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Safety Precautions 

Danger 
Control panel contains voltages that are dangerous to life. Do Not touch 

exposed conductors or components without verifying the circuit is de-energized. 

Warning 
Protect circuit boards from damaging transients by removing all power to 

circuit before removing or inserting circuit boards. 

Warning 
Electronic components are extremely static sensitive. Damage to circuit 

boards can occur by static discharge when handling. Observe proper personnel 
grounding if electronic boards must be handled. 

Environmental Conditions 

Component life is greatly affected by temperature and humidity conditions 
within the control enclosure. Although components within the control enclosure 
are rated for 50 C (121 deg. F.) and 90% humidity (non-condensing), these 
conditions are only for short duration. Significantly better performance can be 
achieved by maintaining temperature within the enclosure below 38 C (100 deg. 
F.) and 70% humidity. 

Low temperature combined with high humidity can cause condensation of 
water vapor on circuit boards and entrance conduits, leading to irreversible 
damage to circuit components. This condition can be avoided by maintaining - 
the temperature in the control room above the dew point. In climates where the 
humidity routinely is above 80%, it is recommended that humidity and 
temperature meters be mounted in the vicinity of the control enclosure as an 
operator guide for operation of the control room’s climate control system. - 

Preventive Maintenance and Schedule 

Batteries - The PLC central processing unit (slot 1) and the Ethernet 
communications unit (slot 2) each have a lithium battery to maintain their 
programming over extended shutdown periods. These batteries should be 
replaced every 5-10 years. 

3 



Troubleshooting Guide and Diagnostic Techniques 

Symptom/Problem 
PLC running light not illuminated 

Ethernet card status lights not all illuminated or PC 
workstation not communicating with PLC. 

Input and/or output module status lights flashing. 

Analog input signal reads zero. 

Analog output does not drive load. 

Digital output module FUSE light is illuminated. 

PLC not communicating with wells. 

Motor does not run when controlled from PC 
workstation. 

Telephone dialer problems. 

Action 
. 
. 

l 

. 

0 

. 

l 

. 

0 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Check Power. 
Check PLC CPU status lights. If not all 
illuminated, verify that CPU mode switch is in 
RUN-OUTPUTS ENABLED. Reset PLC by 
turning off power for 10 seconds. 
Press module reset push button behind door of 
Ethernet card to reinitialize. 
Verify Ethernet cable is connected and AKJ- 
lOBASB2 converter is operating. Ensure that 
converter selector switch is SQE ON. 
Reset PLC by turning off power for 10 
seconds. 
Check 24 VDC power supply fuse. 
Check wiring. 
Check 24 VDC power supply fuse. 
Check loop power fuse. 
Check output fuse inside module. 
Correct short circuit condition. 
Check 5 VDC power supply fuse. 
Check 24 VDC power supply fuse. 
Check telemetry wiring for proper connection. 
Check well power. 
Verity that motor has power, overloads are 
reset, and H-O-A switch is in AUTO. 
Check that motor will run in HAND. Motor 
starter control power fuse might be blown. 
Check that PLC is energized. 
Check that PC workstation is communicating 
with PLC. 
Verify that PLC is running. 
Check wiring between PLC and dialer. 
Consult dialer manual and/or manufacturer. 

If the above troubleshooting chart does not solve a problem with the PLC, 
consult the Series 90-70 Programmable Controller Reference Manual for more 
detailed troubleshooting of the hardware. If using a laptop computer running 
Logicmasfer 90-70 software, online help will be available. Consult the Logic- 
master 90-70 Programming Software Users Manual for detailed instructions on 
diagnostic procedures. 

There is a complex series of interlocks programmed to prevent equipment 
damage and contamination. The operator should become familiar with these 
interlocks to preclude mistaking an active interlock for an equipment failure. 

4 



Interlock Table 

Tnterlnck Function 

Stop reuse/seal water pump P-245 
Stop GAC feed pumps P-220- 
Stop air stripper Feed pumps P- 11 OAB3 

Stop backwash pump P-24 1 
Stop reuse&al water pump P-245 
Stop GAC feed pumps P-220- 
Stop air stripper Feed pumps P- 11 OAB 
Stop supemataut feed pump P-145 

5 
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Wiring and Control Diagrams 
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,f--- Maintenance and Repair Procedures 

Fuse Chart 

Analog Loop 500 mA GMA-SOOmA 
5 VDC Power Supply % Amp KTK- % 
24 VDC 1.2 Amp Power Supply % Amp KTK- % 
24 VDC 4.8 Amp Power Supply 2 Amps KTK- 2 

7 



Spare Parts and Supply List 

Replacement equipment for components in the PLC system are available 
either directly from the manufacturer, their sales representative, or an 
integration/systems design company. Below is a list of components contained in 
the PLC system. This list also shows sources of supply for these components. 
If expert help is needed, this system was manufacturer by: 

PLC Back plane IC697CHS790 
PLC CPU IC697CPU772 
PLC Power Supply IC697PWR711 
PLC Memory Module IC697MEM713 
PLC Ethernet Module IC697CMM741 
PLC Bus Transmitter IC697BEM713 
PLC Bus Receiver IC697BEM711 
PLC Digital Input Mod. IC697MDL250 
PLC Digital Output Mod. IC697MDL341 
PLC Relay Output Mod. IC697MDL940 
PLC Analog Input Mod. IC697ALG230 
PLC Analog Output Mod. IC697ALG320 
Lithium Battery IC697ACC702 

Process Control Services 
P.O. Box 98 

Seaford, VA 23696 
(757) 898-4332 

FAX (757) 898-8625 

Telemetry Output Card T2021 F02 
Telemetry Input Card T2021 EOI 
Line Logic Low Card Al 036COl 
Telemetry Master T2033AOl 
Telemetry Motherboard T2034BOl 

Manufacturer 
D Squared Services 
4362 Rosebrier Ave. 
White Bear Lake, MN 55127 
(612) 6536242 

Ltd. 

Manufacturer 
GE Fanuc 
P.O. Box 8106 
Charlottesville, VA 22906 
(800) 828-5747 

SUPPIV 
Contact manufacturer. 

8 

Supply 
Process Control Services, Ltd. 



Bridging Amplifier BA200 Manufacturer 

Telemetry Remote Term. RTI 00 Crosstar 
1780 Venus Ave. N. 
Arden Hills, MN 55112 
(6 12) 636-8827 

Supply 
Process Control Services, Ltd. 

5 VDC Power Supply IHA5-1.2/OVP 
24 VDC Power Supply IHD24-4.8 
24 VDC Power Supply IHB24-1.2 

Manufacturer 
International Power 
360 Bernoulli Circle 
Oxnard, CA 93030 
(800) 845-5386 

SUPPIY 
Contact Manufacturer. 

Power Supply Assembly OLD-51 2AA Manufacturer 
TRC Electronics 
135 Pasadena Ave. 
Lodi, NJ 07644 
(201) 779-8282 

SUPPIV 
Contact Manufacturer. 

Replacement Bulbs BA9S615 
Replacement PLC Key 077c3095 

Manufacturer 
GE Electrical Distribution and 
Control 
4601 Park Rd. Suite 400 
Charlotte, NC 28209 
(800) 431-7867 

SUPPIV 
Contact Manufacturer. 

9 



Warranty Information 
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Marine Coup5 Base, Camp Le.jeune 

Soil and Groundwater Remediatiort (OHM) 

; CpSTART OF LD PROGRAM PCSS06 3 <* *I 
I 7 
: 

I 
VARIABLE DECLARATIONS 3 

VARIADLE DECLARATION TABLE 

REFERENCE 
-----m--w 

%IcMmsl 
%I00082 
%I00083 
% 100084 
XIUUOS5 
Y.100086 
%IoooS7 
%fcm~ 
%X60089 
%I00690 
%I00091 
XIooo92 
%xQuo93 
%Iouu94 
%I00095 
%I00097 
%I00098 
%I00100 
%IOUlOl 
%I00102 
%100103 
%I00104 
%I00105 
XIOC3106 
%I00107 
%I00108 
%IQOlQ9 
%100111 
%IOUl12 
%I001 13 
XI001 14 
%IQOll5 
%I00116 
%I001 17 
%I001 18 
%I00124 
XI00127 
XI00128 
%10012I3 
%I00130 
XI00131 
XI00132 
%I00133 
XI00434 

/ %I00135 
XI00136 

=ragram: PC9!506 

NICKNAME REFERENCE DESCRIPTION 
--I----- -------------------------------- 

PlOOS SRttl RUN STATUS 
P102S SRW2 RUN STATUS 
Pl04S SRW3 RUN STATUS 
LSL220 STRIP TANK LO 
LSH220 STRIP TANK HI 
Ai3oS FLOCC flIXER RUN STATUS 
PSL 152 ArR SYSTEM LOW PRESS 
LSHl15 CMNTAIN AREA SUMP HIGH 
Pl2GS JET MIX PUMP RUN STATUS 
LSHHllQ GROUND WATER TANK HI-HI 
LSHl 10 GRWND WATER TANK HI 
PlOlS DRWl RUN STATUS 
LSLlQl DR#l LLCO 
LSLllO GROUND WATER TANK LO 
PlQ3S DRW2 RUN STATUS 
LSLI03 DRbJ2 LLCO 
Pl05S DRW3 RUN STATUS 
LSL 1 OS DRW3 LLCO 
PllOAS STRIP PUMP RUN STATUS 
PllOBS STRIP PUMP RUN STATUS 
LSAli5 CONTAIN AREA SUMP ALARM 
LSAO25 BUILD DRAIN SUMP ALARM 
P220AS GAC FEED PUMP STATUS 
P22oBS GAC FEED PUMP STATUS 
P24lS BACK WASH PUMP STATUS 
PSH2ZOO COLUMN FAN DISCH LOW 
K200S COLUMN FAN RUN STATUS 
P2cmS SPENT 8ACK WASH PUMP 
LSLZOS RACK WASH HQLDING TANK 
LSH205 BACK WASH HOLDING TANK 
P24SS REUSE WATER WMP STATUS 
PSL20O COLUMN FAN DISCH HIGH 
LSLll5 CONTAIN AREA SUMP LO# 
LSL025 BUILD DRAIN SUMP LOW 
LSHoZS SUELD DRAIN SUMP HIGH 
ESTOP REMOTE EMERG STOP 
Pl45S TRANSFR PUMP RUN STATUS 
LSLlOO SwJl LLCO 
LSL3ov SRW4 LLCO 
LSL.102 SRW2 LLCO 
LSL302 SRW5 LLCO 
LSL 104 SRW3 LLCO 
LSL304 SRW6 LLCO 
P3cmS sRtt4 RUN STATUS 
P302S SKW5 RUN STATUS 
P 304s SRW6 RUN STATUS 

c : \ LM9u\ PC9506 block: J’lAIN 
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%I00137 
,r---~ %I00138 

%Q00001 
%Mx)OOZ 
%QOOOQ3 
%Ix)0004 
.%Q00005 
%QrnOE, 
%Q00007 
%ti?cmme 
%~009 
%I;wo010 
Xgoooli 
%QcHm12 
%-I7 
%QoooI8 
%QowI9 
%fJcmorn 
%Qcmo2 I 
%Qmo22 
%QOOQ23 
%QOoO24 
%QcKm25 
%QocK)26 
%Q00027 
%QQt3028 
%QC@Q33 
mmca34 
%QO003S 
%WOO36 
%QOOQ37 
%fi!mcm3 
%Q00039 
%Mo0001 
%iwcKm2 
%MWO27 
%M00028 
%MOOO29 
%Mooo30 
%MCKN331 
%M00032 
%McmO33 
%hlQoo34 
%MoOO35 
%flcm036 
%M00037 
%Mooo38 
%MOOO39 
%M00040 
%MCmI 
%WXO42 
%Mcmo43 

f-@-.. %M00045 
%M00047 

Program: PC3506 

GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Le,Seune 

Soil and Grc?unctuater Remediatian (OHI) 

Page 2 

P3QIS 
LSL3OI 
P2IlC 
PI2IC 
PIOIC 
PlQ3C 
P IQSC 
PI Iox 
PIlOw 
Pi 1% 
PO25C 
P3QQC 
P302C 
P3cMC 
P22oAC 
P22OBc 
P24IC 
K20QC 
P205C 
PIOOC: 
PIQ2C 
ALARM 
P IZOC 
P245C 
X132C 
P2I2C 
POSOAC 
POJOBC 
Y343LT 
Y344LT 
Pl4SC 
PI04C 
P3QlC 
ALLSTUF 
RESET 
LCM145 
FAL I06 
FALI07 
LAHI30 
LAL205 
LAH205 
PAL150 
tAL240 
LALL240 
P DH220A 
PDH220B 
FAH220 
FAL220 
PAH2OO 
PAL200 
LAH025 
LAL I00 
LALIOI 
LALI02 

DMWI RUN STATUS 
DHWI LLCD 
AC ID PUMP CALL 
CAUSTIC WMP CALL 
DRW-I Puw CALL 
DRW-2 PUMP CALL 
DRW-3 f=UMP CALL 
STRIP FEED F’UMP CALL 
STRIP FEED RUMP C4bLl.w 
cmt4TAIN sww Pw?P CALL 
BUILD DRAINS PUMP CALL 
sRu4 PUMP CALL 
SRWS PUMP CALL 
SRW PUMP CALL 
GAG FEED PUMP CALL 
G/H= FEED PtJMf CALL 
BACK UASH PUMF CALL 
COLtJMN FAN CALL 
SPENT LJCSSH PUMf’ CALL 
SRW-I PUMP CALL 
SRW-2 PUMP CALL 
COMMON ALARM 
JET MIX F’UflP CALL 
REUSE WATER PUMP CALL 
WLYMER SYSTEM 
SPARE ACID PUMf’ 
WW PUMP A tZALL 
WW PUMP B CALL 
ACID TANK FULL 
CAUSTIC TANK FULL 
TRANSFR PUMP CALL 
SRW-3 PUMP CALL 
DMWI PUMf’ CALL 
EMERGENCY STOP HOLD BIT 
EMERGENCY STOP HOLD RESET 
P-145 ON CONTROL 
SRW LO FLUW 
DRW LO FLOW 

BK WASH HOLDING TK LOW LEVEL 
BK WASH HOLDING TK HIGH LEVEL 
AIR COMPR LOW PRESS 
TREATED EFFL TK LOW LEVEL 
TREATED EFFL 7°K LO-LO LEVEL 
CART FILTER HI D/P 
GAC FILTER HI D/P 
FILTER FEED HI FLMJ 
FILTER FEED LOW FLOW 
STRIP BLOWER HI PRESS 
STRIP BLOWER LO PRESS 
DCDG DR HI LEVEL 
SRWI LO LEVEL 
DRbJl LO LEVEL 
SRH2 LO LEVEL 

C: \LM9O\PC9506 Slack: -MAIN 
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%MOOO49 

r”” %Mo005 1 
%M00053 
%MOO055 
%MOOO56 
%M000!37 
%MOOO58 
%M00059 
%M00060 
%MOO06 1 
Y-062 
%MUOO72 
%MOOO73 
%?xmO74 
%M00076 
xrmOO77 
%MOOO79 
%M00080 
mlOOOS1 
%p11oOOS2 
%M00083 
%MOOO# 
%iwoo85 
%Mooo86 
YMOO89 
%MOOOyO 

;“*“ 
%M0009 1 
%MOOO92 
XM00093 
%MOOO94 
%M00095 
%MOOO% 
%MOOO97 
%M00098 
%MO0099 
%MOOlOO 
%MO0101 
%HOO102 
%MOO 103 
%MO0104 
%MOO 105 
XMOO106 
%M00107 
%MOO108 
YOM00 109 
%MOol 10 
XMOOlll 
%MOO121 
%MOO 122 
%MOOl23 
%MoO 130 
%t’lOO132 

,- %MOO145 
%M00146 

Pr agr am: PC9506 

GE FANUC SERIES 90-70 Cv6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Hemediation (OHM) 

Page 3 

LAL 103 
LAL104 
LALlOS 
LAL300 
LAtjlO6 
LAt302 
LAH107 
LAL304 
LAHl08 
LAL30 1 
LAHlO9 
LAidHI 10 
LAHllO 
L/IL1 10 
WIA131 
LA&t1 15 
PALlOS 
AAHl30 
AAt 
LActlr21 
LALl21 
LAN131 
LAH14S 
LAL145 
FALl 10 
FAN1 10 
LAH211 
LAL21 J; 
LAHH22O 
LAH220 
LAL220 
A AH200 
AAL 
LAtiH240 
LAH240 
1100 
1101 
11-02 
1103 
1104 
110s 
1300 
1301 
1302 
1304 
1110 
1111 
1121 
1122 
1123 
1130 
1132 
I145 
1146 

DRU2 LO LEVEL 
SRW3 LO LEVEL 
DRW3 LO LEVEL 
sRw4 LLCO 
NEW PUMP 
SRW5 LLCQ 
NEW PUHP 
SRW6 LLCO 
NEW WMP 
DMWt LLCQ 
NEW PUMP 
GROUND WATER TANK HI-HI 
GROUND WATER TAMK HI 
GRt&b$D WATER TANK LO 
POLYMER TANK LOW ALARM 
CONTAIN SUMP HI LEVEL 
DRW t.Llw PRESS 
MIX TK HIGH PW 
MIX TK LOW PH 
CAUSTIC TANK HIGH LEVEL 
CAUSTIC TANK LOW LEVEL 
CLARIF HIGH LEVEL 
HEAD TANK HIGH LEVEL 
HEAD TANK LOW LEVEL 
STRIP FEED LO FLOW 
STRIP FEED HIGH FLOW 
ACID TANK HIGH LEVEL 
ACID TANK LOW LEVEL 
STRIP TANK HI-HI LEVEL 
STRIP TANK HI LEVEL 
STRIP TANK LCI LEVEL 
T-110 HIGH PW 
T-110 LOW PH 
TREATED EFFL TK HI-HI LEVEL 
TREATED EFFL TK HI LEVEL 

NEW PUMP 
NEW PUMP 
NEW PUt’lP 
NEW PUMP 

C: \ LM90\ PC9506 Erlock: -MAIN 
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%Mcol so 
/- %M00151 

%Mcm 152 
%McMxxJb 
%MOQ20 1 
%Mu0202 
XM00205 
XM00206 
Y.M00211 
%MoO212 
XM00213 
%Moo220 
%MbQ221 
ml00222 
%?I00223 
XMoo240 
YA00242 
%Mm301 
%i%m306 
%tm0307 
%MoO308 
xMoo32: 3 
YAcm3 14 
mxJo31 s 
YA’loO320 
Xi%)032 1 

,f==-~ 
XM00322 
XM00327 
XM00328 
xHuo323 
XM00334 
XM00335 
%M00336 
moo34 1 
XM00342 
moo343 
XM00348 
%MQU349 
XM0035Q 
XM100355 
%M0035# 
XM00357 
XM00362 
%Max363 
XMQ03S4 
%MQU369 
%M00370 
XMtX337 1 
%MQU376 
XM00377 
XM00378 
%M003S3 

I- YM0384 
%M00385 

Pr clgr am: PC9506 

i’ ’ 

GE F’ANUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Rem&i&ion (OWtT 

Page 4 

1150 
1151 
1152 
1200 
1201 
1202 
1205 
1206 
1211 
I212 
I213 
1220 
1221 
1222 
1223 
1240 
1242 
P025X 
PO251 
P025D 
PlUQX 
Pi001 
PiUUD 
PlOl x 
PlOl I 
PlOlD 
Pl02X 
P1021 
P102D 
P103X 
P103I 
P103D 
P104X 
P1041 
Pl04D 
P105X 
PlOSI 
P105D 
P3oQX 
P300 I 
P30QD 
P302X 
P302 I 
P302D 
P304X 
P304 I 
P304D 
P3olX 
P301X 
P301D 
PllOAX 
Pl lOA 
Pi tOAD 
PllcmX 

FORCE ON 
START INTLK 
STOP INTLK 
FORCE ON 
START INTLK 
STOP INTCK 
FORCE ON 
START INTCK 
STOP INTLK 
FORCE ON 
START INTLK 
STOP INTLK 
FORCE ON 

NEW PUMP 
0 
I, 

NEW PUMP 
$8 
0 

NEW PUMP 
II 

NEW PUMP 
II 
8, 

C: \tM90\PC9506 Block: -MAIN 
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%MQQ39Q 
no I’ %MQQ391 

%MQ0392 
%floa397 
WiQQ398 
%MQO399 
%MQQ404 
%MC@405 
%MQQ406 
%Moo411 
%r4W412 
mum41 3 
%MQO418 
%Wo419 
%MQQ420 
%MOO42!5 
%MW426 
%MUO427 
%MQ0432 
%MQQ433 
%MQQ434 
%M00439 
mQo44Q 
%Mm44 1 
xMm446 
%MOQ447 
%M00448 
%MOO453 
xMtm454 
%MQ0455 
%MOO460 
%MOO46 1 
%MQQ462 
%MQQ467 
%MQQ468 
%MCm469 
%MOO474 
%MQU475 
WOO476 
%MQ0481 
%MQQ482 
%MQQ483 
%MCm488 
%Mcm489 
%MQQ49 1 
mlCm496 
%MoO497 
%MOO512 
%MoOS 13 
%MQ0514 
WtCm5 15 
%Moo5k6 

r”“l %MCWS 17 
%tmO518 

Progr an: PC9506 . c: \ LM90\ PC95Q6 El ock: -MAIN 

GE FANUC SERIES 90-70 CvEj.Ql> 
Marine Corps Base, Camp LeJeune 

Soi1 and Graundwater Remediat ion (OHM) 

PllOBI 
Pi 1OBD 
Pll5X 
Pl15I 
Pi i5D 
Pl2QX 
Pl2QI 
Pl20D 
Pl2lX 
P121 I 
P12lD 
Al3OX 
Al301 
Al30D 
X132X 
Xl321 
Xl32D 
P145X 
P145I 
Pl45D 
K20QX 
K2001 
KZOUD 
P205X 
PSOSI 
P205D 
P21lX 
P2111 
P211D 
P22QAX 
P22QA I 
P22QAD 
P22QBX 
P22QB I 
P22OBD 
P24lX 
P241 I 
P24lD 
P245X 
P2451 
P245D 
x150x 
Xl501 
Xl5OD 
sv243x 
SV2431 
SV243D 
AY 130A 
AY 1308 
#Y 13m 
AX 130A 
AX13OB 
CIX 13Qc 
AY 2Cmcs 

Page 5 
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%Rcm 122 

F-- %ROQl23 
%i?OO 124 
%R001-25 
%RUO 126 
%R00127 
%ROO 128 
%ROQ 129 
%ROO 130 
%R00131 
%ROQrnO 
%R0020 2 
%Ro0202 
xRm203 
%R00204 
%R00205 
%Roo2u6 
%Rcm207 
%R00208 
%R00209 
%Ro02l0 
%R002 11 
%R002 12 
XR00213 
%RQO2 14 
%ROO2 15 

,- 
%RQ0300 
%R0CX301 
%R00302 
%RC)0305 
%R00308 
%R00460 
%R0044C) 
%R00480 
%RooS20 
%R00560 
%R006oc, 
%A10001 
%A 10002 
%AIcmQ3 
%A 10004 
%A I cmu!s 
%A I cm06 
%A10007 
%A 10008 
%AICK?U9 
YJ910010 
%A1001 1 
%A10012 
%A10023 
%A10014 
%A10015 

p”‘ %A10016 
%AIuQl7 

+ogram: PC9506 

GE FANUC SERIES 90-70 (~6.01 I 
flarine Carps Base, Camp Lejeuoe 

Sail and Gruundwater Remediation IOHM> 

P2208-H 
F220-H 
l-220-H 
L240Jt 
L220JtH 
L240-HH 
LllcJJH 
Fl06-L 
Fl07-L 
L 145-M 
Lll0-s 
LIllO 
FllO-S 
FIllO 
FllO-C 
L220-s 
t-1220 
F220-S 
FI220 
F220-C 
Al30-S 
AI130 
A 130-c 
A2cm-s 
AI200 
A2cm-c 
A 130SEL 
A2cmSEL 
TMR-240 
TMR-220 
TMR-22 1 
LCllC~ 
FCllO 
LC220 
FC.220 
AC130 
AC2zoo 
FIT106 
PIT108 
FIT107 
AIT200B 
A I T200A 
FIT1 10 
LIT1 10 
L I T240 
FIT240 
PDT220E 
LIT220 
FIT220 
PDT220A 
LIT21 1 
LIT121 
WTl31 
LIT131 

SETPOINT 

Page 7 

PROCESS VARIABLE 
CV FROM LCllO 
PROCESS VAR I ABLE 
CV FROi’+l FCllO TO FCVllO 
SETPOINT 
PROCESS VARIABLE 
CV FROM LC220 
PROCESS VARIABLE 
CV FROM FC220 TO FCV220 
SETPOINT 
PROCESS VARIADLE 
CV TO SC121 
SETPOINT 
PROCESS VARIABLE 
CV TO SC211 
A 130 SELECT 
A200 SELECT 
LOW T24C) LEVEL 
K20 SHUTDOWN 
K200 SHUTDOWN 
PID 1 LEVEL CONTROL 
PID 2 FLOW CONTROL 
PID 3 LEVEL CONTROL 
PID 4 FLOW CONTROL 
PID 5 PH CONTROL 
PID 6 PH CONTROL 
SHALLOW WELLS COMB FLOW 
DEEP WELLS COMB PRESS 
DEEP WELLS COMB FLOW 
T-110 RETURN PH 
T-110 RETURN PH 
WATER TO AIR STRIP FLOW 
GROUND WATER TANK LEVEL 
TREATED EFFLU TANK LEVEL 
TREATED EFFL TO WALLACE CREEK 
GAC ABSORB D/P 
AIR STRIP WATER LEVEL 
CRTDG FILTER FLOW 
CRTMj FILTER D/P 
AC ID STORAGE TANK LEVEL 
CAUSTIC STORAGE TANK LEVEL 
POLYMER DRUM WEIGHT 
CLARIF DUBDLER LEVEL 

C : \ Lfl90~PC9506 Block: -MA IN 



)7-29-96 23: 07 GE FANUC SER,IES 90-70 (~6.011 Page 8 
Marine Corps Sase, Camp Lejeune 

Soil and Groundwater Remediatiun (OkiN> 

%A10018 

f@- 
%AIOOl9 
%A 10020 
%A10021 
y.AI0022 
%Ac50001 
%AQOOQZ 
%A&Klm3 
%AQOOOS 

IDENTIFIER 

INTLKS 
E-STOP 
FM 
WLYMER 
FLQWS 
PRESS 
AIR 
LEVEL 
PUMPS 
MI SC 
P-100 
P-101 
P-102 
P-1 03 
P-,1 04 
P-1 05 
P-Q25 
P-115 
P-121 
P-1 45 
P-21 1 
P-212 
P-1 20 
P-1 1 OA 
P-1 1013 
P-205 
P-220A 
P-22OB 
P-245 
P-241 
P-300 
P-30 1 
P-302 
P-304 
K-2‘30 
FI-10-6 
FQ-106 
FI-107 
FQ-107 

Pr crgr am: PC9506 

AITl3OA 
LIT145 
BIT1308 
AIT130C 
AIT2UOC 
SC211 
FC.VllO 
FCV220 
SC121 

IDEN 

MIX TNK CHAMB 1 Pi-l 
HEAD TANK LEVEL 
MIX TNK CHAMB 2 PW 
MIX TNK C+lAMB 3 PH 
STRIP PUMP SUCTION PH 
ACID PUMP STROKE CONTROL 
PROC.ESS WATER TO AIR STRIP 
Ga ABSQRB FEED FLOkl 
CAUSTIC PUMP STROKE CONTROL 

TIFIER TABLE 

IDENTIFIER TYPE 
-------M--e---- 

PROGRAM BLOCK 
PROGRAM BtM=K 
l=TKm?AM BLOCK 
PROGRAM BLOCK 
PROGRAM SLOCK 
PROGRAM EkOCK 
PROGRAi’l ffLOCK 
PROGRAM BLOCK 
PROGRAM BLQCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM HLOCK 
PROGRA+l RLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
~PR0GRAi-l BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGR+M BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM SLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 

IDENTIFIER DESCRIPTION 
---------I---------------------- 

DEFINED INTERLOCKS 
EMERGENCY STOP RQUTINE 

POLYMER FEED SYSTEM 

PRESSURE 
INSTREUMENT AIR COMPRESSOR 

SHALLOW WELL 1 
DEEP WELL 1 
S+lALL,otJ WELL 2 
DEEP WELL 2 
SHALLOW WELL 3 
DEEP WELL 3 
BUILDING DRAIN SUW 
TANKER OVERFLOW SUNP 
CAUSTIC PUMP 
PARTIALLY TREATED WATER 
ACID PUMP 
SPARE ACID PUHP 
JET HIXIffi Wflf’ 
AIR STRIPPER FEED 
AIR STRIPPER FEED 
SPENT BACKWASH WATER 
GAC ADSORHER FEED 
GAC ADSOREER FEED 
REUSE WATER 
BACKWASH WATER 
SRW 4 
DMW 1 
SRbJ5 
SRW 6 
STRIPPER TOWER BLOWER 
SkiALLOW WELL COMB FLOW 
SHALLOW WELL COME FLOW TOTALIZER 
DEEP WELL COMB FLOW 
DEEP WELL COME! FLOW TOTALIZER 

C: \ LM90\ PC9506 Block: -MAIN 



07~29-96 23: 07 

FIG-1 10 
F I C-220 
FQ-240 
LIC-110 
LIC-121 
LIC-131 
LIC-145 
LIC-220 
LIC-240 
LIC-211 
LIC~205 
PC9506 

PROGRAM BLOCK 
PROGRAM BLOCX 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM RLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM BLOCK 
PROGRAM NAME 

AIR STRIPPER FEED FLOW 
GAC ADSORBER FEED FLOW 
TREATED EFFLUENT TOTALIZER 
GROUND WATER STORAGE TANK 
C:AUSTIC STORAGE TANK 
CLARIFIER 
HEAD TANK 
STRIPPER EFFLUENT HOLDING TANK 
TREATED EFFLUENT HOLDING TANK 
ACID STORAGE TANK 
BACKWASH HOLDING TANK 

it PROGRAM BLOCK DECLARAT IONS 3 

:- 

GE FANUC SERIES 90-70 Cv6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediat ion (OHM) 

Page 9 

; INTLKS : 
+...--me---+ 

+e-----+ 

:E-STOP : 

+-------+ 

: PH : 

+-------+ 

:POLYMERI 
+-------+ 

+-------+ 

: FLOWS I 
+-------+ 

+-a-----+ 

: PRESS : 
+..e-----~+ 

f-------+ 

: AIR : 
+------~+ 

: LEVEL 

+---..e---+ 

: PUMPS : 
+-------+ 

+-------+ 

f- : MISC : 
g +-Wm.----+ 

Pr ogr am: PC9506 

LANG: LD (* DEFINED INTERLOCKS 

LANG: LD (* EMERGENCY STOP ROUTINE 

LANG: LD (* 

LANG: LD (* POLYMER FEED SYSTEM 

LANG: LD (* 

LANG: LD (* PRESSURE 

LANG: LD (W INSTREUMENT AIR COMPRESSOR 

LANG: LD (* 

LANG: LD <* 

LAN6: LD (* 

C: \ LM90\ PC9506 block: 

WI 

*t) 

*j 

*t) 

-M,A I N 



~-29-96 23: 07 

e-7 

GE FANUC SERIES 90-70 (~6.01) 
Marine Cor.ps Base, Camp Cejeune 

Page 

Soil and Grouhdwater 

+----...----+ 

: P-100 I 
+-------+ 

+-------+ 

: P-101 .I 

+--m-----+ 

: P-102 : 

+--.-.----+ 

I P-103 : 

+---e-e-+ 

: P-104 : 

. 
I P-km : 
+---NM-----+ 

+-------+ 

+-a-----+ 

I P-115 f 
+-------+ 

+-------+ 

: P-121 : 
+--a----+ 

+-----..----+ 

I P-145 : 
+-a--a--+ 

+-a-----+ 

I P-211 I 
+-------+ 

+-------+ 

I P-212 I 
f-----we---+ 

+-------+ 

I P-120 : 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: Lb 

LANG: LD 

LANG: LD 

Remebiat ion (OHM) 

(* SHALLOW WELL 1 

(* DEEP WELL 1 

(* SHALLOW WELL 2 

(* DEEP WELL 2 

C* SHALLOW WELL 3 

t* DEEP WELL 3 

(* BUILDING DRAIN SUMP 

t* TANKER OVERFLOW SUMP 

(* CAUSTIC PUMP 

(* PARTIALLY TREATED WATER 

(* ACID PUMP 

<* SPARE ACID PUMP 

(* JET MIXING PUMP 

10 

*c> 

=‘r ogr am: PO9506 C : \ LM9Q\ PC9506 Blctck: -MAIN 

*> 

*I 

*> 

* :) 

*I 

*I 

*I 

*3 

* :1 

*I 



.,7-2+96 23: 08 GE FANUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

Soil Gr oundwat er Remed,iat ion <OH?4) 

,+---e----+ 

:P-lloA I 
+------..-m-+ 

+---w-s---+ 

:P-llOB : 
+-----.---+ 

LANG: LD 

-LANG:, LD 

. . 
: P-205 : 

+--“.----+ 
LANG: LD 

. . 
:p_22oA : 

+---w--e+ 

+-------+ 

:P_220B : 
+----a-...+ 

+--------+ 

f P-245 : 
+-------+ 

+-------+ 

t P-241 

+-------+ 

I P-300 I 

+-a-----+ 

: P-301 
.+-------+ 

+.----.m--+ 

: P-302 : 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD, 

. 
1 P-304 1 
.+-...------+ 

+-...-------~+ 

: K-200 : 
+--------+ 

+-------+ 

:FI-106 : 
+----w---f 

LANG: LD 

LANG: LD 

LANG: LD 

C* AIR STRXPfER FEED 

(* AIR STRIPPER FEED 

(* SPENT BACKWASH WATER 

(9~ SAC ADSORBER FEED 

(* SAC ADSORBER FEED 

(* REUSE WATER 

‘Z* BACKWASH WATER 

(* SRW 4 

(* DMW 1 

(* SRW 5 

(w SRW 6 

(* STRIPPER TOWER BLOWER 

(* SHALLOW WELL COMB FLOW 

Page 11 

*I-) 

*> 

*I 

*c) 

*> 

*c) 

Program: PC9506 C: \ LM90\ PC9506 Block: -MAIN 



ix?-29-96 23: 08 GE FANUC SERIES 90-70 (~6,011 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (OHW 

+-...---m.-+ 

*c”c, IFQ-106 I 
+-------+ 

+-----..--..-+ 

IFI- : 
+------w-+ 

+---------+ 

:FG-107 I 
+-m......m---+ 

, . +-e.m.m..v---+ 

:FIC-110: 
+-e.-----+ 

+-.w..w----+ 
tFIC_2201 

+--.m--.m-+ 

f--------+ 

:FGt-240 I 
+-...---.v-+ 

+-e-------+ 

:LIC~lIc~I 
+--"..w---+ 

+------a+ 
:LIC-1221 
+-------+ 

+-------+ 
:t1c-131 I 

+-----....-+ 

- +-------+ 

:LIC-1451 
+--a--e....-+ 

+---------+ 

lLIC_220: 
+-ema...--+ 

+-------+ 

tL IC-2401 
+----------+ 

+-w----w--+ 
ILIC-2111 
+-------+ 

Program:,iPC9506 

Page 12 

LANG: LD (* SHALLOW WELL CMvlB FLOW TOTkLIZER *) 

LANG: 

LANG: 

LANG: 

LANG: 

LANG : 

LANG: 

LANG: 

LANG: 

LANG: 

LANG: 

LANG: 

LANG: 

LD f* DEEP WELL COMB FLOW 

LD (* DEEP WELL COMB FLOW TQTALIZER 

LD (* AIR STRIPPER FEED FLOW 

LD (* GAC ADSORBER FEED FLOW 

LD (9’ TREATED EFFLUENT TOTAL I ZER 

LD <* GROUND WATER STORAGE TANK 

LD (* CAtJSTIC STORAGE TANK 

LD (* CLARIFIER 

LD (* HEAD TANK 

LD C* STRIPPER EFFLUENT HOLDING TANK 

LD (* TREATED EFFLUENT HOLDING TANK 

LD (* ACID STORAGE TANK 

C: \LM90\PC9506 Block: -MAIN 

*I) 

W.3 

w> 

*> 

*> 

*> 

*I 

*> 

*I 

*c) 

* :B 

*S 



,I-29-96. 233 08 GE FANUC SERIES 930-70 (~6.01) 
Marine Carps Base, Camp Le.jeune 

Soil and Groundwater Remediation (Ot-lfl) 

. 
:Fn-lOc; I 
,+--------+ 

+ M - M - - - -  + 

IFI- : 
+-----we.-+ 

, . +-m..v.---.B+ 

:FIC-fPO: 
+-----w-w-+ 

+--------+ 

!FIC-220: 
+---.e”xe-..m+ 

f-------+ 

:FB-240 : 
+---s---+ 

+------...+ 

:LIC-1101 
+--------+ 

+-------+ 

ILIC-121: 
+-------+ 

+-------+ 

ILIC-131: 
+------...-+ 

+------mm-+ 

ILIC-145: 
+--------+ 

+-------+ 

:LIC-220: 
.+-...-..w-a..-+ 

+-------+ 

:LIC-2401 
+-----m--+ 

+-------+ 

ILIC-2111 
+-----me-+ 

Program: : PC9506 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

LANG: LD 

<* SHALLOW WELL COMR FLOW TOTALIZER 

(w DEEP WELL COPlB FLOW 

(* DEEP WELL COMB FLOW TCTALIZER 

C* AIR STRIPPER FEED FLOW 

(* SAC ADSORBER FEED FLOW 

<* TREATED EFFLUENT TOTALIZER 

(* GROUND WATER STORAGE TANK 

(* CAUSTIC STORAGE TANK 

(* CLARIFIER 

(* HEAD TANK 

C* STRIPPER EFFLUENT HOLDING TANK 

(* TREATED EFFLUENT HOLDING TANK 

(* ACID STORAGE TANK 

C: \LM9O\PC9506 

12 

*e) 

*I 

*3 

w> 

*> 

*e) 

*I 

*c) 

*? 

*I 

*j 

*> 

*I) 

Block: -MAIN 



w-29-96 23:.08 GE FANUC SERIES 90-70 Cv6.01) 
Marine Corps Rae, Camp tejeune 

Soil and Groundwater Remediat ion (OHM) 

+-----.--+ 

P- :LIC-209: LANG: LD (* EACKktASH HOLDING TANK 
+-----a--+ 

:c INTERRUPTS 1 

+-----+ +-----m.~---~..e-+ 

I-T I MER+--------- XALL FQ-106 : 
: 1.005: +------.,.------+ 

: : 
CONST -+INTVL1 

00001 : : 
: I 

-+DEtAY : 
+-m---w-+ 

+--a--+ +-----------e--+ 

:TIMER+---------XALL FQ-107 I 
f l.OOsjt +--------------+ 
I I 

CONST -;-I NFVL 1 
00001 : t 

: 1. 

+-DELAY I 
+-M--H--+ 

+----w-+ +-------------+ 

:TIKR+--------->CALL FQ-240 : 
:l.OOSl +-----------~-+ 

: I 
C:ONST -+I NTVL I 

cm00 1 : i 
I I 

-+DELAY I 
+-----+ 

:c START UF PROQRAM LOGIC 1 
: 
I << Ruiw s >> 
: 
~+-----------.+ 

44CALL E-STOP 4 
t+-------------+ 

1 
: << RUNG 6 >> 
: 
;4-------------4 

++CACL INTLKS 4 
;,4-------------4 

: 

Page 13 

Pr ogr am : PC9506 C : \ LM90\ PC9S06 Block: -MAIN 



07-29-96 23: 08 GE FANUC SERIES 90-70 (~6.011 Page 14 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (OHMS 

: << RUNG 7 >> 

b--+- 
! .----.---------+ 

++lML PUMPS + 
:+--------.s.----+ 

t 
: << RUNG 8 33 
: 
;+--------v-e--+ 

++Cc)LL FLOWS + 
;+---.---------+ 

I 
: << RUNG 9 33 
: 
;+-m-v---------+ 

++CfsLL LEVEL + 
:+---..V----...----- + 

: 
: << RUNS 10 33 
I 
;+--------He---+ 

++CALL PI-4 + 
#+----v---s----+ 

: 
: << RUNG il 3> 

~,*y-~~---&---~ 

; + ~-------~----+ 
: 
: << RUNG 12 33 
: 
~+---.“.--~----+ 

++fxLL PRESS + 
;+-------------+ 

: 
: << RUNG 13 33 
: 
;+----m---e----+ 

++CALL MISC f 
:+--------em...--+ 

END OF PROGRAM LOGIC 3 

Pr ogv am : PC’3SO6 C: \ LM90\PC9%6 



d7-29-96 23t.08 GE FANUC SERIES 90-70 (~6.01) 
Marine ~Corps Base, Camp Lejeune 

s’oil and Gruundwater Remediat ion (OHM) 

Page 15 

+C START OF LD BLOCK INTLKS 3 
:pl 
: VARIABLE DECLARQTIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME . REFERENCE DESCRIPTION 
--------I -------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
--w-m----- ----m---------- ---I---------------------------- 

No IDENTIFIER TRBLE EN-FRIES 

START OF BLOCK LGGIC I 

‘ 
I 

:LALllo 1110 
: %MOOQ74 %MOc:, 1 10 
+--I f -----------‘--------‘---------------------------------------------------( )-- 

;:- RUNG 4 >> 
: 
: AAt 30 1121 
: %M00080 %MOO 12 1 
+--I c ------------------------------------------------------------------~--( )-- 

: 
t << RUN6 5 >> 
: 
I LAHl21 1122 
: %Mmu82 %MOc:, 122 
+--J E ---‘““--------------------------------------------------------------( >-- 

f 
: << RUNG 6 >> 
i 
:LF)L121 1123 
: %M00083 %MOO 123 

+---J C---------------------------------------------------------------------( )-- 

i 

: << RUNG 7 >> 
: 
fLALl45 1145 
: XM00086 %MOO 145 
+--3 C ---------------------------------------------------------------------( j-- 

: 

Program PC9S06 C:: \LM90\PC9506 Block: INTLKS 



-17-29-96 23:Q8 GE FANUC SERIES 90-70 (~6.011 
Marine Ccwps Base, Camp Lejeune 

Soil and Brcxtndwater Remediation (Ol-iFf) 

Page 16 

: << RUN6 EL >> 
:p, 
: 145 1146 
: XMQQQ8s %MQQ 146 
+--I C---------------------------------------------------------------------( I-- 

: 
: << RUNG 9 >> 
i 

:LAfiHllO 1150 
: XlWoO72 %MOO 150 
+--3 c ---------------------------------------------- -----------------------( )-- 

: 
: << RUNG 10 >> 
: 
:LAHtlO 1151 
: yMooo73 y.HoOlSl 
+--3 c --__--_-__--____----------------------------------------------------- ( )-- 
I 
: << RUNG 11 >> 
: 
:FYALl50 I152 
I y.iwNJO33 %MQQ 152 
+---j r--------------------------------------------~------------------------( )-- 

i 

: << RUNG 12 >> 
: 
: Pfi2t.w 12cK~ 
: JO4 1 %MQO~CKJ 
+--J C-----------------------------“------------------------------------------( )-- 

I 
I << RUNG 13 >> 
i 

: CICSL200 12Ql 
: %?I00097 %M0020 1 

+--I E---------------------------------------------------------------------{ >-- 

: 
: << RUNG 14 >> 
: 
: LAI-1205 1205 
: XMOOO32 %M0020S 
+-.-I C---------------------------------------------------------------------( )-- 

: 
: << RUNG 15 >3 
: 
I L4L205 1266 
I %M00031 %M00206 
+---J C---------------------------------------------------------------------( I)-- 

: << RUffi 16 >> 
i 

:PllOcIs PllOBS 1211 
:%I00101 %I00102 %MW21 1 
+/CI”rr -----l/f-------------------------------------------------------------( )-- 

: 

Program: PC9506 C : \ LM90\ PC9506 Block: INTLKS 



./ 7-29-96 23: 08 GE FANUC SERIES 90-70 (vci.Ol> 
Havine Corps Base, Camp tejeune 

Soil and Groundwater Remediation ~OHfl~ 

Page 17 

: << RUNG 17 >> 
I ,f-- 
!. 111 1212 
: XMQQO92 XM002 12 
+--3 c ‘---‘---‘-“‘“--‘---------------‘----’-------------------------------( >-- 

: 
I << RUN6 18 >> 
: 
:LAH211 1213 
: xPpm31 XMOO2 13 
+--1 E ---“-“‘--------“---------------------------------------------------( )-- 

: 
! << RUN6 19 >> 
: 
:tfx220 1220 
: X~OO95 XM00220 
t--f c ‘----‘------“-------------------------------------------------------( j-- 

: 
: << RUNG 20 >> 
: 
: LAH220 1221 
: Y.M00094 %rwO222 
t--J E---------------------------------------------------------------------( )-- 

: 
E << RUNG 21 >> 
: 
1L~x, 1222 
; ; m93 XM00222 
t--J- c -“----------‘--------------------------------------------------------( I)-- 

I 
: <:( HtJNG 22 >> 
i 

: LAL240 1240 
: y.Maoo34 +-----+ %M00240 
t--3 c ---+ Tpqq + -----------------------------------------------------------( 1)-L 

: : 1 .cms: 
: : : 
: CoiuST -+pv cv+- 
: +cm3oQ : : 
: +--ml.-e.+ 

: TMR-240 
I XR00302 
: 
: << RUNG 23 >> 
* 
: LHi240 1242 
1 XMOOO99 WI08242 
+--3 C--------------------------------?----------------------------------------( >-- 

: 
+C END OF BLOCK LOGIC 3 
: 

Program: PC9506 C : \ LM90\ PC9506 Block: I NTLKS 



7-29-96 23: 08 GE FANUC SERIES 90-70 <vE,.Ol.) 
flarine Corps Base, Camp Lejeune 

Soil and Grmmdwater Remediation COHM) 

Page 18 

+I: START OF ,LD SLOCK E-STOP 3 

VARIWLE DfXLARATIONS I 

VARIABLE DECLARfiTION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- m---w--- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
-----1--1- ------.v.-------- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+c START OF BLOCK LOGIC 3 
: 
I << RUNti 3 >> 
: 
: ESTOP ALLSTOP 
:%I00124 %MQ000 1 

+--J/[---------------------------------------------------------------------(Sj-- 

f”. RUNG 4 >> 
: 
: ESTOP RESET CILLSTOP 
:x100124 WI00002 %MQOO 1 
+--I E -----] [-------------------------------------------------------------(Rj-- 

: 
-f-E END OF BLOCK LOGIC I 
: 

Pr og r am : PC9506 c : \ tM90\PC9506 Block: E-STOP 



.,7-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Sase, Camp Lejeune 

Soil and Groundwater Remediaticrn (OHM> 

Page 19 

+I: START OF LD RLOCK PH 3 
:. p-Y 
,: 
I VARIABLE DECLARATIONS 3 

VARIABLE DECLARATIQN TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- -------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
-m------w- --------------- ---------------------~~~~---~~~~ 

NO IDENTIFIER TABLE ENTRIES 

+c START OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
i 

: +...----+ 

+---...-m.m--+ PID-+- 

: : ISA : 
: 
: SC121 

: i..4kb&P CV+-XAQ000S 
: : : 
: AI130 ’ : 
:%R0021 l-:PV : 
: I : 
: -+MAN : 
: : : 
: -+up : 
: : : 
: -+DN I 
: : : 
: +-d.mM.m--+ 

: AC130 
: %R00560 
I 

Program: PC9506 C: \LM90\PC9506 Black: PH 



.w-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Ease, Camp LeJeune 

Soil and Ciruundwater Remediation <OHM) 

: << RUN8 4 >> 
L ?f++-. 
: +--.-.m-m+ 
+--------+ pxf)-+- 

: : ISA : 
: : : 
:A2w~s : : SC21 1 
IXR00213-+SP CV+-WW3001 
: : : 
I A1200 ’ : 
: xRcm214-&V f 
I : : 
: -+MAN : 
: : : 
: -+UP : 
: : : 
: -+Mv : 
I : : 
: +----v-+ 

I Ac200 
: XROO600 
: 
: << Rl.hEi 5 >> 
: 
: +-----+ 
+...--------+ EQ- +- 

: .f++-. : INT : 
: 1 : 
: k130SEt I : +-----+ 

:XRoo300-+I1 Q+---------+MOVE-+- 
I : : : IN-F 1 
: : : I : 
: I :, AITl3CrA : I AI 130 
: CONST -+I2 : %AI0018-+IN Qe-XR00211 
: +00001 +-----+ : LEN : 
: 1 cmcK3 1 : 
I : : 
: +-----+ 
: 

Program: PC9506 C : \ LMBO\ PC9506 

Page 

Block: Pti 



.,7-29-96 23: 08 GE FiWUC SERIES 90-70 Cv6.01) 
Marine Carp5 Base, Camp tejeune 

Soil and Groundwater Remediation <(MM) 

I << RUNG 6 >> 
; :-. 
1 +-----+ 
+- ------- + EQ- +- 

I : INT : 
: : : 
:CS13Osfx : : +-----+ 
:~ROO3tXh+Il Q+---------+MQVE-+- 
: : :, : INT : 
: I : : : 
: : : AIT13QB : : AI130 
I CQMST --+x2 1 XAI0020-+IN Q+-%R00211 
: +0000-2 +-----+ : LEN I 
I :0OQ01: 
: : t 
: +-----+ 

: 
: << RUNG 7 >> 
i 

: +-m-m--+ 

+--e-m----+ EQ- +- 

: : INT : 
: : : 
:CS2oosEL : : +----w-+ 

:~ROo3(jl-+Il Q+---------+MWE-4- 

: : : : INT : 
: ,P : : : : 
I : f AIT : : AI200 
: JXNST -412 : Y.63 10065-4 IN Q+-%RQ0214 
I 4oooo1 4-----4 I LEN I 
: 1 0000 1 : 
I I I 
: +-----+ 
r 

: << RUNG 8 >> 
: 
: 4-----4 

+--------+ EQ- 4- 

I I INT : 
: : : 
IA200SEL : : 4-----4 

:%RW301-+I1 Q+---------+MOVE-+- 
: t I : INT I 
: : : : : 
: : : AIT2OOB I : AI200 
I CONST -+I2 : %A 10004-+ IN a+--mm214 
f 4@3002 +-----4 : LEN f 
: : QQOQ 1 I 
: : i 
: 4-m---+ 

: 

Page 21 

Program: PC9506 c: \tAwQtPc9506 Block: PH 



:,7-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) page 22 
Marine Corps Base, Camp Le.jeune 

Sail and Groundwater Remediation (OHM> 

RUNG 9 >> 

: +-----+ 
+..-----mm+ EQ- +- 

: : IN-F : 
: : : 
I A2ZOOSEL : : +----a-+ 

:%Ro0301-+I1 Q+---------+MlVE-+- 
: : : : IN-F : 
: : : : : 
: : : &IT2wc : : AI200 
: CONST -+I2 : ‘/AII0022-+IN Q+-%R00214 
I +00003 +------I- : LEN I 
: :om1: 
: : I 
: +-----+ 

: 
+t END OF FsLQCK LOGIC 
: 

Program: PC95C% c: \Lt-t9O\PC9506 



,7-i9-96 23: 08 GE FANUC SER XES %J-70 (~6. CJi > Page 23 
Marine Cmps Base, Camp Lejeune 

Sail and Groundwater Remediation (OHM> 

yr=- STURT OF LD BLOCK POLYMER 3 

i VARLABLE DECLARATIONS I 

VARI(S8LE DECLhRATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- -------- -------------------------------- 

No VARIABLE TABLE ENTRIES 

ID.ENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---e--w--- ---------a----- -------------------------------- 

No IDENTIFIER TAEkE ENTRIES 

kr START OF BLOCK LOGIC 3 
: 
: t * COMMENT *> 
i 

1 

: 1123 I146 1151 X132X X132C 
:Yf’--9123 WW0146 %M00151 %M00420 %Q00027 
4 ,/E-----]/E-----]/E-----J [---------------------------------------------( -J-W 

i 

tr END OF BLOCK LOGIC 3 
: 

Program: PC9506 C: \LM90\PC9506 BlcKk: POLYMER 



07-29-96 23 :08 GE FANUC SERIES 90-70 (~6.01) Page 24 
Marine Corps Base, Camp Lejeune 

Soi I and Groundwat er Rem&i at ion CWtW 

+c START QF L,D SLCKX FLOWS 3 

VARIABLE DECLARATION8 3 

VAR IAi3t.E DECLARATION TCSBLE 

REFERENCE NICKNAME REFEREWE DESCRIPTION 
------,..-- me.------- -------------------------------- 

PI0 VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
I--------- --------------- -------------------------------- 

No IDENTIFIER TASLE ENTRIES 

+c START UF BUICK LOGIC 3 
I 
: << RUNG 3 >> 
: 
:+-------------+ 

++cALL FI-106 + 
$+-------.-----+ 

: ,F--l 
;: RUNG 4 >) 
I 8 
:+------.---we+ 

++CALL FI-107 + 
$+-------.---.-+ 

I 
i 

++CALt.. FIG-f lo+ 
:+---...---e---w-+ 

: 
: << RUffi 6 >> 
: 
:+-------------+ 

++CAtL F I C-220+ 
~+-------------+ 

: 
: << RUNG 7 >> 

++CALL FQ-240 -i- 
:+--.m.w-----..-+ 
: 

Prcqr am: PC9506 c : \ LM90\ PC9xJ6 81 oc k : FLOWS 



07-29-96 23:.08 GE FANUC SERIES 90-70 ~~6.01) 
Marine Carps Bass, Camp LeJeune 

Soil and Groundwater Remediation COtiM1) 

: << RUNG 8 >> 
:P 
1. ('-EXE 
:%SQOl2l +--.-w-s.+ 
+-v-J [.----------+M~E +- 
: : DINTI 
I * : : 
: : t F&Jl06-D 
: CONST -+IN Q+-Y&00025 
: +QQQQQooOQQ : LEN : 
: :00001: 
: : : 
: +-w-.---+ 
: 
+C END K BtQCK,LOGIC 3 
: 

Page 25 

Program: PC9506 Block: FLObJS 



-17-29-96 23: 08 GE FANUC SERIES 90-70 (~6.011 
Marine Corps Ease, Camp Lejeune 

Soi. and Groundwater Remediat ian (OHM) 

Pap= 26 

+c START W LD BLOCK PRESS I 
I r”” 
I VARIAECE DECLARATICtNS 3 

VARIABLE DECLARAT.ION TABLE 

REFERENCE NECKNAME REFERENCE DESCRIPTION 
--------- ----m--w -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFI-ER TABLE 

1DENT~FIE.R IDENTIFIER TYPE ZDENTIFIER DESCRIPTION 
we-w--u-- -------------MS ------------------------------- 

No- IDENTIFIER TAEkE ENTRIES 

+c ST#V?T OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
i +--m-w+ 
t------w..-+ LT- +a 

: : INT : 
; ,-3 : : PAL 108 
: A08 : : %M00079 
;%&I~-+11 8~-------------------------------------- ---------------------( )-- 
I : : 
IPlw-_t : : 
:%R00101-+I2 f 
: +-em--+ 

: 
: << RUNG 4 >> 
: 
: +-----+ 
+---.a-----+ QT- +- 

: : INT E 
: : : PDH220A 
:PDT220A : : %MOc>036 
:%AI(~013-+rt o+-----------------------------------------------------------( I-- 

: : I 
: P22OA-H : : 
: xR00121-i-12 : 
: +-----+ 

I 

‘ragram: PC9506 Block: PRESS 



07-29-96 23:.08 SE FfNWJC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

Sail and Groundwater Remediation (OHM> 

Page 27 

: << RUNG 5 >> 

:r”l 

: +-m-m--+ 

+----mu..---+ GT- +- 

t : INT : 
I : : F’Dti220B 
: PDT2208 : : XM00037 
:XCII0a10-+Il Q+ ‘--“‘-‘-----‘------------------“-----------------------------( )-- 

: : : 
: P22OBJ-t : : 
:mm122-412 : 

: 4---m-4 

: 

: << RUN6 6 >> 
: 
: PSL2OO PAL200 
:x100115 %M0004 1 
+--3/r --------------------_________l_______l__----------------------------- < I-- 
: 
: << RUNG 7 >> 
i 

: PSH200 Pfw200 
:y.100108 XM00040 
4--3 C---------------------------------------------------------------------( )-- 

: 

4c END OF BLOCK La&XC 3 

Program: fC9So6 c: \LM90\PC9sO6 Bl oc k : PRESS 



07-29-96 23: 08 GE FANUC SERIES 90-70 (~6,013 Page 28 
Harine Corps Base, Camp LeJeune 

Soil and Ground-water Remediatim (OtiM) 

+t START OF LD ,BLocK AIR 3 
:,r”‘ 
I- VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE PI1 CKNAME REFERENCE DESCRIPTION 
--------- -I------ --------------------_____I______ 

NO VARIAWlE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYYE IDENTIFIER DESCRIPTION 
---------- -----e--------- -------------------------------- 

NU IDENTIFIER TABLE ENTRIES 

+E START t3F BLOCK LOQIC 3 
: 
: << .RuNQ 3 >> 
. i 
:. PSL 152 PAL133 
f XI00087 XMOQ033 
+--3 f------- --------------------------------------------------------( )-se. 

: ,P--- 
7: END OF BLM=K LCh3IC 3 
: 

Program: PC9506 c: \Lw9o\PC9506 Slack: AIR 



07~29-96 23: 08 GE FANUC SERIES SO-70 (~6.01) 
Harine Corps Base, Camp LeJeune 

Soil and Groundwater Remediatian <OtW> 

Page 29 

+c START OF LD BLOCK LEVEL 3 
:,m. 
: VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
------I-- -------- -------------------------------- 

NU VARIABLE TABLE ENTRIES 

iDENTIFIER TABLE 

IDENTlFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------- -------------------------------- 

NO IDENTIFIER TAE?LE ENTRIES 

+c START OF BLOCK LOGIC 1 

I  .  .  

++CACC LIr=-12le 
;4-------------4 

: 
: << RUNG 5 >.> 
: 
;4---m”--------4 

44cALL LIC-131+ 
I  .  * 

:  

: << RUNG 6 >> 
: 

. 
&ALL tIr=-145+ 
:4--------e----4 

t 
I -C< RUNG 7 >> 
I 
;4-------------4 

++CALL L IC-2OS+ 
:+---.n--------4 

: 

Pr ogr am: PC9506 C: \LM9O\PCSSO6 Bl oc k : LEVEL 



d7-;29-96 23: 08 SE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Rartediation ~CtHM~ 

: << RUNG 8 >> 
I r”“. 
: ,----.---....a.--+ 

++ccK-L LIC-21 l+ 
:+-em- --------- + 

: 
: << RUNG 9 >> 
: 
;+-------------+ 

++CALL L IC_22O+ 
;+-------------+ 

: 
: << RUNG 10 >> 
i 
;+-m--w--------+ 

++CALL L I C-240+ 
;+---M-v-------+ 

: 
+E END OF BLOCK 
1 

:- 

Program: PC95506 

LOGIC 3 

C: \LM9O\PC9SO6 

Page 30 

Block: LEVEL 



7-29-96 23~ 08 GE FANUC SERIES 90-70 (6.01) Page 31 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediat fan (OHM) 

cc START OF LD BLOCK PUMPS 3 

:f-+- 
: VCSR I ABLE DECLARATIONS 3 

VARIABLE DECLARATIO’N TC1BLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- Me------ -------------------------------- 

NC3 VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
,,,,,,---i --------------- -------------------------------- 

ND IDENTIFIER TAbCE EN-FRIES 

+f START OF BLOCK i..OGIC 
: 
I << RUNG 3 >> 
: 

1 

&*LL 
r 

P-100 + 
;+-.W----.---..---+ 
: 
*F-+-. fqm 4 >> 8 
: 

++CALL P-101 + 
;+-----------em+ 
: 
f << RUNG 5 >> 
: 
:+-W---V- ------+ 

++CALl, P-102 + 
;+--m-m- ------- + 
. i 
: <G RUN6 6 >> 
: 

GALL 
. 

P-103 + 
;+.m--..m---------+ 

: 
: << RUNG 7 >> 
: 
~.+-------.-----.+. 
++CALL P-104 + 

r . . 

: 

Program PC9506 c : \ LM90\ PC.9506 Block: PUWS 



07-29-96 23:.08 GE FAMJC SERIES 90-70 (~6.01) Page 32 
Marine Corps Base, Camp te3eun.e 

Soi-1 and Groundwafer Remediation (OWt> 

: << RUNG 8 >> 

v-- , .-----a.-----+ 

L+CAU P-105 + 
;+-------W-W--+ 

: 
t << RUN8 9 >> 
I 
;+-------------+ 

. 
P-1 1s 4 

~4.,-.-----------4 

: 
: << RUN8 11 >> 
: 
;4---w--------4 

44CALL P-121 4 
;4-------------4 

: 

: << RUNG 12 >> 
: 
“-----w-.s----+ 

m5Ll P-14s 4 
tz --------e-----4 

: 

: << Rwe 13 >> 
: 
:4------------w+ 

44CALL P-211 + 
;+-------------4 

: 

: << Rubi8 14 >> 
: 

&ALL 
. 

P-120 + 
; 4-e--we-------4 

: 
: << RUN6 15 >> 
i 

;4-------------4 

44CALL P-1lOA + 
;+ ----------- w-4 
. i 
: << RUN8 26 >> 

&ALL P-11OB + 
.-----------4 

: 

Program: PC9506 c : \ LtWo\ PC9506 Bl UC k : PUMPS 



- .,_.- _ . _ ._ 

07-29-96 23r.08 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (0t-W) 

: << RUNG 17 >> 
v- 
; .-w-w - ------ + 

++CAtL P-205 + 
r+- ------------ + 

: 
: << RUNG 18 >> 
: 
;+-----------.+ 

++CALL P-22Oc) + 
;+-------------+ 

: 
: << RUNG 19 >> 
: 
;+-.#o.m.s.m--------+ 

++cxLi.. P-2208 + 
;+----------.--+ 

: 
: << RUN8 20 >> 
I 
~+-.m----------+ 

++CALL P-241 + 
~+--~.---------+ 

: << RUNG 21 >> 
: 
: -----------+ 

it .LL P-245 + 
f+------.-----+ 
I 
1 

I << RUN6 22 >> 
: 
;+---v-m-------+ 

++CALL P-300 + 

Page 33 

. . . 
: 
: << RUN8 23 >> 
: 
:+---------.--+ 

++cAI;c P-301 + 
;+----w------e-+ 

: 
I << RUNG 24 >> 
: 
;+-.--------m-C 

++CALL P-302 + 
:+-M-M--.------+ 

: 
: << RUNG 25 >> 
: 
;+-------------+ 

++ ALL 
+ 

P-304 + 
‘ H -~---------+ 
! 

Prcsgrafn: pC9!506 Block: PUMPS 



o7;29-96 23~08 GE F/1NUC SERIES 90-70 (~6.01) 
Marine Cot-ps &se, Camp Le,jeune 

Soil and Groundwater Remediation <Ott#> 

Page 34 

Pr ogr am : PC9506 c : \ l.M9ch PC9506 Blccck: PUMPS 



W&29--96 23: US SE FANUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediatfon (DHt) 

Page 35 

;I 
START OF LD BLOCK MISC 3 

: VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE 
-a..------- 

N I CKNAME REFERENCE DESCR I PT I ON 
-------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TA8LE 

IDENTIFIER I.DENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ---a..----------- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 3 
: 
4 << RUNG 3 >> 
: 
~+-----------v.+ 

++CALL AIR + 
--...--.sM.-w..m-.M..+ 

;,>. 
: . RUNG 4 >> 
i 
;+------------..+ 

++CALL K-200 + 
;+ --W-M - ---I- -...+ 

: 
+C END OF BLOCK LOGIC 
: 

3 

Program: PC%06 C: \LM90\PCS2506 Block: MISC 



g-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) 
Mar ine Corps Sase, Camp Le jeune 

Soil and Groundwater Remediat ion <OHM> 

Page 36 

+C START OF LD BLOCK P-106 3 
: ,e. 

: VARIAEHmE DECLCIRATIONS 3 

VARIABLE DECLARATION TASLE 

REFERENCE NICKWME REFERENCE DESCRI PT EON 
-m-w----- -------- -------------------------------- 

NO VARIABLE TWLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------- -------------------------------- 

No IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LUGIC 3 
: 

. i 
:LsLkW LAL 100 
IX100128 Y.MUUO43 
+--~~E---------------------------------------------------------------------( )-.w 

: y---Y 
I RUNG 4 >> 
: 
:LfXlOO I 1 cm 
: %Mooo43 y.MOO 100 
+--] E---------------------------------------------------------------------( >-- 

: 
: << RUNG 5 >> 
i 
: PI001 P1QOD PlOOC 
:%MOO313 XMQQ314 xQooo22 
+--I C-----]/[-------------------------------------------------------------( )-- 

: 
I << RUNG 6 >> 
: 
: PiOOX 1150 PI001 
:xMo0308 Wl0015cJ %M003 13 
+--I E -----JPE-------------------------------------------------------------( )-- 

: 

Program: PC9506 C : \ LM90\ PC9506 Block: P-100 



.,7-29-96 23: 08 GE ‘FFINlJC SERIES 90-70 Cv6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (OHM) 

Pwae 37 

: << RUNG 7 >> 

I:p23 8 PlOOD 
:%m00123 MOO314 
+--I c--+ -‘--------------------“----‘-----”---’--------------------------(S~-- 

: : 
I I146 : 
:xiwot461 
+--f E--+ 
: I 
: IlSt t 
~xMa3151: 
+--f E--+ 
: 
:AtLSTOP t 
:mlo0001: 
+--I c--+ 
I 
: << RUNG 8 >> 
i 

: 1123 I146 1151 ALLSTOP RESET PlOQD 
:Y-123 Y-146 XMOO151 WWOOO1 i%FzOOOO2 ‘/SO03 14 
+--J/E -----f/E-----J/E-----J/E-----] f-------------------------------------(R~-- 

: 
+E END of BLOCk: LOGIC 3 
t 

+ogram: fW3506 c: \LM9Q\Pc9506 Block: P-100 



LJ7-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) 
Marine Ccwps Base, Camp Lejeune 

SoiI and Groundwater Remediation tCtktM> 

+c 
!r”‘ 

START OF LD BLOCK P-101 3 

i VARIABLE DECLCtR&TIONS 3 

VCIRICIBLE DECLARATION TABLE 

REFERENCE WI CKNAME REFERENCE DESCRIPTION 
--------- ----m-s- -------------------------------- 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDEWFIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------I -------------------------------- 

No IDENTIFIER TMLE ENTRIES 

3 +C START OF BLOCK LOGIC 
: 
: << RUNG 3 >> 
: 
:tStt01 % LhLlOl 
1 %ICKW33 XMOOO45 
+--]/E---------------------------------------------------------------------~ )-- 

: ,y-. 
I RtJW 4 3) 
: 
:LALlcrl 1101 
: xMOOO45 %MOO 10 1 
+--) E---------------------------------------------------------------------~ )-- 

: 
: << RUNG 5 >> 
i 
: PlOlX PlOlD PlOlC 
: XWO32O XMOO32 1 %QOO003 
+--I [-----3/C-------------------------------------------------------------C I)-- 

: 
: << RUNG 6 >> 
: 
: PlOlX PlOl I 
:Y.M00315 %MOO320 
+---J E---------------------------------------------------------------------~ )-- 

: 

Program: fW3SO6 C: \ LM9O\ PC9506 Block: P-101 



07-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) Page 39 
Marine Corps Base, Camp Leje.une 

Sail and Groundwater Hemediation <OHM) 

: RUNG 7 >> 
:: 
I ,250 PlOlD 
: YMoolSO Ml0032 1 
+--3 c--+ -------_--_--____-------------------------------------------- (S)-- 
: : 
: 1151 : 
I Y*ooi51 t 
+--3 E--+ 
: : 
: 1212 : 
: ?!MQO212: 
+--3 c--+ 
: : 
: CItLSToP : 
:y-1: 
+--I c--+ 
: 
: (42 FwbJG 8 >> 
: 
t fl50 I151 1212 ALLSTOP RESET PlOlD 
:Yml~!m %wOOlSl Y-212 m4OOoO1 YJwOOO2 XM0032 1 
+--J/E -----J/C -----3/E-----J/[-----3 [: -------------------------------------(R)-- 

: 
+c END OF BLOCK LOGIC 3 
: 

n, .- 

Program: PC9506 . c: \L~\PC95Q6 Block: P-101 



07-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Gruundwater Remediation (O&W> 

+,P’-‘START OF LD BLOCK P-102 3 
:’ 

VARIAi3LE DECLARATIONS 3 

Page 40 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- ------we ----__-------------------------- 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

ID~IUTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- -------------I- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+t: START OF BLOCK LOGIC 1 

l 

i. 

1LSLl02 LAL102 
:X100130 %lw3047 

y+++‘L 
---------------------------------------------------------------------( )-- 

I 
I 

: . RUNG 4 >> 
: 
:LALlCQ 1102 
: %MC0047 %MOO 102 
+--f f---------------------------------------------------------------------( )-- 

: 
: << RUNG 5 >> 
: 
: P1021 P102D PlO2C 
: %I’#0327 YJWO328 TX&30023 

+--II f -----?/C-------------------------------------------------------------( )-- 

: 

: << RUNG 6 >> 
: 
: P102X Il50 PlU21 
:%M00322 %MoOlSO %M00327 
+--3 E -----J/[-------------------------------------------------------------( )-- 

: 

PLZ. 

Program: Fc9326 C: \LM90\PC?3sO6 Black: P-102 



.,7-‘29-96 23: OS GE FANUC SERIES 90-70 (~6.01) Page 41 
Marine Corps Base, Camp lejeune 

Soil and Gruundwater Remediat ion (OHM> 

: << RlJNG 7 >> 
: ;y- 
: 23 Pl02D 
:%M00123 %M00328 
+--I c-- +-------------.e...w.----------~--...-w..----- -------------------__ ----(S)-- 

I : 
: I146 : 
:YWl46j: 
+--I [--+ 
: : 
: Ii51 : 
:%M00151 I 
+--3 c--+ 
: : 
:ALLSTOF’ : 
:%~mQi: 
+--I c--+ 
. 
i 

t << RUNG 8 >> 

: 

: 1123 1146 1151 ALLSTOP RESET PlO2D 
:%W123 YJ”KW146 XMOOlSl Y~OOOOl XM00002 Y.M06328 
+--3/E-----]/E-----]/E-----3/[--3 [ -------------------.w.----~-.-~~--------- (R>-- 
i 
+E END OF BLOCK LOGIC 3 
: 

Program: PC3506 Bluck: P-102 



7-29-96 23r.08 GE FANUC SERIES 90-70 <v6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediaticm CM-IM) 

Page 42 

+c START OF l-0 BLOCK P-103 I 

VARIABLE DEXLARAT I C3NS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- -------- -------------------------------- 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDfZMTIFfER TYPE IDENTIFIER DESCRIPTION 
---------- -----------I--- -------------------------------- 

NEL IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
:LSL103 LAL 103 
: y.IOOU97 XMO6049 
+--J/c---------------------------------------------------------------------( )-- 

: 
:,@=-’ RUNG 4 >> 
: 
:LAL103 1103 
: %M00049 XMOO 103 
+---J C---------------------------------------------------------------------( I)-- 

i 

: << RUNS 5 >> 
: 
: P1031 P103D PlO3C 
: WY00334 mm0335 %Q00004 
+--3 c -----?/C-------------------------------------------------------------( )-- 

i 
: PlO3X P1031 
: Y.MQ0329 moo334 
+--I c ---‘--‘-“---------‘-------------------------------------------------( )-- 

: 

Program: PC95U6 Block: P-103 



cj7-29-96 23:.08 GE FANUC SERIES 90-70 (~6.01) 
Narine Corps Base, Camp Lejeune 

Soil and Groundwater Remecfiation <OHM) 

Page 43 

: << RUNG 7 >> 
f- 
I 150 PlO3D 
:%M00150 XM00335 
+--3 f--+ ‘------------‘----------------------------------------------------(S,-- 

: : 
: 1151 : 
:xtlO0151: 
+--I E--+ 
: : 
: 1212 : 
:XM00212: 
+---I E--+ 
: : 
:AtksFcP: 
: %floooo1: 
+--3 E--+ 
: 
: << f?UNG 8 >> 
I 
! 1150 1151 1212 ClttSTW RESET P103D 
:%MOOls%, %‘lOO,l5i XiWO212 %PloOOOl %M00002 %MO0335 
*--]/[-----f/E-----]/E-------3 C-------------------------------------(R~-- 

Program: ?C9506 . C : 1 LM90\ PC9506 Block: P-103 



07-29-96 23 t. 08 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Suil and Groundwater Remediation (OHM> 
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, t VARI CSBtE DECLAREIT I WJS 3 

VARIABLE DECLf?RATION TABLE 

REFERENCE 
--------- 

NICKNfWlE REFERENCE DESCRIPTION 
-----m-w -------------------------------- 

ND VARIABLE T&EkE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDfZNTIFIER TYPE IDENTIFIER DESCRIPTIW 
- - - - - -w- -m - - - - - - - - - - - - - - -  - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - -  

W IDENTIFIER IAXE ENTRIES 

+t START OF BLOCK LtXiIC 3 
: 
: << RUNG 3 >> 
i 
:tSL104 LAL104 
:X100132 %flOOOS 1 
+--3/E ---------------------------------------------------------------------( )-- 

:F”, 
I, I RtJN64 >> 
: 
:LAL104 1104 
: XM0005 1 WI00104 
+--3 c --------------------___c________________----------------------------- ( I-- 
i 
: << RUN8 5 >> 
: 
: PlO41 P104D P104C 
:XMO0341 XM00342 %Q00038 

+--J [-----J/[-------------------------------------------------------------~ )-- 

i 
: << RUN8 6 >> 
: 
: PlO4X 1150 Pi041 
:%Mm336 xHo0150 %M0034 i 
+--J [-----J/E-------------------------------------------------------------( )-- 

t 

Program: PC9506 . 0: \Ltl90\PC9506 Block: P-104 



: 

07-29-96 23r.08 GE FANUC SERIES 90-70 (vEi.Ot) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation COHM) 
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:Bk-( l?tJMG 7 >> 
1: , 
:’ A23 P104D 
: XM00123 %tWO342 
+--I c--+ ‘-‘-‘--‘-‘-‘-““--‘-------‘------”--------------------------~S)-- 

: : 
: 1146 : 
:%iwo146: 
+--3 c--+ 
I t : 
t 115i t 
:%Mcmt51: 
+--I E--+ 
: : 
:ALLSTW E 
: XMQOOQ 1: 
+--I c--+ 
: 
: << RUN6 8 >> 
: 
: 1123 1146 x1-51. ALLSTOP RESET P104D 
1%MoO123 %MOO146 XI’?00151 %M00001 %flOQO02 %M00342 
+--3/t -----3/E-----3/f-----)/C-----] C -------------------------------------OR)-- 

: 
+E END OF ELUCK LOGIC 3 

Program: PC9506 C : \ LM9O\fC9506 Black: P-104 



07-29-96 23 g. 08 GE FANUC SERIES 90-70 (~6.01) Page 46 
Marine Corps Base, Camp tejeune 

Soif and Groundwater Renediation (OHM> 

+t START OF LB BLOCK P-105 3 

,- 
, VARIESEkE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRI PT ION 
----m-m-- -------- --------------------I___________ 

PI0 VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
----c----- --------------- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 3 
8 

I << RUNG 3 3,) 
: 
:tSL105 LALlQ5 
:%I00100 XMQQQ53 
+--]~C---------------------------------------------------------------------( )-- 

:p- 
: , ‘RUNG4>> 
: 
:LALlQS. 1105 
: mlQQQS3 %MDQ 105 
+--f C---------------------------------------------------------------------( )-- 

: 
: << RUNG 5 >> 
: 
: P1051 Pl#D P105C 
:%f’lQQ34S WQQ349 %QQOQQS 
+--I c -----]/C-------------------------------------------------------------( )-- 
I 

: << RUNG 6 >> 
: 
: PiQSX Pi 051 
: W’lQQ343 XMQO348 
+--I E --------------------___I________________----------------------------- < 3-- 
: 

Program: PC9506 . c: \LM9Q\PmsQ6 Block: P-105 



23: 08 GE FANUC SERIES ‘N-70 (~6.01) 
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: << Ruw 3 >> 
:/-@-Y 
:’ 50 P105D 
: y.iWO150 xtKm349 
+--3 C--+------------------------------------------------------------------(s~-- 

I : 
: IlSl : 
: mu?a151: 
+--3 f--+ 
: : 
r 1212 # 
: XMQQ212: 
+--3 E--+ 
: : 
:fXASFMr: 
: XMWQOl: 
+--3 c--+ 
i 

: << RUN6 8 >> 
: 
: I150 IlSl 1212 AttSTOP RESET P105D 
I WtOOl!W XM0015.1 XiWO2~12 %MoOOOl XMOOOQ2 mm349 
+--3/E -----3/C-----J/[-----f/C-----) C---mm.----------------------ma-------(H#me 
I 

f-f END Of= BLQCK LoliIC 3 
: 

Program PC9506 c: \tM9a\Pc9sa6 Black: P-105 



27-29-96 23: 08 8E FANUC SERIES 90-70 (~6.01) Page 48 
Marine Corps Base, Camp Le.jeune 

Sail and Gt-cundwater Renrediaticm CObfFW 

4”s START OF LB BLOCK P-025 3 

b‘+- 
: VURI ABLE DECLARAT I O#S 3 

VARIABLE DECLfiRBTION T/SBLE 

REFERENCE NI CKNAt+E REFERENCE DESCRIPTION 
----v-w-- -------- --------------------_____I______ 

No VRRIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
o...--------- --------------- ---------------------~~~~----~~~ 

NO IDENTIFIER TABLE ENTRIES 

+c START OF BLOCK LOGIC 3 
: 
: << Rufm 3 >> 
: 
: LSAQ25 LAH025 
: xroQ104 %M00042 
+-w-J E---------------------------------------------------------------------( )-.w 

$-- 
1) RUN84>> 
: 
: LSWZS P025C 
:X100118 %Q00009 
+--a E ---------------------------------------------------------------------(S)-- 

: 
: << RUNG 5 >> 
i 

:LSL025 PO232 
:X100117 %Q00rn9 
+--3/C----------------------------------------------------~----------------(R)-- 

: 
+c END OF BLOCK LOGIC 3 
: 

Program: PC9506 . Bl oc k : P-025 



37-29-96 23: 08 GE FMJUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediat ion <OHM) 
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I +c START OF LD BLOCK P-115 3 
,‘F”“. 
L VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE ‘WICKNAME REFERENCE DESCRIPTION 
--------- -------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TClBLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ----w----m----- -------------------------------- 

No IDENTIFIER TABLE ENTRIES 

+f START OF SLOCK LOGIC 3 
: 
: << t?uNQ 3 >> 
: 
:UMr; 25 LAHi 25 
: XI00203 xMQ0677 
+--3 r ---------------------------------------------------------------------( )-- 

!/-Ye 
1 . RtJMi 4 >> 
: 
:LSHI 15 Pi i5c 
: y.IOQtX38 %Q00008 
+--I c ---------------------------------------------------------------------(S)-- 

: 
: << RUNG 5 >> 
: 
:t!%.t25 PllSC 
:y.I00126 %Q00008 
+--]/C---------------------------------------------------------------------(R)-- 

: 
+t: END OF BLOCK LoG;IC 3 
: 

Program: PC9506 c : \ ttl9m PC9506 8iock: P-2 2s 
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4-c 
P 

START OF LD BLOCK P-121 I 

t VhRIABLE DECLARATIM\ts 3 

VARICIBLE DECLARATION TABLE 

REFERENCE 
----w---w 

NI CKNFSME REFERENCE DESCRIPTION 
-----m-m -------------------------------- 

No VARIABLE TARE ENTRIES 

IDEN.TIFIER TABlE 

IDENTEFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------- -------------------------------- 

ND IDENTIFIER’ TABLE ENTRIES 

+c START OF f3’tOCK LOGIC 3 
t 
: << RUNG 3 >> 
: 
: Pl2lI Pl2lD PlZlC 
:Ym411 Y~m412 %Q00002 
+--3 C-----l/E --------------------___I________________--------------------- ( 3-- 
:,?-- 
t RUNG4>> 
I * 
: Pl2lX Pl21 I 
: wl00406 XMO04 11 
e--3 C---------------------------------------------------------------------( 3-- 

: 
: << RUNG 5 >> 
: 
: xi22 P121D 
1wlw~121 XM004 12 
-k--3 E-- +------------------------------------------------------------------( 3-w 

: : 
: Ii23 : 
: BlOO123: 
+--1 E--+ 
: 8 8 
: 1146 : 
:XM00146: 
+--I c--+ 
: : 
:AtLSTOP: 
:Ymoool: 
+--3 c--+ 

END OF BLOCK LOGIC 3 
i 

t 

Program: PC9506 C : I LM90\ PC9506 Black: P-121 



-,7r29-96 23: 08 GE FAMJC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediat ion (OHM) 
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+t 
v--+ 

ST@?T OF LD BLOCK P -145 3 

\ VARIABLE DECLARATIONS I 

VARIABLE DECLARATION TABLE 

REFERENCE NI I=KtWME REFERENCE DESCRIPTION 
-s-----w- -------w -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTI-FIER TYPE IDENTIFIER DESCRIPTION 
--------- w-m------------ --------------------__II________ 

No IDENTIFIER T/SE&E ENTRIES 

+C ST&?T OF EUXk LQGIC 1 
: 
: << RUNG 3 >> 
: 
: P145I P145D Pl45C 
: wKJo432 mm433 xmocI37 
+--3 c -----J/C------------------------------------- ------------------------( )-- 

:,/@- 

: RUNG 4 >> 
: 
: P145X LCMl45 
: y.MW427 WQ0027 

Pl451 
%M00432 

+--1 E -----I [: -------------------------------------------------------------( )-- 

: 
: << RUNG 5 >> 
i 

: 1145 P145D 
: XMoO145 XMOO433 
+--3 c--+ -------------------‘----------------------------------------------( )-- 

: : 
: 1151 ! 
:wluo151: 
+--3 f--+ 
: : 
: 1212 : 
:%M00212: 
e-3 [--+ 
: : 
: 1240 : 
! XW240 : 
+--3 E---t 
: : 
: AaSTW : 
:, 0001: 
+’ J c--+ 

Program: PC9506 C : \ tM90\ PC9506 Bluck: P-145 



J7-29-96 23: 08 GE FMHJC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Le.hune 

Soil and Grmtnctwater Remediat ion Wt-+M~ 

+c END OF BLOCK LOGIC 3 

:,/@-x 

Page 52 

Program: PC9S06 . c: \LH9o~PC9SO6 Block: P-145 
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+t START OF LD BLOCK P-21 1 3 

y- 
L VARIABLE DECLARATIONS 3 

VARJABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERfWCE DESCRIPTION 
-w---e--- -------- -------------------------------- 

No VARIABLE TWLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------- -------------------------------- 

No IDENTIFIER TCIBLE ENTRIES 

CC START Of- BLOCK LOGIC 1 
I 

: <c: RUNG 3 >> 
: 
: P21lI PZllD P21 ic 
t ml00453 moo454 %QO00(11 
+m..) E-----]/[-------------------------------------------------------------( )-.m 
. 
f ,- RUNG4 >> 
: 
: P2llX P2111 
: mm43448 m00453 
+--I fI --------------------------------------------------------------------- ( I-- 
I 

‘rogram: PC9506 Block: P-211 



J7129-96 23: 08 GE FANUC SERIES 90-70 (~6.01) Page 54 
Marine Carps Base, Camp L,e..jeune 

Soil and Groundwater Remediation COHM) 

: << RUNG 5 >> 
v- 

10 P2llD 
:7moo110 XM00454 
+--3 c--+ -------------------------- -----------------------------~---~~~~~~( )-- 
I : 
: 1150 : 
:MWO150: 
+--3 t--+ 
: : 
: I201 :- 
: xtwo201: 
+--3 c--+ 
: : 
: I211 : 
:m00211: 
+--3 c--+ 
: : 
: 1212 : 
:y.Moo212: 
+--I E--+ 
: : 
:tkt8Tt3P: 
:‘/.t100001: 
+--3 E--+ 
: 
+J+ END OF BLOCK LOGIC 3 
:’ 

Program: PC9506 . C:\tM9o\PC95fxi Black: P-211 



~7-29-96 23: 08 GE FAMJC SERIES 90-70 (~6.011 Page 55 
flarine Corps Base, Camp tejeune 

Soil and Groundwater Remediation <OHM> 

+C START OF LD BLOCK P-120 3 
:,Y- 
1 VARIABLE DECLARATIONS 3 

VCIRIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
-I------- -------- -------------------------------- 

No VARIWLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
I--------- -I------------- --------------------I___________ 

No IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 3 
I 
I << RUN8 3 >> 
: 
: P120X 1110 ALLSTOP P120C 
: %MM3399 w9QQ 11 Q YMOOOO 1 %WmG25 
+--3 c ------J/[------j/~ -----------------------------------------------------( )-- 

‘y- 
-I END CtF BCCICK LOGIC 7 
I 

Programs: 433336 C:\LMW\PC9506 Block: P-120 



07-29-96 23: 08 GE FANUC SERIES 90-70 (‘~6.01) 
Marine Corps Base, Camp Le.jeune 

Soil and Groundwater Remediation <OHM) 
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4-f START W LD BLOCK P-1 1QA 3 
:- 

VkRICSBLE. DECLkR&TICWS 3 

VCIRIABLE DECLAR.ATION TABLE 

REFERENCE NI CKH REFERENCE DESCRI PT I ON 
--------- --v----v -------------------------------- 

No VARIbBLE TABLE ENTRIES 

IDENTIFI’ER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------- -------------------------------- 

NQ IDENTIFIER TABLE ENTRIES 

+t ST&RI- OF BLCICK LUGIC 3 
: 
: << RUNG 3 >> 
: 
WI 1oAI Pi loAD PllOAC 
: WlQQ383 %MOO384 XG!QQOQ6 
+--3 E -----3/[----------------------1-----------------------------------------( )-- 

RUNG4 >> 
i 
:Pl lOAX PI 1OAI 
I XMQQ378 XMOQ383 
+---j C---------------------------------------------------------------------( >-- 

i 

: << RUNG 5 >> 
: 
: 1110 
:9w3o110 

PllCMD 
XMQQ384 

+--I E--+------------------------------------------------------------------( )-- 

: : 
:12Qo : 
:xMQQ2QQ: 
+--3 E--+ 
: : 
: 1221 : 
: XMQQ22 1: 
+--1 E--+ 
: : 
: 1240 t 
: XMQQ24Q : 
+--3 f--+ 
: t 

1 ALLSTOP t 
:“c7ooQ 1: 
+ J E--+ 

C: \ LM9O\ PC9506 Block: P-1 1 CM 



07-29-96 23: 08 GE FAI'JUC SEKIES 90-70 (~6.011 Page 57 
Marine Corps &se, Camp Lejeuqe 

Soil and Groundwater Remediation (WM) 

Program: PC9506 . C:\LM9b\PC'3506 Block: P-1lbA 
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Marine Corps Base, Camp Lejeune 

Soil and Gruundwater Rem&i&ion (OH++) 
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+t START OF LD BLOCK PJloB 3 
: ; p--Y 

VARIABLE DECLARATIONS I 

VARIABLE DECLARATION TABLE 

PSFERENCE NICKNAME REFERENCE DESCR I PT I ON 
I------...- -------- -------------------------------- 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ---------B--e-- -------------------------------- 

No IDENTIFIER TABLE ENTRIES 

+E START OF BLOCK LMjIC 3 
: 
: << RUN8 3 >> 
: 
!PllOBI PllOBD PllOBC 
: xiwm9o YJwt339l XQ00007 
+--1 E-----I/C ‘““---------------‘-----------------------------------------( )-- 

: 
‘;- RUNG 4 >> 
: 
tPlloBx PllOBI 
I Y.M00385 XM00390 
+--I E ---------‘-------‘---------------------------------------------------( )-- 

: 
: << RUNG 5 >> 
: 
: 1110 PllOBD 
:Y~uollo xfloo39 1 
+--3 E--+ -“--“-----------------------------------------------------------( )-- 

: 1 
: Izw : 
: ml00200 t 
+--3 c--+ 
: : 
I 1221 : 
: XMO022 1: 
+--3 c--+ 
I : 
: 1240 I 
: XM00240 : 
+--3 r--+ 
: t 
I ALLSTOP : 
~~0001: 
i E --+ 

Program: PC9506 c: \LM9o\PC9506 El CICC: : P-11 1 OE 



I-29-96 X3:08 GE FANUC SERIES 90-70 (v6.C~l) 
Marine Corps Base, Camp Lejeune 

Soil and Grcundwater Remediation ~tWt4) 

Program: PC9506 C:\LMSO\PCSSO6 

page 59 

Block: P-1 108 



7-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Soil and 6roundwater Remediation CCHiM> 
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+C START of CD BLOCK P-205 3 
:/@=- 
f ~VARIABLE DECtARCtTIC3NS 3 

VCIRIABLE DECLARATIDN TABLE 

REFERENCE NI CKWPtE REFERENCE DESCRIPTION 
--------- -------- --------------------__l________l 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDEM-IFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTIW 
---------- --------------- --------------c---- -------mm---- 

No IDENTIFIER TABLE ENTRIES 

+c START UF BLOCK LOGIC 3 
i 
: << RUNG 3 >> 
t 
: P2051 F%mm P205C 
:y.lWO446 %rlOO447 %QOOO2 I 
+--7 E -----3/c __-___--__--------------------------------------------------- ( :>-- 

b--Y ;’ RUN6 4 >> 
: 
: P205X P205 I 
: Wtoo44 1 %MO0446 
+--3 C---------------------------------------------------------------------( )-- 

: 
: << RUNG 5 >> 
I I 
: 1130 P205D 
: %Moo 130 %M00447 
+--3 E--+ ------------------------------------------------------------------ ( )-- 
: : 
f 1206 : 
: xMOo206: 
-t--J c--+ 
: : 
: 1240 : 
I XM00240 : 
+--I c--+ 
: I 

!ALLSTWI 
: %MQ000 1: 
+--a c--+ 
: 
+c. END OF BLOCK LOGIC 3 
; .F-- 

Program: PC9506 . C : \ LM9O\ PC9506 I31 oc k : P-205 



37-29-96 23: 08 GE FANUC SERIES 90-70 (~6.01) Page 61 
Mar ine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (CM-M) 

+C START OF LD BLOCK P-220A 3 
,*, 

VARIABLE DECLARATI.ONS 3 

VARlAi3tE DECLARATION TABLE 

REFERENCE 
----v---e 

NICKPUK1E REFEREWE DESCRIPTION 
---MM--- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
-------..e-- --------------- -------------------------------- 

No IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 
: 
: << RUNG 3 >> 
: 
: P220A I P22wD 
: XM0046Q YAW46 i 

I 

P22oAC 
%Qm017 

+--3 C-----3/C--------------------------L,,,,------------------------------( )-- 

: /---. 
8 RUNG 4 >> 
*’ * 
: P22ocIX P220AI 
: %McwSSS XM00460 
+--I c --------------------___________c________----------------------------- ( I-- 
i 

: << RUNG 5 >> 
: 
t 1220 P22oAD 
: XM00220 %?w046 1 
-c--J c-- +------------------------------------------------------------------( )-- 

: : 
: 1242 : 
: Y&00242 : 
+--I r--+ 
: : 
: ALLSTOP : 
:Y.M00001: 
+--3 c--+ 
. 
i 

+C END OF BLOCK LOGIC 3 
: 

Program: PC9506 c: \LM9Q\PC9SQ6 BlCKk: P-220A 



.r7-29-96 23:OS GE FANUC SERIES 90-70 (~6.013 Page 62 
Marine Corps Base, Camp LeJeune 

^. . . Soil and Groundwater Remediatiun COfiM3 

+C START OF LD BLOCK P-22OB 3 

WRIABLE DECLARATIONS 3 

V/ARIABLE DECLARATION TABLE 

REFERENCE NICM REFERENCE DESCRIPTION 
--w--w--- -------w ----_--------------------------- 

ND VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
- - - - - - - - - -  I - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

NO IDEl4TIFIER TABLE EN-FRIES 

+t START OF BLOCK tt3GIC 3 
: 
: << f?uNG 3 >3 
: 
:P220& P22QBD P22OBC 
: %F10046J YfiO0468 %WOO 18 
+--I c ---A)/[ ----------------------------------------------------------~--( I-.” 

: 
: P22OBX P220B I 
: Wl00462 %MO0467 
+--I f --------------------___I________________----------------------------- ( 3-- 
: 
: << RtJNG 5 >> 

I  
i 

: 1220 P22OBD 
: YJwO220 ZMOO468 
+--I E--+------------------------------------------------------------------( )-- 

t t 
: I242 : 
: ‘/.Moo242 : 
+--3 c--+ 
: : 
: ALLSTOP : 
f %M0000 1: 
+--3 E--c 
: 
+f END OF BLOCK LOGIC 1 
: 

Program: PC9506 . C: \LMSO\fC9506 Block: P-220B 



-29-96 23: 08 GE FANUC SERIES 90-70 Zv6.01) 
Marine Corps Base, Camp L-e.jeune 

So-i1 and Grctundwater Remediaticm (OHM> 

Page 63 

-C START OF LD BLOCK P-245 3 

,~@---. : VARIABLE DECLARATIONS 3 

VARICIBLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- -------- -------------------------------- 

NO VARICSBLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---mm----- -------------1- -------------------------------- 

NO IDENTIFIER TABLE EN-FRIES 

-C STCSRT OF BLOCK LO6IC 3 

<< RUNG 3 >> 

F2451 P245D P245C 
YAW0481 %i’lW482 mu0026 

---3 [-----J/E -------------------------------------------------------------( )-- 

P’=- RUNG 4 >> (1 

P245X P2451 
Ymm476 %M0048 1 

---J C---------------------------------------------------------------------( )-- 

<< RUN8 5 >> 

1240 P245D 
xMm240 Wl00482 

----J E--+------------------------------------------------------------------( )-- 

: 
ALLSTOP : 
Y~QUQQ 1: 

+-] [--+ 

cc END OF BLOCK LOGIC 3 

'rogr am: PC9506 c : \ Lfd9Q\ PC9506 Blclck: P-245 



‘-29-96 23: 09 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Le.jeune 

Soil and G~ctundwater Remediaat-ictn <Oki?+) 
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+c START QF LD BLOCK P-241 1 

: n. 
: ! V&R I ABLE DECLARAT I ONS 3 

VARICSELE DECLARATION ThBLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
----mm--- ------w- ---------------I---------------- 

NO WRIM3LE TABLE ENTRIES 

IDENTIFIER TCISLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ---------I----- --------------------_I__________ 

No IDEF4TIFIER TAEkE ENTRIES 

+t START OF BLCICK LOGIC 
: 
: << RUNG 3 >> 
: 
: P2411 P24lD 
: xm474 %M00475 

3 

P241C 
Ymoo 19 

t---J P-----~/[-------------------------------------------------------------~ I-- 

I 
i 

:li”? RUNG 4 >> 
: 
:, P24lX 

i 
P241 I 

I %%U3469 mm474 
+--It c -----------“---------------------------------------------------------i )-- 

I 
: << RUNG 5 P> 
: 
: 1205 P241D 
: WI00205 %M00475 
+-.I C--+------------------------------------------------------------------( >-- 

: : 
I 1240 : 
: %M00240 : 
+--3 E--+ 
: I 
: ALLSTOP: 
: %M0000 1 f 
+--I E--+ 
i 
+C END OF BLOCK LOGIC 3 

Program: PC9506 c : \ two\ PC9506 81ack: P-241 



7-29-96 23 : 09 GE FANUC SERIES 90-70 (~6.01.) Page 65 
Mavine Corps Sase, Camp Lejeuoe 

Sail and Groundwater Remecfiaticm (CNiH) 

+t START OF LD BLOCK P-300 3 

: ‘y-Y 
: VARI ABLE DECLARCST I ONS 3 

VARIABLE DECLARhTION TABLE 

FEFERENCE I41 CKNWlE REFERENCE DESC3?IPTION 
--w--m-..-- -------- --------------------___________I 

ND VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIFTION 
---------- --------------- -------1-1---------------------- 

NO IDENTIFIER TASLE ENTRIES 

+c START QF SLOCK LQGIC 3 
: 
I << RLWG 3 >> 
: 
: LSL3Cm LAL300 
Iy.100129 %Mcm055 
+--]/E---------------------------------------------------------------------( )-- 

: L&L300 I3QQ 
: %MQuQSS wfQQiQ6 
+---J C---------------------------------------------------------------------( )-- 

I 
: << RUNG 5 >> 
: 
: P3001 P300D P300C 
f XM00355 U’lOG356 %QQQQ f 0 
t--y [-----3/[-------------------------------------------------------------( )-- 

: 
I << RUNG 6 >> 
I 
: P300X 1150 P3CmI 
:%Mm3so %Mmf50 XM00355 
t--3 [-----)/C-------------------------------------------------------------( )-- 

1 

.@--. 
t’ 

=rogram: faxmx C : \ LM’SO\ PC9506 Biock: P-300 



.t7-29-96 23:.09 GE FANUC SERIES 90-70 <v6.01> Page 66 
Plarine Corps Base, Camp te.jeune 

SoiI and Groundwater Remediation <OtW) 

: <c: MJNG 7 >> 
:f@- 
is .23 P3UQD 
: WOO123 XMOO356 
+--J c--c ‘---““---‘-““-“--‘---“--------------------------------------------(s~-- 

: : 
: 1146 : 
:y.M00146: 
+--3 E--4 

: : 
: 1151 : 
: y.Moo151: 
+--3 c--4 

: : 
: AtLSToP : 
:XflmOl: 
+--I f--4 

: 
: << RUNG 8 >> 
: 
: I123 1146 1151 AttSTOf RESET P 300D 
:XJWQl23 %WX?146 %flC@lSl XM~Ol %tlCx3002 %flOc3356 
+--J/E -----J/E-----J/[-----J/[-----J [-------------------------------------(R~-- 

: 
tE END OF BLOCK LOGIC 3 
I 

p”” 

Program: PC9SoS c: \Lrl9O\pc95053 Bl oc k : P-300 



37-29-96 23:.09 GE FANUC SERIES 90-70 Cv6.01) 
Marine Corps Base, Camp Lejeune 

ScriI and Grcxtndwater Remediatiion C0t-W) 

+t START OF LD f3LOCK P-301 3 
‘b---- 
i VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

Page 67 

REFERENCE NI CKNWlE REFERENCE DESCRIPTIQN 
--------- ---w-w-- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
------e-v- --------------- -------------------------------- 

No IDENTIFIER TABLE ENTRIES 

START OF BLOCK LOGIC 
i 

I << RUNG 3 >> 
: 
: LSL3oI LAL301 
:%I00138 XMOOO6 1 
+--]/C---------------------------------------------------------------------( )-- 

: 
RUNG 4 :>> 

: LAL301 1304 
: %fW006 1 %M00109 
+--3 C---------------------------------------------------------------------( )-- 

: 
: << RUN6 5 >> 
i 

: P3011 P3UlD P3olC 
: XM00376 %M00377 %QQ003’3 
+--) [-----J/E-------------------------------------------------------------( )-- 

: 
: << RUNG 6 >> 
: 
: P3olX P3QlI 
: XMOQ37 1 %fW0376 
+-e-J E---------------------------------------------------------------------( )-am 

: 

Program: PC9506 . 0: \LM90\PC9506 Eiock: P-301 



07-29-96 23 : ,09 GE FANUC SERIES 90-70 (6.011 Page 70 
Marine Corps Ba5e, Camp Lej.eune 

SoiI and Groundwater Remediation <Ot-lMI 

: ’ .23 P302D : Y.MQQ123 WI00363 
+--3 E--+------------------------------------------------------------------(s)-- 
: : 
: It46 : 
:Yxtoo146: 
+--3 c--+ 
t : 
: I151 : 
:YmQlsl: 
+--J I--+ 

: : 
:hLLSTOPf 
IxMQQQQl: 
+--3 E--+ 
: 
: << RUNG 8 >> 
: 
: 1123 1146 1151 ALLSTOP RESET P302D 
:YNQ123 XMoO146 XMoOlS1 %MOOQUt XMoOOO2 XMOO363 
+--J/E -----J/E -----]/r-----]/[-----3 E-------------------------------------(R)-- 

: 
+E END OF BLOCK LOGIC 3 
: 
,!@=--- 

Program: PC9506 . C : \ LM90\ PC9SO6 Block: P-302 



.)7-29-96 23: p9 GE FANUC SERIES 90-70 Cv6.011 
Marine Ctvps Base, Camp Lejeune 

Soil and Groundwater Remediation CCbHW 
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+c START OF LD HAXX P-304 3 
y- 
: WRIh8LE DECL#hRATIONS Ii 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--a------ -------- -------------------------------- 

NO VARICIBLE TCII3rLE ENTRIES 

IDENTIFIER TA8LE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
-------e-s --------------- --------e----------------------- 

NU IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
I LSL304 LAL304 
:x100133 %M00059 
+--]/c---------------------------------------------------------------------~ >-- 

:p. 
:’ RUNG 4 >> 
: 
: LAL304 I302 
: XMOOOS9 %MOO 108 
+---J C---------------------------------------------------------------------( )-- 

: 
: << RUNG 5 >> 
1 
: P304I P304D P304C 
: XMOO369 YJcK)O370 %G!ooc, 12 
+-s-J [-----7/E-------------------------------------------------------------( 1-M 

: 
: << RUNG 6 3> 
: 
: P304X 1150 P304 I 
I XMO0364 %MOO 150 %M00369 
+--I E -----3/f-------------------------------------------------------------~ )-- 

+crgr am: PC9506 . c: \LW3O\PC9506 81 ac k : P-304 



7-29-96 23: 09 GE FANUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

SoiI and Groundwater Remecfiat icm <OHM) 

72 

I << RWG 7 >> 
: f-@-. 
:’ 23 P304D 
:%MUUl23 XM00370 
+--J E--+------------------------------------------------------------------~S)-- 

: : 

f It46 : 
: Y2loo146: 
+--3 E--+ 
: : 
: I151 : 
: xMv1o0151: 
+--I f--+ 
: : 
:ALtSToP r 
fuwuou1: 
t--3 E--+ 
r 
: << RUNG 8 >> 
i 

: I123 Ii46 1151 ALLSTOP RESET P304D 
fXMOUl23 %M00146 XMUUi51 %?‘I00001 %MU(.1002 xMoo370 
t--J/C -----J/i-----J/C-----]/C-----J E ---------------I------------------------ 

I 

tt END OF BLOCK LOGIC 3 

‘rogram: pCsSV6 . C : \ LM90\ PC9506 81 uc k : P-304 



.17-29-96 23:.09 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Le.jeune 

Soil and Groundwater Remediation Cottp1) 
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+t START 0F L,D f3L,OCK K-200 3 
p@- 
: VARIABLE DECLARATXWS 3 

VARIABLE DECLARATION TfiBLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------.xe -------- --------------------__I____ ----- 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDfWTIFIER TYPE IDENTIFIER DESCRIPTION 
----e--w-- --------w------ -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

4-c START OF BLOCK LOGIC 3 
: 
: << Ruffi 3 >> 
: 
: K2001 KZOOD K2OOC 
:%MOO439 %M00440 mooO2c) 
+--I f-----J/E ------------------------------------------------------------- I >-- 

!P- 
: RUN6 4 >> 

i 

: K2OOX K200 I 
: %MOO434 %M00433 
+--3 E -----------------_--____I______________I----------------------------- ( I-- 
: 

Program: pc9sO6 c : 1 LM90\ PC9506 Block: K-200 



1-29-96 23: 09 GE FANUC SERIES 90-70 Cv6.01) 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (Oi-Wt) 
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I-c START OF LD BLOCK fX!-IO6 I 
1 c”“” 
I VARIABCE DECLARATIONS 3 

VAR.IASLE DECLARATION TABLE 

REFERENCE NICKNWE REFERENCE DESCRIPTION 
--------- -------- --------------------I___________ 

XL00002 THD FLOW THRESHHULD 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
-------m-m -----c-3c------ -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+C START OF BLOCK LOGIC 3 
: 
I << RUNG 3 >> 
: 
: +-w--e-+ +---em-+ 

e---------e INT-+ .w------em--n.----------------------+ ADD-+- 

: : TO- : : DINT: 
I : DINT: : : 
:~lJ+lo6 : : FI106-D FIlOfi-D : : FQl Ob-D 
: 3001-+IN Q+-%m30O31 %R00031-+I1 Q+-%R00025 
: +--.-em+ I 0 

I : : 
: FQlCG-D : : 
: XROOO’ZS-+ I2 I 
: +-----+ 

: 
+c 
: 

END W RLCHZK LOGIC 

Program: PC9506 . 

7 

c : \ Ltl9O\PC9506 I3lCKk: FQ-106 



,7-29-96 23 : 09 GE FCINJJC SERIES 90-70 (~6.01) Page 77 
Marine Corps Base, Camp LeJeune 

Soil and Groundwater Remediat icm (OHM) 

+c START OF LD BLOCK FI-107 3 
; y-- 

: ‘. VARIABLE DECLARCST?ONS 3 

VARIABLE DECLARATIQN TABLE 

REFERENCE MI CKNAME REFERENCE DES4321 PT I ON 
-w-m----- -------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TC)BLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- . ..m------------- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

tc START OF BLOCK LOGIC 3 
: 
t << RUNG 3 >> 
: 
: +-m-w--+ 
t----------+ LT- +- 

: t INT : 
: p\ : I FAL 107 
i i .07 : : XM00029 
1>&+f0M3-+11 Q+-----------------------------------------------------------( )-- 

: : : 
:F107-L : : 
:xRm130-+12 : 
I +-a---+ 

i 

4-f END OF BLOCK LOGIC 3 
: 

?rogram: PC9506 C: \LMCW\PC9506 Block: FE-107 



7-29-96 23: 09 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Soil and. Groundwater Remediation COHM) 
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+c START OF CD BLOCK FQ-107 3 
: -y-y 
: WRIISBLE DECLARATIONS 3 

VfiRICIBLE DECCARf9TIQN TABLE 

REFERENCE NI CKWAME REFERENCE DESCRIPTION 
-m--m---- -------- -------------w--w--------------- 

%LcKm0 1 THD FLU4 THRESMHQLD 

IDENTIFIER T A EC ,L E 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESWIPTION 
-..m-------- ---,----------- -------------------------------- 

NO IDENTIFIER TRBLE ENTRIES 

+c STCSRT OF BLOCK LOGIC 3 
: 
I << RUNG 3 >> 
: 
: +-----+ +-------+ 

t--------+ INT-+ --Mm-a-.--------MM---e-----------d- + ADD-t- 
: : TO- : : DINT: 
: : DINT: : : 
:Ffil07 : : FIl07-D FIl07-D : I F-61107-D 
f s ‘X@3-+IN Q+-XR00033 %R00033-+ I 1 Q+-%RO0027 
: +-..-.--+ : : 
: : : 
I FQl07-D : : 
: %R00027-+I2 : 
: +-..-----+ 

: 
+C END OF BLOCK LOSIC 3 
: 

Program: PCSS06 . 0: \LMZO\PC9iSOfj Block: Ccl-I07 



T-29-96 23: 09 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

Page 79 

Soil and Groundwater Remediatim <OHM> 

*C START OF LD BLOCK FIG-110 3 
: ,P-- 
:’ VCIRI ABLE DECLARAT I ONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
------m-m -----m-e --------------------_________I__ 

NO VARIABLE TABLE EN-FRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
e---w----- ------.,.-------- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+C START C3F BLOCK LOGIC 1 

i << RUNG 3 >> 
i 

: +-----+ 

+---.a.-----+ GT- +- 

: f INT : 
: : : 
’ J--l1Q I : 

FAHl l’0 
I %M000’3(:, 
:)mhlQQc)fi-+Ii ~-----------------------------------------------------------( )-- 

I : : 
:FllO-kt : : 
: XRQ0114-+I2 t 
: +-----+ 

: 
: << RUNG 4 >> 
I 
: +-----+ 
+--------+ LT- +- 

: : INT : 
: : : PAL1 10 
IFITi10 : : %MW)O8’3 
:xAIcmo6-+Il Q+ -------------‘---------------------------------------------( )-- 

: : : 
:FliO-L : : 
: %R00103-+I2 : 
: +-----+ 

: 

Program: PC9506 . C: \ LM90\ PC9506 



.,f-29-96 23: 09 GE FANUC SERIES 90-70 <v6.01> 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remecfiatiorr <OHM> 

: << f?wm 5 >> 

py)*s - 

:i.A00101 +-we---+ 
i---J c--+ -----------------+ pij)-+- 
: : : IS& : 
:PlIoBs : : : 
:x100r02: FIlC)_S : : FCVllO 
+--I c--+ w?QQ2Q2-+SP cv+-%cMooo2 . 
: t : 
: FIT110 : : 
: %AIcKmi-+W I 
: I : 
: -IM*N : 
: : : 
: -+UP : 
: : : 
: -+W : 
: : : 
: +-----+ 

: FCllO 
: XRfO440 
: 
+E END OF BLOCK LOGIC 3 
: 

Program3 PC9506 C : \ LM9cX PC9506 

Page 80 

Bl uck: FIG-1 10 



7-29-96 23: 09 GE FANUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

SoiI and Groundwater Remediation COHW 
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+f START OF LD BLOCK FIG-220 1 

‘JARI ABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
-------me -------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE . 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCR1PTIC.W 
mu.--------- ----.c.---------- --------------------___________I 

MO IDENTIFIER TCIBtE ENTRIES 

+I: START CIF BLOCK LCIGIC 1 
: 
: << RUNG 3 >> 
: 

: +-----+ 
+.s--------+ fZJ’f-- +- 

: : INT : 
: : : FAH220 
:cm220 : 8 %M00038 
:; Ow2-eIt & -----------------------------------------------------------( )-- 

: : : 
tF220-H : (” 
:Xf?OOl23--+I2 : 
: +a----+ 

‘: 
: << RUNG 4 >> 
: 
: +--a---+ 
+-s.-.wv--w.s-+ LT +- 
: : INi: : 
: t : FAL220 
:FIT220 : : XMQQQ39 
;%fq1fjo~2-+Ii 61+-----------------------------------------------------------( )-- 

: t : 

:F22O-L : : 
: XRmi lo-+I2 : 
t +-----+ 

: 

Program PC9506 c: \ LM9m PC9506 Block: FIG-220 



‘-29-96 23: 09 SE FCINUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp Lejeune 

. Soil and Groundwater Remediation (OWt) 

:%, AtO5 +-M-w...+ 

+-I I--+----------------+ pfD-+- 

: r : ISA : 

IP22OfJS : : : 
:x~Q43rofi: F220-S : : FCV220 
t--l c--4 XRoO207-+SP CV+-XAQOOO3 
: : : 
: FIT220 : : 
: x01 cm 2-4Pv : 
: I : 
: -A# : 
: : : 
: -4w : 

: : : 

: -+DN: : 

: : : 

: 4---w--+ 

: FC220 
: %ROO520 
: 
+C END OF BLQCK LMiIC 3 
: 

Program PC9506 c: : \ Lfl9Q\ PC9506 

Page 82 

Block: F I C:-220 



:>7-29 -96 23:09 

- . 

GE FANUC SERIES 90-70 (~6.011 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remectiation <OHM) 
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+I: START OF CD BLOCK FQ-240 3 

2- 
WRIABLE DECLAKATIQNS 3 

VARIABLE DECLARAT,ION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
---w--w-- -------m --------------------__________I_ 

%Luuuul THD FLOl) THRESl-#WLD 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ------e-----w-- --------------------_____I______ 

NO IDENTIFIER TABLE ENTRIES 

+c START OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
: +--W-S-+ +-----+ 
+-----me-+ INT_+---------------------------------+ ADD +- 

: : TO- : : DINT: 
: : DINT: : : 

F240 : 
: FIW-D FI240-D : : F&3240-D 

000’3-+-IN Q4-XR00035 %Ro003S-+ I 1 Q+-%R00029 
: +-w----+ : : 
: : : 
: FQ240-D : : 
: w?ooo29-+ 12 : 
: +-----+ 

t 
+E END OF BLOCK LOGIC 
: 

Program: PC9506 , C: \ LMSO\PCSSOEj Block: FQ-240 



7-29-96 23: 09 GE FAWC SERIES 90-70 (v6.01> 
Marine Corps Ease, Camp LeJeune 

Saif and Grclundwater- Remedistian (DHW) 
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+t: START C3F LD BLOCK LIC-110 3 
: /- 
: VCSRlt4kEkE DECLARATIt3W 3 

VARIABLE D E C t A.43 A T I Q N TCSRLE 

REFERENCE NI CKNCtME REFERENCE DESCRIPTION 
---v----s -----v-w --------------------___l__l_____ 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ----I---------- -------------------------------- 

NO IDENTIFIER TABLE ENTRIES 

+c START OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
:L!3if+f 10 LAHHllO 
:%IOQQW %M00072 
+--~~c------------------+--------------------------------------------------( )-- 

;/ec--, 
: 

+...-----+ : 
t- .-...---+ GE- +- I 
: : INT : : 
: : : : 
:LITllO : : : 
:%#$10007-+Il Q+--------4 

: : I 

ILllO-HH .: I 
:XRWt28-+I2 : 
: +-----+ 

8 
: << RUNG 4 >> 
: 
I-LSHi 10 LAHllO 
I XIcmo91 %MQQQ73 
t--~/f------------------c-----------------------------------------------------( )-- 

: : 
: +-----+ : 
t-------w-e-+ GT- +- : 
: : INT : : 
: : I : 
:LITllO : : : 
:~fi1~~~7--411 Q+--------4 

: : : 
:LllO-H : 1 
:*P(>i 13-412 : 
I 4--...--+ 

C : \ LM90\ PC9506 Black: LIC-110 



I-29-96 23:09 GE FhNUC SERIES ‘30-70 (~6.01 ZI 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediatian (OHM> 
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I IkQ 
f %I00094 

LfJLI 10 
XM00074 

+--3rc----------------- + --------------‘--‘--‘------------------( )-- 

i I 
: +-w-B--+ : 
+-e.-------+ LT- +- : 

!  : INT : : 
I : : : 
fLITtf0~ : : : 
IxA10007-+11 Q+--------+ 
: : : 
rLllo_L : : 
I Y.R00102-+.I2 : 
I +-.m....-.+ 

: 
I << RUNG 6 >> 
i 
1PllOAS 
I Y.IoolQf~ +....----+ 
(--w-j c--+----------------+ PID-+- 

I : : ISA : 
iPllOBS : : : 
~Y.I00~02E trto-s : I FllO-S 
r---l (--+ %RO02tXb-+SP IX’+-XRQO202 

; ,F=- : f 
LIT110 ’ : 

i %AI0007-JPV : 
I I : I 
t -+MAN I 
I I I : 
, 1 -&Jr I 
b : : 
/ I -+DN : 

: : 
: +--w---+ 

LCllO 
I , xRm400 

Block: LIC-110 
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+c 
:f@=- 

START OF LD BLOCK LIC-121 3 

:\ VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NI&KNAME REFERENCE DESCRIPTIQM 
-----a..-,..-_ -----...-- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---mn.------ -----an.--------- -------------------------------- 

No IDENTIFIER TABLE ENTRIES 

4-f START CtF BLOCK LOGIC 3 
: 
: << RYJNG 3 >> 
: 
: +--w---+ 
t-------.-v+ GT- +- 

: : INT : 
if-@-. : : LAX121 
:t 121 I : %MQQQ82 
;knf~0i5-+.12 ~+-----------------------------------------------------------( )-- 

: : : 

:L222Jt t : 
I Ymi 18-+I2 : 
I +-----+ 

t 
: << RUN8 4 >> 
: 
: +----.--+ 
+-----m..--+ LT- +- 

: : Itw : 
: : : &AL221 
ILIT : : XMQQQS3 
;%AIQ(-)1=$..+12 Bc-----------------------------------------------------------( )-- 

: : : 
:L22t-L : : 
:XRQQlQ7-+I2 : 
: +-----+ 

f 
+i END OF BLOCK LOGIC 3 
: 

;5rogr am:, pC95Q6 . C : \ LMFtQ\ F’C95Q6 Block: LIC-122 



7-29-96 23: 09 GE FCSNUC SERIES 90-70 <v6.01> 
Marine Corps Base, Camp Lejeune 

Soil and Groundwater Remediation (OHM) 
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+c START OF LD BLOCK LIC-131 3 
:p”” 

: > VARIABLE DECLARATIONS 3 

VARIABLE DECLARfiTION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- -------- -------------------------------- 

NO VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDfWTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- ---...----------I --------------------______I_____ 

NO IDENTXFIER TABLE ENTRIES 

+t START OF BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
: +-v--m+ 
+------m.e---+ GT- +- 

: : IN : 

b- :. : LA!-+131 
* 131 : 
I &.~0027-+I 1 Cl: 

Y~00084 
-----------------------------------------------------------( )-- 

: : : 
:Llt3I-H : : 
: m?cmll5-+12 : 
: +--...m-+ 

i 

+E END OF BLOCK LOGIC 3 

c : \ tM90\ PC9506 Block: LIC-i31 



~7-29-96 23: 09 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Base, Camp tejeune 

Soi1 and 6roundwater Remectiaticm EWiW 

Page 8s 

it START OF LD BLOCK L IC~i45 3 
:p--. 
I VARIABLE DECUhRAT I ONS 3 

VARIABLE DECLA.RATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- ------a- --------------------__I_________ 

NO VARIABLE TAE3LE ENTRIES 

IDENTIFIER TABt..E 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
------I--- --------------- -------------------------------- 

NO IDENTIFIER TABLE EMTRJES 

+C START OF EfLOCK LOGIC 3 
: 
: << RlliW 3 >>. 
: 
: +--mm--+ 
+-.m.w--.w-.w+ GT- +- 

: : INT : 

b-- : : LAH145 
I : * 145 : : 
:3.tAw3-+11 61+ 

XM00085 
-‘------“-------‘--‘-----------------------------------------( )-- 

: : : 
:Ll4s-H : : 
:Y!00116-+I2 : 
: +--..ma-+ 

i 

: << RUNS 4 >> 
: 
: +-----+ 
+---w.--.w-+ LT- +- 

: : IN-F t 
: : : LAL 145 
:LIT145 : : WKKxX36 
;XAItj0;19-+11 Q+--------c '-'-----------------------------------------------( )-- 

f I : : 

: : : : LCMl45 
:L14s-L I : I %M00027 
:XR00105-+I2 ! +--------------------------------------------------(R)-- 

: +-----+ 

t 

Program PC9506 . C: \LM9O\PC’3506 Block: LIC-145 
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: << RUNG 5 >> 
: +-y 
; : +-m....m--+ 
+--------+ j-JT_ +- 

: : IN-r : 
I : : LCM145 

ILIT : : XfW0027 
;~AIoc~19-+.11 61+----------------------------------- ------------------------(s)-- 

: : 1 ’ 
:t145J4 : : 
: %RO0131-+I2 I 
: +-....---+ 

: 
+E END !3F BLQCK LOGIC 3 
: 

Program: PC.%506 . Block: LIC-145 



,7y29-96 23: 09 SE FANUC SERIES 90-70 (~6.01) Page 90 
Marine Corps Sase, Camp LeJeune 

Soil and Grmmdwater Remediation <QtW> 

+t START OF LD BLOCK LIC-220 1 
:/ 
i ,- VARIABLE DECLcuI#kTIOb& 3 

VARI6SLE DECLARATION TABLE 

REFERENCE NICKl4fWE REFERENCE DESCRI PTf ON 
--I------ -------- -------------------------------- 

NO VfWIAEkE TABLE EN-FRIES 

IDENTIFIER TABLE 

IBEIUTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---------- --------------- ---------------------~---~~~~~~~ 

NU IDENTIFIER TABtE EWFRI-ES 

+C STCIRT UF BLOCK LOGIC 1 
: 
: << RUNG 3 >> 
: 
: +-----+ 
+-w-m..----+ GT- +- 

: : INT : 
: : : LAHH220 
: y--%?o : : %fl00093 
: ;. -Jo11-+11 Qc-----------------------------------------------------------( )-- 

: I : 
:t220Jk# : : 
:Y*ool26-+12 : 
: +---a--+ 

: 
: << RUNG 4 >> 
: 
: +-----+ 
+.m-------+ GT- +- 

I : INT : 
: : : LAH220 
:LIT220 : : %twOO94 
~~~~o.(jll-+Il Q+--------+--------------------------------------------------( )-- 

: : : : 
rt220-H : : : 
:r.R00124-+I2 : : 
: +-v----+ : 
: LsH220 : 
:XIooOS5 : 
+--1/c------------------+ 

: 

Program: PC9506 C: \LMSO\PC95C% BIack: LIC-220 
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+- -.m..m---+ LT- +- 

: : IMT tL 
: : : LAL220 
:LIT22Q 1 : XMOQQ95 
:%AI~l l-411 Qc-------- +--------------------------------------------------( )-- 

: : : I 
:L22O-L : : : 
:Y’QUlil-+I2 : : 
: +-----.+ : 
:LsL22Q : 
:y.1ooo84 : 
+--3/c------------------+ 

: 
: << RUNG 6 >> 
I 
:P22QAS 
:%10010!5 +-....v---+ 
+--3 c-- +-------------.-w-w-+ PID-+- 

: : : ISA : 
:l322oBS : : : 
:‘/.100106: L220-S : : F22Q S 
+--3 c--+ XHQQ205-+Sf’ OV+-%ROQ!i-07 
: : f 
I LIT220 : : 
: .-- %A1001 1-+PV : 
: : : 
: -4MAN : 
: : : 
: -+UP : 
: f  I 
* , -+DN I 
I : : 
: +-----+ 

I LC220 
: XRQQ480 
I 
+C END OF BLOCK LOGIC 3 
I 

C: \ LM9Q\ F'C9SQ6 ISlock: LIC-220 
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+c START OF LD BLOCK LIC-240 I 
: ,y- 
, , VARIABLE DECLARATIONS 3 

VhRIABCE DECLARATION ‘TASLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
--------- -------- --------------------___I________ 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TAELE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
---..m------ --------------- -------------------I------------ 

No IDENTIFIER TABLE ENTRIES 

+c START C?F BLOCK LQGIC 3 
i 
: << RUNG 3 >> 
: 
: +------+ 
+--------+ GT- +- 
: : INT ! 

p-24o i 
: LAHH240 

I x,..cm*-:I * 
: XMO98 

G!+ -----------------------------------------------------------( )-- 

: : t 
:L240_tiH : : 
: %R00127-+I2 : 
: +-----+ 

i 

: << RUNG 4 >> 
I 
: +-----+ 
+----.w----+ (zT_ +a.. 

1 I INT : 
: : : LAH240 
tLIT240 : : Xrn00’3’3 
:%AIO@-J@-+~~ ~-----------------------------------------------------------( )-.m 

: : : 

:t240-l-+ : : 
:%R00125-+I2 : 
: +-----+ 

,- 

Program: PCS!506 c: \Lrl9o\PC?3506 Block: L IC-240 
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I << F?uNG 5 >> 
:p”1 
I +-----+ 
+------...--+ LT- +- 
: : IN-r : 
: t : LAL240 
ILIJ-240 : ’ 
;%AIfJQ~-+Il ok------------------------------- 

xmo34 
---------------------~-.m~~-~~ ( II-- 

I : : 
:L240-L : : 
iYJamli2-+12 : 
: +-----+ 

i 

f << RUNG 6 >> 
I 
: +-m--m-+ 
j--.-------+ LT- +- 

: : IN-F : 
: : : LALL240 
ltIT240 : : %M00035 
:X&.1QQQ8-+11 Q+-----------------------------------------------------------( )-- 
I : : 
!L240-LL : 

8 
I 

I y.R00100-+12 : 
: +-----+ 

t 

p- END OF BLOCK LOGIC 3 

\ 

0: \ LM90\ PC9506 Block: LIC-240 
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r-t START OF LD BLOCK L.IC-211 3 
: -y--Y 
i \ VARIABLE DECLARRTICtfW 3 

VARIClBLE DECLARGTION TABLE 

REFERENCE 
--------- 

NIClWAME REFERENCE DESCRI PT I OM 
.e.------- --------------------__I____ ---mm 

Na VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDE3#TIFIER DESCRIPTION 
-------m-m --------------- -------------------------------- 

Ml IDENTIFIER TABLE ENTRIES 

*c START OF BLOCK LMiIC 3 
: 
/ << RUNG 3 >> 
/ , 
I / +----...+ 
---..m--..e-mm-+ GT- +- 

r : INT : 

b-Y : : LAH211 

i k. *oG4-f I 1 Q: 
XM0009 1 

-------.a.-----..-- -------___I_---____-_______________I____---- t )-- 
: : 

;L2llJ-t : :: 
XR00120-+I2 : 

/ +----v-+ 

+---m-+ 

----- ---- + LT- +- 

: IWT : 
: : L&2 11 

LIT211 : : %MUUU92 
x~Iool4-+Il Q+-------------------.---- ---------------a..---------...--.~~~~ ------ ( ) -- 

: : 
i-211-L : : 
Ymm109-+12 : 

+------+ 

-t END 0F BLOCK L5GIC 3 

)rogram: PC9506 C: \tM90\PC9506 ElCKk: LIC-211 
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+c START OF LD BLt3CK LIC-205 I 
t,, 
$ :- VARIABLE DECLARATIONS 3 

VARIABLE DECLARATION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTICNt 
--..m------ -------- -------------------------------- 

No VARIABLE TABLE ENTRIES 

IDENTIFIER TABLE 

IDENTIFIER IDENTIFIER TYPE IDENTIFIER DESCRIPTION 
--w-M----- --------------- --------------------_____I______ 

NO IDENTIFIER TABLE ENTRIES 

+E ST#tT IX- BLOCK LOGIC 3 
: 
: << RUNG 3 >> 
: 
: tat205 LAH205 
:‘Y.100113 XtW0032 
+--3/E---------------------------------------------------------------------{ )-- 

: 
I.~RuNG 4 >> 
: 
:LSL205 LALZOS 
:%I00112 %MO003 1 
+--l/[---------------------------------------------------------------------~ )-- 
i 

+E END W BLCMX LOGIC: 3 
: 

3-ogram PC9506 c: \ LM90\ PC9506 Bl Csck: LIC-205 



7-29-96 23:09 GE FANUC SERIES 90-70 (~6.01) 
Marine Corps Sase, Camp Le.jeune 

Soil and Groundwater Remediatfcm (0tiH> 

Page 96 

Tw FOLLOWING =ocKS &RE w-t- PR~Mlt'?ED: 
,.f+- P-212 

Program: PC3506 c : 1 LM90\ PC9506 
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- no u5e * explicit use + implicit use # explicit and implicit use 

’ ‘,--+- ----- .----------- z==-“---- m--1- ------- _--_--- - ------ ~~~zz~~===~--==~==~~= 
\ 

:a=,,,,-,= d--w-- INPUT <%I3 GLO8AL USAGE 
==--L-===------_-_-------------------- -------------------L-I-uII- --------IIL1III--L-- -se.------------=a 

7EF. 464 ,I S6 :48 :40 :32 :24 : 16 :8 I1 
)fjDfQrSS +------- +-------- +------- +-------- +-------- +-------- +------- +-------+ 

There were no references used in the range: Y.100001 - %I00064 
!I00128 *----+--- --*+*+--Y *----*--SC* **)M*---i ---YY-**- **-*a---- ---w---- --m-w--- 

!I00192 *- ---***** 

- - - - - - - - - - - - - - - - - - - - - - - - I - -  - - - - - - u - m - - -  - - - - - - - m . - - -  
- - - - - - - s - - - - -  - - - - - - - - I - - - - - - - - - - - - -~ -~-~~~~- -  - - - - - - - - - - - - - - - -  

‘-x--s===== WTjqJT ( 3 / . Q )  aof&!q- CfS&E 

- ~ - - - - - - - - - - , = = = - - - - ~ = - - - - - - - - - - - - - - - - - - I - - - - - - - - - - -  - - I_  

tEF. :64 1% :48 :40 :32 :24 : 16 :8 11 
mm&S +---e--w- +--m-w--- +--.m--.m- +---.m-.w- +-m.---w.- +s.---m--w +------- +--.-we-...-+ 

!Qax%4 **+---- -----**a- -+****** ----*+*+ *Y++*+** 

1-----=-====--======-=-,-------------===----------,,----------------------- 
-----------I-------______l_l__ 

---- 
-...m--=3--= INTERNAL (3243 GLOBAL USAGE 
VP=-=-- --==-,-I-====-‘==~~==---~=‘I=====~,~===--=,====--===== 

?EF . :64 :s6 :48 :40 :32 :24 : 16 :8 :1 
+Dwss +-----&..&. +------- +------- +--*----- +------- +------- +-------- +------+ 

WDUU64 ---*-*-* -*-*--y-* -*-*-*** *****#** *+-***-- -------- -------- -------+* 

!M00128 -6---*** -------- --****** ***w**** -******‘It --***SC*- **-*--** *------- 
!MOQ 192 -e-----m -------- -------- -------- -------- ***---** -------- -------*a 
;Mw:z ;rzlz;;;;,- ----mm--.+- ~a....------ m----w-... -a-++f.*--- m..---+y*-- --sc)c----* *-----a--- 

k 
---..--*---- --.“.......--- ------mm -------- --1-e--- -a------ -------- 

!b.. 584 *c+----** *----*** ----***c- ---***-- --***--- -***---- ***-----* **---.“,** 
<MO448 y**....w.---* **---m+.y *...---.#.-a. ----*w--m -em--**-- m..-*--w--w --+-----mm -s*---v-y 

(MOOS12 ** ----***- ---***-- --***--- -*y*---- 

-==51===4========================~~=====~=~===~~====~====~====~==~~~=~=========,~ 

-------- ---------- REGISTER (XRI GLOBAL USAGE 
*--------------------------------------------------------------------------- 
--------------------------------C----------------------------~----------III- 

?EF . :5Q :40 :30 :20 I10 :1 
)Df)fqfzSS +--------- +--------- +--------- +--------- +----.“.---+ 
!RoQ#O m-w------- ------y-*-* -*-*-*---- ---------- ---------- 
;m1fJo *--------- ---------- ---------- ---------- ____--__-- 

!ROOlSO --M----e-- ---------* ********** Y-*-****** YY-*--Y--Y** 
:RO(J~(-#-J .)+-----.m--- --------I- ----m--v-- --e--w---- ---------- 

!RoQ2sQ --w-----e- ---------- ---------- -a----**-* *--*-*--*- 

<R(-J(33t-J-J *----------- ---w-----s ---------- ---------- ---------- 
!R00350 -em------- ---------- ---------- ---------- --*--*-.-** 
gqo(-J4oc, *------~-- ----T---m- ---------- ---------- _--------- 
!RQ0450 ---------- *--------- ---------- ---------- ----m----w 
!R00500 --w--w---- ---------- *--------- ---------- ---------- 
‘.ROOSsiO ---------- ---------- ---------- y--------- -----w---m 
<m(-J(j(-J(-J *--------- ---------- ---------- ---------- *--------- 

C: \ Lfl90\ PC9506 Global Use Tables 
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==,-==yp------------=----p-==------~========--- w--w ---“-P========x--===~===----- 
----.-== --w-m 

7=-Y 
ANALOG INPUT (%A1 ) ’ GLOBAL USAGE 

& 
---------..m-----------s--m--- ____-II__-------------------- --------------------I____________ ------------------------l------=====P=== 

t50 
q&E~~ + --------- 

:40 :30 :x, :10 :1 
+-------.--- +--------... +---------- +----------+ 

ZAI 00!50 *- *SC**-***** ********** 

---~P--------===---========~~======~====================~~=~=======~===== 

------- --------- ANALOG OUTPUT <%A@> GLOBAL USAGE 
‘-‘--“---‘-“-----------‘------- --___________ ___ ,,---------,-----?====--‘==-==--=========================~========= 

IEF . :50 :4cl :3u Ix, :10 :1 
qDmESS +--------- +--v-.----- +--------am-- +a-----m-.-m +-.me.----.-+ 

%AGK@50 Y-*** 

===,-===‘~I=====~=-~===~~=~=---- ------_ =,,=======-,-==========Il==- I_-- 

=x-I-m= SYSTEM REFERENCE (231 GLOBAL USA= 
--a- B------------m- -----------_I-------___I___________ ------------------------.-mm------ --w- -----L--------------------__I______---~---- 

?EF. :64 :56 :48 :40 :32 :2 4 : I6 :8 t1 
qjJ=ss +-------- +-------- +------- +------- +------- +------- +------- +------+ 

There were no references used in the range: XSCK~OOI - %SOOO64 
zsm 128 * -------- m----w-- -------- -------- e----w-- -------- --e--m-- 

=rcqr am: FW9506 C : \ LM90\ PC9506 Global Use Tab1 es 
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GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning notices are used in this publication to emphasize that 
hazardous voltages, currents, temperatures, or other conditions that 
could cause personal injury exist in this equipment or may be 
associated with its use. 

In situations where inattention could cause either personal injury or 
damage to equipment, a Warning notice is used. 

1 Caution 1 

Caution notices are used where equipment might be damaged if care is 
not taken. 

Note 

Notes merely call attention to information that is especially significant to 
understanding and operating the equipment. 

This document is based on information available at the time of its publication. While 
efforts have been made to be accurate, the information contained herein does not 
purport to cover all details or variations in hardware or software, nor to provide for 
every possible contingency in connection with installation, operation, or maintenance. 
Features may be described herein which are not present in all hardware and software 
systems. GE Fanuc Automation assumes no obligation of notice to holders of this 
document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or 
statutory with respect to, and assumes no responsibility for the accuracy, completeness, 
sufficiency, or usefulness of the information contained herein. No warranties of 
merchantability or fitness for purpose shall apply. 

The following are trademarks of GE Fanuc Automation North America, Inc. 

Alarm Master CIMSTAR Helpmate PROMACRO Series Six 
CIMPLICITY GEnet Lo&master Series One Series 90 
CIMPLICITY 90-ADS Genius Modelmaster Series Three VuMaster 
CIMPLICITY PowerTRK Genius PowerTRAC ProLoop Series Five Workmaster 

_- 

‘Topyright 1989-1995 GE Fanuc Automation North America, Inc. 
All Rights Reserved 



Preface 

This manual describes the system operation, fault handling, and Logicmaster 90-70 
programming instructions for the Series 90 Iv -70 programmable controller. The Series 
90-70 PLC is a member of the Series 90 W family of programmable logic controllers from 
GE Fanuc Automation. 

Revisions fo This Manual 

The Release 6 CPU and Logicmaster software offer major new capabilities and 
functionality which we have documented in this manual and the Logicmaster” 90-70 
Programming Soffwnre User’s Manual (GFK-0263F). Changes made to this manual reflect 
the features of Release 6 (June 1995) Series 90-70 PLC. Additionally, corrections have 
been made where necessary. The following list describes the major revisions of this 
manual, as compared to the previous version (GFK-0265F): 

l The Release 6 CPU has the new capability to run multipIe programs (up to 16 user 
programs, one of which can be an RLD or SFC program, the rest being standalone C 
programs). Most of the technical information on this feature is presented in chapter 
2 of this manual. To make the information concerning this new ability easier to 
understand, we completely reorganized chapter 2 and added many new tables and 
sections. For a complete understanding of all the options you now have available, 
we suggest that you read all of chapter 2. 

l The previous versions included the ability to incorporate C blocks into an RLD 
program. This version is capable of handling multiple standalone C programs as 
well as blocks. For more information, refer to chapter 2. 

l There is a new PLC Sweep Mode, called Microcycle Sweep Mode, which has certain 
advantages when dealing with multiple programs. Refer to page 2-49 and following 
in this manual for detailed technical information on this new mode, and refer to the 
Logicmaster” 90-70 Programming Software User’s Manual (GFK0263F) for information 
on configuring the CPU to use Microcycle Sweep and for information on active 
sweep adjustment into Microcycle Sweep. 

l There are four new Schedule Modes designed to give you control over multiple 
programs. For information on what these modes are and the advantages of each, 
refer to page 2-52 and following. Refer to chapter 2 of this manual for technical 
information on these modes, but refer to chapter 3, section 9, “Multiple Programs: 
Program Declarations,” in the Logicmaster” 90-70 Programming Software User’5 
Manual (GFK-0263F) for instructions on how to assign and control them within 
Logicmaster. 

,- 

l Interrupt handling is different when running multiple programs. Refer to page 2-65 
and following for information on interrupt handling with user programs. 

l Throughout this manual we have added text where appropriate denoting special 
concerns when using Microcycle Sweep Mode, when running multiple programs, or 
when using certain Schedule Modes. 

GFK0265G 
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l There is a new FIP device for the Series 90-70 PLC. Refer to page 2-82 for 
information about PLC I/O and the FIP device. Also, refer to appendix A, page A-16, 
for information about the sweep impact of FIP I/O and FIP Bus Controllers (FBC) on 
the Series 90-70 PLC. 

l There are several new faults, most of which are related to accommodating multiple 
programs or the new schedule modes. Refer to chapter 3 for information on these 
new faults. 

a As part of the reorganization of material in this manual, all fault information, 
including fault references, are now in chapter 3. 

l There are several service requests which have new capabilities, as well as a new 
service request (#32), as listed below. 

3 SVCREQ #15 (which has a new extended format), page 4-213 and following 

o SVCREQ #17, page 4-218 and following 

o SVCREQ #20 (which also has a new extended format), page 4-222 and following 

q SVCREQ #22, page 4-228 and following 

o SVCREQ #25, now called, “Disable/Enable EXE Block and Standalone C 
Program Checksums,” page 4-231 and following 

c SVCREQ #26, page 4-232 and following 

o SVCREQ #32 (new), page 4-235 and following 

l Numerous entries have been added to the index. 

Series 90-70 Programmable Controller Reference Manual - May 1995 GFK-0265G 

- 

- 



Preface 

Content of This Manual 

Revision G of this manual contains the following chapters and appendixes. 

Chapter 1. Introduction: provides an overview of the Series 90-70 PLC system and the 
Series 90-70 instruction set. 

Chapter 2. System Operation: describes certain system operations of the Series 90-70 
PLC system. This includes a discussion of the PLC system sweep sequences, the system 
power-up and power-down sequences, clocks and timers, security, z/O, and fault 
handling. It also includes general information for a basic understanding of 
programming ladder logic. 

Chapter 3. Fault Explanations and Correction: provides troubleshooting information 
for a Series 90-70 PLC system. It explains fault descriptions in the PLC fault table and 
fault categories in the ;;3 fault table. 

Chapter 4. Series 90-70 Instruction Set: describes programming instructions available 
for the Series 90-70 PLC. The information in this chapter is arranged as sections that 
correspond to the main program function groups. 

Appendix A. CPU Performance Data: lists the memory size in bytes and the execution 
?:me in microseconds for each programming instruction. Memory size is the number of 
i ;ytes required by the function in a ladder diagram application program. Appendix A 
;:!so contains timing information for other PC tasks which, when used in conjunction 
with the instruction timings, can be used to predict CPU sweep times. 

Appendix B. Interpreting Fault Tables: describes how to interpret the message 
structure format when reading the fault tables using Logicmaster 90-70 software. 

Appendix C. Instruction Mnemonics: lists mnemonics that can be typed to display 
programming instructions while searching or editing a program. 

Appendix D. Memory Allocation: provides a worksheet for determining the total 
number of bytes of user data used and how much is still available for the user program. 

Appendix E. Key Functions: lists the special keyboard assignments used for the 
Logicmaster 90 software. 

Appendix E Using Floating-Point Numbers: describes special considerations for using 
floating-point math operations. 

GFK0265G V 
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Related Publications 
-. 

Logicmaster’” 90-70 Programming Software User’s Manual (GFK-0263). 

Logicmas ter T” 90-70 lmportan t Product lnforma tion (GFK-0350) 

Series 90 Tu -70 Programmable Con troller installation Manual (GFK-0262). 

Series 90” Programmable Coprocessor Module and Support Software User’s Manual 
(GFK-0255). 

Series 90 N PCM Development Software (PCOP) User’s Manual (GFK-0487). 

C Programmer’s Toolkit for Series 90 tM -70 PLCs User’s Manual (GFK-0646). 

Series 90’” Sequential Function Chart Programming Language User’s Manual (GFK-0854). 

MegaBasic’” Programming Language Reference Manual (GFK-0256). 

CIMPLICITY” 90-ADS Alphanumeric Display System User‘s Manual (GFK-0499). 

CIMPLICITY’” 90-ADS Alphanumeric Display System Reference Manual (GFK-0641). 

Alphanumeric Display Coprocessor Module Data Sheet (GFK-0521). 

Series 90” -70 Genius I/O System User’s Manual (GEK-90486-1). 

Series 90 W -70 Genius I/O Analog and Discrete Blocks User’s Manual (GEK-90486-2). 

Workmaster@ II PLC Programming Unit Guide to Operation (GFK-0401). 

Series 90” -70 Genius Bus Controller User’s Manual (GFK-0398). 

Series 90-70 FIP Bus Controller User’s Manual (GFK-1038). 

Guidelines for the Selection of Third-Party VME Modules (GFK-0448). 

Series 90 w  Ethernet Communications User’s Manual (GFK-0868). 

Series 90” MAP 3.0 Communications User’s Manual (GFK-0869). 

T'i Series 90-70 Programmable ConfroJJer Reference Manual - May 1995 

-. 

.-- 
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We Welcome Your Comments and Suggestions 

At GE Fanuc Automation, we strive to produce quality technical documentation. After 
you have used this manual, please take a few moments to complete and return the 
Reader’s Comment Card located on the next page. 

David Bruton 
Sr. Technical Writer 

GFK0265G Prqface vii 
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READER’S COMMENTS GFZ-0050A 

We invite your comments and welcome suggestions to make this manual more useful. 

Publication No. Date of Publication Today’s Date 

GENERAL COMMENTS: 

Contents 

Organization 

Accuracy 

Clarity 

Completeness 

Examples/Illustrations 

Referencing/Indexing 

Readability 

Improve Acceptable Good Excellent 

0 0 0 a 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

DETAILED COMMENTS: (Correct, expand, etc. - Please be specific.) 

Page No. Comment 

Other suggestions for improving this document: 

As compared to other manufacturers of a similar product, how would you rate this document ? 

Superior 0 Comparable 0 Inferior 0 Don’t Know 0 

Commments: 

Are you interested in subscribing to a documentation update plan? Yes 0 No 0 

APPLICATION INFORMATION: 

Indicate the type of user/reader function that you most nearly represent: 

0 System Designer 0 Programmer 

0 Distributor 0 Maintenance 

tl OEM 0 Operator 

0 installation 0 Other (Please Specify) 

Type of Equipment: 0 Series 90-70 0 Series 90-30 0 Series 90-20 0 Series Six 
0 Series Five 0 Series One 0 Genius 110 0 Other 

Comments concerning your specific application: 



From: 

Name: 

i 
I 
t 
I -” 
I 

Title: i 
Company: 

Address: i 
City/State/Zip: 

Telephone: 

Fold Here 

_--___-_--L-_-_----------- 

TIlTI 
------------ I 

BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 995 CHARLOTTESVILLE, VA 

POSTAGE WILL BE PAID BY ADDRESSEE: 

ATTENTION MANAGER TECHNICAL PUBLICATIONS 
GE Fanuc Automation North America Inc 
P 0 BOX 8106 
CHARLOTTESVILLE VA 22907-6063 

1IIIIIIIl I IIIII II IIIII II I II I I II III III I II III1 IIII II I I 

_--_--------- _-_--Be------- --------------- 
I 

Fold Here 

I 

I 

I 
I 
I 

i 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

.-- 



Contents 

Chapter 1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l 

Software Architecture ................................... .  .  .  .  .  

Terminology Used in This Manual ........................ .  .  .  .  .  

Fault Handling ......................................... .  .  .  .  .  

Software Installation and Hardware Configuration .......... .  .  .  .  .  

Series 90-70 RLD/SFC Instruction Set ...................... , . a . . .  

Additional Reference Information in This Manual ........... , . . . . .  

Chapter 2 

GFK0265G 

. . 

. . 

. . 

. . 

System Operation ............................. I ............ 

Section 1: Basic PLC Sweep Summary .......................... 

BasicPLCSweep .................................................. 

Housekeeping .................................................. 

InputScan.. ................................................... 

Application Program Task Execution (Logic Window) ................ 

OutputScan ................................................... 

Programmer Communications Window ........................... 

System Communications Window ................................ 

Background Window ............................................ 

WindowModes ................................................... 

Data Coherency in Communications Windows ..................... 

CPUSweepinSTOPMode ......................................... 

PLCSweepModes ................................................. 

Section 2: User Reference Data .................................... 

UserReferences ................................................ 

Genius Global Data ............................................. 

Transitions and Overrides ........................................ 

Retentiveness of Logic and Data ................................ 

DataScope ..................................................... 

DataTypes ................................................... 

System Status References ....................................... 

Section 3: Program Organization ................................. 

Ladder Logic Programming ........................................... 
MainBlock .................................................... 

Blocks ............................................... 

Parameterized Subroutine Blocks ....................... 

How Parameterized Subroutine Blocks Are Called ............. 
ExternalBlocks.. ..................................... 

How External Blocks Are Called ............................ 
Standalone C Programs .................................... 
Using RLD v. Standalone C Programs ....................... 

Differences in Operation: RLD and Standalone C Programs 

Table of Contents 

. * . . . 

. . . . . 

. . . . . 

. . . . . 

* . . . 
. . . . 
. . . . 
. . . . 

. . . 

. . . . 

. . . 

.  .  .  .  

.  .  .  .  

.  .  .  .  

,  .  3 

l-l 

l-1 

1-2 

1-2 

1-2 

l-7 

2-l 

2-2 
2-3 

2-4 

2-4 

2-4 

2-5 

2-6 

2-6 

2-7 

2-7 

2-7 

2-s 

2-9 

2-10 
210 

2-13 

2-14 

214 

2-15 

2-16 

218 

2-24 
2-25 
2-25 

226 

2-31 

2-32 
2-35 

2-35 
2-37 
2-42 
2-43 

ix 



Contents 

x 

Section 4: PLC Sweep Modes and Program Scheduling Modes ........ 

NormalSweepMode .............................................. 

ConstantSweepMode ............................................. 

Constant Window Mode ............................................ 

MicrocycleSweepMode ........................................... 

ProgramSchedulingModes .......................................... 
Choosing PLC Sweep Mode and Program Scheduling Mode ................ 

User Program Execution ............................................ 

InterruptHandling ............................................... 

Interrupt Handling and Scheduling with Blocks .................... 

Interrupt Handling and Scheduling with User Programs ............ 

Interrupt Blocks vs. Interrupt Programs. ........................... 

Section 5: Run/Stop Operations ................................... 

ModesofOperation ............................................... 

ModeTransitions .................................................. 

Stop-to-Run Transition .......................................... 

Run-to-Stop Transition .......................................... 

Section 6: Power-Up and Power-Down Sequences .................. 

Power-Up ...................................................... 

Power-DownSequence .......................................... 

Retention of Data Memory Across Power Failure .................... 

Section 7: Clocks and Timers ................................... 
ElapsedTimeClock ............................................. 

Time-of-DayClock .............................................. 

WatchdogTimer ................................................ 

Section 8: System Security ...................................... 

Passwords and Privilege Levels ................................... 

OEMProtection ................................................ 

WriteProtectKeyswitch ......................................... 

Section 9: Series 90-70 PLC I/O System ............................ 
Series 90-70 YO Option Modules .................................. 

I/O Data Mapping .............................................. 

GeniusZiO ..................................................... 

Genius Global Data Communications .............................. 

FIP I/O ....................................................... 

Diagnostic Data Collection ....................................... 

Discrete I/O Diagnostic Information ............................... 

Analog I/O Diagnostic Data ...................................... 

Series 90-70 Programmable Controller Reference Manual - May 1995 

2-45 

2-45 

2-46 

2-48 

249 

2-52 
2-53 
253 

260 

2-61 

265 

267 

2-68 

2-68 

2-69 

269 

269 

2-70 

270 -- 

2-72 

272 

2-73 

273 

2-73 

274 

2-75 

2-75 

277 

2-77 

2-78 

2-79 

2-80 

280 

282 

282 

2-83 

2-84 - 
2-84 

GFK-0265G 



Contents 

Chapter 3 Fault Explanation and Correction . . . . . . . . . . . . . . . . . . . . . . , . . . . . 3-1 

GFK-0265G Table of Contents xi 

Section 1: System Handling of Faults (General) 
System Fault References ............... 

Configurable Fault Actions ............ 

Non-Configurable Faults ............... 

Fault Locating References (Rack, Slot, Bus) 

Fault Contacts ........................ 

Alarm Contacts ........................ 

Point Faults ........................... 

. . 

. . 

. . 

. * 

. * 

. . 

. . 

. . . . 

. . . . 

* . . 

. . . . 

. . . . 

. . , . 

. . . . 

. . . . 

. * . , 

. . . . 

. . . . 

. . . . 

. . , . 

. . * . 

. . . 

. . . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

* . 

. . * . 

. . . . 

. . . . 

. . . * 

* . . . 

. * . . 

. . . . 

, . . * 

FIP Device Fault Locating References ............................ 

FAULT/NOFLT Contact Instructions .............................. 

Section 2: Fault Handling ....................................... 
AlarmProcessor ................................................ 

Classesof Faults ................................................ 

System Reaction to Faults ........................................ 

PLCFaultTable ................................................. 

VOFault Table .................................................. 

User-Defined Faults ............................................. 

Accessing Additional Fault Information ............................ 

3-2 
3-3 

3-4 

3-6 

3-7 

3-8 

3-8 

3-8 

3-9 

3-10 

3-11 
3-11 

3-11 

3-12 

3-14 

3-15 

3-16 

3-17 



Contents 

Section 3: PLC Fault Table Explanations ........................... 

Configurable Faults ............................................. 

Loss of or Missing Rack ........................................ 

Loss of or Missing Option Module ............................... 

Addition of or Extra Rack ....................................... 

Reset of, Addition of, or Extra Option Module ..................... 

System Configuration Mismatch ................................ 

SystemBusError .............................................. 

PLCCPUHardwareFailure .................................... 

Module Hardware Failure ...................................... 

Option Module Software Failure ................................ 

Program or Block Checksum Failure ............................. 

LowBatterySignal ............................................ 

Constant Sweep or Microcycle Time Exceeded .................... 

PLC System Fault Table Full ..................................... 

J/OFaultTableFull ............................................ 

ApplicationFault .............................................. 

Non-Configurable Faults ....................................... 

SystemBusFailure ............................................ 

No User Program on Power-Up ................................. 

Corrupted User Program on Power-Up ........................... 

Window Completion Failure .................................... 

PasswordAccessFailure ........................................ 

Null System Configuration for RUN Mode ........................ 

PLC CPU System Software Failure ............................... 

Too Many Bus Controllers ...................................... 

Communications Failure During Store ........................... 

Run Mode Store Failure ........................................ 

xii Series 90-70 Programmable Controller Reference Manual - May 1995 GFKO265G 

_-- 

3-18 

3-20 

3-20 

3-21 

3-23 

3-23 

3-24 

3-27 

3-27 

3-28 

3-29 

3-30 

3-30 

3-31 

3-31 

3-31 

3-32 

3-33 

3-33 r__. 

3-34 

3-34 

3-35 

3-35 

3-35 

3-36 

3-37 

3-38 

3-38 



Contents 

GFK-0265G Table of Contents 

Section 4: I/!0 Fault Table Explanations ............................ 
Circuit Fault .................................................. 
DiscreteFault ................................................. 
AnalogFault .................................................. 
Low-Level Analog Fault ........................................ 

GENAFault .................................................. 
LossofIOC ................................................... 
AdditionofIOC ................................................ 
Loss of I,‘0 Module ............................................ 

Addition of I/O Module .......................................... 
Extra I/O Module ............. ................................ 

LossofBlock .............. ................................ 

Addition of Block .............................................. 

ExtraBlock .................................................... 
I/OBusFault ................................................. 
ModuleFault ................................................. 
IOCSoftwareFault ............................................. 
IOCHardwareFailure ......................................... 
Forced and Unforced Circuit ..................................... 

BlockSwitch ................................................... 

Series 90-70 RLD Instruction Set ..,,....‘.................... 

Section 1: Relay Functions ...................................... 
Using Contacts ................................................. 
UsingCoils .................................................... 
Normally Open Contact - 1 ] - ................................ 
Normally Closed Contact - I/ I- ................................ 
Positive Transition Contact ....................................... 

Negative Transition Contact ...................................... 

Fault Contact -[FAULT]- .................................... 

No Fault Contact - [NOFLT] - .................................. 

High Alarm Contact - [HlALR] - .............................. 
Low Alarm Contact - [LOALR] - ............................... 

Coil -()- .................................................. 
Negated Coil - (/)- ........................................... 
Retentive Coil -(M) - ........................................ 

Negated Retentive Coil -(,%I)- ................................ 
Positive Transition Coil .......................................... 
Negative Transition Coil ......................................... 

SET Coil -(S)- .............................................. 
RESET Coil -‘(R)- ............................................ 
Retentive SET Coil -(SM)- ................................... 
Retentive RESET Coil - (RM) - ................................. 

Links ...... . ................................................... 
ContinuationCoils (---c+>) and Contacts (<+>---) ... 

3-39 
3-42 

3-43 
3-44 

3-45 

3-46 

3-46 

3-46 

3-47 

3-47 

3-47 

3-48 

3-48 

3-48 
3-49 

3-50 
3-50 

3-51 

3-51 

3-51 

4-i 

4-2 
4-2 

4-3 

4-4 

4-4 
4-4 

4-4 

4-7 

4-7 

4-7 
4-7 

4-8 
4-8 

4-8 

4-8 
4-9 

4-9 

410 
410 

411 

411 

411 
4-12 

. . 
Xl11 



con tents 

Section 2: Timers and Counters , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Function Block Data Required for Timers and Counters .............. 

ONDTR ...................................................... 

OFDT ....................................................... 

TMR ......................................................... 

UPCTR ....................................................... 

DNCTR ...................................................... 

Section 3: Math Functions ....................................... 

MATH (ADD, SUB, MUL, DIV) ............................. 

MOD (INT, UINT, DINT) ............. ; ........................ 

SQRT (INT, DINT, REAL) ...................................... 

ABS (INT, DINT, REAL) ....................................... 

Trig Functions (SIN, COS, TAN, ASIN, ACOS, ATAN) ............. 

Logarithmic/Exponential Functions (LOG, LN, EXI: EXPT) ........ 

Radian Conversion (RAD, DEG) ............................... 

Section 4: Relational Functions .................................. 

EQ, NE, GT, GE, LT, and LE (INT, UINT, DINT, REAL) ............. 

CMP (INT, UINT, DINT, REAL) ................................. 

RANGE (INT, DINT, WORD, DWORD) ......................... 

Parameters: ......................................................... 
ValidMemoryTypes: ................................................. 
Example: ........................................................... 

Section 5: Bit Operation Functions ................................ 

AND and OR (WORD, DWORD) .............................. 

XOR (WORD,DWORD) ...................................... 

NOT (WORD,DWORD) ...................................... 

SHL and SHR (WORD, DWORD) .............................. 

ROL and ROR (WORD, DWORD) ............................. 

BTST (WORD, DWORD) .................................... 

BSET and BCLR (WORD, DWORD) ........................... 

BPOS (WORD,DWORD) ..................................... 

MCMP (WORD, DWORD) ;. .................................. 

4-13 - 

413 

415 

418 

421 

424 

426 

4-30 

431 

434 

436 

438 

440 

442 

4-46 

447 

449 

451 

4-52 - 
4-52 
4-52 
4-53 

455 

457 

459 

461 

464 

466 

468 

470 

472 

Xiv Series 90-70 Programmable Confroller Reference Manual - May 1995 GFK-O265( 



I-- 

r”“\ 

Contenfs 

Section 6: Data Move Functions ......................... 

MOVE (INT, UINT, DINT, BIT WORD, DWORD, REAL) . 

BLKMOV (INT, UINT, DINT, WORD, DWORD, REAL) . 

BLKCLR (WORD) .................................. 

SHFR (BIT, WORD, DWORD) ....................... 

BITSEQ (BIT) ..................................... 

SWAP (WORD, DWORD) ........................... 

, . . . 

, . . . 

COMMREQ ...................................... .  ,  .  .  .  .  .  . . 

VMERD (BYTE, WORD) .......................... . . a . . . .  . . 

VMEWRT (BYTE, WORD) .................................... 

VMERMW (BYTE, WORD) ................................... 

VMETST (BYTE, WORD) ..................................... 

. . 

. . 

. . . 

. . . 

. . . 

VME-CFG-RD ., .., . . . . . . . . . . . . . . . . . . ..a ,..a . ..., , . ..a . . . . . . . . 

VME-CFG-WRITE . . . . . . . . . . , . . . , . . . . . . . , . . , . . . , . , . . , . . . . . 

DATA-INIT (INT, UINT, DINT, WORD, DWORD, REAL) . . . . . . . 

DATA-INIT-COMM .............................. 

DATA-INIT-ASCII ................................ 

.  .  .  .  .  .  .  

.  .  .  . . a .  

* . . 

4-90 

492 

4-100 

4-102 

4-104 

4-106 

4-109 

4-112 

4-115 

4-118 

4-121 

4-124 

4-124 

4-126 

4-128 

4-130 

4-132 

4-134 

4-136 

4-138 

4-140 

... 

Section 7: Data Table Functions .................................. 

Moving Values In and Out of a Table .............................. 

TBLRD (INT, UINT, DINT, WORD, DWORD) .................... 

TBLWRT (INT, UINT, DINT, WORD, DWORD) ................... 

LIFORD (INT, UINT, DINT, WORD, DWORD) ................... 

LIFOWRT (INT, UINT, DINT, WORD, DWORD) .................. 

FIFORD (INT, UINT, DINT, WORD, DWORD) ................... 

FIFOWRT (IN-J UINT, DINT, WORD, DWORD) ................. 

SORT (INT, UINT, WORD) .................................... 

ARRAY-MOVE (INT, UINT, DINT, BIT, BYTE, WORD, DWORD) ... 

SRCH EQ and SRCH NE 
SRC?H GT and SRCk-LT 

(INT, UINT, DINT, BYTE, WORD, DWORD) 

SRCHIGE and SRCH-LE ................................... 

ARRAY RANGE (IN-& DINT, WORD, DWORD) .................. 

Parameters: ............................................ 
Valid Memory Types: .................................... 

Examplel: ............................................ 
Example2: ............................................ 

Section 8: Conversion Functions ....................... 
BCD-4 (INT, UINT) ............................... 

BCD-8 (DINT) .................................. 

UINT (INT, DINT, BCD-4, REAL) .................. 

INT (UINT, DINT, BCD-4, REAL) ................... 

DINT (INT, UINT, BCD-8, REAL) .................. 

REAL (INT, UINT, DINT, BCD4, BCD-8) ........... ....... 

TRUN (INT, DINT) .............................. ....... 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . 

. . . . 

. . . . 

4-75 

4-76 

4-78 

4-80 

4-82 

4-85 

4-144 

4-147 

4-148 
4-148 
4-149 
4-149 

4-150 

4-151 

4-153 

4-155 

4-157 

4-159 

4-161 

4-163 

GFK-0265G Table of Contents XV 



Contents 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Appendix F 

xiii 

Section 9: Control Functions .................................... 
CALL ......................................................... 
CALL EXTERNAL ............................................. 
CALL SUBROUTINE .......................................... 

DO10 ....................................................... 
SUSIO ....................................................... 

MCR ........................................................ 
ENDMCR .................................................... 

JUMP ........................................................ 
LABEL ....................................................... 
COMMENT ................................................... 

FOR, END-FOR, and EXIT ...................................... 
SVCREQ .................................................... 

PID .......................................................... 

CPU Performance Data ..................................... 

Instruction Timing .............................................. 

Overhead Sweep Impact Time .................................... 
What the Tables Contain ......................................... 
BaseSweepTimes .............................................. 

Programmer Sweep Impact Times ................................. 
I/O Scan and I/O Fault Sweep Impact .............................. 
Sweep Impact of Series 90-70 I/O Modules ......................... 

Sweep Impact of Genius I/O and GBCs ........................... 
Sweep Impact of FIP I/O and FBCs .............................. 

Sweep Impact of Intelligent Option Modules ....................... 

I/O Interrupt Performance and Sweep Impact ...................... 

Timed Interrupt Performance .................................... 

Examples of Calculating Predicted Sweep Times .................... 

Interpreting Faults Using Logicmaster 90-70 Software .......... 

PLCFault Table ................................................. 

PLC Fault Table Examples ........................................ 
I/OFault Table .................................................. 
I/O Fault Table Examples ......................................... 

Instruction Mnemonics ..................................... 

Memory Allocation ... ..* .................................. 

Key Functions ............................................. 

Using Floating-Point Numbers .............................. 

Floating-Point Numbers ......................................... 
Entering and Displaying Floating-Point Numbers .................. 

Series 90-70 Programmable Controller Reference Manual - May 1995 

4-165 
4-167 
4-168 
4-170 

4-174 
4-178 
4-180 
4-181 
4-182 
4-183 
4-184 
4-185 
4-189 
4-237 

A-l 

A-l 
A-6 
A-6 
A-7 

A-8 
A-10 ‘-- 
A-10 
A-13 
A-16 

A-19 
A-20 
A-23 
A-24 

B-l 

B-3 
B-13 
B-17 
B-26 

C-l 

D-l 

E-l 

F-l 

F-l - 
F-5 

GFK-026: 



I Chapter 

1 

Introduction 

The Series 90 W -70 PLC is a member of the GE Fanuc Series 90 mr PLC family of 
programmable logic controllers (PLCs). It is easy to install and configure, offers 
advanced programming features, and is designed for compatibility with other PLCs 
offered in the Series 90 family of PLCs. Through the use of the latest design and 
manufacturing technology, open architecture VME bus, and the ability to connect to 
Genius VO and several CPU models, the Series 90-70 PLC provides a powerful, 
cost-effective platform for small applications through the very largest. 

Software Architecture 

P-4 

The software architecture provides a platform upon which to build structured control 
programs. Programs may be built from many program blocks, each of which is related 
to a control function. Structured programs permit parallel development of a complete 
program as a collection of program blocks developed independently by many different 
individuals or OEMs. Structured programs are easier to understand and debug. A 
control program may be built of many smaller program blocks, each of which can relate 
to a specific machine function. This approach makes it easier to isolate and associate 
control logic with machine functions. 

The programming language and representation are based on IEC working draft 65A 
standard. Eventual adoption of this standard will make it easier to create programs 
which can be understood globally. It establishes the Series 90-70 PLC in the vanguard of 
the movement toward recognized international standards. 

Beginning with Release 6 of Logicmaster and Release 6 PLC CPUs, it is possible to 
incorporate multiple programs into a folder. All of these programs can be written in C or 
one program can be an RLD or SFC program with the remaining programs written in C. 
In addition, the Release 6 PLCs have built-in debugging capabilities for C programs and 
external blocks. For more information on this feature, refer to the C Programmer’s Toolkit 
manual (GFK0646C). 

Terminology Used in This Manual 
The following terms are used with their defined meanings throughout this manual: 

User program: any user-generated code, i.e., an RLD program, an SFC program, or a 
standalone C program 

Block: any RLD block, Parameterized Subroutine Block, or external block-an 
external block being either a C block or an C function block (CFBK) 
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q 1 
Fault Handling 

Faults are handled by a software alarm processor function which time-stamps and logs 
I/O and system faults in two tables (the PLC fault table and the I/O fault table). These 
tables can be displayed on the Logicmaster 90-70 programmer screen or uploaded to a 
host computer or other coprocessor. Application programs can also gain access to the 
fault information. 

Software Installation and Hardware Configuration 
If the Logicmaster 90-70 programming software is not yet installed, refer to chapter 2, 
“Operation,” of the Logicmaster 90-70 Programming Software User’s Manual, GFK-0263, for 
instructions. The user’s manual also explains how to create, transfer, edit, and print 
programs. 

Configuration is the process of assigning logical addresses, as well as other 
characteristics, to the hardware modules in the system. It may be done either before or 
after programming, using the configuration software which is part of the Logicmaster 
90-70 software; however, it is recommended that configuration be done first. For 
information on configuration, refer to chapter 11, “I/O Configuration,” in the Logicmaster 
90-70 Programming Software User’s Manual, GFK-0263. 

Series 90-70 RLD/SFC Instruction Set 
Programming consists of creating an application program for a PLC. Chapter 4 of this 
manual describes the programming instruction set used to create ladder logic programs 
for the Series 90” -70 programmable controllers. For corresponding functionality in C 
applications, refer to the C Programmer’s Toolkif for Series 90 W -70 PLCs User’s Manual 
(GFK-0646B). For more information about SFC functionality, refer to the Series 90” 
Sequential Function Chart Programming Language User’s Manual (GFK-0854). 

.- 

Contacts, Coils, and Links: see section 1 of chapter 4 
The most basic elements of a program are relay functions, which are described in chapter 
4, section 1, “Relay Functions.” These contacts and coils represent machine inputs and 
outputs, and can be used to control the flow of logic through the program. They enable 
or prevent the execution of other program functions in a rung and indicate the states of 
outputs. The Logicmaster 90-70 software provides many types of contacts and coils for 
maximum programming flexibility. 

Timers and Counters: see section 2 of chapter 4 
For information about using on-delay, off-delay, or stopwatch-type timer, as well as up 
and down counters, refer to chapter 4, section 2, “Timers and Counters.” 

Math: see section 3 of chapter 4 
Math functions include addition, subtraction, multiplication, division, modulo division, 
square root, absolute value, trigonometric, logarithmic/exponential, and radian 
conversions. These functions are explained in chapter 4, section 3, “Math Functions.” 

Each math function operates on two signed, unsigned, double precision integer or real 
numbers of the same type. If the numbers you are working with are not the same type 
(for example, if one is a signed integer and the other is an unsigned integer), you must 
first program one of the conversion functions (described in section 8) to make the input 
types match. 

-- 
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Convert Data to Another Type: see section 8 of chapter 4 
Many program functions (like the math functions) operate on numbers which must be of 
the same type. Use the conversion functions, described in chapter 4, section 8, 
“Conversion Functions,” if you need to change a number to word, double word, BCD, or 
signed, unsigned, double precision integer or real format. 

Compare Two Numbers: see section 4 of chapter 4 
To compare two numbers (which must be the same type), to see whether one is greater 
than, equal to, or less than the other, use one of the relational functions described in 
chapter 4, section 4, “Relational Functions.” 

Manipulate Bit Strings: see section 5 of chapter 4 
Chapter 4, section 5, “Bit Operation Functions,” contains information about data move 
and boolean operations on data that is in the form of bit strings: 

1. To perform boolean operations (AND, OR, XOR, NOT) on two bit strings of the 
same length. 

2. To create an output string that is a copy of an input bit string, but with its bits 
inverted, shifted, or rotated. Also, use the data move functions to clear an area of 
memory and fill it with typed data. 

3. To locate one bit in a string and determine its state, or set it to 1 or 0. If a larger area 
of memory should be cleared, use one of the data move functions. 

4. To compare two bit strings to see if they are the same. 

To perform similar functions of the same type, use the data move functions described in 
chapter 4, section 6, “Data Move Functions.” To move data in and out of tables 
organized as FIFO or LIFO tables, use the data table functions described in chapter 4, 
section 7, “Data Table Functions.” 

Move Data in Tables: see section 7 of chapter 4 
To move data which is organized as FIFO tables (for example, items on an assembly line) 
or LIFO tables (for example, a stack of pallets), use the data table functions described in 
chapter 4, section 7, “Data Table Functions.” 
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Move Data: see section 6 of chapter 4 
Refer to chapter 4, section 6, “Data Move Functions,” to create program logic that will: 

1. Copy data to another location. Data is copied as individual bits. 

2. Move a block of constants into memory. 

3. Clear an area of discrete or register reference memory. 

4. Shift data from one memory location to another, capturing the data that has been 
shifted out. 

5. Perform a bit sequence shift through an array of bits. 

6. Swap two bytes within a word, or two words within a double word (over a range of 
one or more words/doublewords). 

Array Move and Search: see section 7 of chapter 4 
To search for array values and compare them to a specified value or copy a specified 
number of data elements, use the table functions described in chapter 4, section 7, “Table 
Functions.” 

Do II0 and Suspend I/O: see section 9 of chapter 4 
To change the normal I/O update of rack-mounted and Genius I/O modules in the 
system for one CPU sweep, use the DO I/O and SUS I/O functions described in chapter 
4, section 9, “Control Functions.” These functions are not used for VME boards on the 
VME bus. 

Communicate with VME Boards: see section 6 of chapter 4 
If the PLC system includes VME boards on the VME bus, special program instructions 
must be used for all communications with those boards, including I/O updates. VME 
boards will only communicate with the Series 90 PLC during the logic portion of CPU 
sweep, in response to special programming instructions. See chapter 4, section 6, “Data 
Move Functions.” 

Communicate with Other Modules: see section 6 of chapter 4 
If the program must communicate with an intelligent module in the system (for 
example, to send data to a KM), use a COMMREQ function. See chapter 4, section 6, 
“Data Move Functions.” 
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Control Functions: see section 9 of chapter 4 
Use the MCR function to execute part of the program with negative logic, or the JUMP 
function to skip part of the program entirely. See chapter 4, section 9, “Control 
Functions,” for information. 

GFK-0265G Chayfer I Introductio72 l-5 

Special Services from the PLC: see section 9 of chapter 4 
Use the SVCREQ function described in chapter 4, section 9, “Control Functions,” to: 

1. Change/read the constant sweep timer. 

2. Read window values. 

3. Change the programmer communications window state and values. 

4. Change the system communications window state and values. 

5. Reserved. 

6. Change/read the checksum task sta;:a and number of words to checksum. 

7. Change/read the time-of-day clock .:*::te and values. 

8, Reset the watchdog timer. 

9. Read the sweep time from the beginning of the sweep. 

10. Read the program name this block is in. 

11. Read the PLC ID. 

12. Read the PLC RUN state. 

13. Shut down the PLC. 

14. Clear the fault tables. 

15. Read the last-logged fault table entry. 

16. Read the elapsed time clock. 

17. Mask/unmask I/O interrupts. 

18. Read the I/O override status. 

19. Set Run EnableDisable. 

20. Read fault tables. 

21. Log a user-defined PLC fault. 

22. Mask/unmask timed interrupts. 

23. Read master checksum. 

24. Disable Enable EXE Block and Standalone C Program Checksums 

25-31. Re?s : Ed 

32. Susper,> .sume I/O Interrupt 

Rung Explanation: see section 9 of chapter 4 
To add rung comment text to the program, use the COMMENT function described in 
chapter 4, section 9, “Control Functions.” 
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Call a Program Block: see section 9 of chapter 4 
Use the CALL instruction to cause the program to jump directly to a named program 
block. See chapter 4, section 9, “Control Functions,” for information. 

Additional Reference Information in This Manual 
Appendix A lists the memory size in bytes and the execution time in microseconds for 
each programming instruction described in chapter 4. Appendix A also contains timing 
information for other PC tasks which, when used in conjunction with the instruction 
timings, can be used to predict CPU sweep times. 

Appendix B describes how to interpret the message structure format when reading the 
PLC and I/O fault tables. 

Refer to appendix C for a listing of the instruction mnemonics used with Logicmaster 
90-70 software. 

Use the worksheet in appendix D to determine the total number of bytes of user data 
used and how much is still available for the user program. 

Refer to appendix E for a listing of the special keyboard assignments used with 
Logicmaster 90-70 software. 

Refer to appendix F for IEEE format when dealing with floating-point math operations. 

- 
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System Operation 

This chapter describes certain system operations of the Series 90-70 PLC system. The 
table displayed below summarizes the content of each section in this chapter. 

I Section I Title 
b 

3 Basic PLC Sweep Summary 

2 User Reference Data 

3 i Program Organization - 
I 
I 

4 PLC Sweep Modes and 
Program Scheduling Modes 

5 Run&top Operations 

7 Clocks and Timers 

8 System Security 

Description 1 Page 1 , 
Describes the maior steus in a tvpical PLC I 2-2 
sweep, includingappl&ation program task 
execution, Programmer Communications Win- 
dow, system communications window, and 
Background Window. 

Describes user reference data, system status/ 
fault references, and data types. 
Describes the structure and use of RLD blocks, 
PSB blocks, external blocks, and standalone C 
programs. 

2-10 

-I 2-24 

NORMALSWEEP, CONSTANTSWEEP, 
CONSTANTWINDOW,MICROCYCLE, and 
STOP mode are explained in this section. 
Also describes triggered interrupt blocks/pro- 
crams and timed interrupts. 

2-45 

Describes the four modes of operation 2-68 
supported by the 90-70 PLC: Run/Outputs 
Enabled, Run/Outputs Disabled, Stop/TO Scan, 
Stop/No IO Scan. 
Describes the three parts of system power-up, 
including power-up self-test, PLC operation 
initialization, and system configuration, the 
power-down sequence, and retention of data 
memory. 

2-70 

Describes the elapsed time clock, time-of-day 2-73 
clock, and watchdog timers. 
Describes protection level request from the 2-75 
programmer, including password assignment 
and block lock, OEM protection and password, 
and the write protect keyswitch. 
Lists Model 70 I/O modules. This section also 2-78 
describes l/O data mapping and diagnostic 
data. 
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Basic PLC Sweep Summavy 
The user program(s) in the Series 90-70 PLC execute in a repetitive fashion until stopped 
by a command from the programmer or a command from another device. In addition 
to executing the user program(s), the PLC obtains data from input devices, sends data to 
output devices, performs internal housekeeping, services the programmer, services 
other communications, and performs self-tests. The sequence of operations necessary to 
execute these components one time is called a sweep. Four different sweep modes are 
supported by the 90-70 CPU, and are described in detail in section 4 of this chapter. This 
section describes each one of the sweep phases in detail. 

cl 2 
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Basic PLC Sweep 

There are seven major phases in a typical PLC sweep as shown in the following figure: 

Figure 2-l. Phases of a Typical PLC Sweep 

INPUT SCAN 

APPLICATIONPROGRAM r-l TASK EXECUTION 
(LOGIC WINDOW) 

PROGRAMMER 
COtWlJNICATIONS 

WINDOW 

COMH'J?4ICATIONS 

BACKGROUND 
WINDOW 
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Table 2-l. Major Phases in a Typical PLC Sweep 

Step Description 

Housekeeping Updating %S bits, determining timer update values, and deter- 
mining the sweep mode occur in this phase. 

Input Scan The CPU reads input data from Bus controllers and input mod- 
ules during this phase. 

.4pplication Program Task The CPU solves the logic program(s), using data obtained from 
Execution the input devices and setting bits to affect the state of output 

(Logic Window) devices. 

Output Scan The CPU writes output data to Bus controllers and output 
modules during this phase. The user program checksum is 
computed during this phase of the sweep. Polling for faulted 
boards also occurs during this phase. 

Programmer Communications Communications with the programmer occur here with data 
Window and/or status transfer in both directions. In addition, 

reconfiguration of a module or a rack also occurs during 
this portion of the sweep. 

System Communications Communications with all intelligent devices--except the 
Window programmer-occur during this window. For example, 

supplying data to a KM that is driving a process display 
would occur during this window. 

Background Task CPU self-tests occur in this window. 
Window 

Housekeeping 
The housekeeping portion of the sweep performs all of the tasks necessary to prepare 
for the start of the sweep. This includes updating 7’0s bits, determining timer update 
values, and determining the mode of the sweep (STOP or RUN). 

Input Scan 

Scanning of the inputs occurs just prior to the logic solution. During the input scan, the 
CPU reads input data from the Genius Bus Controllers, FIP Bus Controllers, and from 
the Series 90-70 input modules. 

Series 90-70 I/O modules are scanned from lowest to highest I/O reference address. 
There is no guaranteed scanning order for Bus Controllers. 

Note 
The input scan will not be performed if a program has an active SUS I/O 
function on the previous sweep. 

Application Program Task Execution (Logic Window) 
The logic window is the phase of the sweep where user programs execute.* Immediately 
following the completion of the input scan, the PLC Executive determines which user 
program(s) are to be run. Programs are then resumed and/or invoked as necessary. 
Solving the logic provides a new set of outputs. 

*Interrupt programs and blocks can execute during any phase of the sweep. Refer to section 4 
for further details. 
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There are many ways in which program execution can be controlled to meet the 
system’s timing requirements. The following is a partial list of the commonly used 
methods. 

l MCR and JUMP functions can be used to skip portions of the logic. 

l The SUSIO function can be used to stop both the input scan and output scan for one 
sweep. I/O can be updated, as necessary, during the logic execution through the use 
of DO10 instructions. 

l The SVCREQ function can be used to suspend or change the time allotted to the 
window portions of the sweep. 

l Program logic can be structured so that blocks and programs are called more or less 
frequently, depending on their importance and on timing constraints. 

Many of these program control capabilities described above are provided by the control 
functions, described in chapter 4, section 9, “Control Functions.” A list of execution times 
for instructions can be found in appendix A. 

Note 

In Microcycle Sweep mode (refer to page 2-49), the logic window can be 
skipped or preempted as necessary by the PLC Executive. 

Output Scan 

Outputs are scanned immediately following logic solution. During the output scan, the 
CPU sends output data to the Genius Bus Controllers, the FIP Bus Controllers, and to the 
Series 90-70 output modules. 

Series 90-70 output modules are scanned from lowest to highest I/O reference address. 
Bus Controllers are scanned from rack 0 to rack 7 and lowest to highest slot number 
within each rack. 

Note 

The output scan will not be performed if a program has an active SUS 
I/O function on the current sweep. 

Polling for faulted bt’,:rds also occurs during the output scan phase of the sweep. 
Faulted board polling recognizes replacement boards for faulted ones and reconfigures 
them into the system. If a board that was previously in the system or configured by the 
user to be in the system is listed as faulted, it must be polled periodically to determine if 
it has been replaced by a new board. Once a previously faulted board is detected as no 
longer faulted, reconfiguration is run in the Programmer Communications Window until 
the board(s) are reconfigured into the system. 

GFK-0265G 

The background checksum calculation also occurs during the output phase of the sweep. 
During each output scan phase of the sweep, the configured amount of words of user 
program are included in the checksum calculation. This checksum helps to ensure the 
integrity of the user logic while the CPU is executing. If the CPU is configured to 
perform a background checksum calculation (8 words is the default), then this part of 
,-utput phase is performed; otherwise, it is skipped. 
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Programmer Communications Window 
- 

This part of the sweep is dedicated to communicating with the programmer and 
performing faulted board reconfiguration. This is also when communication with the C 
debugger occurs. If there is a programmer attached, a debugging session is active, or if 
there is a board in the system that requires reconfiguration (as detected during the 
faulted board polling portion of the sweep), the CPU executes the Programmer Window. 
The Programmer Window will not execute if there is no programmer attached, no active 
debug session occurring, and no board to be configured in the system. During the 
Programmer Window, highest priority is given to board configuration. Boards are 
configured as needed, up to the total time allocated to the Programmer Window. 

The Programmer Window is used for communication between the CPU and the two 
dedicated programmer ports: the built-in SNP connection, and the parallel programmer 
connection. The CPU will complete any previously unfinished request and then begin to 
process any pending requests in the queue. When the time allocated for the window 
expires, processing stops. 

The Programmer Window time defaults to 10 milliseconds. This value can be configured 
using the Logicmaster 90-70 Configuration software and stored to the PLC, or it can be 
changed online using the Logicmaster 90-70 Programming software. 

Time and execution of the Programmer Window can also be dynamically controlled from 
the user program using SVCREQ function #3, described in chapter 4, section 9, “Control 
Functions.” The Programmer Communications Window time can be set to a value from 
0 to 255 milliseconds. 

Note 
_- 

Even if the Programmer Window is skipped, the PLC can still respond to 
commands to change mode or state, or to redefine the Programmer 
Window if the programmer is attached through the parallel port on the 
Bus Transmitter Module (BTM). 

System Communications Window 
The systems communications window is the part of the sweep used for communication 
between the CPU and intelligent modules such as the KM, Genius Bus Controller, FIP 
Bus Controller, and ISO/Ethernet modules. 

At the start of the systems communication window, the CPU will complete any 
previously unfinished request before executing any pending requests in the queue. 
When the time allocated for the window expires, processing stops. 

The systems communication window defaults to “Run to Completion” mode. This 
means that all currently pending requests on all intelligent option modules are 
processed every sweep. If the tasks for the window are completed and there is time 
remaining, that time is given to the next window. A different mode can be configured 
using the Logicmaster 90-70 Configuration software and stored to the PLC, or it can be 
changed online using the Logicmaster 90-70 Programming software. 

Time and execution of the system communications window can also be dynamically 
controlled from the user program using SVCREQ function #4, described in chapter 4, 
section 9, “Control Functions.” This allows communications functions to be skipped 
during certain time-critical sweeps. The system communications window time can be 
set to a value from 0 to 255 milliseconds. 
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Background Window 
A CPU self-test is performed in this window. Included in this self-test is a verification of 
the checksum for the 90-70 CPU operating system software. 

The Background Window time defaults to 0 milliseconds, A different value can be 
configured using the Logicmaster 90-70 Configuration software and stored to the PLC, 
or it can be changed online using the Logicmaster 90-70 Programming software. 

Time and execution of the Background Window can also be dynamically controlled from 
the user program using SVCREQ function #5, described in chapter 4, section 9, “Control 
Functions.” This allows background functions to be skipped during certain time-critical 
sweeps. 

Window Modes 

The previous sections have described the phases of a typical PLC sweep. The 
Programmer Window, System Communications Window, and Background Window 
phases of the PLC sweep can be run in various modes, based on the PLC Sweep mode. 
(PLC sweep modes are described in detail in section 4.) The following three window 
modes are available: 

Run-to- 
Completion 

In Run-to-Completion mode, all requests made when the window has started are 
serviced. When all pending requests in the given window have completed, the PLC will 
transition to the next phase of the sweep. 

Constant In Constant Window mode, the total amount of time that the Programmer 
Communications, System Communications, and Background Window runs is fixed. If 
the time expires while in the middle of servicing a request, these windows are closed, 
and will be resumed the next sweep. If no requests are pending in this window, the PLC 
will cycle through these windows the specified amount of time polling for further 
requests. 

Limited In Limited mode, the maximum time that the window runs is fixed. If the time expires 
while in the middle of servicing a request, the window is closed, and will be resumed the 
next time that the giver: “,indow is run. If no requests are pending in this window, the 
PLC will proceed to th-.> :‘:t XI phase of the sweep. 

Data Coherency in Communications Windows 
When running in Constant or Limited mode, the Programmer and System 
Communications Windows may be terminated early in all PLC sweep modes, If an 
external device is transferring a block of data, the coherency of the data block may be 
disrupted if the communications window is terminated prior to completing the request. 
The request will complete during the next sweep; however, part of the data will have 
resulted from one sweep and the remainder will be from the following sweep. When the 
PLC is XI Normal Sweep mode and the Communication Window is in 
RUN-I:*-COMPLETION mode, the data coherency problem described above does not 
exist. 
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CPU Sweep in STOP Mode 

The 90-70 PLC has two modes of operation while it is in STOP mode, STOP/NOIO and 
STOP/IOSCAN. 

When the PLC is in STOP/NOIO mode the Input Scan, Logic Window, and Output Scan 
phases of the PLC sweep are skipped. 

When the PLC is in STOP/IOSCAN mode the Logic Window phase of the PLC is 
skipped but the Input Scan and Output Scan phases are performed each sweep. 

In both STOP~NOIO and STOP/ IOSCAN modes, the two Communications windows run 
in RUN-to-COMPLETION mode and the Background Window runs in LIMITED mode 
with a 10 millisecond limit. 

Figure 2-2. CPU Sweep in STOP/NO10 and STOP/IOSCAN Mode 

START-OF-SWEEP 
HOUSEKEEPING 

I OUTPU? SCAN 
Q 

PROGRAMMER 
CO~ICATIONS 

COMMLMICATIONS 

EXECUTES 
IN STOPlIOSCAN 

ONLY 

RUN 
TO 

COMPLETION 

Rlni 
TO 

COMPLETION 

BACKGROUND 

IQ 

LIMITED 
WINDOW (IO MS) 

1 
Note 

STOP/IOSCAN is not supported in Microcycle Sweep mode. 
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PLC Sweep Modes 

Normal 
Sweep 

Constant 
Sweep 

Constant 
Window 

Microcycle 

The 90-70 PLC supports four PLC sweep modes: 

l Normal 

l Constant Sweep 

l Constant Window 

l Microcycle 

In Normal Sweep mode, each PLC sweep can consume a variable amount of time. The 
Logic Window is executed in its entirety each sweep. The Communications and 
Background Windows can be set to execute in a LIMITED or RUN-to-COMPLETION 
mode. 

In Constant Sweep mode, each PLC sweep begins at a user specified Constant Sweep 
time after the previous PLC sweep began. The Logic Window is executed in its entirety 
each sweep. If there is sufficient time at the end of the sweep, the PLC will alternate 
among the Communications and Background Windows, allowing them to execute until 
it is time for the next sweep to begin. 

In Constant Window mode, each PLC sweep can consume a variable amount of time. 
The Logic Window is executed in its entirety each sweep. The PLC will alternate among 
the Communications and Background Windows, allowing them to execute for a time 
equal to the user specified Constant Window timer. 

In Microcycle Sweep mode, like Constant Sweep mode, each PLC sweep takes a fixed 
amount of time. The total sweep time (base cycle time) and the total time for the 
Communications and Background Windows is specified by the user. The Logic Window 
can be preempted in order to maintain the total sweep time and Communications and 
Background Window times. To satisfy the specified window times, the PLC alternates 
between the Programmer Communications Window, the System Communications 
Window, and the Background Window, allowing them to execute until it is time for the 
next sweep to begin. 

Note 
The information presented above summarizes the different sweep 
modes. For detailed information on PLC Sweep Modes, refer to the 
“PLC Sweep Modes and Program Scheduling Modes” section beginning 
on page 2-45. 
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Section 2: User Reference Data 

User Rbferences 
The PLC data used in an application program is stored as either discrete or register 
references. 

Table 2-2. Register References 

Type Description 

%R Use the prefix %R to assign system register references which will store program data 
such as the results of calculations. 

%A1 The prefix %A1 represents an analog input register. This prefix is followed by the 
register address of the reference (e.g., %AI0015). An analog input register holds the 
value of one analog input or other value. 

%AQ The prefix %AQ represents an analog output register. This prefix is followed by the 
register address of the reference (e.g., %AQ0056). An analog output register holds 
the value of one analog output or other value. 

%I- Use the prefix %P to assign program register references which will store program 

I 
data from the -MAIN block. This data can be accessed from all program 
blocks, The size of the %P data block is based on the highest %P reference in all 
blocks. (For more information, refer to the information on memory 
allocation in appendix D, “Memory Allocation.“) 

%L* Use the prefix %L to assign local register references which will store program 
data unique to a block. The size of the %L data block is based on the 
highest %L reference in the associated block. (For more information, refer 
to the information on memory allocation in appendix D, “Memory Allocation.“) 

These reference types are scoped at a program level, and therefore only visible to RLD programs. 

Note 
All register references are retained across a power cycle to the CPU. 

Unbound References 
Logicmaster programming software also supports the reference types %UR and %U to 
assign unbound references as place holders for actual references. Refer to section 12, 
“Editor Options,” of chapter 3 of the Logkmasfer N 90-70 Programming Software User’s 
Mvrunl, GFK-0263, for further information. 

Indirect References 
You can use indirect referencing for all register references (%R, %AI, %AQ, %P, and %L) 
to identify a location in memory that contains the offset in the same memory type of the 
data to be used. Indirect references are entered in the same way as direct references, 
except that the @ character is used in place of the % character. For example, if %ROOlOl 
contains the value 1000, then @ROOlOl would instruct the PLC to use the data location 
of %ROlOOO. 

Indirect references can be useful when you want to perform the same operation to 
many registers. Use of indirect references can also be used to avoid repetitious ladder 
logic within the application program. It can be used in loop situations where each 
register is incremented by a constant or value specified until a maximum is reached. 

_-. 
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Table 2-3. Discrete References 

Type Description 

%I The %I prefix represents input references. This prefix is followed by the reference’s 
address in the input table (e.g., %100121). %I references are located in the input 
status table, which stores the state of all inputs received from input modules during 
the last input scan. A reference address is assigned to discrete input modules using 
the configuration software. Until a reference address is assigned, no data will be 
received from the module. %I memory is always retentive. 

%Q The %Q prefix represents physical output references. The coil check function of 
Logicmaster 90-70 software checks for multiple uses of %Q references with relay coils 
or outputs on functions. Beginning with Release 4 of the software, you can select the 
levelof coil checking desired (SINGLE, WARN MULTIPLE, or MULTIPLE). Refer to 
the “Editor Options” section of chapter 3 in the Logicmaster 90-70 Programming 
Software User’s Manual, GFK-0263, for more information about this feature. 

%M 

%T 

The %Q prefix is folowed by the reference’s address in the output table (e.g., 
%Q00016). %Q references are located in the output status table, which stores the state 
of the output references as last set by the application program. This output status 
table’s values are sent to output modules at the end of the program scan. A reference 
address is assigned to discrete output modules using the configuration software. 
Until a reference address is assigned, no data is sent to the module. A particular %Q 
reference may be either retentive or non-retentive. * 
The %M prefix represents internal references. The coil check function of Logicmaster 
90-70 software checks for multiple uses of %M references with relay coils or outputs 
on functions. Beginning with Release 4 of the software, you can select the Ievel of coil 
checking desired (SINGLE, WARN MULTIPLE, or MULTIPLE). Refertothe 
“Editor Options” section of chapter 3 in the Logicmaster 90-70 Programming Software 
User’s Manual, GFK-0263, for more information about this feature. A particular %M 
reference may be either retentive or non-retentive. * 
The %T prefix represents temporary references. These references are never checked 
for multiple coil use and can, therefore, be used many times in the same program 
even when coil use checking is enabled. %T may be used to prevent coil use conflicts 
while using the cut/paste and file write/include functions. 

Because this memory is intended for temporary use, it is never retained through 
power loss or RUN-TO-STOP-TO-RUN transitions and cannot be used with retentive 
coils. 

%S - 
%SC 

The %S, %SA, %SB, and %SC prefixes represent system status references. These 
references are used to access special PLC data, such as timers, scan information, and 
fault information. For example, the %SCOO12 bit can be used to check the status of 
the PLC fault table. Once the bit is set on by an error, it will not be reset until after 
the sweep. 

System status references include %S, %SA, %SB, and %SC references: 
. %S, %SA, %SB, and %SC can be used on any contacts. 
. %SA, %SB, and %SC can be used on retentive coils -@I)-. 
. %S can be used as word or bit-string input arguments to functions or function 

blocks. 
. %SA, %SB, and %SC can be used as word or bit-sting input or output 

arguments to functions and function blocks. %S, %SA, %SB, and %SC 
references are non-retentive. 

%G- The %G, %GA, %GB, %GC, %GD, and %GE prefixes represent global data references. 
%GE These references are used to access data shared among several PLCs. %G - %GE 

references can be used on contacts and retentive coils because the memory is always 
retentive. %G - %GE cannot be used on non-retentive coils. 

Retentiveness is based on the type of coil. For more information, refer to “Retentiveness of Logic and Data’ 
_ _. 

on page 2-14. 
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User Reference Size and Default 

n 2 

Maximum user references and default reference sizes for each model of CPU are listed in 
the tables below. 

Table 2-4. User Reference Sizes 

CPU Model 

Item 780/781 
9251915 924l914 788 782/789 771/772 7311732 

Maximum %I 12288 points 12288 points 352 points 12288 points 2048 points 512 points 
reference 

/ hfaximum %Q 12288 points 122.88 points 352 points 12288 points 2048 points 512 points 
reference 

hlaxrmum physi- 12288 points’ 12288 points’ 352 points* 12288 points 2048 points ’ 512 points* 

1 ;~:;~~Q)* 
* 

/ - M;;;u; $%&I 12288 points 12288 points 2048 points 12288 points 4096 points 2048 points 

/ >laximum %,.T 256 points 256 points 256 points 256 points 256 points 256 points 
reference 

%S total 512 points 512 points 512 points 512 points 512 points 512 points 
(S, SA, SB, SC) 

g, GB, GC, 7680 points 7680 points 7680 points 7680 points 7680 points 1280 points 

/ GD, GE) 

!  On-board User 1024K bytes 512K bytes None None None 32K bytes - 
R4M 

Expansion Board None None 512K bytes 512K bytes 512K bytes None 
RVVI 

i hfaximum %A1 8K words 8K words 8K words 8K words 8K words 8K words 
, reference 

Maximum %hQ 8K words 8K words 8K words 8K words 8K words 8K words 
reference 

b?aximum, XR, 16K words 16K words 16K words 16K words 16K words 16K words 
1K word incre- 
ments 

?*laximum %L 8K words. 8K words 8K words 8K words 8K words 8K words 
(per block) 

Maximum %I’ 8K words 8K words 8K words 8K words 8K words 8K words 
L Tootal number of input points and output points together (size of %I + size %Q) cannot exceed this size. 

Table 2-5. Default Memory Sizes 
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%G User References and CPU Memory Locations 
The Series 90-70 CPU contains only one data space for all of the global data references 
(%G, %GA, %GB, %GC, %GD, and %GE). The internal CPU memory for this data is 
7680 bits long. Logicmaster provides the user a subdivided representation by using %G, 
%GA, %GB, %GC, %GD, and %GE prefixes- allowing each of these prefixes to be used 
with bit offsets in the range l-1280. Logicmaster interprets the requested global 
reference type (%G, %GA, %GB, %GC, %GD, or %GE) and converts it to the %G 
memory type and correct bit offset for use by the CPU. The actual mapping is shown in 
the table displayed below. 

Table 2-6. %G References and Memory locations 

Global 
Data Type %G %GA %GB %GC %GD %GE 

References %Gl-1280 %GAl-1280 %GBl-1280 %GCl-1280 %GDl-1280 %GEl-1280 
Used by 

Logicmaster 

Memory %Gl-1280 %G1281-2560 %G2561-3840 %G3&il-5120 %G5121-6400 %G6401-7680 
Locations 
Used by 

/ the CPU -. 

This information is useful when programming 90-70 CPU application in the C language 
using the C Programmer’s Toolkit. For more information about using the C 
Programmer’s Toolkit, refer to the C Programmer’s Toolkiffor Series 90 W -70 PLCs User’s 
Manual (GFK-0646). 

Note 
A 731 CPU supports only %G since it has only 1280 points of global data. 

Genius Global Data 
The Series 90-70 PLC supports the sharing of data between multiple PLC systems that 
share a common Genius I/O bus. This mechanism provides a means for the automatic 
and repeated transfer of %G, %I, %Q, %Al, %AQ, and %R data. No special application 
programming is required to use globa data since it is integrated into the I/O scan. AlI GE 
Fanuc PLCs that have Genius I/O capability can send global data to a Series 90-70 PLC 
and can receive global data from a Series 90-70 PLC. Logicmaster 90 configuration 
software is used to configure the receiving and transmitting of global data on a Genius 

If0 bus. 
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Transitions and Overrides 
-. 

The %I, %Q, %M, and %G user references have associated transition and override bits. 
%T %S, %SA, %SB, and %SC references have transition bits, but not override bits. The 
CPU uses transition bits for counters, transitional contacts, and transitional coils. Note 
that counters do not use the same kind of transition bits as contacts and coils. Transition 
bits for counters are stored within the locating reference. 

Do not override transitional coils. If a transitional coil is overridden 
and the override is then removed, the coil will come on for one sweep. 
This can cause unexpected consequences in the PLC ladder logic and 
in field devices attached to the PLC. 

When override bits are set, the associated references cannot be changed from the 
program or the input device; they can only be changed on command from the 
programmer. 

Retentiveness of Logic and Data 
Data is defined as retentive if it is saved by the PLC when the PLC is stopped. The Series 
90-70 PLC preserves program logic, fault tables and diagnostics, checksums for program 
logic, overrides and output forces, word data (%R, %L, %E %AI, %AQ), bit data (%I, %S, 
% G, fault locating references, and reserved bits), % Q and %M data (unless used with 
non-retentive coils), and word data stored in %Q and %M. %T data is not saved. 

- 

$5 Q and %M references are non-retentive (i.e., cleared when the PLC transitions from 
STOP to RUN, including power-up in RUN mode) whenever they are used with 
non-retentive coils. Non-retentive coils include coils -()-, negated coils -(/)-, SET coils 
-(S)-, and RESET coils -(R)-. 

When %Q or %M references are used with retentive coils, or are used as function block 
outputs, the contents are retained through power loss and X&I-TO-STOP-TO-RUN 
transitions. Retentive coils include retentive coils -(M)-, negated retentive coils -(/M)-, 
retentive SET coils -(SM)-, and retentive RESET coils -(RM)-. 

The last time a %Q or %M reference is programmed on a coil instruction determines 
whether the %Q or %M reference is retentive or non-retentive based on the coil type. 
For example, if %QOOOOl was last programmed as the reference of a retentive coil, the 
%QOOOOl data will be retentive. However, if %QOOOOl was last programmed on a 
non-retentive coil, then the %QOOOOl data will be non-retentive. 

Note 
When only standalone C programs are used, the retentive nature of 
data is based solely on the memory type since there are no coil 
instructions. In this case %Q and %M memory types are retentive. 
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Data Scope 
Each of the user references has “scope”; that is, it may be available throughout the 
system, available to all,programs, restricted to a single program, or restricted to local use 
within a block. 

Table 2-7. Data Scope of User Reference Data 

User Reference 

%I, %Q, %M, %T, %S, %SA, %SB, 
%SC, %G, %R, %AI, %AQ, 
convenience references, fault 
locating references 

%P 
%L 

Range Scope 

System From any program, block, or host computer. 

Program From any block, but not other programs. 
Local Within a block. 

In a RLD block: 

0 % P should be used for program references that are shared with other blocks. 

l %L are local references which can be used to restrict the use of register data to that 
block. These local references are not available to other parts of the program. 

%I, %Q, %M, %T %S, 7&A, %SB, %SC, %G, %R, %AI, and %AQ references are available 
throughout the system. 

Appendix D contains a Memory Allocation worksheet for determining the total number 
of bytes of user data used and how much is still available for the user program. 
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Data Types 
.-. 

Table 2-8. Data Types 

DWORD 

’ UIh’T 

I-- DIKT 

I- BCD-4 

I 
S=Signb 

Name 

Bit 

Byte 

Word 

Description Data Format 

A Bit data type is the smallest unit of memory. 
It has two states, 1 or 0. A BIT string may have 
length N. 
A Byte data type has an &bit value. It has 256 
values (O-255). A BYIE string may have length N. 
A Word data type uses 16 consecutive bits of ejqster 
data memory. The valid range of word values is 
0000 hex to FFFF hex. 

I=[ (16 bit states) 

Double A Double Word data type has the same charac- Register 2 Register 1 
Word teristics as a single word data type, except that it 

uses 32 consecutive bits in data memory instead 
1 

32 /1v 1’ 
of only 16 bits. (32 bit staf&) 

Unsigned Unsigned integers use 16-bit memory data Register 1 
Integer locations. They have a valid range of 0 to +65535 

(FFFF hex). R 
(Binary value) 

Signed Signed integers use 16-bit memory data loca- Two’s 
Integer tions, and are represented in 2’s complement 

Register 1 
L 

notation. The valid range of an INT data type is 
-32768 to + 32767. 

w G%:yment 

Double Double precision integers are stored in 32bit 
Precision data memory locations (actually two consecutive Register 2 Register 1 
Integer 16-bit memory locations) and are always 

signed values. (Bit 32 is the sign bit.) The valid wLTb--i 
range of a DINT data type is -2147483648 
to i-2147483867. 

(Binary value) 

Floating- Real numbers use 32 consecutive bits (actually 
Point two consecutive 16-bit memory locations). The 

Register 2 Register 1 

range of numbers that can be stored in this for- 
mat is from i 1.401298E-45 to + 3.402823E+38. -w 
Refer to appendix F, “Using Floating-Point (IEEE format) 
Math,” for IEEE format. 

Four-Digit Four-digit BCD numbers use 16-bit data 
Binary memory locations. Each BCD digit uses four bits 

Register 1 

Coded and can represent numbers between 0 and 9. (4 BCD digits) 

Decimal This BCD coding of the 16 bits has a legal value 
range of 0 to 9999. 

(0 = positive, 1 = negative). 

Note 
For a listing of ASCII characters, and their decimal and hexadecimal 
equivalents, refer to Tables 4-2 and 4-3 in chapter 4 in the Logicmaster 
90-70 Programming Software User’s Manual, GFK-0263. 

_-. 
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Table 2-8. Data Types (continued) 

lLpe Name Description Data Format 

BCD-8 Eight- Eight-digit BCD data types use two 16 
Digit consecutive 16-bit data memory locations (32 

Binary consecutive bits). Each BCD digit uses 4 bits 
Register 2 Register 1 

Coded per digit to represent numbers from 0 to 9. 
18 1 7 16 1511 4 i 3 12 111 

Decimal The complete valid range of the g-digit BCD 32 29 25 21 17 16 13 9 5 1 
data type is 0 to 99999999. (8 BCD digits) 

MIXED Mixed A Mixed data type is available only with the 
MUL and DIV functions. The MUL function 
takes two integer inputs and produces a 
double integer result. The DIV function takes a 
double integer dividend and an integer divisor 
to product an integer results. 

ASCII ASCII &bit encoded characters. A single reference is 
required to make up 2 (packed) ASCII 
characters. The first character of the pair 
corresponds to the low byte of the reference 
word. The remaining 7 bits in each section are 
converted as shown in Table 4-3 “ASCII Charac- 
ters (Bit Pattern)” in chapter 4 of the Logicmasfer 

I 
/ 90-70 Programming Software User’s Manual, 

GFK-0263. 
Command codes and non-displayable characters 
appear on the screen as non-alphanumeric 
characters (e.g., @). 

Note 
Using function blocks that are not explicitly bit-typed will affect transitions for all bits in 
the written byte/word/dword. For further explanation, refer to the material about bit 
operations beginning on page 4-66. 

X!XO for information about using floating-point numbers, refer to Appendix F, “Using 
Foatig-Point Numbers.” 
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System Status References 
System status references (formerly called “Convenience” references) in the Series 90-70 
PLC are assigned to %S, %SA, %SB, and %SC memory. Using them can save you quite a 
bit of time. They each have a system-supplied nickname which enables you to enter the 
nickname rather than exact %S reference. Examples of time tick references include 
T-lOMS, T-lOOMS, T-SEC, and T-MIN. Examples of other convenience references 
include FST-SCN, ALW-ON, and ALW-OFE 

Note 
%S bits are read-only bits; do not write to these bits. 

You may, however, write to %SA, %SB, and %SC bits. 

Listed below are available system status references which may be used in an application 
program. When entering logic, either the reference or the nickname can be used. Refer 
to chapter 3, “Fault Explanation and Correction,” for more detailed fault descriptions and 
information on correcting the fault. 

It is possible to use these special names in another context. However, if you attempt to 
use one of these names for some other use (e.g., block name, folder name, etc.), the 
Logicmaster 90-70 software displays this prompt: 

Reuse system reserved nickname ? (Y/N) 

Note 
References not Listed in the following table (e.g., %SOOOZ) are 
not used for the Series 90-70 PLC. 

,-. 

Reference 

%SOool 

%SOoo3 
%SOoo4 
%SOOO5 
%SOOO6 

% so007 
%sooos 

% so009 

%SOOlO 

70s0011 
%SOOlZ 
%SOO13 
%SOO14 

Table 2-9. System Status References 

Nickname Definition 

FSTSCN Current sweep is the first sweep in which the RLD or standalone 
C program executed. Set the first time the user program is 
executed after a STOP/RUN transition and cleared upon 
completion of its execution, 

T-1OMS 0.01 second timer contact. 

T-1OOMS 0.1 second timer contact. 
T-SEC 1.0 second timer contact. 
T-MIN 1.0 minute timer contact. 

ALW-ON Always ON. 
ALW-OFF Always OFE 
SY-FULL Set when the PLC fault table fills up. Cleared when an entry is 

removed from the PLC fault table and when the PLC fault table 
is cleared. 

IO-FULL Set when the l/O fault table fills up. Cleared when an entry is 
removed from the l/O fault table and when the VO fault table 
is cleared. 

OVR-PRE Set when an override exists in %I, %Q, %M, or %G memory. 
FRC-PRE Force exists on a Genius point. 
PRG-CHK Set when background program check is active. 
PLC-BAT Set to indicate a bad battery in a Release 4 or later CPU. The 

contact is updated when a change in the battery status occurs. 
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Table 2-9. System Status References (cont’d) 

[ Reference Definition 

Current sweep is the first time this block has been called. Set 
when transitioning from STOP to RUN. FST-EXE is not avail- 
able to standalone C programs. 

Set when a checksum calculated on the application program 
does not match the reference checksum. If the fault was due 
to a temporary failure, the discrete bit can be cleared by again 
storing the program to the CPU. If the fault was due to a hard 
RAM failure, then the CPU must be replaced. 

Set when the PLC detects that the previous sweep took longer 
than the time specified by the user. Cleared when the PLC 
detects that the previous sweep did not take longer than the 
specified time. It is also cleared during the transition from 
STOP to RUN mode. Only valid if the PLC is in CONSTANT 
SWEEP or #TcROCYCLE mode. 

Set when an application fault occurs. Cleared when the PLC 
fault table is cleared. 

Set when a configuration mismatch is detected during system 
power-up or during a store of the configuration. Cleared by 
powering up the PLC when no mismatches are present or 
during a store of configuration that matches hardware. 

Set when the diagnostics detects a problem with the CPU 
hardware. Cleared by replacing the CPU module. 

Set when a low battery fault occurs. Cleared by replacing the 
battery and ensuring that the PLC powers up without the low 
battery condition. 

Set when an expansion rack stops communicating with the 
PLC CPU. Cleared by fixing the problem and power cycling 
the rack. 

Set when a Bus Controller stops communicating with 
the PLC. Cleared by replacing the module and cycling power 
on the rack containing the module. 

Set when an VO module stops communicating with the PLC 
CPU. Cleared by replacing the module and cycling power on 
the rack containing the module. 

Set when an option module stops communicating with the 
PLC CPU. Cleared by replacing the module and cycling 
power on the rack containing the module. 

Set when an expansion rack is added to the system. Cleared by 
cycling power on the rack containing the module and when 
the configuration matches the hardware after a store. 

Set when a Bus Controller is added to a rack. Cleared 
by cycling power on the rack containing the module and when 
the configuration matches the hardware after a store. 

Set when an I/O module is added to a rack. Cleared by cycling 
power on the rack containing the module and when the 
configuration matches the hardware after a store. 

Nickname 

FST-EXE %SOlZl 

%SAOOOl PBSUM 

ov-SWP 

APL-FLT % S~40003 

% SA0009 CFG-MM 

%SAOOlO HRD-CPU 

LOW-BAT %SAOOll 

% SA0012 LOS-RCK 

%/,A0013 LOS~IOC 

LOS-IOM %SAOOl4 

%/GAO015 LOS~SIO 

ADD-RCK %SA0017 

%SAOOlB ADD-IOC 

%SA0019 ADD-IOM 

. 
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Table 2-9. System Status References (cont’d) 

Reference 1 Nickname 1 Definition 

% SA0020 

% SA0022 

%SA0023 

% SA0027 

% SA0029 

% SA0031 

% SA0032 

%SA0081 

%*,A0112 

ADD-S10 

IOC-FLT 

IOM-FLT 

HRD-SIO 

SFT-IOC 

SFT-SIO 

SBUS-ER 

Set when an optior. module is added to a rack. Cleared by 
cycling power on the rack containing the module and when 
the configuration matches the hardware after a store. 

Set when a Bus Controller reports a bus fault, a global memory 
fault, or an IOC hardware fault. Cleared by cycling power on 
the rack containing the module and when the 
configuration matches the hardware after a store. 

Set when an I/O module reports a circuit or module fault. 
Cleared by cycling power on the rack containing the module and 
when the configuration matches the hardware after a store. 

Set when a hardware failure is detected in an option module. 
Cleared by replacing the module and cycling power on the 
rack containing the module. 

Software failure in the r/O Controller. 

Set when a Genius Bus Controller detects an internal software 
error. Cleared by cycling power on the main rack and when 
the configuration matches the hardware. 

Set when a bus error occurs on the VME bus backplane. Cleared 
by cycling power on the main rack. 
Set when a user-defined fault is logged in the PLC fault table. 

For more information on user-defined fault logging, refer to the 
description of SVCREQ function #21 on page 4-226. These bits 
are cleared when the PLC fault table is cleared. 

%SBOOOl WIND-ER 

%SB0009 NO-PROG 

%SBOOlO BAD-RAM 

%SBOOll BAD-PWD 

Set when there is not enough time to start the Programmer Win- 
dow in CONSTANT SWEEP or MICROCYCLE mode,orwhen 
there is not enough time to start the logic window in MICRO- 
CYCLE mode. Cleared when the PLC detects that the previous 
sweep did have enough time to perform the window. 

Set when the PLC CPU powers up with memory preserved, 
but no user program is present. Cleared when the PLC powers 
up with a program present. 

Set when the CPU detects corrupted RAM memory at 
power-up. Cleared when the CPU detects that RAM memory 
is valid at power-up. 

Set when a password access violation occurs. Cleared when 
the PLC fault table is cleared. 

%SBOOlZ 

%SB0013 

%SB0014 

%SBOO16 

NUL-CFG 

SFT-CPU 

STOR-ER 

MAX-IOC 

Set when an attempt is made to put the PLC in RUN mode 
when there is no configuration data present. Cleared when 
configuration data is present and the PLC is put in RUN mode. 

Set when the CPU detects an error in the CPU operating system 
software. Cleared by cycling power to the CPU. 

Set when an error occurs during a programmer store operation. 
Cleared when a store operation is completed successfully. 

Set when more than 32 IOCs are configured for the system. 
Cleared by modifying the configuration and storing to the PLC 
CPU. 

%SB0017 SBUS-FL Set when the PLC fails to gain access to the bus. Cleared by 
cycling power on the main rack. 

_--_ 

-. 
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Table 2-9. System Status References (cont’d) 

Reference Nickname 

% SC0009 ANY-FLT 

Definition 

Set when any fault occurs. Cleared when both fault tables are 
cleared. 

%sc0010 SY-FLT Set when any fault occurs that causes an entry to be placed in 
the PLC fault table. Cleared when the PLC fault table is cleared. 

%scooll IO-FLT Set when any fault occurs that causes an entry to be placed in 
the I/O fault table. Cleared when the I/O fault table is cleared. 

%SCOO12 SY-PRES Set as long as there is at least one entry in the PLC fault table. 
Cleared when the PLC fault table is cleared. Once the 
bit is set on by an error, it will not be reset until after the sweep. 

%scoo13 IO-PRES Set as long as there is at least one entry in the VO fault table. 
Cleared when the I/O fault table is cleared. 

%SCOO14 HRD-FLT Set when a hardware fault occurs. Cleared when both fault 
tables are cleared. 

%SCOOE SFT-FLT Set when a software fault occurs. Cleared when both fault 
tables have are cleared. 

Other References 
The fault references are discussed in chapter 3 of this manual but are presented here for 
your convenience. 

GFKO265G 

Other References Available to the User 

Page 
System Fault Reference Description Number 

r 
ANY-FLT Any fault in the system. 3-2 
SY FLT 
IOIFLT 

Any system fault in the Series 90 PLC. 
Any YO fault. 

SY-PRES Indicates a new entry in the PLC fault table. 
IO PRES 
HRij FLT 

Indicates a new entry in the I/O fault table. 

SFT-TLT 
Any hardware fault. 
Any software fault. 

Configurable 
Fault 

References 
(Default Action) Description Page Number 

SBUS-ER System bus error. 3-4 
(diagnostic) (The BSERR* signal was generated on the VME 

system bus.) 

HRD-CPU PLC CPU hardware fault, such as failed memory 3-4 
(fatal) device or failed serial port). 
HRD-SIO Non-fatal hardware fault on any module in the 3-4 
(diagnostic) system, such as failure of a serial port on a PCM. 
SFT-IOC Non-recoverable software error in a Genius Bus 3-4 
(diagnostic) Controller. 
SFT-SIO Non-recoverable software error in a KM or LAN 3-4 
(diagnostic) interface module. 
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Configurable 
Fault 

References 
(Default Action) Description Page Number 

PB-SUM Program or block checksum failure during power- 3-4 
(fatal) up or in RUN mode. 
LOW-BAT Low battery signal from CPU or another module in 3-4 
(diagnostic) system. 
ov-SWP Constant sweep time exceeded. 3-4 
(diagnostic) 
SY-FULL 
IO-FULL 
(diannostic) 
APL-FLT 
(diagnostic) 
LOS-RCK 

PLC fault table full (16 entries). 
I/O fault table full (32 entries). 

Application fault. 

Loss of rack (BRM failure, loss of power), or 

3-4 

3-5 

3-5 
(diagnostic) 1 missing a configured rack. I 
LOS IOC 1 Loss of Bus Controller channel, or missinn a 3-5 
(diagn tic) - OS configured Bus Controller. 
LOS IOM 1 
(diagnostic) 1 

Loss of I/O module (does not resnondJ. or 
missing a configure; I/O module’. ” 

3-5 

LOS SIO 1 Loss of oution module (does not resDond). or 3-5 
(diagnostic) missing a’ configured mbdule. ’ ” 
ADD-RCK New rack added, or previously faulted rack has re- 
(diagnostic) turned. 
ADD-IOC Previously faulted Bus Controller is no longer 
(diagnostic) faulted. 
ADD-IOM Previously faulted I/O module is no longer faulted. 

3-5 

3-5 

3-5 
(diagnostic) 
ADD-90 
(diagnostic) 
IOC-FLT 
(diagnostic) 
IOM-FLT 
(diagnostic) 
CFG-MM 

New option module is added, or previously faulted 
module no longer faulted. 
Non-fatal bus or Bus Controller error, more than 10 
bus errors in 10 seconds (error rate is configurable). 
Point or channel on an I/O module; a partial failure 
of the module. 
Wrong module type detected during power-up or. 

3-5 

3-5 

3-5 

3-5 
(fatal) RUN mode. The i%C does not che&t^he - 

configuration parameters set up for individual 
modules such as Genius I/O blocks. 

_- 

2-22 Series 90-70 Programmable Controller Reference Manual - May 1995 GFK4265G 

-. 



cl 2 

Non-Configur 
able Faults Description Result 

SBUS FL System bus failure. The PLC CPU was not able to 3-6 
(fatal) 

NO-PROG 
(information) 

BAD-RAM 
(fatal) 

_. - 
wIIaim,,ix3 

:jnforma:jon) 

access the VME bus. BUSGRT”NM1 error. 
No application program is present 
at power-up. Should only occur the first time the 
PLC is powered up or if the battery-backed RAM 
containing the program fails. 
Corrupted program memory at 
power-up. Program could not be 
read and/or did not pass checksum tests. 

Window completion error. Servicing of Programmer 
or Logic Wiidow was skipped. Occurs in 
CONSTANTSWEEP or MICROCYCLESWEEP mode. 

3-6 

3-6 

3-6 

BAD-PWD Change of privilege level request to a protection 3-6 
(information) level was denied; bad 

password. 
NUL-CFG No configuration present upon transition to RUN 3-6 

(fatal) mode. Running without a configuration is equiva- 
lent to suspending the I/O scans. 

SFT-CPU CPU software fault. A non-recoverable error has 3-6 
(fatal) been detected in the CPU. May be caused by 

1 Watchdog Timer expiring. 
MAX-IOC 

(fatal) 

STOR-ER 
(fatal) 

The maximum number of bus 
controllers has been exceeded. The Series 90 PLC 
supports 32 bus 
controllers. 
Download of data to PLC from the 
programmer failed; some data in PLC may be cor- 
rupted. 

3-6 

3-6 

Note 
Fault locating references are discussed on pages 3-7 through 3-8 in this 
manual. 

FIP locating references are discussed on pages 3-9 through 3-10 in this 
manual. 

Refer to the Series 90 Iy Sequential Function Chart Programming Language 
User’s Manual (GFK-0854) for SFC references. 

Unbound (%U) References are not bound to the PLC but used within 
Logicmaster only; for that reason they are discussed in the Logicmaster 
User’s Manual rather than in this manual. Refer to section 12, “Editor 
Options,“ in chapter 3 of the Logicmaster” 90-70 Programming Software 
User’s Manual, GFK-0263, for further information 
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Section 3: Program Organization _-. 

The user program(s) contains the logic that is used to process input data and control 
output data. Program logic is executed repeatedly by the PLC. The Series 90-70 PLC 
allows up to 16 user programs, with a maximum of 1 RLD program. Refer to tables 2-4 
and 2-5 on page 2-12 for a listing of program sizes and reference limits for each CPU 
model. 

The following figure depicts 3 user programs, two of which are standalone C programs. 
The RLD program consists of four blocks (-MAIN, LD-1, PSB-X, and EXT4). The figure 
further illustrates the scoping of various memory types: all references except %I’ and %L 
are visible to the standalone programs; % P memory is visible to all of the program 
blocks, and the LD-1 block has its own local data, %L. Details of standalone programs 
and blocks are described in the following sections. 

1 

Program “A” (Standalone) Program “B” (RLD) Program “C” (Standalone) 

I 

-MAIN 

%P Memory 

I User Data References (%I, %Q, %R, %AI, %A&, etc.) 

- 
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Ladder Logic Programming 

A RLD program for the Series 90-70 PLC consists of one or more units called blocks. 
Four types of blocks are supported by the Series 90-70 PLC: 

LD 

Number of 
Programming Parameter 

Language Size Limit Pairs Notes 

Ladder Logic 16k bytes n/a 

SFC Ladder Logic/ 16k bytes n/a SFC blocks cannot be used as 
SFC interrupt blocks. 

PSB 

External 

Ladder Logic 16k bytes o-7 

C 64,000 by- o-7 External blocks cannot call any 
tes other blocks. External blocks 

are created using the C pro- 
grammer’s Toolkit. 

Table 2-10. Block Types 
SFC programming is described in detail in the Series 90 Sequential Function Chart 
Programming language User’s Manual, GFK-0854. 

Note 

Up to 255 blocks can be used. The maximum number of block calls that 
can be programmed within a given block is 64. The maximum number 
of programmed calls to a particular block is 255. (A block can be 
executed any number of times, but there cannot be more than 255 
explicit calls to any given block.) 

Main Block 
When using an RLD program there is always a -MAIN block. RLD program execution 
begins with the -MAIN block. 

read inputs 

1 

-MAIN 

BLOCK 

write outputs 
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Blocks - 

Structuring a program as blocks enables you to reuse logic. Logic which needs to be 
repeated can be entered in a block. Calls would then be made to that block to execute 
the logic. In this way, total program size is reduced. Dividing a program into smaller 
blocks also simplifies programming and reduces the overall amount of logic needed for 
the program. 

’ 

Examples of Using Blocks 

As an example, the logic for an RLD program could be divided into three blocks, each of 
which could be called as needed from the -MAIN block. (A block cannot call the -MAIN 
block.) In this example, the -MAIN block might contain little logic, serving primarily to 
sequence the other blocks. 

read 
I 

inputs 

MAIN 

BLOCK / 
* BLOCK 

2 

write/outputs 

! 

-_ 
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A block can be used many times as the program executes, Logic which needs to be 
repeated several times in a program could be entered in a block. Calls would then be 
made to that block to access the logic. 

GFK426SG 

read inputs read inputs 

v i 

-MAIN ) BLOCK 
BLOCK * 2 

write outputs 
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In addition to being called from the -MAIN block, blocks can also be called by other 
blocks. A block may even call itself. 

write outputs 

* BLOCK 
w 5 

-1 BLOCK 
4 

- 

-  

There is no limit to the number of levels of calls to blocks that Logicmaster 90 software 
will allow. However, the PLC will only allow a certain number of nested calls before an 
‘Application Stack Overflow” fault is logged and the PLC transitions to STOP/FAULT 
mode. The call depth is guaranteed to be at least four on the 731 and 732 CPUs and 
eight on all other models. The actual call depth allowed depends on the amount of data 
(non-boolean) flow used in the blocks. If less than the 171 word data flow limit is used, 
then more nested calls may be made. The call level nesting counts the -MAIN block as 
level 1. The illustration above shows three levels of calls. 

Note 
Before a block can be used, you need to define it in the block 
declarations. For information on block declarations, refer to the 
“Program Blocks, External Blocks, and Interrupts” section of chapter 3, 
“Program Editing,” of the Logicmaster 90-70 Programming Software User’s 
Manual, GFK-0263. 
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How Blocks Are Called 

A block executes when called from the program Iogic in the -MAIN block or another 
block. 

-- CALL PBKl 

%Ir;O;OO %"lO~~/ 
CALL PBK2 

In the example above, PBKl will always be call: ri, Conditional logic can be used to 
control calling the block. In order for PBK2 to be called, both input %I00500 and output 
%Q00076 must be ON. 
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Blocks and Local Data 
_--. 

Each block in the RLD program can have an associated data block. The -MAIN data 
block is referenced by %I?; all other data blocks are referenced by %L. 

The size of the data block is dependent on the highest reference in its block for %L and 
in all blocks for %I? Appendix D, “Memory Allocation,” provides a worksheet for 
determining the total number of bytes of user data used and how much is stiII available 
for the user program. 

-MAIN 
BLOCK 

All blocks within the RLD program can use data associated with the -MAIN block (%I’). 
Blocks can use their own %L references as well as the %I’ references that are available to 
all blocks. The -MAIN block cannot use %L. 

Note 
External blocks and Parameterized Subroutine Blocks do not have their 
own %L data; instead they inherit the %L data of the calling block. 
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Parameterized Subroutine Blocks 
A Parameterized Subroutine Block (PSB) is an optional user-defined function block, 
configured with between zero and seven input/output parameter pairs. 

As with other blocks, Parameterized Subroutine Blocks can be called by the -MAIN 
block, other blocks, or itself. The calling block may pass parameters to the Parameterized 
Subroutine Block. When a Parameterized Subroutine Block is declared, it must be 
assigned a unique block name along with the number, type, and length of the 
parameters. Each parameter, other than the ENABLE and OK parameters, is designated 
as a BIT, WORD, or NWORD type, along with a specified length. BIT lengths range 
from 1 to 256; WORD and NWORD lengths range from 1 to 512. Default is one bit for 
BIT lengths or one word for WORD and NWORD lengths. In addition, you may also 
declare an optional three-character formal parameter reference name. For more 
information on defining and using Parameterized Subroutine Blocks and their 
parameters, refer to the “Parameterized Subroutines” section of chapter 3 in the 
Logicmasfer 90-70 Programming Sojfware User’s Manual, GFK-0263. 

Parameterited Subroutine Blocks and Local Data 

Parameterized subroutine blocks support the use of %I’ global data. Parameterized 
subroutine blocks do not have their own %L data, but instead they inherit the %L data 
of the calling block. Parameterized subroutine blocks also inherit %S contacts, such as 
FST-EXE, from the calling block. If Ci I. references are used within a Parameterized 
Subroutine Block and the block is ca ii~ -d by -MAIN, %L references will be inherited from 
the %P references wherever encountered in the Parameterized Subroutine Block (e.g., 
%LOOO5 = %P0005). 

d;;” 

Inherits as XL 

-MAIN 

BLOCK 

Inherits as XL 

, c BLOCK - 
1 
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How Parameterized Subroutine Blocks Are Called 

A Parameterized Subroutine Block executes when called from the program logic in the 
-MAIN block, another block, or itself. 

In the following example, if %I00001 is set, the parameterized subroutine named 
LOAD-41 is executed. The LOAD-41 subroutine block operates on the input data 
(located at reference addresses %I00100 - %I00111 and %I00001 - %100016) and 
produces values in the block of output data (located at reference addresses %TOOOOl - 
%T00016, and at register memory addresses %R00200 - %R00201). The logic within the 
subroutine can also control the OK output of the Parameterized Subroutine Block. 

2100001 
-I l- 

XQOOOOl 
CALL LOAD 41 o- 
(SlJBROLJTIm) 

B012 B016 
%I00100 - ABC Yl -%TOOOOl 

B016 woo2 
%100001 - x2 Y2 -%ROOZOO 

This example shows the subroutine CALL instruction as it will appear in the calling 
block. By positioning the cursor within the instruction, you can press FlO to zoom into 
the parameterized subroutine. 

For more information on the CALL SUBROUTINE instruction, refer to page 4-170 of this 
manual. 
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:- Referencing Formal Parameters within a Parameterited Subroutine Block 

Formal parameters are those parameters used within the Parameterized Subroutine 
Block that are passed from and to the calling block. They are either BIT, WORD, or 
NWORD types. NWORD type parameters may be used on any multi-word type 
operands, but not on discrete types. (An NWORD is a number of words passed into a 
Parameterized Subroutine Block. See the “Formal Parameters within a Parameterized 
Subroutine Block” section of section 9, “Parameterized Subroutine,” in chapter 3, of the 
Logicmaster r*l 90-70 Programming Software User’s Manual (GFK-0263) for a complete 
definition and guidelines for usage of NWORDs.) 

The formal parameters are identified as x input parameters or Y output parameters, 
followed by the number of the input or output parameter, respectively. For example, X2 
indicates the parameter used at location X2 in the parameterized subroutine declaration. 
The X2 label could be followed by a value of 1 to 16 to the length provided in the 
subroutine declaration (B016). 

Up to seven formal parameter pairs may be declared in a Parameterized Subroutine 
Block. The formal parameter type, number, and length use the form: 

abtcccl 

where: a= X denotes an input formal parameter. 

a= Y denotes an output formal parameter. 

b is a parameter number between 1 and 7. 
C is a valid BIT, WORD, or NWORD index. 

The labels Xl through X7 and Yl through Y7 may be assigned a nickname of up to three 
characters. Refer to the Logicmaster 90-70 Programming Software User’s Manual, 
GFK-0263, for more information on assigning a nickname. 

Assigned parameters are PLC references or data flow which pass their address or data 
into or out of a Parameterized Subroutine Block. An assigned parameter may pass either 
the value of the data in the assigned parameter (BIT type parameters) or the address of 
the assigned parameter (WORD or NWORD type parameters). Assigned parameters are 
defined in a parameter assignment table, which can be accessed by zooming into any 
Parameterized Subroutine Block and pressing ALT-W. 
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Restrictions on Formal Parameters within a Parameterized Subroutine Block *__ 

In general, formal BIT parameters are allowed on alI contacts, coils, and function block 
parameters that allow discrete references (%I, %Q, %M, %T, %S, %G, and %U), Formal 
WORD and NWORD parameters are allowed on all function block parameters that 
allow register references (%R, %AI, %AQ, %E %L, and %UR). NWORD parameters are 
only allowed on multi-word type parameters (i.e., DINT, DWORD, or REAL). (An 
NWORD is a number of words passed into a Parameterized Subroutine Block. See the 
“Formal Parameters within a Parametexized Subroutine Block” section of section 9, 
“Parameterized Subroutine,” in chapter 3, of the Logicmaster” 90-70 Progrumlning 
Soffware User’s Manual (GFK-0263) for a complete definition and guidelines for usage of 
NWORDs.) The following list contains several exceptions and restrictions which have 
been identified when using formal parameters within a Parameterized Subroutine Block: 

1. Transitional contacts, transitional coils, and retentive coils are not allowed with 
formal parameters. The editor will substitute the non-retentive equivalent of these 
functions, +---(M), +--- (SM), and +--- ( /Ml, and display an appropriate 
warning message. 

2. Formal BIT input parameters cannot be used as output parameters on a function 
block. 

3. The DO10 function is not allowed with formal parameters. 

4. Multi-word type function block (i.e., DINT, DWORD, or REAL) parameters are only 
allowed with formal NWORD parameters. 

5. Formal parameters are not allowed on the following function block parameters: -_ 

Function 

Service Request (SVCREQ) 
Communications Request (COMMREQ) 
DATA-INIT 
DATA-INIT-COMM 
DATA-INIT-PID 
DATA-INIT-ASCII 

Parameter 

PARMS input parameter. 
IN input parameter. 
Q output parameter. 

6. A Parameterized Subroutine Block’s BIT type formal parameters may not be passed 
to another Parameterized Subroutine Block. 

7. WORD formal parameters cannot be passed into another Parameterized Subroutine 
Block’s NWORD input parameter. 

-- 
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External Blocks 
External blocks are created using the C Programmer’s Toolkit. Refer to the C 
Programmer’s Toolkit for Series 90-70 PLCs (GFK-0646C) for detailed information regarding 
external blocks. 

How External Blocks Are Called 

External blocks are added to a user program by using the Librarian function in the 
Logicmaster software package. For information regarding importing external program 
blocks, refer to the “Program Blocks, External Blocks, and Interrupts” section of chapter 3, 
“Program Editing,” of the Logicmaster” 90-70 Programming Software User’s Manual, 
GFK-0263. 

An external block executes when called from the program logic in the -MAIN block or 
from another block. To facilitate the passing and returning of data, an external block 
may have 0 to 7 parameter pairs. 

In the following example, if %I00001 is set, the external block named EXT-11 is executed. 
The block operates on the input data, located at reference addresses %I00100 - 
%I00111 and %I00001 - %100016, and produces values in the block of output data, 
located at reference addresses %TOOOOl - %T00016, and at register memory addresses 
%ROO200 - %ROOZOl. The logic within the block can also control the OK output of the 
external block. 

%100001 
-I l- 

ZQOOOOl 
CALL EXT II o- 

(EXTERNAL) 

%100100 - Xl Xl -XT00001 

%100001 - x2 X2 -%R00200 

Note 
Unlike other block types, external blocks cannot call any other blocks. 
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External Blocks and Local Data 

External blocks support the use of %P global data. External blocks do not have their 
own %L data, but instead they inherit the %L data of the calling block. External blocks 
also inherit %S contacts, such as FST-EXE, from the calling block. If %L references are 
used within a external block and the block is called by -MAIN, %L references wiIl be 
inherited from the %P references wherever encountered in the external block (e.g., 
%LOOO5 = %POOO5). 

3 Inher~tsas%L-~ 

c 

dga 

Inherits as %L 

-t BLOCK - 
1 

Local Data Initialization 

When an external block is stored to the PLC, a copy of its internal data is saved off. This 
data is used to re-initialize the blocks data area whenever the PLC transitions from 
STOP to RUN. 

ExternaVstandalone programs do not use %L data, but the internal data they use is 
somewhat similar to local data as discussed above. Do not confuse internal data used in 
a standalone program with %L data. 
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Standalone C Programs 

Like external blocks, standalone programs are developed using the C Programmer’s 
Toolkit. Unlike external blocks, however, standalone C Programs can be up to 512K bytes 
in size. Standalone C programs cannot call other standalone programs, nor can they call 
any blocks within an RLD program. Similarly, blocks within an RLD program cannot call 
a standalone program. Instead, standalone C programs are scheduled for execution 
using one of several possible program scheduling modes, described on page 2-52. 

A maximum of 16 standalone programs can be used at one time. If an RLD program is 
used, only 15 standalone programs are allowed, for a total of 16 programs. 

Note 
Since standalone C programs are truly separate programs, they do not 
have access to memory types local to an RLD program (%L and %P). 
Do not confuse the internal or local data used in a standalone C 
program with %L and %P data. 

Data Encapsulation 

,- 

Each standalone C program is provided with a means of obtaining its own local copy of 
user data references. Instead of operating on the global set of user references, each 
standalone program can operate on its own local set of data. This feature is supported 
through the use of an i~~utloutput specification. For instructions on how to set the 
input/output specification for a program, refer to the “Specifying Local Data References” 
part of Chapter 3, “Program Editing,” Section 9, “Multiple Programs: Program 
Declarations,” in the Logicmasfer T” 90-70 Programming Soffware User’s Manual, GFK-0263. 

The following steps occur when using an I/O specification with a standalone C program: 

1. When the program is scheduled for execution, any corresponding input specification 
is copied from the global user reference data area(s) to an area local to the program. 

2. As the program executes, it can operate on its local set of input and output data. 
Any interruptions during the execution phase will not affect this program’s local 
copies of input or output data. 

3. When the program completes, its local output specification is copied back to the 
specified set of user data reference areas. 

Two particular concerns are addressed by using an input/output specification. First, if a 
program is suspended mid-execution and an output scan is performed before execution 
is resumed, output values will remain consistent since the output scan values are 
obtained from the user data reference locations. Second, if a program is interrupted 
mid-execution by another program, the first program is unaffected by changes to global 
data caused by the second program, since it has its own local copy of data. 

;-, 

Another benefit to using an input specification is to provide a more accurate sampling of 
input values. If a program’s execution is postponed due to higher priority programs, the 
input specification may provide the program with a set of data that more accurately 
represents the state of that data when the program was scheduled since global user 
reference data may have been modified by higher priority programs or by the scanning 
of input values. 
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Input/Output Specifications 
- 

Unlike external blocks, standalone programs cannot have any input or output 
parameters, neither can RLD programs. Standalone C programs may utilize an 
input/output specification which lists a maximum of eight input and eight output 
ranges. The input ranges will be copied to the program at the start of program 
execution. The output ranges are copied from the standalone C program to the global 
reference on the completion of program execution. Note that this differs from 
external block parameters which are passed by reference, not by value. This 
operation is especially important for programs which may be time-sliced over 
multiple sweeps, which can occur when using Microcycle Sweep model. 

1 Caution 1 

When the PLC runs in Microcycle mode, programs can be suspended 
in the middle of execution, possibly in the middle of a line of C code or 
in the middle of a rung of logic or function block. If the program uses 
global references such as %Q, %R, etc., a possible inconsistent set of 
reference values may be present at the time an interrupt program or 
output scan occurs. This inconsistency could even be within a given 
reference value if the value is not accessed according to its type. 

1. Incoherent data can result if a program uses global data and is suspended across multiple 
sweeps. The data referenced will be from two successive sweeps. Although data cannot be 
incoherent within a byte or word, global data should only be accessed using its basic type j 
(byte, word, etc.), otherwise incoherency can apply 10 individual elements as well. 
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To illustrate the possibility of inconsistent output data, consider the following example 
program which updates a given output value in several locations. For this example, 
assume that the user has configured %AQl as an output specification from the second 
program, and that user reference %AQl contains the value 0 when the two programs 
begin execution. 

Figure 2-3. Differences Between Accessing Global and Local (Internal) Data 

t 

Program Accessing Global Program Using 40 
Data Specification 

<program begins> 

C,.AQl = 0 An output scan occur- 
ring after this line of 
code would output a 0 
to AQ1. 

<program begins> 

LOC[l] = 0 An output scan occur- 
ring after this line of 
code would output a 
0 to AQI. 

C AQl = ‘;;,4Ql + 2 An output scan occur- 
ring after this line of 
code would output a 2 
to AQl. 

LOC[l] = Loc(1]+2 An output scan occur- 
ring after this line of 
code would output a 
0 to AQI. 

SAQI = :&AQl + 12 / An output scan occur- 
ring after this line of 
code would output a 
14 to AQI. 

LOC[l]=LOC[l] + 12 An output scanoccur- 
ring after this line of 
code would output a 
0 to AQl. 

%AQl = %AQ1/2 An output scan occur- 
ring after this line of 
code would output a 7 
to AQI. 

An output scan occur- 
ring after this line of 
code would output a 
0 to AQI. 

<program completes> <program completes> 
The PLC copies the output specification from 
a local area back to the global areas when the 
program completes. 

Further output scans will output a 7 to AQl. Further output scans will output a 7 to AQl. 

Note 
Remember that standalone C programs are truly separate programs, 
they do not have access to memory types local to an RLD program (%L 
and %I’). Do not confuse the internal or “local” data used in a 
standalone C program with %L and %I’ data. 
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Standalone C Programs and Local Data 

Standalone C programs do not have a local data copy provided by the PLC. Similarly 
they are not able to access %P memory of an RLD program, nor can they access any %L 
memory associated with a block within an RLD program. Standalone C programs do 
have local data that is declared within the C source file(s) used to create the standalone C 
program. Refer to the C Progrummer‘s Tcdcif User’s Manual (GFK-0646) for further 
information. 

Local Data Initialization 

When a standalone C program is stored to the PLC, a copy of its internal data is saved 
off. This data is used to re-initialize the program’s data area whenever the PLC 
transitions from STOP to RUN. 

2-40 Series 90-70 Programmable Controller Reference Manual - May 1995 GFK0265G 



cl 2 

Rexrencing I/O Specification Data within a Standalone C Program 

Several new C macros are defined for standalone C programs which are used to define 
and access input and output specification data. Refer to the C Programmer’s Toolkit for 
Series 90-70 PLCs (GFK-0646, revision C or later) for information regarding referencing 
I/O specification data within a standalone C program. 

Data Coherency of I/O Specifications 

Since standalone C programs can be interrupted by other programs and interrupt 
blocks, data incoherency within an UO specification can occur. Each individual I/O 
specification is limited to 2048 bytes, for a maximum of 16k bytes of input data and 16k 
bytes of output data. The 90-70 PLC will ensure the following: 

l Each byte within an individual Z’O specification is coherent with respect to that 
individual specification. 

l If the total length of all input specifications is no more than 2048 bytes, the entire 
input specification will be coherent. 

l If the total length of all output specifications is no more than 2048 bytes, the entire 
output specification will be coherent. 

If the total length of an input or output specification exceeds 2048 bytes, groups of 
individual specifications whose combined lengths do not exceed 2048 bytes will be 
coherent. The following table indicates coherency in this case. 

Table 2-l 1. Coherency of I/O Specification 

I/O specification Length (bytes) 

2000 

48 

Interrupts may occur 

1024 

Interrupts n::ji xcur 

1026 

Interrupts may occur 

10 

20 

20 

20 
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Using RID v. Standalone C Programs - 

Several options need to be considered when determining which type of program is to be 
used. These issues are discussed in greater detail in following sections. The following 
list summarizes many of the features supported in each of the types of programs: 

Interrupt Blocks are preferred over standalone programs when interrupt latency is a 
concern. The overhead to process an interrupt standalone program is much larger 
than that of an interrupt block. 

RLD programs may operate only on global user reference data. This can introduce 
data coherency problems when the RLD program is run in Microcycle mode and the 
program is suspended over multiple sweeps. 

Standalone C programs incur an 8 KB overhead per program. 

An RLD program is preferred over a standalone C program when using large 
amounts of boolean instructions. The RLD program is much better suited for 
relay-type logic than are standalone C programs. 
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Table 2-12. RLD vs. Standalone C Program Trade-offs 

Program- Program Data Types Local Data Scheduling Data En- Block Types 
ming Lan- Size Limit Accessible Size Modes capsdation Supported 

guage 

RLD Ladder 
Logic 

smaller of 
512k or 
available 
memory 
size, orga- 
nized into 
16k blocks. 

All 8k %r: 8k 
%L per 
block 

Au’ No 
EC 
PSB 
External 

Standalone C, using smaller of All except unlimited, All’ Yes n/a 
the C pro- 512k or %p, %L counts as 
grammers available part of pro- 
toolkit. memory gram size 

size 

“Using Microcycle Sweep mode with an RLD program is not recommended. RLD programs always operate on 
global data directly, which can lead to inconsistent output values if the RLD program is suspended 
mid-execution, See the section on Microcycle Sweep mode on page 2-49 for further details. 

Differences in Operation: RLD and Standahe C Programs 

Retentiveness of Data 
When only standalone C programs are used, the retentive nature of data is based solely 
on memory type since there are no coil instructions. In this case %Q and %M are 
retentive. If both RLD and standalone C programs are used, the retentive property of 
memory types is driven by their use in the RLD program. For more information about 
retention of logic and data, refer to the “Retentiveness of Logic and Data” section on 
page 2-14. For more information on retentive properties of specific memory types, refer 
to the table on page 2-11. 

Global Data 
RLD programs only have access to global data areas since they do not have the ability to 
use Input/Output Specifications. This can lead to inconsistent output values if an RLD 
program is used in Microcycle Sweep mode. 

Interrupt Execution 
Interrupt blocks within the RLD program have the highest priority in the system. In 
addition, they cannot be preempted while standalone C programs can be. 

Queuing of Interrupts 
The 90-70 PLC can queue the invoking of interrupt blocks within the RLD program. A 
standalone C program triggered by an interrupt will not be queued should another 
interrupt occur during the processing of the first interrupt. In this case a fault will be 
logged in the PLC fault table. 
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System Status References 
The following differences exist when using System Status References* (called 
“Convenience References” in previous editions of this manual): 

l The reference FST-EXE is not available to standalone C programs. 

l The reference FST-SCN does not refer to %SOOOl within standalone C programs. 
Instead, a macro is provided by the C toolkit to provide identical functionality. 

*For information on System Status References, refer to page 2-18 through 2-21. 
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Section 4: PLC Sweep Modes and Program Scheduling Modes 

Normal Sweep Mode 

In Normal Sweep mode, each PLC sweep can consume a variable amount of time. The 
Logic Window is executed in its entirety each sweep. The Communications and 
Background Windows can be set to execute in a LIMITED or RUN-to-COMPLETION 
mode. Normal Sweep is the most common sweep mode used for PLC applications. 

The following figure illustrates three successive PLC sweeps in Normal Sweep mode. 
Note that the total sweep times may vary due to sweep-to-sweep variations in the Logic 
Window, Communications Widows, and Background Window. 

Figure 2-4. Typical Sweeps in Normal Sweep Mode 

SWEEP n SWEEP n+l SWEEP n+2 

iiR 

INPUT 

LOGIC 

OUTPUT 

PRG 

s-is 

BG 

The following abbreviations are used in the above figure: HK for Housekeeping PRG for 
Programmer Window, SYS for System Communications Window, BG for Background Window. 

For more information on Normal Sweep mode, refer to chapter 5, “PLC Control and 
Status,” and chapter 11, section 2, “Configuring the CPU Module,” in the Logicmasfer 
90-70 Programming Software User’s Manual, GFK-0263. 
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Constant Sweep Mode 

In Constant Sweep mode, each PLC sweep begins at a specified Constant Sweep time 
after the previous PLC sweep began. The Logic Window is executed in its entirety each 
sweep. If there is sufficient time at the end of the sweep, the PLC will alternate among 
the Communications and Background Windows, allowing them to execute in 
RUN-to-COMPLETION mode until it is time for the next sweep to begin. Some or all of 
the Communications and Background Windows may not be executed. The 
Communications and Background Windows will terminate when the overall PLC sweep 
time has reached the value specified as the Constant Sweep time. 

One reason for using Constant Sweep mode is to ensure that l/O are updated at 
constant intervals. 

The value of the Constant Sweep timer can be configured using the Logicmaster 90-70 
Configuration software and can be any value from 5 to 2550 milliseconds. The Constant 
Sweep timer value may also be set and Constant Sweep mode may be enabled or 
disabled by the Logicmaster 90-70 Programming software or by the user program using 
SVCREQ function #l. The Constant Sweep timer has no default value; a timer value 
must be set prior to or at the same time Constant Sweep mode is enabled. 

If the PLC sweep exceeds the Constant Sweep time in a given sweep, the PLC places an 
oversweep alarm in the PLC fault table and sets the OV-SWP (%SA0002) status 
reference at the beginning of the next sweep. The OV-SWP status reference is reset 
when the time of the last sweep did not exceed the Constant Sweep timer or the PLC is 
not in Constant Sweep mode. Additional sweep time due to an oversweep condition in 
a given sweep does not affect the time given to the next sweep. 

__. 
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The following figure illustrates four successive PLC sweeps in Constant Sweep mode 
with a Constant Sweep time of 100 milliseconds. Note that the total sweep time is 
constant, but an oversweep may occur due to the Logic Window taking longer than 
normal. 

Figure 2-5. Typical Sweeps in Constant Sweep Mode 

SWEEP n 
t = 0 ms. 

SWEEP n+l 
t = 100 ms. 

SWEEP n+2 
t = 220 ms. 

SWEEP n+3 
t = 320 ms. 

D 
D 

INPUT 

. 
D 

Constant: H LOGIC 

Sweep : 
Time : 

D l-4 OUTPUT 

OUTPUT 

RR HK 

INPUT INPUT 

LOGIC LOGIC 

OUTPUT 

PRG 
OUTPUT 

PRG 

SYS 

BG 

PRG 

SYS 

SYS BC 

BG PRG . 
‘3 

: 20 ms. oversweep 

-4 

*The following abbreviations are used in the above figure: HK for Housekeeping PRG for 
Programmer Window, SYS for System Communications Window, BG for Background Window. 

For more information on Constant Sweep mode, refer to chapter 5, “PLC Control and 
Status,” and chapter 11, section 2, “Configuring the CPU Module,” in the Logicmaster 
90-70 Programming Software User’s Manual, GFK-0263. 
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Constant Window Mode 

In Constant Window mode, each PLC sweep can consume a variable amount of time. 
The Logic Window is executed in its entirety each sweep. In this mode, the PLC will 
alternate among the three windows, allowing them to run in a RUN-to-COMPLETION 
mode for a time equal to the value set for the Constant Window timer. The overall PLC 
sweep time is equal to the time required to execute the Housekeeping, Input Scan, Logic 
Window, and Output Scan phases of the sweep plus the value of the Constant Window 
timer. This time may vary due to sweep-to-sweep variances in the execution time of the 
Logic Window. 

An application which requires a certain amount of time between the Output Scan and 
the Input Scan, permitting inputs to settle after receiving output data from the program, 
would be ideal for Constant Window mode. 

The value of the Constant Window timer can be configured using the Logicmaster 90-70 
Configuration software and can be any value from 5 to 255 milliseconds. The Constant 
Window timer value may also be set by the Logicmaster 90-70 Programming software or 
by the user program using SVCREQ functions #3, #4, and #5. 

The following figure illustrates three successive PLC sweeps in Constant Window mode. 
Note that the total sweep times may vary due to sweep-to-sweep variations in the Logic 
Window, but the time given to the Communications and Background Windows is 
constant. Some of the Communications or Background Windows may be skipped, 
suspended, or run multiple times based on the Constant Window time. _--. 
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Figure 2-6. Typical Sweeps in Constant Window Mode 

SWEEP n SWEEP n+l SWEEP n+2 

PRG 
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'-% 

PRG 0 
8 
I 
e 
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8 
D 
8 

SYS a 
a 

6 *.J 

Constant 
Window 
Time 

‘The following abbreviations are used in the above figure: HK for Housekeeping PRG for 
Programmer Window, SYS for System Communications Window, BG for Background Window, 

For more information on Constant Window mode, refer to chapter 5, “PLC Control and 
Status,” and chapter 11, section 2, “Configuring the CPU Module,” in the Logicmaster 
90-70 Programming Software User’s Manual, GFK-0263. 

Microcycle Sweep Mode 

In Microcycle Sweep mode, each PLC sweep begins at an absolute time, which is a 
multiple of the base cycle time, relative to the STOP-to-RUN transition of the PLC. The 
base I”~ Ae time specifies how long each sweep should take (similar to the Constant 
Swec:F +me in Constant Sweep mode). The user programs are scheduled for execution 
each :..’ :eep based on their period and may execute in a time-sliced fashion over multiple 
PLC ‘.b’. ceps. The PLC will alternate between the Communications and Background 
Wind-i:,:s, allowing them to run in a RUN-to-COMPLETION mode until it is time for the 
next sweep to begin. 

Microcycle Sweep mode can be used to allow some programs to execute more often than 
others. This allows more processing time to be applied to the more important or more 
time-critical tasks. Microcycle Sweep mode also allows programs to execute more in line 
with the time when their inputs are available. 

Although Microcycle Sweep mode has a fixed sweep time, it is significantly different 
from Constant Sweep mode. First, user programs do not necessarily execute in their 
entirety each sweep. In order to maintain the base cycle time and the Communications 
and Background Window times, user programs may be suspended during execution and 
resumed the following PLC sweep. Also, additional sweep time due to an oversweep 
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condition in a given sweep causes the next sweep to be shortened by the oversweep 
time. In this way each PLC sweep (with the exception of sweeps which follow an 
oversweep condition) begins at an absolute time relative to the STOP-to-RUN transition 
of the PLC. Finally, the Communications and Background Windows are guaranteed to 
run for at least the specified Window time each sweep. The Logic Window will be 
suspended, if necessary, to guarantee that the Communications and Background 
Windows get to run for the specified Window time. 

The base cycle time and the window timer value can be configured using the 
Logicmaster 90-70 Configuration software. The base cycle time can be any value from 5 
to 2550 milliseconds. The Constant Window timer can be any value from 5 to 255 
milliseconds. The base cycle time and Constant Window timer may also be set by the 
Logicmaster 90-70 Programming software while the PLC is in STOP mode. The base 
cycle time and window timer cannot be changed while the PLC is in RUN mode. 

In Microcycle Sweep mode, Periodic programs execute on a priority basis. Periodic 
programs have priority inverse to their period (smallest period has highest priority). 
Refer to the next section titled “User Program Execution” for more information on 
Periodic programs and their execution. 

If the PLC sweep exceeds the base cycle time in a given sweep, the PLC places an 
oversweep alarm in the PLC fault table and sets the OV-SWP (%SAOOOZ) status 
reference at the beginning of the next sweep. The OV-SWP status reference is reset 
when last sweep time does not exceed the base cycle time. Sweep time due to an 
oversweep condition in a given sweep causes the next sweep to be shortened by the 
oversweep time. 

The following figure illustrates three successive PLC sweeps in Microcycle Sweep mode 
with a base cycle time of 100 milliseconds. Note that the sweep time is constant and the 
Communications and Background Windows are guaranteed to run for the configured 
window timer. In sweep n and sweep n+l, the Logic Window finishes early and 
additional time is given to the Communications and Background Windows. In sweep 
n+2, the Logic Window is not complete and is suspended so that the Communications 
and Background Windows can run for the specified window time. 
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Figure 2-7. Typical Sweeps in Microcycle Sweep Mode 

Base 
Cycle 
Time 

SWEEP n SWEEP n+l SWEEP n+2 
t = 0 ms. t = 100 ms. t = 200 ms. 

m-.-.--w. 

Ti 

rAd 

OUTPUT 

*The following abbreviations are used in the above figure: HK for Housekeeping PRG for 
Programmer Window, SYS for System Communications Window, BG for Background Window. 

Note 
Run Mode Store (described in the “Storing to PLC from Programmer” 
section of chapter 9 in the Logbnaster” 90-70 Programming Software 
User’s Manual, GFK-0263) of logic, including ALT-S, is not supported in 
Microcycle Sweep mode. Also, the Single Sweep Debug feature is not 
supported in Microcycle Sweep mode. 

For more information on Microcycle Sweep mode, refer to chapter 5, “PLC Control and 
Status,” and chapter 11, section 2, “Configuring the CPU Module,” in the Logimasfer” 
90-70 Prograv;rning Software User’s Manual, GFK-0263. 
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Program Scheduling Modes 

Each user program in the 90-70 PLC can execute, subject to sweep mode restrictions, in 
one of four program scheduling modes. This section will briefly describe the following 
four available program scheduling modes: 

l Ordered 

l Timed 

l Event-Triggered 

l Periodic 

Ordered 

Timed 

Event- 
Triggered 

Periodic 

2-52 

Note 
For instructions on entering or changing the scheduling modes, refer to 
section 9, “Multiple Programs: Program Declarations,” in chapter 3 of 
the Logicmaster 90-70 Programming Software User’s Manual, GFK-0263. 

Ordered programs are executed in the Logic Window with all other Ordered programs. 
Ordered programs are executed once per sweep in the sequence in which they are 
declared in the Program Declaration screen of the Logicmaster 90-70 Program Editor. 
(For instructions on using the Program Declaration screen, refer to section 9, “Multiple 
Programs: Program Declarations,” in chapter 3 of the Logicmaster 90-70 Programming 
Software User’s Manual, GFK-0263.) Ordered programs are not supported in Microcycle 
Sweep mode. 

Timed programs are scheduled to execute on a specified time interval with an initial 
delay (if specified) applied on STOP-to-RUN transition of the PLC. Timed programs are 
scheduled to execute on a priority basis during any phase of the PLC sweep. Timed 
programs are not supported in Microcycle Sweep mode. 

Event-Triggered programs are scheduled to execute on the receipt of a configured I/O 
interrupt. Event-Triggered programs are scheduled to execute on a priority basis during 
any phase of the PLC sweep when the PLC is in Normal Sweep, Constant Sweep, or 
Constant Window Sweep mode. 

In Microcycle Sweep mode, Event-Triggered programs are scheduled to execute on a 
priority basis in the Logic Window. In this case, the execution of Event-Triggered 
programs may be time-sliced over multiple sweeps. 

Periodic programs are scheduled to execute in the Logic Window with all other Periodic 
programs. Periodic programs execute on a priority basis relative to all other programs 
and may be time-sliced over multiple sweeps. Periodic programs are only supported in 
Microcycle Sweep mode. 

-. 
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Choosing PLC Sweep Mode and Program Scheduling Mode 

Table 2-13. indicates the availability of each program scheduling mode in each of the 
available PLC sweep modes. 

Table 2-13. Available Program Scheduling Modes in each PLC Sweep Mode 

Program Sckeduling Mode I -1 

Sweep 
Mode 

Normal 

Ordered Timed 

Yes Yes 

Event- 
Triggered 

Yes 

Periodic 

No 

Interrupt 
Blocks 

Yes 

‘Constant 

Constant 
Window 

Mkrocvcle 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes * 

No 

No 

Yes 

Yes 

Yes 

Yes 

’ Executes in Logic Window only. 

User Program Execution 

User Program Priorities 
The priority of a user program specifies its priority relative to other programs. 
Higher priority programs execute before lower pribrity programs. If two or more 
programs with the same priority are scheduled at the same time, the order of 
execution is undefined. Programs can be suspended in the middle of execution by 
higher priority programs and interrupt blocks. 

Ordered programs all have the same priority and are executed in the order in which 
they are declared in the Program Declaration screen in Logicmaster 90-70. Ordered 
programs have lower priority than Timed programs, Event-Triggered programs, and 
interrupt blocks. 

Periodic programs have priority inverse to their period (smallest period has highest 
i:\:iority). The order of execution of Periodic programs with the same period is 
.:r?defined. Perlndic programs have lower priority than Timed programs, 
I.*, ent-Triggered programs, and interrupt blocks. 

Ymed and Event-Triggered programs have higher priority than Ordered and Periodic 
programs. The priority of a Timed or Event-Triggered program specifies its priority 
relative to other Timed and Event-Triggered programs. The priority range lo-99 
(10 being the highest priority) is reserved for Timed and Event-Triggered programs 
which can run during any phase of the PLC sweep (i.e., not restricted to running in 
the Logic Window). Timed and Event-Triggered programs operate this way when the 
PLC is running in Normal Sweep, Constant Sweep, or Constant Window mode. In 
Microcycle Sweep mode, Event-Triggered programs are executed in the Logic 
Window, and priorities of lOO- 109 (100 being the highest priority) are reserved for 
this mode. 
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Timed and J/O interrupt blocks have the highest priority of any user logic. 

Table 2-14. Priority Values for limed and Event-Triggered Programs 

Sweep Mode 
I I I 

Scheduling 
Mode 

Normal Sweep 
Constant Sweep 

Constant Window Microcycle 

Ordered * Executed in order 
declared in the Logic- 

master 90-70 Program 
Declaration screen. 

Not supported. 

Periodic * 
I 

Not supported. Smallest period has 
highest priority. 

Event-Triggered 10-99 100-109 

Timed 10-99 Not supported. 

* Ordered and Periodic scheduling modes have lower priority than Timed and 
Event-Triggered scheduling modes. 

User Program Execution in Normal Sweep, Constant Sweep, and 
Constant Window Modes 
In Normal Sweep, Constant Sweep, and Constant Window modes, the 90-70 PLC can 
execute Ordered, Timed, and Event-Triggered programs as well as Timed and I/O 
interrupt blocks. 

- 

Ordered programs execute in their entirety once per sweep in the Logic Window. The 
programs execute in the order in which they are declared in the Program Declaration 
screen in the Logicmaster 90-70 Program Editor. (For instructions on entering or 
changing the scheduling modes, refer to section 9, “Multiple Programs: Program 
Declarations,” in chapter 3 of the Logicmaster 90-70 Programming Software User’s Manual, 
GFK-0263.) The input specification is copied prior to execution of fhe program, and the 
output specification is copied upon completion of the program. In this way, the output 
of one program can be used as input for the next, if desired. 

The following figure depicts two Ordered programs (A and B) executing in a typical PLC 
sweep in Normal Sweep mode. 
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Figure 2-8. Ordered Program Execution Sequence 

GFK0265G 

A Execution 

A Output Spec Copy 

B Input Spec Copy 

B Execution 

B Output Spec Copy 

output Scan 

Programer comm 

System comm 

Background Window 

In Normal Sweep, Constant Sweep, and Constant Window mode, Timed and 
Event-Triggered programs execute during any phase of the PLC sweep. These programs 
will preempt the execution of Ordered programs and lower priority Timed and 
Event-Triggered programs. The input specification is copied at the time the program is 
scheduled to execute (i.e., when the time interval expires or the I/O interrupt occurs). 
The output specification is copied upon completion of the program. 

Timed and YO interrupt blocks execute during any phase of the PLC sweep. These 
blocks will preempt the execution of all programs and have the highest priority of any 
user logic in the PLC. Timed and I/O interrupt blocks do not have an input or output 
specification copy. 

The following figure depicts 2 Ordered programs (A and B) , an Event-Triggered 
program (C) with priority 10, a Timed program (D) with priority 20, and an I/O interrupt 
block all executing in a typical PLC sweep in Normal Sweep mode. 
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Figure 2-9. Ordered, Timed, Event-Triggered and Interrupt Block Execution Sequence .-“. 

SWEEP xi 

IllpUt 
C Execution 

D Input Spec Copy 
, 

, D Execution I 

I I 
I 

I I 
I 

I B Execution , D Execution 

, 
Suspended 

8 
1 

I 

System corn 
t Window I 

Suspended I 
Interrupt Block E 

I 

X - I/O interrupt occurs invoking Event-Triggered Program C 
Y -Timed interrupt occurs invoking Timed Program D 
Z - I/O interrupt occurs invoking I/O interrupt block E 
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User Program Execution in Microcycle Sweep Mode 
In Microcycle Sweep mode, the 90-70 PLC can execute Periodic and Event-Triggered 
programs as well as Timed and I/O interrupt blocks. 

Periodic programs execute in the Logic Window. These programs are scheduled to 
execute based on the program’s period. For example, a program with a period of 1 will 
be scheduled to execute every PLC sweep and a program with a period of 2 will be 
scheduled to execute every other PLC sweep. Periodic programs have priority inverse to 
their period (smallest period has highest priority). These programs are subject to 
time-sliced execution over multiple sweeps based on the time available to the Logic 
Window. Unlike Ordered programs, the input specification is copied at the beginning of 
the Logic Window for alI Periodic programs which are scheduled to begin execution in a 
given sweep. In other words, all input specification copies will occur for Periodic 
programs before any of the Periodic programs begin, or continue, executing. The output 
specification is copied upon completion of the program. 

The following figure depicts two (2) Periodic programs (A and 8) executing in a typical 
PLC sweep in Microcycle Sweep mode. 

Figure 2-l 0. Periodic Program Execution Sequence 

GFK0265G 

I HousekeepinS I 

A Input Spec copy 

A Execution 

B Execution 

1 B Output Spec Copy 1 

system comm 

BackSround Window 

Unlike other sweep modes, Event-Triggered programs execute in the Logic Window only 
when the PLC is in Microcycle Sweep mode. If the I/O interrupt occurs during, or prior 
to, the end of the Logic Window, the Event-Triggered program will be scheduled to 
execute in the Logic Window of the current PLC sweep. Otherwise, it wiIl be scheduled 
to execute in the Logic Window of the next PLC sweep. Event-Triggered programs will 
preempt the execution, or resumption, of Periodic programs and lower priority 
Event-Triggered programs. These programs are subject to the same time-sliced 
execution over multiple sweeps as Periodic programs, based on the time available to the 
Logic Window. The input specification for an Event-Triggered program is copied at the 
time the program is scheduled to execute (i.e., when the I/O interrupt occurs) not at the 
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. . 
beginning of the Logic Window as with Periodic programs. The output specification is 
copied upon completion of the program. 

.-.. 

Timed and I/O interrupt blocks execute during any phase of the PLC sweep when the 
PLC is in Microcycle Sweep mode. These blocks will preempt the execution of all 
programs and have the highest priority of any user logic in the PLC. Timed and I/O 
interrupt blocks do not have an input or output specification copy. 

The following figure depicts two Periodic programs (A and B) and one Event-Triggered 
program (C) executing in two successive Microcycle Sweeps. Periodic programs A and B 
both have a period of 1. 
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Figure 2-11. Periodic and Event-Triggered Execution Sequence 
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B Input Spec Copy 

A Execution 
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X - I/O interrupt occurs invoking Event-Triggered program C 
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Global Data in Microcycle Sweep Mode 

Incoherent data can result if a program uses global data (%R, %I, %Q, etc.) and is 
suspended across multiple sweeps. The data referenced will be from two successive 
sweeps. Although data cannot be incoherent within a byte or word, global data should 
only be accessed using its basic type (byte, word, etc.); otherwise incoherency can apply 
to individual elements as well. If at all possible, the input and output specifications 
should be used to access and update global data areas. 

Interrupt Handling 

There are two types of interrupts available for user program handling in the 90-70 PLC. 

I/o lfltf!rrUptS These interrupts are generated by 90-70 VO modules to indicate discrete input state 
changes (rising/falling edge), analog range limits (low/high alarms), and high speed 
signal counting events. 

Timed 
Interrupts 

These interrupts are generated by the 90-70 PLC CPU based on a user specified time 
interval with an initial delay (if specified) applied on STOP-to-RUN transition of the 
PLC. 

Both of these types of interrupts may invoke a user program or block. 

Interrupt blocks and programs can interrupt the execution of 
non-interrupt logic as well as other TIMED and EVENT-TRIGGERED 
programs. Therefore, unexpected results may occur if the interrupting 
logic and interrupted logic access the same data. If necessary, 
SVCREQ #17 or SVCREQ # 32 can be used to temporarily mask I/O 
and timed interrupt blocks and programs from executing when shared 
data is being accessed. 
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Interrupt Handling and Scheduling with Blocks 

An interrupt block has the highest priority of any user logic in the system, and may be 
programmed to execute upon the receipt of a timed or VO interrupt. The execution of a 
block triggered from a timed or I/O interrupt preempts the execution of the normal PLC 
sweep activities. Execution of the normal PLC sweep activities is resumed after the 
interrupt block completes. There can be a maximum of 64 I/O interrupt blocks and 16 
timed interrupts blocks. 

Note 

Timer function blocks do not accumulate time if used in a block that is 
executed as a result of a timed or I/O interrupt. 

Beginning with Release 6 of the PLC CPU, RLD interrupt blocks may make calls to other 
blocks. The application stack used during the execution of interrupt blocks is different 
from the stack used by the RLD program. Therefore, the nested call limit is different 
from the limit described for calls from the -MAIN block. The PLC will log an 
“Application Stack Overflow” fault and the PLC will transition to STOP/FAULT mode if 
a call results in insufficient stack space to complete the call. 

Note 

Blocks which may execute as a result of a timed or I/O interrupt should 
not be called from the -MAIN block or other non-interrupt blocks 
because portions of the code executed by blocks are not reentrant. In 
the example below INTl, INT2, BLOCK5, and PSBl should not be called 
from -MAIN, BLOCK2, BLOCK3, or BLOCK4. 
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I/O Interrupt Blocks 
- 

A block may be triggered by an interrupt input from certain hardware modules. For 
example, on the 32Circuit 24 VDC Input Module (IC697MDL650), the first input can be 
configured to generate an interrupt on either the rising or falling edge of the input 
signal. If the module is configured in this manner, that input can serve as a trigger to 
cause the execution of a RLD or External block. 

To program an I/O interrupt block, the block must first be declared in the Logicmaster 
90-70 block declaration section. It must then be associated with the interrupt through 
the use of an interrupt declaration. 

The figure below shows two I/O interrupt declarations in the Logicmaster 90-70 
interrupt declaration screen. The trigger ST-BUT calls RLD block INTl if the input from 
a stop button wired to input 1 transitions in the configured direction. The module can be 
configured to generate the interrupt on a rising edge or a falling edge of the input. The 
RLD block INT2 is triggered by %AI00009. 

Figure 2-12. I/O Interrupt Block Declarations 

[ ST-BUT ] ------w LANG: LD (* 

[%AI00009] __t LANG: LD (* 

Note 
Parameterized subroutine blocks (PSBs) and External blocks (C blocks and 
C FBKs) with zero parameters may also be triggered by an interrupt input. 
For these types of blocks, the local data (%L) is inherited from the -MAIN 
local data (%l?), for example, %LOOO5 = %POOO5. 

For more information on interrupt declarations, refer to chapter 3, section 8, “Blocks, 
External Blocks, and Interrupts,” in the Logicmaster 90-70 Programming Software User’s 
Manual, GFK-0263. 
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Timed Interrupt Blocks 
A block may be executed on a user specified time interval with an initial delay (if 
specified) applied on STOP-to-RUN transition of the PLC. The time base options for 
timed interrupt blocks are l.Os, O.lOs, O.Ols, and 0.001s. 

To program a timed interrupt block, the block must first be declared in the Logicmaster 
90-70 block declaration section. It must then be associated with a timed interrupt and 
given an interval and initial delay through the use of an interrupt declaration. 

The first execution of a timed interrupt block will occur at ((DELAY * time base) + 
(INTVL * time base)) after the PLC is placed in RUN mode. The figure below shows two 
timed interrupt declarations in the Logicmaster 90-70 interrupt declaration screen, The 
RLD block BLKl will be executed at times of 3 seconds, 5 seconds, 7 seconds, etc., after 
the PLC is placed in RUN mode. The RLD block BLK2 will be executed at two-second 
intervals, beginning two seconds after the PLC is placed in RUN mode. The absence of a 
DELAY value for BLK2 indicates that there will not be an initial delay in the first 
execution of the block. 

Figure 2-13. Timed Interrupt Block Declarations 

------+ CALL BLKl 1 LANG: LD (* *) 

00002 - INTVL 

BLK2 1 LANG: LD (* *) 

CONST 
00002 - INTVL 

Parameters: 

Parameter Description 1 

DELAY 
interrupt to establish the frequency of execution of t6e associated block. 
DELAY is an optional field for the timed interrupt. It is a constant value which 
will be multiplied by the interrupt time base to establish an additional delay 
for the first execution of the associated block. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

INTVL . 

DELAY . . 
l = Valid data type, or place where power may flow through the function. 

Note 
Parameterized subroutine blocks (PSBs) and External blocks (C blocks and 
C FBKs) with zero parameters may also be triggered by a timed interrupt. 
For these types of blocks, the local data (%L) is inherited from the -MAIN 
local data (%P), for example, %LOOOS = %POOOS. 

For more information on interrupt declarations, refer to chapter 3, section 8, “Blocks, 
External Blocks, and Interrupts,” in the Logicmasfer 90-70 Programming Software User’s 
Manual, GFK-0263. 
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Interrupt Handling and Scheduling with User Programs 

Event-Triggered Programs 
Beginning with Release 6 of the PLC CPU, one of the scheduling modes available for 
user programs is activation of programs from an I/O interrupt. The Event-Triggered 
scheduling mode allows a user program to be invoked, along with its corresponding 
input and output specification copy, when a configured I/O interrupt occurs. 
Event-Triggered programs execute during any phase of the PLC sweep or only during 
the Logic Window, based on sweep mode. Refer to “User Program Execution” on page 
2-53 for more information on the scheduling and execution of Event-Triggered 
programs. 

To program an Event-Triggered program, the program must first be declared in the 
Logicmaster 90-70 Program Declaration screen. The scheduling mode must then be set to 
TRIGGERED using the Logicmaster 90-70 Program Specification screen. (For 
instructions on using the Program Declaration screen and Specification screen, refer to 
section 9, “Multiple Programs: Program Declarations,” in chapter 3 of the Logicmaster 
90-70 Progrumming Software User’s Manual, GFK-0263.) 

The following figure shows the program CPROG2 specified as a TRIGGERED program 
with a priority of 10. CPROG2 will execute at upon receipt of the configured I/O 
interrupt. 

Figure 2-i 4. Event-Triggered Program Specification 

~SEWP [FOLDER /U~ILW l~nrnr ’ 

> 
EXTERNAL PROGRIM SPECIFICATIOM 

Program FNC7-32 
Schedule Node TRIGGERED [ORDERED, TRIGGERED, TINED, PERIODIC) 

Priority 0001Q (10-99. 100-109) 
Trigger m 

Stack Size 00064 (k bytes) 

INPUT SPECIFICIWION OUIPUr SPECIFICRIION 
IlEtlORY SThRT LENGTH (bytes 1 NDMRY SWIRI LENGTH (bytes) 

%IoOQOl 10 %ROOZQQ 30 

<< Press ENTER key to Change Specification OF press ESC Key to Exit >> 

*D,. .V( 
:: 
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Timed Programs 
Beginning with Release 6 of the PLC CPU, one of the scheduling modes available for 
user programs is activation of a program from a timed interrupt. The Timed scheduling 
mode allows a user program to be executed, along with its corresponding input and 
output specification copy, on a user-specified time interval with an initial delay (if 
specified) applied on STOP-to-RUN transition of the PLC. Timed programs execute 
during any phase of the PLC sweep. (Refer to the “User Program Execution” section on 
page 2-53 for more information on the execution of Timed programs.) 

To program a Timed program, the program must first be declared in the Logicmaster 
90-70 Program Declaration screen. The scheduling mode must then be set to TIMED 
using the Logicmaster 90-70 Program Specification screen. (For instructions on using the 
Program Declaration screen and Specification screen, refer to section 9, “Multiple 
Programs: Program Declarations,” in chapter 3 of the Logicmaster 90-70 Programming 
Software UserS Manual, GFK-0263.) 

The time base options for Timed programs are specified in milliseconds. The first 
execution of a Timed program will occur at [(Initial Delay) + (Time Interval * time base)] 
milliseconds after the PLC is placed in RUN mode. 

In the following figure, the Timed program TMR2 will be executed at times of 210 ms, 
220 ms, 230 ms, etc., after the PLC is placed in RUN mode. TMR2 has a priority of 15. 
TMR2 will execute at the specified time intervals unless the disable reference %I00023 is 
ON. 

Figure 2-l 5. limed Program Specification 

miii 1 1 2- ~IARLES 3= lsrms 4m 1 51 k,, I- ISETUP 8- IFOLDER Y-lo- IUTILTY /PRINT‘ \ 

> 
EXTERNfiL PROGRC\N SPECIFICATION 

Program FNC7JZ 
Schedule Node TINED (ORDERED, TRIGGERED, TINED, PERIODIC) 

Priority 
Initial Delay 

m m,vv, 100-109) 
00200 Disable % 100023 

Time Interual 00010 NSEC Stack Size 00064 (k bytes) 

INPUT SPECIFICbTION OUTPUT SPECIFICfiTION 
IIENORY START LENGTH (bytes) NENORY STFIRT LENGTH (bytes) 

%bI@312 8 MQ0012 8 

<< Press ENTER key to Change Specification or press ESC Key to Exit >> 

@q&&&v m 
. . . 

Note 
Standalone programs execute on a priority basis. The user controls the 
setting of the priorities in Event Triggered and Timed scheduling modes 
via the Program Control screen in Logicmaster. For instructions on use 
of the Control screen, refer to chapter 3, section 9, “Multiple Programs: 
Program Declarations,” in the Log&aster 90-70 Programming Software 
User’s Manual, GFK-0263. 

_.---_ 
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Interrupt Blocks vs. Interrupt Programs 
There are important differences that the user must be aware of when choosing a 
program instead of a block to handle an interrupt. When a block is selected to handle a 
Timed or z/O Interrupt, the block will execute immediately upon receipt of the interrupt 
and run until it completes. Interrupt blocks can execute during any phase of the PLC 
sweep, regardless of the current PLC sweep mode. Pending Timed interrupt blocks will 
execute before pending I/O interrupt blocks, but once an interrupt block (Timed or I/O) 
begins executing, it will run until it completes. If an interrupt occurs which attempts to 
execute a Timed or I/O interrupt block which has not fully completed execution due to a 
previous interrupt, the interrupt will be ‘queued’ and the block will be executed again 
after the interrupt block completes execution, If an interrupt block has already been 
‘queued in this manner once, any additional interrupts which occur for this block will be 
ignored. 

Upon receipt of the interrupt, Timed or Event-Triggered programs are immediately 
scheduled to begin execution (including the copying of the input specification). 
However, the actual execution of the program occurs on a priority basis. Unlike 
interrupt blocks, the execution of Timed or Event-Triggered programs can be delayed or 
preempted by other Timed or Event-Triggered programs of a higher priority as well as 
other interrupt blocks. Additionally, if an interrupt occurs which attempts to schedule a 
Timed or Event-Triggered program which has not fully completed execution due to a 
previous interrupt, a “Program not Readied” application fault will be logged in the PLC 
fault table and the interrupt will be ignored. 

When the PLC is in Normal Sweep, Constant Sweep, or Constant Window mode, 
interrupt programs can execute during any phase of the PLC sweep. When the PLC is in 
Microcycle Sweep mode, interrupt programs are scheduled to execute in the Logic 
Window. 

In summary, the primary differences between interrupt blocks and interrupt programs 
are as follows: 

Interrupt Block 

l Executed immediately upon receipt of interrupt. 

l Cannot be preempted by other logic once interrupt block begins execution. 

@ One additional interrupt is “queued” if the block is still executing due to a previous 
interrupt. 

o Executes during any phase of the PLC sweep. 

Interrupt Program 

l Scheduled to execute on a priority basis. 

l Can be preempted by higher priority interrupt program or interrupt block. 

l Additional interrupts are ignored and a fault is logged if the program is still 
executing due to a previous interrupt. 

l Executes during any phase of the PLC sweep when PLC is in Normal Sweep, 
Constant Sweep, or Constant Window mode. 

l Executes in Logic Window when PLC is in Microcycle Sweep mode. 
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Section 5: 

Modes of 

Run/Outputs 
Ena bled 

Run/Outputs 
Disabled 

Stop/IO Scan 

Stop/No IO 
Scan 
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Run/Stop Operations 

Operation 

Four run/stop modes of operation are supported by the 90-70 PLC. You can change 
these modes in the following ways: the toggle switch, Logicmaster software, RLD 
function blocks, and system calls from C applications, Switching to and from various 
modes can be restricted based on privilege levels, position of the PLC toggle switch, 
passwords, etc. 

In this mode, the PLC runs user programs and continually updates physical outputs, 
including Genius and Field Control outputs. The Programmer and System 
Communications Windows are run in either LIMITED, RUN-TO-COMPLETION, or 
CONSTANT mode. 

Note 
Storing %P and %L reference data in either type of Run mode can be 
problematic. Refer to the “Storing to the PLC from the Programmer” 
section of chapter 9 in the Logicmaster 90-70 Programming Software User’s 
Manual, GFK-0263, for more information. 

In this mode, the PLC runs user programs, but updates to physical outputs, including 
Genius and Field Control, are not performed. Physical outputs are held in their 
configured default state in this mode. The Programmer and System Communications 
Windows are run in either LIMITED, RUN-TO-COMPLETION, or CONSTANT mode. 

In this mode the PLC does not run user programs, but the input and output scan phases 
of the PLC sweep are performed. The Programmer and System Communications 
Windows are run in RUN-TO-COMPLETION mode. The Background Window is 
LIMITED to 10 .ms. 

Note 
Stop/IO Scan mode is not supported in Microcycle Sweep mode, 

In this mode the PLC does not run user programs, and the input or output scan phases 
of the PLC sweep are not performed. The Programmer and System Communications 
Windows are run in a RUN-TO-COMPLETION mode. The Background Window is 
LIMITED to 10 ms. 

_- 
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Mode Transitions 

Stop-to-Run Transition 
Several operations are performed by the CPU on Stop-to-Run transition. These 
operations include the following: 

l Validation of sweep mode and program scheduling mode selections. 

l Validation of references used by programs with the actual configured sizes. 

l Re-initialization of data areas for external blocks and standalone C programs. 

0 Clearing of non-retentive memory. 

Run-to-Stop Transition 

GM-0265G 

Wind-Down Period for Microcycle Sweep Mode 

When the PLC is running in Microcycle Sweep mode (refer to page 249 for information 
about Microcycle Sweep mode), a wind-down or logic solution period may occur after 
the PLC is commanded to Stop mode. This wind-down period is equal to the amount of 
time that the currently executing program(s) take to complete their execution unless that 
amount of time exceeds 2.5 seconds. If the currently executing programs exceed 2.5 
seconds in their attempt to complete their executions, a fault will be logged in the PLC 
fault table, and the CPU will complete its transition to Stop mode. During the 
wind-down period, no additional programs (including interrupt programs and blocks) 
will be scheduled for execution. Input Scans, Output Scans, Communications Windows 
(Programmer and System), and the Background Window continue during the 
wind-down period. 

Note 
By definition, exceedir:g the CPU wind-down period means that not all 
programs completed :% -tecution prior to the PLC going to STOP mode. 
Furthermore, when t:. TLC is next commanded to RUN mode, all 
programs will begin e+ i!cution at their normal beginning point. 
Program(s) are not res;:med at their “wind-down exceeded” execution 
point. 
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.- 
Section 6: Power-Up and Power-Down Sequences 

Power-Up 
System power-up consists of the following parts: 

l Power-up self-test. 
l PLC memory validation 
0 System configuration 
l Option module self-test completion 
l Option module dual port interface tests 
0 I/O system initialization 

Power-Up Self-Test 
On system power-up, many modules in the system perform a power-up diagnostic 
self-test. Series 90-70 PLC modules execute hardware checks and software validity 
checks. Intelligent option modules perform setup and verification of on-board 
microprocessors, software checksum verification, local hardware verification, and 
notification to the CPU of self-check completion. Any failed tests are queued for 
reporting to the CPU during the system configuration portion of the cycle. 

In the CPU, power-up will be either a quick power-up (a warm start) or a full power-up 
(a cold start), depending on whether the CPU is able to go to RUN mode after powering 
up. If all the conditions are met for the CPU to go to RUN mode-a valid program or 
configuration is present, the switch is in RUN mode, and no fatal fault exists-then the 
CPU will perform a quick power-up. If any of the conditions are not met, a full 
power-up is performed. 

-. 

A quick power-up will only perform the CPU processor and BCP tests, along with a 
minimal RAM test. The goal of a quick power-up is to get the CPU up and running as 
quickly as possible. The remaining tests, ROM CRC, exhaustive memory tests, and 
peripheral tests are only performed on a full power-up. 

If a low battery indication is present, then a low battery fault is logged into the PLC fault 
table. 

PLC Memory Validation 
The next phase of system power-up is the validation of the PLC memory within the 
CPU. First, the system verifies that the battery is not low and that battery-backed RAM 
areas are still valid. A known area of battery-backed application RAM is checked to 
determine if data was preserved. Next, if a ladder diagram program exists, then a 
checksum is calculated across the -MAIN ladder block. If no ladder diagram program 
exists, then a checksum is calculated across the smallest standalone C program. 
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When the system is sure that the application RAM is preserved, then a known area of 
the BCP bit cache area is checked to determine if the BCP bit cache data was preserved. 
If this test passes, then the Bit Cache memory is left containing its power-up values. 
(Non-retentive outputs are cleared on a transition from STOP to RUN mode.) If this 
checksum does not compare or the retentive test on the application R4M fails, the Bit 
Cache memory is assumed to be in error and ail areas are cleared. The PLC is now in a 
cleared state, the same as if a new CPU module were installed. All logic and 
configuration files must be stored from the programmer to the PLC. 

System Configuration 
After completing its own self-test, the CPU performs the system configuration. It first 
clears all of the system diagnostic bits in the BCP Bit Cache memory. This prevents faults 
that were present before power-down, but are no longer present, from accidently 
remaining as faulted. Then it polls each module in the system, checking for completion 
of the module’s self-test. 

The CPU reads information from each module, comparing it with user-provided 
rackslot configuration information. Any differences between actual configuration and 
user-specified configuration are logged in the fault tables. 

Option Module Self-Test Completion 
Option modules may take a longer time to complete their self-tests than the CPU due to 
the time required to test communications media or other interface devices. As an option 
modi:lcl completes its initial self-tests, it tells the CPU the time required to complete the 
remainder of these self-tests. During this time, the CPU provides whatever additional 
information the module needs to complete its self-configuration, and the module 
continues self-tests and configuration. If the module does not report back in the time it 
specified, the CPU marks the module as faulted and makes an entry in one of the fault 
tables. When all self-tests are complete, the CPU obtains reports generated during the 
module’s power-up self-test and places fault information (if any) in the fault tables. 

Option Module Dual Port Interface Tests 
After completion of the option module self-test and results reporting, integrity tests are 
jointly performed on the dual-port interface used by the CPU and option module for 
communications. These tests validate that the two modules are able to pass information 
back and forth, as well as verify the interrupt and semaphore capabilities needed by the 
communications protocol. After dual port interface tests are complete, the 
communications messaging system is initialized. 
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Power-Down 

t/O System Initialization 
-. 

If the module is a Model 70 input module, no further configuration is required. If the 
module is a Model 70 output module, the module is commanded to go to its default 
state. A Model 70 output module defaults to all inputs off at power-up and in failure 
mode, unless told otherwise. When the module is a Bus Transmitter Module (BTM), it is 
interrogated about what remote racks are present in the system. Based upon the BTM’s 
response, the CPU adds those racks and their associated slots into the list of slots to be 
configured. 

Finally, the I/O Scanner performs its initialization. It initializes alI the I/O controllers in 
the system by establishing the I/O connections to each I/O bus on the I/O controller and 
obtaining all VO configuration data from that I/O controller. This configuration data is 
compared with the user-specified I/O configuration and any differences reported in the 
I/O fault table. The I/O Scanner then sends each I/O controller a list of the I/O modules 
to be configured on the I/O bus. After the I/O controllers have been initialized, the I/O 
Scanner replaces the factory default settings in all I/O modules with any 
application-specified settings. 

For Model 70 input modules, the board may be set to interrupt when the signal(s) 
change state, and whether the interrupt will occur when the signal(s) transitions from 
high to low or low to high. For Model 70 output modules, their default state may be 
changed from off to hold last state. 

Sequence 
System power-down occurs when the power supply detects that incoming AC power 
has dropped for more than one power cycle. A signal line on the backplane is driven 
low to indicate the condition, which causes an interrupt to the CPU. From the time this 
signal occurs, a minimum of 5 milliseconds remain to complete power-down processing. 

--” 

Retention of Data Memory Across Power Failure 
Because application RAM and BCP memory are battery-backed, the following types of 
data are preserved across a power cycle: 

Application program 
Fault tables and other diagnostic data 
Checksums on programs and blocks 
Override data 
Data in register (%R), local register (%L), and program register (%I’) memory 
Data in analog memory (% AI and % AQ) 
State of discrete inputs (%I) 
State of retentive discrete outputs (%Q) 
State of retentive discrete internals (%M) 
State of discrete system internals (system bits, fault bits, reserved bits) 

The following types of data are not preserved across a power cycle: 

l State of discrete temporary memory (%T) 
l %M and %Q memories used on non-retentive -()- coils 
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Section 7: Clocks and Timers 

Clocks and timers provided by the Series 90-70 PLC include an elapsed time clock, a 
time-of-day clock, and software and hardware watchdog timers. Three types of timer 
function blocks include an on-delay timer, an off-delay timer, and a start-reset timer. 
Timed contacts cycle on and off (in square-wave form) every 0.01 second, 0.1 second, 1.0 
second, and 1 minute. 

Elapsed Time Clock 
The elapsed time clock uses 100 microsecond “ticks” to track the time elapsed since the 
CPU powered on. The clock is not retentive across a power failure; it restarts on each 
power-up. Once per second the hardware interrupts the CPU to enable a seconds count 
to be updated. This seconds count rolls over (seconds count returns to zero) 
approximately 100 years after the clock begins timing. 

Because the elapsed time clock provides the base for system software operations and 
timer function blocks, it may not be reset from the user program or the programmer. 
However, the application program can read the current value of the elapsed time clock 
by using SVCREQ function #16, described in chapter 4, section 9, “Control Functions.” 

Time-of-Day Clock 
The time of day in the Series 90-70 PLC is maintained by a hardware time-of-day clock. 
The time-of-day clock maintains the following seven time functions: 

l Year (two digits) 
l Month 
l Day of month 
l Hour 
l Minute 
l Second 
l Day of week 

The time-of-day clock is batter) r-backed and maintains its present state across a power 
failure. However, unless the r.::zr initializes the clock, the values it contains are 
meaningless. The application i: rogram can read and set the time-of-day clock using 
SVCREQ function #7. The time-of-day clock can also be read and set from the 
Logicmaster 90-70 Configuration software. 

The time-of-day clock is designed to handle month-to-month and year-to-year 
transitions. It automatically compensates for leap years until the year 2099. 
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Watchdog Timer 

Software Watchdog Timer 

.-_ 

A software watchdog timer in the Series 90-70 PLC is designed to detect “failure to 
complete sweep” conditions. The timer value for the software watchdog timer is set by 
the user in the Logicmaster 90 configuration software. The allowable range for this 
timer is 10 to 2550 milliseconds; the default value is 200 milliseconds. The software 
watchdog timer always starts from zero at the beginning of each sweep. 

The software watchdog timer is useful in detecting abnormal operation of the 
application program which prevents the PLC sweep from completing within the 
user-specified time. Examples of such abnormal application program conditions are as 
follows: 

l Excessive recursive calling of a block 

l Excessive looping (large loop count or large amounts of execution time for each 
iteration) r 

0 Infinite execution loop 

When selecting a software watchdog value, always set the value higher than the longest 
expected sweep time to prevent accidental expiration. For Constant Sweep and 
Microcycle Sweep modes, allowance for oversweep conditions should be considered 
when selecting the software watchdog timer value. 

If the software watchdog timeout value is exceeded, the OK LED blinks, and the CPU 
goes to STOP/HALT mode. Certain functions, however, are still possible. A fault is 
placed in the PLC fault table, and outputs go to their default state. The CPU will only 
communicate with the programmer; no other communications or operations are 
possible. To recover, power must be cycled on the rack containing the CPU. 

To extend the current sweep beyond the software watchdog timer value, the application 
program may restart the software watchdog timer using SVCREQ function #8. 
However, the software watchdog timer value may only be changed from the 
configuration software. 

Hardware Watchdog Timer 
A backup circuit provides additional protection for the PLC. If this backup circuit 
activates, the PLC is immediately placed in RESET mode. Outputs go to their default 
state; no communications of any form are possible, and the CPU will halt. To recover, 
power must be cycled. 
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Section 8: System Security 

The Series 90-70 PLC supports the following three types of system security: 

1. Passwords/privilege levels 

2. OEM protection 

3. Write protect keyswitch 

Passwords and Privilege Levels 
Passwords are a configurable feature of the Series 90-70 PLC. Their use is optional and 
may be set up using the configuration software. The purpose of passwords is to provide 
different levels of access privilege for the PLC when the programmer is in ONLINE or 
MONITOR mode. Passwords are not used if the programmer is in OFFLINE mode. The 
use of passwords may restrict: 

l Changing I/O and PLC configuration data. 
l Changing programs. 
l Reading PLC data. 
l Reading programs. 
l Locking blocks. 

The default state is no password protection. There is one password for each privilege 
level in the PLC. Each password may be unique; however, the same password can be 
used for more than one level. Passwords are one to seven ASCII characters in length. 
Only the programmer may change passwords. 

PLC password protection can be used to restrict access to selected PLC functions. After 
passwords have been set up, access to the PLC via any communications path is restricted 
unless the proper password has been entered. Once a password has successfully been 
accepted, access to the privilege level requested and below will be granted (e.g., provide 
password for level 3 will allow access to functions at levels 0, 1,2, and 3). If the PLC 
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communications are suspended, protection level will automatically return to the lowest 
privilege level of 1) the highest unprotected level or 2) privilege level 2. 

Priv Level Password Access Description 

4 Yes Write to all configuration or logic. Configuration may 
only be written in STOP mode; logic may be written 
in STOP or RUN mode. Set or delete passwords for 
any level. 

3 Yes Write to all configuration or logic when the CPU is in 
STOP mode, including word-for-word changes, the 
addition/deletion of program logic, and the overrid- 
ing of discrete I/O. 

2 Yes Write to any data memory, this includes toggle/force 
of reference values but does not include overriding 
discrete z/O. The PLC can be started or stopped. PLC 
and I/O fault tables can be cleared. 
NOTE: This is the default if no passwords are de- 
fined. 

1 Yes 

0 No 

Read any PLC data, except for passwords. This in- 
cludes read fault tables, perform datagrams, verify 
logickonfig, and load program and configuration 
from the PLC. NO PLC memory may be changed. 

Read the current status of the PLC (including features 
supported by the PLC), read name of the Resource 
(Cl’ name prior to release 6.0), change privilege level, 
and login as programmer. 

Protection Level Request from Programmer 
Upon connection to the CPU, the Programmer requests the protection status of each 
privilege level from the CPU. The Programmer then requests the CPU to move to the 
highest non-protected level, thereby giving the programmer access to the highest 
non-protected level without it having to specifically request any particular level. 

A programmer requests a privilege level change by supplying the new privilege level 
and the password for that level. If the password sent by the programmer does not agree 
with the password stored in the PLCs password access table for the requested level, the 
privilege level change is denied and a fault is logged in the PLC fault table. The current 
privilege level is maintained, and no change wilI occur. A request to change to a 
privilege level that is not password protected is made by supplying the new level and a 
null (Hex 0) password. A privilege change may be to a lower level as well as to a higher 
level. Refer to chapter 5, “PLC Control and Status,” in the Logicmaster 90-70 Programming 
Soffware User’s Manual, GFK-0263, for instructions on displaying and changing 
passwords. 
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Disabling Passwords 
The use of password protection is optional. If the user desires to prevent the use of 
password protection, passwords can be disabled using the Logicmaster 90-70 software. 
For instructions on how to enable or disable passwards, refer to chapter 5, “PLC Control 
and Status,” in the Logicmaster” 90-70 Programming Software User’s Manual, GFK-0263. 

Note 
To reenable passwords after passwords have been disabled, the PLC 
must be power-cycled with the battery removed. 

Password protection also prevents firmware upgrades to the FLASH 
memories used on the CPM 914,915,924, and 925. Prior to attempting a 
firmware upgrade in any of these modules, please disable password 
protection, then reenable it after the upgrade. 

OEM Protection 
OEM protection is similar to the passwords and privilege levels; however, OEM 
protection provides a higher level of security. The OEM protection feature is 
enabled/disabled using a 1 to 7 character password. When OEM protection is enabled, 
all read and write access to the PLC program and configuration is prohibited. Refer to 
chapter 5, “PLC Control and Status,” in the Logicmaster” 90-70 Programming Software 
User’s Manual, GFK-0263, for instructions on enabling or disabling OEM protection. 

Protection for OEMs’ investment in software is provided in the form of a special 
password known as the OEM key. When the OEM key has been given a non-NULL 
value, the CPU may be placed in a mode in which reads and writes of the logic as well as 
writes to the configuration are prohibited. This allows a third-party OEM to create 
Control Programs for the PLC CPU and then set the OEM-locked mode which prevents 
the end-user from reading or modifying the program 

Note 
OEM protection also prevents firmware upgrades to the FLASH 
memories used on the CPM 914,915,924, and 925. Prior to attempting a 
firmware upgrade in any of these modules, please disable OEM 
protection, then enable it again after the upgrade. 

Write Protect Keyswitch 
The 90-70 CPU models 781,782,788,789, and 914 and higher CPUs all contain a memory 
write protect keyswitch. This keyswitch is located on the top of the faceplate, above the 
upper faceplate-to-rack clip. When in the protected position, the PLC program and 
configuration cannot be modified or deleted. 

Note 
The write protect keyswitch, when in the “write protected” position, also 
prevents firmware upgrades to the FLASH memories used on the CPM 
914,915,924, and 925. Prior to attempting a firmware upgrade in any of 
these modules, please place the write protect keyswitch into the “write 
enabled” position. 

GW0265G Chapter 2 Sysfern Operation 2-77 



cl 2 

Section 9: Series 90-70 PLC I/O System 

The Series 90-70 PLC I/O system provides the interface between the Series 90-70 PLC 
and user-supplied devices-and equipment. The I/O system supports the rack-type 
Model 70 YO, the Genius VO system, and the FIP I/O system. A Genius I/O Bus 
Controller (GBC) module provides the interface between the Series 90-70 PLC CPU and 
a Genius I/O bus. A FIP I/O Bus Controller (FBC) module provides the interface 
between the Series 90-70 PLC CPU and a FIP I/O bus. In addition to supporting these 
three I/O subsystems, the I/O system will also support Ethernet Interfaces and PCMs. 

The I/O structure for the Series 90-70 PLC is shown in the following figure: 

2-78 
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Figure Z-16. Series 90-70 PLC I/O Structure 
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Series 90-70 I/O Option Modules 

Table 2-12 below lists the Series 90-70 I/O modules, including their catalog number, 
number of I/O points, module description, and the applicable data sheet or manual 
number for each module. For more information about a module, refer to the 
appropriate data sheet. 

GFK0265G 

1 

Catalog 
Number 

IC69/%DL240 16 
IC697MDL241 16 
IC697MDL250 32 
IC697MDL251 16 
IC697IvlDL252 32 
IC697MDL253 32 
IC697MDL254 32 
IC697MDL640 32 
IC697MDL650 32 
IC697MDL651 32 
IC697MDL652 32 
IC697MDL653 32 
lC697MDL654 32 
IC697MDL671 14 

IC697MDL340 16 
IC697MDL341 12 
IC697MDL350 32 
IC697MDL740 16 
IC697MDL750 32 
IC697MDL752 32 
IC697MDL753 32 
lC697MDL940 16 

IC697ALG230 
IC697ALG440 
IC697ALG441 
lC697ALG320 

IC697ADC701 
lC697BEM731 

IC697CMM711 
IC697CMM741 
IC697GDC701 
IC697PCM711 
IC697BEM733 
IC697BEM721 
Ic697Hsc7oo 
IC697BEM741 

Alphanumeric Display Coprocessor 
Genius Bus Controller 
Communications Coprocessor Module 
Ethernet Interface 
Graphics Display Coprocessor 
Programmable Coprocessor Module 

- Remote I/O Scanner 
I/O Link Interface 

GFK-0521 
GFK-0165 
GFK-0370 
GFK-0532 
GFK-0519 
GFK-0164 
GFK-0539 
GFK-0645 
GFK-1057 
GFK-1002 
GFK-1175 

- High Speed Counter 
FIP Bus Controller 

IC670FBIOOl FIP Bus Interface Unit 
Some of the I/C Irn odules ed above may not be available at the time this manual is printe, 
For current availability, consult your GE Fanuc PLC distributor or local GE Fanuc sales representative. 

Table 2-15. Series 90-70 Option Module Types * 

I/O 
Points Description 

Discrete Input 
Input 120 VAC Isolated 
Input 240 VAC Isolated 
Input 120 VAC 
Input 120 VAC 
Input 12 VAC 
Input 24 VAC 
Input 45 VAC 
Input 125 VDC, Positive/Negative Logic 
Input 2.4 VDC, Positive Logic 
Input TIL 
Input 12 VDC, Positive/Negative Logic 
Input 24 VDC, Positive/Negative Logic 
Input 48 VDC, Positive/Negative Logic 
Interrupt Input, 24 VDC, PositiWNegative Logic 

Discrete Outvut 
Output 120 VAC, 2A 
Output 120/240 VAC, 24, Isolated 
Output 120 VAC, 0.5A 
Output 24/48 VDC, 2A, Positive Logic 
Output 24/48 VDC, 0.5A, Positive Logic 
Output 12 VDC 0.5A, 
Output 5 to 48 VDC, 0.5A 
Output Relay, 2A 

Data Sheet 
or Manual 

GFK-0375 
GFK-0376 
GFK-0084 
GFK-0718 
GFK-0756 
GFK-0757 
GFK-0784 
GFK-0719 
GFK-0080 
GFK-0377 
GFK-0378 
GFK-0379 
GFK-0380 
GFK-0880 

GFK-0082 
GFK-0382 
GFK-0081 
GFK-0086 
GFK-0085 
GFK-0381 
GFK-0383 
GFK-0384 

Analog Input, High Level (8 Channels) 
Analog Expander, Current (16 Channels) 
Analog Expander, Voltage (16 Channels) 
Analog Output, CurrentNoltage (4 Channels) 

GFK-0385 
GFK-0385 
GFK-0385 
GFK-0388 
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I/O Data Mapping 
- 

Discrete inputs and outputs are stored as bits in the CPU BCP Bit Cache memory. 
Analog I/O is stored in the application RAM allocated for that purpose. Analog data is 
always stored in the demultiplexed state, with each channel requiring one word (16 bits). 

Default Conditions 
The configuration utility provides the ability to specify that the first input may be an 
interrupt input and for the filter speed to be fast or slow; but upon power-up, Model 70 
discrete input modules always default to the first input on the module not interrupting 
and the input filter being slow speed. If changed by the user, new defaults are applied 
when the board is configured by the CPU during the power-up process or whenever else 
the module may go through configuration. 

Model 70 discrete output modules default to all outputs off. The configuration utility 
provides the ability to specify whether the CPU transitions from RUN/ENABLED to 
RUNIDZSABLED or STOP mode. It also applies this default information when the 
system halts. 

Genius I/O 
Information relative to using Genius I/O in a Series 90-70 PLC system is presented in the 
following paragraphs. For specific information on Genius I/O block types, configuration, 
and setup, refer to the Genius II0 System User’s Manuals, GEK-90486-l and -2. r--- 

Genius I/O Bus Configuration 
The Bus Controller used in the Series 90-70 PLC controls a single Genius I/O bus. Any 
type of Genius I/O block may be attached to the bus. 

In the I/O fault table, the rack, slot, bus, module, and I/O point number are given for a 
fault. Bus number one refers to the bus on the single-channel Genius Bus Controller. 

Genius f/O Data Mapping 
Genius I/O discrete inputs and outputs are stored as bits in the CPU Bit Cache memory. 
Genius I/O analog data is stored in the application RAM allocated for that purpose (%A1 
and %AQ). Analog data is always stored one channel per one word (16 bit). 

An analog grouped module consumes (in the input and output data memories) only the 
amount of data space required for the actual inputs and outputs. For example, the 
Genius I/O 115 VAC Grouped Analog Block, IC660CBA100, has four inputs and two 
outputs; it consumes four words of Analog Input memory (%AI) and two words of 
Analog Output memory. 

A discrete grouped module, each point of which is configurable with the Hand-Held 
Monitor (HHM) to be input, output, or output with feedback, consumes an amount in 
both discrete input memory (%I) and discrete output memory (%Q) equal to its physical 
size. Therefore, the 8 I/O 115 VAC Discrete Grouped Block (IC660CBDlOO) requires 8 
bits in the %I memory and 8 bits in the %Q memory, regardless of how the block is 
configured. 
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x-> The following four Genius I/O blocks are assigned to the analog memories: 

l &Channel Analog Grouped Block 
l &Channel Thermocouple Block 
l 6Channel RTD Block 
l 4-Channel Strain Gauge/mV Analog Input Block 

The Thermocouple, RTD and Strain Gauge blocks are also referred to as Low-Level 
Analog Input blocks. 

Analog Grouped Block 
Thz Analog Grouped block contains four analog input channels and two analog output 
channels. When a block gets its turn on the Genius I/O Bus, it broadcasts the data for all 
four input channels in one broadcast control message. Then, when the Bus Controller 
gets its turn, it sends the data for both output channels to the block in a directed control 
message. 

Low-Level Analog Blocks 
Unlike the Analog Grouped block, the low-level analog blocks are input-only blocks. All 
have six channels except the Strain-Gauge block, which has four. 

DefzuHt Conditions 
Germ :’ 1’0 blocks hA\,e a number of default conditions that may be set using the Genius 
I/O : :nd-Held Monitor. These defaults include the following: 

0 Report faults 
l Range select 
l Analog input and output scaling 
0 Input filter time 
l Alarm input mode 
l Output hold last state 
l Output default 

These defaults are stored in EEPROM in the block itself. The Series 90-70 PLC 
configuration utility supports the changing of only a small subset of these defauhs. For 
more information, refer to the Genius I/O System User’s ManuaZs, GEK-90486-l and -2. 

Through the COMMREQ function block, the application program can request the Bus 
Controller to change any default condition on a specific block. However, this change will 
only be accepted by the block if it is not in CONFIG PROTECT mode. If CONFIG 
PROTECT mode is set, only the Hand-Held Monitor can be used to change the defaults. 
The format of the COMMREQ function block for Genius I/O is described in the Genius 
Bus Controller User’s Manual, GFK-0398. 
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Genius Global Data Communications A_ 

The Series 90-70 PLC supports the sharing of data between multiple PLC systems that 
share a common Genius I/O bus. This mechanism provides a means for the automatic 
and repeated transfer of %G, %I, %Q, %AI, %AQ, and %R data. No special application 
programming is required to use global data since it is integrated into the l/O scan. All GE 
Fanuc PLCs that have Genius I/O capability can send global data to a Series 90-70 PLC 
and can receive data from a Series 90-70 PLC. Logicmaster 90 configuration software is 
used to configure the receiving and transmitting of global data on a Genius I/O bus. 

Note 
Genius global data communications do not continue to operate when ’ 
the 90-70 PLC is in STOP/NO10 mode. However, if the 90-70 PLC is in 
STOlYIOSCAN mode, then Genius global data communications will 
continue to operate. 

FIP I/O 
Information relative to using FIP I/O in a Series 90-70 PLC system is presented in the 
following paragraphs. For specific information on FIP l/O types, configuration, and 
setup, refer to the Series 90-70 HP Bus Confroller User’s Manual, GFK-1038. 

FIP I/O Bus Configuration -., 
The FIP Bus Controller used in the Series 90-70 PLC controls a single FIP I/O bus. 
Currently supported are the 90-30 FIP Remote l/O Scanner, FIP Bus Interface Unit (for 
Field Control), and generic FIP l/O module configurations. All of the FIP VO interface 
modules (e.g., the FIP Remote I/O Scanner) must provide input data to the 90-70 FIP Bus 
Controller so that the FIP Bus Controller has this same input data to provide to the 90-70 
CPU during the next normal input scan. Similarly, when the 90-70 CPU performs the 
next output scan, the FIP Bus Controller accepts this output data and passes it on to the 
appropriate FIP VO interface module to then update the local I/O. 

90-30 FIP Remote I/O Scanner 

The FIP Remote I/O Scanner provides the ability to use 90-30 VO as a remote I/O node 
on a FIP 1/O network. The FIP Remote I/O Scanner module provides the 
communications interface to the FIP I/O network (communications with the 90-70 FIP 
Bus Controller) and also provides the l/O scanning function for the local 90-30 I/O 
modules, (For more information on the 90-30 FIP Remote I/O Scanner, please refer to 
the 90-30 FIP Remote z/O Scanner User Manual, GFK-1037) 

FIP Bus Interface Unit (Field Control) 

The FIP Bus Interface Unit provides the ability to use Field Control I/O as a remote z/O 
node on a FIP I/O network. The FIP Bus Interface Unit module provides the 
communication interface to the FIP I/O network (communications with the 90-70 FIP 
Bus Controller) and also provides the I./O scanning function for the local Field Control 
modules. (For more information on FIP Field Control, please refer to the FIP Bus Interface 
Unit User’s Manual, GFK-1175). 
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i- Generic FIP I/O 

Generic FIP I/O allows for configuring FIP I/O other than the FIP Remote VO Scanner 
and FIP Bus Interface Unit. This permits the 90-70 CPU and the 90-70 FIT’ Bus Controller 
to assign I/O reference addresses to the generic FIP I/O device. The configuration 
selection also permits the 90-70 FIP Bus Controller to recognize the generic FIP VO 
module on the FIP I/O network. 

FIP I/O Fault Data 

In the I/O fault table, the rack, slot, FIP drop id, remote rack, and remote slot number are 
given for faults occurring in an FIP Remote I/O Scanner or FIP Bus Interface Unit 
controlled remote VO node. No fault information can be obtained from generic FIP I/O. 

FIP I/O Data Mapping 
FIP I/O discrete inputs and outputs are stored as bits in the CPU Bit Cache memory. FIP 
I/O analog data is stored in the application RAM allocated for that purpose (%A1 and 
%AQ). Analog data is always stored one channel per one word (16 bit). 

An analog grouped module consumes (in the input and output data memories) only the 
amount of data space required for the actual inputs and outputs. For example, an analog 
module with four inputs and two outputs consumes four words of Analog Input 
memory @AI) and two words of Analog Output memory. 

.f-- 
Default Conditions 
FIP I’0 devices have a number of default conditions which may be set using the Series 
90-70 Logicmaster Configuration Utility. The default conditions include the following: 

l Range select 

l Analog input scaling 

l Analog output scaling 

l Discrete output default OFF (fixed) 

l Analog output default HOLD LAST STATE (fixed) 

Diagnostic Data Collection 
Diagnostic data in a Series 90-70 PLC I/O system is obtained in one of the following two 
ways: 

1. If an z/O module has an associated Bus Controller (Genius Bus Controller or FIP Bus 
Controller), then the Bus Controller provides the module’s diagnostic data for the 
CPU. 

2. If an I/O module is a Model 70 I’0 module, then the CPU’s I/O Scanner subsystem 
generates the diagnostic bits based on the data provided by the I/O module. 

The diagnostic bits are derived from the diagnostic data sent from the I/O modules to 
their I/O controllers (Genius Bus Controller, FIP Bus Controller, or 90-70 CPU). 
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Diagnostic bits always indicate the current fault status of the associated module. Bits are 
set when faults occur and are cleared when faults are cleared. 

,-- 

In general, diagnostic data is not maintained by the Series 90-70 PLC for foreign I/O (not 
GE Fanuc) modules. Any diagnostic information provided by those boards must be 
specifically accessed by the application program using the VME Read and VME Write 
function blocks. 

Beginning with 90-70 CPU release 5.50, the 90-70 system has supported foreign I/O 
modules when developed under license agreement with GE Fanuc. These boards are 
then configured as “FOREIGN VME” and the interface mode is “I/O SCAN”. Boards 
developed to conform to the I/O Scan interface can provide discrete and analog 
diagnostic information to the 90-70 CPU. 

Discrete I/O Diagnostic Information 
Diagnostic information is maintained by the Series 90-70 PLC for each discrete z/O point. 
Two memory blocks are allocated in application RAM for discrete diagnostic data. One is 
associated with %I memory and the other with %Q memory. One bit of diagnostic 
memory is associated with each I/O point. This bit indicates the validity of the 
associated I/O data. Each discrete point has a fault reference available that may be 
interrogated using two special contacts: a fault contact (-[FAULT]-) and a no-fault contact 
(-[NOFLTI-). The PLC only collects this fault data if enabled to do so through the 
configuration software. The following table shows the state of the fault and no-fault 
contacts. 

Condition 

Fault Present 
Fault Absent 

_--_ 
[FAULT] [NOFLT] 

ON OFF 
OFF ON 

Analog I/O Diagnostic Data 
Diagnostic information is made available by the PLC CPU for each analog channel 
associated with Model 70 analog input modules, Model 70 analog output modules, 
Genius analog blocks, etc. Two memory blocks are allocated for analog diagnostic data. 
One is associated with %A1 analog input memory and the other with %AQ analog 
output memory. One byte of diagnostic memory is allocated for each analog I/O 
channel. Since each analog I/O channel uses two bytes of ‘%A1 and %AQ memory, the 
diagnostic memory is half the size of the data memory. 

The analog diagnostic data contains both diagnostics and process data with the process 
data being the High Alarm and Low Alarm bits. The diagnostic data is referenced with 
the -[FAULT]- and -[NOFLT]- contacts. The process bits are referenced with the 
-[HIALR]- and -[LOALR]- contacts. The memory allocation for analog diagnostic data is 
one byte per word of analog input and analog output allocated by the user. When an 
analog fault contact is referenced in the application program, the PLC does an Inclusive 
OR on all the bits in the diagnostic byte except the process bits. The alarm contact is 
closed if any diagnostic bit is ON and OFF, only if all bits are OFF. 
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Fault Explanation and Correction 

This chapter is an Ad to troubleshooting a Series 90-70 PLC system using Logicmaster 
90-70 software. It explains the fault descriptions, which appear in the PLC fault table, 
and the fault categories, which appear in the I’0 fault table. 

Each fault explanation in this chapter lists the fault description for the PLC fault table or 
the fault category for the VO fault table. Find the fault description or fault category 
corresponding to the entry on the applicable fault table displayed on your programmer 
screen. Beneath it is a description of the cause of the fault along with instructions to 
correct the fault. 

Chapter 3 contains the following sections: 

Section Title Description Page 

1 System Handling of Provides a description of the PLC system faults 3-2 
Faults (General) (SY-FLT) and the I/O faults (IO-FLT). Provides a 

description of configurable fault and changing the 
fault action, non-configurable faults, and locating 
fault references (rack, slot, bus, and FIP locatingrefer- 
ences. 

2 Fault Handling Describes the type of faults that may occur in the 3-13 
Series 90-70 PLC and how they are displayed in the 
fault tables. Descriptions of the PLC and I/O fault 
table displays are also included, as well as how to 
access additional fault information by pressing 
CTRL-E 

3 PLC Fault Table Ex- Provides a fault description of each PLC fault and 3-18 
planations instrxrtions to correct the fault. 

4 IJO Fault Table Ex- Provides a description of each I/O fault and instruc- 3-39 
planations tions to correct the fault. 
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- 
Section 1: System Handling of Faults (General) 

The system fault references listed below can be used to identify the specific type of fault 
that has occurred. 

System Fault Reference Description 

On power-up, the system fault references are cleared. If a fault occurs, the on-transition 
state of the affected reference(s) is on the next sweep after the fault occurs. The system 
fault references remain on as long as the fault exists, until the PLC is cleared or until 
cleared from the program. The ANY-FLT fault is set when any other fault is set. The 
SY-PRES and IO-PRES faults are set when the PLC and I/O fault table contain entries. 
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F--- 

System Fault References 
Additional information on the fault tables may be found in chapter 5, “PLC Control and 
Status,” in the Logicmaster 90-70 Programming Software UserS Manual, GFK-0263. 

When a system fault reference is set, additional fault references are also set. The 
following table lists these other types of faults. References marked with asterisks below 
are configurable system fault references. 

PLC System Fault (SY-FLT) YO Fault (IO-FLT) 

-Iardware Fault SBUS-ER System bus error. 
(HRD-FLT) 

HRD-CPU PLC CPU hardware fault. 

HRD-SIO Module hardware fault. 

SBUS-FL System bus failure. + 

Software Fault SFT-SIO Option module software flt. SFT IOC Bus Controller software 
(SFT-FLT) faull: 

SFT-CPU PLC software fault. * 

MAX-IOC Too many Bus Controllers. * 

STOR-ER Programmer download failed. * 

Other Faults PB-SUM block checksum fault. LOS-IOC Loss of Bus Controller. 

LOW-BAT Low battery signal. LOS-IOM Loss of I/O module. 
OV-SWP Over constant sweep time. ADD IOC Addition of bus 

contrZller. 
SY-FULL PLC fault table full. ADD-IOM Addition of I/O 

module. 
IO-FULL VO fault table full IOC FLT Bus or Bus Controller 

faultT 
APL-FLT Application program fault. 
NO-PROG No application program at 
power-up. * 

IOM-FLT VO module fault. 

BAD-RAM Corrupted program memory. * 

WIND-ER Incomplete window service. * 

BAD-PWD Password access failure. * 

NUL-CFG No configuration present. * 

LOS-S10 Loss of option module. + 

ADD-RCK Addition of expansion rack. * 

ADD-90 Addition of option module. * 

CFG-MM Configuration mismatch. * 

LOS-RCK Loss of rack. * 
r,...n-.--Ll- -... I^- ‘“..lr..d ^-^^-^r 
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Configurable Fault Actions 

For some faults, the PLC must stop execution. For other faults, the appropriate response 
to a fault may depend on the nature of the application. All faults are initially assigned to 
one of these three actions: 

Fault Action 

Fatal 

Diagnostic 

Informational 

Description 

These faults halt the system, set diagnostic variables, and are logged in 
a fault table. 
These faults do not halt the system. They do, however, set diagnostic 
variables and are logged in a fault table. 
These faults are logged in a fault table, but cause no other action. 

For some faults, called “non-configurable” faults, the fault action cannot be changed. 
Other faults, called “configurable” faults, can have their fault type changed to another 
fault action if such a change is suitable for the application. 

The following table lists configurable faults. If the fault also causes additional faults, only 
the initiating fault is logged. 

Table 3-l. Configurable Fault References 

3-4 

Fault 
(Default Action) Description May Also Be Set 

SBUS-ER System bus error. HRD-FLT 
(diagnostic) (The BSERR’ signal was generated on the VME SY-PRES, SY-FLT 

system bus.) 

Other references may 
also be set depending 
on the type of access 
when the BSERR* 
occurred. 

HRD CPU 
(fatali 

PLC CPU hardware fault, such as failed memory 
device or failed serial oort). 

SY-FLT, SY-PRES 
HRD FLT 

HRD SIO 
(dia&osticJ 

Non-fatal hardware fault on any module in the 
svstem. such as failure of a serial uort on a PCM. 

SY FLT, SY PRES 
HRD F’-T 

SFT IOC 
(diakostic) 

Non-recoverable software error in a Genius Bus 
Controller. 

IO-FLT, IO-PRES 
SFT FLT 

SFT SIO 
fdia&ostic\ 

Non-recoverable software error in a KM or LAN 
interface module. 

SY-FLT, SY-PRES 
SFT FLT 

PB-SUM 
(fatall 

Program or block checksum failure during power- 
LID or in RW mode. 

SY-FLT, SY-PRES 

LOW BAT 
(dia&ostic) 

Low battery signal from CPU or another module in 
svstem. 

SY-FLT, SY-PRES 

ov-SWP 
(diapnostic) 
SY-FULL 
IO-FULL 
(diapnostic) 

Constant sweep time exceeded. 

PLC fault table full (16 entries). 
I/O fault table full (32 entries). 

SY-FLT, SY-PRES 
I 

SY-FLTj SY-PRES 
IO-FLT, IO-PRES 

--. 

,---. 
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Table 3-l. Configurable Fault References (cont’d) 

Fault 
(Default Action) Description May Also Be Set 

APL-FLT Application fault. SY-FLT, SY-PRES 
(diagnostic) 
LOS-RCK Loss of rack (BRM failure, loss of power), or SY-FLT, SY-PRES 
(diagnostic) missing a configured rack. IO-FLT, IO-I’RES 
LOS~IOC Loss of Bus Controller channel, or missing a IO-FLT, IO-PRES 
(diagnostic) configured Bus Controller. 
LOS-IOM Loss of r/O module (does not respond), or IO-FLT, IO-PRES 
(diagnostic) missing a configured UO module. 
LOS-S10 Loss of option module (does not respond), or SY-FLT, SY-I’RES 
(diagnostic) missing a configured module. 
ADD-RCK New rack added, or previously faulted rack has re- SY-FLT, SY-I’RES 
(diagnostic) turned. 
ADD-IOC Previously faulted Bus Controller is no longer IO-FLT, IO-I’RES 
(diagnostic) faulted. 
ADD-IOM Previously faulted I/O module is no longer faulted. IO-FLT, IO-PRES 
(diagnostic) 
ADD-90 New option module is added, or previously faulted SY-FLT, SY-F’RES 
(diagnostic) module no longer faulted. 
IOC-FLT Non-fatal bus or Bus Controller error, more than 10 IO-FLT, IO-PRES 
(diagnostic) bus errors in 10 seconds (error rate is configurable). 
IOM-FLT Point or channel on an I/O module; a partial failure IO-FLT, IO-I’RES 
(diagnostic) of the module. 
CFGI MM 
(fataij 

Wrong module type detected during power-up or 
RUN mode. The PLC does not check the 
configuration parameters set up for individual 
modules such as Genius YO blocks. 

SY-FLT, SY-PRES 
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Non-Configurable Faults 
For non-configurable faults, the fault action cannot be changed. These faults must 
always be either fatal or informational faults. 

The following table lists non-configurable faults. If the fault also causes additional faults, 
only the initiating fault is logged. 

Table 3-2. Non-Configurable Faults 

Fault 

SBUS-FL 
(fatal) 

Description 

System bus failure. The PLC CPU 
was not able to access the VME bus. 
BUSGRT*NMI error. 

Result 

Sets SY-FLT HRD-FLT, and SY-PRES. 

NO-PROG 
(information) 

BAD-RAM 
(fatal) 

No application program is present Does not set any references. PLC will 
at power-up. Should only occur the not go to RUN mode; it continues 
first time the PLC is powered up or executing STOP mode sweep until a 
if the battery-backed RAM containing valid program is loaded. This can 
the program fails. be a “null” program that does 

nothing. Sets SY-FLT and SY-PRES. 

Corrupted program memory at Sets SY-FLT and SY-PRES. 
power-up. Program could not be 
read and/or did not pass checksum 
tests. 

WIND ER 
(inform&on) 

Window completion error. Servicing Sets SY-FLT and SY-PRES. 
of Programmer or Logic Window was 
skipped. Occurs in CONSTANT 
SWEEP or WICROCYCLESWEEP mode. 

BAD-PWD Change of privilege level request to a Sets SY-FLT and SY-PRES. 
(information)’ protection level was denied; bad 

password. 
NUL-CFG No configuration present upon Sets SY-FLT and SY-PRES. 

(fatal) transition to RUN mode. Running 
without a configuration is equivalent 
to suspending the VO scans. 

SFT-CPU CPU software fault. A non-recover- PLC immediately transitions to 
(fatal) able error has been detected in the ERROR SWEEP mode. The only 

CPU. May be caused by Watchdog activity permitted is communication 
Timer expiring. with the programmer. To be cleared, 

PLC power must be cycled. Sets 
SY-FLT, SY-PRES, and SFT-FLT 

Mm-IOC The maximum number of bus Sets SY-FLT, SY-PRES, and SFT-FLT 
(fatal) controllers has been exceeded. The 

Series 90 PLC supports 32 bus 
controllers. 

STOR-ER 
(fatal) 

Download of data to PLC from the ELC will not transition to RUN 
programmer failed; some data in PLC mode. This fault is not cleared at 
may be corrupted. power-up, intervention is required to 

correct it. Sets SY-FLT and SY-PRES. 

._--_ 

-. 
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Fault locating References (Rack, Slot, Bus) 
The Series 90-70 PLC supports reserved fault names for each rack, slot, bus, and module 
if the hardware is configured. By programming these names on the FAULT and NOFLT 
contact instructions, logic can be executed to locate faults associated with configured 
racks and modules. 

These fault nicknames can only be programmed on the FAULT and NOFLT contacts. 
The reserved fault names are always available. It is not necessary to enable a special 
option, such as point faults. 

These fault names do not correspond to %SA, %SB, %SC, or to any other reference type. 
Only the nickname is displayed with Logicmaster 90 software. A reference table screen 
is not provided for the fault references. 

The format of a rack fault nickname is RACK-Or, where r is the rack number 0 to 7. For 
example, RACK-01 shown in the example below represents rack 1. 

The format of a slot fault nickname is SLOT-rs, where r is the rack number 0 to 7 and s is 
the slot number 0 to 9. For example, SLOT-15 shown in the example below represents 
rack 1, slot 5. 

RACK 01 SLOT 15 
-[FAUT;T]-[NOFET] 

XQOOOO2 
( )- 

The format of a bus fault nickname is a BUS-rsb, where r is the rack number 0 to 7, s is 
the slot number 0 to 9, and b is the bus number 1 or 2. For example, BUS-241 represents 
rack 2, slot 4, bus 1. 

The format of a module fault nickname is M-rsbmm, where r is the rack number 0 to 7, s 
is the slot number 0 to 9, b is the bus number 1 or 2, and mm is the module number 00 to 
31. For example, M-26128 represents rack 2, slot 6, bus 1, module 28. 

At power-up, all faults are cleared in the PLC. When a fault is logged, the PLC 
transitions the state of the affected reference(s). The state of the fault reference remains 
in the FAULT state until one of the following actions occurs: 

l Both the PLC and the I/O fault tables are cleared through Logicmaster either by 
clearing each table individually or clearing the entire PLC memory. 

l The associated device (rack, I/O module, or Genius device) is added back into the 
system. Whenever an "ADDITION OF . . . " fault is logged, the PLC initializes all fault 
references associated with the device to the NOFLT state. These references remain in 
the NOFLT state until another fault associated with the device is reported. (This 
could take several seconds for distributed I/O faults, especially if the bus controller 
has been reset.) 

These fault references are set for informational purposes only. They should not be used 
to qualify I/O data. The I/O point fault references (described on the next page) may be 
used to qualify I/O data. The PLC does not halt execution as a result of setting a fault 
locating reference to the FAULT state. 

The fault references have a cascading effect. If there is a problem in the module located 
at rack 5, slot 6, bus 1, module 29, the following faults references are set: RACK-05, 
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SLOT-56, BUS-561, and M-56129. There will only be one entry in the fault table to 
describe the problem with the module. The fault table does not show entries pertaining 
to the rack, slot, and bus in this case. 

Fault Contacts 
Fault (-[FAULT]-) and no-fault (-[NOFLT]-) contacts are used to detect faults in discrete 
or analog machine references. These contacts can be forced but not overridden. The 
following table shows the state of fault and no-fault contacts. 

Condition 

Fault Present 
Fault Absent 

[FAULT] [NOFLT] 

OFF 
:; ON 

Alarm Contacts 
High (-[HIALRI-) and low (-[LOALRI-) alarm contacts are used to represent the 
state-of-the-art analog input module comparator function. However, the use of point 
faults must first be enabled in the configuration software by selecting CPU 
Configuration (F2) from the Configuration main menu and then selecting Memory 
Allocation and Point Fault Enable (F4) from the CPU Configuration menu. Change the 
Point Fault Reference setting from DISABLED to ENABLED. 

The following example logic uses both high and low alarm contacts. 

%A10001 SQOOOOS 
-[HIALR]+ ( b 

%A10002 
-[LOALR]+ 

Note 
HIALR and LOALR contacts will not create an entry in a fault table. 

Point Faults 
Point faults pertain to external I/O faults, although they wilI also be set due to the failure 
of associated higher-level internal hardware (e.g., IOC failure or loss of a rack). In order 
to use point faults, they must be enabled in the configuration software by selecting CPU 
Configuration (F2) from the Configuration main menu and then selecting Memory 
Allocation and Point Fault Enable (F4) from the CPU Configuration menu. Change the 
Point Fault Reference setting from DISABLED to ENABLED. 

When enabled, a boolean reference for each discrete I/O point fault and a byte reference 
for each analog I/O channel level fault are allocated, and are traded off against the space 
available for the logic program. Whenever a point fault is generated, the system level 
I/O fault reference (IO-FLT) is set. The FAULT and NOFLT contacts described above 
provide access to the point fault. 
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.-. I/O fault reference (IO-FLT) is set. The FAULT and NOFLT contacts described above 
provide access to the point fault. 

FIP Device Fault Locating References 
The Series 90-70 PLC supports fault reference nicknames for FIP devices. Refer to the 
table and note presented below for information when dealing with FIP fault locating 
references. 

Fault Reference Type Reserved Nickname 

Rack RACK-Or 

Slot SLOT-rs 

Comment 

where r is rack number 0 to 7. 

where r is rack number 0 to 7 
and s is slot number 0 to 9. 

Bus BUS-rsb where r is rack number 0 to 7, 
s is slot number 0 to 9, and b is 
bus number 1 or 2. 

Module M-rsbmm where r is rack number 0 to 7, 
s is slot number 0 to 9, b is bus 
number 1 or 2, and mm is the 
module number 00 to 31. 

FIP Module F-rsmmm where r is rack number 0 to 7, 
s is slot number 0 to 9, and 
mmm is the FIP module num- 
ber 00 to 255. 

Note 
Bus Type fault references will not set for FIP devices. Bus and Module 
Type Fault References are only set for Genius devices. F-rsmmm 
references will not be affected for non-FIP devices. FIP fault references 
have a cascading effect. A fault in FIP device at rack 5, slot 6, module 29 
results in the following fault references being set: RACK-OS, SLOT-56, 
F-56029. 

A module fault for a FIP Remote I/O Scanner device results in only one 
Module Fault Type Fault Reference being set. For example, if FIP 
module with station ID 43 in 90-70 rack 3, slot 9 is an FIP Remote I/O 
Scanner, and within the FIP Remote I/O Scanner there is a faulted 
module in the FIP Remote I/O Scanner’s rack 1, slot 5, then only Fault 
Reference F-39043 will be set. 
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FAULT/NOFLT Contact Instructions 
The FAULT and NOFLT contact instructions will accept the Nickname Frsmmm 
(see table on the previous page). For example, to detect a fault for a FIP device 
number 200 in rack 1, slot 9, the following rungs could be entered: 

%Q00002 

c )-- 

%QOOOO3 

O- 

The functionality of the FIP device module fault references is the same as the other 
module fault references. The state of the fault reference will remain as long as the 
fault exists. Clearing the PLC will reset all faults to their initial state. For the above 
example, the following additional fault references will be set: PACK-1 and SLOT-19. 
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P-- Section 2: Fault Handling 

Note 

This information on fault handling applies to systems programmed 
using Logicmaster 90-70 software. 

Faults occur in the Series 90-70 PLC system when certain failures or conditions happen 
which affect the operation and performance of the system. These conditions, such as the 
loss of an I/O module or rack, may affect the ability of the PLC to control a machine or 
process. These conditions may also have beneficial effects, such as when a new module 
comes online and is now available for use. Or, these conditions may only act as an alert, 
such as a low battery signal which indicates that the battery protecting the memory 
needs to be changed. 

For information on system status/fault references, refer to chapter 2, section 3, “Program 
Organization and User Data.” 

Alarm Processor 

f---Y 

The condition or failure itself is called a fault. When a fault is received and processed by 
the CPU, it is called an alarm. The software in the CPU which handles these conditions 
is the Alarm Processor. The interface to the user for the Alarm Processor is through 
Logicmaster 90-70 programming software. Any detected fault is recorded in a fault table 
and displayed on either the PLC fault table screen or the l/O fault table screen, as 
applicable. 

Classes of Faults 
The Series 90-70 PLC detects several classes of faults. These include internal failures, 
external failures, and operational failures. 

Table 3-3. Classes of Faults 

1 Fault Class 1 Examples I 

Internal Failures Non-responding modules. 
Low battery condition. 
Memorv checksum errors. 

External I/O Failures Loss of rack or module. 
Addition of rack or module. 
Loss of Genius I/O block. 

Operational Failures Communication failures. 
Configuration failures. 
Password access failures. 
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System Reaction to Faults _  ̂

Typically, hardware failures require that either the system be shut down or the failure be 
tolerated. I/O failures may be tolerated by the PLC system, but they may be intolerable 
by the application or the process being controlled. Operational failures are normally 
tolerated. Series 90-70 PLC faults have three attributes: 

Table 3-4. Fault Attributes 

I Attribute 1 Description 1 

Fault Table Affected I/O fault table 
PLC fault table 

Fault Tables 
Two fault tables are provided to make faults easier to find and to keep a single table from 
becoming too long. These tables are the PLC fault table and the I/O fault table. An 
explanation of the PLC fault table begins on page 3-5. An explanation of the I/O fault 
table begins on page 3-6. 

Fault Action 
Fatal faults cause the fault to be recorded in the appropriate table, any diagnostic 
variables to be set, and the system to be stopped. Diagnostic faults are recorded in the 
appropriate table, and any diagnostic variables are set. Informational faults are only 
recorded in the appropriate table. 

Table 3-5. Fault Actions 

Fault Action Response by CPU 

Fatal Log fault in fault table. 
Set fault references. 
Go to STOP mode. 

Diagnostic Log fault in fault table. 
Set fault references. 

Informational 1 Log fault in fault table. 

The configuration utility provides the capability to change the fault action of certain 
faults. There are two possible classifications in the utility: fatal and non-fatal. These 
correspond to fatal and diagnostic fault action in the PLC. Only fatal faults cause the 
system to halt. Additionally, the informational fault action only logs faults in the fault 
table. 

When a fault is detected by the CPU, it uses a default fault action for that fault. For 
maskable faults, the CPU uses the fault action specified by the configuration utility; this 
may be the default or a fault action chosen by the user. 

- 
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Fault Response 
Fault response refers to the ability of a fault to have its fault action changed. Those faults 
which can have their fault action changed are called configurable faults. Those which 
cannot are called non-configurable faults. Non-configurable faults are either fatal or 
informational. Also, non-configurable faults do not cause application available 
references to be set and cannot have alarm blocks associated with the detection of the 
fault. Some non-configurable faults also have other effects associated with them. 
Generally, these effects control the changing of the CPUs execution mode (STOP, 
RUN/DISABLED, RUN/ENABLED). An example of such an effect is the disabling of I/O 
when a null system configuration is detected in the system. 
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PLC Fault Table 
. 

The PLC fault table displays PLC faults such as password violations, PLC/configuration 
mismatches, parity errors, and communications errors, For example: 

> 
PLC FFIULT TABLE 

TOP FAULT DISPLAYED: 00003 TABLE LAST CLEf+RED: 04-24 13:13:19 
TOTAL. FAULTS: 00003 ENTRIES OUERFLOWED: 00000 

PLC DFITE/TINE: 04-24 13:16:35 

FAULT FAULT DhTE TINE 
LOCAT ION DESCRIPTION N-D Ii: N: S 

-~ 

0.1 Low battery signal 04-24 13:16:24 
cl.2 System configuration mismatch 04-24 13:13:53 
0.1 Application stack overflow M-24 13:13:20 

To display a screen similar to the one shown above, press PLC Fault (F3) from the PLC 
Control and Status menu or from another PLC functions screen. The programmer may 
be in any operating mode. However, if the programmer is in OFFLINE mode, no faults 
are displayed. In ONLINE or MONITOR mode, PLC fault data is displayed. In ONLINE 

mode, faults can be cleared (this may be password protected). 

- 

Field Description 

Top Fault Displayed The index of the PLC fault currently at the top of the fault display is 
shown on the first line of this screen. 

Total Faults The total number of faults since the table was last cleared. 
Table Last Cleared The date and time faults were last cleared from the fault table. This 

information is maintained by the PLC. 
Entries Overflowed The number of entries lost because the fault table has overflowed since it 

was cleared. The PLC fault table can contain UP to 16 faults. 

3-14 

1 PLC Time/Date 1 The current date and time. This is also maintained bv the PLC. I 

For more information on the PLC fault table, refer to the chapter 5, “PLC Control and 
Status,“ in the Logicmaster 90-70 Programming Software User’s Manual, GFK-0263. 

Note 
The PLC fault table can contain up to 16 faults. Additional faults cause 
the table to overflow, and faults are lost. The system reference SY-FULL 
(%SOOO9) is set to indicate that the fault table is full. For detailed 
information about this, refer to the “Number of Faults in the PLC Fault 
Table” section of chapter 5, “PLC Control and Status,” in the Logicmasfer 
90-70 Programming Software User’s Manual, GFK-0263. 
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I/O Fault Table 
The I/O fault table displays I/O faults such as circuit faults, address conflicts, forced 
circuits, and I/O bus faults. For example: 

~~~,~i-7~8~9ahmpl@~ 
ISETUP IFOLDER ~UTILIY IPRINT' 

I/O FAULT 1F)BLE 

TOP FfiULT DISPLnYED: 00002 TABLE LFlSI CLEfMED: 04-24 13:11:48 
TOTFlL FAULTS: 00002 ENTRIES OUERFLOWED: QOQoO0 

FAULT DESCRIPTION: PLC DATE/TItlE: 04-24 13:22:06 

FAULT CIRC REFERENCE FhlJLT FAULT DFITE TIHE 
LOCfiTION NO. ADDR. CfiTEGORY TYPE N-D H: ll: S 

-- 
0.6 zq 00033 LOSS OF I/O HODULE 04-24 13:21:36 
0.5 zq 00017 LOSS OF I/O HODULE 04-24 13:21:36 

To display a screen similar to the one shown above, press I/O Fault (F4) from the PLC 
Control and Status menu or from another PLC functions screen. The programmer may 
be in any operating mode. However, if the programmer is in OFFLINE mode, no faults 
are displayed. In ONLINE or MONITOR mode, PLC fault data is displayed. In ONLINE 
mode, faults can be cleared (this feature may be password protected). 

Field Description 

Top Fault Displayed The index of the I/O fault currently at the top of the fault display is 
shown on the first line of this screen. 

Total Faults The total number of faults since the table was last cleared. 
Fault Description An explanation of the fault that is currently highlighted in the I/O fault 

table. 
Table Last Cleared The date and time faults were last cleared from the fault table. This 

information is maintained bv the PLC. I 
Entries Overflowed The number of entries lost because the fault table has overflowed since it 

was cleared. The J/O fault table can contain up to 32 faults. 
PLC Time/Date The current date and time. This is also maintained by the PLC. 

For more information on the I/O fault table, refer to the chapter 5, “PLC Control and 
Status,” in the Logicmaster 90-70 Programming Software User’s Manual, GFK-0263. 
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Note -. 

The VO fault table can contain up to 32 faults. Additional faults cause 
the table to overflow, and faults are lost. The system reference IO-FULL 
(%SOOlO) is set to indicate that the fault table is full. For detailed 
information about this, refer to the “Number of Faults in the I/O Fault 
Table” section of chapter 5, “PLC Control and Status,” in the Logicmaster 
90-70 Programming Software User’s Manual, GFK-0263. 

User-Defined Faults 
User-defined faults can be logged in the PLC or YO fault table. When a user-defined 
fault occurs, it is logged in the appropriate fault table as “Application Msg(error-code):” 
and may be followed by a descriptive message up to 24 characters. All characters in the 
descriptive message can be defined by the user. Although the message must end with 
the null character, e.g., zero (0), the null character does not count as one of the 24 
characters. If the message contains more than 24 characters, only the first 24 characters 
are displayed. 

The following example PLC fault table contains a user-defined fault with error code 87. 

A- !;m k& 7m l.lm 3~10~ 
ISETUP [FOLDER ~UIILIY ~PRIM - 

PLC FAULT TClBLE 

TOP FAULT DISPLAYED: 00001 TFIBLE LAST CLEfiRED: 04-24 13:42:38 
TOTFIL FFIULTS: 00001 ENTRIES OUERFLOWED: 00000 

PLC DfiTE/IIflE: 04-24 13:43:06 

FAULT FhULT DftTE TIRE 
LOCClT ION DESCRIPTION N-D H: ll: S 

-- 

8.1 Application Hsg(87): This is a user fault 04-24 13:42:51 

For more information on user-defined faults, refer to the chapter 5, “PLC Control and 
Status,” in the Logicmaster 90-70 Programming Software User’s Manual, GFK-0263. 

Note 
For details about user-defined fault logging, refer to the information 
about Service Request # 21 on page 4-226 and following in this manual. 
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Accessing Additional Fault Information 
The fault tables displayed by Logicmaster 90-70 software contain basic information 
regarding the fault. Additional information pertaining to each fault can be displayed by 
positioning the cursor on the fault entry and pressing the Zoom (~10) softkey from the 
PLC or VO fault table screen. For more information about this fault zoom feature, refer 
to chapter 5, “PLC Control and Status,” in the Logicmaster 90-70 Programming Software 
User’s Manual, GFK-0263. In addition, a hexadecimal dump of the fault can be obtained 
by positioning the cursor on the fault entry and pressing the CTRL-F key sequence. For 
more information about using CTRL-F, refer to appendix B, “Interpreting Fault Tables 
Using Logicmaster 90-70 Software,” in this manual. 

The last entry, Correction, for each fault explanation in this chapter lists the action(s) to 
be taken to correct the fault. Note that the corrective action for some of the faults 
includes the statement: 

Display the PLC fault table on the programmer. Contact GE Fanuc PLC Field 
Service, giving them all the information contained in the fault entry. 

This second statement means that you must tell Field Service both the information 
readable directly from the fault table and the hexadecimal information you see when 
you press CTRL-E Field Service personnel will then give you further instructions for the 
appropriate action to be taken. 

An example of the I/O Fault Zoom screen displaying this information is shown below. 

GFK-0265G Chapter 3 Fault Explanation and Correction 

6 zq 00033 LOSS OF I/O MODULE 04-24 13:21:36 
4821QQ QQQ67F7FFF?F 8383 QE 00 00 QZQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

Loss of I/O nodule 

Fhe PLC operating software generates this error when it detects that a 
node1 70 I/O module is no longer responding to commands from the PLC CPU, 
or when the configuration file indicates an IAI module is to occupy a slot 
and no module exists in the slot. 

Correctiue fiction 
----------------- 

1.1 Replace the module. 
2.1 Correct the configuration file. 
3.) Display the PLC fault table on the programmer. Contact GE Fanuc PLC 

Field Scruice, giving them all the information contained in the fault 
entry. 

3-17 



q 3 

,- 
Section 3: PLC Fad Table Explanations 

Each fault explanation contains a fault description and instructions to correct the fault. 
Many fault descriptions have multiple causes. In these cases, the error code, displayed 
with the additional fault information obtained by pressing CTRL-F, is used to distinguish 
different fault conditions sharing the same fault description. The error code is the first 
two hexadecimal digits in the fifth group of numbers, as shown in the following 
example. 

I 1 
01 000000 01030100 0902 0200 000000000000 

L Error Code (first two hex 
digits in fifth group 

Some faults can occur because random access memory on either the PLC CPU board or 
the expansion memory board has failed. These same faults may also occur because the 
system has been powered off and the battery voltage is (or was) too low to maintain 
‘memory. To avoid excessive duplication of instructions when corrupted memory may be 
a cause of the error, the correction simply states: 

Perform the corrections for Corrupted Memory. -. 

This means: 

1. If the system has been powered off, replace the battery. Battery voltage may be 
insufficient to maintain memory contents. 

2. Replace the expansion memory board. Integrated circuits on the memory board 
may be failing. 

3. Replace the PLC CPU board. The integrated circuits on the PLC CPU board may be 
failing. 
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:- 
The following table enables you to quickly find a particular fault explanation in this 
section. Each entry is listed as it appears on the programmer screen. 

Fault Description Page 

Loss of or Missing Rack 3-20 
Loss of or Missing Option Module 3-21 

Addition of or Extra Rack 3-23 

Reset of, Addition of, or Extra Option Module 3-23 
System Configuration Mismatch 3-24 
System Bus Error 3-27 

PLC CPU Hardware Failure 3-27 
Module Hardware Failure 3-28 

Option Module Software Failure 3-29 
Program or Block Checksum Failure 3-30 
Low Battery Signal 3-30 

Constant Sweep Time Exceeded 3-31 

PLC System Fault Table Full 3-31 
I/O Fault Table Full 3-31 
Application Fault 3-32 

Non-Configurable Faults 3-33 
System Bus Failure 3-33 

No User Program on Power-Up 3-34 
Corrupted User Program on Power-Up 3-34 

Window Completion Failure 3-35 
Password Access Failure 3-35 
Null System Configuration for RUN Mode 3-35 

PLC CPU System Software Failure 3-36 
Too Many Bus Controllers 3-37 

Communications Failure During Store 3-38 
RUN MODE STORE Failure 3-38 

Note 

For information about values for fault groups, refer to Appendix B. 
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Configurable Faults 
Configurable faults can have their fault action (fatal or diagnostic) changed. The CPU 
uses the fault action specified by the configurator utility; this may be the default action 
or a fault action chosen by the user. In this section, the default fault action is listed for 
configurable faults. 

Loss of or Missing Rack 
The Fault Group Loss of or Missing Rack occurs when the system cannot 
communicate with an expansion rack because the BTM in the main rack failed, the BRM 
in the expansion rack failed, power failed in the expansion rack or the expansion rack 
was configured in the configuration file but did not respond during power-up. The 
default fault action for this group is diagnostic. 

3-20 

Error Code: 1 
Name: Rack Lost 

Description: The PLC operating software (System Configurer) generates this error when 
the main rack can no longer communicate with an expansion rack. The 
error is generated for each expansion rack that exists in the system. 

Correction: (1) Power off the system. Verify that both the BTM and the BRM are 
seated properly in their respective racks and that all cables are properly 
connected and seated. 

(2) Replace the cables. 
(3) Replace the BRM. 
(4) Replace the BTM. 

Error Code: 2 

Name: 
Description: 

Correction: 

Rack Not Responding 

The PLC operating software (System Configurer) generates this error when 
the configuration file is stored from the programmer indicates that a 
particular expansion rack should be in the system, but none responds for that 
rack number. 
(1) Check rack number jumper behind power supply, first on missing rack 

and then on all other racks, for duplicated rack numbers. 
(2) Update the configuration file if a rack should not be present. 
(3) Add the rack to the hardware configuration if a rack should be present 

and one is not. 
(4) Power off the system. Verify that both the BTM and the BRM are 

seated properly in their respective racks and that all cables are properly 
connected and seated. 

(5) Replace the cables. 
(6) Replace the BRM. 
(7) Replace the BTM. 
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Loss of or Missing Option Module 
TheFault Group LOSS of or Missing option Module occurs whenaGEnet, 
PCM, BTM, or BRh4 fails to respond. The failure may occur at power-up if the module is 
missing or during operation if the module fails to respond. The default fault action for 
thisgroupis Diagnostic. 

GFK-0265G Chapter 3 Fault Explanation and Correction 
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Error Code: 

game: 

Description: 

Correction: 
Error Code: 

Name: 

Description: 

Correction: 

Error Code: 

Name: 

Description: 

3 

Bus Transmitter Module Found in Expansion Rack 

The PLC operating software (System Configurer) generates this error when a 
Bus Transmitter Module is found in an expansion rack. 
Power off the system and remove the BTM from the expansion rack. 
16 
Analog Expander located to the left of the Base Converter module. 
An Analog Expander module has been placed in a rack to the left of its Base 
Converter module. 
Power off the system. Move the Analog Expander module to the right of the 
Base Converter module. 

19 
Lost Analog Expander module 
Base Converter module has lost communications with the Analog Expander 
module. 

Correction: 

Error Code: 

Name: 

Description: 

(1) Verify wiring linking Base Converter module with the Analog 
Expander module. 

(2) Replace the Analog Expander module. 
(3) If all Analog Expanders lost, replace the Base Converter module. 
2C, 2D 
Option Module Soft Reset Failed 
PLC CPU unable to re-establish communications with option module after 
soft reset. 

Correction: 

Error Code: 

Name: 

Description: 

Correction: 

(1) Try soft reset a second time. 
(2) Replace the option module. 
(3) Power off the system. Verify that both the BTM and BRM are seated 

properly in their respective racks and that all cables are properly 
connected and seated. 

(4) Replace the cables. 
(5) Replace the BRM. 
(6) Replace the BTM. 
(7) Report failure to GE Fanuc PLC Field Service. 

38 

Loss of, or missing communications driver 
The PLC operating software generates this error when VME communications 
fail between the PLC CPU and a third party VME module using the FULL 
MAIL configuration mode. 

(1) Update the configuration file with the correct communications parameters 
(2) Replace the communications driver on the module. 
(3) Remove the module from the configuration file. 
(4) Replace the module. L 
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r 
Error Code: 3C -. 

Name: 
Description: 

Module in firmware update mode 

The PLC operating software (System Configurer) generates this 
error when it finds a module in firmware update mode. Modules in 
this mode will not communicate with the PLC CPU. 

Correction: (1) Run the firmware update utility for the module. 
(2) Reset the module with the push-button. 
(3) Power-cycle the entire system. 
(4) Power-cycle the rack containing the module. 

Error Code: 41 
Name: 

Description: 

Correction: 

Error Code: 

Name: 
Description: 

Correction: 

Error Code: 

Name: 
Description: 

Correction: 

Unable to establish VME communications 

The PLC operating software (System Configurer) generates this error when it 
finds a module in standalone mode. A module in standalone mode will 
appear to be operating correctly, but it will not communicate with the PLC 
CPU. 

(1) Reset the module with the pushbutton. 
(2) Power-cycle the entire system. 
(3) Power-cycle the rack containing the module. 
FF 

Option Module Communications Failed 
PLC CPU generates this error when communications to the option module 
has failed. 
(1) Check the bus for abnormal activity. 
(2) Replace the intelligent option module to which the request was directed. 
(3) Check the parallel programmer cable for proper attachment. 
All Others 

Module Failure During Configuration 
The PLC operating software (CPU VME Communications) generates this 
error when a module fails during power-up or configuration store. 
(1) Power off the system. Replace the module located in that rack and slot. 
(2) If the board is located in an expansion rack, verify BTM,BRM cable 

connections are tight and the modules are seated properly; verify the 
addressing of the expansion rack. 

(3) Replace the BTM. 
(4) Replace the BRM. 
(5) Replace the rack. 

,---. 
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;-. Addition of or Extra Rack 
The Fault Group Addition of or Extra Rack occurs when a configured 
expansion rack with which the PLC CPU could not communicate comes online or is 
powered on, or an unconfigured rack is found. The default fault action for this group is 
Diagnostic. 

Error Code: 

Name: 

Correction: 

1 
Extra Rack 

(1) Check rack jumper behind power supply for correct setting. 
(2) Update the configuration file to include the expansion rack. 
(3) Remove the expansion rack from the hardware configuration. 

No correction necessary if rack was just powered on. Note:: 

Reset of, Addition of, or Extra Option Module 
The Fault Group Reset of, Addition of, or Extra Option Module occurs 
when an option module (KM, BTM, etc.) comes online, is reset, or a module is found in 
the rack but none is specified in the configuration. The default fault action for this group 
is Diagnostic. 

Error Code: 1 

Name: Extra Option Module 
Correction: (1) Update the configuration file to include the module. 

(2) Remove the module from the system. 

Error Code: 2 
Name: Module Restart Complete 
Description: Restart of module is complete. 

Correction: None 
Error Code: 3 

Name: LAN Interface Restart Complete, Running Utility 
Description: 
Correction: 

The LAN Interface module has restarted and is running a utility program. 
Refer to the LAhT Interface manual, GFK-0868 or GFK-0869 (previously 
GFK-0533). 
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System Configuration Mismatch 
The Fault Group Conf iwration Mismatch occurs when the module occupying a 
slot is different from that specified in the configuration file. The default fault action is 
Fatal. When the I/O Scanner generates the mismatch because of a Genius block, the 
second byte in the F&t Extra Data field contains the bus address of the mismatched 
block. 

3-24 Series 90-70 Programmable Controller Reference Manual - May 1995 

Error Code: 2 
Name: 

Description: 

Correction: 

Error Code: 
Name: 

Description: 

Correction: 

Error Code: 

Name: 

Description: 

Correction: 

Error Code: 
Name: 

Description: 

Genius I/O Block Number Mismatch 

The PLC operating software (YO Scanner) generates this fault when the 
configured and physical Genius VO blocks have different model numbers. 
(1) Replace the Genius I/O block with one corresponding to configured 

module. 
(2) Update the configuration file. 
4 

L/O Type Mismatch 
The PLC operating software (I/O Scanner) generates this fault when the 
physical and configured VO types of Genius grouped blocks are different. 
(1) Remove the indicated Genius module and install the module indicated 

in the configuration file. 
(2) Update the Genius module descriptions in the configuration file to 

agree with what is physically installed. 
7 

Daughter Board Mismatch 

The PLC operating software (Service Request Processor) generates this error 
when the configuration file indicates one size memory daughter (expansion) 
board should be on the PLC CPU and a different size is actually present. 
(1) Replace the module. 
(2) Replace the daughter board with the size indicated in the 

configuration file. 
(3) Update the configuration file to agree with the size of the daughter 

board actually installed on the PLC CPU. 
8 
Analog Expander Mismatch 
The PLC operating software (Service Request Processor) generates this error 
when the configured and physical Analog Expander modules have different 
model numbers. 

Correction: 

Error Code: 
Name: 
Description: 

Correction: 

(1) Replace the Analog Expander module with one corresponding to 
configured module. 

(2) Update the configuration file. 
9 

Genius I/O Block Size Mismatch 
The PLC operating software (Service Request Processor) generates this error 
when block configuration size does not match the configured size. 
Reconfigure the block. 

-. 
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Error Code: 
Name: 

Description: 
Correction: 

Error Code: 
Name: 

Description: 

Correction: 

Error Code: 

Name: 
Description: 

Correction: 

Error Code: 
Name: 

Description: 

Correction: 
Error Code: 
Name: 
Description: 

Correction: 

Error Code: 
Name: 

Description: 

Correction: 

Error Code: 
Name: 

Description: 
Correction: 
Error Code: 

Name: 
Description: 

Correction: 

Error Code: 
Name: 
Description: 

Correction: 

A 
Unsupported Feature 
Configured feature not supported by this revision of the module. 

(1) Update the module to a revision that supports the feature. 
(2) Change the module configuration. 

B 
Revision A of BTM ‘Not in Right-Most Slot 

The BTM (Revision A version) is not the right-most module in the rack. 
(1) Move the BTM to the right of all other modules in the rack. 
(2) Upgrade the BTM to a newer version (Revision B, or higher). 
E 

LAN Duplicate MAC Address 
This LAN Interface module has the same MAC address as another device on 
the LAN. The module is off the network. 
(1) Change the module’s MAC address. 
(2) Change the other device’s MAC address. 

F 
LAN Duplicate MAC Address Resolved 

Previous duplicate MAC address has been resolved. The module is back on 
the network. This is an informational message. 
None required. 

10 
LAN MAC Address Mismatch 
MAC address programmed by softswitch utility does not match 
configuration stored from Logicmaster 90 software. 
Change MAC address on softswitch utility or in Logicmaster 90 
configuration software. 
11 
LAN SoftswitchJvlodem mismatch 

Configuration of LAN module does not match modem type or configuration 
programmed by softswitch utility. 
(1) Correct configuration of modem type. 
(2) Consult LAN Interface manual for configuration setup. 
17 
Invalid Memory Reference 
Memory references in the logic program exceed that which is available. 

Update the configuration file and store it to the PLC. 
1E 
Reference length mismatch 
The PLC operating software (I/O Scanner) generates this error when the I/O 
reference lengths specified in the configuration for this module do not match 
the actual data sizes reported by the board. 

Update the configuration file with the correct reference lengths. 
1F 
Invalid configuration parameters 
The PLC operating software (System Configurer) generates this error when it 
determines that critical values in the module’s configuration are unacceptable 
Update the configuration file with the correct values. 



Error Code: 20 
Name: 
Description: 

New configuration requires reset 
The PLC operating software (System Configurer) generates this error when it 
determines that a store of configuration attempted to change critical 
configuration values for the specified module. The new configuration will 
not take effect until the module is reset. 

Correction: (1) Power-cycle the entire system. 
(2) Power-cycle the rack containing the module. 

Error Code: 27 
Name: Unresolved or disabled interrupt reference 

Description: The PLC operating software (I/O Scanner) generates this error when an inter- 
rupt trigger reference is either out of range or disabled in the the I/O module’s 
configuration. 

Correction: (1) Remove or correct the interrupt trigger reference. 
(2) Update the configuration file to enable this particular interrupt. 

Error Code: 1D 

Name: Incompatible scheduling mode 
Description: A program with a scheduling mode that is incompatible with the sweep mode 

has been stored. Logged on a stop-to-run transition. 
Correction: (1) Change the sweep mode and try again. 

(2) Change the scheduling mode or delete the offending program(s) from the 
program declaration screen. 

Error Code: 24 
Name: I/O specification mismatch 

Description: The I/O specification of a program does not match the specification given in 
the program. 

Correction: Correct the mismatch between the I/O specification by changing the z/O 
specification declaration, or corresponding macro declaration in the C 
program source file. 

Error Code: 25 

Name: 
Description: 

Correction: 

Error Code: 

Name: 
Description: 
Correction: 
Error Code: 

Name: 
Description: 

Correction: 

Controller reference out of range 
A reference on either the trigger, disable, or I/O specification is out of the 
configured limits. 
Modify the incorrect reference to be within range, or increase the configured 
size of reference data. 
26 
Bad program specification 
The I/O specification of a program is corrupted. 

Contact GE Fanuc Field Service. 
All Others 
Module and Configuration Do Not Match 

The PLC operating software (System Configurer) generates this fault when 
the module occupying a slot is not of the same type that the configuration 
file indicates should be in that slot. 
(1) Replace the module in the -tot with one of the type that the 

configuration file indicates is in tl;at slot, 
(2) Update the configuration file. 
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System Bus Error 
The Fault Group System BUS Error occurs when the PLC CPU receives the 
non-configurable interrupt bus error from the bus system. The default fault action is 
Diagnostic. 

Error Code: 

Name: 
, Description: 

Correction: 

Error Code: 

Name: 
Description: 

Correction: 

4 

Unrecognized VME Interrupt Source 
The PLC operating software (Operating System) generates this error when a 
module generates an interrupt not expected by the CPU (unconfigured or 
unrecognized). 
(1) Ensure that all modules configured for interrupts have corresponding 

interrupt declarations in the program logic. 
(2) Ensure that no third-party VME module is generating interrupts on 

the IRQ6 and IRQ7 lines. 
All Others 

System Bus Error 
The PLC operating software (Operating System) generates this fault when it 
has detected an error signal on the VME backplane, such as a parity error. 
(1) Ensure that all expansion rack cables are properly connected and seated. 
(2) Take action to minimize system noise. 

PLC CPU Hardware Failure 
TheFaultGroup PLC CPU Hardware occurs when the PLC CPU detects a hardware 
failure, such as a RAM failure or a communications port failure. When the failure is a 
R&l failure, the address of the failure is stored in the first four bytes of the Fault Extra 
Data field. 

When a PLC CPU Hardware failure occurs, the PLC OK LED will flash on and off to 
indicate that the failure was not serious enough to prevent programmer 
communications to retrieve the fault information. The default fault action for this group 
is Fatal. 

Error Code: 

Name: 

Description: 

6Eh 
Time-of-Day Clock Not Battery-Backed 

The battery-backed value of the time-of-day clock has been lost. 
Correction: (1) Replace the battery. Do not remove power from the main rack until 

replacement is complete. Reset the time-of-day clock using 
Logicmaster 90 software. 

(2) Replace the module. 

Error Code: 
Correction: 

Ail Others 
Replace the module. 
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Module Hardware Failure 
The Fault Group Module Hardware Failure occurs when the PLC CPU detects 
non-fatal hardware failure on any module in the system, e.g., a serial port failure on a 
KM. The default fault action for this group is Dia$Jnostic. 

Error Code: r- Name: 
Description: 

Correction: 

Error Code: 
Name: 

Description: 

IA0 

Missing 12 Volt Power Supply 
A power supply that supplies 12 volts is required to operate the LAN 
Interface module. 
(1) Install/replace a GE Fanuc 100 watt power supply. 
(2) Connect an external VME power supply that supplies 12 volts. 

lC2 - lC6 
LAN Interface Hardware Failure 

Refer to the LAN Interface manual, GFK-0868 or GFK-0869 (previously 
GFK-0533), for a description of these errors. 
All Others 
Module Hardware Failure 

A module hardware failure has been detected 
Reulace the affected module. 
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Option Module Software Failure 
The Fault Group option Module Software Failure occurs when a 
non-recoverable software failure occurs on a PCM. It is also generated when the 
identification data read from a module indicates that the module is a GE Fanuc module 
but the module type is not a supported GE Fanuc type. The default fault action for this 
group is Fatal. 

Error Code: 
Name: 

Description: 

Correction: 

Error Code: 

Name: 
Description: 
Correction: 

Error Code: 
Name: 
Description: 

Correction: 
Error Code: 
Name: 

Description: 

Error Code: 

Name: 
Description: 
Correction: 

1 

Unsupported Board Type 
The PLC operatin 
the identification % 

software (System Configurer) generates this fault when 
ata read from a board indicates that the board is a 

GE Fanuc board but the type of board is not one of the GE Fanuc board types. 

(1) Upload the configuration file and verify that the software recognizes 
the board type in the file. If there is an error, correct it, download the 
corrected configuration file and retry. 

(2) Dis 
PL t 

lay the PLC fault table on the programmer. Contact GE Fanuc 
Field Service, giving them all the Information contained in the 

fault entry. 

2‘3 

COMMREQ Frequency Too High 

COMMREQs are being sent to a module faster than it can process them. 
Change the PLC program to send COMMREQs to the affected module at a 
slower rate, or monitor the completion status of each COMMREQ before 
sending the next. 

4 

More Than One BTM in a Rack 
There is more than one BTM present in the rack. 
Remove one of the BTMs from the rack; there can only be one in a CPU rack. 

191,195 

LAN Interface Software Failure 

Refer to the LAN Interface manual, GFK-0868 or GFK-0869 (previously 
GFK-0533), for a description of these errors. 
All Others 
Option Module Software Failure 

Software failure detected on an option module. 
(1) Reload software into the indicated module. 
(2) Replace the module. 
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Program or Block Checksum Failure 
The Fault Group Program or Block Checksum Failure occurs when the PLC CPU 
detects error conditions in program or blocks received by the PLC. It also occurs during 
RUN mode background checking. In all cases, the Fault Extra Data field of the PLC 
fault table record contains the name of the program or block in which the error occurred. 
The default fault action for ihis group is Fatal. 

Error Code: 
Name: 

Description: 

Correction: 

All 
Program or Block Checksum Failure 

The PLC operating software generates this error when a program or block is 
corrupted. 
(1) Clear PLC memory and retry the store. 
(2) Examine C application for errors. 
(3) Display the PLC fault table on the programmer. Contact GE Fanuc 

PLC Field Service, giving them all the information contained in the 
fault entry. 

Low Battery Signal 
The Fault Group LOW Battery Signal occurs when the PLC CPU detects a low 
battery on the PLC CPU board, the PLC CPU memory daughter board, or a module such 
as the PCM reports a low battery condition. The default fault action for this group is 
Diagnostic. 

i 

Error Code: 0 
Name: Failed Battery Signal 

Description: The CPU module (or other module having a battery) battery is dead. 

Correction: Replace the battery. Do not remove power from the rack until replacement 
is complete. -___ ~ 

Error Code: , 1 
Name: I Low Battery Signal 

Description: A battery on the CPU or other module has a low signal. 
Correction: Replace the battery. Do not remove power from the rack until replacement 

is complete. 
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Constant Sweep or Microcycle Time Exceeded 
TheFaultGroup Constant Sweep or Microcycle Time Exceeded occurswhen 
the PLC CPU operates in CONSTANT SWEEP or MICROCYCLE SWEiEP mode and it 
detects that the sweep has exceeded the constant sweep timer. The fault extra data 
contains the name of the folder in eight bytes. The default fault action for this group is 
Diagnostic. 

Error Code: 

Correction: 

0 Constant Sweep 
1 Microcycle 
(1) Increase constant sweep time. 
(2) Remove logic from application program. 

If Microcycle: 
(1) Increase the time. 
(2) Modify execution intervals to give programs more time to execute. 

PLC System Fault Table Full 
The Fault Group PLC system Fault Table ~~11 occurs when the PLC CPU places 
the 16th entry in the PLC fault table. The default fault action for this group is 
Diagnostic. 

Error Code: 0 
Correction: Clear the PLC fault table. 

I/O Fault Table Full 
The Fault Group I/O Fault Table Full occurs when the PLC CPU places the 32nd 
entry in the I./O fault table. To avoid loss of additional faults, clear the earliest entry from 
the table. The default fault action for this group is Diagnostic. 

Error Code: 0 
Correction: Clear the I/O fault table. 
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Application Fault 
The Fault Group Application Fault occurs when the PLC CPU detects a fault in 
the user program. The default fault action for this group is Diagnostic. 

3-32 

Error Code: 

Name: 
Description: 

Correction: 

Error Code: 
Name: 
Description: 

Correction: 

Error Code: 

Name: 
Description: 

Correction: 

Error Code: 
Name: 
Description: 
Correction: 

Error Code: 
Name: 
Description: 
Correction: 

Error Code: 
Name: 
Description: 

Error Code: 

Name: 
Description: 

Correction: 

1 

Indirect Address Out of Range 
The PLC operating software generates this error when one of the paramete 
to a function block is an indirect reference (i.e., the parameter is an address 
within that memory type which contains the parameter value) and the 
contents of the indirect reference are out of range for the memory type. Fo: 
example, consider a system with 500 %R registers defined. This fault woulc 
be generated if the parameter address were %ROOlOO, and the contents of 
%ROOlOO were greater than 500 or zero. 
The Fault Extra Data field contains in the first two bytes the offset address c 
where the call was made, the segment selector and offset (reference) in the 
next four bytes, and the name of the program or block in which the fun& 
call resides in the next eight bytes. 

(1) Correct the indirect reference. 
(2) Increase the number of registers available, if possible. 
2 

Software Watchdog Timer Expired 
The PLC operating software generates this error when the watchdog timer 
expires. The PLC CPU stops executing the user program and enters STOP 
mode. The only recovery is to cycle power to the PLC CPU. Examples 
causing timer expiration: Looping, via jump, very long program, etc. 
(1) Determine what caused the expiration (logic execution, external event 

etc.) and correct. 
(2) Use the system service function block to restart the watchdog timer. 

5 

COMMREQ WAIT Mode Not Supported 
The module receiving the COMMREQ does not support WAIT mode 
COMMREQs. 
Use NOWAIT mode COMMREQs. 

6 
COMMREQ Bad Task ID 
The task selected by the COMMREQ does not exist on the option module. 
Correct the task ID. 
7 

Application Stack Overflow 
Block call depth has exceeded the PLC capability. 
Increase the program’s stack size or adjust application program to reduce 
nesting. 

8 through D 
LAN Interface Application Faults 
Refer to the LAN Interface manual, GFK-0868 or GFK-0869 (previously 
GFK-0533), for a description of these errors. 
1c 
Program Exceeded Wind Down 

A program failed to complete execution within the wind-down period 
(currently 2.5 seconds) after the PLC was commanded to STOI? 
A program has gone into an infinite loop or is taking too long to execute. 
Correct the coding error or modify the program. 

^ 

- 

,- 
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Error Code: 
Name: 

Description: 

Correction: 

Error Code: 

Name: 

Description: 
Correction: 

Error Code: 
Name: 

Description: 

Correction: 
Error Code: 

Name: 
Description: 

Correction: 

Non-Configurable 

1D 
Program Not Readied 
A program scheduled to be readied has not completed its previous execution. 
The base cycle time is too small (Periodic programs), or the interrupt rate is 
too high (Event-triggered or Timed programs). 

(1) Increase the base cycle time, or decrease the interrupt rate. 
(2) Increase the execution interval time to allow the program to finish 
execution. 
OE 

External Block Run-Time Error 

A run-time error occurred during execution of an external block. 
Based on the fault information, correct the specific problem in the external 
block. 
OF 
SORT Interrupt Error 
A SORT function executed in a timed or I/O interrupt at the same time a 
SORT function was executing in another block. 
Do not use the SORT function in both interrupt and non-interrupt blocks. 
11 
Standalone Run-Time Error 

A run-time error occurred during execution of a Standalone program. 
Based on the fault information, correct the specific problem in the external 
block. 

The fault action of Non-Configurable Faults cannot be changed. Fatal faults cause the 
PLC to enter a form of STOP mode at the end of the sweep in which the error occurred. 
Diagnostic faults are logged and corresponding fault contacts are set. Informational 
faults are simply logged in the PLC fault table. 

System Bus Failure 
The Fault Group System BUS Failure occurs when the PLC CPU software receives 
the non-configurable interrupt bus failure from the bus system. The default fault action 
for this group is Fatal. 

GFK-0265G 

Error Code: 

Name: 
Description: 

Correction: 

Bus Grant Failure 
The PLC operating software generates this error when the PLC CPU was 
unable to obtain control of the VME bus when required. 
(1) Ensure that any non-GE Fanuc boards which can become bus masters 

are relinquishing control of the VME bus when requested to do so by 
the PLC CPU. 

(2) Replace the PLC CPU module. 
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- 
No User Program on Power-Up 

The Fault Group No User Program on Power-m occurs when the PLC CPU 
powers up with its memory preserved but no user program exists in the PLC. The PLC 
CPU detects the absence of a user program on power-up; the controller stays in STOP 
mode, performing the STOP mode sweep until a valid program is downloaded. The 
default fault action for this group is Informational. 

Correction: Download an application program before attempting to go to RUN mode. 

Corrupted User Program on Power-Up 
The Fault Group Corrupted User Program on Power-UP occurs when the PLC 
CPU detects corrupted user RAM. The PLC CPU will remain in STOP mode until a 
valid user program and configuration file are downloaded. The default fault action for 
this group is Fatal. 

Error Code: 1 
Name: Corrupted User RAM on Power-Up 

Description: The PLC operating software (Operating Software) generates this error when it 
detects corrupted user RAM on power-up. 

Correction: (1) Reload the configuration file, user program, and references (if any). 
(2) Examine any C applications for errors. 
(3) Replace the battery on the PLC CPU. 
(4) Replace the expansion memory board on the PLC CPU. 
(5) Replace the PLC CPU. 

Error Code: 2 

Name: Illegal Boolean OpCode Detected 
Description: The PLC operating software (Operating Software) generates this error when it 

detects a bad instruction in the user program. 
Correction: (1) Restore the user program and references, if any. 

(2) Examine any C applications for errors. 
(3) Replace the expansion memory board on the PLC CPU. 
(4) Replace the PLC CPU. 

Error Code: 6 
Name: Corrupted Remote I/O Scanner EEPROM 
Description: The configuration in the Remote I/O Scanner EEPROM was found to be 

corrupted at power-up. 
Correction: Restore the Remote I/O Scanner configuration. 

,- 
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Window Completion Failure 
The Fault Group Window Completion Failure is generated by the pre-logic and 
end-of-sweep processing software in the PLC. The fault extra data contains the name of 
the task that was executing when the error occurred. The default fault action for this 
groupis Informational. 

Correction: 

I------ 

Error Code: 

Name: 

1 Description: 
Correction: 

Password Access Failure 

0 
Window Completion Failure 

The PLC operating software generates this error when the PLC is operating 
in CONSTANT SWEEP mode and the constant sweep time was 
exceeded before the programmer window had a chance to begin executing. 
Increase the constant sweep timer value. 
1 

Logic Window Skipped 
The logic window was skipped due to lack of time to execute. 
(I) Increase base cycle time. 
(2) Reduce Communications window time. 

,-. 

The Fault Group Password Access Failure occurs when the PLC CPU receives a 
request to change to a new privilege level and the password included with the request is 
not valid for that level The default fault action for this group is Informational. 

Error Code: 0 

Correction: Retry the request with the correct password. 

Null System Configuration for RUN Mode 
The Fauit Group ~411 system Conf Quration for RUN Mode occurs when the 
PLC transitions from STOP to one of the RUN modes and a configuration file is not 
present. The transition to RUN is permitted, but no I/O scans occur. The effect of this 
fault is to perform the function of a Suspend l/O. The default fault action for this group 
is Informational. 

Error Code: 0 
Correction: Download a configuration file. 
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PLC CPU System Software Failure 
Faults in the Fault Group PLC CPU system software Failure are generated by 
the operating software of the Series 90-70 PLC CPU. They occur at many different 
points of system operation. When a Fatal fault occurs, the PLC CPU immediately 
transitions into a special ERROR SWEEP mode. The only activity permitted when the 
PLC is in this mode is communications with the programmer. The only method of 
clearing this condition is to cycle power on the PLC. The default fault action for this 
group is Fatal. 

ErrorCode: 
Name: 
Description: 

Correction: 

Error Code: 
Name: 

Description: 

Correction: 

14,27 

Corrupted PLC Program Memory 
The PLC operating software generates these errors when certain PLC 
operating software problems occur. These should not occur in a production 
system. 
(1) Display the PLC fault table on the programmer. Contact GE Fanuc 

PLC Field Service, giving them all the information contained in the 
fault entry. 

(2) Perform the corrections for corrupted memory. 
52 
Backplane Communications Failed 

The PLC operating software (Service Request Processor) generates this error 
when it attempts to comply with a request that requires backplane 
communications and receives a rejected mail response. 
(1) Check the bus for abnormal activity. 
(2) Replace the intelligent option module to which the request was directed. 
(3) Check parallel programmer cable for proper attachment. 
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Error Code: 
Name: 
Description: 

Correction: 

Error Code: 
Name: 
Description: 

Correction: 
Error Code: 
Name: 
Description: 

Correction: 
Error Code: 

Name: 
Description: 

Correction: 

5A 
User Shut Down Requested 
The PLC operating software (function blocks) generates this informational 
alarm when SVCREQ #13 (User Shut Down) executes in the application 
program. 

None required. Information-only alarm. 

78 
Remote I/O Scanner Communications Heartbeat Failure 
Refer to the Series 90-70 Remote l/O Scanner User’s Manual, GFK-0579, 
for a description of this error. 
None required. Information-only alarm. 

94 
Units Contain Mismatched Firmware, Update Recommended 
This fault is logged each time the redundancy state changes and the two 780 
CPUs contain incompatible firmware. 
Ensure that both 780 CPUs have compatible firmware. 
All Others 
PLC CPU Internal System Error 

An internal system error has occurred that should not occur in a production 
system. 
Display the PLC fault table on the programmer. Contact GE Fanuc PLC 
Field Service, giving them all the information contained in the fault entry. 

Too Many Bus Controllers 
The Fault Group Too Many BUS Controllers occurs when the the I/O Scanner 
portion of the PLC operating software detects that more than the maximum number (32) 
of bus controllers have been defined. The PLC CPU itself is a bus controller for the 
Model 70 I/O present in the system. The default fault action for this group is Fatal. 

Note 
Genius bus controllers which are configured for redundant and 
non-redundant blocks count as two bus controllers. 

Correction: r-- l- 

i 

(1) Determine which modules are bus controllers and remove the extra 
ones. 

(2) Delete a bus controller from the configuration file and store the file to 
the PLC CPU. 

(3) If bus controllers have been moved from one slot in the rack to a 
different slot and this error did not occur before the move, cycle power 
on the rack. 
No module should be inserted with power applied to rack. 

(4) Display the PLC fault table on the programmer. Contact GE Fanuc 
PLC Field Service, giving them all the information contained in the 
fault entrv. 

GFK0265G Chapter 3 Fault Explanafion and Correction 3-37 



q 3 

Communications Failure During Store 
The Fault Group Communications Failure During store occurs during the 
store of programs or blocks and other data to the PLC. The stream of commands and 
data for storing programs or blocks and data starts with a special start-of-sequence 
command and terminates with an end-of-sequence command. If communications with 
the programming device performing the store is interrupted or any other failure occurs 
which terminates the store, this fault is logged. As long as this fault is present in the 
system, the controller will not transition to RUN mode. 

This fault is nof automatically cleared on power-up; the user must specifically clear the 
condition. The default fault action for this group is Fatal. 

Error Code: 0 
Correction: Clear the fault and retry the download of the program or configuration file. 

Run Mode Store Failure 

3-38 

Error Code: 1 
Description: Communications was lost, or power was lost during a RVN MODE STORE. 

The new program or block was not activated and was deleted. 
Correction: Perform the RUN MODE STORE again. This fault is diamostic. 

Error Code: 2 
Description: Communications was lost, or power was lost during the cleanup of old pro- 

grams or blocks during a RUN MODE STORE. The new program or block is 
installed, and the remaining programs and blocks were cleaned up. 

Correction: None required. This fault is informational. 

Error Code: 3 

Description: Power was lost in the middle of a RUN MODE STORE. 

Correction: Delete and restore the program. This error is fatal. 

,.d-_, 
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Section 4: I/O Fault Table Explanations 

The I/O fault table reports data about faults in three classifications. In descending order, 
these fault classifications are: 

l Fault category. 

l Fault type. 

l Fault description. 

All faults have a fault category, but a fault type and fault group may not be listed for 
every fault. Additional information, referred to as Fault Specific Data, can be accessed by 
pressing CTRL-F while the J/O fault table is displayed on the programmer screen. This 
section is organized by fault category. 

The following table enables you to quickly find a particular fault explanation in this 
section. Each entry is listed as it appears on the programmer screen. 

GFK0265G 

Fault Description Page 

Circuit Fault 3-40,342 

Discrete Fault 3-40,3-43 

Analog Fault 3-40,344 

I,ow-Level Analog Fault 3-40,3-45 

GENA Fault 3-40,3-46 

Loss of IOC 3-40,3-46 

Addition of IOC 3-40,3-46 

Loss of I/O Module 3-40,3-47 

Addition of l/O Module 3-40,3-47 

Extra I/O Module 3-40,3-47 

Loss of Block 3-40‘3-48 

Addition of Block 3-40,3-48 

Extra Block 3-40,3-48 

I/O Bus Fault 3-40,3-49 

Module Fault 3-41,3-50 

IOC Software Fault 3-41,3-50 

IOC Hardware Failure 3-41,3-51 

Forced and Unforced Circuit 3-41,3-51 

Block Switch 3-41,3-51 

The following table describes the information provided with each fault category. 
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Table 3-6. Fault Category Descrintions 

Fault Category Fault Type Fault Description Fault Specific Data 

Circuit Fault Discrete Fault Loss of User Side Power Circuit Configuration * 

Short Circuit in User Wiring Circuit Configuration * 

Sustained Overcurrent Circuit Configuration * 
Low or No Current Flow Circuit Configuration * 
Switch Temperature Too High Circuit Configuration * 

Switch Failure Circuit Configuration * 
Point Fault Circuit Configuration * 

Output Fuse Blown Circuit Configuration * 

Analog Fault Input Channel Low Alarm Circuit Configuration * 
Input Channel High Alarm Circuit Configuration * 
Input Channel Under Range Circuit Configuration * 
Input Channel Over Range Circuit Configuration * 

Input Channel Open Wire Circuit Configuration * 
Output Channel Under Range Circuit Configuration * 

Output Channel Over Range Circuit Configuration * 

Invalid Data Circuit Configuration * 
Expansion Channel Not Responding Circuit Configuration * 

Low-Level Input Channel Low Alarm Circuit Configuration * 

Analog Fault Input Channel High Alarm Circuit Configuration * 

Input Channel Under Range Circuit Configuration * 

Input Channel Over Range Circuit Configuration * 
Input Channel Open Wire Circuit Configuration * 

Wiring Error Circuit Configuration + 

Internal Fault Circuit Configuration * 
Input Channel Shorted Circuit Configuration * 

Invalid Data Circuit Configuration * 

GENA Fault GENA Circuit Fault GENA Fault Byte 2 

Remote I/O Remote I/O Scanner Circuit Fault Byte 1: Circuit Type 
Scanner Fault Byte 2: I/O Type 

Loss of IOC Timeout 
Unexpected State 
Unexpected Mail Status 
VME Bus Error 

Addition of IOC 

Loss of vo 
Module 

Addition of I,‘0 
Module 

Extra I/O 
Module 

Loss of Block Fault Not Communications Lost 
Specified 

Addition of 
Block 

Extra Block 

I./O Bus Fault Bus Fault 
Bus Outputs 

Disabled 

Global Memory Subnet Group Number 
Fault Global Variable Name 

l Refer to table on next page. 
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Table 3-4. Fault Category Descriptions (cont’d) 

GFK0265G Chapter 3 Fault Explanation and Correction 

Fault Category Fault Type Fault Description Fault Specific Data 

Module Fault Headend Fault EPROM or NVRAM Failure 
Calibration Memory Failure 
Shared Ram Failure 
Configuration MisMatch 
Watchdog Timeout 
Output Fuse Blown 

IOC Software 
Fault 

IOC Hardware 
Failure 

Forced Circuit Block Configuration * 
Discrete/Analog Indication* 

Unforced Circuit 

* Refer to table below. 

Block Configuration * 
Discrete/Analog Indication* 

Three types of fault specific data occur in more than one fault category; they are block 
configuration, circuit configuration, and analog/discrete indication. The codings are 
shown in the following table. 

Value Description 

Circuit Configuration 
1 Circuit is an input. 
2 Circuit is an output. 
3 Circuit is an output with feedback. 

Block Configuration 
1 Block is configured for inputs only. 
2 Block is configured for outputs only. 
3 Block is configured for inputs and outputs (grouped block). 

Discrete/Analog Indication 
1 Block is a discrete block. 
2 Block is an analog block. 
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Circuit Fault 
Circuit Fault has four fault types. Three of the four fault types have fault 
descriptions. Fault specific data is available for all faults. Circuit fault applies specifically 
to Genius I/O modules. The default fault action is Diagnostic. The following table 
describes the circuit fault category. 

Table 3-7. Circuit Fault Category Description 

Fault 
Category 

Circuit Fault 

Fault Type 

Discrete Fault 

Analog Fault 

Low-Level 
Analog Fault 

Remote Fault 

Fault Description 

Loss of User Side Power 
Short Circuit in User Wiring 
Sustained Overcurrent 
Low or No Current Flow 
Switch Temperature Too High 
Switch Failure 
Point Fault 
Output Fuse Blown 

Input Channel Low Alarm 
Input Channel High Alarm 
Input Channel Under Range 
Input Channel Over Range 
Input Channel Open Wire 
Output Channel Under Range 
Output Channel Over Range 
Invalid Data 
Expansion Channel Not Responding 

Input Channel Low Alarm 
Input Channel High Alarm 
Input Channel Under Range 
Input Channel Over Range 
Input Channel Open Wire 
Wiring Error 
Internal Fault 
Input Channel Shorted 
Invalid Data 

Remote I/O Scanner Fault 

Fault Specific Data 

Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
Circuit Configuration 
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Discrete Fault 
Discrete Fault has eight fault descriptions. More than one condition may be 
present in a particular reporting of the fault. 

GFK0265G Chapter 3 Fault Explanation and Correction 

Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 

Description: 

Correction: 
Name: 
Description: 

Correction: 
Name: 

Description: 

Correction: 

Loss of User Side Power 
The Genius Bus Controller generates this error when there is a power loss on 
the field wiring side of a Genius I/O block. 
Correct the power failure. 

Short Circuit in User Wiring 
The Genius Bus Controller generates this error when it detects a short circuit in 
the user wiring of a Genius block. A short circuit is defined as a current level 
greater than 20 amps. 
Fix the cause of the short circuit. 

Sustained Overcurrent 
The Genius Bus Controller generates this error when it detects a sustained cur- 
rent level greater than 2 amps in the user wiring. 
Fix the cause of the over current. 

Low or No Current Flow 
The Genius Bus Controller generates this error when there is very low or no 
current flow in the user circuit. 
Fix the cause of the condition. 

Switch Temperature Too High 
The Genius Bus Controller generates this error when the Genius block 
reports a high temperature in the Genius Smart Switch. 
(1) Ensure that the block is installed to provide adequate circulation. 
(2) Decrease the ambient temperature surrounding the block. 
Switch Failure 

The Genius Bus Controller generates this error when the Genius block 
reports a failure in the Genius Smart Switch. 
Replace the Genius I/O block. 
Point Fault 
The PLC operating system generates this error when it detects a failure of a 
single I/O point on a Genius VO module. 
Replace the Genius I/O block. 
Output Fuse Blown 
The PLC operating system generates this error when it detects a blown fuse 
on a Genius I/O output block. 

(1) Determine and repair the cause of the fuse blowing, and replace the fuse. 
(2) Replace the block. 
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Analog Fault 
Analog Fault has nine fault descriptions. More than one condition may be present in 
a particular reporting of the fault. 

Name: 

Description: 

Correction: 
Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 
Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 
Name: 

Description: 

Correction: 

Name: 
Description: 

Correction: 
Name: 
Description: 

Correction: 
Name: 
Description: 

Correction: 

Input Channel Low Alarm 
The Genius Bus Controller generates this error when the Genius analog 
module reports a low alarm on an input channel. 
Correct the condition causing the low alarm. 
Input Channel High Alarm 
The Genius Bus Controller generates this error when the Genius analog 
module reports a high alarm on an input channel. 
Correct the condition causing the high alarm. 

Input Channel Under Range 
The Genius Bus Controller generates this error when the Genius analog 
module reports an under-range condition on an input channel. 
Correct the problem causing the condition. 

Input Channel Over Range 
The Genius Bus Controller generates this error when the Genius analog 
module reports an over-range condition on an input channel. 
Correct the problem causing the condition. 

Input Channel Open Wire 
The Genius Bus Controller generates this error when the Genius analog 
module detects an open wire condition on an input channel. 
Correct the problem causing the condition. 
Output Channel Under Range 
The Genius Bus Controller generates this error when the Genius analog 
module reports an under-range condition on an output channel. 
Correct the problem causing the condition. 

Output Channel Over Range 
The Genius Bus Controller generates this error when the Genius analog 
module reports an over-range condition on an output channel. 
Correct the problem causing the condition. 
Invalid Data 
The Genius Bus Controller generates this error when it detects invalid data 
from a Genius analog input block. 
Correct the problem causing the condition. 
Expansion Channel Not Responding 
The PLC operating software (I/O Scanner) generates this error when data 
from an expansion channel on a multiplexed analog input board is not 
responding. 
(1) Check wiring to the module. 
(2) Replace the module. 

_- 

-. 
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Low-Level Analog Fault 
Low-Level Analog Fault has nine fault descriptions. More than one condition may 
be present in a particular reporting of the fault. 

Name: 

Description: 

Correction: 
Name: 

Description: 

Correction: 
Name: 
Description: 

Correction: 
Name: 
Description: 

Correction: 
Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 
Description: 

Input Channel Low Alarm 
The Genius Bus Controller generates this error when the Genius analog 
module reports a low alarm on an input channel. 
Correct the condition causing the low alarm. 

Input Channel High Alarm 
The Genius Bus Controller generates this error when the Genius analog 
module reports a high alarm on an input channel. 
Correct the condition causing the high alarm. 

Input Channel Under Range 
The Genius Bus Controller generates this error when the Genius analog 
module reports an under-range condition on an input channel. 
Correct the problem causing the condition. 

Input Channel Over Range 
The Genius Bus Controller generates this error when the Genius analog 
module reports an over-range condition on an input channel. 
Correct the problem causing the condition. 

Input Channel Open Wire 
The Genius Bus Controller generates this error when the Genius analog 
module detects an open wire condition on an input channel. 
Correct the problem causing the condition. 
Wiring Error 
The Genius Bus Controller generates this error when the Genius analog 
module detects an improper RTD connections or thermocouple reverse 
junction fault. 
Correct the problem causing the condition. 
Internal Fault 

The Genius Bus Controller generates this error when the Genius analog 
module reports a cold junction sensor fault on a thermocouple block or an 
internal error in an RTD block. 

Correction: 
Name: 

Description: 

Correction: 
Name: 
Description: 

Correct the problem causing the condition. 
Input Channel Shorted 
The Genius Bus Controiler generates this error when it detects an input 
channel shorted on a Genius RTD or Strain Gauge Block. 
Correct the problem causing the condition. 
Invalid Data 
The Genius Bus Controller generates this error when it detects invalid data 
from a Genius analog input block. 

Correction: Correct the problem causing the condition. 
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GENA Fault 
_- 

The GENA Fault has no fault descriptions associated with it. GENA Fault Byte 2 is the 
first byte of the fault specific data. 

Description: 

Correction: 

The Genius I/O operating software generates this error when it detects a 
failure in a GENA block attached to the Genius VO bus. 
Replace the GENA block. 

Loss of IOC 
The Fault Category LOSS of IOC has no fault types or fault descriptions associated 
with it. The default fault action is Fatal. 

Name: 

Description: 

Correction: 

Loss of or Missing IOC 
The PLC operating software generates this error when it cannot 
communicate with an I/O Controller and an entry for the IOC exists in the 
configuration file. 

(1) Verify that the module in the slot/bus address is the correct module. 
(2) Review the configuration file and verify that it is correct. 
(3) Replace the module. 
(4) Display the PLC fault table on the programmer. Contact GE Fanuc 

PLC Field Service, giving them all the information contained in the 
fault entry. 

Addition of IOC 
The Fault Category Addition of IOC has no fault types or fault descriptions 
associated with it. The default fault action for this category is Diagnostic. 

Name: 

Description: 

Correction: 

Addition of IOC 

The PLC operating software generates this error when an IOC which has 
been faulted returns to operation or when an IOC isfound in the system and 
the configuration file indicates that no IOC is to be in that slot. 

(1) No action is necessary if faulted module is in a remote rack and is 
returning due to a remote rack power cycle. 

(2) Update the configuration file or remove the module. 

GFK0265G 346 Series 90-70 Programmabie Controller Reference Manual - May 1995 



cl 3 

Loss of I/O Module 
The Fault Category LOSS of I/O Module applies to Model 70 VO discrete and 
analog modules. There are no fault types or fault descriptions associated with this 
category. The default fault action is Diagnostic. 

Name: 
Description: 

Correction: 

. 

Loss of I/O Module 
The PLC operating software generates this error when it detects that a Model 
70 I/O module is no longer responding to commands from the PLC CPU, 
or when the configuration file indicates an VO module is to occupy a slot 
and no module exists in the slot. 
(1) Replace the module. 
(2) Correct the configuration file. 
(3) Display the PLC fault table on the programmer. Contact GE Fanuc 

PLC Field Service, giving them all the information contained in the 
fault entry. 

Addition of I/O Module 
The Fault Category Addition of I/O Module applies to Model 70 discrete and 
analog I/O modules. There are no fault types or fault descriptions associated with this 
category. The default fault action is Diagnostic. 

Name: 
Description: 

Correction: 

Addition of I/O Module 
The PLC operating software generates this error when an I/O module which 
had been faulted returns to operation. 
(1) No action necessary if module was removed or replaced, or remote 

rack was power cycled. 
(2) Update the configuration file or remove the module. 

Extra I/O Module 
The Fault Category Extra I/O Module applies only to Model 70 I/O modules. There 
are no fault types or fault descriptions associated with this category. The default fault 
action is Diagnostic. 

Name: 

Description: 

Correction: 

Extra I/O Module 
The PLC operating software generates this error when it detects a Model 70 
I/O module in a slot which the configuration file indicates should be empty. 
(1) Remove the module. (It may be in the wrong slot.) 
(2) Update and restore the configuration file to include the extra module. 
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Loss of Block 
The Fault Category LOSS of Block applies to Genius blocks. There are no fault types 
or fault descriptions associated with this category. The default fault action is 
Diagnostic. 

Name: 
Description: 

Correction: 

Loss of Block 
The PLC operating software generates this error when it receives a Loss pf 
Block fault from a Genius Bus Controller, but the reason for the loss is 
unspecified. 
(1) Verify power and wiring to the block. 
(2) Replace the block. 
Loss of Block - A/D Communications Fault 
The Genius VO operating software generates this error when it detects a loss 
of communications with a Genius I/O block. 
(1) Verify power and serial bus wiring to the block. 
(2) Replace the block. 

Addition of Block 
The Fault Category Addition of Block applies only to Genius blocks. There are no 
fault types or fault descriptions associated with this category. The default fault action is 
Diagnostic. 

Name: 
Description: 

Correction: 

Addition of Block 
The Genius operating software generates this error when it detects that a 
Genius block which stopped communicating with the controller starts 
communicating again. 

Informational only. None required. 

Extra Block 
The Fault Category Extra Block applies only to Genius I/O blocks. There are no fault 
types or fault descriptions associated with this category. The default fault action is 
Diagnostic. 
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Name: 
Description: 

Correction: 

Extra Block 
The PLC operating software generates this error when it detects a Genius I/O 
block on the bus at a serial bus address which the configuration file should 
not have a block. 
(1) Remove or reconfigure the block. (It may be at the wrong serial bus 

address.) 
(2) Update and restore the configuration file to include the extra block. 
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I/O Bus Fault 
The Fault Category I/O BUS Fault has two fault types associated with it. The 
default fa.ult action is Diagnostic. 

Name: 

Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Bus Fault 
The Genius Bus Controller operating software generates this error when it 
detects a failure with a Genius VO bus. 
(1) Determine the reason for the bus failure and correct it. 
(2) Replace the Genius Bus Controller. 
Bus Outputs Disabled 
The Genius Bus Controller operating software generates this error when it 
times out waiting for the PLC CPU to perform an I/O scan. 
(1) Replace the I’LC CPU. 
(2) Display the PLC fault table on the programmer. Contact GE Fanuc 

PLC Field Service, giving them all the information contained in the 
fault entry. 

SBA Conflict 
The Genius Bus Controller detected a conflict between its serial bus address 
and that of another device on the bus. 
Adjust one of the conflicting serial bus addresses. 
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Module Fault 
The Fault Category Module Fault has one fault type, headend fault, and eight fault 
descriptions. No fault specific data is present. The default fault action for this category 
is Diagnostic. 

Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 
Name: 

Description: 

Correction: 
Name: 
Description: 

Correction: 

Name: 
Description: 

Correction: 

Name: 
Description: 
Correction: 

Configuration Memory Failure 
The Genius Bus Controller generates this error when it detects a failure in a 
Genius block’s EEPROM or NVRAM. 
Replace the Genius block’s electronics module. 
Calibration Memory Failure 
The Genius Bus Controller generates this error when it detects a failure in a 
Genius block’s calibration memory. 
Replace the Genius block’s electronics module. 
Shared RAM Fault 
The Genius Bus Controller generates this error when it detects an error in a 
Genius block’s shared RAM. 
Replace the Genius block’s electronics module. 

Watchdog Timeout 
The PLC operating system generates this error when it detects that a 
Model 70 input module watchdog timer has expired. 
Replace the Model 70 input module. 

Output Fuse Blown 
The PLC operating system generates this error when it detects a blown fuse 
on a Model 70 output module. 
(1) Determine and repair the cause of the fuse blowing, and replace the 

fuse. 
(2) Replace the module. 

Module Fault 
An internal failure has been detected in a module. 
Replace the affected module. 

IOC Software Fault 
The Fault Category IOC Software Fault applies to any type of I/O Controller. 
There are no fault types or fault descriptions associated with it. The default fault action 
is Fatal. 

.--. 

.- 

Name: 
Description: 

Correction: 

Datagram Queue Full, Read/Write Queue Full 
Too many datagrams or read/write requests have been sent to the Genius Bus 
Controller. 
Adjust the system to reduce the request rate to the Genius Bus Controller. 

Name: Response Lost 

Description: The Genius Bus Controller is unable to respond to a received datagram or 
read/write request. 

Correction: 1 Adjust the svstem to reduce the resuest rate to the Genius Bus Controller. 
-., 
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IOC Hardware Failure 
The Fault Category IOC Hardware Failure has no fault types or fault descriptions. 
The default fault action is Diagnostic. 

Description: 

Correction: 

The Genius operating software generates this error when it detects a hardware 
failure in the Bus Communication hardware or a baud rate mismatch. 
(1) Verify that the baud rate set in the configuration file for the Genius Bus 

Controller agrees with the baud rate programmed in every block on 
the bus. 

(2) Change the configuration file and restore it, if necessary. 
(3) Replace the Genius Bus Controller. 
(4) Selectively remove each block from the bus until the offending block is 

isolated and replace it. 

Forced and Unforced Circuit 
The Fault Categories Forced Circuit and Unf arced Circuit report point 
conditions and therefore are not technically faults. They have no fault types or fault 
descriptions. These reports occur when a Genius 1/O point was forced or unforced with 
the Hand-Held Monitor. The default fault action is Informational. 

Fault Specific Data contains data as shown below. 

Block Switch 
The Fault Category Block Switch has no fault types or fault descriptions. The 
default fault action is Diagnostic. 

Name: 

Description: 

Correction: 

Block Switch 

The PLC generates this error when a Genius block on redundant Genius buses 
switches from one bus to another. 
(1) No action is required to keep the block operating. 
(2) The bus that the block switched from needs to be repaired. 

(a) Verify the bus wiring. 
@) Replace the I/O controller. 
(c) Replace the Bus Switching Module (BSM). 
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4 

Programming consists of creating an application program for a PLC. This chapter 
describes the programming instructions which may be used to create ladder logic 
programs for the Series 90-70 programmable controller. 

If the Logicmaster 90 programming software is not yet installed, please refer to the 
logicmaster 90-70 Programming Soffware User’s Manual, GFK-0263, for instructions. The 
user’s manual explains how to create, transfer, edit, and print programs. 

Configuration is the process of assigning logical addresses, as well as other 
characteristics, to the hardware modules in the system. It may be done either before or 
after programming, using the configuration software; however, it is recommended that 
configuration be done first. If that has not been done, you should refer to the 
Logicmaster 90-70 Programming Software User’s Manual, GFK-0263, to decide whether it is 
best to begin programming at this time. 

This chapter contains the following sections: 

Section Title 

1 Relay Functions 

2 Timers and 
Counters 

3 Math Functions 

4 Relational 
Functions 

Bit Operation 
Functions 
Data Move 
Functions 
Data Table 
Functions 

Conversion 

/-T-p&- 
1 I 

Description 1 Page 1 

Describes the use of contacts, coils, and links in ladder 
logic rungs. 

4-2 

Describes how to use on-delay, off-delay, and stopwatch- 
type timers, up counters, and down counters. 
Describes the math functions of addition, subtraction, 
multiplication, division, modulo division, square root, 
and absolute value. Trigonometric functions and 
logarithmidexponential functions are also included in 
this section. 

4-13 

4-30 

Describes how to use relational functions to compare two 
numbers for equality, non-equality, greater than, greater 
than or equal to, less than, and less than or equal to. 
Describes how to perform comparison and move 
operations on bit strings. 

4-46 

4-53 

Describes basic data move capabilities. 4-75 

Describes how to use data table functions to enter values 
into and copy values out of a table. 
Describes how to convert a data item from one number 
type to another. 

4-124 

4-150 

Describes how to limit program execution and change the 4-165 
way the CPU executes the application program by using 
the control functions. 
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Section I: Relay Functions 

This section explains the use of contacts, coils, and links in ladder logic rungs. 

Function ) Page 

Normally open and normally closed contacts. 
Positive and negative transition contacts. 

Fault and no fault contacts. 

4-4 

4-4 

4-7 

1 High alarm and low alarm contacts. I 4-7 I 
Coils and negated coils. 4-a 

Retentive and negated retentive coils. 4-8 

Positive and negative transition coils. 4-9 

SET and RESET coils. 4-10 

Retentive SET and RESET coils. 4-11 
Horizontal and vertical links. 4-11 
Continuation coils and contacts. 4-12 

Using Contacts 
A contact is used to monitor the state of a reference. Whether the contact passes power 
flow depends on the state or status of the reference being monitored and on the contact 
type. A reference is ON if its state is 1; it is OFF if its state is 0. 

Table 4-1. Types of Contacts 

Type of Contact 

Normally-open contact 
Normally-closed contact 
Positive transition contact 
Negative transition contact 
Fault contact 
No fault contact 
High alarm contact 
Low alarm contact 
Continuation contact 

Display Contact Passes Power to Right: 

-I I- When reference is ON. 

-l~l- When reference is OFF. 

$1 
If reference goes ON. 
If reference goes OFE 

-FAULT] - If reference has point fault. 
-NOFLT] - If reference has no point fault. 
- HIALR] - If reference exceeds high alarm. 
-LOALR] - If reference exceeds low alarm. 
<+>--- If the urecedine: continuation coil is set ON. 
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Using Coils 

Coils are used to control discrete references. Conditional logic must be used to control 
the flow of power to a coil. Coils cause action directly; they do not pass power flow to 
the right. If additional logic in the program should be executed as a result of the coil 
condition, an internal reference should be used for that coil or a continuation coil/contact 
combination may be used. 

Coils are always located at the rightmost position of a line of logic. A rung may contain 
up to eight coils. 

The type of coil used will depend on the type of program action desired. The states of 
retentive coils are saved when power is cycled or when the PLC goes from STOP to 
RUN mode. The states of non-retentive coils are set to zero when power is cycled or the 
PLC goes from STOP to RUN mode. 

Table 4-2. Types of Coils 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Type of Coil 

Coil (normally open) 

Negated 

Display Power to Coil Result 

-o- ON Set reference ON. 
OFF Set reference OFF. 

-O- ON Set reference OFF. 
OFF Set reference ON. 

Retentive -(W- ON 
OFF 

Set reference ON, retentive. 
1 Set reference OFF, retentive. 

Negated Retentive -VW- ON 
OFF 

Set reference OFF, retentive. 
/ Set reference ON, retentive. 

Positive Transition -(Q- OFF+ON If reference is OFF, set it ON for one 
sweev. 

Kegative Transition -w- ON+OFF If reference is OFR set it ON for one 
sweev. 

SET -(Sk ON 

OFF 

Set reference ON until reset OFF by 
-(R)-. 
Do not chanRe the coil state. 

RESET -(RI- ON 
OFF 

1 Set reference OFF until set ON by-(S)-. 
1 Do not change the coil state. 

Retentive SET -(SM)- ON 

OFF 

Set reference ON until reset OFF by 
-@&I)-, retentive. 
Do not change the coil state. 

Retentive RESET 

Continuation coil 

-VW- 

---<+> 

ON 

OFF 
ON 
OFF 

1 Set reference OFF until set ON by 
-(SM)-, retentive. 
Do not change the coil state. 
Set next continuation contact ON. 
Set next continuation contact OFF. 

Note 
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Normally Open Contact - 1 I- 
A normally open contact acts as a switch that passes power flow if the associated 
reference is ON (1). 

Normally Closed Contact l - I/ I- 
A normally closed contact acts as a switch that passes power flow if the associated 
reference is OFF (0). 

Example: 

The following example shows a rung with 10 elements having nicknames from El to 
EIO. Coil El0 is,ON when reference El, E2, ES, E6, and E9 are ON and references E3, E4, 
E7, and E8 are OFF. 

Till-i*1 
E6 

-i51-I I -i:, El0 
-ig+--~ b- 

Positive Transition Contact - I f I - 
A positive transition contact passes power flow if the associated reference transitions 
from OFF (0) to ON (1). The transition is determined from the write of an OFF (0) to the 
next write of an ON (1) value. These writes may occur multiple times during a PLC 
sweep, resulting in the transition bit being set for only a portion of the sweep; or they 
may occur several PLC sweeps apart, resulting in the transition bit being set for more 
than one sweep. 

Do not use the positive transition contact for references used with 
transition coils (also called one-shots) or SET and RESET coils. 

Negative Transition Contact - I J I - 
A negative transition contact passes power flow if the associated reference transitions 
from ON (1) to OFF (0). The transition is determined from the write of an ON (I) to the 
next write of an OFF (0) value. These writes may occur multiple times during a PLC 
sweep, resulting in the transition bit being set for only a portion of the sweep; or they 
may occur several PLC sweeps apart, resulting in the transition bit being set for more 
than one sweep. 

Do not use the negative transition contact for references used with 
transition coils (also called one-shots) or SET and RESET coils. 
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1 Additional Information on Transition Contacts 

The transition bit for a reference point is affected when that point is written to. It is set 
when the point transitions from OFF to ON or from ON to OFF. It is reset when the 
state after the write is the same as the state before the write, i.e., ON to ON or OFF to 
OFF. The source of the write is immaterial; it can be an output coil, a function block 
output, the input scan, an input interrupt, a KM SYSWRITE, a data change from the 
program, or Genius Datagram. When the point is written, the transition bit is 
immediately affected. Transition bits are not changed by the scan itself; only a write to 
the reference point. A write must be made to a reference in order to clear the transition 
bit, or it will appear to be “stuck.” Nothing is done automatically per sweep to clear 
transition bits, except for configured input points, where a transition is cleared when the 
input data is read and the input point is in the same state as when read the previous 
sweep. 

Overrides do not protect transition bits. If a write occurs to an overridden point, the 
transition bit is cleared. For example, the transition bit of an overridden input point is 
cleared when the input is scanned. 

Example 1: 

The following example shows the use of positive and negative transition contacts. Coil 
E2 is on for one logic sweep when element El transitions from OFF to ON. Coil E4 is 
Oh’ for one sweep when element E3 transitions from ON to OFE 

E2 
( I- 

E4 ’ 
( )- 
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Example 2: 
.-- 

In the following example, bit %MOOOl7 is set by a BSET function and then cleared by a 
BCLR function. The positive transition contact Xl activates the BSET, and the negative 
transition X2 activates the BCLR. 

The positive transition associated with bit %MOOOl7 will be on until %M00017 is reset by 
the BCLR function. This occurs because the bit is only written when contact Xl goes 
from OFF to ON. Similarly, the negative transition associated with bit %MOOOl7 will be 
ON until %MOOOl7 is set by the BSET function. 

‘I 
BIT 
SET- 
WORD 

%M00017- IN 
LEN 

00001 
CONST- BIT 
0001 

E2 
( b 

-;i,- 
E4 

BIT 
CLR- 

( )- 

worn 
%M00017- IN 

LEN 
00001 

CONST- BIT 
0001 .-- 
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Fault Contact -[FAULT] - 
Fault contacts are used to detect faults in discrete or analog machine references, or to 
locate faults (rack, slot, bus). The use of fault contacts must be enabled during CPU 
configuration if point fault reporting is desired. (Refer to chapter 2, section 3, “Program 
Organization and User Data,” for more information on point faults.) 

A fault contact passes power flow if its associated variable has a point fault. 

Note 
Use the machine reference address (%I, %Q, %AI, %AQ) with the 
FAULT/NOFLT contacts to guarantee correct indication of module 
status. (When using the rack, slot, bus, module reference with a 
FAULT/NOFLT contact, the fault indication of a given module is cleared 
when the associated fault is cleared from the fault table. 

No Fault Contact - [NOFLT] - 
No fault contacts are also used to detect faults in discrete or analog machine references. 
Their use must also be enabled if point fault reporting is desired. (Refer to chapter 2, 
section 3, “Program Organization and User Data,” for more information on point faults.) 

A no fault contact passes power flow if its associated discrete variable does not have a 
point fault. 

Note 
Use the machine reference address (%I, %Q, %AI, %AQ) with the 
FAULT/NOFLT contacts to guarantee correct indication of module 
status. (When using the rack, slot, bus, module reference with a 
FAULT/NOFLT contact, the fault indication of a given module is cleared 
when the associated fault is cleared from the fault table. 

High Alarm Contact - [HIALR] - 
The high alarm contact is used to detect a high alarm associated with an analog 
reference. Use of this contact and the low alarm contact must be enabled during CPU 
configuration. (From the configuration software menu, select “Memory Allocation and 
Point Fault Enable”. Change the setting for point fault reference from DISABLED to 
ENABLED). 

A high alarm contact passes power flow if the high alarm bit associated with the analog 
reference is ON. 

Low Alarm Contact -[LOALR] - 
The low alarm contact is used to detect a low alarm associated with an analog reference. 
Use of this contact must be enabled during CPU configuration, as described above for 
the high alarm contact. 

A low alarm contact passes power flow if the low alarm bit associated with the analog 
reference is ON. 
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_--. 
Coil -o- 

A coil sets a discrete reference ON while it receives power flow. It is non-retentive; 
therefore, it cannot be used with system status references (%SA, %SB, %SC, or %G). 

Example: 

In the following example, coil E3 is ON when reference El is ON and reference E2 is 
OFE 

-ill -ifI E3 
( )- 

Negated Coil -(/)- 
A negated coil sets a discrete reference ON when it does not receive power flow. It is not 
retentive; therefore, it cannot be used with system status references (%SA, %SB, %SC, or 
%G). 

Example: 

In the following example, negated coil E2 is ON when reference El is OFE 

4’1 E2 
(I)- 

1 I 

Retentive Coil -(M) - 
Like a normally open coil, the retentive coil sets a discrete reference ON while it receives 
power flow. The state of the retentive coil is retained across power failure. Therefore, it 
cannot be used with references from strictly non-retentive memory (%T). 

Negated Retentive Coil - (/M) - 
The negated retentive coil sets a discrete reference ON when it does not receive power 
flow. The state of the negated retentive coil is retained across power failure. Therefore, 
it cannot be used with references from strictly non-retentive memory (%T). 
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Positive Transition Coil -(t)- 
If the reference associated with a positive transition coil is OFF, when the coil receives 
power flow it is set to ON until the next time the coil is executed. (If the rung containing 
the coil is skipped on subsequent sweeps, it will remain ON.) This coil can be used as a 
one-shot. 

Do not write from external devices (e.g., KM) to references used on positive transition 
coils since it will destroy the one-shot nature of these coils. 

Note 
Do not use transition contacts on positive transition coils since the coil 
uses the transition bit to store the power flow value into the coil. 

Transitional coils can be used with references from either retentive or non-retentive 
memory (%Q, %M, %T, %G, %SA, %SB, or %SC). 5 

Negative Transition Coil -(J)- 
If the reference associated with this coil is OFF, when the coil s_tops receiving power flow, 
the reference is set to ON until the next time the coil is executed. 

Do not write from external devices to references used on negative transition coils since it 
will destioy the one-shot nature of these coils. 

Note 
Do not use transition contacts on negative transition coils since the coil 
uses the transition bit to store the power flow value into the coil. 

Transitional coils can be used with references from either retentive or non-retentive 
memory (%Q, %M, %T, %G, %SA, %SB, or %SC). 

Example: 

In the following example, when reference El goes from OFF to ON, coils E2 and E3 
receive power flow, turning E2 ON for one logic sweep. When El goes from ON to OFF, 
power flow is removed from E2 and E3, turning coil E3 ON for one sweep. 

4’1 ckf- 

-b & 
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SET Coil -(S)- 

SET and RESET are non-retentive coils that can be used to keep (“latch”) the state of a 
reference (e.g., El) either ON or OFF. When a SET coil receives power flow, its reference 
stays ON (whether or not the coil itself receives power flow) until it is reset by power 
flow to a RESET coil of the same reference (e.g., El in the example below). 

Note 
SET coils write an undefined result to the transition bit for the given 
reference. Do not use transition contacts on references used on SET coils. 

RESET Coil -(R) - 
The RESET coil sets a discrete reference OFF if the coil receives power flow. The 
reference remains OFF until set ON by a SET coil of the same reference (e.g., El in the 
example below). The last-solved SET coil or RESET coil of a pair takes precedence. 

Note 
RESET coils write an undefined result to the transition bit for the given 
reference. Do not use transition contacts on references used on RESET 
coils. 

Example: 

In the following example, the coil represented by El is turned ON whenever reference 
E2 or E6 is ON. The coil represented by El is turned OFF whenever reference E5 or E3 is 
ON. 

El 

El CR)- 
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Retentive SET Coil -(SM)- 
Retentive SET and RESET coils are similar to SET and RESET coils, but they are retained 
across power failure or when the PLC transitions from STOP to RUN mode. A retentive 
SET coil sets a discrete reference ON if the coil receives power flow. The reference 
remains ON until reset by a retentive RESET coil. 

Note 
Retentive SET coils write an undefined result to the transition bit for the 
given reference. Do not use transition contacts on references used on 
retentive SET coils. (Refer to the information on “Transitions and 
Overrides” in chapter 2.) 

Retentive RESET Coil -(RM)- 
This coil sets a discrete reference OFF if it receives power flow. The reference remains 
OFF until set by a retentive SET coil The state of this coil is retained across power failure 
or when the PLC transitions from STOP to RUN mode. 

Note 
Retentive RESET coils write an undefined result to the transition bit for 
the given reference. Do not use transition contacts on references used 
on retentive RESET coils. (Refer to the information on “Transitions and 
Overrides” in chapter 2.) 

Links 
Horizontal and vertical links are used to connect elements of a line of ladder logic 
between functions. Their purpose is to complete the flow of logic (“power”) from left to 
right in a line of logic. 

Example: 

In the following example, two horizontal links are used to connect contacts E2 and E5. A 
vertical link is used to connect contacts E3, E6, E7, EB, and E9 to E2. 

El 
(I)- 
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Continuation Coils (- - - c+>) and Contacts (c+>---) 
_-- 

Continuation coils (- - - < + >) and contacts (< + > - - -) are used to continue relay 
ladder logic beyond the limit of ten columns. The state of the last executed continuation 
coil is the flow state that will be used on the next executed continuation contact. If the 
flow of logic does not execute a continuation coil before it executes a continuation 
contact, the state of the contact will be no flow. 

There can be only one continuation coil and contact per rung; the continuation contact 
must be in column 1 and the continuation coil must be in column 10. An example 

I continuation coil and contact are shown below. 
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Section 2: Timers and Counters 

This section explains how to use on-delay, off-delay, and stopwatch-type timers, up 
counters, and down counters. The data associated with these functions is retentive 
through power cycles. 

Abbreviation Function Page 

ONDTR Retentive On-Delay Timer 4-15 

OFDT Off-Delay Timer 4-18 

TMR Simple On-Delay Timer 4-21 
UPCTR Up Counter 4-24 

DNCTR Down Counter 4-26 

Function Block Data Required for Timers and Counters 
Each timer or counter uses three words (registers) of %R, %I? or %L memory to store the 
following information: 

I current value (CV) 1 word 1 

I Preset value 039 1 word 2 
I control word 1 word 3 

Note 
Do not allow other functions to write to these registers when using the 
timer function. 

When you enter a timer or counter, you must enter an address for the location of these 
three words (registers) directly below the graphic representing the function. For 
example: 

(enable) 

(reset) 

Q 

(preset value) (current value) 

(address) 
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,_-- 
The control word stores the state of the boolean input and output of its associated 
function block, as shown in the following format: 

15 14 13 12 11 IO 9 8 

_: 

Reserved 

j L L!jjfg;~tio” 
(counters only) 
Cl (counter/timer 
status output) 

EN (enable input) 

I Reserved 

Bits 0 through 13 are used for timer accuracy; bits 0 through 10 are not used for counters. 

Note 
Do not write to these from some other function when using the timer 
function. 

._A-, 
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ONDTR 
A retentive on-delay timer (ONDTR) increments while it receives power flow and holds 
its value when power flow stops. Time may be counted in seconds (the default 
selection), tenths of seconds, or hundredths of seconds. The range is 0 to +32,767 time 
units. The state of this timer is retentive’on power failure; no automatic initialization 
occurs at power-up. 

When the ONDTR first receives power flow, it starts accumulating time (current value). 
When this timer is encountered in the ladder logic, its current value is updated. 

Note 

If multiple occurrences of the same timer with the same reference 
address are enabled during a CPU sweep, the current values of the 
times will be the same. 

When the current value (CV) equals or exceeds the preset value (PV), output Q is 
energized. As long as the timer continues to receive power flow, it continues 
accumulating until the maximum value is reached. Once the maximum value is reached, 
it is retained and output Q remains energized regardless of the state of the enable input. 

ENABLE J 

RESET / 
- 

a42931 

L i L 

I 

A = 
B = 
c = 
D = 
E = 

F = 
G = 

H = 

ENABLE goes high; timer starts accumulating. 
CV reaches PV; Q goes high. 
RESET goes high; Q goes low, accumulated time is reset. 
RESET goes low; timer then starts accumulating again. 
ENABLE goes low; timer stops accumulating. 
Accumulated time stays the same. 
ENABLE goes high again; timer continues accumulating time. 
CV becomes equal to PV; Q goes high. 
Timer continues to accumulate 
time until ENABLE goes low,RESET goes high, 
or current value becomes equal to the maximum time. 
ENABLE goes lOWi timer stops accumulating time. 

When power flow to the timer stops, the current value stops incrementing and is 
retained. Output Q, if energized, will remain energized. When the function receives 
power flow again, the current value again increments, beginning at the retained value. 
When reset (R) receives power flow, the current value is set back to zero and output (Q) 
is de-energized unless PV equals zero. 
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If PV equals zero and the timer is enabled, the output of the timer will activate. 
Subsequent removal of enable or activation of reset will have no effect on the timer 
output; it will remain enabled. 

(enable) 

(reset) 

(preset value) 

(address) 

When the ONDTR is used in a program block that is not called every sweep, the timer 
accumulates time between calls to the program block unless it is reset. This means that it 
functions like a timer operating in a program with a much slower sweep than the timer 
in the main program block. For program blocks that are inactive for a long time, the 
timer should be programmed to allow for this catch-up feature. 

For example, if a timer in a program block is reset and the program block is not called (is 
inactive) for 4 minutes, when the program block is called, four minutes of time will 
already have accumulated. This time is applied to the timer when enabled, unless the 
timer is first reset. 

Parameters: 

Parameter Description 

address The ONDTR uses three consecutive words (registers) of %R, %1: or %L memory to 
store the: 
. Current value (CV) = word 1. 
. Preset value (PV) = word 2. 
. Control word = word 3. 

When you enter an ONDTR, you must enter an address for the location of these 
three consecutive words (registers) directly below the graphic representing the 
function. For more information, refer to page 4-13. 

&&: Do not use this address with other instructions. 

Caution: Overlapping references will result in erratic operation of the timer. 

enable When enable receives power flow, the timer’s current value is incremented. 
R When R receives power flow, it resets the current value to zero. 

PV PV is the value to copy into the timer’s preset value when the timer is enabled or 
reset. For a register (%R) PV reference, the PV parameter is specified as the second 
word of the address parameter. For example, an address parameter of %ROOOOl 
would use %R00002 as the PV parameter. 

Q Output Q is energized when the current value is greater than or equal to the 
preset value. Since no automatic initialization to the Q state occurs at power-up, 
the Q state is retentive across power failure. 

CV CV contains the current value of the timer. 

4-26 Series 90-70 Programmable Codroller Referelrce Manual - May 1995 GFK-0265G 



0 4 

Valid Memory Types: 

. Valid reference or place where power may flow through the function. 

Note 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, a retentive on-delay timer is used to create a signal (%QOOOll) 
that turns on 8.0 seconds after %QOOOlO turns on, and turns off when %QOOOlO turns 
off. 

%QOOOlO %QOOOll 

-’ ‘- “E 
( b 

XQOOOlO ’ 
--l/l- R 

CONST - PV CV - 
+00080 

%R00004 
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OFDT 
--. 

The off-delay timer (OFDT) increments while power flow is off, and resets to zero when 
power flow is on. Time may be counted in seconds (the default selection), tenths of 
seconds, or hundredths of seconds. The range is 0 to +32767 time units. The state of 
this timer is retentive on power failure; no automatic initialization occurs at power-up. 

When the OFDT first receives power flow, it passes power to the right and the current 
value (CV) is set to zero. The output remains on as long as the function receives power 
flow. If the function stops receiving power flow from the left, it continues to pass power 
to the right and the timer starts accumulating time in CV 

Note 

If multiple occurrences of the same timer with the same reference 
address are enabled during a CPU sweep, the current values of the 
times will be the same. 

The OFDT does not pass power flow if the preset value is zero or negative. 

Each time the function is invoked with the enabling logic set OFF, the current value is 
updated to reflect the elapsed time since the timer was turned off. When the current 
value (CV) is equal to the preset value (PV), the function stops passing power flow to the 
right. The current value never exceeds the preset value. 

When the function receives power flow again, the current value resets to zero. 

,-. 

ENABLE / 

a42932 

L-----J/ ___ l-l 

Q --A L 
I I I i I I 

A 0 c D E FG H 

A = 
B = 
c = 

D = 
E = 
F = 
G = 
H = 

ENABLE and Q both go high. 
ENABLE goes low; timer starts accumulating time. 
CV reaches PV; Q goes low, and timer stops 
accumulating time. 
ENABLE goes high; timer is reset (CV = 0). 
ENABLE goes low; timer starts accumulating time. 
ENABLE goes high; timer is reset (CV = 0). 
ENABLE goes low; timer begins accumulating time. 
CV reaches PV; Q goes low, and timer stops 
accumulating time. 
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(enable) Q 

(preset value) (current value) 

(address) 

When the OFDT is used in a program block that is not called every sweep, the timer 
accumulates time between calls to the program block unless it is reset. This means that it 
functions like a timer operating in a program with a much slower sweep than the timer 
in the main program block. For program blocks that are inactive for a long time, the 
timer should be programmed to allow for this catch-up feature. 

For example, if a timer in a program block is reset and the program block is not called (is 
inactive) for 4 minutes, when the program block is called, four minutes of time will 
already have accumulated. This time is applied to the timer when enabled, unless the 
timer is first reset. 

Parameters: 

GFK-0265G Chapter 4 Series 90-70 Instruction Set 

enable 

PV 

Q 

cv 

Description 

The OFDT uses three consecutive words (registers) of %R, %R or %L memory to 
store the: 
. Current value (CV) = word 1. 
. Preset value (PV) = word 2. 
. Control word = word 3. 

When you enter an OFDT you must enter an address for the location of these 
three consecutive words (registers) directly below the graphic representing the 
function. For more information, refer to page 4-13. 

Note. A Do not use this address with other instructions. 

Caution: Overlapping references will result in erratic operation of the timer. 
When enable receives power flow, the timer’s current value is incremented. 
PV is the value to copy into the timer’s preset value when the timer is enabled or 
reset. For a register (%R) PV reference, the PV parameter is specified as the 
second word of the address parameter. For example, an address parameter of 
%ROOOOl would use %R00002 as the PV parameter. 
Output Q is energized when the current value is less than the preset value. Since 
no automatic initialization to the Q state occurs at power-up, the Q state is retentive 
across power failure. 
CV contains the current value of the timer. 
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Valid Memory Types: 

. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, an OFDT timer is used to turn off an output (%QOOOOl) 
whenever an input (%IOOOOl) turns on. The output is turned on again 0.3 seconds after 
the input goes off. 

4100001 
--I I- ;Fyzs 

m;;3- PV cv - 

%POOO19 

%QOOOOl 
( I )- 

4-20 Series 90-70 Progrmnmable Controller Reference Manual - May 2995 GFK-0265G 



0 4 

TMR 
The simple on-delay timer (TMR) function increments while it receives power flow and 
resets to zero when power flow stops. Time may be counted in seconds (the default 
selection), tenths of seconds, or hundredths of seconds. The range is 0 to +32,767 time 
units. The state of this timer is retentive on power failure; no automatic initialization 
occurs at power-up. 

When the TMR receives power flow, the timer starts accumulating time (current value). 
The current value is updated when it is encountered in the logic to reflect the total 
elapsed time since the timer was last reset. 

Note 

If multiple occurrences of the same timer with the same reference 
address are enabled during a CPU sweep, the current values of the 
times will be the same. Additionally, a TMR timer will expire (pass 
power flow to the right) the first sweep that it is enabled if the previous 
sweep time was greater than the preset value (PV). 

This update occurs as long as the enabling logic remains ON. When the current value 
(CV) equals or exceeds the preset value (PV), the function begins passing power flow to 
the right. The timer continues accumulating time until the maximum value is reached. 
When the enabling parameter transitions from ON to OFF, the timer stops accumulating 
time and the current value is reset to zero. 

a42933 

cl1 / 
I I I 

A B c A E 

A = ENABLE goes high; timer begins accumulating time. 
B = CV reaches PV; Q goes high, and 

timer continues accumulating time. 
C = ENABLE goes low; Q goes low; timer stops accumulating 

time and CV is cleared. 
D = ENABLE goes high; timer starts accumulating time. 
E = ENABLE goes low before CV reaches PV; Q remains low; 

timer stops accumulating time and is cleared to zero. 
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(preset value) - PV CV - (current value) 

(address) 

When the TMR is used in a program block that is not called every sweep, the timer 
accumulates time between calls to the program block unless it is reset. This means that it 
functions like a timer operating in a program with a much slower sweep than the timer 
in the main program block. For program blocks that are inactive for a long time, the 
timer should be programmed to allow for this catch-up feature. 

For example, if a timer in a program block is reset and the program block is not called (is 
inactive) for 4 minutes, when the program block is called, four minutes of time will 
already have accumulated. This time is applied to the timer when enabled, unless the 
timer is first reset. 

Parameters: 

Description 

The TMR uses three consecutive words (registers) of %R, %I: or %L memory to 
store the: 
. Current value (CV) = word 1. 
. Preset value (PV) = word 2. 
. Control word = word 3. 

When you enter an TMR, you must enter an address for the location of these 
three consecutive words (registers) directly below the graphic representing the 
function. For more information, refer to page 4-13. 

Note: Do not use this address with other instructions. 

caution; Overlapping references will result in erratic operation of the timer. 
When enable receives power flow, the timer’s current value is incremented. When 
the TMR is not enabled, the current value is reset to zero and Q is turned off. 
PV is the value to copy into the timer’s preset value when the timer is enabled or 
reset. For a register (%R) PV reference, the PV parameter is specified as the second 
word of the address parameter. For example, an address parameter of %ROOOOl 
would use %ROOOO2 as the PV parameter. 
Output Q is energized when TMR is enabled and the current value is greater than 
or equal to the preset value. 
CV contains the current value of the timer. 
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Valid Memory Types: 

GFK-0265G 

Q . . 
cv . . . . . . . . . . . . . 

. Valid reference or place where power may flow thkgh the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, an on-delay timer TMRID is used to control the length of time 
that coil DWELL is on. When the normally open (momentary) contact DO-DWL is on, 
coil DWELL is energized. The contact of coil DWELL keeps coil DWELL energized 
(when contact DO-DWL is released), and also starts the timer TMRID. When TMRID 
reaches its preset value of one-half second, coil REL energizes, interrupting the 
latched-on condition of coil DWELL. The contact DWELL interrupts power flow to 
TMRID, resetting its current value and de-energizing coil REL. The circuit is then ready 
for another momentary activation of contact DO-DWL. 

DO DWL REL DWELL 
--l-I-+-l / I ( b 

-I l-1 
DWELL 

DWELL 
-- 

REL 
-I I- y f fs  ( )- 

CONST - PV CV - 
+00005 

TRMID 
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UPCTR 
The Up Counter (UPCTR) function is used to count up to a designated value. The range 
is 0 to +32,767 counts. When the up counter reset is ON, the current value (CV) of the 
counter is reset to 0. Each time the enable input transitions from OFF to ON, the current 
value is incremented by 1. The current value (CV) can be incremented past the preset 
value (PV). The output is ON whenever the current value is greater than or equal to the 
preset value. 

The output state (Q) of the UPCTR is retentive on power failure; no automatic 
initialization occurs at power-up. 

4-24 

(enable) 

(reset) 

(Q) 

(preset value) - PV CV - (current value) 
I I 

(address) 

Parameters: 

t--KG- 
R 

= 

PV 

/ 

I cv CV contains the current value of the counter. 

Description 

The UPCTR uses three consecutive words (registers) of %R, %R or %L memory to 
store the: 
. Current value (CV) = word 1. 
. Preset value (PV) = word 2. 
. Control word = word 3. 

When you enter an UPCTR, you must enter an address for the location of these 
three consecutive words (registers) directly below the graphic representing the 
function. For more information, refer to page 4-13. 

Note: Do not use this address with another up counter, down counter, or any 
other instruction or improper operation will result. 

Overlapping references will result in erratic operation of the counter. Caution: 
On a positive transition of enable, the current count is incremented by one. 
When R receives power flow, it resets the current value back to zero. 
PV is the value to copy into the counter’s preset value when the counter is enabled 
or reset. For a register (%R) PV reference, the PV parameter is specified as the 
second word of the address parameter. For example, an address parameter of 
%ROOOOl would use %R00002 as the PV parameter. 
Output Q is energized when the current value is greater than or equal to the 
preset value. The Q state is retentive on power failure; no automatic initialization 
occurs at power-up. 
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Valid Memory Types: 

I 
pv . . . . . . . . . . . . . . 

, 
Q . . 
cv . . . . . . . . . . . . . 

. L’alid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, every time input 70100012 transitions from OFF to ON, up 
counter PRT-CNT counts up by 1; internal coil %MOOOOl is energized whenever 100 
parts have been counted. Whenever %MOOOOl is ON, the accumulated count is reset to 
zero. 

%I00012 ) 
-I I ->UPCTR 

%MOOOO 1 
-I I-- 

%MOOOOl 
( )- 

CONST - PV CV - 
+00100 

PRT CNT - 
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DNCTR 
_- 

The Down Counter (DNCTR) function is used to count down to zero from a preset 
value. The minimum preset value is zero; the maximum preset value is +32,767 counts. 
The minimum current value is -32,768. When reset, the current value (CV) of the 
counter is set to the preset value (PV). When the enable input transitions from OFF to 
ON, the current value is decremented by one. The output is ON whenever the current 
value is less than or equal to zero. 

(Q) 

(preset value) (current value) 

(address) 

Parameters: 

address r Description 

The DNCTR uses three consecutive words (registers) of %R, %c or %L memory to 
store the: 
. Current value (CV) = word 1. 
. Preset value (PV) = word 2. 
. Control word = word 3. 

When you enter an DNCTR, you must enter an address for the location of these 
three consecutive words (registers) directly below the graphic representing the 
function. For more information, refer to page 4-13. 

Note: Do not use this address with another down counter, up counter, or any 
other instruction or improper operation will result. 

Overlapping references will result in erratic operation of the counter. Caution: 
On a positive transition of enable, the current value is decremented by one. 
When R receives power flow, it resets the current value to the preset value. 
PV is the value to copy into the counter’s preset value when the counter is enabled 
or reset. For a register (%R) PV reference, the PV parameter is specified as the 
second word of the address parameter. For example, an address parameter of 
%ROOOOl would use %ROO002 as the PV parameter. 
Output Q is energized when the current value is less than or equal to zero. The Q 
state is retentive on Dower failure; no automatic initialization occurs at vower-uv. 
CV contains the current value of the counter. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR coast none 

address . . . . 

enable . 

R l 

PV . . . . . . . . . . . . . . 

Q . . 

cv . . . -~. . . . . . . . . . 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the down counter identified as COUNTP counts 5000 new 
parts before energizing output %QOOOO5. 

ZQOOOO5 
( I- 

NXT BAT 
-j-l- R 

CONST - PV cv - 
+05000 

COUNTP 
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Up/Down Counter Pair Example: 

In the following example, the PLC is used to keep track of the number of parts contained 
in a temporary storage area. There are two ways of accomplishing this function using 
the Series 90-70 instruction set. 

The first method is to use an up/down counter pair with a shared register for the 
accumulated or current value. When the parts enter the storage area, the up counter 
increments by 1, increasing the current value of the parts in storage by a value of 1. 
When a part leaves the storage area, the down counter decrements by 1, decreasing the 
inventory storage value by 1. To avoid conflict with the shared register, both counters 
use different register addresses but each has a current value (CV) address that is the 
same as the accumulated value for the other register. This is the preferred method for 
this application. 

<< RUNG 4 >> 

%100003 
-I I- 

rb100001 I %QOOOO 1 
-1 I-UPCTR ( b 

I 
%100009 
-I I-- 

CONST - PV CV -%R00104 
+00005 

zmo 

<< RUNG 5 >> 

%100003 
-I I- 

%100002 1 %QOOOO2 
-I (-->DNCTR ( b 

iLW OFF 
-l-l- R 

CONST - PV CV -%ROOlOO 
+00005 

%R00104 
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The second method, shown below, uses the ADD and SUB functions to provide storage 
tracking. 

-cc RUNG 7 >> 

:100004 
--[?I-- ADD 

INT- 

:R00201- I1 Q 

CONST - I.2 
+00001 

<< RUNG 8 >> 

:I00005 
-l1‘1--- 

:ROOZOl- 

CONST - 
+00001 

SUB 
INT- 

11 Q 

I2 

, 

-%R00201 

-%R00201 

GFK0265G Chapter 4 Series 90-70 lnsfruction Set 4-29 



Cl 4 

Section 3: Math Functions - 

This section describes the Logicmaster 90 math functions: 

Radian Conversion 

Note 

Division and modulo division are similar functions which differ in their 
output; division finds a quotient, while module division finds a 
remainder. 

, -. 
.’ 
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MATH (ADD, SUB, MUL, DIV) 

, 

GM-0265G 

Math functions include addition, subtraction, multiplication, and division. When a 
function receives power flow, the appropriate math function is performed on input 
parameters 11 and 12. These parameters must be the same data type. Output Q is the 
same data type as 11 and 12. 

Note 

DIV rounds down; it does not round to the closest integer. 
(For example 24 DIV 5 = 4.) 

Math functions operate on these types of data: 

Data Type Description 

INT Signed integer. 
UINT Unsigned integer. 
DINT Double precision signed integer. 
REAL Floating point. 
MIXED Mixed is available for MUL and DIV only. 

Note 

MUL-MIXED inputs are the same as INT; MUL-MIXED output is the 
same as DINT DIV-MIXED input 11 is the same as DINT; DIV-MIXED 
input 12 and outputs are the same as INT 

The default data type is signed integer; however, it can be changed after selecting the 
function. For more information on data types, refer to chapter 2, section 3, “Program 
Organization and User Data.” 

If the operation of INT or DINT operands results in overflow, the output reference is set 
to its largest possible value for the data type. For signed numbers, the sign is set to 
show the direction of the overflow. If signed or double precision integers are used, the 
sign of the result for DIV and MUL functions depends on the signs of 11 and 12. If the 
operation of UINT operands results in overflow, the output reference is set to the 
overflow value. 

If the operation does not result in overflow, the ok output is set ON unless one of these 
invalid REAL operations occurs: 

l For ADD, ( +M) + (4). 
l ForSUB,(*-)-(&:-). 
l For MUL, 0 x (-). 
l For DIV, 0 divided by 0. 
l For DIV, co divided by 00, 

l 11 and/or 12 is NaN (Not a Number). 

In these cases, ok is set OFF. 
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,- 

(enable) 

(input parameter 11) 

(input parameter 12) 

(ok) 

(output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
I1 I1 contains a constant or reference for the first value used in the operation. 

(I1 is on the left side of the mathematical equation, as in 11 - 12.) 
12 I2 contains a constant or reference for the second value used in the operation. 

(12 is on the right side of the mathematical equation, as in I1 - 12.) 
ok The ok output is energized when the function is performed without dividing by 

zero, unless an invalid operation occurs or 11 and/or I2 is NaN. 

Q 1 Output Q contains the result of the operation. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

11 l oooo 0 l . . . . . . 

I2 ‘0000 0 . . . . . . . 

ok . . 

Q 1 l /oIoIoIoI 0 . . . . . . 
I  I  I  

Note: indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and o/,UR). 
I I I I 

. Valid reference or place where power may flow through the function. 
0 Valid reference for UINT or INT data only; not valid for DINT or REAL. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example: 

In the following example, whenever input %I00001 is set, the integer content of 
%ROOOO2 is decremented by 1 and coil %QOOOOl is turned on, provided there is no 
overflow in the subtraction. 

%100001 %QOOOOl 
--I I- ;;;- ( )- 

%NlCI;;;-- I1 Q -%R00002 

CONST - 12 
+00001 
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- 
(INT, UINT, DINT) 

The Modulo (MOD) function is used to divide one value by another value of the same 
data type, to obtain a remainder. If signed or double precision signed integers are used, 
the sign of the result is always the same as the sign of Il. 

The MOD function operates on these types of data: 

Data Type Description 

INT 
DINT 
UINT 

Signed integer. 
Double precision signed integer. 
Unsigned integer. 

The default data type is signed integer; however, it can be changed after selecting the 
function, For more information on data types, refer to chapter 2, section 3, “Program 
Organization and User Data.” 

When the function receives power flow, it divides input parameter 11 by input 
parameter I2. These parameters must be the same data type. Output Q is calculated 
using the formula: 

Q=Il- ((11 DIV 12) * 12) 

where DIV produces an integer number. Q is the same data type as input parameters 11 
and 12. 

-- 

OK is always ON when the function receives power flow, unless there is an attempt to 
divide by zero. In that case, it is set OFF. 

(enable 

(input parameter Ii) 

(input parameter I?.) 

(ok) 

(output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
I1 11 contains a constant or reference for the value to be divided by 12. 
I2 12 contains a constant or reference for the value to be divided into Il. 
ok The ok output is energized when the function is performed without dividing by _,__ 

zero. 
Q Output Q contains the result of dividing 11 by I2 to obtain a remainder. 
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Valid Memory Types: 

N-c&: Indirect referencing is available for all register references (%R, %cl: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for UINT or INT data only; not valid for DINI 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the remainder of the integer division of BOXES into PALLETS 
is placed into NT-FULL whenever %I00001 is ON. 

%100001 -I I- 
I I 
yg- - 

PALLETS- I1 Q -ffW&;;;L 
-00017 

BOXES - I2 
+00006 
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SQRT (INT, DINT, REAL) 
_- 

The Square Root (SQRT) function is used to find the square root of a value. When the 
function receives power flow, the value of output Q is set to the integer portion of the 
square root of the input IN. The output Q must be the same data type as IN. 

The SQRT function operates on these types of data: 

1 Data Type 1 Description 

INT 
DINT 
REAL 

Signed integer. 
Double precision signed integer 
Floating point. 

The default data type is signed integer; however, it can be changed after selecting the 
function. For more information on data types, refer to chapter 2, section 3, “Program 
Organization and User Data.” 

OK is set ON if the function is performed without overflow, unless one of these invalid 
REAL operations occurs: 

. IN < 0. 
l IN is NaN (Not a Number). 

Otherwise, ok is set OFE 

I 
,_^.“._ 

(enable) (ok) 

(input parameter IN) (output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
/ IN IN contains a constant or reference for the value whose square root is to be 

calculated. If IN is less than zero, the function will not oass vower flow. I 

/ 

Ok The ok output is energized when the function is performed without overflow, 
unless an invalid operation occurs or IN is NaN. I 

I Q 1 Output Q contains the square root of IN. 
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Valid Memory Types: 

Parameter flow %I %Q %M / %T %S %G %U %R %P %L %A1 %AQ %UR const none I 
enable . 

I1 l oooo 0 . . . . . . . 

ok . . 

Q .oooo 0 . . . . . . 
&&: Indirect referencing is available for all register references (%R, %e %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT only; not valid for DINT or REAL. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the square root of the integer number located at %A10001 is 
placed into the result located at %R00003 whenever %I00001 is ON. 

%100001 
-1 /- SQRT 

INT- 

%AIOOOl- IN Q -%R00003 
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ABS (INT, DINT, REAL) 
-._ 

The Absolute Value (ABS) function is used to find the absolute value of an integer, 
double precision integer, or real value. When the function receives power flow, it places 
the absolute value of input IN in output Q. 

The ABS function operates on these types of data: 

Data Type Description 

INT Signed integer. 
DINT Double precision signed integer 
REAL Floating point. 

The default data type is signed integer; however, it can be changed after selecting the 
function. For more information on data types, refer to chapter 2, section 3, “Program 
Organization and User Data.” 

The ok output will receive power flow, unless one of the following conditions occurs: 

l For INT type, IN is MININT. 
l For DINT type, IN is MINDINT 
l For REAL type, IN is NaN (Not a Number). 

parameter Q) I- 
Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
IN IN contains the integer or real value to be operated on. 
Ok The ok output is energized when the function is performed without overflow, 

unless an invalid operation occurs an&or IN is NaN. 
0 Outnut 0 contains the absolute value of IN. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN . 0 0 0 0 0 . . . . . . . 

t 

I , I I 1 , I , I , , , I I 1 , 

Q 1. 1oIoIoIoI 0 . . . . . . 

&: Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and %LJR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for IWI only; not valid for DINT or REAL. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the absolute value of -2976, which is 2976, is placed in 
%ROOOlO. 

ABS - 
INT- 

CONST - IN Q -XROOOlO 
-2976 2976 
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Trig Functions (SIN, COS,TAN, ASIN, ACOS, ATAN), 
-. 

The SIN, COS, and TAN functions are used to find the trigonometric sine, cosine, and 
tangent, respectively, of its input. When one of these functions receives power flow, it 
computes the sine (or cosine or tangent) of IN, whose units are radians, and stores the 
result in output Q. Both IN and Q are floating-point values. 

The ASIN, ACOS, and ATAN functions are used to find the inverse sine, cosine, and 
tangent, respectively, of its input. When one of these functions receives power flow, it 
computes the inverse sine (or cosine or tangent) of IN and stores the result in output Q, 
whose units are radians. Both IN and Q are floating-point values. 

The SIN, COS, and TAN functions accept a broad range of input values, where -263 < 
IN < +263, (263 w  9.22~10~~). 

The ASIN and ACOS functions accept a narrow range of input values, where - I IN 5 1. 
Given a valid value for the IN parameter, the ASIN-REAL function will produce a result 
Q such that: 

ASIN (IN) = -z<Q< n 
2 -5 

The ACOS-REAL function will produce a result Q such that: 

ACOS (IN) = -05 QI x 

The ATAN function accepts the broadest range of input values, where - DQ 5 IN I + 00. 
Given a valid value for the IN parameter, the ATAN-REAL function will produce a result Q 
such that: 

ATAN (IN) = - n 5 Q 5 ’ 
2 z 

(enable) (ok) 

Note 
These functions are only available on floating-point versions of the 

Series 90-70 CPU. 

4-40 Series 90-X Progmnmable Confroller Rqference Manual - May 7995 GFK0265G 



cl 4 

GFK0265G Chnpter 4 Series 90-70 Instruction Sef 

Parameters: 

Parameter Description 

enable When the function is enabled, the overation is uerformed. 

I LN 1 IN contains the real value to be ouerated on. I 
ok 

Q 

The ok output is energized when the function is performed without overflow, 
unless an invalid operation occurs and/or IN is NaN. 
Output Q contains the trigonometric value of IN. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %I. %A1 %AQ %UR const none 

enable . 

IN l . . l l . . l 

ok . . 

Q 1.1 . . . . . . 
I 

kk: Indirect referencin& is available for all register references (O/cR, %I: %L, RAI, %AQ, and %UR). 
. Valid reference or $ace where power r&y flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the COS of the value in %I’00001 is placed in %POOO33. 

%POOOOl- IN Q -%POOO33 
+3.141500 -1.000000 
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Logarithmic/Exponential Functions (LOG, LN, EXP, EXPT) 
The LOG, LN, and EXP functions have two input parameters and two output 
parameters. When the function receives power flow, it performs the appropriate 
logarithmic/exponential operation on the real value in input IN and places the result in 
output Q. 

l For the LOG function, the base 10 logarithm of IN is placed in Q. 
l For the LN function, the natural logarithm of IN is placed in Q. 
l For the EXP function, e is raised to the power specified by IN and the result is placed 

in Q. 

The EXPT function has three input parameters and two output parameters. When the 
function receives power flow, the value of input 11 is raised to the power specified by the 
value I2 and the result is placed in output Q. 

The ok output will receive power flow, unless IN is NaN (Not a Number) or is negative. 

(enable) (ok) 

(input parameter IN) (output parameter Q) 
- 

-._ 

Parameters: 

I Parameter 1 Descriution 
I L 

enable When the function is enabled, the operation is performed. 
IN IN contains the real value to be operated on. 
Ok The ok output is energized when the function is performed without overflow, 

unless an invalid operation occurs and/or IN is NaN or is negative. 

Q Output Q contains the logarithmic/exponential value of IN. 

Note 
These functions are only available on floating-point versions of the 
Series 90-70 CPU. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable l 

IN* . . . . . . . . 

ok . a . 

Q 0. . . . . . . 
w: Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and %UR). 
* For the EXPT function, input IN is replaced by input parameters 11 and 12. 
. Valid reference or place where power may flow through the function 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the value of %A10001 is raised to the power of 2.5 and the 
resuIt is placed in %ROOOOl. 

,P- 

GFK0265G 

EXR::r - 
XAIOOOl- 11 Q -%ROOOOl 

CONST - I2 
2.50000E+OO 
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Radian Conversion (RAD,DEG) 
When the function receives power flow, the appropriate conversion (J&AD-TO-DEG or 
DEG-TO-RAD) is performed on the real value in input IN and the result is placed in 
output Q. 

The ok output will receive power flow unless IN is NaN (Not a Number). 

(enable) (ok) 

(input parameter IN) 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 

IN IN contains the real value to be operated on. 
ok The ok output is energized when the function is performed without overflow, 

unless IN is NaN. - 

Q Output Q contains the converted value of IN. 

Note 
These functions are only available on floating-point versions of the 
Series 90-70 CPU. 
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Valid Memory Types: 

I I I I I I I I I I I I I I I I 

Q I*/ . . . . . . 

&&: Indirect referencing is available for all register references (%R, %c %L, %Al, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, + 1500 is converted to DEG and is placed in %ROOOl. 

- XROOOl 
85993.6 7 
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Section 4: Relational Functions 
.- 

Relational functions are used to compare two numbers. This section describes the 
following relational functions: 

Abbreviation Function Description Page 

EQ Equal Test two numbers for equality, 4-47 
NE Not Equal Test two numbers for non-equality. 4-47 
GT Greater Than Test for one number greater than another. 4-47 
GE Greater Than or Equal Test for one number greater than or equal 4-47 

to another. 
LT Less Than 
LE Less Than or Equal 

CMP Compare 

RANGE Range 

Test for one number less than another. 
Test for one number less than or equal to 
another. 
Test for one number less than, equal to, or 
greater than another. 
Determine whether a number is within a 
specified range. 

4-47 
4-47 

4-49 

4-51 

--- 
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EQ, NE, GT, GE, LT, and LE (INT, UINT, DINT, REAL) 

Relational functions are used to determine the relation of two values. When the 
function receives power flow, it compares input parameter I1 to input parameter EL 
These parameters must be the same data type. 

Relational functions operate on these types of data: 

>I 
Double precision signed integer. 

The default data type is signed integer. To compare either signed integer, unsigned 
integer, or double precision integers, select the new data type after selecting the 
relational function. To compare data of other types or of two different types, first use the 
appropriate conversion function (described in section 8, Conversion Functions) to change 
the data to one of the integer types. 

If input parameters 11 and I2 match the specified relation, output Q receives power flow 
and is set ON (1); otherwise, it is set OFF (0). 

Output ok will always receive power flow when the function is enabled, unless 11 and/or 
12 is NaN (Not a Number). 

(enable) 

(input parameter 11) 

(input parameter 12) 

(ok) 

(output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the overation is verformed. 

! I1 I 11 contains a constant or reference for the first value to be compared. 
(11 is on the left side of the relational eauation. as in 11 < 12). 

1 
( \ I 

I2 1 12 contains a constant or reference for the second value to be comvared. 

ok 
(12 is on the right side of the relational equation, as in I1 c 12). 
The ok output is energized when the function is performed without error, 
unless I1 an&or I2 is NaN. 

t 

I 

Q ( Output Q is energized when 11 and 12 match the specified relation. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %AI %AQ %UR const none 

enable . 

11 . 0 0 0 0 0 . . . . . . . 

I2 .oooo 0 . . . . . . . 

ok . . 

Q .oooo 0 . . . . . . 
Note: Indirect referencing is available for all register references (%R, %I? %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for Ih’T or UINT data only; not valid for DINT or REAL 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, two double precision signed integers, PRT-MDE and 
BIN-FUL, are compared whenever %I00001 is set. If PRT-MDE is less than BIN-FUL, 
coil %QOOOO2 is turned on. 

1 1 %?T - 
%QOOOO2 

PRT-MDE- I1 Q ( )- 

BIN FUG I2 
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CMP (INT, UINT, DINT, REAL) 
Use the Compare (CMP) function to test for one number less than, equal to, or greater 
than another. 

When the function receives power flow, it compares the value 11 to the value 12. These 
values must be the same data type. 

The CMP function operates on these types of data: 

?I 
Double precision signed integer. 

The default data type is signed integer. To compare either signed integer, unsigned 
integer, or double precision signed integers, select the new data type after selecting the 
relational function. To compare data of other types or of two different types, first use the 
appropriate conversion function (described in section 8, Conversion Funcfions) to change 
the data to one of the integer types. 

LT, EQ, and GT are set ON (I) or OFF (0) as a result of the comparison. 

Output ok will always receive power flow when the function is enabled, unless I1 and/or 
12 is NaN (Not a Number). 

(ok) 

(input parameter 11) - 11 LT - (output parameter for less than) 

(input parameter 12) - 12 EQ - (output parameter for equal) 

GT - (output parameter for greater than) 

Parameters: 

I Parameter I Description 

enable 
11 
12 

Ok 

LT 

EQ 
GT 

4 
When the function is enabled, the operation is performed. 
II contains a constant or reference for the first value to be compared. 
12 contains a constant or reference for the second value to be compared. 
The ok output is energized when the function is performed without error, 
unless 11 and/or 12 is NaN. 
Output LT is energized when 11 is less than 12. 
Output EQ is energized when 11 is equal to 12. 
Output GT is energized when I1 is greater than 12. 
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Valid Memory Types: 

Parameter Row %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

11 I* loIoIoIol lol I*I*I*I*I*I*I*l I 
12 I* IoIoIo/oI lol l*I*I*I*I*I*l*I I 
ok . . 
LT l . 

EQ l . 

GT 1.1 11 11 11 11 1 t I I I I l I 
I  I  I  I  I  I  ,  ,  I  I  I  I  I  I  I  I  I  

&k: Indirect referencing is available for all register references (%R, %E %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT or UINT data only; not valid for DINT or REAL. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, when %I00001 is ON, the integer variable SHIPS is compared 
with the variable BOATS. Internal coils %MOOOl , %M0002, and ?&MO003 are set to the 
results of the compare. 

%100001 
-I I- y-& 

SHIPS - I1 LT 

BOATS - 12 EQ 

GT 

%MOOOOl 
( )- 

%M00002 
( )- 

ZM00003 
( )- 

,- 
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>- RANGE (INT, DINT, WORD, DWORD) 

The RANGE function is used to compare a single input value against two delimiters to 
determine whether the input value falls within the range of the delimiters. 

. 

Note 

The Range function is only available on a Release 5 or higher CPU. 

The RANGE function operates on these types of data: 

( Data Type ( Description I 

Double precision signed integer. 11 
The default data type is signed integer; however, it can be changed after selecting the 
function. For more information on data types, please refer to the “Data Types” section 
on page 2-16. 

When the function is enabled, the RANGE function block will compare the value in 
input parameter IN against the range specified by the values of the two delimiters 
specified by parameters Ll and L2, inclusively. When the value in IN is within the range 
specified by Ll and L2, output parameter Q is set ON (1). Otherwise, Q is set OFF (0). 
If the operation is successful, the ok output will receive power flow. 

(ok) 

(delimiter Ll) - Ll Q - (output parameter Q) 

(delimiter L2) - L2 

(value to be compared) - IN 

Note 

Limit parameters Ll and L2 represent the endpoints of a range. There is 
no fixed minimum/maximum or high/low connotation assigned to either 
parameter. Therefore, a desired range of 0 to 100 could be specified by 
assigning 0 to Ll and 100 to L2 or 0 to L2 and 100 to Ll. In either case, a 
value of 45 for the input parameter IN would result in the output Q 
being set ON (1). 
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Parameters: 

Parameter 

enable 
Ll 
L2 

IN 

ok 

Q 

Description 

When the function is enabled, the operation is performed. 
Ll contains the start point of the range. 
L2 contains the end point of the range. 
IN contains the value to be compared against the range specified by Ll 
and L2. 
The ok output is energized unless an error is encountered. 
Output Q is energized when the value in IN is within the range specified 
by Ll and L2, inclusive. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

Ll 0 0 0 0 0 . . . . . l $ 
L2 0 0 0 0 0 . . . . . 4 
IK 0 0 0 0 0 . . l . . 

ok 0 0 0 0 0 . . . . . 
Q /*I ..- . 

XQ&: Indirect referencing is available for all register references (%R, %R %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for IN7 or WORD data only; not valid for DINT or DWORD. 
_L a Constants are limited to integer values for double precision signed integer operations, 

Note 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the value in %ROOOOl is 10, and the value in %ROOOO2 is 50. 
The output Q will be ON for all IN values in 701~00003 greater than or equal to 10 and 
less than or equal to 50. Output Q will be OFF for all IN values in %R00003 less than 10 
or greater than 50. The ok output is set ON. 

%100001 I- 
-1 I--+MNGE 

ZMOOOO 1 

INT 
( )- 

ZMOOOOZ 
%ROOOOl- Ll Q ( )- 

%ROOOOZ- L2 

%R00003- IN 
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Section 5: Bit Operation Funcfions 

GFK-0265G Chapter 4 Series 90-70 lnstructiou Set 

Bit operation functions perform comparison, logical, and move operations on bit strings. 
The maximum string length is 256 words or double words. Bit operation functions 
require WORD or DWORD data; the default data type is WORD. 

Although data must be specified in 16-bit or 32-bit increments, these functions operate 
on data as a continuous string of bits, with bit 1 of the first word being the Least 
Significant Bit (LSB). The last bit of the last word is the Most Significant Bit (MSB). For 
example, if you specified three words of data beginning at reference %LOOlOO, it would 
be operated on as 48 contiguous bits. 

t bit 1 (LSB) 

WW 

Note 
Overlapping input and output reference address ranges in multi-word 
functions may produce unexpected results. 

4-53 
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..- 
The following bit operation functions are described in this section: 

Abbreviation Function Description Page 

AND Logical AND If a bit in bit string I1 and the corresponding 4-55 
bit in bit string I2 are both 1, place a 1 in the 
corresponding location in output string Q. 

OR Logical OR If a bit in bit string I1 and/or the corresponding bit 4-55 
in bit string I2 are both 1, place a 1 in the 
corresponding location in output string Q. 

XOR Logical exclusive If a bit in bit string 11 and the corresponding 4-57 
OR bit in string I2 are different, place a 1 in the 

corresponding location in the output bit sting. 
NOT Logical Invert Set the state of each bit in output bit string Q to 4-59 

the opposite state of the corresponding bit in bit 
string Il. 

SHL Shift Left Shift all the bits in a word or string of words to 4-61 
the left by a specified number of places. 

SHR Shift Right Shift all the bits in a word or string of words to 4-61 
the right by a specified number of places. 

ROL Rotate Left Rotate all the bits in a string a specified 4-64 
number of places to the left. 

ROR Rotate Right Rotate all the bits in a string a specified 4-64 
number of places to the right. 

BTST Bit Test Test a bit within a bit string to determine 4-66 
whether that bit is currentlv 1 or 0. 

I BSET 1 Bit Set 1 Set a bit in a bit string to 1. I 4-68 
BCLR 
BPOS 

MCMP 

Bit Clear Clear a bit within a string by setting that bit to 0. 
Bit Position Locate a bit set to 1 in a bit string. 

Masked Compare the bits in the first string with the 
Compare corresponding bits in the second. 

4-68 
4-70 
4-72 

Note 
Note that, for all bit operations, the bit group of function blocks not 
explicitly bit-typed will affect the transitions (coils and contacts) for all 
bits in the written byte/word/dword. Please read the second example 
shown on page 469 for further explanation. 
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AND and OR (WORD, DWORD) 
Each scan that power is received, the AND or OR function examines each bit in bit string 
11 and the corresponding bit in bit string I.2, beginning at the least significant bit in each. 

For each two bits examined for the AND function, if both bits are 1, then a 1 is placed in 
the corresponding location in output string Q. If either or both bits are 0, then a 0 is 
placed in string Q in that location. 

The AND function is useful for building masks or screens, where only certain bits are 
passed through (those that are opposite a 1 in the mask), and all other bits are set to 0. 
The function can also be used to clear the selected area of word memory by ANDing the 
bits with another bit string known to contain all OS. The I1 and 12 bit strings specified 
may overlap. 

For each two bits examined for the OR function, if either or both bits are 1, then a 1 is 
placed in the corresponding location in output string Q. If both bits are 0, then a 0 is 
placed in string Q in that location. 

The OR function is useful for combining strings, and to control many outputs through 
the use of one simple logical structure. The function is the equivalent of two relay 
contacts in parallel multiplied by the number of bits in the string. It can be used to drive 
indicator lamps directly from input states, or superimpose blinking conditions on status 
lights. 

The string length can be up to 256 words or double words for either function. 

The function passes power flow to the right whenever power is received. 

(enable (ok) 

(input parameter 11) - ILENQ - (output parameter Q) 

00001 
(input parameter 12) - I2 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
I1 I1 contains a constant or reference for the first word. 
I2 I2 contains a constant or reference for the second word. 
ok The ok output is energized whenever enable is energized. 

Q Output Q contains the result of the operation. 
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Valid Memory Types: 
_,-. 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %AI %AQ %UR const none 

enable . 

II . 0 0 0 0 0 0 . . . . . . . 

12 l oooooo . . . . . . . 

ok . . 

Q . 0 0 0 0 ot 0 . . . . . . 
Note: Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for WORD data only; not valid for DWORD. 
A %SA, ‘$58, 70SC only; 705 cannot be used. 

Note 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00001 is set, the 16-bit strings represented 
by nicknames WORD1 and WORD2 are examined. The results of the logical AND are 
placed in output string RESULT 

%100001 
-I I- ;Q& - 

WORD1 - 11 Q -RESULT 
LEN 

00001 
WORD2 - I2 
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WORD1 0001111111001 0 0 0 

k’ORD2 1 1 0 1 1 1 0 0 0 0 0 0 1 1 1 1 

RESULT 000111 0000001 0 0 0 

- 
t 
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XOR (WORD, DWORD) 
The Exclusive OR (XOR) function is used to compare each bit in bit string 11 with the 
corresponding bit in string 12. If the bits are different, a 1 is placed in the corresponding 
position in the output bit string. 

Each scan that power is received, the function examines each bit in string I1 and the 
corresponding bit in string I2, beginning at the least significant bit in each. For each two 
bits examined, if only one is 1, then a 1 is placed in the corresponding location in bit 
string Q. The bit string length can be up to 256 words or double words. The XOR 
function passes power flow to the right whenever power is received. 

If string 12 and output string Q begin at the same reference, a 1 placed in string 11 will 
cause the corresponding bit in string 12 to alternate between 0 and 1, changing state with 
each scan as long as power is received. Longer cycles can be programmed by pulsing the 
power flow to the function at twice the desired rate of flashing; the power flow pulse 
should be one scan long (one-shot type coil or self-resetting timer). 

The XOR function is useful for quickly comparing two bit strings, or to blink a group of 
bits at the rate of one ON state per two scans. 

(enable) (ok) 

(input parameter 11) - I1 Q - (output parameter Q) 
LEN 

00001 
(input parameter 12) - 12 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
I1 11 contains a constant or reference for the first word to be XORed. 
12 I2 contains a constant or reference for the second word to be XORed. 

Ok The ok output is energized whenever enable is energized. 

Q Output Q contains the result of I1 XORed with 12. 
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Valid Memory Types: 

1 Parameter 1 flow 1 %I 1 %Q 1 %M 1 %T 1 %S 1 %G ) %U 1 %R 1 %P 1 %L 1 %A1 1 %AQ ) %UR 1 const 1 none 1 

enable . 

I1 ~000000 . . . . . . . 

I2 c 0 0 0 0 0 0 ” l . . . . . 

ok I . I 1 I l I 

Q I.IoIoIoIoIotIoI 1*/*1*1* 1 l 1 l 1 

&I&: Indirect referencing is available for all register references (%R, %P, %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for WORD data only; not valid for DWORD. 
i %SA, %SB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input 70100001 is set, the 16-bit string represented 
by the nickname WORD3 is cleared (set to all zeros). 

%100001 
--I I- ;ym - 

WORD3 -11 Q-WORD3 
LEN 

ooooi 
WORD3 - I2 

I1 (WORD3) 0 0 0 1 1 11111001000 

12 (WORD3) 0 0 0 1 1 1 1 1 1 1001000 

Q PJORW 0000000000000000 
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NOT (WORD, DWORD) 
The NOT function is used to set the state of each bit in the output bit string Q to the 
opposite of the state of the corresponding bit in bit string Il. 

All bits are changed on each scan that power is received, making output string Q the 
logical complement of Il. A length of 1 to 256 words or double words can be selected. 
The function passes power flow to the right whenever power is received. 

GFK0265G 

(enable) (ok) 

(input parameter 11) - IN Q - (output parameter Q) 
LEN 

I I 
00001 

Parameters: 

Parameter / Description 
I 

enable 1 When the function is enabled, the operation is performed. 

I 11 1 I1 contains a constant or reference for the word to be negated. I 
Ok 

Q 
The ok output is energized whenever enable is energized. 
Output Q contains the NOT (negation) of Il. 
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Valid Memory Types: 
-. 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 
11 . 0 0 0 0 0 0 . . . . . . . 

ok . . 

Q l OOOOOtO . . . . . . 
Note. Indirect referencing is available for all register references (%R, %E %L, %AI, %/oAQ, and %IJR). 
. Valid reference or place where power may flow through the function 
0 Valid reference for WORD data only; not valid for DWORD. 
2. 

71SA, YGSB, 7cSC only; “/cS cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00001 is set, the bit string represented by 
the nickname TAC is set to the inverse of bit string CAT. 

%100001 
-I I- 

CAT - 

I 
NOT 
WORD 

IN Q 
LEN 

00001 

-TAC 
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SHL and SHR (WORD, DWORD) 
The Shift Left (SHL) function is used to shift all the bits in a word or group of words to 
the left by a specified number of places. When the shift occurs, the specified number of 
bits is shifted out of the output string to the left. As bits are shifted out of the high end of 
the string, the same number of bits is shifted in at the low end. 

MSB LSB 

B2t 1 1 0 1 1 1 1 1 1 1 0 0 1 0 0 0 tB1 

The Shift Right (SHR) function is used to shift all the bits in a word or group of words a 
specified number of places to the right. When the shift occurs, the specified number of 
bits is shifted out of the output string to the right. As bits are shifted out of the low end 
of the string, the same number of bits is shifted in at the high end. 

MSB LSB 

B2-3 1 1 0 1 1 1 1 1 1 1 0 0 1 0 0 0 +Bl 

A string length of 1 to 256 words or double words can be selected for either function. 

The number of pIaces specified for the shift must be more than zero and less than the 
number of bits in the string. Otherwise, no shift occurs and no power flow is generated. 

The bits being shifted into the beginning of the string are specified via input parameter 
Bl. If a length greater than 1 has been specified as the number of bits to be shifted, each 
of the bits is filled with the same value (0 or 1). This can be: 

l The boolean output of another program function. 
l All Is. To do this, use the special reference nickname ALW-ON as a permissive to 

input Bl. 
l All OS. To do this, use the special reference nickname ALW-OFF as a permissive to 

input Bl. 

The SHL or SHR function passes power flow to the right, unless the number of bits 
specified to be shifted is greater than the total length of the string or is zero. 

Output Q is the shifted copy of the input string. If you want the input string to be 
shifted, the output parameter Q must use the same memory location as the input 
parameter IN. The entire shifted string is written on each scan that power is received. 
Output B2 is the last bit shifted out. For example, if four bits were shifted, B2 would be 
the fourth bit shifted out. 
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(enable) (ok) 

WORD 

(word to be shifted) - IN B2 - (last bit shifted out) 
LEN 

0000 1 
(number of bits) 

t 

- N Q - (output parameter Q) 

(bit shifted in) - Bl 

Parameters: 

Parameter Description 

enable When the function is enabled, the shift is nerformed. 
IN 
N 
Bl 
82 

1 

IN contains the first word to be shifted. 
N contains the number of places (bits) that the array is to be shifted. 
Bl contains the bit value to be shifted into the array. 
B2 contains the bit value of the last bit shifted out of the arrav. 

I Ok The ok output is energized when the shift is energized and the shift length is not 
treater than the arrav size. 

t Q 1 Output Q contains the first word of the shifted array. I 
1 LEN 1 LEN is the number of words in the array to be shifted. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN .oooooo . . . . . . . 
IL’ . . . . . . . . . . . . . 
Bl . 
B2 9 . 
ok . . 
Q .oooooto . . . . . . 

&g&: Indirect referencing is available for all register references (%R, %R %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for WORD data only; not valid for DWORD. 
L t %SA, %SB, %SC only; %S cannot be used. 

/ Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example: 

In the following example, whenever input %I00001 is set, the output bit string 
represented by the nickname WORD2 is made a copy of WORDI, left-shifted by the 
number of bits represented by the nickname LENGTH. The resulting open bits at the 
beginning of the output string are set to the value of %100002. 

%100001 
-I I- y& - 

WORD1 - IN B2 -0UTBIT 
LEN 

00001 
LENGTH - N Q -WORD2 

8 
%I00002 
-I I-B1 
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ROLandROR (WORD,DWORD) 
The Rotate Left (ROL) function is used to rotate all the bits in a string a specified number 
of places to the left. When rotation occurs, the specified number of bits is rotated out of 
the input string to the left and back into the string on the right. 

The Rotate Right (ROR) function rotates the bits in the string to the right. When 
rotation occurs, the specified number of bits is rotated out of the input string to the right 
and back into the string on the left. 

A string length of 1 to 256 words or double words can be selected for either function. 

The number of places specified for rotation must be more than zero and less than the 
number of bits in the string. Otherwise, no movement occurs and no power flow is 
generated. 

The ROL or ROR function passes power flow to the right, unless the number of bits 
specified to be rotated is greater than or equal to the total length of the string or is less 
than or equal to zero. 

The result is placed in output string Q. If you want the input string to be rotated, the 
output parameter Q must use the same memory location as the input parameter IN. 
The entire rotated string is written on each scan that power is received. 

(enable) '0 (ok) 

WORD 

(word to be rotated) 

t 

- IfENQ - (output parameter Q) 

00001 
(number of bits) - N 

Parameters: 

Parameter Description 
I 

enable When the function is enabled, the rotation is performed. 
IN IN contains the first word to be rotated. 
N N contains the number of places that the array is to be rotated. 
ok The ok output is energized when the rotation is energized and the rotation 

length is not greater than the array size. 

Q Output Q contains the first word of the rotated array. 
LEN LEN is the number of words in the arrav to be rotated. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 
IN l oooooo . . . . . . . 

N . . . . . . . . . . . . . 

ok . . 

Q l oooooto l * ****  

&I&: Indirect referencing is available for all register references (%R, %e %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function 
0 Valid reference for WORD data only; not valid for DWORD. 
-I RSA, %SB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00001 is set, the input bit string %ROOOOl is 
rotated 3 bits and the result is placed in %R00002. After execution of this function, the 
input bit string %ROOOOl is unchanged. If the same reference is used for IN and Q, a 
rotation will occur in place. 

%ROOOOl- IN Q -%R00002 %ROOOOl- IN Q -%R00002 
LEN LEN 

00001 00001 
CONST - N CONST - N 
+00003 +00003 

%ROOOOl: 

MSB LSB 

t 1/1/1~1~1~0~0~0~0~0~0~0~0~0~0~0 t 

YCR00002 (after %I00001 is set): 
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BTST (WORD, DWORD) 
/- 

The Bit Test (BTST) function is used to test a bit within a bit string to determine whether 
that bit is currently 1 or 0. The result of the test is placed in output Q. 

Each sweep power is received, the BTST function sets its output Q to the same state as 
the specified bit. If a register rather than a constant is used to specify the bit number, the 
same function block can test different bits on successive sweeps. If the value of BIT is 
outside the range (1 d BIT 2 (16 * LEN) ), then Q is set OFF. 

A string length of 1 to 256 words or double words can be selected. 

(enable) &i& (ok) 

(bit to be tested) 

(bit number of IN) - 

Parameters: 

/ Parameter / Description 
I 

enable When the function is enabled, the bit test is performed. 
IN IN contains the first word of the data to be operated on. 
BIT BIT contains the bit number of IN that should be tested. Valid range is (1 5 BIT 2 

ok 

Q 
LEh’ 

- 
(16 * LEN) ). 
The ok output is energized when enable is energized and BIT is greater than the 
string length or is zero. 
Output Q is energized if the bit tested was a 1. 
LEN is the number of words in the string to be tested. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN l oooooo . . . . . . . 
BIT . . . . . . . . . . . . . 
Ok . . 

Q . 
m: Indirect referencing is available for all register references (%R, %P, %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for WORD data only; not valid for DWORD. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00001 is set, the bit at the location 
contained in reference PICKBIT is tested. The bit is part of string PRD-CDE. If it is 1, 
output Q passes power flow to the ADD function, causing 1 to be added to the current 
value of the ADD function input Il. 

%I00001 
-I I- BIT - 

TEST- 
WORD 

Pm-CDE- I:ENQ 
ADD - 
UINT 

FND-ON- 11 Q -FND-ON 

I 
CONST - I2 
00001 I I 
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BSET and BCLR (WORD, DWORD) 

The Bit Set (BSET) function is used to set a bit in a bit string to 1. The Bit Clear (BCLR) 
function is used to clear a bit within a string by setting that bit to 0. 

Each sweep that power is received, the function sets the specified bit to 1 for the BSET 
function or to 0 for the BCLR function. If a variable (register) rather than a constant is 
used to specify the bit number, the same function block can set different bits on 
successive sweeps. 

A string length of 1 to 256 words or double words can be selected. The function passes 
power flow to the right, unless the value for BIT is outside the range (1 ( BIT > (16 * 
LEN) ). Then, ok is set OFF. 

(enable) 

(first word) 

(ok) 

(bit number of IN) 

Parameters: 

Parameter Description 

enable When the function is enabled, the bit operation is uerformed. 

I IN 1 IN contains the first word of the data to be operated on. ~1 

I BIT BIT contains the bit number of IN that should be set or cleared. 
Valid range is (1 5 BIT 2 (16 * LEN) j. I 

,--” 

, -  

ok 1 The ok output is energized when enable is energized. 
LEN 1 LEN is the number of words in the bit string. 
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Parameter flow %I SQ %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN 0 0 0 0 0-f 0 . . . . . . 

BIT . . . . . . . . . . . . . 

Ok . . 

&t.e: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Vaiid reference for WORD data only; not valid for DWORD. 
A. R 54, %SB, XSC only; %S cannot be used. 

.f++- 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
Also, please note that, for al! bit operations, the bit group of function 
blocks not explicitly bit-typed will affect the transitions (coils and 
contacts) for all bits in the written byte/word/dword. Please read the 
second example shown below and the explanation that precedes it before 
using bit operations with byte and word blocks that have transitions. 

Example 1: 

In the following example, whenever input %I00001 is set, bit 12 of the string beginning 
at reference %LOOO40 is set to 1. 

%100001 
-I I- J$ 

WORD 
%LOOO40- IN 

Example 2: 

In the following example, M41 -M48 will be solved as written to be a Transition Status. 
These bits may not perform as expected when used as a transition contact or coil. If you 
wish to use Bit Op functions in conjunction with transition functions, your Bit Op function 
should be type BIT. 

%100001 
-I I- 

%M00041- 

CONST - 
00003 

BIT - 
SET- 
worn 

IN 
LEN 

00001 
BIT 
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BPOS (WORD, DWORD) -. 

The Bit Position (BPOS) function is used to locate a bit set to 1 in a bit string. 

Each sweep that power is received, the function scans the bit string starting at IN. When 
the function stops scanning, either a bit equal to 1 has been found or the entire length of 
the string has been scanned. 

POS is set to the position within the bit string of the first non-zero bit; POS is set to zero 
if no non-zero bit is found. 

A string length of 1 to 256 words can be selected. The function passes power flow to the 
right whenever enable is ON. 

r 

(enabLe) 

(first word) 

(ok) 

Parameters: 

Parameter Description 

enable When the function is enabled, a bit search operation is performed. 
IN IN contains the first word of the data to be operated on. 
ok The ok output is energized when enable is energized. 

POS The position of the first non-zero bit found, or zero if a non-zero bit is not found. 

Q Output Q is energized if a bit set to 1 is found. 
LEN LEN is the number of words in the bit string. 
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Valid Memory Types: 

ok . 

Q l 

m, Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and “/OUR). 
. Valid reference or Flace where power&y flow through the function. 
a Valid reference for WORD data only; not valid for DWORD. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, if %I00001 is set, the bit string starting at %MOOOOl is searched 
until a bit equal to 1 is found, or 6 words have been searched. Coil %QOOOOl is turned 
on. If a bit equal to 1 is found, its location within the bit string is written to %AQOOOl 
and %QOOOO2 is turned on. If %I00001 is set, bit %MOOOOl is 0, and bit %MOOOOZ is 1, 
then the value written to %AQOOOl is 2. 

%100001 
-I I- 

ZMOOOOl- 

BIT 
POS 
WORD 

IN Q 
LEN 

00006 
POS -%AQOOOl 

%QOOOOl 
( )- 

XQOOOOZ 
( )- 
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MCMP (WORD, DWORD) 
The Masked Compare (MCMP) function is used to compare the contents of two bit 
strings. Input string I1 might contain the states of outputs, such as solenoids or motor 
starters. Input string 12 might contain their input state feedback, such as limit switches 
or contacts. 

Each scan that power is received, the function begins comparing the bits in the first 
string with the corresponding bits in the second. Comparison continues until a 
miscompare is found, or until the end of the string is reached. 

The BIT input is used to store the bit number where the next comparison should start. 
Ordinarily, this is the same as the number where the last miscompare occurred. Because 
the bit number of the last miscompare is stored in output BN, the same reference can be 
used for both BIT and BN. 

If you want to start the next comparison at some other location in the string, you can 
enter different references for BIT and BN. If the value of BIT is a location that is beyond 
the end of the string, BIT is reset to 1 before starting the next comparison. 

The function passes power flow whenever power is received. The other outputs of the 
function depend on the state of the corresponding mask bit, as described below. 

If All Bits in II and 12 are the Same 

If all corresponding bits in strings 11 and I2 match, the function sets the “miscompare” 
output MC to 0 and BN to the highest bit number in the input strings. The comparison 
then stops. On the next invocation of MCMT: it will be reset to 1. 

_L 

If a Miscompare is Found 

When the two bits currently being compared are not the same, the function then checks 
the correspondingly-numbered bit in string M (the mask). If the mask bit is a 1, the 
comparison continues until another miscompare or the end of the input strings is 
reached. 

If a miscompare is detected and the corresponding mask bit is a 0, the function: 

1. Sets the corresponding mask bit to a 1. 

2. Sets the miscompare (MC) output to 1. 

3. Updates the output bit string Q to match the new content of mask string M. 

4. Sets the bit number output (BN) to the number of the miscompared bit (for example, 
61. 

5. Stops the comparison. 
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(enable) q 

(input parameter Xl) - 

(input parameter 12) - 

(bit string mask) - 

(bit number) - BIT 

(output parameter Q) 

M BNI- (bit number for last miscompare) 

Parameters: 

Parameter Description 
I 

enable Permissive logic to enable the function. 
I1 Reference for the first bit string to be compared. 
12 Reference for the second bit string to be compared. 
M Reference for the bit string mask. 
BIT Reference for the bit number where the next comparison should start. 
ok The ok output is energized when enable is energized. 
MC User logic to determine if a miscompare has occurred. 

Q Output copy of the mask (M) bit string. 
BN Number of the bit where the latest miscompare occurred. 
LEK LEN is the number of words in the bit string. 
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Valid Memory Types: -.. 

4-74 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 
11 l oooooo . . . . . . 

I2 ~000000 . . . . . . 

M 0 0 0 0 o? 0 . . . . . . 
BIT . . . . . . . . . . . . . 
ok . . 

MC l . 

Q 0 0 0 0 0-t 0 . . . . . . 

BN . . . . . . . . . . . 
w: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR). 
. Valid reference or $ace where power rn”y flow through the function. 
0 Valid reference for WORD data only; not valid for DWORD. 
2. 

%SA, XSB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever %I00001 is set, the function compares the bits 
represented by the reference VALUES against the bits represented by the reference 
EXPECT Comparison begins at the bit number specified in BITNUM. If an unmasked 
miscompare is detected, the comparison stops. The corresponding bit is set in the mask 
RESULT In addition, the output string NEWVALS is updated with the new value of 
RESULT and coil %QOOOO2 is turned on. Coil % QOOOOl is turned on whenever the 
function receives power flow. 

_-* 

100001 - 
-I I-MAE- 

XQOOOOl 
( )- 

WORD 
VALUES- I1 MC 

XQOOOOZ 

LEN 
( b- 

00025 
EXPECT- I2 Q -NEWVALS 

RESULT- M BN -BITNUM 

BITNUM- BIT 
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Section 6: Data Move Functions 

Data move functions provide basic data move capabilities. This section describes the 
following data move functions: 

Abbreviation Function 

MOVE Move 

BLKMOV Block Move 

BLKCLR Block Clear 

SHFR Shift Register 

BITSEQ Bit Sequencer 

Description Page 

Copy data as individual bits. The maximum 4-76 
length allowed is 32,767, except for 
MOVE BIT which is 256 bits. Data can be 
moved&to a different data type without 
prior conversion. 
Copy a block of seven constants to a 4-78 
specified memory location. The constants 
are input as part of the function. 
Replace the content of a block of data with 4-80 
all zeros. This function can be used to clear 
an area of bit (%I, %Q, %M, %G, or %T) or 
word (%R, %I: %L, %AI, or %AQ) memory. 
The maximum length allowed is 256 words. 
Shift one or more data words into a table. 4-82 
The maximum length allowed is 256 words. 
Perform a bit sequence shift through an 4-85 
array of bits. The maximum length allowed 
is 256 words. 

SWAP 

COMMREQ 

Swap Swap two bytes of data within a word, or 4-90 
two words within a double word. The 
maximum length allowed is 256 words. 

Communications Allow the program to communicate with an 4-92 
Request intelligent module, such as a Bus Controller, 

Programmable Coprocessor Module, or 
Subnet Module. 

VMERD VME Read Read data from the VME backplane. The 4-100 
maximum length allowed is 32,767. 

VMEWRT VME Write Write data to the VME backplane. The 4-102 
maximum length allowed is 32,767. 

VMERMW VME Read/ Update a data element using the 4-104 
Modify/Write read/modify/write cycle on the VME bus. 

VMETST VME Test and Set Handle semaphores on the VME bus. 4-106 
VME-CFG-RD VME Configura- Read the configuration for a VME module. 4-109 

tion Read 
VME-CFG-WRT VME Configura- Write the configuration to a VME module. 4-112 

tion Write 
DATA-INIT DataInitialization Copy a block of constant data to a reference 4-115 

range. 
DATA-INIT-COMM Data Initialize Initialize a COMMREQ function with a 4-118 

Communications block of constant data. The length should 
Request equal the size of the COMMREQ 

function’s entire command block. 
DATA-INIT-ASCII Data Initialize Copy a block of constant ASCII text to a 4-121 

ASCII reference range. The length must be an 
even number. 
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MOVE (INT, UINT, DINT, BIT, WORD, DWORD, REAL) ,- 

Use the MOVE function to copy data (as individual bits) from one location to another. 
Because the data is copied in bit format, the new location does not need to be the same 
data type as the original location. 

The MOVE function has two input parameters and two output parameters. When the 
function receives power flow, it copies data from the input parameter IN to the output 
parameter Q as bits. If data is moved from one location in discrete memory to another, 
(for example, from %I memory to %T memory), the transition information associated 
with the discrete memory elements is also copied to the new location. Data at the input 
parameter does not change unless there is an overlap in the source destination. 

Input IN can be either a reference for the data to be moved or a constant. If a constant is 
specified, then the constant value is placed in the location specified by the output 
reference. For example, if a constant value of 4 is specified for IN, then 4 is placed in the 
memory location specified by Q. If the length is greater than 1 and a constant is 
specified, then the constant is placed in the memory location specified by Q and the 
locations following, up to the length specified. For example, if the constant value 9 is 
specified for IN and the length is 4, then 9 is placed in the memory location specified by 
Q and the three locations following. 

The LEN operand specifies the number of: 

l Words to be moved for MOVE-INT, MOVE-UINT, and MOVE-WORD. 
l Double words to be moved for MOVE-DINT and MOVE-DWORD. 
l Bits to be moved for MOVE-BIT 
l Reals to be moved for MOVE-REAL. 

The function passes power to the right whenever power is received. 

(enable) 

(value to be moved) 

(ok) 

i 
(output parameter Qj 

Parameters: 

Parameter Description 

enable When the function is enabled, the move is performed. 
Ir\j IN contains the value to be moved. For MOVE-BIT, any discrete reference may be 

used; it does not need to be byte aligned. However, 1 bit, beginning with the 
reference address specified, is displayed online. 

I ok 1 The ok output is energized whenever the function is enabled. I 

Q When the move is performed, the value at IN is written to Q. For MOVE-BIT, 
any discrete reference may be used; it does not need to be byte aligned. 
However, 1 bit, beginning with the reference address specified, is displayed online. 

LEN LEN must be between 1 and 32,767, except for MOVE-BIT, which is between 1 i 
and 256 bits, unless IN is a constant. For MOVE-BIT, when IN is a constant, LEN - ’ 
must be between 1 and 16. 
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Valid Memory Types: 

I  I  I  I  

Q ~~~~~~/o~oj+~ojoI.~.I.~*~~~*) 
&&e: Indirect referencing is available for all register references (%R, %R ‘%L, %Al, %AQ, and %UR). 
. Valid reference or ulace where power may flow through the function. 
0 Valid reference for*INT, UINT, BIT or WdRD data only; not valid for DINT DWORD, or REAL. 

For MOVE-BIT, discrete user references %I, %Q, %M, and %T need not be byte aligned. 
“/cU is allowed for MOVE-BIT only. 

A Valid reference for BIT or WORD data only; not valid for INT, UINT, DINT, DWORD, or REAL. 
2. s.SA, 7cSB, g.SC only; SS cannot be used. 

Note 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In this example, whenever %I00003 is set, the three bits %MOOOOl, %M00002, and 
%M00003 are moved to %MOOlOO, %MOOlOl, and %M00102, respectively. Coil %QOOOOl 
is turned on. 

%QOOOO 1 
( b 

%MOOOOl- IX Q -%MOOlOO 
LEN 

00003 
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BLKMOV (INT, UINT, DINT, WORD, DWORD, REAL) 
-., 

Use the Block Move (BLKMOV) function to copy a block of seven constants to a 
specified location. 

The BLKMOV function has eight input parameters and two output parameters. When 
the function receives power flow, it copies the constant values into consecutive locations, 
beginning at the destination specified in output Q. Output Q cannot be the input of 
another program function. 

Note 
For BLKMOV-INT, the values of IN1 - IN 7 are displayed as signed 
decimals. For BLKMOV-WORD, IN1 - IN7 are displayed in 
hexadecimal. 

The function passes power to the right whenever power is received. 

(enable) (ok) 

WORD 

(constant value) - IN1 Q - (output parameter Q) 

(constant value) - IN2 

(constant value) - IN3 

(constant value) - IN4 

(constant value) - IN5 

(constant value) - IN6 

(constant value) - IN7 

Parameters: 

Parameter Description 

enable When the function is enabled the block move is performed. 
INI-IN7 IN1 through IN7 contain seven constant values. 

ok The ok output is energized whenever the function is enabled. 

Q Output Q contains the first integer of the moved array. IN1 is moved to Q. 
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Valid Memory Types: 

GFK-0265G 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN1 -IN7 . 

ok . . 

Q 0 0 0 0 A?’ o . . . . . . 

&J&: Indirect referencing is available for all register references (%R, %E %L, ‘$AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UIN1; or WORD only; not valid for DINT DWORD, or REAL. 
A Valid reference for WORD data only; not valid for INT, UINT DINT, DWORD, or REAL. 
2. %,SA, %SB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, when the enabling input represented by the nickname 
FST-SCN is ON, the BLKMOV function copies the seven input constants into memory 
locations %LOOOlO through %LOOOl6. 

'ST SCN 
-/-I- BL!MV - 

INT 

UN;;,- IN1 Q -%LOOOlO 

CONST - IN2 
-32768 

CONST - IN3 
+oooo 1 

CONST - IN4 
+00002 

CONST - IN5 
-00002 

CONST - IN6 
-00001 

CONST - IN7 
+00001 
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BLKCLR 

4-60 

(WORD) 
Use the Block Clear (BLKCLR) function to fill a specified block of data with zeros. 

The BLKCLR function has two input parameters and one output parameter. When the 
function receives power flow, it writes zeros into the memory location beginning at the 
reference specified by IN. When the data to be cleared is from discrete memory (%I, 
%Q, %M, %G, or %T), the transition information associated with the references is also 
cleared. 

Note 
The input parameter IN is not included in coil checking. 

The function passes power to the right whenever power is received. 

(enable) (ok) 

I CLR 1 
WORD 

(word to be cleared) - IN 
LEN 

00001 

Parameters: 

Parameter Description 

enable When the function is enabled, the arrav is cleared. 

I IN 1 IN contains the first word of the arrav to be cleared. I 
I ok 1 The ok output is enertized whenever the function is enabled. I 
1 LEN LEN must be between 1 and 256 words. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

Q . . . . 0-T l . . . . . . 

ok . . 
&&: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
i %SA, %SB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, at power-up, 32 words of %Q memory (512 points) beginning 
at %QOOOOl are filled with zeros. The transition information associated with these 
references will also be cleared. 

FST SCN 
-l-l- ;&L - 

WORU 
%QOOOOl- IN 

LEN 
00032 
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SHFR (BIT, WORD, DWORD) 
A_ 

Use the Shift Register (SHFR) function to shift one or more data words or data bits from 
a reference location into a specified area of memory. For example, one word might be 
shifted into an area of memory with a specified length of five words. As a result of this 
shift, another word of data would be shifted out of the end of the memory area. 

Note 
When assigning reference addresses, overlapping input and output 
reference address ranges in multi-word functions may produce 
unexpected results. 

The SHFR function has five input parameters and two output parameters. The reset 
input (R) takes precedence over the function enable input. When the reset is active, all 
references beginning at the shift register (ST) up to the length specified for LEN, are 
filled with zeros. LEN determines the length of the shift register. 

If the function receives power flow and reset is not active, it shifts data in the shift 
register down by the number of elements (bit or word) specified in N. The last element 
in the shift register is shifted into Q. The rightmost element of IN is shifted into the 
vacated element starting at ST The contents of the shift register are accessible 
throughout the program because they are overlaid on absolute locations in logic 
addressable memory. 

The function passes power to the right whenever power is received through the enable 
logic. 

(enable) (ok) 

(reset) - R (output parameter Q) 

(number of elements) - N 

(value to be shifted) - IN 

(first bit or word) - ST 
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Parameters: 

Parameter Description 

enable When enable is energized and R is not, the shift is performed. 
R When R is energized, the shift register located at ST is filled with zeros. 
N N contains the number of elements to be shifted into the shift register. 
IN IN contains the value to be shifted into the first bit or word of the shift register. 

For SHFR-BIT, any discrete reference may be used; it does not need to be byte 
aligned. However, 1 bit, beginning with the reference address specified, is 
disolaved online. 

ST 

ok 

Q 

ST contains the first bit or word of the shift register. For SHFR-BIT, any discrete 
reference may be used; it does not need to be byte aligned. However, 16 bits, 
beginning with the reference address specified, are displayed online. 
The ok output is energized whenever the function is enabled. 
Output Q contains the bit or word shifted out of the shift register. For SHFR-BIT 
any discrete reference may be used; it does not need to be byte aligned. However, 1 
bit, beginning with the reference address specified, is displayed online. 

1 LEN 1 LEN must be between 1 and 256 bits, words, or double words. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

R . 

&: Indirect referencing is available for all register references (RR, $%I: ‘%L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
I Valid reference for WORD or DWORD data only; not valid for BIT 
0 Valid reference for BIT or WORD data only; not valid for DWORD. 

For SHFR-BIT discrete user references %I, %Q, Y&M, and ST need not be byte aligned. 
2. %SA, %SB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example 1: 

In the following example, the shift register operates on register memory locations 
%ROOOOl through %ROOlOO. When the reset reference CLEAR is active, the shift register 
words are set to zero. 

When the NXT-CYC reference is active and CLEAR is not active, the word from output 
status table location %Q00033 is shifted into the shift register. The word shifted out of 
the shift register is stored in output %MOOOOS. Note that, for this example, the length 
specified for LEN and the amount of data to be shifted (N) are not the same. 

NXT CYC 
--l-l- SHFR - 

WORD 
CLEAR 

-I I- R Q -%MOOOOS 
LEN 

00100 
CONST - N 
00001 

%QOOO33- IN 

%ROOOOl- ST 

Example 2: 

In this example, the shift register operates on memory locations %MOOOOl through 
XMOOlOO. When the reset reference CLEAR is active, the SHFR function fills %MOOOOl 
through %MOOlOO with zeros. 

When NXT-CYC is active and CLEAR is not, the SHFR function shifts the data in 
%MOOOOl to %MOOlOO down by one bit. The bit in %Q00033 is shifted into %MOOOOl 
while the bit shifted out of %MOOlOO is written to %MOOZOO. 

NXT 'XC 
-l-l-- SHFR - 

BIT- 
CLEAR 

-I I- RLENQ -%MOOZOO 

00100 
CONST - N 
00001 

%QOOO33- IN 

%ROOOOl- ST 
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/-@--. 
BITSEQ (BIT) 

The Bit Sequencer (BITSEQ) function performs a bit sequence shift through an array of 
bits. The BITSEQ function has five input parameters and one output parameter. The 
operation of the function depends on the previous value of the parameter EN, as shown 
in the following table. 

GFK-0265G 

R Current EN Previous 
Execution Execution 

OFF OFF 
OFF OFF 
OFF ON 
OFF ON 
ON ON/OFF 

EN Current 
Execution Bit Sequencer Execution 

OFF Bit sequencer does not execute. 
ON Bit sequencer increments/decrements by 1. 
OFF Bit sequencer does not execute. 

ON Bit sequencer does not execute. 
ON/OFF Bit sequencer resets. 

The reset input (R) overrides the enable (EN) and always resets the sequencer. When R 
is active, the current step number is set to the value passed in via the step number 
parameter. If no step number is passed in, step is set to 1. All of the bits in the sequencer 
are set to 0, except for the bit pointed to by the current step, which is set to 1. 

When EN is active and R is not active, the bit pointed to by the current step number is 
cleared. The current step number is either incremented or decremented, based on the 
direction parameter. Then, the bit pointed to by the new step number is set to 1. 

l When the step number is being incremented and it goes outside the range of (1 I 
step number 2 LEN), it is set back to 1. 

l When the step number is being decremented and it goes outside the range of (1 5 
step number 2 LEN), it is set to LEN. 

The parameter ST is optional. If it is not used, the BITSEQ operates as described above, 
except that no bits are set or cleared. Basically, the BITSEQ then just cycles the current 
step number through its legal range. 
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Memory Required for a Bit Sequencer 

Each bit sequencer uses three words (registers) of %R, %L, or %I’ memory to store the 
following information: 

.-“-. 

Note 

Do not write to these registers from other functions. 

When you enter a bit sequencer, you must enter an address for the location of these 
three consecutive words (registers) directly below the graphic representing the function. 
For example: 

(enable) q 

(reset) - 

(direction) - 

(number) - 

(starting address) - 

SEQ 
R 
LEN 

00001 
DIR 

STEP 

ST 

(ok) 

(address) 

The control word stores the state of the boolean inputs and outputs of its associated 
function block, as shown in the following format: 
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I Reserved 

I ’ 1 1 1 OK (status output) 

I EN (enable input) 

Note 
Bits 0 through 13 are not used. 

Parameters: 

Description Parameter 

address The bit sequencer uses three consecutive words (registers) of %R, %I? or %L 
memory to store the: 
. Current step number = word 1. 
. Length of sequence in bits = word 2. 
. Control word = word 3. 

When you enter a bit sequencer, you must enter an address for the location of 
these three consecutive words (registers) directly below the graphic representing 
the function. For more information, refer to the preceding page. 

Note: Do not use this address with other instructions. 

Caution: Overlapping references will result in erratic operation of the bit 
sequencer. 

When the function is enabled, if it was not enabled on the previous sweep and if r enable 
R is not energized, the bit sequence shift is performed. 
When R is energized, the bit sequencer’s step number is set to the value in STEP 
(default = l), and the bit sequencer is filled with zero?, except for the current step 
number bit. 

I R 

When DIR is energized, the bit sequencer’s step number is incremented prior to 
the shift. Otherwise, it is decremented. 
When R is enertized, the step number is set to this value. 
ST contains the first word of the bit seauencer. 
The ok outuut is energized whenever the function is enabled. I--&- 1 

LEN must be between 1 and 256 words. 

Note 

Coil checking for the BITSEQ function checks for 16 bits from the ST 
parameter, even when LEN is less than 16. 
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Valid Memory Types: - 

R . 

DIR . 

STEP . . . . . . . . . . . . . 

ST . . . . f l . . . . . . 

ok . 
. Valid reference or place where power may flow through the function. 2. * %SA, %SB, “/USC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

4-88 Series 90-70 Programmable Controller Reference Manual - May 1995 GFK-0265G 



q 4 

Example: 

In the following example, the sequencer operates on register memory %ROOOOl. Its 
static data is stored in registers R00004, R00005, and R00006. When CLEAR is active, the 
sequencer is reset and the current step is set to step number 3. The first 8 bits of 
%ROOOOl are set to zero. 

When NXT-SEQ is active and CLEAR is not active, the bit for step number 3 is cleared 
and the bit for step number 2 or 4 (depending on whether DIR is energized) is set. 

!?-;t?- BIT - 
SEQ- 

CLEAR 
-I I-R 

LEN 
DIRECT 00008 

-I I- DIR 

CONST - STEP 
00003 

%ROOOOl- ST 
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SWAP (WORD, DWORD) 
Use the SWAP function to swap two bytes within a word, or two words within a double 
word. 

The SWAP function can be performed over a range of memory by specifying a length 
greater than 1 for the function. If this is done, each word or double word of data within 
the specified length is appropriately swapped. 

The SWAP function has two input parameters and two output parameters. When the 
SWAP function receives power flow, it performs the swap operation on each word or 
double word of data within the specified area. The results of the swap are stored to 
output Q. 

The SWAP function passes power to the right whenever power is received. 

(ok) 

(output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the swap is performed. 
IN IN contains the data to be swapped. 
Ok The ok output is energized when enable is energized. 

Q Output Q contains the swapped version of the original data IN. 
LEN LEN must be between 1 and 256 words. 

_-.. 

4-90 Series 90-70 Programmable Controller Rejerence Manual - May 1995 

- 

GFK0265G 



c 4 I 
Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN . 0 0 0 0 0 . . . . . . . 
ok . . 

Q . 0 0 0 0 0 . . . . . . 
w: Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for WORD data only; not valid for DWORD. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, two bytes located in bits %I00033 through %I00048 are 
swapped. The result is stored in %LOOOO7. 

SWAP - 
WORD 

%100033- IN Q -XL00007 
LEN 

00001 
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COMMREQ 
Use the Communication Request (COMMREQ) function if the program needs to 
communicate with an intelligent module such as a Bus Controller, Programmable 
Coprocessor Module, or LAN Interface Module. The information presented on the 
following pages shows the format of the COMMREQ function. You will need additional 
information to program the COMMREQ for each type of device. Programming 
requirements for each type of module that uses the COMMREQ function are described 
in the module’s documentation. 

Note 
If you are using Serial Communications, refer to the Series 90 T” PLC 
Serial Communications User’s Manual (GFK-0582). If you are using 
MMS-Ethernet Communications, refer to the MMS-Efhernet 
Communications for the Series 90 n* -70 PLC User‘s Manual (GFK-0686). 

As an example of the types of communications that can be requested, the Genius Bus 
Controller uses the following types of messages: 

Command Description 

1 
2 
3 
4 

: 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Pulse test outputs. 
Read configuration data from a device on the bus. 
Write configuration data to a device on the bus. 
Read diagnostics. 
Clear circuit fault. 
Clear all circuit faults. 
Assign monitor. 
Enable/disable outputs. 
Enable/disable global data. 
Switch Bus Switching Module. 
Read device. 
Write device. 
Dequeue datagram. 
Read datagram. 
Receive datagram. 

_-- 

The Send Datagram and Receive Datagram commands (14 and 15 above) can be used to 
transmit several additional messages. Refer to the Bus Controller Manual, GFK-0398, for 
programming information on the bus controller. 

Note that devices can also exchange global data with the PLC during the System 
Communications Window, which occurs automatically at the end of each sweep. Such 
communications do not require program assistance. 

The COMMREQ function has four input parameters and two output parameters. When 
the COMMREQ function receives power flow, a command block of data issent to the 
communications TASK. The command block begins at the reference specified using the 
parameter IN. The device to be communicated with is indicated by entering its rack and 
slot number for SYSID. 

The COMMREQ may either send a message and wait for a reply, or send a message and 
continue without waiting for a reply. If the command block specifies that the program 
will not wait for a reply, the command block contents are sent to the receiving device 
and the program execution resumes immediately. (The timeout value is ignored.) This is 
referred to as NOWAIT mode. 

.‘-- 
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/““*f-+-- 
If the command block specifies that the program will wait for a reply, the command 
block contents are sent to the receiving device and the CPU waits for a reply. The 
maximum length of time the PLC will wait for the device to respond is specified in the 
command block. If the device does not respond in that time, program execution 
resumes. This is referred to as WAIT mode. 

The function passes power flow, unless the timeout period is exceeded, or if a 0 timeout 
period has been specified. The Function Faulted (FT) output may be set ON if: 

1. The specified target module is not present or is faulted. 

2. The specified task is not valid for the device. 

3. The data length is 0. 

The Function Faulted output may have these states: 

Command Block 

‘i .;e command block provides additional information needed by the COMMREQ 
>zlction. 

1 fle address of the command block is specified for the IN input to the COMMREQ 
function. This address may be in any word-oriented user reference (%R, %L, %E %AI, 
or %AQ). The length of the command block depends on the specific command being 
sent. 

The command block has the following structure: 

/ Data Block Length address 

1 Wait/No Wait Flag ) address + 1 

1 Status Pointer Memory Type 1 address + 2 

Status Pointer Offset 

Idle Timeout Value 

address -I- 3 

address + 4 

Information required for the command block can be placed in the designated memory 
area using the MOV, BLKMOV, or DATA-INIT function block. 

GFK-0265G Chapter 4 Selies 90-70 instruction Set 4-93 



cl 4 

When entering information for the command block, refer to these definitions: 

Data Block The number of data words starting with the data at address + 6 to the 
Length: end of the command block, inclusive. The data block length ranges 

from 1 to 128 words. Each COMMREQ command has its own data 
block length. 

Wait/No Wait This selects whether or not the program should wait for CCM 
Flag: communications to be completed. 

For Enter 

No wait 0 
Wait for reply 1 

The flag bit is stored in the least significant bit (LSB) at address + 1. The 
rest of the word should be filled with zeros. 

status 
Pointer 
Memory 
Type: 

The two status pointer words specify a PLC memory location where the 
status word returned by the device will be written when the 
COMMREQ completes. 

Status pointer memory type contains a numeric code that specifies the 
user reference memory type for the status word. The table below shows 
the code for each reference type: 

For This Memory Type 1 Enter This Value * 

%I Discrete input table (BIT mode) 
%Q Discrete output table (BIT mode) 
%I Discrete input table (BYTE mode) 
%Q Discrete output table (BYTE mode) 
%R Register memory 
%AI Analog input table 
%AQ 1 Analog output table 

* Numbers shown are decimal. 

70 
72 
16 
18 
8 

10 
12 

Note 
The value entered determines the mode. For example, if you enter the 
%I bit mode is 70, then the offset will be viewed as that bit. On the 
other hand, if the %I value is 16, then the offset will be viewed as that 
byte. 

The high byte at address + 2 should contain zero. 

status 
Pointer 
Offset: 

The word at address + 3 contains the offset for the status word within 
the selected memory type. 

Note 
- 

The status pointer offset is a zero-based value. 
%ROOOOl, for example, is at offset zero in the register table. 
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pa*, Idle Timeout The idle timeout value is the maximum time the PLC CPU waits for the 
Value: device to acknowledge receipt of the COMMREQ. This value is ignored 

in NOWAIT mode. If WAIT mode is selected, address + 4 specifies the 
idle timeout period in 100-microsecond increments. 

Maximum The value at address +5 specifies the maximum time the PLC CPU 
Communica- waits for the device to complete the COMMREQ. This time is also 
tion Time: specified in 100-microsecond increments and is ignored in NOWAIT 

mode. 

Data Block 

The data block contains the parameters of the command. The data block begins with a 
command number in address + 6, which identifies the type of communications function 
to be performed. Refer to the specific device manual (i.e., KM, GBC, Communications) 
for specific COMMREQ command formats. 

(enable) 

(first word of Command block) 

(rack/slot number) 

(task ID) 

(ok) 

Parameters: 

I Parameter I Description 1 
I 

enable 1 When the function is energized, the communications request is performed. I 
IN 

SYSID 

TASK 
FT 

IN contains the first word of the command block. 
SYSID contains the rack number (most significant byte) and slot number 
(least significant byte) of the target device. 
TASK contains the task ID of the process on the target device. 
FT is energized when the communication request fails. This was previouslv dis- 1 
cussed in &-eater detail on page 4-93. 
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Valid Memory Types: ,.--c 

Parameter flow %I %Q %M %T %S %G %U 7% %P %L %A1 %AQ %UR con& none 

enable . 

IN . . . . . . 

SYSID . . . . . . . . . . . . 

TASK . . . . . . . 

Ok . . 

FT l 
.  

Note: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %IJR). 
. Valid reference or &ace where power rn”y flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example 1: 

In the following example, when enabling input %MOOO20 is ON, a command block 
located starting at %ROOOl6 is sent to communications task 1 in the device located at rack 
1, slot 2 of the PLC. If an error occurs, %QOOlOO is set. 

XMOOOZO 
-I I- c;g-f - 

%QOOlOO 
%R00016- IN FT ( b 

CONST - SYSID 
0102 I I 

CONST - TASK 
I I 00001 
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/- Example 2: 

This example shows how the MOVE function can be used to enter command block 
contents for the COMMREQ described in example 1: 

'ST SCN 
-1-1 MOVE MOVE MOVE 

UINT UINT UINT 

CONST - 
00100 

IN Q -%R00016 CONST - IN Q -%R00017 CONST - IFEN -%R00018 
LEN 00001 LEN 00008 

00001 00001 00001 

I I 
MOVE 
UNIT 

CONST 
00512 

- IN Q -%R00019 Wr;';; 
LEN 

- IN Q -%R00020 WY; - IFENQ -%R00021 
LEN 

00001 00001 00001 

:M00020 
-I I- "g- - 

%QOOlOO 
:R00016- IN FT ( b 

CONST - SYSID 
0102 

CONST - TASK 
00001 

Input IN of the COMMREQ specifies %R00016 as the beginning reference for the 
command block. Successive references contain the following: 

Data Block Length 

Wait&Jo Wait Flag 

%R00016 

%ROOOl7 

Status Pointer Memory Type 

Status Pointer Offset 

%R00018 

%R00019 

Idle Timeout Value 

Maximum Communication Time 

% R00020 

%R00021 

Data Block %ROOO22 to end of data 
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MOVE functions supply the following command block data for the COMMREQ. The 
first MOVE function places the length of the data being communicated in %R00016. The 
second MOVE function places the constant 1 in %ROOOl7. This specifies WAIT mode. 

The third MOVE function places the constant 8 in %R00018. This specifies the register 
table as the location for the status pointer. The next MOVE function places the constant 
512 in reference %ROOOl9. Therefore, the status pointer is located at %R00513. 
Additional MOVE functions place the constant 100 in %ROOO20 and 200 in %ROOO21. 100 
is an idle timeout value of 10 milliseconds for the COMMREQ; 200 represents the 
maximum communications time of 20 milliseconds. 

The programming logic displayed in example 2 on the previous page can be simplified 
by replacing the six MOVE functions with one DATA-INIT-COMM function. 

I-I 

XMOOOZO - 
-I I- "~~.+ - 

lR00016- IN FT 
%QOOlOO 

( b 

CONST - SYSID 
0012 

CONST - TASK 
00001 

,- 
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Position the cursor on the DATA-INIT-COMM function block, and press Zoom (FlO) to 
zoom into a window similar to the one show below: 

I II DATF)-INIT 'CONH-REQ FUNCTION 

I II New Ualue >- Data Element : QQQQl 

Ill Data Length: m Status Nemory: 0 
Wait flag : TRUE Status Offset: 00512 
Timeout : 0.01 set Nax comm time: 0.82 set 

I 
zRQQQib 

-I 
IN FT ( I- 
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VMERD (BYTE, WORD) 

The VME Read (VMERD) function is used to read data from the VME bus. 

Note 

Using a VME function (VMERD, VMEWRT, VMERMW, or VMETST) 
requires additional information on the correct way to address the VME 
board. This information may be obtained from one of two sources. For 
a qualified VME board, the VME board vendor may issue application 
notes on the correct use of the board. Otherwise, refer to the Guidelines 
for the Selection of Third-Party VME Modules, GFK-0448. 

The VMERD function has three input parameters and one output parameter. When the 
VMERD function receives power flow, the function accesses the VME module at the 
address specified by ADR and the address modifier AM. It copies data with the length 
LEN to PLC locations beginning at output Q. The VMERD function passes power to the 
right when its operation is successful. 

(enable) && (ok) 

(address modifier) - AM 
LEN 

00001 
(data address) - ADR Q - (output parameter Q) 

Parameters: 

Parameter Description 

enable When enable is energized, the VME read is performed. 
Alvi AM contains the address modifier. 

ADR ADR contains the address of the data to be read. 

i 

Ok The ok output is energized when the function is enabled and the data is 
successfully read. I , 

Q 1 Output Q contains the data read from the address specified by ADR and AM. 
j LEN / LEN may be 1 to 32,767. 

_- 
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Valid Memory Types: 

&&e: Indirect referencing is available for all register references (%R, %C %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for BYTE data only; not valid for WORD. 

Note 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, when enabling input %I01001 goes ON, 256 bytes of short 
supervisory space are read from address 3800 on the VME bus into registers %ROOOOl 
through %R00128. (In a multiple rack system with a BTM, this would be on rack 4.) 
Unless an error occurs while reading the data, coil %QOOOOl is set ON. 

%101001 
-ITI-- 

XQOOOOI 
VME ( )- 

RD- 
BYTF 

CONST - AM 
0013 LEN 

00256 
CONST - ADR Q -%ROOOOl 

00003800 
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VMEWRT (BYTE, WORD) 
-. 

The VME Write (VMEWRT) function is used to write data to the VME bus. 

Note 

Using a VME function (VMERD, VMEWRT, VMERMW, or VMETST) 
requires additional information on the correct way to address the VME 
board. This information may be obtained from one of two sources. For 
a qualified VME board, the VME board vendor may issue application 
notes on the correct use of the board. Otherwise, refer to the Guidelines 

JOY the Selection of Third-Parfy VME Modules, GFK-0448. 

The VMEWRT function has four input parameters and one output parameter. When the 
VMEWRT function receives power flow, the function copies the data from the input 
parameter IN to the VME module at the address specified in ADR and the address 
modifier AM. The VMEWRT function passes power to the right to indicate a successful 
transfer of data. 

(enable) 

(input parameter IN) 

(ok) 

(address modifier) 

(data address) 

Parameters: 

1 Parameter 1 Description - 

enable When enable is energized, the VME write is performed. 
IN IN contains the data to be written to the address specified by ADR and AM. 

AM AM contains the address modifier. 
ADR ADR contains the address where the data is to be written. 
LEN LEN may be 1 to 32,767. 

4-702 Series 90-70 Programmable Controller Reference Manual - May 2995 GFK0265G 



0 4 

,F- Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN . 0 0 0 0 0 . . . . . . . 
AM . ..,. . . . . . . . . . 

ADR . . . . . . . . 
ok . . 

&&: Indirect referencing is available for all register references (%R, %E %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for BYTE data only; not valid for WORD. 

Note 
For restrictions within a Parameterized Subroutine Block, see page Z-34. 

Example: 

In the following example, when enabling input %I00001 is ON, the hexadecimal value 
FFFF is written to each of 20 words on the VME bus, the first (lowest address) being 
specified by the content of %R00019 (low word) and %R00020 (high word). Unless an 
error occurs while writing the data, internal reference %MOOO55 is set ON. 

%10000 1 
-I I- 

CONST - 
FFFF 

CONST - 
00039 

%R00019- 

ZM00055 

SE- 
( )- 

WORD 
IN 

LEN 1 
00020 
GM 

ADR 

.f@-. 
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VMERMW (BYTE, WORD} 

The VME Read/Modify/Write (VMERMW) function is used to update a data element on 
the VME bus. 

Note 

Using a VME function (VMERD, VMEWRT, VMERMW, or VMETST) 
requires additional information on the correct way to address the VME 
board. This information may be obtained from one of two sources. For 
a qualified VME b oard, the VME board vendor may issue application 
notes on the correct use of the board. Otherwise, refer to the Guidelines 

joy the Selection of Third-Party VME Modules, GFK-0448. 

The VMERMW function has five input parameters and one output parameter. When 
the VMERMW function receives power flow, the function reads the data from the board 
at the address specified by ADR and address modifier AM. This byte or word of data is 
combined (AND/OR) with the data mask MSK. Selection of AND or OR is made using 
the OP input. MSK is a word value. If byte data is operated on, only the lower 8 bits of 
MSK are used. 

The result is then written back to the same VME address from which it was read. The 
VMERMW function passes power flow to the right whenever power is received unless 
an error occurs. 

. 

(enable) (ok) 

(VME operation) 

(data mask) 

(address modifier) 

(data address) 

- .  

Parameters: 

Parameter Description 

enable When enable is energized, the VME function is performed. 
OP OF’ specifies whether data is to be ANDed or ORed with the MSK data. 

/ MSK 1 MSK contains the data mask. I 
AM 
ok 

AM contains the address modifier. 
The ok output is energized whenever the function is enabled and performed 
without error. 
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Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 
OP . 

MSK . . . . . . . . . . . . . 
AM . . . . . . . . . . . . . 
ADR . . . . . . . . 

ok . . 
W: Indirect referencing is available for all register references (%R, %E %L, %AI, %AQ, and SUR). 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, when enabling input %M00044 is ON, the hexadecimal value 
80H is ORed with the byte of data read from address 060010H on the VME bus in rack 0 
(the main rack) using Standard Non-Privileged Data Access. Unless an error occurs 
while accessing the data, coil %QOOO27 is set ON. 

CM00044 - 
-I I- vM& 

BYTE 
CONST - OP 
00001 

CONST - MSK 
00080 

CONST - AM 
00039 

CONST - ADR 
)0060010 

2400027 
( )- 
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VMETST (BYTE, WORD) 

Use the VME Test and Set (VMETST) function to handle semaphores on the VME bus. 
The VMETST function exchanges a boolean ON (1) for the value currently at the 
semaphore location. If that value was already ON, then the VMETST function does not 
obtain the semaphore. If the existing value was OFF, then the semaphore is reset and 
the VMETST function has the semaphore and the use of the memory area it controls. 
The semaphore is cleared using the VMEWRT function to write a 0 to the semaphore 
location. 

Note 
Using a VME function (VMERD, VMEWRT, VMERMW, or VMETST) 
requires additional information on the correct way to address the VME 
board. This information may be obtained from one of two sources. For 
a qualified VME board, the VME board vendor may issue application 
notes on the correct use of the board. Otherwise, refer to the Guidelines 
for fhe Selecfion of Third-Purfy VME Modules, GFK-0448. 

The VMETST function has three input parameters and two output parameters. When 
the VMETST function receives power flow, a boolean ON is exchanged with the data at 
the address specified by ADR using the address modifier specified by AM. The VMETST 
function sets the Q output to ON if the semaphore was available (OFF) and was 
acquired. The function passes power flow to the right whenever power is received and 
no error occurs during execution. 

(enable) &+ (ok) 

(address modifier) - AM Q - 

(address) - ADR 
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Parameters: 

Parameter Description 

enable When enable is energized, the VME test and set is performed. 
AM AM contains the address modifier. 
ADR ADR contains the address of the semaphore. 

ok The ok output is energized when the function is enabled and performed 
without error. 

Q Output Q is set ON if the semaphore was available (OFF). Otherwise, Q is set OFE 

Valid Memory Types: 

Parameter flow %I %Q YOM %T %S %G %U %R %P %L %A1 %AQ %LJR const none 

enable . 

AM . . . . . . . . 

ADR . . . . . . . . 

ok . . 

Q l 
. 

&&: Indirect referencing is available for all register references (%R, %I? %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example: 

In the following example, the VMERD, VMEWRT, and VMETST functions are used to 
read data protected by a semaphore. When enabling input %M00047 is ON, the 
VMETST function is executed to obtain the semaphore. The semaphore VME address is 
stored in %R00041 and %R00042 using Standard Non-Privileged Data Access. When this 
is successful, coil %M00047 is reset and coil %M00048 is set. When %M00048 is set, the 
VMERD function reads the data (20 words of data whose VME address is stored in 
%R00043 and %R00044, data read into %ROO200 through %R00219). When the read is 
successful (something is broken or misprogrammed if it is not), the VMTWRT function 
relinquishes the semaphore. Coil %M00048 is reset when the VMEWRT is successful. 
%M00049 is set to indicate that fresh data is now available. 

If the semaphore is not available, VMERD and VMEWRT are not executed. The effect is 
that setting %M00047 causes the PLC to check the semaphore each sweep until the 
semaphore is available. When it becomes available, the semaphore is acquired, the data 
is read, and the semaphore is relinquished. No further action is taken until %M00047 is 
set again. 

%M00047 
-I I- $-- 

BYTE XM00047 
CONST - AM Q (Rw- 
0039 

I XM00048 
%RO0041- ADR (SW- 

%M(IO?48 1 ------I .-.- 

CONST - AM 
I I 

CONST - 
0039 LEN 0000 

/ooo20/ 0039 
ADR Q -%R00200 CONST - 

I %R00041- 

-1 %M00048 
VME (W- 
WRT- 
BYTE %M00049 

IN (SW- 
LEN 

00001 
AM 

ADR 

- .  

._A.- .  
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VME-CFGJD 

;-. 

Use the VME CFG-RD function to read data from the VME bus. The VME-CFG RD 
function has five input parameters and three output parameters. When the function 
receives power, the data elements (N) are read from the VME bus at the location defined 
by rack (R), slot (S), and dual port offset (OFF). The data read is placed in output Q. The 
status of the operation is placed in the status word output (ST). The function has a 
length specification (LEN) of the maximum size of the output array. 

Note 

The module at the specified rack and slot must be configured as a 
third-party VME module in BUS INTERFACE mode for this function 
block to execute successfully. Additional parameters indicating the AM 
code, the location and size of the module’s dual port, and the bus 
interface type must be specified in the module’s configuration for 
correct operation. See chapter 11 of the Logicmaster 90-70 Programming 
Software User’s Manual (GFK-0263) for more information on 
configuration of third-party VME modules. 

If the function is completed successfully, ok is set ON; otherwise, it is set OFF. It is also 
set OFF when: 

l The number of data elements (N) is greater than the length (LEN) specified. 

l The rack/slot value (R and S) is out of range or is not a valid VME location. 

l The most significant byte of the dual port offset (OFF) is not zero. 

l The most significant byte of the dual port address plus the dual port offset is not 
zero. 

l Read beyond the end of dual port memory. 

0 Specified rack/slot not configured for a Third-Party VME module in BUS 
INTERFACE mode. 

l If the dual port offset is an even number, configure for the odd byte only, If the dual 
port offset is an odd number, configure for word or single word. 

:-., 

GFK0265G 

(enable) 
* 

CFG 
READ 

(rack number) - R ST 
LEN 

00001 

- (status word) 

(slot number) - S Q - (output parameter Q) 

(dual port offset) - OFF 

(data elements) - N 

3 (ok) 
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Parameters: 
_-. 

4-110 

Parameter Description 

enable When the function is enabled, the data initialization is performed. 
R The rack number is specified in R. 
S The slot number is specified in S. 

OFF OFF specifies the dual port offset. 
N N contains the amount of data (data elements) to be read from the VME bus. 

ok The ok output is energized when the function is performed without error. 
ST The status word contains the status of the operation. 

Q When the function is performed, the data is read to array Q. 
LEN LEN is the length of the output array in bytes. 

Valid Memory Types: 

Parameter flow %I XQ %M %T %S %G %LJ %R %P %L %A1 %AQ %UR const none 

enable . 

R . . . . . . . . . . . . . . 

S . . . . . . . . . . . . . . 

OFF l . . . . . . . . 

N . . . . . . . . . . . . . . 

ok . . -̂  
ST . . . ..j-. . . . . . . 

Q l ea..-fe . . . . . . 
. Valid reference or place where power may flow through the function 
2. 1 %SA, %SB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example: 

In the following example, when enable is ON, VME data at rack 1, slot 3 and dual port 
offset defined by %ROOlOO is read into %ROOlOl through %ROOllO of the array %ROOlOl 
through %R00116. If an error was encountered, the status word XAQOOOl will contain 
an error code. 

%100001 %100001 
--I I- gg- --I I- gg- 

READ READ 
WE& - RLE+ -%AQOOOl WE& - RLE+ -%AQOOOl 

00016 00016 
CONST - S CONST - S Q -%ROOlOl Q -%ROOlOl 
00003 00003 

ZROOIOO- OFF ZROOIOO- OFF 

CONST - N CONST - N 
00010 00010 
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VME-CFG-WRITE 
Use the VME-CONFIG-WRITE function to write data from the VME bus. The 
VME-CFG-WRT function has six input parameters and two output parameters. When 
the function receives power, the data elements (N) are written from the data array (IN) 
to the VME bus at the location defined by rack (R), slot (S), and dual port offset (OFF). 
The status of the operation is placed in the status word output (ST). The function has a 
length specification (LEN) of the maximum size of the output array. 

Note 

The module at the specified rack and slot must be configured as a 
third-party VME module in BUS INTERFACE mode for this function 
block to execute successfully. Additional parameters indicating the AM 
code, the location and size of the module’s dual port, and the bus 
interface type must be specified in the module’s configuration for 
correct operation, See chapter 11 of the Logicmasfer 90-70 Programming 
Software User’s Manual (GFK-0263) for more information on 
configuration of third-party VME modules. 

If the function is completed successfully, ok is set ON; otherwise, it is set OFE It is also 
set OFF when: 

l The number of data elements (N) is greater than the length (LEN) specified. 

l The rack/slot value (R and S) is out of range or is not a valid VME location. 

l The most significant byte of the dual port offset (OFF) is not zero. 

l The most significant byte of the dual port address plus the dual port offset is not 
zero. 

l Read beyond the end of dual port memory. 

l Specified rack/slot not configured for a Third-Party VME module in BUS 
INTERFACE mode. 

l If the dual port offset is an even number, configure for the odd byte only. If the dual 
port offset is an odd number, configure for word or single word. 

(enable) (ok) 

CFG 
WRITE 

(input parameter IN) - IfE;T - (status word) 

00001 
(rack number) - R 

(slot number) - S 

(dual port offset) - OFF 

(data elements) - N 

; - - .  

. I .  
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,.-. 
Parameters: 

Parameter Description 

enable When the function is enabled, the data initialization is performed. 
IN IN contains the data to be written to the VME bus at the location defined by 

rack (R), slot (S), and dual port offset (OFF). 
R The rack number is specified in R. 
S The slot number is specified in S. 

OFF OFF specifies the dual port offset. 
N N contains the amount of data (data elements) to be written to the VME bus. 

ok The ok output is energized when the function is performed without error. 

ST The status word contains the status of the operation. 
LEN LEN is the length of the input array in bytes. 

Valid Memory Types: 

/ 
s . . . . . . . . . . . . . . 

OFF . . . . . . . . . 

N . . . . .j.. . . . . . . . 

ok . ! . 

ST . . . l l /T . . . . . . . 
. Valid reference or place where power may flow through the function 
2. * %SA, %SsB, RSC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

GFK0265G Chapter 4 Series 90-70 Instruction Set 4-113 



q 4 

Example: 

In the following example, when enable is ON, data from %ROOlOl through %ROOllO of 
the array %ROOlOl through %ROO116 is written to the VME bus at rack 1, slot 3 and dual 
port offset defined by %ROOlOO. If an error was encountered, the status word %AQOOOl 
will contain an error code. 

%100001 
-I I- y& - 

WRITE 
XROOlOl- IN ST -%AQOOOOl 

LEN 
00016 

CONST - R 
00001 

CONST - S 
00003 

XROOlOO- OFF 

CONST - N 
00010 
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DATAJNIT (INT, UINT, DINT, WORD, DWORD, REAL) 
Use the Data Initialization (DATA-INIT) function to copy a block of constant data to a 
reference range. 

The DATA-INIT function has one input parameter and two output parameters. When 
the function receives power flow, it copies the constant data to output Q. The function’s 
constant data length (LEN) specifies how much constant data of the function type is 
copied to consecutive reference addresses starting at output Q. 

Note 
The output parameter is not included in coil checking. 

The function passes power to the right whenever power is received. 

(enable) 

parameter Q) 

Note 

When the DATA-INIT instruction is first programmed, the constant data 
is initialized to zeroes. The constant data may be changed by zooming 
into the function (see below for details). 

Parameters: 

Parameter Description 

enable When the function is enabled, the data initialization is performed. 

Ok The ok output is energized whenever the function is enabled. 

Q When the data initialization is performed, the constant data is written to Q. 
LEN LEN specifies how much constant data is copied to consecutive reference 

addresses starting at output Q. 
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4-116 

Valid Memory Types: 

Parameter 1 flow 1 %I 1 %Q 1 %M 1 %T / %S 1 %G 1 %U 1 %R 1 %P 1 %L 1 %A1 1 %AQ 1 %UR 1 const 1 none 1 

enable . 

ok . . 

IN 0 0 0 0 0 . . . . . . 
&&: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UINT, or WORD data only.. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, on the first scan (FST-SCN) 100 words of initial data is copied 
to %ROOOO5 through % R00104. 

FST SCN 
-l-I- DATA 

INIT= 
INT 

LENQ 
00100 

I  -%R00005 
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Zooming into the DATAJNIT-type Function Block 
When you press Zoom (FlO) to zoom into the DATA-INIT-type function block, a 
window similar to the one shown below is displayed. 

I 
DFITA-INIT FUNCTION 

New Ualue >- Element: 00001 Length: 00100 

(Ordered left to right) 

"gJg 
+29545 +26912 +08307 +Q8289 

6 +29811 +QQQQQ +QQQQQ +QQQQQ 
11 +QQQQQ +QQQQQ +QQQQQ +QQQQQ +QQQQQ 

16 +QQQQQ +QQQQQ +QQQQQ +QQQQQ +QQQQQ 

zi 
+QQQQQ +QQQQQ +QQQQQ +QQQQQ *QQQQQ 
+QQQQQ +QQQQQ +QQQQQ +QQQQQ +QQQQQ 

31 +QQQQQ +QQQQQ +QQQQQ +QQQQQ +QQQQQ 
36 +QQQQO l QQQQQ +QQQQQ +QQQQQ +QQQQQ 

41 +QQQQQ l QQQQQ +QQQQQ l QQQQQ +QQQQQ 

46 +QQQQQ l QQQQQ +QQQQQ +QQQQQ +QQQQQ 
< Press Esc to Exit >- 

I[ 
END OF PROGMN LOGIC I 

The DATA-INIT-type window contains a New Value field which functions as a mini 
command line, an Element field which indicates which data element the cursor is 
currentIy positioned on, a Len@ fieId which tells how many elements the 
DATA-INIT-type instruction contains, and the block of constant data. The Element and 
Len@ fields cannot be edited. 

To change a value, position the cursor on the element to be changed, and enter the new 
value in the New lralue field. 

To help you position the cursor, the window contains starting element line labels to the 
left of the data block. The EZement field will contain the element number the cursor is 
currently positioned on. 

The data block portion of the window will scroll and page. 
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,-- 
DATAJNITJOMM 

Use the Data Initialize Communications Request (DATA-INIT-COMM) function to 
initialize a COMMREQ function with a block of constant data. The IN parameter of the 
COMMREQ must correspond with output Q of this DATA-INIT-COMM function. 

The DATA-INIT-COMM function has one input parameter and two output parameters. 
When the function receives power flow, it copies the constant data to output Q. The 
function’s constant data length (LEN) specifies how many words of constant data are to 
be copied to consecutive reference addresses starting at output Q. The length should be 
equal to the size of the COMMREQ function’s entire command block. 

Note 
The output parameter is not included in coil checking. 

The function passes power to the right whenever power is received. 

(enable) (ok) 

(output parameter Q) 

Note 

When the DATA-INIT instruction is first programmed, the constant data 
is initialized to zeroes. The constant data may be changed by zooming 
into the function (see below for details). 

Parameters: 

4-128 Series 90-70 ProgrammnbIe Confroller Reference Manud - May 1995 

Parameter Description 

enable When the function is enabled, the data initialization is performed. 
ok The ok output is energized whenever the function is enabled. 

Q When the data initialization is performed, the constant data is written to Q. 

LEN LEN specifies how many words of constant data are to be copied to consecutive 
reference addresses starting at output Q. LEN must equal the size of the 
COMMREQ function’s entire command block. 

-. 
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Valid Memory Types: 

Note: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, on the first scan (FST-SCN) a command block consisting of 
100 words of data and 6 words of header is copied to %I’00001 through %POOO99; and 
% QOOO02 will receive power. 
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Zooming into the DATA-INIT-COMM Function Block _.- 

When you press Zoom (FlO) to zoom into the DATA-INIT-COMM function block, a 
window similar to the one shown below is displayed. 

DfiIFI-INIT conn_REq FUNCTION 

New Ualue >- Data Element : QQQQl 

Data Length: m Status tlemory: 8 
Wait flag : TRUE Status Offset: 00512 
Timeout : Q.Ql set Ilax comm time: 0.02 set 

Data Block (ordered left to right): 
1 7473 QQQQ 0080 QQQQ QQQQ QQQQ QQQQ ~QQQ 0000 QQQQ 

ii 0000 QQQQ 0000 QQQQ 0008 QQQQ QQQQ 0000 QQQQ QQQQ 
21 0000 QQQQ QQQQ QQQQ 0000 QQQQ QQQQ 0000 QQQQ QQQQ 
31 0000 QQQQ QQQQ QQQQ QQQQ QQQQ QQQQ QQQQ 0000 QQQQ 
41 0800 QQQQ QQQQ QQQQ QQQQ QQQQ QQQQ 0000 0000 QQQQ 
51 QQQQ QQQQ QQQQ 0000 QQQQ QQQQ 'QQQQ 0000 QQQQ QQQQ 

< Press Esc to Exit >== 
xRQQQ16jIN FTIl( )- 

The DATA-INIT-COMM window contains a New Value field for entering values and a 
Data Element field, which indicates which data element in the data block the cursor is 
currently positioned on. Only the Data EZement field cannot be changed. 

_-.A__ 

The window also contains the first six words of the COMMREQ command block, with 
labels consistent with each word’s use and the COMMREQ data block. The first six 
words are Data Length, Waitflag Timeout, Status Memory, Status Offset, and Max 
comm time. 

The line labels to the left of the data block elements and the Data EZement field will 
correspond to the data block portion of the COMMREQ block. For example, the data 
block elements will be labeled beginning with number 1 even though the data block 
begins at the seventh word of the instruction. 

The data block portion of the window will scroll and page. 

Note 
The data block information is in hexadecimal. 
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DATAJNIT-ASCII 
Use the Data Initialize ASCII (DATA-INIT-ASCII) function to copy a block of constant 
ASCII text to a reference range. 

The DATA-INIT-ASCII function has one input parameter and two output parameters. 
When the function receives power flow, it copies the constant data to output Q. The 
function’s constant data length (LEN) specifies how many bytes of constant text are 
copied to consecutive reference addresses starting at output Q. LEN must be an even 
number. 

Note 
The output parameter is not included in coil checking. 

The function passes power to the right whenever power is received. 

(ok) 

- (output parameter Q) 

Note 

When the DATA-INIT instruction is first programmed, the constant data 
is initialized to blanks. The constant data may be changed by zooming 
into the function (see below for details). 

Parameters: 

Parameter Description 

enable When the function is enabled, the data initialization is performed. 
Ok The ok output is energized whenever the function is enabled. 

Q When the data initialization is performed, the constant data is written to Q. 

LEN LEN specifies how many bytes of constant text are copied to consecutive 
reference addresses starting at output Q. LEN must be an even number. 
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Valid Memory Types: 
.-- 

I$.&.e Indirect referencing is available for all register references (%R, %I: %L, ‘%AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, on the first scan (FST-SCN) the decimal equivalent of 100 
bytes of ASCII text is copied to %ROOO50 through %R00149; and %QOOOO2 will receive 
power. 

FST SCN 
-l-l- DATA 

XQOOOOZ 
( )- 

INIT- 
ASCIT _- -_ 

Q -%R00050 
LEN 

00100 

Zooming into the DATA-INIT-ASCII Function Block 
When you press Zoom (FlO) to zoom into the DATA-INIT-ASCII function block, a 
window similar to those shown below is displayed. 

The DATA-INITASCII window contains a mini command line, a Function Len field 
which indicates how many character bytes the instruction contains, an ElementNo. field 
which indicates which character byte the cursor is currently positioned on, and the block 
of ASCII text. 

ASCII text is entered by positioning the cursor on the starting byte and typing a 
quotation mark ( fl ) followed by the desired string on the mini command line 
(e.g., “This is a test). (Refer to the example on the next page.) 
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DATA~INII~ASCII FUNCTION 

Function Len: 0QlQ0 bytes 
>g Element No. : 00001 

A***************************** 
@@@@@@@O@@@@@@@@@@l?@@@@@@I3@@@@@ 

65 ********************A*********** @Q@QQ@Q@QQQOQ@@Q@@I3@@QQQQ@@QQQQQ 
97 *@*@*Q-Q 

< Press Esc to Exit >-- 
IC END OF PROGIM LOGIC I 

You can enter as many characters as will fit on the command line at one time. Enter 
non-printable characters with a backslash immediately followed by the 3-digit decimal 
equivalent of the character (e.g., “\OlO for line feed). 

,,J@- After entering the text on the command line, press the Enter key. 

R D~~IA~INII~~ISCII FUNCTION 

Function Len: 00100 bytes 
> Element No. : QQOQl 

1 his is t e s t*Q*Q*Q*@*Q*Q*Q*@*Q*Q*Q*Q*Q*Q*Q*Q*Q*Q 
33 
65 A******************************* QQQ@@@OB@@@@Q@QQ@l?I3Q@QQQi?QQQQQ@Q 
97 *Q*Q*Q*Q 

I 

I 
f END OF PROGRM LOGIC 

kwa I I * 5 I , m 
: : 

/ 

Press the Escape key to exit this window and return to the ladder diagram logic display. 
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Section 7: Data Table Functions 

Data tables provide automatic data move capabilities. The data table functions are used 
to enter values into or copy values out of a table. To use these functions properly, the 
program must include other logic to move data through the tables and to initialize table 
pointers. 

Moving Values In and Out of a Table 
All of the table write functions fill a table with values that are read from a specified 
reference location. Similarly, all of the table read functions copy values from a table to a 
specified reference location. 

WRITE FUNCTION READ FUNCTION 
table table 

reference 

One value is written or read each time these functions are called. Other logic in the 
program must be used to place new values in the reference for a write function, or to 
capture values from the’reference after a read function. 

Initializing the Table Pointer 

The read and write functions keep track of the current table location by means of a 
pointer. Additional program logic must be used to initialize this value so that the 
function will begin reading or writing the table at the correct location. Normally, the 
value in this reference is initialized to zero. 
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This section describes the following data table functions. 

Abbreviation Function Description Page 

TBLRD Table Read Copy a value from a specified table location to an 4-126 
output reference. 

TBLWR Table Write Copy a value from an input reference to a specified 4-128 
table location. 

LIFORD LIFO Read Remove the entry at the pointer location, and 4-130 
decrement the pointer by one. LIFORD is used in 
conjunction with LIFOWRT (see below). 

LIFOWRT LIFO Write Increment the table pointer and write data to the 4-132 
table. LIFOWRT is used in conjunction with 
LIFORD (see above). 

FIFORD FIFO Read Remove the entry at the bottom of the table, and 4-134 
decrement the pointer by one. FIFORD is used in 
conjunction with FIFOWRT (see below). 

FIFOWRT FIFO Write Increment the table pointer and write data to the 4-136 
table. FIFOWRT is used in conjunction with 
FIFORD (see above). 

SORT Sort Sort an array in ascending order. 4-138 
ARRAY-MOVE Array Move Copy a specified number of data elements from a 4-140 

source array to a destination array. 
SRCH-EQ Search Equal Search for all array values equal to a specified value. 4-144 
SRCH-NE Search Not Equal Search for all array values not equal to a specified 4-144 

value. 
SRCH-GT Search Greater Search for all array values greater than a specified 4-144 

Than value. 
SRCH-GE Search Greater Search for all array values greater than or equal to 4-144 

Than or Equal a specified value. 
SRCH-LT Search Less Than Search for all array values less than a specified value. 4-144 

SRCH-LE Search Less Than Search for all array values less than or equal to a 4-144 
or Equal specified value. 

ARRAY-RANGE Array Range Determine if a value is between the range specified 4-147 
in two tables. 

All values in the table must be the same type, which may be signed integer (INT), double 
precision signed integer (DINT), unsigned integer (UINT), word (WORD), or double 
word (DWORD). The BYTE data type is available for SRCH-EQ, SRCH-NE, SRCH-GT, 
SRCH-LT, SRCH-GE, SRCH-LE, and ARRAY-MOVE; and BIT is also available for 
ARRAY-MOVE. 

Note 
No REAL data type exists for the data table functions; however, the 
DWORD data type may be used to manipulate real data. 

The maximum length allowed for each data table function is 32,767 elements, except for 
the SORT function which is restricted to 64 elements. 
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TBLRD (INT, UINT, DINT, WORD, DWORD) 
--. 

The Table Read (TBLRD) function is used to sequentially read values in a table which 
never becomes full. When the pointer reaches the end of the table, it automatically 
wraps around to the beginning of the table. 

table 

i 
t 
I I 

rl pointer 

!-J 
1. The function increments the pointer by one. 

2. The function copies data indicated by the pointer to output parameter Q. Additional 
program logic must then be used to capture the data from the output reference. 

3. Steps 1 and 2 are repeated each time the instruction is executed, until the table is 
empty (PTR = LEN). 

4. When the table is full, the pointer wraps around to the beginning of the table. 

Note 
TBLRD and TBLWRT functions can operate on the same or different 
tables. By specifying a different reference for the pointer, these functions 
can access the same data table at different locations or at different rates. 

The TBLRD function has three input parameters and three output parameters. When 
the function receives power flow, the pointer (PTR) increments by one. If this new 
pointer location is the last item in the table, the output EM is set ON. The next time the 
function executes, the pointer will automatically be set back to 1. After the pointer is 
incremented, the content at the new pointer location is copied to output Q. 

The function always passes power to the right when power is received. 

(enable) (ok) 

EkD 
(table elements) - TB EM - (output parameter EM) 

LEN 
00001 

(pointer) - PTR Q - (output parameter Q) 
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Parameters: 

Parameter Description 

enable When enable is energized, the table read is performed. 
TB TB contains the elements in the table. 

/ PTR 1 PTR is incremented; it then uoints to the next table element to be read. I 
I ~~~ Ok 1 The ok outout is enertized whenever the function is enabled. I 

,  1 

EM 1 OutDut EM is enereized when the last element of the table is read. 
I -  1 

Q ) Output Q contains”the element read from the table. 
LEN 1 LEN must be between 1 and 32.767. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %F %L %A1 %AQ %UR const none 

enable . 
I 

Parameter flow %I %Q %M %T %S %G %U %R %F %L %A1 %AQ %UR const none 

enable . 

TB .oooo A? o . . . . . . 

PTR . . . . . . . . . . . 

ok . . 

EM . . 

Q l ooooAoo .**a*. 

1 

ok . . 

EM . . 

0 l ooooAoo . . . . . . 

&J.& Indirect referencing is available for all register references (%R, %I? %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UINT, or WORD data only; not valid for DINT or DWORD. 
1 Valid reference for WORD data only; not valid for INT, UINT, DINT, or DWORD. 
T .;SA, SCSB, 5SC only; %S cannot be used. 

Note 

For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, WIDGETS is a table with 20 integer elements. When the 
enabling input %M00346 is ON, the pointer increments and the contents of the next 
element of the table is copied into ITEM-CT. %LOOOOl functions as the pointer into the 
data table. %MOlOOl is used to signal when all items of the data table have been 
accessed. 

XM00346 

-’ ‘- iEL- - 
INT %MOlOOl 

WIDGETS- TB EM ( )- 
LEN 

00020 
ZLOOOOl- PTR Q -ITEM-CT 
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TBLWRT (INT, UINT, DINT, WORD, DWORD) 

- 

The Table Write (TBLWRT) function is used to sequentially update values in a table that 
never becomes full. When the pointer reaches the end of the table, it automatically 
returns to the beginning of the table. 

table 

1. The function increments the pointer by one. 

2. The function copies data from input parameter IN to the position in the table 
indicated by the pointer. (It wilI write over any value currently at that location.) 
Additional program logic must then be used to place the data in the input reference. 

3. Steps 1 and 2 are repeated each time the instruction is executed, until the table is full 
(PTR = LEN). 

4. When the table is full, the pointer wraps around to the beginning of the table. 
>- 

Note 
TBLWRT and TBLRD functions can operate on the same or different 
tables. By specifying a different reference for the pointer, these functions 
can access the same data table at different locations or at different rates. 

The TBLWRT function has four input parameters and two output parameters. When the 
function receives power flow, the pointer (PTR) increments by 1. If this new pointer 
location is the last item in the table, the output FL is set to ON. The next time the 
function executes, the pointer will automatically be set back to 1. After incrementing the 
pointer, the TBLWRT function writes the content of the input reference to the current 
pointer location, overwriting data already stored there. 

The function always passes power to the right when power is received. 

r 
(ok) 

00001 
(pointer) - PTR 

(input parameter,IN) - IN 
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Parameters: 

,-, 

Parameter Description 

enable When enable is energized, the table write is performed. 
TB TB contains the elements in the table. 

PTR PTR is incremented; it then points to the next table element to be written. 
IN IN contains the element to be written to the table. 

ok The ok output is energized whenever the function is enabled. 
FL Output FL is energized when IN is written to the last element of the table. 

LEN LEN must be between 1 and 32,767. 

Valid Memory Types: 

&&: Indirect referencing is available for all register references (%R, %p %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may I+:K through the function. 
0 Valid reference for INT, UIN’I; or WORD dat3 only; not valid for DINT or DWORD. 
1 Valid reference for WORD data only; not valid for INZ UINT, DINT, or DWORD. 
2. :‘cSA, %SB, F,SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, WIDGETS is a table with 20 integer elements. When the 
enabling input %I00012 is ON, the pointer increments and the contents of ‘?&PO0077 are 
written into the table at the pointer location. %LOOOOl functions as the pointer into the 
data table. 

%I00012 
-I I- 

WIDGETS- 

%L00001- 

%POOO77- 

-1 

TBL - 
WRT- 
INT- 

TB FL 
LEN 

00020 
PTR 

XMOlOOl 
( )- 

IN 
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LIFORD (INT, UINT, DINT, WORD, DWORD) 
The Last-In-First-Out (LIFO) Read (LIFORD) function is used to move data out of tables. 
Values are always moved out of the top of the table. If the pointer reaches the last 
location and the table becomes full, the LIFORD function must be used to remove the 
entry at the pointer location and decrement the pointer by one. The LIFORD function is 
used in conjunction with the LIFOWRT function, which increments the pointer and 
writes entries into the table. 

LIFO WRITE 

table 

I- 
I t 

pointer- 

t L"-: 

3 
2 
3 

I I I 

LIFO READ 

same table 

Sequence of events: 

1. The function copies data indicated by the pointer to output parameter Q. Additional 
program logic must then be used to place the data in the input reference. 

2. The function decrements the pointer by one. 

3. Steps 1 and 2 are repeated each time the instruction is executed, until the table is 
empty (PTR = LEN). 

4. The pointer does not wrap around when the table is full. 

The LIFORD function has three input parameters and three output parameters, When 
the function receives power flow, the data at the pointer location is copied to output Q, 
then the pointer is decremented. If this causes the pointer location to become 0, the 
output EM is set ON. Therefore, EM indicates whether or not the table is empty. If the 
table is empty when the function receives power flow, no read will occur. The pointer 
always indicates the last item entered into the table. 

The function passes power to the right if the pointer was in range for an element to be 
read. 

(enable) (ok) 

(table elements) (output parameter EM) 

(pointer) (output parameter Q) 
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Parameters: 

Parameter Description 

enable When enable is energized, the read operation is performed. 

TB TB contains the elements in the table. 

PTR PTR points to the next LIFO element to be read; after the read, it is decremented. 

ok The ok output is energized when EN is ON and 0 < PTR 5 LEN. 
EM 1 Output EM is energized when the last element is read. 

Q 1 Output Q contains the element read from the table. 
LEN 1 LEN must be between 1 and 32.767. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 
TB l oooo o A+ o . . . . . . 

PTR . . . . . . . . . . . 

ok . . 

EM . . 

Q . . . . . . . . 
L 

0 0 0 0 A-t o 
Note: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR) 
a Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UINT, or WORD data only; not valid for DINT or DWORD. 
a Valid reference for WORD data only; not valid for INT, UINZ DINT, or DWORD. 
i 7cS.4, XSB, %SC only; 705 cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, PRODUCT is a LIFO table with 100 word-sized elements. 
When the enabling input PACK-IT is ON, the data item at the top of the table is copied 
into the reference indicated by the nickname CART The reference identified by 
STK-PTR contains the table pointer. Output coil EMPTY indicates when the table is 
empty. 

PACK IT 

-’ T-Lzo-- 
WORD 

PRODUCT- TB EM 
LEN 

00100 
STK-PTR- PTR Q -CART 

EMPTY 
( b 
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LIFOWRT (INT, UINT, DINT, WORD, DWORD) 
.- - . .  

The Last-In-First-Out (LIFO) Write (LIFOWRT) function is used to increment the table 
pointer by one, and then add an entry above the pointer location in a table. Values are 
always moved in at the top of the table. If the pointer reaches the last location and the 
table becomes full, no further values can be added by the LIFOWRT function. The 
LIFORD function must then be used to remove the entry at the pointer location and 
decrement the pointer by one. 

LIFO WRITE LIFO READ 

table same table 

Sequence of events: 

1. The function increments the table pointer by one. 

2. The function copies data from input parameter IN to the position in the table 
indicated by the pointer. (It will write over any value currently at that location.) 
Additional program logic must then be used to place the data in the input reference. 

3. Steps 1 and 2 are repeated each time the instruction is executed, until the table is full 
(PTR = LEN). 

-. 

4. The pointer does not wrap around when the table is full. 

The LIFOWRT function has four input parameters and two output parameters. When 
the function receives power flow, the pointer increments by 1; then the new data is 
written at the pointer location. If the pointer was already at the last location in the table, 
no data is written and the function does not pass power to the right. The pointer always 
indicates the last item entered into the table. If the table is full, it is not be possible to 
add more entries to it. 

The function passes power to the right after a successful execution. 

(enable) (ok) 

(table elements) (output parameter FL) 

(pointer) 

(input parameter) .-_ ) 
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Parameters: 

Parameter Description 

enable When enable is energized, the write operation is performed. 

TB TB contains the elements in the table. 

PTR PTR is incremented; it then points to the next element to be written. 
IN IN contains the element to be written to the table. 

ok The ok output is energized when the function is enabled and PTR c LEN. 
FL Output FL is energized when the last element has been written. 

LEN LEN must be between 1 and 32,767. 

Valid Memory Types: . 

PTR , . . . . . . . . . . 

IN l oooo A-: 01 ..*. . . . 

ok . . 

FL l . 
L I 

Sate: Indirect referencing is available for all register references (‘$%R, ‘%cI: %L, ‘?&AI, %AQ, and %UR). 

.- 

. Valid reference or ilace where power rniy flow through the function. 
0 \Ta:alid reference for INT, UINT, or WORD data only; not valid for DINT or DWORD. 
1 Valid reference for WORD data only; not valid for INT, UII\;T, DINT, or DWORD. 
L >5 5.4, C SR, ‘,G SC only; 5 S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, PRODUCT is a LIFO table with 100 word-sized elements. 
When the enabling input STORE is ON, a data item from NEW-ITEM is copied to the 
table location pointed to by the value in STK-PTR. Output node FL will pass power 
when PTR = LEN, firing the FULL coil. No further data from NEW-ITEM can be added 
to the table without first copying data out, using the LIFORD function. 

STORE 
-I l- 

PRODUCT- 

STK-PTR- 

NEW-IT& 

-1 

LIFO - 

E.D 
TB FL 

LEN 
00100 
PTR 

FULL 
( )- 

1-I 
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FlFORD (INT, UINT, DINT, WORD, DWORD) .-. 

The First-In-First-Out (FIFO) Read (FIFORD) function is used to move data out of tables. 
Values are always moved out of the bottom of the table. If the pointer reaches the last 
location and the table becomes full, the FIFORD function must be used to remove the 
entry at the pointer location and decrement the pointer by one. The FIFORD function is 
used in conjunction with the FIFOWRT function, which increments the pointer and 
writes entries into the table. 

FIFO WRITE FIFO READ 

table same table 

pointer- 

t 

5 
-::I 3 

2 

4 
pointer- 

I 2 

Sequence of events: 

1. The function copies the top location of the table to output parameter Q. Additional 
program logic must then be used to place the data in the input reference. 

2. The remaining items in the table are copied to a lower numbered position in the 
table. 

3. The function decrements the pointer by one. 

4. Steps 1 and 2 are repeated each time the instruction is executed, until the table is 
empty (PTR = LEN). 

5. The pointer does not wrap around when the table is full. 

The FIFORD function has three input parameters and three output parameters. When 
the function receives power flow, the data at the first location of the table is copied to 
output Q. Next, each item in the table is moved down to the next lower location. This 
begins with item 2 in the table, which is moved into position 1. Finally, the pointer is 
decremented. If this causes the pointer location to become 0, the output EM is set ON. 
Therefore, EM indicates whether or not the table is empty. 

The FIFORD function passes power to the right if the pointer is greater than zero and 
less than the value specified for LEN. 

(enable) (ok) 

(table elements) (output parameter EM) 

(pointer) (output parameter Q) 

Y.. 
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Parameters: 

Parameter Description 

enable When enable is energized, the FIFO read is performed. It is always the first 
element of the FIFO table that is read. 

TB TB contains the elements of the FIFO table. 

1 F’TR 1 PTR points to the last element of the FIFO table. I 
ok 1 The ok output is energized when the function is enabled and 0 < PTR < LEN. 

EM 1 Output EM is enertized when the final element is read. 

Q Output Q contains the element read from the FIFO table. 
LEN LEN must be between 1 and 32,767. 

Valid Memory Types: 

Parameter flow %I %Q %M %T p/OS %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

TB l o o o o A+ o . . . . . . 

PTR . . . . . . . . . . . 

ok . 

EM 0, 
Q l jooooA?o l *** l l 

Note: Indirect referencing is available for all register references (%R, 7Gc %L, %AI, ‘%AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INZ UINT, or WORD data only; not valid for DINT or DWORD. 
3 \‘alid reference for WORD data only; not valid for INT, UINT, DINT, or DWORD. 
2 %SA, %SB, SC SC only; %S cannot be used. 

. 

. 

Note 
For restrictions within a Parameterized Subroutine B’lock, see page 2-34. 

Example: 

In the following example, PRODUCT is a FIFO table with 100 word-sized elements. 
When the enabling input PACK-IT is ON, the PRODUCT data item in the table location 
pointed to by STK-PTR is copied to the reference location specified in CART This table 
location pointed to would be the bottom, or oldest data item in the table. The number in 
STK-PTR will be decremented. A copy of the oldest data item in the PRODUCT table 
will be left behind in each table location as the current data is copied out during 
successive PACK-IT triggers. Output node EM will pass power when the PTR = 0, firing 
the coil EMPTY. No further data from the PRODUCT table can be read without first 
copying data in using the FIFOWRT function. 

PACK IT 

-’ T-FEo-- 
WORD 

PRODUCT- TB EM 
LEN 

00100 
STK-PTR- PTR Q -CART 

EMPTY 
( I- 
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FIFOWRT (INT, UINT, DINT, WORD, DWORD) 

The First-In-First-Out (FIFO) Write (FIFOWRT) function is used to increment the table 
pointer by one, and then add an entry at the new pointer location in a table. Values are 
always moved in at the bottom of the table. If the pointer reaches the last location and 
the table becomes full, no further values can be added by the FIFOWRT function. The 
FIFORD function must then be used to remove the entry at the pointer location and 
decrement the pointer by one. 

FIFO WRITE FIFO READ 

table same table 

Sequence of events: 

1. The function increments the pointer by one. 

2. The function copies data from input parameter IN to the position in the table -. 
indicated by the pointer. (It will write over any value currently at that location.) 
Additional program logic must then be used to place the data in the input reference. 

3. Steps 1 and 2 are repeated each time the instruction is executed, until the table is full 
(PTR = LEN). 

4. The pointer does not wrap around when the table is full. 

The FIFOWRT function has four input parameters and two output parameters. When 
the function receives power flow, the pointer is incremented by 1. Then, input data is 
written into the table at the pointer location. If the pointer was already at the last 
location in the table, no data is written and the function does not pass power to the right. 
The pointer always indicates the last item entered into the table. If the table becomes 
full, it will not be possible to add more entries to it. 

The FIFOWRT function passes power to the right after a successful execution, 

(enable) (ok) 

(table elements) (output'parameter FL) 

(pointer) 

(input parameter IN) 
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GFK-026% 

Parameters: 

Parameter Description 

enable When enable is energized, the write operation is performed. 

TB TB contains the elements of the FIFO table. 
PTR PTR points to the last element of the FIFO table. 
IN IN contains the value to be written to the FIFO table. 
ok The ok output is energized when the function is enabled and PTR < LEN. 

FL Output FL is energized when the last element position of the FIFO table is written 
to. 

LEN LEN must be between 1 and 32,767. 

Valid Memory Types: 

Note: Indirect referencing is availabIe for all register references (%R, XP %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UINT or WORD data only; not valid for DINT or DWORD 
A Valid reference for WORD data only; not valid for INT, UINT, DINT, or DWORD. 
2. %SA, RSB, %SC only; %S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, PRODUCT is a FIFO table with 100 word-sized elements. 
When the enabling input UNPACK is ON, a data item from P-CODE is copied to the 
table location pointed to by the value in STK-PTR. Output node FL will pass power 
when PTR = LEN, firing the FULL coil. No further data from P-CODE can be added to 
the table without first copying data out, using the FIFORD function. 

UNPAC 
-I I- 

PRODUCT- 

STK-PTR- 

FIFO 
WRT’- 
worn 

TB FL 
LEN 

00100 
PTR 

P CODE- IN 

FULL 
( I- 
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SORT (INT, UINT, WORD) 
- 

The SORT function is used to sort an array in ascending order. The function has two 
input and two output parameters. EN is a boolean enable; IN is the array to be sorted. 
OK is a boolean output providing power flow, and Q is an array of integers that gives 
the index that the sorted elements had in the original array or list. Q is exactly the same 
size as IN. It also has a specification (LEN) of the number of elements to be sorted. 

The SORT function is restricted to operate on arrays with up to 64 elements. When EN 
is ON, all of the elements of IN are sorted into ascending order, based on their type. The 
array Q is also created, giving the original position that each sorted element held in the 
unsorted array. OK is always set ON. 

Note 

Do not use the SORT function in a timed or triggered input program 
block. 

(enable) ** (ok) 

WORD 

(input parameter IN) 

t 

- IzENQ - (output parameter Q) 

00001 

_-. 

Parameters: 

I  

Parameter Description 

enable When enable is energized, the sort is performed. 
IN IN contains the array of elements to be sorted. At the conclusion of the sort, the 

elements of IN are in sorted order. 
ok The ok output is energized whenever LEN is less than 65. However, the 

programmer does not limit the LEN parameter to 64. If LEN is greater than 64, 
the function block operates only on the first 64 units of LEN. 

Q Output Q contains an array of indexes that gives the position of the sorted 
elements in the original array. 
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/ 
“.“-Y Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IX . . . l . l . . . l . 

ok . . 

Q . . . . . . . . . . . . 

&k: Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 

.- 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, new part numbers (%I00017 - %100032) are pushed onto a 
parts array PLIST every time %Q00014 is ON. When the array is filled, it is sorted and 
the output %QOOO25 is turned on. The array PPOSN will contain the original position 
that the now-sorted elements held before the sort was done on PLIST 

If PLIST was an array of five elements and contained the values 25,67,12,35,14 before 
the sort, then after the sort it would contain the values 12,14,25,35,67. PPOSN would 
contain the values 3,5,1,4,2. 

XQOOOl4 
-I I- 

PLIST - 

%L0004 l- 

%100017- 

LIFO 
WRT- 
LJINT 

l’B FL 
LEN 

00005 
PTR 

IN 

ZQOOOZS 
SORT ( b 

LJINT 

PLIST - IN Q -PPOSN 
LEN 

00005 
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ARRAY-MOVE (INT, UINT, DINT, BIT, BYTE, WORD, DWORD) 
Use the Array Move (ARRAY-MOVE) function to copy a specified number of data 
elements from a source array to a destination array. 

The ARRAY-MOVE function has six input parameters and two output parameters. 
When the function receives power flow, the number of data elements in the count 
indicator (N) is extracted from the input array starting with the indexed location (SR + 
SNX - 1). The data elements are written to the output array starting with the indexed 
location (DS + DNX - 1). The LEN operand specifies the number of elements that 
make up each array. 

For ARRAY-MOVE-BIT when word-oriented memory is selected for the parameters of 
the source array and/or destination array starting address, the least significant bit of the 
specified word is the first bit of the array. The value displayed contains 16 bits, 
regardless of the length of the array. 

The indices in an ARRAY-MOVE instruction are l-based. In using an ARRAY-MOVE, 
no element outside either the source or destination arrays, as specified by their starting 
address and length, may be referenced. 

The ok output will receive power flow, unless one of the following conditions occurs: 

l Enable is OFF. 
0 (N + SNX) is greater than LEN. 
l (N + DNX) is greater than LEN. 

r 

MOVE 
BIT- 

(source array address) - SR DS 
LEN 

00001 
(source array index) - SNX 

(destination array index) - DNX 

(elements to transfer ) - N 

3 (ok) 

- (destination array address) 

. I . .  

4-140 Series 90-70 Programmable Coufroller Reference Manual - May 1995 GFK-0265G 



cl 4 

Parameters: 

I Parameter I Description 

1 enable 1 When the function is enabled, the operation is performed. I 
SR 

SNX 

DNX 

N 
Ok 

DS 

SR contains the starting address of the source array. For ARRAY-MOVE-.BIT, any 
reference may be used; it does not need to be byte aligned. However, 1 brt, 
beginning with the reference address specified, is displayed online. 

SNX contains the index of the source array. 

DNX contains the index of the destination array. 
N provides a count indicator. 
The ok output is energized whenever the function is enabled. If NX is out of 
range, ok will not be energized. 
DS contains the starting address of the destination array. For ARRAY-MOVE_BIT, 
any reference may be used; it does not need to be byte aligned. However, 1 brt, 
beginning with the reference address specified, is displayed online. 

LEN LEN specifies the number of elements starting at SR and DS that make up each 
array. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U .%R %P %L %A1 %AQ %UR const none 
L 

enable . 

j SR l o o o o At o o l l l l . . 

I s)Jx . . . . . . . . . . . . . 

/ DN>; . . . . . . . . . . . . . 

, 

i”L: . . . . . . . . . . . . . 

I 

DS l ooooto . . . . . . 
/ ok . . 

. Valid reference or place where power may flow through the function. For ARRAY~MOVE~MOVE~BI~ discrete user 
references %I, %Q, %M, and %T need not be aligned. 

C Valid reference for INT, UINT BIT, BYTE, or WORD data only; not valid for DINT or DWORD. 
RU is allowed for ARRAY-MOVE-BIT only. 

L!s Valid data type for BIT BYTE, or WORD data only; not valid for INT, UINT, DINT or DWORD. 
.L * %SA, %SB, ?SC only; RS cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example 1: 

In this example, %R00003 - %R00007 of the array %ROOOOl - %ROOO16 is read and then 
written into %R00104 - %R00109 of the array %ROOlOO - %R00115. 

: 

%10000 1 
-I I- 

ZROOOOI- 

CQNST - 
00003 

CONST - 
00005 

CONST - 
00005 

ARRAY 
MOVE 

2% 
LEN 

00016 
SNX 

DNX 

N 

, 
-%ROOlOO 

Example 2: 

Using bit memory for SR and DS, %MOOOll - %M00017 of the array %M00009 - 
%M00024 is read and then written to %QOOO26 - %Q00032 of the array %QOOO22 - 
%Q00037. 

!100001 
-I I- Ai%; 

-BIT 
:M00009- SR DS 

LEN 
OOOlC 

CONST - SNX 
00003 

CONST - DNX 
00005 

CONST - N 
00007 

!  - 

I - 

, 

-%QOOO22 
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;- Example 3: 

Using word memory, for SR and DS, the third least significant bit of %ROOOOl through 
the second least significant bit of %R00002 of the array containing all 16 bits of %ROOOOl 
and four bits of %ROOOO2 is read and then written into the fifth least significant bit of 
%ROOlOO through the fourth least significant bit of %ROOlOl of the array containing all 
16 bits of %ROOlOO and four bits of %ROOlOl. 

%100001 
-I I- A;g; - 

-BIT 
%ROOOOl- SR DS -%ROOlOO 

LEN 
00020 

CONST - SNX 
00003 

CONST - DNX 
00005 

CONST - N 
00016 
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SRCH-EQ and SRCH-NE (INT,UINT,DINT,BYTE, WORD,DWORD) 
SRCH-GT and SRCH-LT 
SRCH-GE and SRCH-LE 

Use the appropriate Search function listed below to search for all array values for that 
particular operation. 

Abbreviation Function Description 

SRCH-EQ Search Equal Search for all array values equal to a specified value. 
SRCH-NE Search Not Equal Search for all array values not equal to a specified 

value. 
SRCH-GT Search Greater Than Search for all array values greater than a specified 

value. 
SRCH-GE 

SRCH-LT 
SRCH-LE 

Search Greater Than Search for all array values greater than or equal to a 
or Equal specified value. 

Search Less Than Search for all array values less than a specified value. 
Search Less Than or Search for all array values less than or equal to a 

Eaual svecified value. 

Each function has four input parameters and two output parameters. When the function 
receives power, the array is searched starting at (AR + input NX). This is the starting 
address of the array (AR) plus the index into this array (input NX). 

The search continues until the array element of the search object (IN) is found or until 
the end of the array is reached. If an array element is found, butput parameter (FD) is 
set ON and output parameter (output NX) is set to the relative position of this element 
within the array. If no array element is found before the end of the array is reached, 
then output parameter (FD) is set OFF and output parameter (output NX) is set to zero. 

The valid values for input NX are 0 to LEN - 1. NX should be set to zero to begin 
searching at the first element. This value increments by one at the time of execution. 
Therefore, the values of output NX are 1 to LEN. If the value of input NX is 
out-of-range, (< 0 or 2 LEN), the value of output NX is set to the default value of zero. 

(enable) l 

Elm 

(starting address) - AR FD 
LEN 

00001 
(input index) - NX NX 

(object of search) - IN 

3 (ok) 

- (output index) 

Note 
Input and output indexes are zero-based (i.e., 0 means first reference), 
unlike array indexes which are one-based (i.e., 1 means first reference). 

_ “ I . .  

-- 
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Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
AR AR contains the starting address of the array to be searched. 

Input NX Input NX contains the index into the array at which to begin the search. 
IN IN contains the obiect of the search. 

1 Outnut NX 1 Outnut NX holds the position within the arrav of the search target. I 
1 FD 1 FD indicates that an arrav element has been found and the function was I 

ok 

i 
successful. 
The ok output is energized when the function is performed without error. 
If NX is out of ranee. ok will not be enereized. 

LEN LEN specifies the number of elements starting at AR that make up the array to be 
searched. It mav be 1 to 32.767 bvtes or words. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

AR , l o o o o At o . . . . . . 

NXin l l l l l . . . . . . . . 

IN .oooo A: o . . . . . . . 

NXout l l l l l . . . . . . . 

I 

FD . . 

ok . . 

. Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UINT, BYTE, or WORD data only; not valid for DINT or DWORD. 
A Valid reference for BTTE,or WORD data only; not valid for INT, UINT, DINT or DWORD. 
2. + % Sh, (T; SB, % SC only; % S cannot be used. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Example 1: - -  f  

The array AR is defined as memory addresses %ROOOOl - %ROOOOS. When EN is ON, 
the portion of the array between %R00004 and %R00005 is searched for an element 
whose value is equal to IN. If %ROOOOl = 7, %ROOOOZ = 9, %R00003 = 6, %R00004 = 7, 
%R00005 = 7, and %ROOlOO = 7, then the search wiU begin at %R00004 and conclude at 
%R00004 when FD is set ON and a 4 is written to %ROOlOl. 

%100001 
-I I- 

XROOOO l- 

SRCH 

%T- 
AR FD 
LEN 

00005 
NX NX 

%ROOlO& IN 

%000001 
\  I -  

-%ROOlOl 

Example 2: 

Array AR is defined as memory addresses %A10001 - %AI0016. The values of the array 
elements are 100,20,0,5,90,200,0,79,102,80,24,34,987,8,0, and 500. Initially, 
%AQOOOl is 5. When EN is ON, each sweep wiII search the array looking for a match to 
the IN value of 0. The first sweep wiII start searching at %A10006 and find a match at 
%AI0007, so FD is ON and %AQOOOl is 7. The second sweep will start searching at 
%A10008 and find a match at %AI0015, so FD remains ON and %AQOOOl is 15. The next 
sweep wilI start at %AI0016. Since the end of the array is reached without a match, FD is 
set OFF and %AQOOOl is set to zero. The next sweep will start searching at the 
beginning of the array. 

%100001 - 
-I I- SRCH- 

%m 
%AIOOOl- AR FD 

LEN 
00016 

ZAQOOOl- NX NX 

CONST - IN 
0000 

IMOOOO 1 
( I- 

-%AQOOOl 

_A.. 
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ARRAY RANGE (INT, DINT, WORD, DWORD) 

The ARRAY RANGE function is used to compare a single input value against two arrays 
of delimiters that specify an upper and lower bound to determine if the input value falls 
within the range specified by the delimiters. The output will be an array of bits that is 
set ON (1) when the input value is greater than or equal to the lower limit and less than 
or equal to the upper limit. The output is set OFF (0) when the input is outside this 
range or when the range is invalid, as when the lower limit exceeds the upper limit. 

Note 

The Array Range function is only available on a Release 5 or higher 
CPU. 

The ARRAY RANGE function operates on these types of data: 

Data Type Description 

INT Signed integer. 
DINT Double precision signed integer. 
UINT Unsigned integer. 

WORD Word data type. 
DWORD Double word data type. 

The default data type is signed integer; however, it can,be changed after selecting the 
function. For more information on data types, please refer to “Data Types” section on 
page 2-16. 

When the function is enabled, the ARRAY RANGE function block will compare the value 
in input parameter IN against each range specified by the array element values of LL 
and UL. Output Q sets a bit ON (1) for each corresponding array element where the 
value of IN is greater than or equal to the value of LL and is less than or equal to the 
value of UL. Output Q sets a bit OFF (0) for each corresponding array element where 
the value of IN is not within this range or when the range is invalid, as when the value 
of LL exceeds the value of UL. If the operation is successful, the ok output will receive 
power flow. 

(enablej *'** 

7 

(ok) 

INT 
LEN 

(lower limit) - LL Q - (array of bits) 

(upper limit) - UL 

(input value) - IN 
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Parameters: 

Parameter 

enable 
LL 
UL 
IN 

ok 

Q 

Description 

When the function is enabled, the operation is performed. 
LL contains the lower limit of the range. 
UL contains the upper limit of the range. 
IN contains the value to be compared against each range specified by Ll 
and L2. 
The ok output is energized unless an error is encountered. 

Output Q is energized when the value in IN is within the range specified 
by Ll and L2, inclusive. 

&.&: Q is not aligned. It is displayed in bit format. It will display either a 
1 (ON) or a 0 (OFF) for the first array element. For discrete references, it 
represents the reference displayed. For word references, it represents the 
low order bit of the reference displaved. 
LEN is the number of elements in the arrays. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

LL 0 0 0 0 0 . . . . . 

UL 0 0 0 0 0 . . . . . 

IN 0 0 0 0 0 . . . . . 
ok 0 0 0 0 0 . . . . . 

Q l 

&&: Indirect referencing is available for all register references (%R, %I: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT or WORD data only; not valid for DINT or DWORD. 
f  Constants are limited to integer values for double precision signed integer operations. 

4 ,s.. 

l $ 

. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

,- 
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Example 1: 

In the following example, the lower limit (LL) values of %ROOOOl through %ROOOO8 are .-.. 
I, 20,30,100,25,50,10, and 200. The upper limit (UL) values of %ROOlOO through 
%R00108 are 40,50,150,2,45,90,250, and 47. The resulting Q values will be placed in 
the first 8 bits of %R00200. The bit values low order to high are: 1, 1, 1, 0, 1, 0, 1, and 0. 
The bit value displayed will be set ON (1) for the low order bit of %R00200. The ok 
output will be set ON (1). 

%100001 
-I l--y& 

%QOOOOl 
( )- 

INT 

%ROOOOl- LL Q -%R00200 
LEN 

00008 
%ROOlOO- UL 

40- IN 

Example 2: 

In the following example, the lower limit (LL) array contains %TOOOOl through 
%T00016, %T00017 through %T00032, and %T00033 through %T00048. The lower limit 
values are 100,65, and 1. The upper limit (UL) values are 29,165, and 2. The resulting Q 
values of 0, 1, and 0 will be placed in %QOOOOl through %QOOOO3. The bit value 
displayed will be 0 (OFF), representing the value of %QOOOOl. The ok output will be set 
ON Cl). I- 
L 

%100001 - 
-I I--; 

XMOOOOl 
( I- 

INT 

%TOOOOl- LL Q -%QOOOOl 
LEN 

00003 
%T00049- UL 

65- IN 
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Section 8: Conversion Functions 

Use the conversion functions to convert a data item from one number type to another. 
Many programming instructions, such as math functions, must be used with data of one 
type. This section describes the following conversion functions: 

Abbreviation 

BCD-4 

Function 

Convert to BCD-4 

BCD-8 
I 

Convert to BCD-8 

UINT Convert to Unsigned Integer 

INT Convert to Signed Integer 

DINT Convert to Double Precision 
Signed Integer 

REAL Convert to Real 

t TRUN t Truncate ‘Round the real number toward zero. 1 4-163 

Description Page 

Convert an unsigned or signed integer 4-151 
to 4-ditit BCD format. 
Convert a double precision signed 
inteaer to &digit BCD format. 

4-153 

Convert BCD-4, signed integer, or 
double precision signed integer to 

Convert BCD-4, unsigned integer, or 
double precision signed integer to 

Convert BCD-8, unsigned integer, or 4-159 
signed integer to double precision 
signed integer format. 
Convert BCD-4 BCD-8, unsigned 4-161 
integer, signed integer, or double 
precision signed integer to real value 
format. 

.L_ 
‘3 

:--. 
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-+BCD-4 (INT, UINT) 
The Convert to BCD-4 function is used to output the 4-digit BCD equivalent of unsigned 
or signed integer data. The original data is not changed by this function. The output 
data can be used directly as input for another program function. 

Data can be converted to BCD format to drive BCD-encoded LED displays or presets to 
external devices, such as high-speed counters. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function passes power flow when power is received, unless 
the specified conversion would result in a value that is outside the range 0 to 9999. 

(enable) e (ok) 

(value to be converted) - - (output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the conversion is performed. 
IN IN contains a reference for the integer value to be converted to BCD4. 
Ok The ok output is energized when the function is performed without error. 
0 0 contains the BCD-4 form of the oritinal value in IN. 
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Valid Memory Types: 

Q I.I.I.I.(./ 
I  I  I  I  I  

. . . . . . . 

a: Indirect referencing is available for all register references (%R, %c %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function.. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00002 is set and no errors exist, the integer 
at input location %I00017 through %I00032 is converted to four BCD digits and the 
result is stored in memory locations %Q00033 through %Q00048. Coil %M01432 is used 
to check for successful conversion. 

L- 

%100002 - 
-I I- I;' 

%M01432 
( )- 

BCD4 
%100017- IN Q -%QOOO33 
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GFK0265G 

+ BCD-8 (DINT) 
The Convert to BCD-8 function is used to output the 8-digit BCD equivalent of double 
precision signed integer data. The original data is not changed by this function. The 
output data can be used directly as input for another program function. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function passes power flow when power is received, unless 
the specified conversion would result in a value that is outside the range 0 to 99999999. 

(ok) 

(value to be (output parameter Q) 

Parameters: 

/ Parameter ( Description 

enable 
IN 
ok 

Q 

When the function is enabled, the conversion is performed. 
IN contains a reference for the integer value to be converted to BCD-8. 
The ok output is energized when the function is performed without error. 
Q contains the BCD-8 form of the original value in IN. 
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Valid Memory Types: 
_- 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN l . . . . . . . 

ok . . 

Q l 
. . . . . . 

&&: Indirect referencing is available for all register references (%R, %C %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function.. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00002 is set and no errors exist, the double 
precision signed integer at input location %A10003 is converted to eight BCD digits and 
the result is stored in memory locations %LOOOOl through %LOOOOZ. 

%100002 
-’ ‘- “ET- - 

.__^ 
XI78 

%AI0003- IN Q -%LOOOOl 
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+UINT (INT, DINT, BCD-4, REAL) 
The Convert to Unsigned Integer function is used to output the integer equivalent of 
signed integer, double precision signed integer, BCD-4, or real data. The original data is 
not changed by this function. The output data can be used directly as input for another 
program function. 

One use of the *UINT function is to convert BCD data from the I/O structure into 
integer data and store it in memory. This can provide an interface to BCD thumbwheels 
or external BCD electronics, such as high-speed counters and position encoders. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function passes power flow when power is received, unless 
the specified conversion would result in a value that is outside the range 0 to +65,535. 

(enable) (ok) 

(value’ to be converted) (output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the conversion is performed. 

IN IN contains a reference for the value to be converted to unsigned integer. 

ok The ok output is energized when the function is performed without error. 

Q Q contains the unsigned integer form of the ori&nal value in IN. 
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Valid Memory Types: ,-- j 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN . 0 0 0 0 0 . . . . . . . 

ok . . 

Q . . . . . . . . . . . . 

Note: Indirect referencing is available for all register references (%R, %E %L, %AI, %AQ, and %UR). 
. Valid reference or $ace where power m”y flow through the function. 
0 Not valid for DINT-TO-UINT. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input 70100002 is set and no errors exist, the double 
precision signed integer at input location %R00007 is converted to an unsigned integer 
and passed to the SUB function, where the constant value 145 is subtracted from it. The 
result of the subtraction is stored in the output reference location %Q00033. 

- 
I I SUB - 
] UINT] 

I1 Q -%QOOO33 

CONST - I2 
00145 
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--+INT (UINT, DINT, BCD-4, REAL) 
The Convert to Signed Integer function is used to output the integer equivalent of 
unsigned integer, double precision signed integer, or BCD-4 data. The original data is 
not changed by this function. The output data can be used directly as input for another 
program function. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function always passes power flow when power is received, 
unless the data is out of range. 

I 1 

(enable) (ok) 

TO 
INT 

1 I I (value to be converted) - IN Q - (output parameter Q) 

Parameters: 

I Parameter / Description 

enable 

IN 

Ok 

Q 

When the function is enabled, the conversion is performed. 

IIY contains a reference for the value to be converted to integer. 
The ok output is energized whenever enable is energized, unless the data is out of 
range. 

Q contains the integer form of the original value in IN. 
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Valid Memory Types: 
- 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

IN l ooo o 0 . . . . . . . 

ok . . 

Q . . . . . . . . . . . . 

Note: Indirect referencing is available for all register references (%R, %E %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Not valid for DINT-TO-INT.. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00002 is set, the BCD-4 value in PARTS is 
converted to a signed integer and passed to the ADD function, where it is added to the 
signed integer value represented by the reference RUNNING. The sum is output by the 
ADD function to the reference TOTAL. 

%100002 

-’ ‘- “%” 
ADD - 
INT- 

INT 
PARTS - IN Q I.1 Q -TOTAL 

RUNNING 12 

.- 
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-+DINT (INT, UINT, BCD-8, REAL) 
The Convert to Double Precision Signed Integer function is used to output the double 
precision signed integer equivalent of unsigned integer, signed integer, or BCD-8 data. 
The original data is not changed by this function. The output data can be used directly 
as input for another program function. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function always passes power flow when power is received, 
unless the real value is out of range. 

(va 

(enable) (ok) 

lue to be converted) 

Parameters: 

Parameter Description 

enable When the function is enabled, the conversion is performed. 
IN In contains a reference for the value to be converted to double precision integer. 

Ok The ok output is energized whenever enable is energized, unless the real value is 
/ out of range. 

Q Q contains the double precision signed integer form of the original value in IN. 

4-759 
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Valid Memory Types: .-. 

I I I I I I I I I I I I 

Q (*I . . . . . . 
w: Indirect referencing is available for all register references (%R, %1: %L, %AI, %AQ, and %UR). 
. Valid reference or ilace where power m”y flow through the function. 
0 Not valid for BCD8-TO-DINT. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, whenever input %I00002 is set, the integer value at input 
location %I00017 is converted to a double precision signed integer and the result is 
placed in location %LOOOOl. The output %QOlOOl is set whenever the function executes 
successfully. 

%I00002 %QOlOOl 
-I I- I;’ ( )- 

DIl?T 
%100017- IN Q -%LOOOOl 

_- 
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+REAL (INT, UINT, DINT, BCD-4, BCD-8) 
The Convert to Real function is used to output the real value of the input data. The 
original data is not changed by this function. The output data can be used directly as 
input for another program function. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function passes power flow when power is received, unless 
the specified conversion would result in a value that is out of range. 

It is possible for a loss of precision to occur when converting from DINT 
or BCD-8 to REAL since the number of significant bits is reduced to 24. 

(enable) (ok) 

(value to be converted) (output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the conversion is performed. 
I IN 1 IN contains a reference for the integer value to be converted to REAL. I 
I 
t 

ok 1 
/ 

The ok outvut is enereized when the function is Derformed without error. 
I 1 I 

Q Q contains the REAL form of the original value in IN. I 
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Valid Memory Types: 
. 

_- 

Parameter flow %I %Q %M %T %S %G %U %R %P %I. %A1 %AQ %UR const none 

enable . 

I IN 1. lolololol loi I*I*I*I*I*I*I*I I 
Ok . . 

Q l . . . . . . 

&&: Indirect referencing is available for all register references (%R, “/or: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Not valid for DINT.-TO-REAL or BCD8-TO-REAL.. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the integer value of input IN is 678. The result value placed in 
%T00016 is 678.000. 

INT - 

E&L _  ̂
ZTOOOOl- IN Q -%T00016 
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..--T TRUN (INT, DINT) 
The Truncate function is used to round the real number toward zero. The original data 
is not changed by this function. The output data can be used directly as input for 
another program function. 

When the function receives power flow, it performs the conversion, making the result 
available via output Q. The function passes power flow when power is received, unless 
the specified conversion would result in a value that is out of range or unless IN is NaN 
(Not a Number). 

r”z. 

(ok) 

(output parameter Q) 

Parameters: 

Parameter Description 

enable When the function is enabled, the conversion is performed. 
IN IN contains a reference for the real value to be truncated. 
ok The ok output is energized when the function is performed without error, 

unless the value is out of range or IN is NaN. 

Q Q contains the truncated INT or DINT value of the original value in IN. 
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Valid Memory Types: -. 

Parameter flow %I %Q %M %T %S %G %U %R %I’ %L %A1 %AQ %LJR const none 
I 

enable . 

IN l . . . . . . . 

ok . . 

Q l oooo 0 . . . . . . 

XC& Indirect referencing is available for all register references (%R, %E %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Not valid for REAL-TRUN-INT only.. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 

Example: 

In the following example, the displayed constant is truncated and the integer result 562 
is placed in %TOOOOl. 

REAL - 
TRUN- 

INT- 
CONST - IN Q -%TOOOOl 

5.62987E+02 
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Section 9: Control Functions 

This section describes the control functions, which may be used to limit program 
execution and change the way the CPU executes the application program. (Refer to 
chapter 2, section 1, ‘TLC Sweep Summary,” for information on the CPU sweep.) 

CALL Causes program execution to go to a specified parameterized 
SUBROUTINE subroutine block. 

I DO10 

I SUSIO 

I MCR 

ENDMCR --I JUMP 

t--TEE- 
/ 
/ 
! FOR,EI\‘D 
j FOR, EXIT 

Description Page 

Causes program execution to go to a specified program block. 4-167 

Causes program execution to go to a specified external block. 4-168 

4-170 

Services for one sweep a specified range of inputs or outputs 4-174 
immediately. (All inputs or outputs on a module are serviced if any 
reference locations on that module are included in the DO I/O function. 
Partial I/O module updates are not performed.) Optionally, a copy of 
the scanned I/O can be placed in internal memory, rather than the real 
input points. 
Suspends for one sweep all normal VO updates, except those specified 4-178 
by DO I/O instructions. 
Programs a Master Control Relay. An MCR causes all rungs between 
the MCR and its subsequent ENDMCR to be executed without power 
flOW 

4-180 

Indicates that the subsequent logic is to be executed with normal power 4-181 
flow. 

Causes program execution to jump to a specified location (indicated by a 4-182 
LABEL. see below) in the logic. 

v 

Specifies the target location of a JUMP instruction. 4-183 

Places a comment (rung explanation) in the program. After entering the 4-184 
instruction, the text can be typed in by zooming into the instruction. 
Repeat logic a specified number of times within a program. 4-185 
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Function Description 

SVCREQ Requests one of the following special PLC services: 
Change/Read Constant Sweep Timer. 
Read Window Values. 
Change Programmer Communications Window State and Values. 
Change System Communications Window State and Values, 
Change/Read Checksum Task State & No. of Words to Checksum. 
Change/Read Time-of-Day Clock State and Values. 
Reset Watchdog Timer. 
Read Sweep Time from Beginning of Sweep. 
Read Program Name This Block is In. 
Read PLC ID. 

PID 

Read PLC Run State. 
Shut Down PLC. 
Clear Fault Tables. 
Read Last-Logged Fault Table Entry. 
Read Elapsed Time Clock. 
Mask/Unmask I/O Interrupt. 
Read l/O Override Status. 
Set Run Enable/Disable. 
Read Fault Tables. 
Log User-Defined PLC Fault. 
Ma&Unmask Timed Interrupts. 
Read Master Checksum. 
Disable/Enable EXE Block Checksum. 
Role Switch. 
Write to Reverse Transfer Area. 
Read from Reverse Transfer Area. 
Suspend/Resume VO Interrupt 

Provides two PID (proportional/integral/derivative) closed-loop control 
algorithms: Standard ISA PID algorithm (PIDISA) and Independent 
term algorithm (PIDIND). 
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CALL 

Use the CALL function to cause program execution to go to a specified program block. A 
CALL function can be used in any -MAIN program block, program block, or 
Parameterized Subroutine Block. 

Note 
The maximum number of program block calls that can be programmed 
in a program block is 64. The maximum number of declared program 
blocks is 255. The maximum number of times you can call a subroutine 
is 255. 

When the CALL function receives power flow, it causes the scan to go immediately to 
the designated program block and execute it. After the program block execution is 
complete, control returns to the point in the logic immediately following the CALL 
instruction. 
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CALLEXTERNAL 
Use the CALL EXTERNAL function to cause program execution to go to a specified 
external block created outside the Logicmaster software. The eight CALL EXTERNAL 
functions vary in the number of parameters which convey input and output data blocks. 
The input and output parameters may have a length of one bit or one word. When a 
contact instruction adjoins one of the input or output parameters, the parameter is one 
bit in size. All data flow will be one bit in length. The enable and ok parameters are 
present for each function. 

When the function is enabled, the specified external block is executed. The external logic 
operates on the blocks of incoming data and produces the blocks of output data. The ok 
parameter is controlled by logic within the external block. 

After the program block execution is complete, control returns to the point in the logic 
immediately following the CALL instruction. 

The CALL EXTERNAL function with no input and output parameters has the following 
form: 

(ok) 

(EXTERNAL) 

The CALL EXTERNAL function may have up to seven pairs of parameters, as shown 
below: 

(enable) m 

(input parameter 11) - 

(input parameter 12) - IN2 42 - (output parameter 42) 

(input parameter 13) - 

(input parameter 14) - 

(input parameter 15) - 

(input parameter 16) - 

(input parameter 17) - 

d m 
(EXTERNAL) 

IN1 91 

IN3 43 

IN4 Q4 

IN5 Q5 

IN6 46 

IN7 97 

3 (ok) 

- (output parameter Ql) 

- (output parameter 43) 

- (output parameter 44) 

- (output parameter Q5) 

- (output parameter 46) 

- (output parameter 47) 
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Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
WI-IN7 The input parameters IN1 through IN7 indicate the starting location of data to be 

used within the external block. 
ok The ok output is controlled by logic within the external block. 

Ql-Q7 The output parameters Ql through Q7 indicate the starting location of data with 
output values. 

Valid Memory Types: 

I / I / I I I 
/ I 

j Ql-Q7 1 . / . / l 1 l 1 . . . . . . . . . 
. Valid reference or place where power may flow through the function. 

Example: 

In the following example, if ,/D cI 100001 is set, the external block named C-BLK20 is 
executed. Block CBLK20 operates on the input data located at reference address 
%LOOlOO and produces values in the block of output data located at reference address 
STOOOOl. Logic within C-BLKZO controls the Ql output. 

%100001 %QOlOOl 
-1 I- CALL C BLKZO ( )- 

(EXTERNAL) 

%L00100- IN1 Ql -%TOOOOl 
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CALLSUBROUTINE 

Use the CALL SUBROUTINE function to cause program execution to go to a specified 
parameterized subroutine. Parameterized subroutine blocks (PSBs) are user-defined 
function blocks, configured with between zero and seven input/output parameter pairs. 
A program can “call” a Parameterized Subroutine Block as it executes; however, the 
ljarameterized Subroutine Block must be declared through the block declaration editor 
before a CALL instruction can be used for that Parameterized Subroutine Block. For 
more information on declaring a Parameterized Subroutine Block, refer to chapter 2, 
section 3, “Program Organization and User Data,” in this manual and the Logicmastev 
90-70 Programming Software UserS Manual, GFK-0263. 

When the function is enabled, the specified parameterized subroutine is executed. The 
logic in the subroutine operates on the blocks of incoming data and produces blocks of 
output data. The ok parameter may be controlled by logic within the subroutine. After 
the program block execution is complete, control returns to the point in the logic 
immediately following the CALL instruction. 

The CALL SUBROUTINE function with no input or output parameters has this form: 

(SUBROUTINE) 

(ok) 

In this case of a zero-parameter PSB call, the ok parameter is always set to ON. 

The CALL SUBROUTINE function may have up to seven pairs of parameters, as shown 
below: 

(enable) c 

(input parameter Xl) - 

(input parameter X2) - 

(input parameter X3) - 

(input parameter X4) - 

(input parameter X5) - 

(input parameter X6) - 

(input parameter X7) - 

m 
(SUBROUTINE) 

Xl Yl 

x2 Y2 

x3 Y3 

x4 Y4 

x5 Y5 

X6 Y6 

x7 Y7 

3 (ok) 

- (output parameter Yl) 

- (output parameter Y2) 

- (output parameter Y3) 

- (output parameter Y4) 

- (output parameter Y5) 

- (output parameter Y6) 

- (output parameter Y7) 
_-.,_ 

/ 
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Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
Xl-X7 The input parameters Xl through X7 indicate the starting location of data to be used 

within the subroutine block. 
ok The ok output may be controlled by logic within the subroutine block using PSB 

formal parameter YO[OOl]. 
Yl-Y7 The output parameters Yl through Y7 indicate the starting location of the output 

data. 

Valid Memory Types: 

I  I  I  I  I  

Yl-Y7 1 l t [ l 1 l 1 l / l 1 . . . . . . . . . 

. Valid reference or place where power may flow through the knction. 
t Bit parameters only (when bit length is 1). 
$ When luord length is 1. 

Note 
PSB (Parameterized Subroutine Block) formal BIT parameters are not 
allowed as parameters to the CALL SUBROUTINE function. PSB formal 
WORD and NWORD parameters are allowed as parameters to the 
CALL SUBROUTINE function. For restrictions within a Parameterized 
Subroutine Block, see page 2-34. 

Note 
Indirect references may be allowed as assigned input parameters, but 
not as formal parameters. %S references, like ALW-ON and ALW-OFF, 
may be required in some applications to take the place of required but 
unused assigned input parameters. %S references may not be assigned 
to WORD type input parameters, but may be assigned to BIT type input 
parameters. 

Also note that a discrete reference (e.g., %I, %Q, %M, %T, %S,) cannot 
be assigned to an NWORD parameter but can be assigned to a WORD 
parameter. 
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Example: 

In the following example, if %I00001 is set, the Parameterized Subroutine Block named 
BLK20 is executed. Block BLK20 operates on the input data located at reference 
addresses %LOOlOO - %LOO109 and produces values in the block of output data located 
at reference addresses %TOOOOl - %T00016. Logic within BLK20 controls the Yl output. 

%100001 
-I I- 

%QOlOOl 
CALL BLK20 ( I- 

(SUBROUTINE) 

WOlO B016 
%LOOlOO- Xl Yl -%TOOOOl 

Parameterized Subroutine Block Example 

Parameterized subroutine blocks are useful for building libraries of user-defined 
functions that can be used and moved from one application to another. For example, if 
you had a mathematical equation or algorithm that needed to be performed several 
times, you could write a Parameterized Subroutine Block for that function and then call 
it as needed throughout your program. 

For example, if you have a mathematical equation such as: 

E = (A + B + C'+ D) / (I 

where E is a word output, and A, B, C, and D are word inputs. A parameterized 
subroutine named AVG 4 could be defined and called as follows: 

%100001 
-I I- 

XROOOOl- 

%R00002- 

%R00003- 

%R00004- 

I 

CALL AVG 4 
(SUBROUTInE) 

woo1 woo1 
A E 

woo1 NONE 
B Y2 

woo1 NONE 
C Y3 

woo1 NONE 
D Y4 

-%ROOOOS 

In this example, the average of %ROOOOl, %R00002, %R00003, and %R00004 would be 
placed in %R00005. 
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The logic within the Parameterized Subroutine Block would then look like this: 

I I-- 

.------- .------- )J)D )J)D _------- _------- ADD ADD -------- -------- DI” DI” 
UINT UINT UINT UINT UNIT UNIT 

A[OOl]- A[OOl]- I1 Q 11 Q -------- -------- 11 Q 11 Q -------- -------- 11 Q 11 Q -E[OOl] -E[OOl] 

B[OOl]- I2 B[OOl]- I2 +- I2 +- I2 0004- I2 0004- I2 

I 

I 

.---- --- .---- --_ ADD ADD 
UINT UINT 

C[OOl]- I1 Q ------+ C[OOl]- I1 Q ------+ 

D[OOl]- I2 D[OOl]- I2 
I I 
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DO10 i 

The DO I/O (DOIO) function is used to update inputs or outputs for one scan while the 
program is running. The DO10 function can be used in conjunction with a SUSIO 
function, which stops the normal I/O scan. It can also be used to update selected I/O 
during the program in addition to the normal I/O scan. 

If input references are specified, the function allows the most recent values of inputs to 
be obtained for program logic. If output references are specified, DO I/O updates 
outputs based on the most current values stored in I/O memory. I/O points are serviced 
in increments of entire I/O modules; the PLC adjusts the references, if necessary, while 
the function executes. The DO10 function will not scan l/O modules that are not 
configured. 

Note 

The DO10 function is supported for Series 90-70 I/O modules only. It 
does not support Genius I/O modules. 

The DO10 function has four input parameters and one output parameter. When the 
function receives power flow and input references are specified, the input points at the 
starting reference ST and ending at END are scanned. If a reference is specified for ALT, 
a copy of the new input values is placed in memory, beginning at that reference, and the 
real input points are not updated. ALT must be the same size as the reference type 
scanned. If a discrete reference is used for ST and END, then ALT must also be discrete. 
If no reference is specified for ALT, the real input points are updated. 

When the DO10 function receives power flow and output references are specified, the 
output points at the starting reference ST and ending at END are written to the output 
modules. If outputs should be written to the output modules from internal memory, 
other than %Q or %AQ, the beginning reference can be specified for ALT The range of 
outputs written to the output modules is specified by the starting reference ST and the 
ending reference END. 

Execution of the function continues until either all inputs in the selected range have 
reported, or all outputs have been serviced on the I/O cards. Program execution then 
returns to the next function following the DO l/O. 

The function passes power to the right whenever power is received, unless: 

l Not all references of the type specified are present within the selected range. 

l The CPU is not able to properly handle the temporary list of VO created by the 
function. 

l The range specified includes I/O modules that are associated with a “Loss of I/O 
Module” fault. 

Note 

If the DO10 function is used with timed or I/O interrupts, transitional 
contacts associated with scanned inputs may not operate as expected. 
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(enable) 

(starting address) 

(ok) 

address) 

Parameters: 

Parameter Description 

enable When the function is enabled, a limited input or output scan is performed. 

I ST 
I 

ST is the starting address of the set of input or output points or words to be 
serviced. I 

END END is the ending address of the set of input or output points or words to be 
serviced. I 

ALT For the input scan, ALT specifies the address to store scanned input point/word 
values. For the output scan, ALT specifies the address to get output point/word 
values from to send to the I/O modules. 

Ok The ok output is energized when the input or output scan completes normally. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . 

ST . . . . . 

END . . . . . 

ALT . . . . . . . . . . 

ok . . 

J&I&: Indirect referencing is available for all register references (%R, %1: %L, %AI, %AQ, and %UR). 
. Valid reference or place where power may flow through the function. 
0 Valid reference for INT, UINT, or WORD data only; not valid for DINT or DWORD. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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Input Example 1: 

In the following example, when the enabling input %I00001 is ON, references %I00001 
through %I00064 are scanned and %QOOOOl is turned on. A copy of the scanned inputs 
is placed in internal memory from reference %MOOOOl through %M00064. The real 
input points are not updated. This form of the function can be used to compare the 
current values of input points with the values of input points at the beginning of the 
scan. 

%100001 
-I I- DO IO 

%100001- ST 

%100064- EZND 

%MOOOOl- ALT 

%QOOOOl 
( 1- 

Input Example 2: 

In the following example, when the enabling input %I00001 is ON, references %I00001 
through %I00064 are scanned and %QOOOOl is turned on. The scanned inputs are 
placed in the input status memory from reference %I00001 to %100064. This form of the 
function allows input points to be scanned one or more times during the program 
execution portion of the CPU sweep. 

%100001 
-I I- 

%100001- 

%100064- 

DO IC 

ST 

END 

ALT 

%QOOOOl 
( I- 

--. 

. J - . .  
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Output Example 1: 

In the following example, when the enabling input %I00001 is ON, the values at 
references %ROOOOl through %R00004 are written to analog output channels %AQOOOl 
through %AQ0004 and % QOOOOl is turned on. The values at % AQOOOl through 
%AQ0004 are not written to the analog output modules. 

%100001 
-I I- 

%AQOOOl- 

%AQ0004- 

%R00001- 

%QOOOOl 
DO IO ( )- 

ST 

Eh'D 

ALT 

Output Example 2: 

In the following example, when the enabling input %I00001 is ON, the values at 
references %AQOOOl through %AQ0004 are written to analog output channels %AQOOOl 
through RAQ0004 and %QOOOOl is turned on. 

%100001 
--I I- DO-IO 

ZAQOOOl- ST 

%AQOOO4- END 

- ALT 

XQOOOOl 
( )- 
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The Suspend I/O (SUSIO) function is used to stop normal I/O scans from occurring for 
one CPU sweep. During the next output scan, all outputs are held at their current states. 
During the next input scan, the input references are not updated with data from inputs. 
However, during the input scan portion of the sweep the CPU will verify that Genius 
bus controllers have completed their previous output updates. 

Note 
The SUSIO function suspends all I/O, both analog and discrete, whether 
integrated VO or Genius I/O. 

The SUSIO function has one input and one output. When the function receives power 
flow, all I/O servicing stops except that provided by DO10 functions. If the function 
were placed at the left rail of the ladder, without enabling logic to regulate its execution, 
no regular I/O scan would ever be performed. 

The SUSIO function passes power flow to the right whenever power is received. 

-1-l 78 

Example: 

This example shows a SUSIO function and a DO10 function used to stop I/O scans, then 
cause certain I/O to be scanned from the program. 

Inputs %I00010 and %I00011 form a latch circuit with the contact from %MOOOOl. This 
keeps the SUSIO function active on each sweep until %I00011 goes on. If this input 
were not scanned by the DO after the SUSIO went active, the SUSIO could only be 
disabled by powering down the PLC. 

Output %Q00002 is set when both DO10 functions execute successfully. The rung is 
constructed so that both DO10 functions will execute even if one does not set its OK 
output. With normal I/O suspended, output %QOOOO2 is not updated until a DO10 
function with %QOOOO2 in its range executes. This will not occur until the sweep after 
the setting of %QOOOO2. Outputs that are set after a DO10 function executes are not 
updated until another DO10 function executes, typically in the next sweep. Because of 
this delay, most programs that use SUSIO and DO10 place the SUSIO function in the 
first rung of the program, the DO10 function that processes inputs in the next rung, and 
the DO10 function that processes outputs in the last rung. 
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The range of the DO10 function doing outputs is %QOOOOl through %Q00030. If the 
module in this range were a 32-point module, the DO10 function would actually 
perform a scan of the entire module. A DO10 function will not break the scan in the 
middle of an I/O module. 

[ START OF PROGRAM ] 

%100010 %100011 - %MOOOOl 
-I I-~-~/I-pusIol ( )- 

XMOOOOll 
-I I-+ 

XMOOOOl 
-I I- 

%100001- 

%100016- 

DO IC 

ST 

END 

ALT 

DO IO 

ST 

END 

ALT 

I - 
ZM00551 

( )- 

, 
ZM00551 

-I I 
XQOOOO2 

( )- 

[ END OF PROGRAM I 
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MCR 
Ail rungs between an active Master Control Relay (MCR) and its corresponding End 
Master Control Relay (ENDMCR) are executed with negative logic. Use the MCR 
function to cause a portion of the program logic to be bypassed. An ENDMCR function 
associated with the MCR is used to resume normal program execution. Unlike the JUMP 
instruction, MCRs can only occur in the forward direction. The ENDMCR instruction 
must appear after its corresponding MCR instruction in a program. 

Note 
Program block calls within the scope of an active MCR will not execute. 
However, any timers in the program block will continue to accumulate 
time. 

There can be only one MCR instruction for each ENDMCR instruction. An 
MCRXNDMCR pair can be nested within other MCIVENDMCR pairs. 

The MCR function has an enable boolean input (EN) and also a name which identifies 
the MCR. This name is used again with an ENDMCR instruction. The MCR function 
has no outputs; there can be nothing after an MCR in a rung. 
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Example: 

In the following example, whenever %I00002 allows power flow into the MCR function, 
program execution will continue without power flow to the coils until the associated 
ENDMCR is reached. If %I00001 and %I00003 are ON, %QOOOOl is turned OFF and 
%QOOOO3 remains ON. 

XI0002 FIRST 
-I 1-L MCR I 

%100001 
-I I 

XQOOOl 
o- 

XI0003 
-t I 

XQOOOS 
(S)- 

FIRST 
+[ END?lCR ] 

- 
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Use the End Master Control Relay (ENDMCR) function to resume normal program 
execution after an MCR function. When the MCR associated with the ENDMCR is 
active, the ENDMCR causes program execution to resume with normal power flow. 
When the MCR associated with the ENDMCR is not active, the ENDMCR has no effect. 

The ENDMCR function has a negated boolean input (EN). The instruction enable must 
be provided by the power rail; execution cannot be conditional. The ENDMCR function 
also has a name, which identifies the ENDMCR and associates it with the corresponding 
MCR(s). The ENDMCR function has no outputs; there can be nothing before or after an 
ENDMCR instruction in a rung. 

BMCR I- 

Example: 

In the following example, an ENDMCR instruction is programmed to terminate MCR 
range “clear.” 

I 
CLEAR 

-[ Eh'3 MCR ] 
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JUMP 
Use the JUMP instruction to cause a portion of the program logic to be bypassed. The 
JUMP can be either a forward or a backward JUMI? Program execution will continue at 
the LABEL specified. 

The JUMP instruction is similar to an MCR, except that coils within the range of the 
JUMP are not executed with negative logic. When the JUMP is active, all coils within its 
scope are frozen. This includes coils associated with timers, counters, latches, and relays. 

The JUMP instruction is always placed in columns 9 and 10 of the current rung line; 
there can be nothing after the JUMP instruction in the rung. Power flow jumps directly 
from the instruction to the rung with the named LABEL. 

1 

1 Caution 1 

To avoid creating an endless loop with forward and backward JUMP 
instructions, a backward JUMP must contain a way to make it 
conditional. 

Example: 

In the following example, whenever JUMP TEST1 is active, power flow is transferred to 
LABEL TESTl. 

%100001 
/-I I >> TEST1 
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LABEL 
The LABEL instruction functions as the target destination of a JUMl? Use the LABEL 
instruction to resume normal program execution after a JUMP instruction. 

There can be only one LABEL with a particular label name in a program. Programs 
without a matched JUMP/LABEL pair can be created and stored to the PLC, but cannot 
be executed. 

The LABEL instruction has no input parameters and no output parameters; there can be 
nothing either before or after a LABEL in a rung. 

??????? 

Example: 

In the following example, power flow from JUMP TEST1 is resumed, starting at LABEL 
TESTl. 

11 TEST1 : 
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COMMENT 

Use the COMMENT function to enter a comment (rung explanation) in the program. A 
comment can have up to 2048 characters of text. It is represented in the ladder logic like 
this: 

The text can be read or edited by moving the cursor to ( * COMMENT *) after 
accepting the rung and selecting Zoom (FlO). Comment text can also be printed. 

Longer text can be included in printouts using an annotation text file, as described 
below: 

1. Create the comment: 

A. Enter text to the point where the text from the other file should begin. 

8. Move the cursor to the beginning of a new line and enter \I or \i, the drive 
followed by a colon, the subdirectory or folder, and the file name, as shown in 
this example: 

\I d:\text\commntl 

If the file is located on the same drive as the program folder, the drive 
designation is not necessary. 

C. Continue editing the program, or exit to MS-DOS. 

2. After exiting the programmer, create a text file using any MS-DOS compatible 
software package. Give the file the file name entered in the comment, and place it 
on the drive specified in the comment. 

4-184 Serirs 90-70 Programmable Controller Rqference Manual - May 1995 GFK0265G’ 



cl 4 

FOR,END-FOR,and EXIT 
FOR, END-FOR, and EXIT instructions enable you to repeat rung logic a specified 
number of times while varying the value of the FOR INDEX-VAR in the loop. The rung 
logic to be repeated must be placed between the FOR and END-FOR instructions. 

The FOR instruction has five input parameters; there are no out parameters. When 
there is power flow at enable EN of the FOR instruction, the START, END, and 
INCREMENT parameters are saved. These saved values are used to evaluate the 
number of times the rungs between the FOR and its END-FOR instructions are 
executed. Changing the START and END parameters while the FOR loop is executing 
will not change its operation, 

When there is power flow into the EXIT instruction, the FOR instruction is terminated 
and power flow jumps directly to the statement following the END-FOR instruction. 

There can be nothing after the FOR instruction in the rung. An EXIT statement can only 
be placed between a FOR instruction and an END-FOR instruction in a program, and 
there can be nothing after the EXIT statement in the rung, as well. The END-FOR 
statement must be the only instruction in the rung. 

i 

- EN 

???????- INDEX-VAR 

???????- START 

???????- END 

???????- INCREMENT 

-I EXIT-FOR 

- END-FOR 

A FOR-LOOP can assign decreasing values to its index variable by setting the increment 
to a negative number. If the START value is 21, the END value is 1, and the increment 
value is -5, the statements of the FOR loop are executed five times, and the index 
variable is decremented by 5 in each pass. The values of the index variable will be 21,16, 
11,6, and 1. 

When the START and END values are set equal, the statements of the FOR loop are 
executed only once. 

When START cannot be incremented to reach the END or START cannot be 
decremented to reach the END, the statements within the FOR loop are not executed. 
For example, the value of START is 10, the value of END is 5, and the INCREMENT is 1. 
Power flow will jump directly from the FOR statement to the statement after the 
END-FOR statement. 
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Note 
If the EN parameter for the FOR-LOOP instruction has power flow 
when it is first tested, the rungs between the FOR and its corresponding 
END-FOR statement are executed the number of times initially 
specified by START, END, and INCREMENT This repeated execution 
will occur on a single sweep of the PLC and may cause the watchdog 
timer to expire if the loop is long. 

Nesting of FOR loops is allowed, but it is restricted to five FOR/END-FOR pairs. Each 
FOR instruction must have a matching END-FOR statement following it. 

Nesting with JUMPS and MCRs is allowed, provided that they are properly nested. 
MCRs and ENDMCRs must be completely within or completely outside the scope of a 
FOR/END-FOR pair. JUMPS and LABEL instructions must also be completely within or 
completely outside the scope of a FOR/END-FOR pair. Jumping into or out of the scope 
of a FOR/END-FOR is not allowed. 

Parameters: 

Parameter Description 

enable When the function is enabled, the operation is performed. 
INDEX-VAR INDEX-VAR contains the index variable. When the loop has completed, this 

value is undefined. Changing the value of the index variable within the scope 
of the FOR loop is not recommended. .,.a__ 

ST.4R-I START contains the index start value. 
END END contains the index end value. 

INCREMEh’T INCREMENT contains the increment value. 

Valid Memory Types: 

END . . . . . . . . . . . . . 

INCREMENT . . 
. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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P=-. Example 1: 

In the first example, the value for %MOOOOl (START) is 1, and the value for %MOOOl7 
(END) is 10. The INDEX-VAR (%ROOOOl) will increment by the INCREMENT (assumed 
to be 1 when omitted) starting at 1 until it reaches the ending value 10. The ADD 
function of the loop is executed 10 times, adding the current value of 11 (%ROOOOl) 1 . . . 
10 to 12 (%R00002). 

%100001 
FOR_LOOP 

-I I- EN 

$ROOOOl- IKDEX VAR - 

%?500001- START 

%?100017- END 

- INCREMENT 

1;:00001 I------- 
-- I-/ ‘q)a - 

j IiiT- 

ZROOOOl-iI1 Q -XR00003 

::R00002- I2 
I---- 

-l - END FOR 1 
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Example 2: 

In this next example, the value for %TOOOOl (START) is -100, and the value for %T00017 
(END) is 100. The INDEX-VAR (%ROOOOl) will increment by tens, starting at -100 until 
it reaches it end value of + 100. The EQ function of the loop will try to execute 21 times, 
with 11 (%ROOOOl) equal to -100, -90, -80, -70, -60, -50, -40, -30, -20, -lO,O, 10, 
20, 30,40,50,60, 70,80,90,100. When 11 (%ROOOOl) is 0, the EXIT statement will be 
enabled and power flow will jump directly to the statement after the END-FOR 
statement. 

L 

%10000i 
-I I- 

FuR_Loop 
EN 

%ROOOOl- INDEX-VAR 

%TOOOOl- START 

END 

CONS? - 
+00010 

INCREMENT 

%100001 
--I I- 

I I 

WT - 

%ROOOOl- I1 Q 

I I 

-1 EXIT-FOR j 

-I - EKD FOR 1 
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SVCREQ 

Use the Service Request (SVCREQ) function to request one of the following special PLC 
services: 

Table 4-3. Service Request Functions 

/ 8 / Rer 

Function 1 Description Page 

1 Change/Read Constant Sweep Timer. 4-191 

2 Read Window Values. 4-194 

3 Change Programmer Communications Window State and Values, 4-195 

4 Change System Communications Window State and Values. 4-196 

5 Reserved. 
1 

6 Change,Read Checksum Task State and Number of Words to Checksum. 4-200 

7 Change/Read Time-of-Day Clock State and Values. 4-202 

;et Watchdog Timer. 4-206 

9 Read Sweep Time from Beginning of Sweep. 4-207 

10 Read Folder Name. 

11 Read PLC ID. 

12 Read PLC Run State. 

13 Shut Down PLC. 

14 Clear Fault Tables. 
15 Read Last-Logged Fault Table Entry. 4-213 

16 Read Elapsed Time Clock. 4-217 

17 Ma< &Unmask I/O Interrupt. ,. 
18 Rc,.if I/O Override Status. 4-220 _ .̂ _ 
19 Set l’un Enable/Disable. 4-221 

--/-c&j 

20 Read Fault Tables. 4-222 

21 Log User-Defined PLC Fault. 4-226 

22 Mask/Unmask Timed Interrupts. 4-228 

23 Read Master Checksum. 4-229 

24 Reserved. 

25 Disable/Enable EXE Block and Standalone C Program Checksums 
26 Switch Roles (Active to Backup and Backup to Active). 

27 Write to Reverse Transfer Area. 

28 Read from Reverse Transfer Area. 

29-31 Reserved. 

32 SusuendJResume I/O Interrunt. 

4-231 
4-232 

4-233 

4-233 

4-235 

The reference given for PARM is the first of a group that make up the “parameter block” 
for the function. Successive 16-bit locations store additional parameters. The total 
number of references required will depend on the type of SVCREQ function being used. 
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The SVCREQ function has three input parameters and one output parameter. When the 
SVCREQ receives power flow, the PLC is requested to perform the function (FNC) 
indicated. Parameters for the function begin at the reference given for PARM. The 
SVCREQ function passes power flow unless an incorrect function number, incorrect 
parameters, or out-of-range references are specified. Additional causes for failure are 
described on the pages that follow. 
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Parameter blocks may be used as both inputs for the function and the location where 
data may be output after the function executes. Therefore, data returned by the 
function is accessed at the same location specified for PARh4. 

(enable) 

(service number) 

(ok) 

(beginning reference) 

Parameters: 

Parameter Description 

1 enable 1 When enable is energzed, the requested service is performed. I 

1 FNC / FNC contains the constant or reference for the requested service. I 
PARh4 PARM contains the beginning reference for the parameter block for the requested 

service. 

ok 1 The ok output is energized when the function is performed without error. 

Valid Memory Types: 

Q&, Indirect referencing is available for all register references (%R, %R %L, %AI, %AQ, and %UR). 
. Va5d reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34 

Example: 
In the following example, when the enabling input %I00001 is ON, SVCREQ function 
number 1 is called, with the parameter block located starting at %LOOOOl. Output coil 
%MOOOOl is set ON if the operation succeeds. 
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SVCREQ #l : Change/Read Constant Sweep Timer 

Use SVCREQ function #1 to: 

0 Disable CONSTANT SWEEP mode. 
l Enable CONSTANT SWEEP mode and use the old timer value. 
0 Enable CONSTANT SWEEP mode and use a new timer value. 
0 Set a new timer value only. 
l Read CONSTANT SWEEP mode state and timer value. 

The parameter block has a length of two words. 

To disable CONSTANT SWEEP mode, enter SVCREQ function #1 with this parameter 
block: 

To enable CONSTANT SWEEP mode, enter SVCREQ function #l with this parameter 
block: 

Note 

If the timer should use a new value, enter it in the second word. If the 
timer value should not be changed, enter 0 in the second word. If the 
timer value does not already exist, entering 0 will cause the function to 
set the OK output to OFF. 

To change the timer value without changing the selection for sweep mode state, enter 
SVCREQ function #1 with this Parameter block: 

2 address 

new timer value address + 1 

‘To read the current timer state and value without changing either, enter SVCREQ 

2, function #I with this parameter block: 

GFK-0265G Chapter 4 Series 90-70 lnstrucfion Set 4-191 



cl 4 

Note 
,-. 

After using SVCREQ function #1 with the parameter block on the 
previous page, Release 6 and higher CPUs will provide the return 
values 0 for Normal Sweep, 1 for Constant Sweep, or 2 for Microcycle. 
Do not confuse this with the input values shown below. 

Successful execution will occur, unless: 

1. A number other than 0, 1,2, or 3 is entered as the requested operation: 

il 
Read CONSTANT SWEEP mode and timer value. (See 

2. The time value is greater than 2550 ms (2.55 seconds). 

3. Constant sweep time is enabled with no timer value programmed, or with an old 
value of 0 for the timer. 

After the function executes, the function returns the timer state and value in the same 
parameter block references: 

If word address + 1 contains the hexadecimal value FFFF, no timer value has ever been 
programmed. 
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Example: 

This example shows logic in a program block. When enabling contact OV-SWP is set, 
the constant sweep timer is read, the timer is increased by two milliseconds, and the new 
timer value is sent back to the PLC. The parameter block is in local memory at location 
%LOOO50. Because the MOVE and ADD functions require three horizontal contact 
positions, the example logic uses discrete internal coil %MOOOOl as a temporary location 
to hold the successful result of the first rung line. On any sweep in which OV-SWP is 
not set, %MOOOOl is turned off. 

ov SW 

I--/ 

XMOOOOl 
-T I- M;;iT 

CONST - IN Q -%LOOO50 ;;;;T - FNC %LOOO51- I1 Q -%LOOO51 
00003 LEN 

00001 
%LOOO50- PARM CONST - 1'2 

00002 

MOO001 
-I I- y& svc - 

REQ 

CONST - IN Q -%LOOO50 CD;;: - FNC 
00001 LEN 

00001 
%LOOO50- PAW 
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SVCREQ #2: Read Window Values 
Use SVCREQ function #2 to obtain the current window mode time values for the 
programmer communications window, the system communications window, and the 
background task window. There are three modes for each window: 

Mode Name Value Description 

Limited Mode 0 The execution time of the window is limited to its respective 
default value or to a value defined using SVCREQ function #3 
for the programmer communications window or SVCREQ 
function #4 for the systems communications window. The 
window will terminate when it has no more tasks to complete. 

Constant Mode 1 Each window will operate in a RUN TO COMPLETION mode, 
and the PLC will alternate among the three windows for a time 
equal to the sum of each window’s respective time value. If 
one window is placed in CONSTANT mode, the remaining two 
windows are automatically placed in CONSTANT mode. If the 
PLC is operating in CONSTANT WINDOW mode and a 
particular window’s execution time is not defined using the 
associated SVCREQ function, the default time for that window is 
used in the constant window time calculation. 

Run to Completion 2 Regardless of the window time associated with a particular 
Mode window, whether default or defined using a service request 

function, the window will run until all tasks within that window 
are completed. 

A window is disabled when the time value is zero. 

The parameter block has a length of three words: 

Programmer Window 

System Communications Window 

High Byte Low Byte 

Mode Value in ms 

Mode Value in ms 

address 

address + 1 

Background Window Mode 
I  

Value in ms address + 2 

All parameters are output parameters. It is not necessary to enter values in the 
parameter biock to program this function. Output values for all three windows are 
given in milliseconds. 

Example: 

In the following example, when enabling output %Q00102 is set, the PLC operating 
system places the current time values of the three windows in the parameter block 
starting at location %POOOlO. Additional examples showing the Read Window Values 
function are included in the next three SYS REQ function descriptions. 

CONST - FNC 
00002 

XPOOOlO- PARM _-_ 
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SVCREQ #3: Change Programmer Communications Window Mode 
and Timer Value 

Use SVCREQ function #3 to change the programmer communications window mode 
and timer value. The change will occur in the CPU sweep following the sweep in which 
the function is called. 

The SVCREQ function #3 will pass power flow to the right unless one of the following 
occurs: 

1. A mode other than 0 (Limited), 1 (Constant), or 2 (Run-to-Completion) is selected. 

2. The PLC is in Microcycle Sweep Mode and a mode other than 1 (Constant) is 
selected. 

The parameter block has a length of one word. 

To disable the programmer window, enter SVCREQ function #3 with this parameter 
block: 

High Byte Low Byte 

0 0 address 

To enable the programmer window, enter SVCREQ function #3 with this parameter 
block: 

High Byte 

Mode 

Low Byte 

Value from 1 to 255 ms address 

Example: 

In the following example, when enabling input %I00125 transitions on the programmer 
communications window is enabled in Limited mode with a timer value of 25 ms. When 
the contact transitions off, the window is disabled. The parameter block is in global 
memory location 76POOO51. 

%I00125 
-ItI- M;;& 

CONST - IN Q -%PO0051 
00025 LEN 

00001 

.+ svc - 
REQ- 

CONST - FNC 
00003 

%POOO51- PARM 

XI00125 
-lJl- M;$ 

CONST -IN Q 
00000 LEN 

00001 

! 
-%POOO5 1 
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SVCREQ #4: Change System Communications Window Mode 
and Timer Value 

_-- 

Use SVCREQ function #4 to change the system communications window mode and 
timer value. The change will occur in the CPU sweep following the sweep in which the 
function is called. 

The SVCREQ function #4 will pass power flow to the right unless one of the following 
occurs: 

1. A mode other than 0 (Limited), 1 (Constant), or 2 (Run-to-Completion) is selected. 

2. The PLC is in Microcycle Sweep Mode and a mode other than 1 (Constant) is 
selected. 

The parameter block has a length of one word. 

To disable the system communications window, enter SVCREQ function #4 with this 
parameter block: 

High Byte Low Byte 

0 0 address 

To enable the system communications window, enter SVCREQ function #4 with this 
parameter block: 

High Byte Low Byte 

Mode Value from 1 to 255 ms address 

Example: 

In the following example, when enabling output %QOOlZS transitions on the mode and 
timer value of the system communications window is read. If the timer value is greater 
than or equal to 25 ms, the value is not changed. If it is less than 25 ms, the value is 
changed to 25 ms. In either case, when the rung completes execution the window is 
enabled. The parameter block for all three windows is at location %POOOSl. Since the 
mode and timer for the system communications window is the second value in the 
parameter block returned from the Read Window Values function (function #2), the 
location of the existing window time for the system communications window is in the 
low byte of %POOO52. 
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%QOO125 
--ITI--- 

CONST - 
00002 

%POOO51- 

%QOO125 
-ITI---- 

%POOO6& 

CONST - 
00025 

svc 
REQ- 

FNC 

PARM 

I- 

UKT 
11 Q 

I2 

%POOO52- 11 Q -%POOO60 %POOO52- I1 Q -%POOO61 

CONST - 
OOFF I I I2 CONST - 

FFOO 
12 I I 

AND 
WORD 

+ 

I -+ %POOO61- 

CONST - 
00019 

WEID 
11 Q 

I2 

AND 
worn 

-%POOO52 CONST - 
00004 

svc - 
REV- 

FNC 

%POOO52- PARM 
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SVCREQ #5: Change Background Task Window Mode 
and Timer Value 

Use the SVCREQ function # 5 to change the background task window mode and timer 
value. The change will occur during the same CPU sweep in which the function is 
called. 

Use SVCREQ function #4 to enable or disable the system communications window. The 
change will occur in the same CPU sweep in which the function is called. 

The SVCREQ function #4 will pass power flow to the right unless one of the following 
occurs: 

1. A mode other than 0 (Limited), 1 (Constant), or 2 (Run-to-Completion) is selected. 

2. The PLC is in Microcycle Sweep Mode and a mode other than 1 (Constant) is 
selected. 

SVCREQ function #5 always passes power flow to the right. The parameter block has a 
length of 1 word. 

To disable the background task window, enter SVCREQ function 5 with this parameter 
block: 

High Byte Low Byte 

0 0 address 

.l__ 

To enable the background task window, enter SVCREQ function #5 with this parameter 
block: 

High Byte Low Byte 

Mode Value from 1 to 255 ms address 

^-. 
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Example: 

In the following example, when enabling contact FST-SCN is set in the first scan, the 
MOVE function establishes a default mode of Limited and a default timer value of 20 ms 
for the background task window, using a parameter block beginning at %POOO50. Later 
in the program when input %I00500 transitions on, the state of the background task 
window toggles on and off. The parameter block for all three windows is at location 
%POOO51. The mode and timer value for the background task window is the third value 
in the parameter block returned from the Read Window Values function (function #2); 
therefore, the location of the existing window time for the system communications 
window is in the low byte of %POOO53. 

FST SCN 
-1-j- MOVE 

I I 

- 
UINT 

CONST- IN Q -%POOO50 
00020 LEN 

001 

%100500 - 
--ltl---- svc 

REB AT - 

XM00002 
CONST- FNC %POOO53- Ii Q ( )- 
00002 

%POOO51- PAW CONST- I2 
00000 

%100500 ZM00002 
-ITI---+--I/I---- y& + svc - 

REQ 

CONST- IN Q -%POOO53 CONST- FNC 
00000 LEN 00005 

001 
%POOO53- PAP&l 

%POOO50- IN Q -%POOO53 
LEN 
001 

-I 
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SVCREQ #6: Change/Read Checksum Task State and Number of 
Words to Checksum 

Use SVCREQ function #6 to read the current word count or set a new word count. By 
default, 16 words will be checked. Successful execution will occur, unless some number 
other than 0 or 1 is entered as the requested operation (see below). 

The parameter block has a length of two words. 

To read the current word count, enter SVCREQ function #6 with this parameter block: 

After the function executes, the function returns the current checksum in the second 
word of the parameter block. No range is specified for the read function; the value 
returned is the number of words currently being checksummed. 

To set a new word count, enter SVCREQ function #6 with this parameter block: .-- 

Entering 1 causes the PLC to adjust the number of words to be checksummed to the 
value given in the second word of the parameter block, rounded up to a multiple of 8. 
To disable checksumming, set the count to zero. 
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Example: 

In the following example, when enabling contact FST-SCN is set, the parameter blocks 
for the checksum task function are built. Later in the program when input %I00137 
transitions on, the number of words being checksummed is read from the PLC operating 
system. This number is increased by 16, with the results of the ADD-UINT function 
being placed in the “hold new count for set” parameter. The second service request 
block requests the PLC to set the new word count. 

FST SCN - 
-I-I- XOR MOVE 

WORD UINT 

%LOO150 - 11 Q -%LOO150 CONST - IN Q -%LOO152 
00001 LEN 

00001 
%LOO150 - I2 

CCW6jFNC l%LOO151 -111 Qi-5LOO153 CW;;6-/FNC / 

%LOO150 - PARM 
I I 

CONST, - I2 
00016 I I 

%LOO152 - PARM 
I I 

The example parameter blocks are located at address %LOOl50. They have the following 
content: 

0 = read current count %LOO150 

hold current count %LOO151 

1 = set current count %LOO152 

hold new count for set 1 %LOOl53 
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SVCREQ #7: Change/Read Time-of-Day Clock State and Values 
Use SVCREQ function #7 to read or set the time-of-day clock in the PLC. 

The length of the parameter block depends on the data format. Numeric and unpacked 
BCD each require nine words. BCD format requires six words. Packed ASCII requires 
twelve words. 

0 = read time and date 
1 = set time and date 

address (word 1) 

0 = numeric data format 
1 = BCD format 

address + 1 (word 2) 

2 = unpacked BCD format 

3 = packed ASCII format 

data address + 2 to end (word 3) 

In word 1, specify whether the function should read or change the values. 

0 = read 

1 = change (write) 

In word 2, specify a data format (i.e., the format used to read or write): 

0 = numeric 

1 = BCD 

2 = unpacked BCD 

3 = packed ASCII with embedded spaces and colons 

Words 3 to the end of the parameter block contain output data returned by a read 
function, or new data being supplied by a change function. In both cases, format of 
these data words is the same. When reading the date and time, words (address + 2) 
through (address + 8) of the parameter block are ignored on input. 

Successful execution will occur unless: 

l Some number other than 0 or 1 is entered as the requested operation (see below). 
l An invalid data format is specified. 
l The data provided is not in the expected format. 

-._ i 
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Example: 
In the following example, when output %Q00476 is on, a parameter block for the 
time-of-day clock is built to first request the current date and time, and then set the clock 
to 12 noon using the BCD format. The parameter block is located at global data location 
%POO300. Array NOON has been set up elsewhere in the program to contain the values 
12,0, and 0. (Array NOON must also contain the data at %R0300.) The BCD format 
requires six contiguous memory locations for the parameter block. 

CONST - 
+04608 

:TOOO16 
-I I- 

CONST - 
+ooooo 

MOVE 
INT- 

IN 0 
LEN 

00001 

MOVE - 
INT- 

- NOON CONST - 
+ooooo 

IN Q -MIN-SEC 
LEN 

00001 

MOVE MOVE 
INT- INT- 

IN Q -%R00300 UXG;l- IFENQ 
LEN 

i 00001 00001 
l-1 

:TOOOOl XI00017 
-I I-I l- 

XPOO303 - 

CONST - 
OOFF 

AND ADD 
WORD INT- 

11 Q 
I2 

-%POO303 ZRO0303 - LN Q -%RO0303 . 

NOON - 12 

%TOOOOl 
svc ( b 

RE'CI 

-%POO301 CONST - FNC 
+00007 

%POO300- PARM 

ZTOOOOl 2100017 
-I I-I I- MOVE MOVE svc - 

INT- INT- REQ- 

MIN-SEC- IN Q -%POO304 CONST - IFENQ -%PO0300 CONST - FNC 
LEN +00001 +00007 

00002 00001 
%POO300- PARM 

Parameter Block Contents 
Parameter block contents for the four different data formats are shown on the following 
pages. For all data formats, hours are stored in a 24-hour format, and the day of the 
week is a numeric value. 

Value 1 Day of the Week 

Chapter 4 Series 90-70 Instruction Set 

Sunday 
Monday 
Tuesday 

Wednesday 
Thursday 

Friday 
Saturday 
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To Change/Read Date and Time Using Numeric Format: 

In numeric format, year, month, day of month, hours, minutes, seconds and day of week 
each occupy one unsigned integer. To read and/or change the date and time using 
numeric format, enter SVCREQ function #7 with this parameter block: 

High Byte Low Byte 

Example output parameter block: 
Read Date and Time in Numeric Format 

(Weds, June 15, 1988 at 12:15:30) 

/ 1 = change or 0 = read address 

0 1 address + 1 

year 

month 

day of month 

hours 

address + 2 

address + 3 

address + 4 

address + 5 

minutes 1 address + 6 

seconds 

day of week 

address + 7 

address + 8 

I 12 I 
15 

30 

04 

To Change/Read Date and Time Using BCD Format: 

In BCD format, each of the time and date items occupies a single byte. This format 
requires six words. The last byte of the sixth word’is not used. When setting the date 
and time, this byte is ignored; when reading date and time, the function returns a null 
character (00). 

Example output parameter block: 
Read Date and Time in BCD Format 
(Mon, July 3, 1988 at 2:45:30 p.m.) 

4-204 Series 90-70 Programmable Confroller Reference Manual - May 1995 

High Byte 

1 1 = change or 

Low Byte 

0 = read address 0 

1 

I 07 I 88 I 

(null) 
I  

/ day of week address + 5 
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To Change/Read Date and Time Using Unpacked BCD Format: 

In Unpacked BCD format, each digit of the time and date items occupies the low order 
four bits of a byte. The upper four bits of each byte are always zero. This format 
requires nine words. 

Example output parameter block: 
Read Date and Time in Unpacked BCD Format 

(Thurs, Dec. 28, 1989 at 9:34:57) High Byte Low Byte 

1 = change or 0 = read address 

2 address + 1 

year address + 2 08h 

Olh 

02h 

OOh 

03h 

05h 

2h 

09h 

02h 

08h 

09h 

04h 

07l-l 

I month address + 3 

day of month 1 address + 4 

hours address + 5 

minutes address + 6 

seconds 1 address + 7 

day of week 1 address + 8 OOh 05h I 

To Change/Read Date and Time Using Packed ASCII with Embedded Colons 
Format: 

In Packed ASCII format, each digit of the time and date items is an ASCII formatted byte. 
In addition, spaces and colons are embedded into the data to permit it to be transferred 
unchanged to a printing or display device. This format requires 12 words. 

Example output parameter block: 
Read Date and Time in Packed ASCII Format 

(Tues, Oct. 2,1989 at 23:13:00) High Byte 

/ 1 = change or 

Low Byte 

0 = read address 

3 address + 1 

year 

month 

year 

(space) 

address + 2 

address + 3 

1 (space) month address + 4 

1 day of mo. 1 day of mo. address l 5 

I hours 1 (space) address + 6 32h 

3Ah 

20h 

33h 1 h ours 1 address + 7 

33h 

30h 

31h 

3Ah 

I 20h I 30h I 
j 33h 30h 

I 
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SVCREQ #8: Reset Watchdog Timer 
Use SVCREQ function #8 to reset the watchdog timer during the sweep. When the 
watchdog timer expires, the PLC shuts down without warning. This function allows the 
timer to keep going during a time-consuming task (for example, while waiting for a 
response from a communications line). 

Be sure that restarting the watchdog timer does not adversely affect 
the controlled process. 

This function has no associated parameter block; however, the programming software 
requires that an entry be made for PARM. Enter any appropriate reference here; it will 
not be used. 

Example: 

In the following example, when enabling output %Q00127 or input %I01476 or internal 
coil $&MO0010 is set, the watchdog timer is reset. 

2400127 
-I I---+ 

%I01476 
-I I- ;g;; - 

%MOOOlO 
-[ I-+ %AIOOOl- 

4-206 Series 90-70 Programmable Confroller Reference Manual - May 1995 GFK0265G 



cl 4 

GFK4265G 

SVCREQ #9: Read Sweep Time from Beginning of Sweep 
Use SVCREQ function #9 to read the time in milliseconds since the start of the sweep. 
The data format is in unsigned 16-bit integer. 

The parameter block is an output parameter block only; it has a length of one word. 

1 time since start of sweep / address 

Example: 

In the following example, the elapsed time from the start of the sweep is always read 
into location %POOZOO. If it is greater than the value in %POO201, internal coil %MOOZOO 
is turned on. 

r 

CONST - 
00009 

%POOZOa- 

Note 
This SVCREQ has a different meaning with Microcycle mode. It reflects 
the time from the beginning of the sweep in which the program was 
scheduled to begin execution. 
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SVCREQ#iO: ReadFolder Name 
Use SVCREQ function #lO to read the name of the currently-executing folder. 

The output parameter block has a length of four words. It returns eight ASCII 
characters; the last is a null character (OOh). If the program name has fewer than seven 
characters, null characters are appended to the end. 

Low Byte High Byte 

character 1 character 2 address 

character 3 character 4 address + 1 

character 5 character 6 address + 2 

character 7 00 address + 3 

Example: 

In the following example, when enabling input %I00301 transitions off, register location 
%RO0099 is loaded with the value 10, which is the function code for the Read Folder 
Name function. The Program Block READ-ID is then called to actually retrieve the 
folder name. The parameter block is located at address %ROOlOO. READ-ID is also used 
in the next example. 

%I00301 
-,L,-isi / READ-ID / 

CONST - IN Q -%R00099 
00010 

I I 

LEN 
00001 

rogram Block READ-ID 

svc - 
REQ- 

%R00099- FNC 

%ROOlOO- PARM 
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SVCREQ#ll: Read PLCID 
Use SVCREQ function #11 to read the name of the Series 90 PLC executing the 
program. 

The output parameter block has a length of four words. It returns eight ASCII 
characters; the last is a null character @Oh). If the PLC ID has fewer than seven 
characters, null characters are appended to the end. 

Low Byte High Byte 

character 1 character 2 

character 3 character 4 

character 5 character 6 

character 7 00 

address 

address + 1 

address + 2 

address + 3 

Example: 

In the following example, when enabling input %I00302 transitions off, register location 
7cR00099 is loaded with the value 11, which is the function code for the Read PLC ID 
function. The program block READ-ID is then called to actually retrieve the ID. The 
parameter block is located at address %ROOlOO. Except for the enabling contact and 
function number, this is the same code used in the previous example. 

%I00303 
-jJI- M;;WT / READ-ID I- 

CONST - IN Q -%R00099 
00011 LEN 

00001 

rogram Block READ-ID 

svc - 
REQ- 

%R00099- FNC 

%ROOlOO- PARM 
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SVCREQ#12: Read PLC Run State 
Use SVCREQ function #12 to read the current RUN state of the PLC CPU. 

The parameter block is an output parameter block only; it has a length of one word. 

Example: 

In the following example, the PLC run state is always read into location %LOlOOZ. If the 
state is Run/Disabled, the CALL function calls program block DISPLAY. 

svc 
REQ- %TT - 

CONST - FNC CONST- 11 Q 
00012 00001 

/ DISPLAY /- 

XLOlOOZ- PARM %LO1002- I2 
-- 
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SVCREQ #13: Shut Down (Stop) PLC 
Use SVCREQ function #13,to stop the PLC at the end of the current sweep. All outputs 
will go to their designated default states at the beginning of the next PLC sweep. An 
informational fault is placed in the PLC fault table, noting that a “SHUT DOWN PLC” 
function block was executed. 

This function has no parameter block; however, Logicmaster 90-70 software requires an 
entry be made for PARM. 

Example: 

In the following example, when enabling input %I00001 is set and a lost rack fault 
occurs, SVCREQ function #13 executes. Since no parameter block is needed, the PARM 
input is not used; however, the programming software requires that an entry be made 
for PARM. 

This example uses a JUMP to the end of the program to force a shutdown if the 
Shutdown PLC function executes successfully. This JUMP and LABEL are needed 
because the transition to STOP mode does not occur until the end of the sweep in 
which the function executes. 

%I00001 LOS RCK 
-I I- ITI svc >> END PRG 

REQ- 

CONST - FNC 
00013 

%ROOlOO - FARM 

END PRG 

[END OF PROGRAM) 
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SVCREQ #14: Clear Fault Tables 
Use SVCREQ function #14 to clear either the PLC or I/O fault table. The SVCREQ 
output is set ON, unless some number other than 0 or 1 is entered as the requested 
operation (see below). 

The parameter block is an input parameter block only; it has a length of one word. 

0 = Clear PLC fault table. 

1 = Clear I/O fault table. 

address 

Example: 

In the following example, when input %I00346 is on and input %I00349 transitions on, 
the PLC fault table is cleared. When input %I00347 is on and input %I00349 transitions 
on, the I/O fault table is cleared. When input 70100348 is on and input %I00349 
transitions on, both are cleared. 

The parameter block for the PLC fault table is located at %POO500; for the I/O fault table, 
the parameter block is located at %POO550. Both parameter blocks are set up elsewhere 
in the program. 

% 

;I00349 
-/?I--- “;;J- MOVE - 

INT- 

WE;,- IN Q - %POO500 CONST - IN Q -%POO550 
LEN +00001 LEN 

00001 00001 

2 

I -I 

:I00349 %I00346 
-IT]-+--/ I-+ svc 

REQ- 
%I00348 
--I I-+ ;;W; - FNC 

%POO500- PARM 
%I00347 
-I I-; - 

I-I 

l%IOO348/ 
+-I I-+ 

%POO550- 

svc 
REQ- 

FNC 

PAR&l 
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SVCREQ #15: Read Last-Logged Fault Table Entry 
Use SVCREQ function #15 to read the last entry logged in either the PLC or J/O fault 
table. The SVCREQ output is set ON, unless some number other than 0, 1,80, or 81 
(hexadecimal base) is entered as the requested operation (see below) or the fault table is 
empty. (For more information on fault table entries, refer to chapter 3, “Fault 
Explanation and Correction.“) 

The parameter block has a length of 22 words. The input parameter block has this 
format: 

0 = Read PLC fault table. 

1 = Read I/O fault table. 

80h = Read extended PLC fault table. 

81h = Read extended l/O fault table. 

The format for the output parameter block depends on whether the function reads data 
from the PLC fault table, the I/O fault table, the extended PLC fault table (see next page), 
or the extended VO fauIt table (see next page). 

PLC Fault Table Output Format 
High Bvte Low Byte 

r i 

- , 
0 

1 long/short 

spare 
PLC fz,.:lt address 

fault goup and action 

error code 

faclt specific data 

time stamp 

address 
address + 1 
address + 2 
address + 3 

address + 4 
address + 5 

address i- 6 
address -k 7 
address + 8 
address + 9 
address + 10 
address + 11 
address + 12 
address + 13 
address + 14 
address + 15 
address + 16 
address + 17 
address + 18 

address + 19 
address + 20 
address + 21 

Chpfer 4 Series 90-70 lnsfr7lcfiotr Set 

I/O Fault Table Output Format 
High Byte Low Byte 

1 

long/short 
reference 

I/O fault address 

fault group and action 
fault type fault category 

fault description 

fault specific data 

time stamp 

4-213 



q 4 

In the least significant byte of word address + 1, the Long/Short indicator defines the 
quantity of fault specific data present’in the fault entry. 

As mentioned on the previous page, the format for the output parameter block depends 
on whether the function reads data from the PLC fault table, the 1/O fault table, the 
extended PLC fault table, or the extended I/O fault table. The extended versions are 
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shown below. 

Extended PLC Fault Table Output 
Format 

High Byte Low Byte 
80h 

j long/short 
spare 
PLC fault address 

fault group and action 

error code 

fault specific data 

time stamp 

reserved 

address 
address + 1 
address -I- 2 
address -I- 3 

address + 4 
address + 5 

address + 6 
address + 7 
address +- 8 
address + 9 
address + 10 
address + 11 
address + 12 
address + 13 
address + 14 
address + 15 
address + 16 
address + 17 
address + 18 

address + 19 
address -I- 20 
address + 21 

address + 22 
address + 23 

Extended VO Fault Table Output 
Format 

High Byte Low Byte 
81h 

long/short 
reference 

I/O fault address 

fault group and action 
fault type fault category 

fault description 

fault specific data 

time stamp 

reserved 

Since the extended fault format is 2 words (4 bytes) longer than the standard format, the 
amount of reference memory needed to read the last fault has increased. The following 
table shows the number of bytes needed to read the last fault entry in each of the fault 
formats. 

-_ 
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Example 1: 

In the following example, when input %I00251 is on and input %I00250 transitions on, 
the last entry in the PLC fault table is read into the parameter block. When input 
%I00251 is off and input %I00250 transitions on, the last entry in the J/O fault table is 
read into the parameter block. The parameter block is located in global memory at 
location % POO600. 

;I00250 %I00251 
-ITI -+-I I-- MOVE + 

UINT 

CONST - IN Q -%POO600 
00000 LEN 

00001 

svc - 
REQ- 

%I00251 
+-l/I- MOVE + CONST - FNC 

UINT 00015 

CONST - IN Q -%POO600 %POO600- PAW 
00001 LEN 

00001 

Example 2: 

In the next example, the PLC is shut down when any fault occurs on an I/O module 
except when the fault occurs on boards in rack 0, slot 9 and in rack 1, slot 9. If faults 
occur on these two modules, the system remains running. The parameter for “table 
type” is set up on the first sweep. The contact IO-PRES, when set, indicates that the I/O 
fauit table contains an entry. The PLC CPU sets the up transition contact in the sweep 
after the fault logic places a fault in the table. If faults are placed in the table in two 
consecutive sweeps, the up transition contact is set for two consecutive sweeps. 

The example uses a parameter block located at global memory %POO600. After the 
SVCREQ function executes, the fourth, fifth, and sixth words of the parameter block 
contain the address of the l/O module that faulted: 

High Byte Low Byte 

I 1 1 %I’00600 

bus address I/O bus no. 

point address 

%I’00604 

% PO0605 

fault data 
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In the program, the EQ-UINT blocks compare the rack/slot address in the table to 
hexadecimal constants. The internal coil %M00007 is turned on when the rack/slot 
where the fault occurred meets the criteria specified above. If %M00007 is on, its 
normally closed contact is off, preventing the shutdown. Conversely, if ‘+&MO0007 is off 
because the fault occurred on a different module, the normally closed contact is on and 
the shutdown occurs. 

_--. 

FST SCN 
--/-I- MOVE '- 

UINT 

(2;;;; - IEENQ -%POO600 

00001 

.O PRES - 
-TT+-- svc 

REV 

CONST - FNC 
00015 

+ EQ - 

I 
'JIt?T 

ZM00007 
%POO603- II _ 0 + ( I- 

,POO600- PARM 
-I 

CONST - I2 
0109 - 

! - %T - 
%POO603- 11 Q + 

0 PRES %M00007 
-TT I 

CONST - FNC 
00013 

- PARM 
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SVCREWl6: Read ElapsedTime Clock 
Use SVCREQ function #16 to read the value of the system’s elapsed time clock. This 
clock tracks elapsed time in seconds since the PLC powered on. The timer will roll over 
approximately once every 100 years. 

The parameter block is an output parameter block only; it has a length of three words. 

seconds from power on (low order) 

seconds from power on (high order) 

The first two words are the elapsed time in seconds. The last word is the number of 100 
microsecond ticks in the current second. 

Example: 

In the following example, when internal coil %M00233 transitions on, the value of the 
elapsed time clock is read and coil %M00234 is set. When it transitions off, the value is 
read again. After the off transition, the difference between the values is calculated and 
the result is stored in register memory at location %R00250. 

The parameter block for the first read is at %POO127; for the second read, at %POO131. 
The calculation ignores the number of hundred microsecond ticks and the fact that the 
DINT type is actually a signed value. The calculation is correct until the time since 
power on reaches approximately 50 years. 

moo233 XM00234 
--jTI- svc (Sk 

REQ- 

CONST - FNC 
00016 

%POO127- PARM 

%M00233 
-VI- svc 

REQ- 

CONST - FNC 
00016 

XM00234 
I I- 

%POO131- 

%POO131- PARM %POO127- 

SUB 
DINT 

11 Q -%R00249 

I2 

XM00234 
CR)- 
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SVCREQ #17: Mask/Unmask I/O Interrupt _-- 

Use SVCREQ function #17 to mask or unmask an interrupt from an input board. When 
an interrupt is masked, the PLC CPU wilI not execute the corresponding interrupt block 
when the input transitions and causes an interrupt. 

The parameter block is an input parameter block only; it has a length of three words. 

“Memory type” is a decimal number that resides in the low byte of word address + 1. It 
corresponds to the memory type of the input: 

70 = %I memory in bit mode 
10 = %A1 memory 

Successful execution will occur unless: 

l Some number other than 0 or 1 is entered as the requested operation. 
l The memory type of the input to be masked or unmasked is not %I or %A1 memory. 
l The VO board is not an appropriate Series 90 input module. 
l The reference address specified does not correspond to a valid interrupt trigger 

reference. 
l The specified channel does not have its interrupt enabled in the configuration. 

Example 1: 

_.-. 

In the following example, when %I00346 transitions on, interrupts from input %I00033 
are masked. The parameter block at %I’00347 is set up on the first sweep. 

FST SCN 
-l-l- MOVE MOVE - 

UINT UINT 

CONST - IN Q -%POO348 CONST - IN Q -%POO349 
00070 LEN 00033 LEN 

00001 00001 

%I00346 
--ItI-- 

CONST - 
00001 

MOVE svc - 
UINT REQ- 

IN Q -2POO347 CONST - 
LEN 00017 

00001 
%POO347- 

FNC 

PARM 
-I 
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Example 2: 

In the following example, when %LOOOOl transitions on, alarm interrupts from input 
%A10006 are masked. The parameter block at %LOOlOO is set up on the first sweep. 

GFK0265G Cha;Ger 4 Series 90-70 Instruction Set 

I 
EST SCN 
-)-I- MOVE 

UINT 

CONST - IN Q -%LOOlOl ;;"d;; - 
00010 LEN 

0000 1 

I’ 

-XL00100 CONST - 
00017 

FNC 

XL00 loo- PAR?l 

410VE 
UINT 

IN Q 
LEN 

0000 1 

svc 
REQ- 

-%LOO 
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SVCREQ #18: Read I/O Override Status 
Use SVCREQ function #18 in order to read the current status of ‘%I and %Q overrides in 
the CPU. 

The parameter block is an output parameter block only; it has a length of one word. 

1 0 = ~No overrides are set. 

1 1 = Overrides are set. 

/ address 

Example: 

In the following example, the status of I/O overrides is always read into location 
%LO1003. If any overrides are present, program block DISP-OR is called. 

CONST - 
00018 

svc 
REQ- 

FNC 

%LO1003- PARM 

%?T - 

;;;;;-I1 Q 

%LO1003- I2 

DISP-OR 

Note 
SVCREQ #18 does not detect overrides in %G or %M memory types. 
Use %SOOll (OVR-PRE) to detect overrides in %I, %Q, %G, and/or %M 
memory types.. 
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SVCREQ #19: Set Run Enable/Disable 
Use SVCREQ function #19 to permit the ladder program to control the RUN mode of 
the CPU. 

The parameter passed indicates which function to perform. The OK output is turned 
ON if the function executes successfully. It is set OFF if the requested operation is not 
SET RUN DISABLE mode(1)or SET RUN ENABLE made(2). 

The parameter block is an input parameter block only with this format: 

Address 1= SET RUN DISABLE mode. 
2 = SET RUN ENABLE mode. 

Example: 

In the following example, when input %I00157 transitions to on, the RUN DISABLE 
mode is set. When the SVCREQ function successfully executes, coil %Q00157 is turned 
on. When 70Q00157 is on and register %R00099 is greater than zero, the mode is 
changed to RUN ENABLE mode. When the SVCREQ successfully executes, coil 
%QO0157 is turned off. 

%I00157 
-ITI--- M;;iT 

EC - YENQ 
00001 

XQOOl57 
-I I- 

%R00099- 

CONST - 
00000 

UET 
11 Q 

12 

XQOOl57 
(S)- 

-%ROOlOO 

%ROOlOO- PARM 
I I 

MOVE svc 
UINT REQ- 

CONST - IN Q -%ROOlOO CONST - FNC 
00002 LEN 00019 

00001 
ZROOlOO- PARM 

SQOOl58 
CR)- 
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SVCREQ #20: Read Fault Tables 
Use SVCREQ function #20 to retrieve the entire PLC or I/O fault table and return it to 
the ladder program in designated registers. The first input parameter designates which 
table is to be read. A second input parameter (always zero for the standard Read Fault 
Tables) is used by the extended format to read a designated fault entry or to read a range 
of fault entries. The fault table data is placed in the parameter block following the input 
parameters. 

The OK output is turned on if the function executes successfully. It is off if the requested 
operation is not Read PLC Fault Table (OOh), Read I/O Fault Table (Olh), Read Extended 
PLC Fault Table (SOh), or Read Extended I/O Fault Table (Slh), or if there is not enough of 
the specified memory reference to hold the fault data. If the specified fault table is 
empty, the function sets the OK output on but returns only the fault table header 
information. 

Input and Output Parameter Format for the Non-Extended Formats 

The parameter block is an input and output parameter block. For Read PLC Fault 
Table (OOh) and Read I/O Fault Table (Olh), the input parameter block has the following 
format: 

The output parameter block has this format: 

Address 0 = PLC fault table 
1 = I/O fault table 

Address + 1 

Address + 2 
thru 
Address + 14 

Address + 15 
Address + 16 
Address + 17 

Address + 18 

Address + 19 

Address + 20 

Address + 21 

Always zero (0) 

Unused 

Time since last clear 

Number of faults since last clear 

Number of faults in queue 

Number of faults read 

Start of fault data 

For the non-extended formats, each fault table entry is 21 words long (42 bytes). There 
are a maximum of 16 PLC fault table entries and 32 I/O fault table entries. If the fault 
table read is empty, no data is returned. 

Note 
SVCREQ #20 will not work unless there are 693 registers available. 

-. 
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Input and Output Parameter Format for the Extended Formats 

The parameter block is an input and output parameter block. For Read Extended 
PLC Fault Table (80h) and Read Extended I/O Fault Table (81h), the input parameter 
block has the following format: 

80h = Read extended PLC fault table. 
81h = Read extended I/O fault table. 

The output parameter block has this format: 

Address 

Address + 

Address + 1 

21 

Address 

Address + 2 

+ 

thru 

22 

Address 

Address + 14 

+ 

Address + 15 

23 

Address + 16 

Address + 

Address + 17 

24 

Address + 18 

Address + 

Address + 19 

25 

Address 

Address + 20 

+ 26 

Address + 27 

Address + 28 

Address + 29 

1 

80h = Extended PLC fault table 
81h = Extended I/O fault table 

Starting index of faults to be read. 

Unused 

Time since last clear 

Number of faults since last clear 

Number of faults in queue 

Number of faults read 

PLC name 

1 Address + 30 1 

1 Address + 31 ) 

Address + 34 

Address + 37 Start of fault data 

For Read Extended PLC Fault Table (80h) and Read Extended VO Fault Table (81h), each 
extended fault table entry is 23 words long (46 bytes). There are a maximum of 40 PLC 
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.-, 
fault table entries and 40 I/O fault table entries. The default values are 16 PLC fault table 
entries and 32 I/O fault table entries. If the fault table read is empty, no data is returned. 

Note 
For the non-extended format, SVCREQ #20 will not work unless there 
are 693 consecutive registers available (beginning with the starting 
point). For the extended format, SVCREQ #20 will not work unless 
there are 958 consecutive registers available (beginning with the starting 
point). 

The total size of the fault table for the extended fault format is 
Header Size + ((# fault entries) * (size of fault entry)) 

The following table shows the return format of both a PLC fault table entry and an I/O 
fault table entry in non-extended format. 

AddW5S PLC Fault Table 

Address + 21 Long/Short 
Address + 22 Spare 
Address + 23 PLC fault address 
Address + 24 PLC fault address 
Address + 25 Fault group and action 
Address + 26 Error code 
Address + 27 Fault extra data 
Address + 28 Fault extra data 
Address + 29 Fault extra data 
Address + 30 Fault extra data 
Address + 31 Fault extra data 
Address + 32 Fault extra data 
Address + 33 Fault extra data 
Address + 34 Fault extra data 
Address + 35 Fault extra data 
Address + 36 Fault extra data 
Address + 37 Fault extra data 
Address + 38 Fault extra data 
Address + 39 Time stamp 
Address + 40 Time stamp 
Address + 41 Time stamp 

I/O Fault Table 

Long/Short 
Reference Address 
l/O fault address 
I/O fault address 
I/O fault address 
Fault group and action 
Fault category and type 
Fault description 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Fault specific data 
Time stamp 
Time stamp 
Time stamp 

The Long/Short indicator in the first byte of Address + 21 defines the quantity of fault 
data present in the fault entry. In the PLC fault table, a long/short value of 00 represents 
8 bytes of fault extra data present in the fault entry, and 01 represents 2A bytes of fault 
extra data. In the I/O fault table, 02 represents 5 bytes of fault specific data, and 03 
represents 21 bytes. 

For an explanation of each field, refer to Appendix B, “Interpreting Fault Tables Using 
Logicmaster 90-70 Software.” 

-. 
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Example (Non-Extended Format): 

In the example below, when input %M00033 transitions on, the PLC fault table is read. 
When OJoM00034 transitions on, the I/O fault table is read. The parameter block is located 
at %R00500. When the SVCREQ function successfully executes, coil %M00035 is turned 
on. 

%M00033 ZM00035 
--.~Tl--- MOVE + svc (S)- 

UINT REQ- 

CONST - IN Q -%ROOSOO CONST - FNC 
00000 LEN 00020 

0000 1 
XROOSOO- PARM 

%M00034 
---I~+--- 

I + 

CONST - IN Q -%R00500 
00001 

I I 

LEN 
00001 

Example Extended Format): 

In the example below, when input %M00033 transitions on, the Extended PLC fault table 
is read. The parameter block is located at %R00500. %ROOSOO contains the fault table 
type (PLC Extended); %R00501 contains the starting fault to read, and %R005002 
contains the number of faults to read starting with the fault number in %ROO501. When 
the SVCREQ function successfully executes, coil %M00034 is turned on. 

%M00033 
--+~I---- 

CONST - 
00080 

MOVE MOVE MOVE 
WORD-- WORD- 

(+)- 
WORD- 

IN Q -%ROOSOO CONST - IN Q -%ROOSOl CONST - 
LEN 00001 LEN 00010 

00001 00001 

IN Q -XR00502 
LEN 

00001 

%M00033 - 
-l~l- 

XM00034 
svc 
RE-C 

(Sb 

CONST - FNC 
00020 

%ROOSOO- PARM 
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SVCREQ #21: User-Defined Fault Logging 
Use SVCREQ function #21 to define a fault that can be displayed in the PLC fault table. 
The fault contains binary information or an ASCII message. The user-defined fault codes 
start at 0 hex. 

The error code information for the fault must be within the range 0 to 2047 in order for 
an “Application Msg:” to be displayed. If the error code is in the range 81 to 112 decimal 
the PLC CPU sets a fault bit of the same number in %SA system memory. This allows up 
to 32 bits to be individually set. 

Error Code Status Bit 

Error 0 - 80 No bit set. 
Error 81 - 112 Sets %SA. 
Error 113 - 2047 No bit set. 
Error 2048 - 32,767 Reserved. 

When EN is active, the fault data array referenced by IN is logged as a fault to the PLC 
fault table. If EN is not enabled, the ok bit is cleared. If the error code is out of range, 
the ok bit is cleared and the fault will not be logged as requested. 

The parameter block is an input parameter block only with this format: 

Address + 10 Text 20 Text 19 
Address + 11 Text 22 Text 21 
Address + 12 Text 24 Text 23 

The input parameter data allows you to select an error code in the range 0 to 2047 and 
text information that will be placed in the fault extra data portion of a long PLC fault. 
The PLC fault address, fault group, and fault action are filled in by the function block. 

The fault text bytes 1 - 24 can be used to pass binary or ASCII data with the fault. If the 
first byte of the fault text data is non-zero, the data will be an ASCII message string. This 
message will then be displayed in the fault description area of the fault table. If the 
message is less than 24 characters, the ASCII string must be NULL byte-terminated. The 
programmer will display “Application Msg:” and the ASCII data will be displayed as a 
message immediately following “Application Msg:“. If the error code is between 1 and 
2047 the error code number will be displayed immediately after “Msg” in the 
“Application Msg:” string. If the error code is greater than 2047, it will be converted to 
error code 0. 
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If the first byte of text is zero, then only “Application Msg:” will display in the fault 
description. The next l-23 bytes will be considered binary data for user data logging 
This data can be displayed by using the CTRL-F display of fault data in the Logicmaster 
90-70 programmer PLC fault display. 

For more information, refer to chapter 5, “PLC Control and Status,” in the Programming 
Sojfware Llser’s Matiual, GFK-0263. 

Example: 

In the following example, the value passed to IN1 is the fault error code. The value 
passed in, 16x0057, represents an error code of 87 and will appear as part of the fault 
message. The values of the next inputs give the ASCII codes for the text of the error 
message. For IN2, the input is 2D45. The low byte, 45, decodes to the letter E and the 
high byte, 2D, decodes to _. Continuing in this manner, the string continues with s T 
o P o and N. The final character, 00, is the null character which terminates the string. 
Thus, the decoding yields the string message E-STOP ON. 

>ST EXE 
-l-l- BLKMV 

%QOOOOl 
( b- 

WORD 

CONST - IN1 Q -%POOOOl 
0057 

CONST - IN2 
2D45 

CONST - IN3 
5453 

CONST - IN4 
504F 

CONST - IN5 
4F20 

CONST - IN6 
004E 

CONST - IN7 

CONST - FNC 
00021 

iPOOOOl- PARM 
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SVCREQ #22: Mask/Unmask Timed Interrupts 
Use SVCREQ function #22 to mask or unmask timed interrupts and to read the current 
mask. When the interrupts are masked, the PLC CPU will not execute any interrupt 
block that is associated with a timed interrupt. Timed interrupts are masked/unmasked 
as a group. They cannot be individually masked or unmasked. 

Successful execution will occur unless some number other than 0 or 1 is entered as the 
requested operation or mask value. 

The parameter block is an input and output parameter block. 

To determine the current mask, use this format: 

0 = Read interrupt mask. address 

The PLC returns this format: 

1 O=Readi?terruptmask. ]:d~+l 

0 = Timed interrupts are unmasked. 
1 = Timed interrupts are masked. 

To change the current mask, use this format: 

p = Maskhmask interrupts. address 

i-0 = Unmask timed interrupts. 
1 1 = Mask timed interrupts. 

address + 1 

Example: 

In the following example, when input %I00055 transitions on, timed interrupts are 
masked. 

I I 

MOVE 

I I 

svc 
UINT REQ- 

CONST - 
00001 

CONST 
0000 1 

CONST - FNC 
00022 

XROlOOZ- PARM 
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SVCREQ #23: Read Master Checksum 
SVCREQ function #23 returns master checksums for the set of user program(s) and the 
configuration. It also returns the checksum for the block from which the service request 
is made. 

When a RUN MODE STORE is active, the program checksums may not be valid until the 
store is complete. To determine when checksums are valid, three flags (one each for 
Program Block Checksum, Master Program Checksum, and Master Configuration 
Checksum) are provided at the beginning of the output parameter block. 

There is no input parameter block for this service request. The output parameter block 
layout is as follows; it requires 15 words of memory. 

Output Parameter Block 

Program Checksum Valid (0 = not valid, 1 = valid) 

Master Program Checksum Valid (0 = not valid, 1 = valid) 

Master Configuration Checksum Valid (0 = not valid, 1 = valid) 

Number of LD/SFC Blocks (including -MAIN) 

Size of User Program in bytes 
(Dk’ORD data type) 

t 
Program Set Additive Checksum 

Program CRC Checksum 
(DWORD data type) 

Size of Configuration Data in Bytes 

[ Configuration Additive Checksum 

Configuration CRC Checksum 
(DWORD data type) 

Always zero 
(high byte) I 

Currently Executing Block’s 
Additive Checksum 

/ Currently Executing Block’s CRC Checksum I address + 14 
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Word Address 

address 

address + 1 

address -I- 2 

address + 3 

address + 4 

address i 6 

address + 7 

address + 9 

address + 10 

address + 11 

address I- 13 
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Example: 
.-. 

In the following example, when the timer using registers %I’00013 through %POOO15 
expires, the checksum read is performed. The checksum data returns in registers 
%I’00016 through %POOO30. The master program checksum in registers %I’00022 and 
%I’00023 (the program checksum is a DWORD data type and occupies two adjacent 
registers) is compared with the last saved master program checksum. If these are 
different, coil %M00055 is latched on. The current master program checksum is then 
saved in registers % PO0031 and % POO032. 

<< RUNG 5 >' 

IM00054 
( )- 

CONST 
00060 

<< RUNG 6 >> 

'MOO054 
-I I svc 

REQ- 

CONST - FNC 
00023 

PARM 
%POOO16- 

NE 
DIRT 

%POOOZZ- I1 Q 

%P00031- 12 

%M00055 
(SW- 

<< RUNG 7 >> 

MO0054 
-I I MOVE 

DWOm 

%POOO22- IN Q -%POOO31 
LEN 

00001 
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SVCREQ #25: Disable/Enable EXE Block and 
Standalone C Program Checksums 
Use SVCREQ function #25 to enable or disable the inclusion of EXE blocks and 
standalone C programs (i.e., C applications) in the background checksum calculation. 
The default is to include the checksums. 

This service request uses only an input parameter block. 

0 = Disable C applications inclusion in checksum calculation. address 
1 = Enable C applications inclusion in checksum calculation. 

The parameter block is unchanged after execution of the service request. 

Example: 

In the following example, when the coil TEST transitions from OFF to ON, SVCREQ #25 
executes to disable the inclusion of C applications in the background checksum 
calculation. When coil TEST transitions from ON to OFF, the SVCREQ executes to again 
include C applications in the background checksum calculation. 

TEST 
-l~k---- MOVE + WC - 

UINT REQ- 

CONST - IN Q -%ROO 150 CONST - FNC 
00000 LEN 00025 

00001 
%R00150- PARM 

TEST 
-lLl- MOVE + 

UINT 

CONST - IN Q -%R00150 
0000 1 LEN 

0000 1 
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4-232 

SVCREQ #26: Role Switch 
- 

Note 

SVCREQ #26 is intended for use with Hot Standby CPU Redundancy which is only 
available on Model 780 CPUs (IC697CPU780). For more information about Hot Standby 
CPU Redundancy, refer to the Series 90 W -70 Hot Standby CPU Redundancy User’s Guide 
(GFK-0827). 

Use SVCREQ function #26 to cause the CPUs to switch roles on the next sweep (active 
to backup and backup to active) if the CPUs are synchronized and the timing 
requirements of the role switch request are met. A manual role switch cannot occur 
within 10 seconds of a previous manual role switch. Role switches due to failures or 
resynchronization are always allowed (the 10 second limitation does not apply). 

Note 

Power flow from SVCREQ #26 indicates that a role switch will be 
attempted on the next sweep. It does not indicate that a role switch has 
occurred or that a role switch will occur on the next sweep. 

This function has no associated parameter block; however, the programming software 
requires that an entry be made for PARM. Enter any appropriate reference here; it will 
not be used. 

Example: 
,.--. 

In the following example, a switch on a control console is wired to %IOOOOl, the input to 
the SVCREQ #26 function block. When closed, the switch will activate the SVCREQ 
#26, causing a role switch between CPUs. 

%100001 
-I?/- svc 

XMOOOOl 
( b 

REQ- 

/I 
CONST - FNC 
00026 

I / XROOOOl- PAW 

/ - 

The lo-second limitation allows this SVCREQ to be in both CPUs so that only a single 
switch occurs if the input is seen by both CPUs. 
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SVCREQ #27 and #28: Write to/Read from Reverse Transfer Area 

Note 
SVCREQ #27 and #28 are intended for use with Hot Standby CPU Redundancy which 
is only available on Model 780 CPUs (IC697CPU780). For more information about Hot 
Standby CPU Redundancy, refer to the Series 90 w  -70 Hot Standby CPU Redundancy User’s 
Guide (GFK-0827). 

SVCREQ functions #27 and #28 enable you to transfer 8 bytes (4 registers) of data from 
a backup CPU to the active CPU. SVCREQ #27 is used to initiate this transfer of data by 
copying the eight bytes of data from the reference specified by PARM to a temporary 
buffer located on the active CPU. SVCREQ #28 (Read from Reverse Transfer Area) is 
then executed to copy the eight bytes of data from the temporary buffer on the active 
CPU to the reference specified by PARM. 

Note 
There is a one-sweep delay between sending the data to the active CPU 
and reading the data on the active CPU. 

The data copied from the buffer is not valid: 

r@- 

n During the first scan after either CPU has transitioned to RUN mode. 
w  While the backup CPU is in STOP mode. 
m If the remote CPU does not issue a service request to the sending CPU 

Example: 

In the following example, two rungs are placed in the program logic of both CPUs. The 
backup CPU will send %I’0001 through %I’0004 to the active CPU. The active CPU will 
read the data into %I’0005 through %POOOB. %I’0001 through %I’0004 on the active CPU 
and %POOO5 through %I’0008 on the backup CPU will not change. %TOOOZ will be set 
whenever the operation is successfui and the data can be used. 

The data should not be used if REM-RDY is off or if REM-RDY is transitioning to on. 
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IEM RDY - %TOOOOl 

--ITI ( I- 

IEM ACT 
-/-I- svc 

REQ- 

CONST - FNC 
00027 

IPOOOOI- PARM 

XMOOOOl 
( b 

:TOOOOl 
-l/I 

REM RDY LOC ACT 
1-1 1-1 

XT00002 
- svc 

REQ- 
( b 

CONST - FNC 
00028 

%POOOO5- PAP&l 
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SVCREQ #32: Suspend/Resume I/O Interrupt 
Use SVCREQ function #32 to suspend a set of I/O interrupts and cause occurrences of _ 
these interrupts to be enqueued until these interrupts are resumed. The set of I/O 
interrupts are those that can be generated from the 90-70 High Speed Counter. The 
number of I/O interrupts that can be enqueued depends on the I/O module’s 
capabilities. The PLC CPU informs the I/O module that its interrupts are to be 
suspended or resumed. The I/O module’s default is resumed. The suspend applies to all 
I/O interrupts associated with the I/O module. Interrupts should be suspended and 
resumed within a single sweep. 

This service request uses only an input parameter block. It’s length is three words. 

0 = resume interrupt. 
1 = suspend interrupt. 

memory type 

reference (offset) 

address 

address + 1 

address + 2 

Successful execution will occur unless: 

l Some number other than 0 or 1 is passed in as the first parameter. 
l The memory type parameter is not 70 (%I memory). 
l The I/O module associated with the specified address is not an appro riate module 

for this operation. (The module must be a 90-70 High Speed Counter. P 
l The reference address specified is not the first %I reference for the High Speed 

Counter. 
l Communication between the PLC CPU and this I/O module has failed. (The board 

is not present, or it has experienced a fatal fault.) 

Example: 

In the following example, interrupts from the high speed counter module whose 
starting point reference address is %I00065 will be suspended while the CPU solves the 
logic of the second rung. Without the Suspend, an interrupt from the HSC could occur 
during execution of the third rung, and %T00006 could be set while %ROOOOOl has a 
value other than 3400. (%A100001 is the first nondiscrete input reference for the High 
Speed Counter.) 
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Note 
I/O interrupts, unless suspended or masked, can interrupt the execution 
of a function block. The most often used application of this Service 
Request is to prevent the effects of the interrupts for diagnostic or other 
purposes. 

Example 

FST SCN 
-1 T- MOVE 

INT ""ET - 

CONST - IN Q -%POOOO2 c,;Z;E5- IN Q -%POOOO3 
+00070 LEN LEN 

00001 00001 

MOVE svc 
INT- REQ- 

CONST 
+00001 

- IN Q -%POOOOl "0;;;; - FNC 
LEN 

00001 
%POOOOl- PARM 

%TOOOO 1 
( I- 

%TOOOO 1 
-I I- fiT - 

%T00006 
%AIOOOl- I1 Q MOVE ( )- 

INT 

CONST - %A10001 - IN Q -%ROOOOl 
+03400 LEN 

00001 

/_I 

svc - 
REQ- 

CONST 
+ooooo 

- IN Q -%POOOOl ;;"d;; - FNC 

I I 

LEN 
00001 

XPOOOOI- PARM 

_- 

..--- 
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PID 
The PID function is designed to solve one loop equation in one execution. The function 
block data uses 40 registers in a loop data table. The first 35 registers are reserved for the 
function and should not be used by any application program. The last 5 registers are 
reserved for external use. 

,/- 

Registers cannot be shared. If there are multiple occurrences of the same PID function 
controlling multiple loops, each occurrence requires a separate block of 40 registers. 

The PIDISA and PIDIND functions provide two PID (proportional/integral/derivative) 
closed-loop control algorithms, 

The PID function has seven input parameters: a boolean enable (EN), a process set point 
(SF’), a process variable (PV), a manual/auto boolean switch (MAN), a manual mode up 
adjustment input (UP), and a manual mode down adjustment (DN). It also has an 
address, which specifies the location of a block of parameters associated with the 
function. It has two output parameters, a successful boolean output (ok) and the control 
variable result (CV). 

When there is power flow at EN and no power flow at MAN, the PID algorithm is 
applied to SP and PV, with the result placed in CV OK is set ON if the PID function 
executes successfully; otherwise, it is set OFF. 

When there is power flow at EN and MAN, the PID block is placed into MANUAL mode. 
The CV output maintains its current value and can be adjusted with the UP and DN 
inputs. While the PID block is in MANUAL mode, the PID algorithm is executed so that 
the calculated result tracks with the manually controlled CV value. This prevents the 
PID function from building up an integral component while in MMIU~ mode, and 
provides bumpless transfer when the block is placed back into AUTOMATIC mode. 

(enable) 

(set point) 

(process variable) - PV 

(address) 
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Parameters: 

Parameter Description 

enable When enabled, the PID function is performed. 
SP SP is the control loop set point. 
PV PV is the control loop process variable. 

When energized, the PID function is in MANUAL mode. 
UP When energized, if in WANUAL mode, the CV output is adjusted up. 
DN When enereized, if in mu mode, the CV outnut is adiusted down. 

address Address is the location of the PID control block information, which consists of 40 
consecutive registers of %R, %I: or %L memory. 

IQ&: Do not use this address with other instructions. 

Overlapping references will result in erratic operation of the PID Caution: 

ok 
cv 

algorithm. 
The ok output is energized when the function is performed without error. 
CV is the control variable output. 

Valid Memory Types: 

Parameter flow %I %Q %M %T %S %G %U %R %P %L %A1 %AQ %UR const none 

enable . -. 

sp . . . . . . . . . . . . . 

PV . . . . . . . . . . . . 

MAN . . 

UP . 

DN . . 

address . . . . 

ok . . 
cv . . . . . . . . . . . . 

. Valid reference or place where power may flow through the function. 

Note 
For restrictions within a Parameterized Subroutine Block, see page 2-34. 
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PID Function Block Data: 

The PID function block contains the following data items. %Ref is the starting reference -_ 
address assigned to the PID function block in the location field. 

%Ref+OOOO 

%Ref+OOOl 

%Ref+OOOZ 

%Ref+OO03 

%Ref+0004 

%Ref+OOOS 

%Ref+OO06 

% Ref + 0007 

%Ref+OO08 

%Ref+0009 

%Ref+OOlO 

%Ref+OOll 

%Ref+0012 

%Ref+0013 

%Ref+0014 

%,Ref+OO15 

%Ref+OO16 

%Ref+OO17 

%Ref+0018 

%Ref+OO19 

%Ref+0020 

%Ref+OO21 

%Ref+OO22 

%Ref+0023 

%Ref+0024 

%Ref+0025 

%Ref+OO26 

%Ref+OO27 

%Ref+0028 

%Ref+0029 

%RefyOO34 

%Ref+OO35 
. 

%Ref+OO39 

Loop Number * 

Algorithm ** 

Sample Period * 

Dead Band + * 

Dead Band - * 

Proportional Gain * 

Derivative * 

Integral Rate * 

Bias * 

Upper Clamp * 

Lower Clamp * 

Minimum Slew Time * 

Config Word * 

Manual Command * 

Control Word ** 

Internal SP ** 

Internal CV * * 

Internal PV ** 

output ** 

Diff Term Storage * * 

Int Term Storage ** 

Int Term Storage +* 

Slew Term Storage ** 

Clock ** 

(time last executed) 

Upper Range for SR PV * 

Reserved for internal use 

Reserved for external use 1 

* = May be set by the user. 
‘* = Set and maintained by 

the PLC. 
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The loop number, execution interval, deadband +/-, proportional gain, differential gain, 
integral rate, bias, upper/lower clamp, minimum slew time, and config word values must 
be set by the application program. The other values are maintained by the PID function 
block. 

i 
I Prouortional Gain 

Derivative 
Integral Rate 

Upper and Lower 
Clamps 

Table 4-4. PID Function Block Data 

Description 

An unsigned integer that provides a common identification in the PLC 
with the loop number defined by an operator interface device. The loop 
number is displayed under the block address when logic is monitored 
from the Logicmaster 90 software. Use of the loop number is optional. 
An unsigned integer that is set by the PLC to identify what algorithm is 
being used by the function block. The ISA algorithm is defined as 
algorithm 1, and the interactive algorithm is identified as algorithm 2. 
The time in increments of 0.01 seconds between executions of the function 
block. The PID function is calculated at this interval. The function 
compensates for the actual time elapsed since the last execution, within 
100 microseconds. If this value is set to zero, the function is executed each 
time it is enabled. 

Signed word values defining the upper (+) and lower (-) limit of the dead 
band interval, in counts. If no dead band is required, these terms should 
be set to zero. 
If the error is between the dead band (+) and (-) values, the function is 
solved with the error term set to zero. In other words, the error must 
grow beyond these limits before the PID block will begin to adjust the CV 
output in response. 
A signed word value that sets the proportional gain, in hundredths. 
A signed word value that sets the derivative, in hundredths of seconds. 
A signed word value that sets the integral rate, in units of repeats per 
1000 seconds. 
A signed word value that sets the bias term, in units of counts. 
Feed-forward control can be implemented by adjusting this value. 
Signed word values that define the upper and lower limits on the CV 
output, in units of counts. Anti-reset windup is applied to the PID 
integral term when a clamp limit is reached. The integral term is adjusted 
to a value that holds the output at the clamped value. 
An unsigned word value that defines the output minimum slew time. 
This term limits how quickly the output is allowed to change from 0 to 
100%. This has the effect of limiting how quickly the integral term is 
allowed to change, preventing windup. If no slew rate limit is desired, 
this term should be set to zero. The slew rate limit is given in seconds for 
full travel. 
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Table 4-4. PID Function Block Data (cont’d) 

Data Item 

Config Word 

Description 

A word value with the following format: 

0 = Error Term. When this bit is set to zero, the error term is SP - PV. 
When this bit is set to 1, the error term is PV - SE 

1 = Output Polarity. When this bit is set to zero, the CV output 
represents the output of the PID calculation. When it is set to 1, 
the CV output represents the negative of the output of the PID 
calculation. 

2 = Derivative action on PV When this bit is set to zero, the derivative 
action is applied to the error term. When it is set to 1, the 
derivative action is applied to PV All remaining bits should be zero. 

Manual Command A signed word value that defines the output when in HIANUAL mode. 
Control Word A discrete data structure with the following format: 

0= Override. 
1= Auto/Manual. 
2= Enable. 
3= Raise. 
4= Lower. 

. rlda: When the override bit is set to 1, the function block is 
executed based upon the current values of up, down, and manual; these 
values will not be written with the discrete inputs into the function block. 
When the override bit is set to 0, the up, down, and manual values are 
set to the values, as defined by the function block discrete inputs. 

Override also affects the values used for SI? If override is set, the function 
block will not update the value of SP and will execute based upon the SP 
value in the data structure. 

The purpose of the override bit is to allow the operator interface device to 
take control of the boolean inputs into the function block so that they may 
be controlled by the operator interface device. In addition, since SP is not 
updated, the operator interface unit can also set override and take 
control of the set point. 

Enable: 
block. 

The enable bit will track the enable input into the function 

SP 

cv 

PV 

Manual/Raise/Lower: These three bits represent the state of the 
three boolean inputs into the function block when the override bit is 0. 
Otherwise, they can be manipulated by an outside source. 
This is a signed word value representing the set point input to the 
function block. 
This is a signed word value representing the CV output of the function 
block. 
This is a signed word value representing the process variable input to the 
function block. 
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Table 4-4. PID Function Block Data (cont’d) 

Data Item Description 

output This is a signed word value representing the output of the function block 
before the application of the optional inversion. If no output inversion is 
configured and the output polarity bit in the control word is set to 0, this 
value will equal the CV output. If inversion is selected and the output 
polarity bit is set to 1, this value will equal the negative of the CV output. 

Diff Term Storage Used internally for storage of intermediate values. 
Do not write to this location. 

Int Term Storage Used internally for storage of intermediate values. 
Do not write to this location. 

Slew Term Storage Used internally for storage of intermediate values. 
Do not write to this location. 

Clock Internal elapsed time storage (time last executed). 
Do not write to these locations. 

Lower Range Lower range for SI: PV for faceplate display. 
Upper Range Upper range for SP, PV for faceplate display. 

Reserved Reserved for GE Fanuc use. Cannot be used for other purposes. 

Initialization Values 

The following table lists typical initialization values for the PID function block. 

.~~ 
%Ref+Z 
%Ref+3 
%Ref+4 
%Ref+5 
%Ref+6 
%Ref+7 
%Ref+8 
%Ref+9 
%Ref+lO 
%Ref+ll 

Sam’ple Period 1Omsec 
Dead Band Selection + Counts 
Dead Band Selection - Counts 
Proportional Gain 0.01 %/% 
Derivative 0.01 seconds 
Integral Rate Repeats per 1000 set 
Bias Counts 
Upper Output Clamp Counts 
Lower Output Clamp Counts 
Minimum Slew Time Seconds per full travel 

FB Units 
Suggested 

Default 

1 
100 msec (10) 
320 
320 
User Tuned 
User Tuned 
User Tuned 
50% (16,000) 
100% (32,000) 
;” (0) 

Range 

0 to 10.9 min 
0 to 100% of error 
0 to -100% of error 
0 to 327.67 %/% 
0 to 327.67 set 
0 to 32.767 repeats/set 
-100% to +100% 
-100% to +100% 
-100% to +100% 
0 to 32,767 
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Description of Operation 

When the PID function block is enabled, the configured execution interval (%Ref+2) is 
compared to the time since the last execution of the function block. If enough time has 
elapsed, the function block is executed. The ND loop equation is solved, based upon the 
actual elapsed time since the last complete execution rather than the programmed 
execution interval. 

If the calculated control variable is beyond a configured clamp limit (%Ref+9 or 
%Ref+lO) or has changed at a rate greater than the slew rate limit (%Ref+Il), the 
control variable is held to the appropriate limit and the integral storage is adjusted 
accordingly. This is referred to as anti-reset windup. 

After the control variable is calculated, it is placed in the manual register (%Ref+l3) and 
in the control variable storage register (%Ref+ 16) when the control is in AUTO mode. 
When the function block is placed in MANUAL mode (power flow is passed to the 
manual input), the control variable output is held to the value in the manual register; 
and the manual register can be incremented or decremented by the up or down inputs 
to the function block. The manual register can also be loaded under program control in 
MANUU mode. 

Bumpless operation is provided between MANLUG and AUTOMATIC modes because the 
integral storage-term is adjusted while in MANUU mode, much as it is when a clamp or 
limit is reached. In MANUAL mode, the control variable output is still restricted by the 
configured clamps and the slew rate limit. The slew rate limit can be used to prevent an 
operator from trying to adjust the control variable too quickly while in MANUAL mode. 
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Difference between the PIDISA and PIDIND Blocks 

The standard ISA PID algorithm (PIDISA) applies the proportional gain to each of the 
proportional, differential, and integral terms, as shown in the block diagram below. 

“‘7 BIAS 

a43858 

PV i 

Figure 4-1. Standard ISA PI0 Algorithm (PIDISA) 

The independent term algorithm (PIDIND) applies the proportional gain only to the 
proportional gain term, as shown in the block diagram below. Otherwise, the 
algorithms are identical. 

PV i 

Figure 4-2. Independent Term Algorithm (PIDIND) 
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Example: 

In the following example, the PID function is used in a rung. %ROOOOl contains the set 
point, and %ROOOOZ contains the process variable. %ROOlOO is the first register in the 
function block. Whenever %I00001 is ON and %I00002 is OFF, the ISA PID algorithm is 
applied to the function’s inputs and the result is placed in %R00003. Whenever %I00001 
and %I00002 are ON, the result placed in CV is adjusted by the states of %I00003 and 
%100004. 
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%100001 
-I I- 

I I 

y- - 

%ROOOOl- SP CV -%R00003 

%R00002- PV 

%100002 
-I I- MAN 

Note 
Keep SP, CV, and PV references values outside the range of the PID 
lower reference array (%ROOlOO- %ROOl39 in the above example). 
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.-- 
Ziegler and Nichols Tuning Approach 

Changes to the proportional gain and the integral gain will affect the output 
immediately. They should be adjusted slowly and in small increments to allow the 
system to respond to their adjustments. Loop tuning should be done according to any 
established method used for process control loop tuning. One such method explained 
below is the Ziegler and Nichols Tuning Approach. 

1. Determine the process gain; apply a unit step to the control variable output and 
measure the process variable response after it has stabilized. This response is K, the 
process gain. 

2. Determine the process lag time. The process lag time t can be estimated as the time 
it takes the process variable to begin to react to a step change in the control variable. 
It is typically the point at which the process variable has reached its maximum rate 
of change. 

3. Determine the equivalent system time constant. The equivalent system time 
constant T can be determined by the time it takes the process variable to reach 63% 
of its steady state value, from a step applied to the control variable minus the 
process lag time t. 

4. Calculate the reaction rate R: 

4-246 

5. For proportional control only, calculate the Proportional Gain I’: 

P - = 
(R ‘, T) 

6. For proportional and integral control, calculate Proportional Gain P and Integral 
Gain I: 

P 
0.9 = 

(R * -4 

I 
03 * P = L 

t 

These should only be used as starting values for the tuning process. These values may 
vary with operating points in the process, if the process is time variant or non-linear. To 
assure that the tuning parameters are valid, all final adjustments should be made 
manually and the process monitored over all operating conditions and points. 
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The following example illustrates how to initialize and program the PID function block. 

[ START OF PROGRAM LOGIC 1 

I f  the PID function block is located at %Rl, the following logic 
will initialize the data structure required by the function block. 
These values represent initial values and may be inappropriate 
for the particular process under control. 

P Gain is the required Proportional Gain 
D-Gain is the required Differential Gain (Usually 0) 
IIGain is the required Integral Gain 

FST SCN 
-l-l- BLK MOVE 

CLR- INT- 
WORD 

IROOOOl- IN CONST - IN 0 

FST SCN 
-l--I- MOVE MOVE - 

INT- INT- 

CONST - IN Q -%R00009 CONST - IN Q -%ROOOlO 
+16000 LEN +32000 LEN 

00001 00001 

LEN I I +00001 LEN‘ 
00035 00001 

-%ROOOOl CONST - IN Q -%R00003 
+00010 LEN 

I-I I- I 00001 I I 
FST SCN 
-I-[- MOVE MOVE MOVE 

INT- INT- INT- 

P-GAIN - IN Q -%R00006 D-GAIN 
LEN 

- IN Q -%R00007 I-GAIN - I;ENQ 
LEN 

00001 00001 00001 

MOVE - 
INT- 

-%R00008 

The PID function block can be called by just inserting it into a rung 
as shown. It will run the actual loop calculations every 100 msec 
as initialized above or every PLC sweep, whichever is longer. 

SET PNT- - 

PRO VAR- 

PID 
ISA- 

SP cv 

PV 

MAN 

UP 

DN 

XROOOOl 

-CNT-VAR 
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CPU Per$ormance Data 

This appendix contains instruction and overhead timing for each Series 90-70 CPU 
module. This timing information can be used to predict CPU sweep times. 

Instruction Timing 
The Series 90-70 PLC supports many different functions and function blocks. Table A-l, 
beginning on the next page, Lists the execution time in microseconds and the memory 
size in bytes for each function supported by these CPUs: 

1. Model 924/925. 

2. Model 914/915. 

3. Models 788 and 789. 

4. Models 781 and 782. 

5. Models 732,772,73lR and later, and 771P and later. 

Two execution times are shown for each function: 

Execution Time Description 

Enabled Time required to execute the function or function block when power 
flows into and out of the function. Typically, best-case times are when the 
data used by the block is contained in user RAM (word-oriented memory). 

Disabled Time required to execute the function when it is not enabled. 

Note 
Timers are updated each time they are encountered in the logic by the 
amount of time consumed by the last sweep. 

f- 
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Table A-l. Instruction Timing 

.-. 

- 
Disabled Increment 

78V782 
788i789 

731/732 
77&‘772 
- 

Size 
18 

15 

15 
18 

18 

Is 

15 
15 
15 

15 
I5 

15 
15 

15 
15 

12 
12 
12 

12 

15 

15 
15 

15 
15 

15 
15 
15 

15 
15 

15 
15 

21 
21 

1.0 
-- 

8.0 18.0 
2.0 10.0 24.0 

1.0 9.0 19.0 
2.0 11.0 27.0 

1.0 90 19.0 
2.0 11.0 26.0 
0.0 3.0 8.0 
0.0 3.0 10.0 
1.0 3.0 8.0 
2.0 7.0 16.0 

10 40 10.0 
2.0 8.0 20.0 

1.0 4.0 10.0 
2.0 8.0 20.0 
1.0 4.0 9.0 
2.0 8.0 19.0 

1.0 4.0 9.0 

2.0 8.0 19.0 

18 

18 
1.8 

18 
18 

18 
15 

15 
30 

33 
24 

24 
24 
24 

18 
18 

18 
18 

18 
18 
15 

15 
15 
15 

15 
18 

18 
24 

77 

1.0 3.0 6.0 
0.0 1.0 4.0 
0.0 3.0 6.0 
0.7 3.1 6.1 

anual 
-- 
I, refer tot PI for that 

IS, microseconds/the number of bits or words. 
,-. 

- 
92.U 
925 
7 

i 
9 
6 
7 

4 
6 
4 

6 
4 

7 

5 
7 
5 

8 
5 

6 
a 

14 

abled 
7W782 733/732 78#82 l- 

Function 788/789 771/772 788l789 
9241 
925 
6 

7 
6 
6 

- 
9141 
915 

B 
10 

10 
9 

10 

3 
4 

3 
6 

4 
5 
4 

5 
3 

5 
4 

4 
3 

4 

-7 
4 

3 
6 
3 

5 
4 

5 
4 

5 
3 

5 
9 

10 

QNDTR 10 37 ,!i 28 
OFDT 10 35 69 34 
??m 12 41 80 35 
CPCTR 10 32 65 32 
DSCTR 10 30 65 31 

.4DD (I&T 6 24 34 4 18 
ADD @IAT) 10 37 63 7 2.7 
SLB (1sT 6 22 35 4 15 

10 37 63 8 24 
MVL (lh”r) 7 22 3P 6 15 
hf,‘L (DIkT) 11 40 i6 8 25 
DI\’ (l&-r) 8 2A 41 3 16 
DIT’ (DIN?? I2 42 82 7 23 
MOD (I&“j a 26 41 4 15 
MOD rD1k-I) 13 46 85 7 22 
hBS (h-r 8 30 50 6 19 

.iBS (DIST: 9 31 52 6 20 
SQRT (I&?! 14 45 82 5 14 

SQRT (D1sl-1 26 83 166 7 20 

EQ (11-Y\?) 5 8 23 37 4 15 
EQ (DILTT) 7 10 34 59 6 21 

SE (Ik’T) 6 a M 36 4 15 
SE iDl\“r) 6 10 34 58 7 23 
GT  (IN?) 7 9 27 44 5 14 

CT (DIkTj 8 11 34 60 7 22 
GE (AT> 7 9 24 41 5 13 

GE ~DI.\?T; 6 9 31 58 6 2.0 
Li (IST) 6 9 26 44 4 13 
LT IDI\-T) 7 10 3.2 60 6 7.0 
LE CIAT 6 5 25 41 4 13 
! .E :DI\TT) 7 10 31 38 7 Xl 
CMP [!S-p 10 12 35 62 I? 35 
C?AP (DI\Tj 11 14 42 79 12 42 
R%‘iGE (b-i-) 
Rs‘iGE (DI\T) 

&YD @VORDj 8 -iT 61 116 7 7.6 
,&YD[DWORD) 9 1S 62 123 7 27 
i,R (\VORD) 8 16 62 118 7 26 
OR (DWORD) 10 15 62 12i 9 26 
XOR (\VORD) 7 15 58 118 7 23 

XOR (DWORD) 9 16 63 125 8 2.5 
SOT (WORD) 5 10 40 76 6 23 

SOi (DWORD) 8 12 40 79 7 22 
MCMP (N’ORD) 12 23 9R 212 11 36 

MCMP (DIYORD) 16 25 100 220 11 36 
SHL (WORD) 11 17 63 137 8 .w 
SHL (DWORD) 13 20 70 146 10 31 
SHR (WORD) 12 19 64 138 9 27 
SHR (DWORD) 13 20 67 147 9 28 

ROL (WORD) 12 16 57 119 6 24 
R@L (DWORD) 14 19 63 127 8 24 

ROR (Vv’ORD) 

i 

9 15 53 113 6 73 
ROR (DWORD) 12 16 59 122 8 24 

BTST (WORD) 8 13 46 91 8 26 
BTST (DWORD) 8 13 45 90 9 23 
BSET (WORD) 7 12 45 89 9 2.4 

BSET (DWORD) 8 13 45 89 8 22 
BCLR (WORD) 7 14 44 89 7 24 
BCLR (DWORD) 8 12 43 89 8 22 

MOVE (BIT) 13 19 58 119 7 243 
BP05 (WORD) 9 15 55 107 7 25 
9POS CDWORD) 13 20 81 158 8 23 
jHFR (BITJ 11 18 74 162 5 15 - 

&t.e 1. l-11 ne (in muzroseconds) is ied on zz ,f r90-70 sof twa1 forma 1 not avail. able 
2. For table kmctions, increment is in units of length specified. For bit operation functions, mrroseconds,4it 
3 Enabled time IS for single length units of type %R. 
4. COMMREQ tune has been measured behveen CPU and KM wth h’OW.41T option. 
5 DO10 IS the tune to output values to discrete output module. 

T  
5 

6 
6 
5 

5 
5 

6 
7 

8 
5 

6 
5 
7 

5 
3 

5 
5 
5 

6 
6 
5 

2 
5 

5 
5 
5 
4 

- 
‘e. Fc 

Ei7 
925 
= 

- 

- 

‘73l1?32 
77li772 
55 

66 
64 
63 

62 

18 
31 
19 

31 

19 
31 
19 

31 
I8 

31 
26 

26 
16 

27 

18 

30 
18 
30 
17 

30 
17 

30 
17 

30 
17 

30 
55 

56 

35 
36 

35 
36 
35 

35 
32 

31 
58 

5.6 
41 

43 
42 

43 
53 
35 

34 
36 

36 
31 
34 

31 
33 

32 
32 
35 

36 
28 

at print ti 
- 
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Table A-1, Instruction Timing (cont’d) 

Enabled Disabled Increment 

Function 
Group Function 

- 
3241 
925 

‘ 

f 

c 

,14/ 
915 
- 

7 
11 

8 
12 

11 
12 

7 
16 

16 
17 

410 

781/782 731/732 
‘88/789 77l1'772 

G-i7 
915 

7 'By?82 7311732 
i 'SW789 77li772 

19 
33 
2.4 

35 
28 

36 
19 

47 
55 

56 
1406 

29 
56 
36 

55 
45 
65 

30 
96 

114 
117 

2896 

aW 
925 
z 

3 
6 
3 
7 

3 
5 

3 
i 

5 

5 
5 

3 

4 
4 

5 
2 
4 

2 
5 
2 

3 
3 

6 

6 

6 

13 
23 
13 
33 

14 
20 

12 
40 

16 
18 

22 

18 
31 

16 
50 

17 
31 
16 

80 

28 
30 
31 

3w 
925 
- 
0.1 
0.2 

0.3 
0.5 

0.1 

0.0 
0.1 

2.0 

914l 
915 
m 

0.1 
0.2 

07 

0.9 
02 

0.0 
0.2 
3.7 

7W782 
7881789 

0.4 
1.0 

7311732 
771/772 

0.8 
17 

Size 

1.7 
2.7 

06 

3.5 
5.6 
1.4 

0.3 

0.8 
14.5 

0.6 
1.3 

36.9 

0.7 

2.4 

B 
MOVE (WORD) 4 4 15 

MOVE (DWORD) 8 5 15 

BLKI*%OV (WORD) 7 4 30 
BLKMOV (DWORD: 8 10 44 

SV+‘.4P ({VORD: 8 5 15 
jLV.4P (DlVORDj 6 7 15 

BLKCLR 5 4 12 

BITSEQ 12 11 24 

SHFR (WORDi 10 6 24 
SHFR (DVn ORD) 11 6 24 

SORT ?.58 7 15 

TBLRD (11.T~ 5 8 32 53 4 12 17 21 

TBLRD (i)l’\T, 8 11 31 33 6 13 18 21 
%LlVR (! \T) 7 11 35 60 6 11 Ii 21 
?BLI’v’R (DIkT! 9 15 54 105 8 26 37 21 
FIFORD (IhT) 6 9 30 58 4 10 17 21 
FIFORD (DI!,l-j 6 10 31 61 5 10 18 21 
FIFOWRT (IST) 5 9 2.8 55 4 10 17 21 
FIFON’RT (DIN 10 14 43 65 8 22 37 21 
LIFORD (IS) 5 e 26 52 4 10 17 21 

LlFORD (Dik’T) b 9 30 57 5 15 18 21 
LIFO&R? rlST) 5 9 27 55 4 13 17 21 

LIFOM’RT iDIk’T\?: 8 13 17 85 10 28 37 21 

12 
- - - 

.ARILST_MO\‘E (BlTj 22 91 197 9 30 41 0.0 0.0 0.3 

4RR41 -MOVE 12 20 76 163 9 28 43 0.2 0.4 1.2 
(BYrEl 

AR!L4> -hiO\‘E 12 21 78 164 9 27 42 0.0 0.1 0.3 
IWORDI 

4Fx4Y_MOVE 13 22 77 165 9 29 43 0.1 0.1 07 
IDVV’ORDI 

SXCH ,B’?E) 9 16 59 119 8 26 41 0.0 0.1 06 
5RCti r\\‘ORD) 10 16 59 122 9 27 41 0.0 0.1 0.5 

SIKH IDM’ORD) 10 16 62 132 9 25 41 0.2 0.5 1.7 
hRX4Y-RkCGE 
i\VORD! 
.ARRA? _R.%YGE 
(DWORD: 

- - 
:” 1’7 iL1L-r) 4 7 23 32 4 15 lb 12 
:c IST cDIIY: 5 R 25 40 6 20 26 12 
to IST (BCDAj 6 9 27 38 5 14 lb 12 

to DIh”T iIS?) I 8 24 33 4 15 17 12 
to DIST ILX’T) 6 9 23 33 4 13 17 12 

to Dlh’i (BCD-8) 8 13 42 76 7 18 26 12 
to Lls: (IhT) 5 8 22 32 5 14 17 12 

to LlKT (DIST) 6 9 3.4 40 6 2L? 26 12 
to L?NT (BCD-4) 6 9 24 38 5 12 16 12 

to BCD-I [INT) 6 9 27 41 5 12 16 12 
to BCD-l (L?h’T) 3 8 24 43 4 12 16 12 

ICI BCD-S IDlSTt 10 15 39 i7 8 18 26 12 - - A A - - 

xQt,e: 1 Tune (m nxcroseconds) 1s based on Release 5.0 of Logknaster 90-70 rc~iware. For information not available when this manual was being printed (represented by a dash: -), refer to 
the II’1 for each CPC. 

2. For table functions, increment is m  units of length specified. For bit operation funchons, microsecondz4~t. For data move functions, microseconds/the number of bits or words. 
3. Enabled tome IS for single length umts of type %R. 
4 COMhlREQ tmw has been measured between CPL’and KM with NOWAlT option. 
5 DO10 is the time to output values to discrete output module. 

5 0.6 

6 1.3 

1.2 
1.2 

3.0 

L 

3 
4 
4 

4 
3 

5 
3 

4 
3 

3 
3 
5 

- 
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I 

Enabled Disabled Increment 

knction 
Group Function 

924/ 9141 78l,‘782 731/732 924/ 914/ 78l.082 7311732 924,’ 914/ 78#782 731/732 
925 915 7881789 771/772 925 915 788i789 7711772 925 915 788/789 77lf772 Size 

Control JGMP 3 3 7 13 3 3 7 6 - - 
FORNEXT 13 21 63 124 8 9 29 53 - - 
MCRrENDMCR 6 9 31 51 7 10 32 47 - - 9 
Combined 
DO10 34 50 141 304 .4 6 17 20 - - 15 

DO10 withALT 35 53 136 295 3 6 14 20 - - 15 
su510 5 7 14 22 4 3 12 14 - - 6 

COMMREQ 140 190 370 810 9 11 2.5 38 - 18 

C4LL,‘RETURN 26 34 92 229 2 4 6 6 - - 15 
W) 
CALL’RETLiRh’ 92 132 430 763 3 3 5 7 - - 15 
(SW 
CALL.RETGRS 17 20 61 133 3 3 4 9 - - 15 
(W 
ULLiRETURN 51 89 300 337 3 3 4 8 - - 15 
(External Block) 

i’lD15.4 63 119 463 966 7 10 39 65 - - 27 
PlDlSD 68 130 M5 1016 7 12 43 67 - - 27 
\MERD (BYTE) 17 23 92 173 6 8 23 35 0.8 0.8 0.9 1.2 18 

I’MERD (WORD) 17 z-8 94 171 6 8 23 34 0.8 0.8 0.9 1.2 18 
\ME\I’RT (BYTE) 19 32 102 192 5 8 24 37 0.8 0.8 0.7 0.9 18 
\‘MEIYRT (WORD) 17 31 98 188 4 8 : 22 34 0.8 0.8 0.8 0.9 18 

\%lELVW 19 32 94 192 4 7 21 35 - - 18 

\\tETST 21 30 82 156 6 8 2.4 39 - - 15 
\ME-CFG-RD 32 51 166 344 6 9 27 45 - - 
\hfE-CFG_\VRT 26 43 154 333 6 9 27 45 - - 

SVCREQ: - - 12 

#l 14 26 81 96 4 5 17 27 - - 12 
#2 13 25 76 86 5 7 17 26 - - 12 
*j 13 25 75 85 4 7 17 2j - - 12 

t4 13 23 76 85 4 7 18 27 - - 12 
X6 15 27 82 92 4 6 17 27 - - 12 
#7 35 57 157 304 5 6 16 a5 - - 12 

#8 30 49 145 280 4 6 16 2.5 - - 12 
#‘i 27 43 119 184 5 7 16 2.6 - - 12 

PI0 16 30 89 125 4 7 18 a5 - - 12 
#li 14 27 80 115 4 6 18 25 12 

it12 14 2.5 76 a3 4 5 17 26 - - 12 
#I3 - - 12 
x14 173 311 913 2561 5 6 15 2j - - 12 

r:j 23 32 99 293 5 6 17 27 - 12 
fib 23 37 105 130 5 5 19 27 - - 12 

*1; 24 42 134 43 4 6 li t j  - - 12 
#I8 2941 3032 3212 375 5 6 17 24 - - 12 

419 14 25 77 92 4 6 18 2j - - 12 
920 23 41 125 2j3 4 6 15 2j - - 12 
#‘I 173 243 685 1554 4 6 17 25 - - 12 
It’?. 14 24 73 83 4 6 18 75 - - 12 

Table A-l. Instruction Timing (cont’d) 

&& 1. Tune (in muoseconds) is based on Release 5.0 of Logxmaster 90-70 software For mformation not available when this manual was being printed (represented by a dash: -), refer to 
the II’1 for each Cl%. 

2. For table funchons, mcrement is in units of length specified For bit operation functions, microsecondvbit. For data move funchons, microseconds/the number of bits or words. 
3 Enabled hme is for s,n@e length units of type %R. 
4 COMMREQ time has been measured between CI’C and KM wth NOWAIT option 
5. DO10 is the hme to output values to discrete output module. 
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Table A-1. Instruction Timing (cont’d) 

- 

- 

Size 
= 

Enabled Disabled Increment 
- 
3W 
925 

914 
915 
- 

8 
8 
8 
8 
7 

8 
- 

11 

11 

10 
9 

10 

12 

13 

12 

12 
13 
10 

12 
- 

21 

21 

19 
15 
18 

21 
- 

8 13 

8 13 

12 22 
12 23 

- - 

b 

7 

7 

8 

8 

6 

6 
9 

8 

7 
8 

7 
8 

- 

12 
11 

12 
11 

12 
11 

21 

11 
- 

12 
13 

14 
12 

12 
10 

14 
13 

12 
13 

13 
15 - 

914/ 
915 

- 
3W 
925 
- 

5 

5 

5 
5 
5 

5 
- 

4 

4 

4 
4 

- 

5 
5 

6 
6 

6 
6 

15 - 

6 
- 

5 
4 

5 
5 

4 
4 

5 
5 

4 
4 
4 

4 - 

:unction 
Group 

SW 914t 78l.f782 73l/732 
925 915 I I 788/789 771/772 

78lt782 :31/732 
788h89 771f772 

21 31 

22 31 
22 31 
2.5 31 
2n 26 

21 27 

19 25 

19 2.5 
19 25 

19 25 
18 23 
20 2.5 

6 16 27 

7 16 25 

6 19 30 
6 16 2.5 

21 

6 18 
7 19 

8 18 
8 18 

7 17 
6 18 

6 17 
7 17 

7 17 
6 17 

6 15 
a 18 

31 
31 

31 
31 

31 
31 

64 

30 

26 
25 

26 
26 

26 
25 

26 
26 

26 
26 

26 
26 

781/782 73l!732 
7881789 77If772 

49 106 

49 108 

50 108 
53 109 
44 85 

46 91 

71 126 

63 121 

58 115 
54 132 
67 164 

55 111 

45 101 

47 99 

189 2.28 
86 194 

41 a7 
40 85 

42 92 

44 92 

43 90 
43 90 

58 114 

35 56 

45 96 

50 112 

42 94 
35 68 

36 70 
35 65 

55 126 

53 121 

45 101 
47 105 

39 92 

43 100 

Function 

kla.th 

ADD-REAL 
SVB-REAL 

ML’L-REAL 
DIV-REAL 

ABS-RML 
SQRT-REAL 

- 

SIN 

cos 

TAS 
ASl,Y 
ACO’ 

A?.&. 

Fl0ating 
Point 

LOG 

LN 

EYM 
EXP 

EQ_REAL 

SE-REAL 
GT-REAL 
GE-RE4L 

LT-REAL 
LE-REAL 

CM!‘-REAL 

hIWE_REAL 

Con\ersion 

REAL_TO_I.\-T 

RML-TO_LX’T 
RE%L-TO-DIKI 
IST-TO-REAL 

US?-TO_RML 

DIST_TO-RML 
RE4L TRL’N IN; 
REkTRLX-DINT 

DEG-?O_It4D 

RkD_TO-DEG 
BCD4-TO-REAL 
BCDR_TO-REAL 

- 

: L 
XQk 1 T m w  Im microseconds) is based on Release 5.0 of Logicmaster 90.70 software. For information not available when this manual was being printed (represented by a dash: -). refer to 

the II’1 for each CK. 
2 For table functions, increment 1s in units of length specified. For bit operation functions, muxecondsi’bit. For data move functions, microseconds/the number of bits or words. 
3 Enabled time 1s for single length units of type %R. 
4 COMMREQ time has been measured between CPU and KM wth NOWAIT optmn. 
5 DO10 1s the time to output values to discrete output module. 
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Overhead Sweep Impact Time 
- 

This part of the appendix contains overhead timing information for the Series 90-70 PLC 
CPU. This information can be used in conjunction with the estimated logic execution 
time to predict sweep times for each of the Series 90-70 CPUs. The information in this 
section is made up of a base sweep time plus sweep impact times for each of the CPU 
models: 731,732,771,772,781, and 782. The predicted sweep time is computed by 
adding the sweep impact time(s), the base sweep, and the estimated logic execution 
time. 

-1 = 71 + 1 Sweep Impact Times 1 + 1 Estimated Logic Execution Time 

Two examples of predicting sweep times are provided at the end of this appendix. 

Sweep impact times are composed of four basic sections: 

1. Programmer communications sweep impact, 

2. I/O scan and fault sweep impact. 

3. Intelligent Option Module (PCMs and LAN modules) sweep impact. 

4. I/O interrupt performance and sweep impact. 

Each of these sections describes the functions and provides tables with the 
corresponding times for each CPU model. Note that the tables have only two columns: 
731/732/771/772 and 781/782. Earlier versions of 731 and 771 hardware are slower. 

The information in these tables may be used to predict sweep time based on a given 
configuration. 

__-. 

What the Tables Contain 
The following tables contain sweep impact times for overhead functions for the Series 
90-70 PLC. Base sweep time is the time for an empty -MAIN program block to execute, 
with no configuration stored and none of the windows active. The rest of the timing 
values are given as sweep impact times, that is, the time added to the sweep by the 
function in question. Sweep impact times are nominal. 

Note 
There are two categories of sweep impact numbers listed in the tables, 
those which impact the sweep every sweep and those which impact the 
sweep only when invoked. The functions which impact the sweep 
every sweep are listed in bold type in each table. 

In some of the tables, functions are shown as asynchronously impacting the sweep. This 
means that there is not a set phase of the sweep in which the function takes place. For 
instance, the scanning of all I/O modules takes place during either the input or output 
scan phase of the PLC CPUs sweep. However, I/O interrupts are totally asynchronous to 
the sweep and will interrupt any function currently in progress. 
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The communication functions (with the exception of the high priority programmer 
requests) are all processed within one of the two windows in the sweep (the 
programmer communications window and the system communications window). 
Sweep impact times for the various service requests are all minimum sweep impact 
times for the defined functions, where the window times have been adjusted so that no 
timeslicing (limiting) of the window occurs in a given PLC sweep. This means that, as 
much as possible, each function is completed in one occurrence of the window (between 
consecutive logic scans). The sweep impact of these functions can be spread out over 
multiple sweeps (limited) by adjusting the window times to a value lower than the 
documented sweep impact time. For the programmer, the default time is 10 ms; 
therefore, some of the functions listed in that section will naturally timeslice over 
successii,e sweeps, 

Base Sweep Times 
The base sweep time for each CPU model is shown below. This time is for an empty 
-MAIN program block with no programmer attached, no configuration downloaded, 
and no other module present in the system other than the CPU. The following diagram 
shows the full sweep phases and the base sweep phases contrasted so that the optional 
parts of the sweep are illustrated. 

Table A-2. Base Sweep vs. Full Sweep Phases 

BASE SWEEP 

<START OF SLYEEP > 
Sweep Ho;Jsekeeping 

NC’LL In 
s 

ut Scan * 

Program Lo ‘c Execution 
$ 

NULL Output Scan * 

“i 

i 

i 
<END OF SWEEP> 

FULL SWEEP 

<START OF SWEEP> 
Sweep Housekeeping 

1 
Input Scan * 

1 
Program Lo ‘c Execution 

$ 
Output Scan * 

1 
Poll for Missing J/O Modules +* 

.L 
Programmer Communications Window 

1 
System Communications Window 

<END OF SWEEP> 

. If I’0 is suspended, then the mput and output scans areskipped. 
. . Polling for missing I’0 modules only occurs if a “Loss of . ..” fault has been logged for a Series 90-70 VO module. 

For the base sweep, the lack of configuration means that the input and output scan 
phases of the sweep are NULL (i.e. check for configuration and then end). The presence 
of a configuration with no I/O modules or intelligent I/O modules (GBC, PSM, etc.) 
would have the same effect. The logic execution time is not zero in the base sweep. The 
time to execute the empty -MAIN program is included so that you only need to add the 
estimated execution times of the functions actually programmed. The base sweep also 
assumes no missing I/O modules. The lack of programmer attachment means that the 
programmer communications window is never opened. The lack of intelligent option 
modules means that the system communications window is never opened. 
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-. 
The following table gives the base sweep times in milliseconds for each CPU model. 

Table A-3. Base Sweep Times 

CPU Model 

Base Sweep Time 

92pl 914l 781/782 7311732 
925 915 788l789 7711772 

2.00 

Note 

Not all of the sweep time information was available at the time this 
manual was printed (the blank spaces in the tables above and below). 
Refer to the IPI for the specific CPU for this information. 

Programmer Sweep Impact Times 
The following table shows the programmer sweep impact times in milliseconds. The 
times are broken up into parallel and serial since these interfaces are significantly 
different. (Each item in the table is described in more detail at the end of the table.) 

Table A-4. Programmer Sweep Impact Times 

Sweep Impact Item 

Parallel Programmer 
Programmer window 
Reference table monitor 
Editor monitor 
Word-for-word change 
ALT-S store 
High priority request 
Serial programmer 

Programmer Window 
Reference table monitor 
Editor monitor 

924l 
925 

A-P Series 90-70 Programmable Controller Reference Manual - May 7995 GFK-0265G 

914l 781/782 731/731 .- 
925 788/789 7711772 

0.75 0.75 
4.90 4.90 
4.90 4.90 
28.10 28.10 
14.80 14.80 
9.90 9.90 

0.50 0.50 
5.60 5.60 
6.40 6.40 

Note 
Functions in bold type in Table A-4 above impact the sweep 
continuously. All other functions impact the sweep only when invoked. 
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Each of the items included in the table is described below. 

Sweep Impact Item Description 

Programmer Window The time to open the programmer window but not Parallel: 
process any requests. The programmer is attached with a parallel 
connection; no reference values are being monitored. 
Serial; Same as above except attached serially. Unlike the parallel 
programmer, the sweep impact cannot be limited to a single sweep. 
Serial communications, in addition to the service processing time 
that is performed inside the programmer communications window, 
has processing time associated with the receiving of data over the 
RS422/485 serial link. This serial communications processing time is 
asynchronous to the sweep in order to meet the timing requirements 
of the serial protocol. 

Reference Table Monitor The sweep impact to refresh the reference table screen. (The %R 
table was used as the example.) Mixed table display impacts are 
slightly larger. The sweep impact may not be continuous, 
depending on the sweep time of the PLC and the speed of the 
Logicmaster 90 host. 

Editor Monitor The sweep impact to refresh the editor screen when monitoring ’ 
ladder logic. The times given in the table are for a logic screen 
containing one contact, two coils, and eleven registers. As with the 
reference table sweep impact, the impact may not be continuous. 

Word-for-Word Change The sweep impact to change a constant input on a MOVE-UINT 
function from 1 to 2. This is the smallest change that can be made. 
A change to a coil requires updates to the coil use and retentive 
maps contained in the PLC. If the “/oQ or %M reference address is 
changed on a function block, then the size of the change to the coil 
use and retentive maps can be quite large. A large word-for-word 
change will have very little sweep impact if done with the parallel 
programmer (worst-case of 35 ms on a 731 CPU). A large word-for- 
word change will have a big sweep impact if done with the serial 
programmer. The time is linear for the number of bytes in the 
request with the worst case being slightly larger than the worst case 
for parallel. 

ALT-5 Store The sweep impact to store a 933 byte program block. The sweep 
impact is linear as the program block gets larger. 

High Priority Request There are several programmer high priority requests: change PLC 
(Parallel only) mode (includes ALT-R), read constant sweep state/time, read 

window times, change constant sweep state/time, and change 
window times. Unlike the other programmer service requests, 
which are serviced inside the programmer communications 
window, high priority requests interrupt the sweep and are serviced 
asynchronously at the time they are issued by the programmer. The 
worst case high priority request is monitoring/changing the window 
times. This time is shown below. 

A-9 
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I/O Scan and I/O Fault Sweep Impact 
The I/O scan sweep impact has two parts, Series 90-70 I/O and Genius I/O. The equation 
for computing I/O scan sweep impact is: 

I/O Scan Sweep Impact = I/O Scan Overhead + Series 90-70 I/O Scan Impact + Genius I/O Scan Impact 

The following table shows the I/O scan overhead in milliseconds for each CPU: 

TableA-5. I/O Scan Overhead * 

924 914/ 781/782 73l/732 
CPU Model 925 915 788l789 771/772 

I/O scan overhead 0.38 
I Times are in milliseconds. For information not available when this manual was being printed 

(represented by a dash: -), refer to the IPI for each CPU. 

Note 
z/O scan overhead impacts the sweep continuously. 

Sweep Impact of Series 90-70 I/O Modules 
The I/O scan of the Series 90-70 I/O modules is impacted as much by location and 
reference address of a module as it is by the number of modules. The I/O scan has 
several basic parts. 

40 Scan Description 

I/O Scan Overhead Includes the setup for input and output scan and the selection of the 
main rack. 

Rack Setup Time Each expansion rack is selected separately because of the addressing of 
expansion racks on the VME bus. This results in a fixed overhead per 
expansion rack, regardless of the number of modules in that rack. 

Per Module Setup Each Series 90-70 I/O module has a fixed setup scan time. 
Time 

Byte Transfer Time The actual transfer of bytes is much faster for modules located in the 
main rack than for those in expansion racks. The byte transfer time 
differences will be accounted for by using different times for VO 
modules in the main rack versus expansion racks. 

In addition, analog input expander modules (the same as Genius blocks) have the ability 
to be grouped into a single transfer as long as consecutive reference addresses are used 
for modules that have consecutive slot addresses. Each sequence of consecutively 
addressed modules is called a scan segment. There is a time penalty for each additional 
scan segment. 

This leads to the following form, which can be used for computing I/O module sweep 
impact. The calculation contains times for analog input expanders that are either 
grouped into the same scan segment as the preceding module or are grouped in a 
separate new scan segment. The sweep impact times can be found in table A-7. 

_-- 

A-10 Series 90-70 Programmable Controller Reference Manual - May 2995 GFK0265G 



Cl A 

Table A-6. Worksheet A: I/O Module Sweep Time 

Kumber of expansion racks 
Sweep impact per expansion rack 

Number of discrete I/O modules - main rack 
Sweep impact per discrete VO module - main rack 

Number of discrete I/O modules - expansion rack 
Sweep impact per discrete l/O module - expansion rack X = ~ - 

Number of analog input base and output modules - main rack 
Sweep impact per analog input base and output module - main rack X = - - 

Number of analog input expander modules (same segment) - main rack 
Sweep impact per analog input expander modules (same segment) - main rack X = 

Number of analog input expander modules (new segment) - main rack 
Sweep impact per analog input expander modules (new segment) -mainrack X = - - 

Number of analog input base and output modules-expansion rack 
Sweep impact per analog input base and output module - expansion rack 

Number of analog input base and output modules (same segment) -expansion rack 
Sweep impact per analog input base and output module (same segment) -expansion rack x = 

Number of analog input base and output modules (new segment) - expansion rack 
Sweep impact per analog input base and output module (new segment) - expansion rack x - = - - 

Predicted Series 90-70 I/O Module Sweep Impact 

Note 

If point faults are enabled, substitute the corresponding times for point 
faults enabled, as shown in the following table. 

GFK4265G Appendix A CPU Performance Data A-11 
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An approximate per point or per channel average is shown in the following tables. 
These averages are based on 1024 points (512 in and 512 out) for discrete and 128 
channels (96 in and 32 out) for analog. The 96 analog input channels consist of two base 
modules and five expanders. Actual values will vary from the approximate average, 
depending on the system I/O configuration. 

Note 
Not all of the sweep time information was available at the time this 
manual was printed (the blank spaces in the table below). Refer to the 
IPI for the specific CPU for this information. 

Table A-7. Sweep Impact Time for Model 70 I/O Modules and Racks * 

924l 
925 

914/ 
915 

Rack Setup 
per expansion rack 

Discrete VO Modules 
per I/O module in main rack 
per I/O module in main rack w/point faults enabled 
per I/O module in expansion rack 
per L/O module in expansion rack w/point faults enabled 

per fault message ** 

Rough Average per Point (no point faults) 
Rough Average per Point (w/point faults) 

Analog UO Modules 

0.05 

0.08 
0.12 
0.09 
0.13 

1.70 

3.1p 
4.4/B 

per input/output module in main rack 
per input/output module w/point faults enabled in main rack 
per input or output module in expansion rack 
per input’output module w/point faults enabled in expansion rack 
per input expander module in same segment in main rack 
per input expander module w/point faults enabled in same 

segment in main rack 

0.08 
0.12 
0.10 
0.15 
0.02 

per input expander module in new segment in main rack 
per input expander module w/point faults enabled in new 

segment in main rack 

0.03 
0.03 

per input expander module in same segment in expansion rack 
per input expander module w/point faults enabled in same 

segment in expansion rack 

0.05 
0.06 

per input expander module in new segment in expansion rack 
per input expander module w/point faults enabled in new 

segment in expansion rack 

0.10 
0.10 

0.15 

per fault message ** 2.10 

Rough A\,erage per Channel (no point faults) 
Rough Average per Channel (wII point faults) 
* 

10.8~s 
14.OFS 

Times are in milliseconds, except for those identified as microseconds. 
*I Faults for discrete Series 90-70 J/O modules are always polled for by the PLC CPU. When one occurs, it is always logged 

during one of the li0 scan phases of the sweep. These faults are only polled when point faults are enabled. 

781/782 7311732 
7881789 7711772 

Note 
Functions in bold type in Table A-7 above impact the sweep 
continuously. All other functions impact the sweep only when invoked. 

I.. 
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Sweep Impact of Genius I/O and GBCs 
The sweep impact of Genius VO and Genius Bus Controllers (GBC) is similar to that of 
Series 90-70 I/O. There is an overhead for the I/O scan that should be counted only once 
between the Series 90-70 I/O scan and the Genius I/O scan. There is also a per Genius 
Bus Controller sweep impact, a per scan segment sweep impact; and a transfer time (per 
word) sweep impact for all I/O data. 

The sweep impact per Genius Bus Controller has three parts: 

1. Sweep impact to open the system communications window. This is added only once 
when the first intelligent option module (of which the Genius Bus Controller is one) 
is placed in the system. 

2. Sweep impact to poll each Genius Bus Controller for background messages 
(datagrams). This part is an impact for every Genius Bus Controller in the system. 

Note 

GFK-OX5G 

Both the first and second parts of the Genius Bus Controller’s sweep 
impact may be eliminated by closing the system communications 
window (setting its time to 0). This should only be done to reduce scan 
time during critical phases of a process to ensure minimal scan time. 
Incoming messages will timeout, and COMMREQs will stop working 
while the window is closed. Communications with KM and LAN 
modules will also stop. 

3. Sweep impact to scan the Genius Bus Controller. This impact results from the PLC 
CPU notifying the Genius Bus Controller that its new output data has been 
transferred and commanding the Genius Bus Controller to ready its input data, as 
well as informing the Genius Bus Controller that the PLC has finished another 
sweep and is still in RUN mode. 

Appendix A CPU Performance Data A-13 
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A scan segment for Genius I/O consists of Genius blocks on the same bus with 
consecutive reference addresses and consecutive bus addresses. The time to process a 
single scan segment is higher for an input scan segment than it is for an output scan 
segment. The scan segment processing is the same for analog, discrete, and global data 
scan segments. Discrete data is transferred a byte at a time and takes longer to complete 
the transfer than analog data, which is transferred a word at a time. Global data should 
be counted as either discrete or analog, based on the memory references used in the 
source or destination. 

Note 
Not all of the sweep time information was available at the time this 
manual was printed (the blank spaces in the table below). Refer to the 
IPI for the specific CPU for this information. 

Table A-8. Sweep Impact Time of Genius I/O and GBCs * 

t 

Genius Bus Controller 
open system communications window 
per Genius Bus Controller polling for background messages 
per Genius Bus Controller l/O Scan 

First Genius Bus Controller ** 
Subsequent Genius Bus Controllers 

Genius I/O Blocks 
per input block scan segment 
per input block scan segment w/point faults enabled 
per output block scan segment 
per output block scan segment w/point faults enabled 
per byte discrete I/O data in the main rack 
per byte discrete I/O data in expansion racks 
per word analog VO data in the main rack 
per word analog VO data in expansion racks 

Asynchronous Events 
Fault Message 
* Times are in milliseconds, except for those identified as microseconds. 

924 914l 781/782 
925 915 7881789 

I I ! 
1.60 

0.03 
0.09 
0.03 
0.09 
3.2~s 
4.51s 
2.9~s 
7.7/&s 

2.00 

** The extra time for the first GBC is the same time as shown in the next table for the first intelligent option module 
This time should be counted only once. 

Note 
Functions in bold type in Table A-8 above impact the sweep 
continuously. All other functions impact the sweep only when invoked. 

__-. I 
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Use the following form for predicting the sweep impact due to Genius I/O. The sweep 
impact times can be found in table A-8. 

Table A-9. Worksheet B: Genius I/O Sweep Time 

Open system communications window 

GBC I,/0 scan 
GBC poll for background messages 
Number of GBCs 

Input block scan segments - number of 
Input block scan segments - sweep impact 

Output block scan segments - number of 
Output block scan segments - sweep impact 

Bytes of discrete J./O data on GBCs - main rack 
Sweep impact/byte,discrete I/O data - main rack 

Bytes of discrete I/O data on GBCs - expansion racks 
Sweep impactbytes of discrete VO data - expansion racks 

Words of analog VO data on GBCs - main rack 
Sweep impacthord analog I/O data - main rack 

Words of analog I/O data on GBCs - expansion racks 
Sweep impacthord analog l/O data - expansion racks 

Predicted Genius I/O Scan Impact 

= - - 

X = 
- - 

X = 
- - 

X = 
- - 

X = 
- ~ 

X = 
~ - 

X = 
- - 

= x- ~ 

X = 
- - 
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Sweep Impact of FIP I/O and FBCs 
The sweep impact of FIP I/O and FIP Bus Controllers (FBC) is similar to that of Series 
90-70 I/O. There is an overhead for the I/O scan that should be counted only once 
between the Series 90-70 I/O scan and the FBC I/O scan. There is also a per FIP Bus 
Controller sweep impact, a per scan segment sweep impact; and a transfer time (per 
word) sweep impact for all I/O data. 

The sweep impact per FIP Bus Controller has three parts: 

1. Sweep impact to open the system communications window. This is added only once 
when the first intelligent option module (of which the FIP Bus Controller is one) is 
placed in the system. 

2. Sweep impact to poll each FIP Bus Controller for background messages (datagrams). 
This part is an impact for every FIP Bus Controller in the system. 

Note 
Both the first and second parts of the FIP Bus Controller’s sweep impact 
may be eliminated by closing the system communications window 
(setting its time to 0). This should only be done to reduce scan time 
during critical phases of a process to ensure minimal scan time. 
Incoming messages will timeout, and COMMREQs will stop working 
while the window is closed. Communications with KM and LAN 
modules will also stop. 

3. Sweep impact to scan the FIP Bus Controller. This impact results from the PLC CPU 
notifying the FIP Bus Controller that its new output data has been transferred and 
commanding the FIP Bus Controller to ready its input data, as well as informing the 
FIP Bus Controller that the PLC has finished another sweep and is still in RUN 
mode. 

- 
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A scan segment for FIP I/O consists of FIP blocks on the same bus with consecutive 
reference addresses and consecutive bus addresses. The time to process a single scan 
segment is higher for an input scan segment than it is for an output scan segment. The 
scan segment processing is the same for analog, discrete, and global data scan segments. 
Discrete data is transferred a byte at a time and takes longer to complete the transfer 
than analog data, which is transferred a word at a time. Global data should be counted 
as either discrete or analog, based on the memory references used in the source or 
destination. 

Note 
The sweep time information was not available at the time this manual 
was printed (the blank spaces in the table below). Refer to the IPI for 
the specific CPU for this information. 

Table A-10. Sweep impact Time of FIP I/O and FBCs * 

!- 

L 

t- 

FIP Bus Controller 
open system communications window 
per FIP Bus Controller polling for background messages 
per FIP Bus Controller l/O Scan 

924/ 91q/ 78lf782 
925 915 

First FIP Bus Controller ** 
Subsequent FIP Bus Controllers 

FlP IjO Blocks 
per input block scan segment 
per input block scan segment w/point faults enabled 
per output block scan segment 
per output block scan segment w/point faults enabled 
per byte discrete I/O data in the main rack 
per byte discrete l/O data in expansion racks 
per word analog L’O data in the main rack 
per word analog l/O data in expansion racks 

Asvnchronous Events 
Fa;lt Message 

-. . . , . . . . 
limes are in mllllseconcts, except for those Klentihed as mlcroseconds. 
The extra time for the first FBC is the same time as shown in the next table for the first intelligent option module. 
This time should be counted only once. 

Note 
Functions in bold type in Table A-8 above impact the sweep 
continuously. All other functions impact the sweep only when invoked. 
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Use the following form for predicting the sweep impact due to FIP I/O. The sweep 
impact times can be found in table A-8. 

Table A-11. Worksheet B: FIP f/O Sweep Time 

Open system communications window 

FBC I/O scan 
FBC poll for background messages 
Number of FBCs 

Input block scan segments - number of 
Input block scan segments - sweep impact 

Output block scan segments - number of 
Output block scan segments - sweep impact 

Bytes of discrete I’0 data on FBCs - main rack 
Sweep impactbyte,discrete I/O data - main rack 

Bytes of discrete I/O data on FBCs - expansion racks 
Sweep impactiytes of discrete I/O data - expansion racks 

Words of analog I/O data on FBCs - main rack 
Sweep impact/word analog VO data - main rack 

Words of analog Ii0 data on FBCs - expansion racks 
Sweep impact:word analog I/O data - expansion racks 

Predicted FE’ I/O Scan Impact 

= - ~ 

X = 
- ~ 

X = 
- - 

X = 
- - 

X = 
- - 

X = 
- - 

X = 
- - 

= x- - 

X- = 
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Sweep Impact of Intelligent Option Modules 
Intelligent option modules include Programmable Coprocessor Modules (KM), 
Alphanumeric Display Coprocessor (ADC) Modules, Graphics Display Coprocessor 
(GDC) Modules, MAP LAN Modules, Ethernet LAN Modules, and Genius Bus 
Controllers being used for Genius LAN capabilities. The sweep impact for these 
intelligent option modules is highly variable. The opening of the system 
communications window and the polling of each module have relatively small impacts 
compared to the sweep impact of CPU memory read or write requests. 

The following equations show how to calculate the fixed sweep of each module. 

PCM = Polling Sweep Impact + Clock Refresh Impact once every l/2 sec. 

ADC = Polling Sweep Impact + Clock Refresh Impact once every l/2 sec. 

GDC = Polling Sweep Impact + Clock Refresh Impact once every l/2 sec. 

MAP LAN = Polling Sweep Impact + LAN I/O Scan Impact. 

EthernetLAN = Polling Sweep Impact + LAN I/O Scan Impact. 

GBC = Polling Sweep Impact + GBC I/O Scan Impact (see page A-13). 

FBC = Polling Sweep Impact + FBC I/O Scan Impact (see prev section). 

The table below shows the fixed sweep impact times in milliseconds for intelligent 
option modules, It also contains sweep impact times for reading and writing the PLCs 
system memories (includes all memories except %I’ and %L, which are slightly slower). 
The read and write service requests have two boundary conditions that change the 
times and are, therefore, broken up into three sets of times to reflect these boundary 
conditions. 

Table A-12. Fixed Sweep Impact Times for Intelligent Option Modules * 

924 914/ 781/782 7311732 
Sweep Impact Item 925 915 788l789 7711772 

Intelligent Option Modules 
First module (open comm window) 0.60 
Per module (polling) 0.10 
LAN module I/O Scan 0.15 

i---. KM, ADC, GDC clock refresh 0.60 

i 7 LC Memory Access from IOMs 
!  Read/write 1 to 3 words. * 3.00 
1 Read/write 4 to 128 words. 3.10 
1 Read/write each additional 128 words. 1.00 

* Times are in milliseconds. Not all of the timing information needed for the above table was available at 
print time for this manual (the blank spaces). Refer to the IPI for each CPU for this information. 

l * Reads can only fit 3 words into the basic message. 
Writes can fit 4 words before a 256 byte text buffer is needed. 

Note 
Functions in bold type in Table A-10 on page A-17 impact the sweep 
continuously. All other functions impact the sweep only when invoked. 
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I/O Interrupt Performance and Sweep Impact 

A-20 

-- 

There are several important performance numbers for I/O interrupt blocks or 
Event-Triggered programs. The sweep impact of an I/O interrupt invoking an empty 
program or block measures the overall time of fielding the interrupt, starting up the 
program or block, exiting the program or block, and restarting the interrupted task. The 
maximum I/O interrupt rate reflects the limit of I/O interrupts invoking a minimal 
program or block at a sustained rate over time. The time to execute the logic contained 
in the interrupt program or block will affect the limit by causing the PLC to spend more 
time servicing I/O interrupts and thus reduce the maximum I/O interrupt rate. 

The minimum, typical, and maximum interrupt response times reflect the time from 
when a single I/O module sees the input pulse until the first line of ladder logic or C 
code is executed in the I/O interrupt program or block. Minimum response time reflects 
a 300 psec input card filter time + time from interrupt occurrence to first line of ladder 
logic in I/O interrupt program or block. The minimum response time can only be 
achieved when no intelligent option modules are present in the system and the 
programmer is not attached. Typical response time is the minimum response time plus a 
maximum interrupt latency of 2.0 ms for the model 731 CPU. This interrupt latency 
time is valid, except when one of the following operations occurs: 

l The programmer is attached. 
l A store of logic, ALT-S store, RUN mode store, or word-for-word change occurs. 
l A fault condition (logging of a fault) occurs. 
l Another I/O interrupt occurs. .-- 
l The CPU is transferring a large amount of input (or output) data from an I/O 

controller (e.g., a Genius Bus Controller or a FIP Bus Controller). Heavily loaded I/O 
controllers should be placed in the main rack whenever possible. 

Any one of these events extends the interrupt latency (the time from when the interrupt 
card signals the interrupt to the CPU to when the CPU services the interrupt) beyond 
the typical value. However, the latency of an interrupt occurring during the processing 
of a preceding I/O interrupt is unbounded. I/O interrupts are processed sequentially so 
that the interrupt latency of a single I/O interrupt is affected by the duration of the 
execution time of all preceding interrupt blocks. (Worst case is that every I/O interrupt 
in the system occurs at the same time so that one of them has to wait for all others to 
complete before it starts.) 
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The maximum response time shown below does not include the two unbound events. 

Table A-13. I/O Interrupt Block Performance and Sweep Impact Times * 

924 9lql 781/782 7311732 
Sweep Impact Item 925 915 788l789 7711772 

I./O interrupt sweep impact 0.95 
I./O interrupt response time 

Input card filter time 0.30 
+ typical interrupt latency 1.40 
+ interrupt to logic time 0.48 
Minimum response time 0.78 
Typical response time 2.18 
Maximum response time 3.60 

I/O interrupt rate limit 450 ints/sec 
IlO interrupt rate limit w/no IOMs 750 ints/sec 

l Times are in milliseconds. Not all of the timing information needed for the above table was available at 
print time for this manual (the blank spaces). Refer to the IPI for each CPU for this information. 

Table A-14. Event-Triggered Interrupt Performance and Sweep Impact Times * 

924 914/ 1 7811782 1 
Sweep Impact Item 

l/O interrupt sweep impact 

l/O interrupt response time 
Input card filter time 

925 915 788/789 

+ typical interrupt latency 
+ interrupt to logic time 

Minimum response time 
Typical response time 
Maximum response time 

I/O interrupt rate limit 
I’0 interrupt rate limit w/no IOMs 
* Times are in milliseconds. Not all of the timing information needed for the above table was available at 

print time for this manual (the blank spaces). Refer to the IPI for each CPU for this information. 

The following form is a worksheet for the sweep impact times of programmer sweep 
impact, intelligent option modules, and I/O Interrupts. (Refer to tables A-4, A-10, and 
A-11.) 

Note 
Not all of the timing information needed for the above table was 
available at printing time for this manual (the blank spaces). Refer to 
the IPI for each CPU for this information. 
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Table A-15. Worksheet C: Programmer, IOM, I/O Interrupt Sweep Time 

Programmer sweep impact 

IOM - first module (open comm window) 
IOM - per module (polling) 
LAN module I/O scan 

+ 
+ 

Total IOM Sweep Impact 

PLC memory access from IOMs 

I.0 interrupt sweep impact 
I.‘0 interrupt response time + = - - 

Predicted Sweep Time (Other) 
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Timed Interrupt Performance 
The sweep impact of a timed interrupt invoking an empty program block or Timed 
program measures the overall time of fielding the interrupt, starting up the program or 
block, exiting the program or block, and restarting the interrupted task. The minimum, 
typical, and maximum interrupt response times reflect the time from when a single 
timed interrupt occurs until the first line of ladder logic or C code is executed in the 
timed interrupt program or block. The minimum response time can only be achieved 
when no intelligent option modules are present in the system and the programmer is 
not attached. Typical response time is the minimum response time plus the CPU’s 
maximum latency time. This interrupt latency time is valid, except when one of the 
following operations occurs: 

GFK-0265G 

l The programmer is attached. 
l A store of logic, ALT-S store, RUN mode store, or word-for-word change occurs. 
l A fault condition (logging of a fault) occurs. 
l Another timed interrupt or I/O interrupt occurs. 

Any one of these events extends the interrupt period beyond the typical value. 
However, the latency of an interrupt occurring during the processing of a preceding 
timed or I/O interrupt is unbounded. For interrupts, the worst case is that every timed 
and I/O interrupt in the system occurs at the same time so that one of them has to wait 
for all others to complete before it starts. 

The maximum response time shown below does not include the two unbound events. 

Table A-l 6. Timed Interrupt Performance and Sweep Impact Times * 

924 91q/ 7811782 7311732 
Sweep Impact Item 925 915 788/789 7711772 

Timed interrupt sweep impact 1.15 

Timed interrupt response time 
Typical interrupt latency 1.40 
+ interrupt to logic time 0.68 

Minimum response time 0.68 
Typical response time 2.08 
Maximum response time 3.50 

* Times are in milliseconds. Not all of the timing information needed for the above table was available at 
print time for this manual (the blank spaces). Refer to the IPI for each CPU for this information. 

Table A-l 7. Event-Triggered Interrupt Performance and Sweep Impact Times * 

924 914/ 781l782 
Sweep Impact Item 925 915 788l789 

Timed interrupt sweep impact 

Timed interrupt response time 
Typical interrupt latency 
+ interrupt to logic time 

Minimum response time 
Typical response time 
Maximum response time 

* Times are in milliseconds. Not all of the timing information needed for the above table was available at 
print time for this manual (the blank spaces). Refer to the IPI for each CPU for this information, 
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Examples of Calculating Predicted Sweep Times 
The following two examples are provided to show how to calculate predicted sweep 
times. The first example is a small system and the second is a large system. Neither of 
these sweep time estimates include a time for logic execution. In both of these systems, 
the calculated sweep is for normal sweep time with point faults disabled, the PCM is 
idle, and the programmer is not attached. The times used in the calculation are extracted 
from tables A-3, A-5, A-7, A-8, and A-10. Sample forms for calculating predicted sweep 
times are provided after the examples. 

Small System 

32PT 32PT 8CHN 4CHN PCM 
output output Analog Analog 

Input output 

5 6 7 8 9 

MAIN RACK 

Sweep Calculations 

-1 = -1 + 1 I/O Scan Impact 1 + [I 

Base Sweep Time 

LO Scan Impact = LO Scan Overhead + Series 90-70 I/O Scan Impact 
Number of discrete l/O modules-main rack 
Sweep impact time per discrete r/O module 

Number of analog base and output modules -main rack 
Sweep impact time per analog base and output modules 

LO Scan Impact = 0.32 +16 
L’O scan overhead 

4 
x-Rrli?- = 0.32 

2 
x O-)8 = 0.16 

-Q&48-=- 
n.38== 

KM Impact 
First module (o en comm window) 
Per module (poting) 

0.60 
+n.ln= n70 

Predicted Sweep Time =4.04 

Note 
Times are in milliseconds. 
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Large System 

PS CPU BTM GBC GBC GBC GBC KM KM ENET 
781 20Blks 20Blks 16Blks 16Blks LAN 

0 1 2 3 4 5 6 7 8 9 

MAIN RACK 

PS BRM 

0 1 

32PT 
Input 

2 

32PT 
Input 

3 

32PT 32PT 8CHN 16CHN 4CHN 4CHN 
output output Analog Analog Analog Analog 

Input Expndr output output 

4 5 6 7 8 9 

RACK1 

PS BRM 32PT 
Input 

32PT 
Input 

32PT 32PT 8CHN 
output output Analog 

Input 

0 1 2 3 4 5 6 

RACK2 

GFK0265G 

4cHN 
Analog 
output 

9 

The Genius block configuration used for this example is all 16 point grouped (QI) blocks 
with all bus addresses having contiguous reference addresses. 
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Predicted Sweep Calculations 

Base Sweep Time 

I/O Scan overhead 
90-70 I/O scan impact (see table A-13, Worksheet A) 
Genius I/O scan impact (see table A-14, Worksheet B) 
VO scan overhead 

KM impact 
Number of PCMs 

LAN impact 
IOM impact 

-!uL=0.10 

+* - 
+-5&L 

=6.88 

X .30 
2 

0.60 
+.os 

= .68 

Predicted Sweep Time =8.66 

A-26 

Note 
Times are in milliseconds. 
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Table A-l 8. Worksheet A 

, I  

Number of expansion racks 2 
Sweep impact per expansion rack x.03=.06 

Number of discrete I/O modules - main rack 
Sweep impact per discrete I/O module - main rack 

Number of discrete I/O modules - expansion rack 
Sweep impact per discrete L/O module-expansion rack 

X = 
- - 

Number of analog input base and output modules - main rack 
Sweep impact per analog input base and output module - main rack 

Kumber of analog input expander modules (same segment) -main rack 
Sweep impact per analog input expander modules (same segment) -main rack 

Number of analog input expander modules (new segment) -main rack 
Sweep impact per analog input expander modules (new segment) - main rack 

Number of analog input base and output modules-expansion rack 
Sweep impact per analog input base and output module-expansion rack 

Number of analog input base and output modules (same segment) - expansion rack 
Sweep impact per analog input base and output module (same segment) - expansion rack 

Number of analog inpu t base and output modules (new segment) -expansion rack 
Sweep impact per analog input base and output module (new segment) - expansion rack 

8 
X .05 = .40 

--A 
X .04 = . 24 

X = 
~ - 

X = 
- - 

= x- - 

2 
X.05 = .lO 

X = 

Predicted Series 90-70 I/O Module Sweep Impact .80 
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Table A-l 9. Worksheet B 

Open system communications window 

GBC L’O scan 
GBC poll for background messages 
Number of GBCs 

Input block scan segments - number of 
Input block scan segments - sweep impact 

Output block scan segments - number of 
Output block scan segments - sweep impact 

Bytes of discrete I/O data on GBCs - main rack 
Sweep impactbyte,discrete J/O data - main rack 

Bytes of discrete I/O data on GBCs - expansion racks 
Sweep impactbytes of discrete I/O data - expansion racks 

Words of analog I/O data on GBCs - main rack 
Sweep impacthord analog I/O data - main rack 

Words of analog I/O data on GBCs - expansion racks 
Sweep impact’word analog I/O data - expansion racks 

0.30 = 0.30 

0.94 
X 0.04 = 0.98 
X 4 =3.92 

4 
X 0.02 = 0.08 

4 
X 0.02 = 0.08 

288 
X .0018 = .5184 

X = 
- - 

= x- - 

Predicted Genius I/O Scan Impact 5.88 -. ’ 

L 
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Table A-20. Sample Worksheet A 

Yumber of expansion racks 
Sweep impact per expansion rack 

Kumber of discrete I/O modules - main rack 
sweep impact per discrete I/O module - main rack 

Number of discrete 1/O modules - expansion rack 
Sweep impact per discrete I/O module-expansion rack 

Number of analog input base and output modules-main rack 
Sweep impact per analog input base and output module-main rack 

h’umber of analog input expander modules (same segment) - main rack 
Sweep impact per analog input expander modules (same segment) - main rack 

Number of analog input expander modules (new segment) -main rack 
Sweep impact per analog input expander modules (new segment) -main rack 

Number of analog input base and output modules-expansion rack 
Sweep impact per analog input base and output module-expansion rack 

Number of analog input base and output modules (same segment) - expansion rack 
SJveep impact per analog input base and output module (same segment) - expansion rack 

Kumber of analog input base and output modules (new segment) -expansion rack 
Sweep impact per analog input base and output module (new segment) - expansion rack 

X- 

X 

X 

=- 

= 

= 

X 

X 

X 

X- 

X- 

X = 

Predicted Series 90-70 I/O Module Sweep Impact 

GFK-026SG Appendix A CPU Performance Data A-29 



q A 

Table A-21. Sample Worksheet B 

Open system communications window 

GBC I/O scan 
GBC poll for background messages 
Xumber of GBCs 

input block scan segments - number of 
Input block scan segments - sweep impact 

Output block scan segments - number of 
Output block scan segments - sweep impact 

Bytes of discrete VO data on GBCs - main rack 
Sweep impact’byte,discrete I/O data - main rack 

Bytes of discrete I/O data on GBCs - expansion racks 
Sweep impact/bytes of discrete I/O data - expansion racks 

Words of analog Ii0 data on GBCs - main rack 
Sweep impact/word analog l/O data - main rack 

Words of analog I/O data on GBCs - expansion racks 
Sweep impact/word analog I/O data - expansion racks 

= - - 

X = 
- - 

X = 
- - 

X = - - 

X = 
- - 

X = 
- - 

X = 
- - 

X- = 

X = 
- - 

Predicted Genius I/O Scan Impact 
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Table A-22. Sample Worksheet C 

P---. 
f 

Programmer sweep impact 

IOM - first module (open comm window) 
IOM - per module (polling) 
LAN module VO scan 

PLC memory access from IOMs 

1.0 interrupt sweep impact 
l/O interrupt response time 

= 

+ 
+ 

Total IOM Sweep Impact = 

= 

+ = - - 

Predicted Sweep Time (Other) 
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B 

Interpreting Faults Using 
Logicmaster 90-70 Software 

The Series 90-70 PLC maintains two fault tables, the I/O fault table for faults generated 
by I/O devices (including I/O controllers) and the PLC fault table for internal PLC faults. 
The information in this appendix will enable you to interpret the message structure 
format when reading these fault tables. 

This is a sample I/O fault table, as displayed in Logicmaster 90-70 configuration software. _ . 

!m ?m 6m 7m 8m YmlQm 
1 LIB ~SEIUP IFOLDER IIJIILIY [PRINT ’ 

> 
I/O FAULT TFIBLE 

TOP FAULT DISPLhYED: 80609 TfiBLE LAST CLEIIRED: 84-23 13:11:48 
TOTAL FAULTS: QQQQY ENTRIES OUERFLOWED: QQQQQ 

FAULT DESCRIPTION: PLC DATE/TItlE: 04-24 13:22:06 

FAULT C IRC REFERENCE FAULT FfiULT DATE TI?lE 
LOCATION NO. fiDDR . CATEGORY TYPE B-D H: tl: S 

-- 

3.1.1.11 15 zl 00865 CIRCUIT FAULT DISCRETE FAULT 04-24 09:59:59 
3.1.1.2 8 Zl 01017 CIRCUIT FFIULT DISCRETE FAULT 04-24 09 :50 : 14 
3.1.1.2 8 ZI QlQ17 CIRCUIT FhULT DISCRETE FIXILT 04-24 Q9:45:55 
3.1.2.29 1 zrq QQQQl CIRCUIT FAULT DISCRETE FMLT 04-24 Q9:3Q:Ql 
3.1.2.8 18 zFlq 00017 CIRCUIT FIVJLI bNALOG FbULT 04-24 QY:lY:Q7 
3.1.1.4 LOSS OF BLOCK 84-24 QY:Ql:sv 
3.1.2 I/O BUS FFIULT BUS FfiULT 84-24 Q8:30:32 
3.1 LOSS OF IOC 04-24 Q8:30:31 
3.1.2.7 LOSS OF BLOCK 84-24 08 : 12 : 22 

c / 

This is a sample PLC fault table, as displayed in Logicmaster 90-70 programming software. 

im Am b& 7w 8m 99iEpllQm 
ISETUP IFOLDER IUTILTY IPRINT- 

PLC FAULT TABLE 

TOP FfilJLT L;SPLAYED: 00006 TABLE LAST CLECIRED: 03-24 13:12:38 
TOT,:: FAULTS : 00006 ENTRIES OVERFLOWED: QQQQQ 

PLC DATE/TIRE: 04-24 13:43:06 

FAULT FAULT DATE IIHE 
LOChTION DESCRIPTION t&D H: tl: S 

-- 

0.1 Null system configuration for RUN mode 84-24 13:4(3:33 
6.0 Loss of, or missing, rack 84-24 13:05:06 
0.1 Password access failure 84-24 11:15:18 
0.1 Password access failure 04-24 Q8:1Q:Q3 
2.4 Loss of, or missing, option module 84-24 QQ:Q1:27 
0.1 Low battery signal 
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Both tables contain similar information. 

l The PLC fault table contains: 

o Fault location. 

q Fault description. 

•I Date and time of fault. 

l The I/O fault table contains: 

q Fault location. 

o Circuit number. 

q Reference address. 

o Fault category. 

0 Fault type. 

q Date and time of fault. 

The Series 90-70 PLC maintains additional information on each fault that, because of 
space limitations on the Logicmaster screen, is not displayed. This additional fault table 
information may be viewed by positioning the cursor on the fault and pressing the 
CTRL and F keys together. A line of hexadecimal characters is displayed on the line 
directly beneath the softkey menus. This is the full fault entry, as stored by the PLC 
CPU. This additional data, along with suggestions for fixing the fault, may also be 
viewed by positioning the cursor on the fault and pressing the Zoom (FlO) key. - 

The following screen is an example display of the PLC fault table. Note the hexadecimal 
information displayed on the line beneath the softkey menus. 

PLC FAULT TABLE 

TOP FAULT DISPLAYED: 08803 
TOIFIL FAULTS: 80003 

IABLE LFIST CLEARED: 04-23 13:42.:38 
ENTRIES OVERFLOWED: QQQQQ 

PLC DATE/TINE: 84-24 13:43:Q6 

FAULT FAULT DME TINE 
LOCATION DESCRIPTION N-D H: N: S 

-- 
8.3 Genius block I/O type mismatch 04-24 11:2a:33 
0.1 Lou battery 84-24 09:16:Q5 
0.3 User application fault 04-24 Q6:45:1B 

- i 
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PLC Fault Table 
The following diagram identifies each field in the fault entry: 

00 000080 00030100 0802 0400 FF16010400000000 

1 I %;tGroup 

The following paragraphs describe each field in the fault entry. Included are tables 
describing the range of values each field may have. 

Long/Short Indicator 
This byte indicates whether the fault contains 8 bytes or 24 bytes of fault extra data. 

Spare 
These six bytes are pad bytes, used to make the PLC fault table entry exactly the same 
length as the I/O fault table entry. 

Rack 
The rack number ranges from 0 to 7. Zero is the main rack, containing the PLC. Racks 1 
through 7 are expansion racks, connected to the PLC through a Bus Transmitter Module 
in the main rack and Bus Receiver Modules in the expansion racks. 

Slot 
The slot number ranges from 0 to 9. The PLC CPU always occupies slot 1 in the main 
rack (rack 0). 

Task 

/ 
The task number ranges from 0 to +65,535. Sometimes the task number provides 
additional information to PLC engineers; typically, however, the task number can be 
ignored. 
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PLC Fault Group 
Fault group is the highest classification of a fault. It identifies the general category of the 
fault. The fault description text displayed by Logicmaster 90-70 software is based on the 
fault group and the error codes. 

Table B-l lists the possible fault groups in the PLC fault table. Group numbers less than 
80 (Hex) are maskable faults, while group numbers greater than or equal to 80 (Hex) are 
non-ma&able faults. 

The last non-maskable fault group, Additional PLC FuuZf Codes, is declared for the 
handling of new fault conditions in the system without the PLC having to specifically 
know the alarm codes. All unrecognized PLC-type alarm codes belong to this group. 

Grou 

Decimal 

1 1 
4 4 
5 5 
8 8 

11 B 
12 C 
13 D 
14 E 
16 10 
17 11 
18 12 
19 13 
20 14 
21 15 
22 16 

Number T 
Hexadecimal Group Name Fault Action 

Loss of, or missing, rack. 
Loss of, or missing, option module. 
Addition of, or extra, rack. 
Addition of, or extra, option module. 
System configuration mismatch. 
System bus error. 
PLC CPU hardware failure. * 
Non-fatal module hardware failure. 
Option module software failure. 
Program block checksum failure. 
Low battery signal. 
Constant sweep time exceeded. 
PLC system fault table full. 
I/O fault table full. 
User Application fault. 
Additional PLC fault codes. 

128 80 
129 81 
130 82 
131 83 

System bus failure. 
No user’s program on power-up. 
Corrupted user RAM detected. 
Window completion failure in Constant 
Sweep mode (i.e., all windows failed to 
receive their allotted time). 
Password access failure. 
Null system configuration for RUN mode. 
PLC CPU software failure. 
More than the allowable number of I/O bus 
controllers were found in the system. 
PLC sequence-store failure. 

Fatal 
Diagnostic 
Diagnostic 
Diagnostic 

Fatal 
Diagnostic 

Fatal 
Diagnostic 
Diagnostic 

Fatal 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 

As specified 

Fatal 
Informational 

Fatal 
Informational 

132 84 
134 86 
135 87 
136 88 

Informational 
Informational 

Fatal 
Fatal 

137 
The PLC C 

89 Fatal 
to prevent 

Table B-1. PLC Fault Groups 

LED will flash on and off to indicate that the failure was not serious enou gh 
programmer communications from retrieving the fault table information. 
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PLC Fault Action 
Each fault may have one of three actions associated with it. 

Table B-2. PLC Fault Actions 

Fault Action Action Taken by CPU Code 

Informational Log fault in fault table. 1 
Diagnostic Log fault in fault table. 2 

Set fault references. 
Fatal Log fault in fault table. 3 

Set fault references. 
Go to StOP mode. 

Error Code 
The error code further describes the fault. Each fault group has its own set of error 
codes. 

The first table below shows error codes for the PLC Software Error Group (Group 87H). 

Table B-3. Alarm Error Codes for PLC CPU Software Faults 

)ecimal Hexadecimal Name 

20 14 Corrupted PLC Program Memory. 
39 27 Corrupted PLC Program Memory. 
82 52 Backplane Communications Failed. 
90 5A User Shut Down Requested. 

123 73 Remote I/O Scanner Communications Failure. 
149 95 Store from Flash on Power-Up Failed. &&e: The first byte of the Fault Specific Data 

describes why the store from flash failed: 

Fault Specific 
&Qr Data Value Description 

DEVICE-NOT- 
AVAILABLE CF Specific device is not available in the system. 

BAD-DEVICE- cc Data stored on device has been corrupted 
DATA and is no longer reliable. Or, Flash Memory 

has not been initialized. 

DEVICE-RW- 
ERROR 

FLASH- 
INCOMPAT- 
ERROR 

CB 

8E 

Error occurred during a read/write of the 
Flash Memory device. 

Data in Flash Memory is incompatible with 
the PLC CPU firmware release due to the 
CPU firmware revision numbers, the 
instruction groups supported, or the CPU 
model number. 

All others 

ITEM-NOT- 8D One or more specified items were not found 
FOUND-ERROR in Flash Memory. 

PLC CPU Internal Svstem Error. 
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The next table shows the error codes for all the other fault groups. 

Table B-4. Alarm Error Codes for PLC CPU Faults 

Decimal Hexadecimal Name 

PLC Error Codes for Loss of Option Module Group 

3 3 Bus Transmitter Module Found in Expansion Rack. 
22 16 Analog Expander Located to Left of Base Converter Module. 
25 19 Lost Analog Expander Module. 
44 2c Option Module Soft Reset Failed. 
45 2D Option Module Soft Reset Failed. 
59 3B Loss of, or missing communications driver. 
60 3c Module in firmware update mode. 
65 41 Module is in Standalone mode; mail system not initialized. 
255 FF Option Module Communication Failed. 

Error Codes for Addition of, or Extra Rack Group 

1 1 Addition of, or Extra Rack. 
Error Codes for Reset oj Addition oj or Extra Option Module Group 

2 2 Module Restart Complete. 
3 3 LAN Interface Restart Complete; Running a Utility. 

All others Reset of, Addition of, or Extra Option Module. 
Error Codes for Module Hardware Error Group 

1 1 Non-fatal LAN Hardware error. 
416 1AO Required 12V PS failed or missing. 
450 lC2 LAN Controller Underrun/Overrun; Resuming. 
451 lC3 LAN Interface Failure; Switched Off Network. 
452 lC4 LAN Network Problem; Performance Degraded. 
453 lC5 LAN Severe Network Problem; Attempting Recovery. 
454 lC6 LAN Transceiver Fault; Off Network Until Fixed. 

Error Codes for Option Module Software Failure Group 

1 1 Unsupported Board Type. 
2 2 COMREQ - mailbox full on outgoing message that starts the 

COMREQ. 
3 3 COMREQ - mailbox full on response. 
4 4 More Than One BTM in Rack. 
5 5 Backplane Communications with PLC; Lost Request. 

10 A Error with LAN interaction. 
11 B Resource (allot, tbl ovrflw, etc.) error. 
12 C VME backplane error. 
13 D User program error. 

401 191 Module Software Corrupted; Requesting Reload. 
402 192 LAN System Software Fault; Resuming. 
403 193 LAN System Software Fault; Aborted Assoc and Resuming. 
404 194 LAN System Software Fault; Restarted LAN I/E 
405 195 LAN System Software Fault; Reinitializing LLC. 
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Table B-4. Alarm Error Codes for PLC CPU Faults (cont’d) 

Decimal Hexadecimal Name 

Error Codes for System Configuration Mismatch Group 

2 2 Genius Block Model Number Mismatch. 
4 4 Genius Block I/O Type Mismatch. 
7 7 Daughter Board Mismatch. 
8 8 Analog Expansion Mismatch. 
9 9 Genius Block Broadcast Control Data (BCD) Length Mismatch. 

10 A Unsupported Feature. 
11 B Revision A BTM not in Right Slot. 
14 E LAN Duplicate MAC Address. 
15 F LAN Duplicate MAC Address Resolved. 
16 10 LAN MAC Address Mismatch. 
17 11 LAN Soft Switch/Modem Mismatch. 
19 13 Genius Block Direct Control Data (DCD) Length Mismatch. 
23 17 Program exceeds memory limits. 
29 1D Incompatible scheduling mode. 
30 1E Reference length mismatch. 
31 1F Invalid configuration parameters. 
32 20 New configuration requires reset. 
36 24 I/O specification mismatch. 
37 25 Controller reference out of range. 
39 27 Bad interrupt trigger. 

Error Codes for System Bus Error Group 

4 4 Unrecognized VME Interrupt Error. 

A11 others System Bus Error. 

Error Codes for Program Block Checksum Group 

0 0 Corruption of program block header in the Series 90-70 PLC. 
1 1 Corruption of stored OMF records stored in Series 90-70 PLC. 
2 2 Corruption of stored OMF records stored in Series 90-70 PLC. 
3 3 Program or program block checksum failure. 

Error Codes for Low Battery Signal 

0 0 Failed battery on PLC CPU or other module. 
1 1 Low battery on PLC CPU or other module. 
2 2 Failed battery from VME backplane. 
3 3 Low battery from VME backplane. 
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Table B-4. Alarm Error Codes for PLC CPU Faults (cont’d) 

Decimal Hexadecimal 

Err1 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 A 
11 B 
12 C 
13 D 
14 E 
15 F 
17 11 
28 1c 
29 1D 

Codes for User Application Fault Group 

Indirect Reference Address Out of Range. 
PLC Watchdog Timer Timed Out. 
GBC COMREQ. 
GBC Bkgnd msg - Bad Genius Bus Request. 
COMREQ - WAIT mode not available for this command. 
COMREQ - Bad Task ID. 
Application Stack Overflow. 
LAN Data Memory Exhausted - Check Parms; Resuming. 
Bad Remote Application Request; Discarded Request. 
Bad Local Application Request; Discarded Request. 
LAN IiF Capacity Exceeded; Discarded Request. 
LAN PROM/Software Mismatch; Running Soft SW Util. 
LAN I/F Can’t Init - Check Parms; Running Soft SW Util. 
Run-time error detected in an external block. 
SORT function in an interrupt did not execute. 
Standalone Run-Time Error. 
Program Exceeded Wind Down. 

1 Proeram Not Readied. 
- 
Error Codes for System Bus Failure Group 

I Name 

1 1 1 Operating system. 
Error Codes for Corrupted User RAM on Powerup Group 

1 1 Corrupted User RAM on Power-up. 
2 2 Illegal Boolean Opcode Detected. 
5 5 Partial Store failure on second pass of parsing OME 
6 6 Corrupted Remote I/O Scanner EEPROM; Config Lost. 

Error Codes for PLC CPU Hardware Faults 

2169 879 
2172 87C 
2048 800 

to to 
4095 FFF 

All other codes 

Remote l/O Scanner Comm Failure; Verify Bus. 
Remote I/O Scanner Serial Bus Address Conflict. 
Remote I/O Scanner Hardware Fault. 

PLC CPU Hardware Failure. 
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PLC Fault Extra Data 
The Fault Extra Data field in the PLC fault table contains details of the fault entry. Some 
examples of what data may be present are: 

System Configuration Mismatch 

Four error codes in the System Configuration Mismatch group supply fault extra data: 

Table B-5. PLC Fault Extra Data - System Configuration Mismatch 

Fault Extra Data 
Byte Number Model Number Mismatch 

PI FE 
PI Bus address. 
PI Installed module’s model number. 
[31 Configured model number. 

Fault Extra Data 
Byte Number I/O Type Mismatch 

PI FE 
PI Bus address. 
PI Installed module’s VO type. 
131 Configured module’s I/O type. 

Fault Extra Data 
Byte Number BCD Length Mismatch 

PI FE 
PI Bus address. 
PI Module’s broadcast data length. 
I31 Configured module’s broadcast data length. 

Fault Extra Data 
Byte Number DCD Length Mismatch 

PI FE 
PI Bus address. 
PI Module’s directed data length. 
[31 Configured module’s directed data length. 
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The following table shows the Genius model numbers, used when a model number 
mismatch occurs. 

Table B-6. Genius Block Model Numbers 

r Number r 
Decimal Hexadecimal Description 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
32 
69 
70 
70 
71 
72 
72 
73 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

127 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 

4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
20 
45 
46 
46 
47 
48 
48 
49 
49 
4A 
4B 
4c 
4D 
4E 
4F 
50 
51 
52 
7F 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 

Genius Network Interface (GENI). 
Phase B Hand Held Monitor. 
Phase B Series Six Genius Bus Controller with Diagnostics. 
Phase B Series Six Genius Bus Controller without Diagnostics. 
PLCM/Series Six. 
PLCM/Series 90-40. 

8D 

Series 90-70 Single Channel Bus Controller. 
Series 90-70 Dual Channel Bus Controller. 
Series 90-10 Genius Communications Module. 
Series 90-30 Genius Communications Module. 
High Speed Counter. 
Phase B 115Vac g-point (2 amp) Grouped Block. 
Phase B 115Vad125Vdc 8-point Isolated Block. 
Phase B 115Vac/125Vdc 8-point Isolated Block without Failed Switch. 
Phase B 22OVac 8-point Grouped Block. 
Phase B 24-48Vdc 16-point Proximity Sink Block. 
Phase B 24Vdc 16-point Proximity Sink Block. 
Phase B 24-48Vdc 16-point Source Block. 
Phase B 24Vdc lbpoint Proximity Source Block. 
Phase B 12-24Vdc 32-point Sink Block. 
Phase B 12-24Vdc 32-point Source Block. 
Phase B 12-24Vdc 32-point 5V Logic Block. 
Phase B 115Vac 16-point Quad State Input Block. 
Phase B 12-24Vdc 16-point Quad State Input Block. 
Phase B 115/23OVac 16-point Normally Open Relay Block. 
Phase B 115/23OVac 16-point Normally Closed Relay Block. 
Phase B 115Vac 16-point AC Input Block. 
Phase B 115Vac 8-point Low-Leakage Grouped Block. 
Genius Network Adapter (GENA). 
Phase B 115Vac 4-input, 2-output Analog Block. 
Phase B 24Vdc 4-input, 2-output Analog Block. 
Phase B 22OVac 4-input, 2-output Analog Block. 
Phase B 115Vac Thermocouple Input Block. 
Phase B 24Vdc Thermocouple Input Block. 
Phase B 115Vac RTD Input Block. 
Phase B 24/48Vdc RTD Input Block. 
Phase B ll5Vac Strain Gauge/mV Analog Input Block. 
Phase B 24Vdc Strain Gauge/mV Analog Input Block. 
Phase B 115Vac 4-input, 2-output Current Source Analog Block. 
Phase B 24Vdc 4-input, 2-output Current Source Analog Block. 
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If the model number is 7FH (Genius Network Adapter), the block may be one of the 
following. (The GENA Application ID is shown for reference.) 

Table B-7. GENA Application ID Numbers 

Number 

Decimal Hexadecimal Description 

131 83 115Vac/230Va&ZWdc Power Monitor Module. 
132 84 24/48Vdc Power Monitor Module. 
160 A0 Genius Remote 90-70 Rack Controller. 

When the system configuration mismatch is an I/O type mismatch, the installed module 
I/O type is one of the following: 

Table B-8. Genius installed Module I/D Types 

When the system configuration mismatch is an VO type mismatch, the configured 
module I/O type is one of the following. (All values are in hexadecimal.) 

Table B-9. Genius Configured Module I/O Types 

Value 

Decimal 1 Hexadecimal 

0 0 Discrete input. 
1 1 Discrete output. 
2 2 Analog input. 
3 3 Analog output. 
4 4 Discrete grouped. 
5 5 Analog grouped. 

20 14 Analog in, discrete in. 
21 15 Analog in, discrete out. 
24 18 Analog in, discrete grouped. 
30 1E Analog out, discrete in. 
31 1F Analog out, discrete out. 
34 22 Analog out, discrete grouped. 
50 32 Analog grouped, discrete in. 
51 33 Analog grouped, discrete out. 
54 36 Analog grouped, discrete grouped. 

I Description 
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Program Block Checksum Failure 

The name of the offending program block is contained in the first eight bytes of the FuuZt 
Specific Data field. 

PLC CPU Hardware Failure (RAM Failure) 

For a RAM failure in the PLC CPU (one of the faults reported as a PLC CPU hardware 
failure), the address of the failure is stored in the first four bytes of the field. 

Application Fault 

Indirect Reference Overflow: The offset address of where the call was made is located 
in the first two bytes. The offending reference (segment selector and offset) is located in 
the next four bytes. The name of the program block in which the function call resides is 
contained in the next eight bytes. 

Bad COMREQ Status Pointer: The first byte contains a hex FE The next four bytes 
contain the segment selector and offset of the status pointer into which the PLC CPU 
could not write. 

Bad Genius Bus Request: Four bytes are used, unless the request is a Read or Write 
Device. In these two datagrams, eight bytes are used. 

Table B-10. Fault Specific Data - Bad Genius Bus Request 

Fault Specific Data Bad Genius Bus Request 

WI FE 
Bus address of requestor. 
Function code. 
Subfunction code. 

111 
PI 
131 
[41 
151 
PI 
[71 Length, if Read/Write device. 

Segment selector, if Read/Write device. 
LSB of offset, if Read/Write device. 
MSB of offset, if Read/Write device. 
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PLC Fault Time Stamp 
The six-byte time stamp is the value of the system clock when the fault was recorded by 
the PLC CPU. (Values are coded in BCD format.) 

Table B-11. PLC Fault Time Stamp 

Byte Number Description 

1 Seconds. 
2 Minutes. 
3 Hours. 
4 Day of the month. 
5 Month. 
6 Year. 

PLC Fault Table Examples 
The following sample PLC fault table displays the first fault above the command line. In 
this section, each of these three faults is examined in detail. 

PLC FfiULT IfiBLE 

TOP FAULT DISPLAYED: 00003 If+BLE LAST CLEfiRED: 04-23 13:42:38 
TOTAL FAULTS: 00003 ENTRIES OUERFLOWED: 00000 

PLC DfiTE/TINE: 04-24 13:43:06 

FFIULT FMLT DATE TIME 
LOCATION DESCRIPTION II-D H: H: S 

-- 

0.3 Genius block I/O type mismatch 04-24 11:28:33 
0.1 Low battery 04-24 09:1fi:o5 
0.3 User application fault 04-24 c&:45:18 
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Genius Block I/O Type Mismatch Example 
The Genius Block VO Type Mismatch fault entry is explained below. (All data is in 
hexadecimal.) 

Field Value Description 

Lo&Short 00 This fault contains 8 bvtes of fault extra data. 

I Rack 1 00 1 Main rack (rack0). I 

I Slot 03 I I Slot 3. In this configuration, slot 3 contains a Genius Bus 
Controller. I 

I Task 1 01 1 Single channel bus controller has onlv one task. I 
I Fault Group 1 OB I System Confieuration Mismatch fault. 
I Fault Action 1 02 I Diagnostic fault. 

Error Code 04 
i I 

Error code 04 in the System Configuration Mismatch group is a 
Genius Block I/O Type Mismatch. I 

Fault Extra Data 
PI 
Ul 
PI 
[31 

FF 
16 
01 
04 

IO Type Mismatch error has four bytes of fault extra data. 
Flag byte. 
Serial bus address: 16 hex is 22 decimal. 
Installed module type, 01 is an inputs only module. 
Configured module I/O type. 04 is a combination module. 

The configuration file stored from Logicmaster 90-70 software shows that the device at 
serial bus address 22 is a combination (mixed) module. However, the “Read ID Reply” 
message the Genius Bus Controller received from the device at serial bus address 22 
shows that the device is configured for inputs only. The Genius Bus Controller logged 
this fault when it detected the mismatch. 

00 000080 00030100 OB02 0400 FF16010400000000 

Task Task 

-. 

B-14 Series 90-70 Programmable Controller Reference Manual - May 1995 GFK0265G 



Low Battery Signal Example 
In this sample screen, placing the cursor on the low battery signal and pressing CTRL-F 
displays the data shown below. (All data is in hexadecimal.) 

This fault occurred because the PLC CPU detected a low battery signal. 

00 lF4100 000’ IO 00 1202 0100 0101 OB300BE069602 
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Fault Extra Data 

Error Code 

Fault Action 

Fault Group 

Task 

Slot 

Rack 

Spare 

Long/Short 
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User Application Fault Example 
Moving the cursor to the User Application fault in this example and pressing CTRL-F 
displays the data shown below. (All data is in hexadecimal.) 

Task 7F 

Fault Group 
Fault Action 
Error Code 

16 
01 
04 

Fault Extra Data 
PI 
PI 
PI 
[31 
[41 
I51 
[61 
171 

FF 
1D 
20 
1E 
08 
FF 
FF 
03 

Value 

00 
00 
03 

Description -1 
This fault contains 8 bytes of fault extra data. 
Main rack (rack 0). 
Slot 3. In this configuration, slot 3 contains a Genius Bus 
Controller. - 
When the GBC registers a User Application fault in the PLC fault 
table, it places a 7F in the task byte of the fault. 
User Application fault. 
Informational fault. 
Error code 04 in the Application Fault group is a Bad Genius Bus 
Request. This fault occurs when the Genius Bus Controller 
receives a Read or Write Device datagram from another device 
on the Genius Bus that cannot be successfully completed. 
Bad Genius Bus Request error has eight bytes of fault extra data. 

Flag byte. 
Serial bus address: 1D hex is 29 decimal. 
Function code in the datagram: a GE Fanuc datagram. 
Subfunction code in the datagram: a Read Device. 
Segment selector: 08 is %R memory. 
Least significant byte of offset. 
Most significant byte of offset. 
Lentih of data to read: 3 words. 

-- 

The Genius Bus Controller received a Read Device datagram from serial bus address 29, 
which requested three words of %R memory be read starting at %R65536. Since this is 
beyond the range of the largest value %R can have, the bus controller registered an 
informational user application fault in the PLC fault table. 

00 F28407 00037FOO 1601 0400 FFlD201E08FFFF03 

Slot 
Rack 

Spare 

LongfShort 
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I/O Fault Table 
The following diagram identifies the hexadecimal information displayed in each field in 
the fault entry. 

02 1FOlOO 00030101FF7F 0302 02 00 00 84000000000003 

Fault Specific Data 

1 
I/O Bus 

Fault Action 

Fault Group 

Point 

Block 

Slot 

Rack 

Reference Address 

Long/Short 

The following paragraphs describe each field in the YO fault table. Included are tables 
describing the range of values each field may have. 

Long/Short Indicator 
This byte indicates whether the fault contains 5 bytes or 21 bytes of fault specific data. 

Table B-12. I/O Fault Table Format Indicator Byte 

Type Code 

Short 02 
Long 03 

Fault Specific Data 
I 

5 bytes 
21 bytes 

Reference Address 
Reference address is a three-byte address containing the I/O memory type and location 
(or offset) in that memory which corresponds to the point experiencing the fault. Or, 
when a Genius block fault or integral analog module fault occurs, the reference address 
refers to the first point on the block where the fault occurred. 

Table B-l 3. I/O Reference Address 

Byte Description Range 

0 Memory Type 0 - FF 
1-2 Offset 0 - 12K (decimal) 
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The memory type byte is one of the following values. 

Table B-14. I/O Reference Address Memory Type 

Name Value (Hexadecimal) 

Analog input OA 
Analog output oc 
Analog grouped OD 
Discrete input 10 or 46 
Discrete output 12 or 48 
Discrete grouped 1F 

I/O Fault Address 
The I/O fault address is a six-byte address containing rack, slot, bus, block, and point 
address of the I/O point which generated the fault. The point address is a word; all 
other addresses are one byte each. All five values may not be present in a fault. 

When an I/O fault address does not contain all five addresses, a 7F hex appears in the 
address to indicate where the significance stops. For example, if 7F appears in the bus 
byte, then the fault is a module fault. Only rack and slot values are significant. 

Rack 
The rack number ranges from 0 to 7. Zero is the main rack, i.e., the one containing the 
PLC. Racks 1 through 7 are expansion racks, connected to the PLC through a Bus 
Transmitter Module in the main rack and Bus Receiver Modules in the expansion racks. 

Slot 
The slot number ranges from 0 to 9. The PLC CPU always occupies slot 1 in the main 
rack (rack 0). 

I/O Bus 
The I/O bus number ranges from 0 to 15. When the module in the slot is a single- 
channel Genius Bus Controller, this number is always one. When the module is an 
integral analog module, this designates which expansion channel generated the fault. 

Block 
Block refers to the serial bus address of the Genius block which reported or has the fault. 

Point 
Point ranges from 1 to 1024 (decimal). It tells which point on the block has the fault 
when the fault is a point-type fault. 
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I/O Fault Group 
Fault group is the highest classification of a fault. It identifies the general category of the 
fault. The fault description text displayed by Logicmaster 90-70 software is based on the 
fault group and the error codes. 

Table B-15 lists the possible fault groups in the I/O fault table. Group numbers less than 
80 (Hex) are maskable faults. 

The last non-maskable fault group, Additional Z/O FuuIt Codes, is declared for the 
handling of new fault conditions in the system without the PLC having to specifically 
know the alarm codes. All unrecognized VO-type alarm codes belong to this group. 

Table B-15. I/O Fault Groups 

Group 
Number 

Group Name Fault Action 

2 Loss of, or missing, IOC. Fatal 
3 Loss of, or missing, I/O module. Diagnostic 
6 Addition of, or extra, IOC. Diagnostic 
7 Addition of, or extra, z/O module. Diagnostic 
9 1OC or I/O bus fault. Diagnostic 
A I/O module fault. Diagnostic 
F IOC software failure. Fatal 

Additional L/O fault codes. As sDecified 

I/O Fault Action 
The fault action specifies r:%at action the PLC CPU should take when a fault occurs. The 
following table lists possibie fault actions. 

Table B-16. PLC Fault Actions 

Fault Action Action Taken by CPU Code 

Informational Log fault in fault table. 1 
Diagnostic Log fault in fault table. 2 

Set fault references. 

Fatal Log fault in fault table. 3 
Set fault references. 
Go to STOP mode. 
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I/O Fault Category 
The VO fault category specifies a general classification of the fault. It is similar to the IlO 
fault group, discussed earlier. I/O fault categories are listed in the following table. 

Table B-17. I/O Fault Categories 

Decimal 
Number Hex Code Description 

1 1 Circuit fault: Short circuit, open wire, etc. 
2 2 Loss of block: Block no longer responding. 
3 3 Addition of block: New block appeared. 
4 4 Unused category. 
5 5 Unused category. 
6 6 Genius bus fault. 
7 7 Global memory fault. 
8 8 EEPROM fault, watchdog timeout. 
9 9 Addition of IOC. 

10 A Loss of, or missing, IOC. 
11 B IOC software fault. 
12 C Forced circuit: A Genius I/O point was forced with the HHM. 
13 D Unforced circuit: HHM force was removed. 
14 E Loss of Series 90 integral card. 
15 F Addition of Series 90 integral card. 
16 10 Found extra Series 90 integral card. 
17 11 Found extra Genius block. 
18 12 An IOC detected a hardware failure or a baud rate mismatch. 
19 13 Genius bus controller has stopped reporting faults because too many 

faults have occurred. 
20 14 Configuration mismatch fault for I/O modules. 
21 15 GBC software exception. 
22 16 Redundant Genius block switched buses. 
23 17 Block not active on redundant bus. 

- 
j 
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l/O Fault Type 

The VO fault type component creates sub-categories under the circuit fault, module 
fault, l/O bus fault, loss of block, excessive faults, l/O configuration mismatch, and GBC 
software exception categories. It is undefined for other fault categories, but is always set 
to zero when the fault category is something other than these seven categories. Table 
B-18 lists the l/O fault types. 

Table B-18. I/O Fault Types 

Number ) Description 

I/O Fault Types for the Circuit Fault Category 

Circuit fault on a discrete I/O point. 
Circuit fault on an analog I/O channel. 
Fault on a GENA. 
Fault on a low-level analog input channel. 

5 Fault on Remote l/O Scanner 

I/O Fault Types for the Module Fault Category 

0 Block Fault (EEPROM, watchdog). 
1 Analog to digital communications fault or calibration error. 
5 User scalingerror caused out of range values. 

I/O Fault Types for I/O Bus Fault Category 
0 Genius IOC disabled all outputs on the bus because communications timed out 

between the PLC CPU and the Genius IOC. 
1 Genius Bus fault. (No interrupt to the GBC for its turn on the bus within the 

time-out period.) ’ 
a 

3 Genius IOC detected a conflict between its SBA and another device on the bus. 
I/O Fault Types for the Loss of Block Category 

0 No reason specified. 
1 Loss of A/D communications. 

I/O Fault Types for Excessive Faults Category 

1 Genius IOC detected a high error count on the Genius I/O Bus and dropped off the . . 
1 bus tar at least 1.5 seconds. 

I/O Fault Types for Configuration Mismatch Category 
Model number mismatch detected by I/O scanner. 
Non-existent I/O module detected by I/O scanner. 
l/O type mismatch detected by I/O scanner. 
Integral analog module detected; expansion analog module mismatch. 
Broadcast Data Length mismatch. 
A configured feature is not supported 

I/O Fault Types for GBC Software Exception Category 
Incoming datagram queue is full. 
The queue for Read/Write requests in the GBC is full. The requests may be from 
the Genius Bus or from COMMREQs. 
The low priority mail queue from the GBC to the PLC is full. The response to the 
PLC was lost. 
Genius background message requiring PLC action was received before PLC 
completed initialization. Message was ignored. 
Genius Report Fault message was not processed because GBC software revision 
is too old. 
Excessive usage of internal GBC memory. User should verify COMMREQ usage. 
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I/O Fault Description 

The I/O fault description component provides a specific fault code when the I/O fault 
category is circuit fault (discrete circuit fault, analog circuit fault, low-level analog fault) 
or module fault. It is undefined for other faults, but is always set to zero. The next two 
tables list the possible fault descriptions. 

Table B-l 9. I/O Fault Descriptions 

01 
02 
04 
08 
10 

20 
83 

Loss of user side power. 
Short in user wiring (for Genius, current level greater than 20 Amps). 
Sustained overcurrent (for Genius, current level greater than 2 Amps). 
Very low or no current flow. 
Switch temperature too high. 
Genius smart switch failure. 
Series 90-70 I/O individual point fault (also indicated for I/O Module Fault 
category). 

84 Series 90-70 output fuse blown (also indicated for I/O Module Fault category). 

Number Description 

Fault Descriptions for Discrete Circuit Faults 

01 
02 
04 
08 
10 
20 
40 
80 
80 

Fault Descriptions for Analog Circuit Faults 

Input channel low alarm. 
Input channel high alarm. 
Input channel under range. 
Input channel over range. 
Open wire detected on input channel 
Output channel under range. 
Output channel over range. 
Expansion channel not responding. 
Feedback error for Genius Current Source Analog Block. 

20 
40 
80 

Fault Descriptions for Low-level Analog Circuit Faults * 
Improper RTD connection or thermocouple reverse junction fault. 
Cold junction sensor fault on thermocouple block or internal error in RTD block. 
Input channel shorted (Genius RTD and Strain Gauge Blocks only). 

Fault Descriptions for Module Faults ** 

08 
20 
40 
80 
81 
82 
83 

84 s Genius EEPROM or NVRAM failure. 
Genius calibration memory failure. 
Genius shared RAM fault. 
Genius internal circuit fault. 
Watchdog timeout (discrete r/O modules only). 
Aux fault on discrete I/O modules. 
Series 90-70 I/O individual point fault (also indicated for CIRCUIT-FAULT 
category). 
Series 90-70 output fuse blown (also indicated for CIRCUIT-FAULT category). 

Fault Descriptions for GENA Faults 

80 Fault on a GENA analog or discrete point. 
87 Fault on Remote I/O Scanner 

I The following analog faults also apply when the low-level analog fault type is indicated: 
AI-LOW-ALARM, AI-HI-ALARM, AI-UNDER-R4NGE, AI-OVER-RANGE, and OPEN-WIRE. 

l *  These faults are reported under the HEADEND-FAULT fault type. 
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I/O Fault Specific Data 
An l/O fault table entry may contain up to 21 bytes of I/O fault specific data. In general, 
this area contains additional information related to the fault. Not all entries contain I/O 
fault specific data. This section describes those that do. All but one of these faults uses 
five bytes of I/O fault specific data; the global memory fault uses the 21-byte entry. If a 
fault is not listed, it does not have z/O fault specific data. 

Faults originated by the Genius Bus Controller always have at least one byte of I/O fault 
specific data. This byte is in addition to whatever other data might be present. 

Circuit Fault 
Circuit fault entries use one or two bytes of the fault specific data area. When the 
Genius Bus Controller reports the fault, the first byte is generated by the Genius Bus 
Controller. If the fault type is a GENA fault, the second byte contains the data that was 
reported from the GENA module in fault byte 2 of its “Report Fault” message. If the 
fault type is not a GENA fault, the second byte contains the circuit configuration and is 
encoded, as shown in table B-20. 

Loss/Addition of Block 
In the case of a Loss of Block or Addition of Block fault, four bytes of fault specific data 
are used. The first byte is encoded, as shown in table B-20. The second byte contains 
the block configuration and is encoded as shown in table B-20. The third byte specifies 
the number of input circuits possibly used, and the fourth byte specifies the number of 
output circuits possibly used. 

Global Memory Fault 
The Global Memory fault uses 10 data bytes. The first byte contains the Subnet group 
number. The other nine bytes contain the global variable name, formatted as a 
null-terminated string. 

Forced/Unforced Circuit 
Three bytes of fault specific data are present when a circuit force is added or removed 
(Forced Circuit or Unforced Circuit). The first byte contains a code from table B-20. The 
second byte contains the block configuration, and byte 3 contains the discrete/analog 
indication. 

Loss of or Missing IOC 
When the PLC CPU registers a Loss of or Missing JOC fault, it includes in the l/O fault 
specific data one of the codes in table B-20. 
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Other I/O Faults 
In addition to those faults listed above, when the Genius Bus Controller reports one of 
the following faults, it includes one of the bytes in table B-20 in the I/O fault specific 
data. 

l I/O Bus fault. 

l Module fault. 

0 IOC software fault. 

a Extra Genius block. 

l IOC hardware fault. 

l Excessive faults. 

l GBC software exception. 

Block Switch 
When the fault category is Block Switch, five bytes of fault specific data are used. The 
first byte is encoded, as shown in table B-20. The second byte contains the block 
configuration and is encoded as shown in table B-20. The third byte specifies the 
number of input circuits possibly used, and the fourth byte specifies the number of 
output circuits possibly used, The last byte (byte 5) of fault specific data contains the 
rack/slot address of the Genius bus controller which controlled the bus that the block 
switched off. It is encoded with the slot number in the low four bits and the rack - 

number in the high four bits. 

Symbolic Fault Specific Data 
The following table lists data that is required for four kinds of fault specific data: 

l Block circuit configuration. 

l Block usage indication. 

l Discrete/analog indication, 

l Loss of IOC error code. 
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Table B-20. I/O Fault Specific Data 

Decimal 
Number Hex Code Description 

Circuit Configuration 

: 
Circuit is an input. 
Circuit is an output. 

3 Circuit is an output with feedback. 

Block Configuration 
1 Block configured for inputs only. 
2 Block configured for outputs only. 
3 Block has both inputs and outputs. 

Discrete/Analog Indication 
1 Discrete block. 
2 Analog block. 

LOSS-OF-ZOC Error Code 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2.8 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

1 
2 
3 
4 
5 
6 
7 

; 
A 

F 
D 
E 
F 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1c 
1D 
1E 
1F 
20 
21 
22. 
23 
24 
25 
2.6 
27 
28 
29 
2A 
28 
2c 

IOC failed to respond to a CPU request. 
CPU and IOC lost synchronization. 
CPU/lOC communications failed. 
VME bus error. 
VME bus error. 
CIW’IOC communications failed. 
CIW’IOC communications failed. 
IOC failed to respond to a CPU request. 
CPU/IOC communications failed. 
VME bus error. 
BME bus error. 
CPU/lOC communications failed. 
CPW’lOC communications failed. 
CPLJ/IOC communications filed. 
IOC failed to respond to a CPU request. 
CPUiIOC communications failed. 
CIW’IOC communications failed. 
IOC failed to respond to a CPU request. 
CPU’IOC communications failed. 
CPWIOC communications failed. 
Internal I/O scanner fault detected. 
IOC failed to respond to a CPU request. 
IOC failed to respond to a CPU request. 
IOC failed to respond to a CPU request. 
IOC failed to respond to a CPU request. 
IOC failed to respond to a CPU request. 
CPWIOC communications failed. 
VME bus error occurred while reading input data. 
VME bus error occurred while reading input diagnostics. 
CPWOC communications failed. 
VME bus error occurred while writing output data to IOC. 
CPWOC communications failed. 
CPU/lOC communications failed. 
CPUAOC communications failed. 
VME bus error. 
VME bus error. 
Unable to read data from IOC for redundant VO blocks. 
Unable to write data to IOC for redundant I/O blocks. 
IOC does not support configured I/O redundancy. 
IOC failed to respond to a CPU request. 
I/O scanner detected too many IOCs in the system. 
I/O scanner detected too many IOCs in the system. 
VME bus error. 
VME bus error. 
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Fault Actions for Specific Faults 
-. -_ 

Forced/unforced circuit faults are reported as informational faults. All others are 
diagnostic or fatal. 

The model number mismatch, I/O type mismatch and non-existent VO module faults are 
reported in the PLC fault table under the System Configuration Mismatch group. They 
are not reported in the I/O fault table. 

I/O Fault Time Stamp 
The six-byte time stamp is the value of the system clock when the fault was recorded by 
the PLC CPU. Values are coded in BCD format. 

Table B-21. I/O Fault Time Stamp 

Byte Number Description 

1 Seconds. 
2 Minutes. 
3 Hours. 
4 Day of the month. 
5 Month. 
6 Year. 

I/O Fault Table Examples 

The following sample I/O fault table displays the fault specific information for the first 
fault on the line directly beneath the softkey menus. 

02 FFMOO 00040llEFF7F 8302 02 00 00 8403101000 

FfiULI IFlBLE 
IOP FhULI DISPYIYED: 09004 

TABLE LhSI CLEfWD: 04-23 13:11:48 TOffiL FfWL1.S: MM4 
ENTRIES OVERFLOWED: OeQWl FhULI DESCRIPTlON: 

PLC DATE/TIflE: M-24 13:tZ:Gh 
FMJLI CIRC REFERENCE 

FAULT FAULT DATE TIME LOCCITI(YI NO. ADDR . 
MTEGORY TYPE n-n H: n: s 

- 4.4.1.38 L 
OS3 OF IO BLOCK CM-24 18:18:459.4.1.30 XQI Q&Ii ~IDD 
‘N OF I/O BLOCK 04-24 08:23:5De.3.1 

LOSS OF IOC 04-24 e6:47:1Ye.3.1.2 2 $fqIQa? 
CIRCUII FAULT MALOG FAULT 84-24 Ql:OB:ll 
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Loss of I/O Block Example 
The loss of I/O Block fault is described below. (All data is in hexadecimal.) 

Field Value Description 

Long/Short 02 This fault contains up to 5 bytes of fault specific data. 
Reference Address FFOlOO FF indicates that the reference address is not given. The fault 

applies to the entire block. 
Rack 00 Main rack (rack 0). 
Slot 04 Slot 4. In this configuration, slot 4 contains a Genius Bus 

Controller. 
Bus 01 Bus 1 on the bus controller. When this byte is significant, the 

single channel bus controller always shows this field as a 1. 
Block 1E 1E is 30 decimal. This fault was logged for the Genius device at 

serial bus address 30. 
Point FF7F FF in the first (low byte) indicates that the point is not 

meaningful for this fault entry. 
Fault Group 03 Loss of, or missing, I/O module fault. 
Fault Action 02 Diagnostic fault. 

Fault Category 02 Loss of block. 
Fault Type 00 00 fault type in the Loss of Block category indicates no specific 

fault was given. 
Fault Description 00 No fault description information is given. 
Fault Specific Data 84 GBC reported a lost device. Only 1 byte of fault specific data 

is significant. 

The Genius Bus Controller in slot 4 determined that the device at serial bus address 30 
on bus 1 failed to send data in three consecutive bus scans. The bus controller then 
marked the device as lost and logged a fault in the VO fault table. The fault type and 
fault description are not meaningful on this fault. The fault specific data contains a byte 
from the GBC echoing the fault. 

02 FFOlOO 0004011 EFF7F 0302 02 00 00 8403101000 

L I 
I ’ 

I ’ 
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Fault Specific Data 

Fault Description 
Fault Type 

Fault Category 

Fault Action 

Fault Group 

Point 

Block 
l/O Bus 

Slot 
Rack 

Reference Address 

Long/Short 
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Addition of I/O Block Example 

n B 

The Addition of I/O Block fault is described below. (All data is in hexadecimal.) 

Field Value Description 

Long/Short 02 This fault contains up to 5 bytes of fault specific data. 
Reference Address lFOlO0 1F (31 decimal) indicates that the block has a discrete grouped 

reference address. Logicmaster 90-70 software shows this by 
displaying a %QI in the reference address column. 0100 
indicates this is address 0001 (hexadecimal data is displayed 
low byte first, then high byte) in the discrete grouped address 
space. 

Rack 00 Main rack (rack 0). 
Slot 04 Slot 4. In this configuration, slot 4 contains a Genius Bus 

Controller. 

I Bus I O1 I Bus 1 on the bus controller. When this byte is significant, the 
single channel bus controller alwavs shows this field as a 1. 
1E is 30 decimal. This fault was logged for the Genius device at 
serial bus address 30. 
FF in the first (low byte) indicates that the point is not 
meaningful for this fauit entry. 
Addition of, or extra, l/O module fault. 
Diagnostic fault. 
Fault category 03 is an addition of block. 
No fault tvue data occurs for an Addition of Block fault. 

Block 1E 

Point FF7F 

Fault Group 07 
Fault Action 02 

Fault Category 03 
Fault Tvoe 00 

i‘ 

The 00 is Meaningless. .- 

Fault Descriotion 1 00 1 No fault descrivtion information is eiven. 
1 I  I  I  

Fault Specific Data 80 GBC reported an added device. Only 1 byte of fault specific 
data is simificant. 

The bus controller in slot 4 in the main rack received data from the device at serial bus 
address 30, indicating that the device was again on the bus. From the configuration table 
stored from Logicmaster 90-70 software to the PLC CPU, the CPU determined that the 
first point on the device was %QIOOOl. The fault type and fault description are not 
meaningful on this fault. The fault specific data contains a byte from the GBC echoing 
the fault. 

02 1FOlOO 0004011EFF7F 0702 03 00 00 8003101000 

B-28 Series 90-70 Programmable Controller Reference Manual - May 1995 

Fault Specific Data 

Fault Description 

Fault Type 

Fault Category 

Fault Action 

Fault Group 

Point 

Block 
I/O Bus 

Slot 

Rack 

Reference Address 

Long/Short 

_- 
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Loss of IOC 
The Loss of IOC fault is explained below. (All values are in hexadecimal.) 

Field Value Description 
L 

Long/Short 02 This fault contains up to 5 bytes of fault specific data. 
Reference Address 000000 All zeros in this field indicates that the reference address is not 

meaningful for this fault. 
Rack 00 Main rack (rack 0). 

Slot 3 
‘lot I O3 I Controller. 

In this configuration, slot 3 contains a Genius Bus 

Bus 7F 

Block 7F 

Point FF7F 

Since this is a single channel GBC, the bus number is not 
needed. 7F indicates that the bus number is not significant. 
A block number of 7F hex indicates that the block is not 
meaningful for this fault. 
FF in the first (low byte) indicates that the point is not 
meaningful for this fault entrv. 

Fault Group ) 02 / Loss of, or missing, IOC fault. 1 
Fault Action 03 

Fault Category OA 

Fault Type 00 
Fault Description 00 
Fault Specific Data 00 

Fatal fault. 
Fault Category OA (10 decimal) is a Loss of, or Missing, IOC 
fault. 
No fault type data occurs for a Loss of, or Missing, IOC fault. 
No fault description information is given. 
There is no entry for a zero in fault specific data, so there is no 
additional information available on this instance of LOSS of 
IOC. 

The PLC CPU detected a loss of, or missing, IOC (I/O Controller) and logged this fault. 
The fatal action indicates that the PLC CPU will not transition to RUN mode until the 
fault is cleared. Fault type and fault description are not meaningful for this fault; fault 
specific data may be meaningful. 

02 000000 00037F7FFF7F 0203 OA 00 00 0002400000 
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Fault Specific Data 

Fault Description 
Fault Type 

Fault Category 

Fault Action 

Fault Group 

Point 

Block 

I/O Bus 

Slot 

Rack 

Reference Address 

Long/Short 
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Circuit Fault 
The Circuit Fault is explained below. (All values are in hexadecimal.) 

r 
Field Value Description 

Long/Short 02 This fault contains up to 5 bytes of fault specific data. 
Reference Address ODOZOO OD (13 decimal) indicates that the block has an analog grouped 

reference address. Logicmaster 90-70 software shows this by 
displaying a %AQI in the reference address column. 0200 
indicates this is address 0002 (hexadecimal data is displayed 
low byte first, then high byte) in the analog grouped address 
space. 

Rack 00 Main rack (rack 0). 
Slot 03 Slot 3. In this configuration, slot 3 contains a Genius Bus 

Controller. 
Bus 01 Bus 1 on the bus controller. When this byte is significant, the 

single channel bus controller always shows this field as a 1. 
Block 02 This fault was logged for the Genius device at serial bus address 

02. 
Point 0200 This fault was logged for point 2 on the device at serial bus 

address 02. 
Fault Group OA 
Fault Action 02 

Fault Category 01 
Fault Type 02 

Fault Description 10 

Fault Specific Data 9B03 

OA hexadecimal is 10 decimal. I/O Module fault. 
Diagnostic fault. 
Fault Category 01 is a circuit fault. 
Fault Type 02 under the Circuit Fault category is a circuit 
fault on an analog I/O channel. 
A fault description of 10 hex under the analog circuit fault 
description is open wire. 
The GBC reported a circuit fault. Only the 9B byte is 
significant. 

The Genius Bus Controller in slot 3 in the main rack received a circuit fault “Report 
Fault” message from the analog block located at serial bus address 2. The block reported 
an Open Wire fault on point 2. From the configuration tables stored from Logicmaster 
90-70 software, the PLC CPU determined that the analog block at serial bus address 02 
was mapped to both the %AI and %AQ user references and that point 2 corresponded to 
location 0002. 

02 OD0200 000301020200 OA02 01 02 10 9B03000000 

III I I 
III ’ 

I” 

Fault Specific Data 
Fault Description 
Fault Type 
Fault Category 
Fault Action 
Fault Group 
Point 
Block 
l/O Bus 
Slot 
Rack 
Reference Address 
Long&hot-t 
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Appendix 

C 
Instruction Mnemonics 

In program display/edit mode, you can quickly enter or search for a program instruction 
by typing the ampersand (&) character followed by the instruction’s mnemonic. For 
some instructions, you can also specify a rc.ference address or nickname, a label, or a 
location reference address. 

This appendix lists the mnemonics of tf;:: programming instructions for Logicmaster 
90-70 programming software. At any time during programming, you can display a help 
screen with these mnemonics by pressi:$;; the ALT and I keys. 
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Table C-1. Contacts, Coils, Links, Timers, and Counters 

Instruction All INT UINT DINT 

Mnemonic 

BIT BY-I-E WORD DWORD REAL MIXED 

Any Contact 

-I I- 

-;/;_ 

-;*I- 

-Ill- 

-(F.4LZT]- 

- /XOFLT]- 

-[HIALR]- 

- ILOALR] - 

<*>--- 

CQils 

Any Cod 

-i /- 

-(‘i- 

-1-i- 

-(-I- 

-is,- 

-(I!- 

- (-sl‘i;; - 

-(RUj- 

-ihI)- 

-:lr<;- 

---<-> 

m  

HOFlZ0Td.L 

ver:lca! 

E&m 

OSDTR 

OFDT 

ThfR 

w 

WCTR 

DSCTR 

&CON 

&NOCOS 

&NCCOS 

&PCON 

&NCON 

&FA 

&NOF 

&HI 

&LOA 

KONC 

&CO1 

&NOCOI 

&NCCOI 

‘WC01 

grNCO1 

&SL 

&RL 

&%I 

&ml 

&NOM 

&SCM 

LCOILC 

&HO 

BiVE 

&OS 

&OF 

&Thl 

&UP 

&DN 

&CON 

&NOCON 

&NCCOli 

&FCON 

drNCON 

&FA 

&NOF 

&HI 

&LOA 

&CONC 

&CO1 

&NOCOl 

&NCCOI 

&PC01 

&NC01 

6;SL 

&RL 

&SM 

&RJvl 

&SOM 

&NCM 

KOILC 

&HO 

&v?z 

&OK 

&OF 

&Thl 

&UP 

&DS 
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Table C-2. Math, Relational, and Bit Operations 

Mnemonic 

INT j UINT 1 DINT 1 BIT 1 BYTE. 1 WORD 1 DWORD 1 REAL 1 MIXED Instruction All 
I 

&lath 

ADD &AD &AD-I &AD-UI &AD-D1 &AD-R 

3% &SUB &SUB-I &SUB-U &Sb3_DI &AD-R 

MLY &MU &MLZ-I &MLZ_UI &MUL-DI &MLlL-R drMuLJ4 

DIV &DIV &DIV-I &DIV-L7 %DlV-DI &DIV-R &DIV-M 

MOD &MOD &MOD-I &MOD-K! &MOD-D1 

SQRT %SQ %SQ-1 %sQ-01 &SQ-R 
ABS &ABS &ABS-I &ABS-DI &A&-R 

51s &SIN BSIS 

co5 &COS &COS 

TAS &T,4S &TAN 

14SI9 &ASIN MSIN 

ACOS &AC05 &AC05 

TTAS &ATAN &ATAN 

LOG &LOG &LOG 

LS &LX &LN 

EXP BEXP $EXP 

EXPT &EXM &EXM 

DEG &DEG &DEG 

R4D &R4D &RAD 

EQ 
SE 

GT  

GE 

LT 

LE 

CMP 

Bit O~eratti 

.4SD 

OR 

XOR 

SOT 

SHL 

SHR 

ROL 

ROR 

BTST 

BSET 

BLCR 

BI’OS 

MCMP 

&EQ &EQ-1 LEQ-WI &EQ-DI &EQ-R 
&NE &NE-I &NE-VI &NE-D1 &NE-R 

&GT &GT-I &GT-L1 &GT-DI LGT-R 

&GE &GE-I &GE-L1 &GE-D1 &GE-R 

&LT &LTV1 &LT-L1 &LT-DI &LT-R 

&LE &LE-I &LE-Ul &LE-DI &LE-R 

&CM KM-1 &CM-U1 &CM-D1 &CM-R 

&As &AN-W &AN-DW 

&OR &OR-W &OR-DW 

1x0 %X0-W &X0-DW 

&NOT &SOT-W &NOT-DW 

&SHL &SHL-W &SHL-DW 

&SHR &SHR-W kSHR-DW 

&ROL &ROL-W &ROL-DW 

&&OR %ROR-W &ROR-DW 

&BT BBT-W &BT-DW 

&BS &BS-W &BS-DW 

&BCL BBCL-W &BCL-DW 

&BP &BP-W &BP-DW 

&MChi &MCM-W BMCM-DW 
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E 

t 

Instruction All 

MOVE &MOV 

BLKJdOV &BLKh4 

BLKCLR CBLKC 

SHFR BSHF 

BITSEQ kBI 

s:l:ir &SW 

CO!edREQ kCOMMR 

\?b!EXD &VMERD 

VLIEI~RT &VMEW 

\J!ERhfx &\?dERh4 

\-. ! :ETST &WET 

t’LfE_CFG_RD &CFGRD 

VME_CFG-WRT LCFGWRT 

D.+?A_INlT &DIN1 

DAT:~INIT~CDMM &DC0 

D4lA~NT~ASCll &DA 

TBLRG 

TBLIVR 

LIFc?RD 

LlFOIVRT 

FIFORD 

FIFO!? RT 

SOfiT 

,Ah?%Y SfOlZ 

SRCH-EQ 

5RCH-SE 

jRCH_GT 

ARCH-GE 

iRCH_LT 

ARCH-LE 

kTBLR 

kTBLW 

kLiFOR 

&LIFOW 

&FIFOR 

&FIFO&\’ 

&SORT 

kAR 

LSRCHE 

kSRCHS 

kSRCHGT 

&SRCHGE 

&SRCHLT 

&SRCHLE 

Table C-3. Data Move and Data Table Operations 

Mnemonic -r 
INT 

&MOV-I 

&BLKM-I 

&TBLR-I 

&TBLW-I 

&LIFOR-I 

kLIFOW_1 

&RFOR-I 

kFIFOW_I 

&SORT-l 

kAR_I 

&SRCHE-I 

&SRCHN-1 

rSRCHGT-I 

rSRCHGE_I 

rSRCHLT_I 

zSRCHLE_I 

UINT 

kMOV_Ul 

&BLKM-Ul 

&TBLR-Ul 

&rBLW~Ul 

&LIFOR-UI 

&LIFOW-LI 

&FlFOR-L? 

&FIFOW-Ll 

&SORT-U1 

&AR-U1 

&SRCHE-Ul 

&SRCHN-Ul 

rSRCHGT_UI 

rSRCHGE_UI 

LSRCHLT-UI 

rSRCHLE_L1 

DINT 

&MOV-DI 

&BLKM-Dl 

&TBLR-DI 

&TBLW-DI 

&LIFOR-DI 

&LIFOW-DI 

&FIFOR-DI 

&FIFOW-DI 

kAR_DI 

&SRCHE-DI 

&SRCHh’-Dl 

:SRCHGT-DI 

:SRCHGE-DI 

rSRCHLT_DI 

rSRCHLE_DI 

BIT 

&MO\‘-BI 

&SHF-BI 

kAR_Bl 

BYTE 

&VMERD-BY 

SrVMEWR-BY 

SrVhJERM-BY 

&VMET-BY 

&AR-BY 

&SRCHE-BY 

&SRCHN\‘_BY 

:SRCHGT-BY 

rSRCHGE_BY 

rSRCHLT_BY 

ISRCHLE-BY 

WORD 

&MOV-W 

&BLKM-W 

BSHF-W 

&SW-W 

kVMERD_W 

&VMERD-W 

LVMERM-w 

&VMET-W 

&TBLR-W 

&TBLW-w 

&LIFOR-W 

&LIFOW-W 

&FIFOR-W 

&FlFOW-W 

&SORT-W 

&AR-W 

&SRCH-W 

&SRCHN-W 

rSRCHGT_W 

rSRCHGE_W 

cSRCHLT_W 

rSRCHLE_W 
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DWORD 

&MOV-DW 

%BLKJd-DW 

&SHF-DW 

&SW-DW 

&TBLR-DW 

&TBLW-DW 

&LIFOR-DW 

&WFOW_DW 

&FIFOR-DW 

&FIFOW-DW 

kAR_DW 

BSRCH-DW 

kSRCHN_DW 

rSRCHGT_DW 

rSRCHGE_DW 

kSRCHLT_DW 

irSRCHLE DW 

REAL 

kMOV_R 

kBLKM_R 

1 
MIXED 

- .  

- 
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Instruction All IN-r UINT DINT 

Mnemonic 

BIT BYTE WORD DWORD REAL MlXED 

to BCD-.i 

to ECD-S 

:i. LIST 

10 IST 

10 DIST 

lo RML 

BCD-4 :o CI‘T 

ECD-4 :o : \ .T 

3CC-8 tc DIXT 

BCD-: :a RE.IL 

ECD-8 tc RE4L 

TRLX 

&.&& 

C4LL 

DOlO 

S’S0 

MCR 

ESD!biCR 

]L?“!P 

L ?BiL 

C@h!h!f\: 

s‘\ C.\EQ 

]‘,p!Z.; 

rli;:\i‘ 

FC‘I; 

E\U.FcX 

EX!T 

&BCD-I BBCD4 &BCD4_UI 

kBCD8 

kil BL‘I b-U-D1 &WI-R 

hl &I &l-D1 &l-R 

LDIS I &DIS &DIS’_Ll &DIN-R 

&R ; &R &R-M &R-D1 

&Ll_BCD4 , 

&I-BCD: I 

LDI-BCDS !  

&R-BCDi 

6-R-BCDS 

&TRIST &TRlNT kTRDlST 

&CA 

&DO 

&SC5 

&MCI: 

&ESD!dCR 

CIL?m 

&LABEL 

BCOMhE I 

kS\‘ !  

WIDE I 

&PlDIS I 

&FOR 

&EYDFOR 

&EXIT 

cl C 

Table C-4. Conversion and Control Operations 
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Appendix Memory Allocation q D 

Use this worksheet to determine the total number of bytes of memory used by %R, %Al, 
%AQ, %P, %L, and associated point faults, if used. Then, add all the totals together. To 
determine the amount of memory left for the user program, subtract the grand total 
from the number of bytes for the memory size being used. 

Table D-l. Series 90-70 PLC Memory Allocation Worksheet 

%R allocated = # of % R used x 2 Bytes = 

i# of %R used is in 1K increments based on configuration.) 

Note: When %P used is in the range 1 to 128, the %P allocated = 160. 
Otherwise, compute the number of %P allocated. 

%P Allocated = 

{ [(# of %P used) - 128]/ 32 rounded up to whole integer} + 32 + 160; 

%P Block Memory Used = (%P allocated) * 2 + 79 Bytes = 

Note: When %L used is in the range 1 to 64, the %L allocated = 96. 
Otherwise, compute the number of %L allocated. 

% L Allocated = 

{ [(# of %L used) - 64]/ 32 rounded up to whole integer} * 32 + 96; 

%L Block Memory Used = (%L allocated) * 2 + 79 Bytes = 

Note 
%P or %L allocation for a program block cannot be changed while 
Logicmaster 90-70 software is online, unless no %P or %L is currently 
used in that block. To change the current %P or %L allocation, 
Logicmaster 90-70 software must be offline. The resulting program 
must then be stored to the PLC in STOP mode. 
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D-l. Series 90-70 PLC Memory Allocation Worksheet (cont’d) 

+ 
%A1 Allocated (If point fault DISABLED) = # %A1 used x 2 (Bytes) 

or 

= 

+ 
%A1 Allocated (If point fault ENABLED) = # %A1 used x 3 (Bytes) = 

+ 
%AQ Allocated (If point fault DISABLED) = # %AQ used x 2 (Bytes) 

or 

= 

+ 
%AQ Allocated (If point fault ENABLED) = # %AQ used x 3 (Bytes) = 

If point fault is ENABLED, add: . . . . . . ..I...... 128 bytes for 731/732 CPU 

a add: ,.......,.,,... 512 bytes for 771/772 CPU 

PI add: -~--~~~ 3072 bytes for 781/782 CPU I 
a add: **...--* 3072 bytes for 914-924 CPUs 

= 
GRAND Total (Bytes) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CPU Memory Total Bytes = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32K = 327687 

OR = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64K = 65536 

OR = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128K = 131072 

OR = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256K = 262 

OR = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512K = 524288 = 

Subtract Grand Total (From Above) - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . 

User Program Memory Available (In,Bytes) = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Note 
Although 915 and 925 CPUs have a total of one megabyte (1024 KB), 
both CPUs have the same 512 KB limit for a single user program as other 
CPUs. The additional 512 kilobytes can be used for standalone C 
programs. 
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I Appendix 

E 
Key Functions 

, 

The following table lists the keyboard functions that are active in the Logicmaster 90-70 
software environment. This information may also be displayed on the programmer 
screen by pressing ALT-K to access key help. 

Key Key 
Sequence Description Sequence Description 

Keys Available throughout the Software Package 

ALT-A Abort. CTRL-Break Exit package. 
ALT-C Clear field. Esc Zoom out. 
ALT-M Change programmer mode. CTRL-Home Previous command line contents. 
ALT-R Change PLC RUN/STOP state. CTRL-End Next command line contents, 
ALT-E Toggle status area. CTRL-t Cursor left within the field. 
ALT-L List directory files. CTRL-+ Cursor right within the field. 
ALT-I’ Print screen. CTRL-D Decrement reference address. 
AL-I-H Help. CTRL-U Increment reference address. 
ALT-K Key help. Tab Change/increment field contents. 
ALT-I Instruction mnemonic help. Shift-Tab Change/decrement field contents. 
ALT-T Start TEACH mode. Enter Accept field contents. 
ALT-Q Stop TEACH mode. CTRL-E Display last system error. 
ALT-Z Pause TEACH playback. F12 Toggle discrete reference. 

(or Keypad-) 
ALT-n Playback file n (n = 0 thru 9). Fll Override discrete reference. 

(or Keypad *) 
Keys Available in the Program Editor Only 

ALT-B Toggle text editor bell. Keypad + Accept rung. 
AL-I-D Delete rung element/Delete rung. Enter Accept rung. 
ALT-S Store block to PLC and disk. CTRL-PgUp Previous rung. 
ALT-X Display zoom level & block state. CTRL-PgDn Next rung. 
ALT-V Variable table window. Horizontal link. 
ALT-W Display PSB parameter table. I Vertical link. 
ALT-F2 Go to operand reference table. Tab Go to next operand field. 

Special Keys 

ALT-G Single sweep debug. Available only in program editor, reference table editor, and status 
fault tables. 

ALT-N Toggle display options. Available only in program editor and reference table editor. 
ALT- 0 Password override. Available only on Password screen in configuration software. 
ALT-U Update disk. 
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_-- 
The Help card on the next page contains a listing of the key help and also the instruction 
mnemonics help text for Logicmaster 90 software. This card is printed in triplicate and is 
perforated for easier removal from the manual. 

- 
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Normally Closed 

PosiUve TransUton 

Negabve Transition 

Fool, 

No Fault 

High Alarm 

LOW *mm 

C”“l!l”.&“ll 

ny Cod 

Normally Open 

Negated 

Po~ws Transition 

Negative Trans~kon 

SET 

RESt I 

Retenuva SET 

It Delay T,me, 

~ansud TIma, 

KNOCON 
SNCCON 
KPCON 

SNCON 

&FA 

sNOF 

&HI 

LLOA 

KCONC 

SC01 

KNOCOI 

LNCCOI 

YPCOI 

PNCOI 

YSL 

LRL 

ISM 

%RM 

SNOM 
PNCM 

%COILC 

%HO 

!.VE 

PON 

&OF 

STM 

SLIP 

%DN 

LAD 

%SUB 

LMUL 

LOlV 

LMOD 

YSQ 

LABS 

SIN 

LCOS 

LTAN 

LASIN 

IAC;OS 

rATAN 

*LOG 

LLN 

‘EXP 

iEXPT 

KEG 

IRA,1 

iEO 

INE 

hGT 

LGt 

XT 

:IE 

kCt.4 

<AN 

.OH 

:xc 

kNI)T 

.Sl,,. 

I BII Test - 

Bll set 

Bit Clear 

I B,t posmon 

Masked Compare 

MOV 

Sh,H ReglstP, 

Blf sequancer 

Swap Bytes 

CO”” fteque$t 

VME Read 

VME Wote 

VME f?eadlMod,ly/Wnts 

VME Test 

“ME Contq Read 

VME Conlig Wrte 

Data lmbakze Type 

cm I~,I cob.hma 
Data lmbahze *SC\! 

Table Read 

Table Wnfe 

LIFO Read 

LIFO Wrire 

FIFO Read 

FIFO Wow 

SO‘! 

Array Move 

Search Equal 

Search Not Equal 

Search Greare, Than 

Sesrch GreatrriEqual 

Srarch Less lhan 

Search Less ThaniEqual 

C0rwrtli to Bcm 4 

Convrrl,o BCD-g 

Corwrm lo “IN I 

t:iI,,l‘~,, I:, IF! I 

Convrn I” IMa 

Conven LO REAL 

Convr,, BCD 4 lo U,NT 

Cwwn BCD 4 IO INT 

Conve” BCD ” ,a DINT 

Convrn BCD 4 I” REAL 

Convert BCD 8 lo REAL 

rr”“cnlr 

‘XI a ProglRm Block 

Do 110 

iSHR I 

4 
Mnemontc 

8ROL 

BROR 

&ET 

8ES 

&BCL 

6BP 

KMCM 

bMOV 

8BLKM 

&BLKC 

(ISHF 

8BI 

&SW 

&COMMR 

&VMERD 

&VMEW 

BVMERM 

(LVMET 

bCFGRD 

e.CFGWRT 

&DIN1 

&DC0 

&DA 

&TBLR 

&TBLW 

&LIFO” 

&LIFOW 

LFIFOR 

&FlFOW 

&SORT 

&AR 

(LSRCHE 

&SRCHN 

LSRCHGT 

&SRCHGE 

bSRCHLT 

&SRCHLE 

8BCD4 

@CD8 

BUI 

II 

.KDlN 

&R 

KU.“CD4 

8.1 txD4 
6DI.BCD8 
&A BCOR 
bR RCDH 
b I HIN I 
&CA 

km 

&!;“b 

YMCR 

XL FIDMC,, 

&JUMP 

LLAULL 

LLUMM,. 

KS” 

&,‘1D1!3 

&P1!~1N 

LogicnvJste 
lnstrucllon 

ny contact 
Normally Open 

Normally Closed 

Poaeve Tranatton 

Negntw Trans~t,on 

Fault 

No Faul, 

Hjqh Alarm 

Lo> Alarm 

C”nrln”arlon 

ny co,, 

Normally Open 

Negated 

Poswe Trans,t,on 

Negahw T,ans,,,“n 

SET 

RESET 

Retenav~ SET 

Hetenttve RESET 

meal Ll”k 

n Delav i3mer 

30-70 Instruction Mnemonics Help (Al 
Ynemontc 1 lnstructmn 

&CON 1 Bit Rotate Leti 

&NOCON Bit Rotate Rlghf 

&NCCON 811 Test 

WCON Bl! set 

&NCON B,, Clear 

KFA RI, pusltl”” 
&NOF Masked Compare 

&HI Mov 

BLOA Block Move 

KCONC Block Clear 

SC01 Shill Regtster 

&NOCOl BL, Seq”e”cRr 

KNCCOI swap Bytes 

&PC01 Comm Request 

bNCOl VME Read 

&SL VME Wme 

LRL “ME Rend,M”d,,y,W,,te 

KSM VME Test 

YHM VME Conllg Read 

%NOM VME Conbg Wow 

YNCM 

YCOILC 

KHO 

LVE 

SON 

YOF 

PTM ,“lf 0 writ* 
&UP FIFO Read 

LDN FIFO Wofe 

IAD SO” 

SUB Army Mow 

%MUL Search Equal 

YDIV 

<MOD 

IS0 Search G,ea,e,,Fqual 

YABS Search I uss Than 

sSIN Search Less ThmVEquol 

ccos C”,~“rn 1” BCD 4 

%TAN Convrn 10 BCD 8 

tASlN Convvrt to “INT 

LACOS Convert to IN, 

iAlAN Conwn lo DINT 

i, 0‘2 COIIY~ to RFAl~ 

*i i, 

it%P 

$1.xrr 
rcl, 1; 
runv 
rto 
LNF 

i&l 

LGL 

<I1 

51 Ii 

rGM 

<AN 

rem 

Lw, 

(NC IT 

iS,,L 

EHR 

e ap,wodnd 1” a” m~twc,,“n by us,,, 

4 
Mnemomc 

BROL 
BROR 
8BT 
&BS 
8BCI. 
&BP 
8MCM 
PMO” 
KBi.KM 
&BLKC 
&SHF 
(LB, 
KSW 
&COMMR 
&VMERD 

&VMEW 

8VMERM 

LVMET 

&CFGRD 

&CFGWRT 

&DIN1 

&DC0 

&DA 

(LTBLR 

&TBLW 

aLlFOR 

BLIFOW 

BFIFOR 

8FIFOW 

&SORT 

&AR 

(LSRCHE 

BSRCHN 

BSRCHGT 

LSRCHGE 

BSRCHLT 

&SRCHLE 

bBCD4 

6BCD8 

KU, 

8, 

LiDIN 

KH 

8”I BCLM 

81 !3c114 

Kill DCDt! 

.!A, HCLU 

&R BCDI 

hTfllNT 

8C.4 

KU0 

KCUS 

&MC,I 

Sl.NIAk:II 

KJUMI’ 

&LA,,[ L 

aCOMME 

&!JV 

nl’ll~ls 

81’lDlN 

Logicmaste 
-. ~~“~~~‘~~~~~~~‘fl~n 
--I 
ny c”“,aA 
Normally Open 

Normally Closed 

Pos,nvs T,ans,t~“n 

NE@W Transitloo 

Fault 

No Fault 

High Afarm 

Low Alarm 

C”“b”uati”” 

ny COll 

Normally Open 

Negated 

P”s,kve Traw,,,“” 

Negnbve Transition 
SET 
RESET 

Relentwe SET 

Relentwe RESET 

R~te”tlVe 

Negated Retenbve 

C”ntm”atl”n 

“nzomal L,“k 

SRICB, Lmk 

n Delay lime, 

II Delay Tlmw, 

laps,,d Tronr 

p C”““W1 

OW” C”““&?‘ 

Mill”” 

ubtmc,,“” 

UlPpll~tlO” 

IWlSl”” 

oduto Dwde 

IO-70 Instruction Mnemonics Help (Al 
Mnemontc 1 lnstruclmn 

&CON I BII Rotate Left 
SNOCON 

SNCCON 

BPCON 

KNCON 

8FA 

BNOF 

&HI 

bLOA 

KCONC 

KCOI 

&NOCOl 

LLNCCO, 

&PC01 

&NC01 

e.SL 

&RL 

KSM 

KRM 

SNOM 

PNCM 

LCOILC 

&HO 

LVE 

PON 

YOF 

%TM 

YUP 

PDN 

PAD 

rSUB 

LMUL 

%DIV 

LMOD 

?&a 

YABS 

LSIN 

SOS 

YTAN 

<ASIN 

lAC”S 

rATAN 

YLOG 

LLN 

LEX’ 

vCXPT 

LIJEG 

$RAD 

IF0 

<NE 

S<il 

(GF 
tLr 
ILL. 
IWVl 
LAN 

&OR 

$X11 

rNOT 

5SHL 

Bll Rotate Rlghl 

BI! Test 

&I sef 

Bit Clear 

Btt pas,,,“” 

Masked Compare 

MO” 

Block Move 

Block Clear 

Shlh Register 

B,, !squrnce, 

Swap Bytes 

Corn”! Request 

“ME Read 

VME Wote 

VME ReadiMod,lyiWntr 

“ME Test 

“ME Conhg Read 

VME Cankg Write 

Data ln~~akze Type 

Data In,, COMMREQ 

Des In,t,al,re ASCII 

Table Read 

Table Wme 

LIFO Read 

1LIFO Writra 

FIFO Read 
FIFO Wrtte 
SOR 
Array Move 
%a,ch Equal 

Search No, Equal 

Search Gmatur Than 

Search G,,,ate,/Equal 

Search Less Than 

SHwch Less ThaniEaual 

Convan 1” BCD 4 
Convert Lo BCD 8 
Convart to “,NT 
Conven,o INT 
Co,~e,t to DIN I 

Corwrn to REAl 
2”“~” BCD 4 10 UIN7 
Convwl “CD 4 t” IN1 
Convn,! BCD-8 10 DlNl 
Convert BC” 4 LO HFAL 

Conwrr ECU 8 to REA! 

l,““ifitt? 

Call a Program Block 

Do 110 

S”S,Mld I10 

Maser Contrul Rd”y 

End MCR 

Jump 

1) 
Ynemomc 

8ROL 
&ROR 
&BT 
G2.S 
BBCL 
&BP 
8MCM 
&MO” 
.SBLKM 
lBLKC 

&SHF 

8BI 

8SW 

&COMMR 

&VMERD 

.%VMEW 

&VMERM 

iVMET 

LCFGRD 

&CFGWRT 

&DIN1 

KDCO 

KDA 

hTBLR 

BTBLW 

dLlFOR 

&I lF”W 

LFIFOR 

EFIFOW 

SSORT 

&AR 

&SRCHE 

YSRCHN 

SSRCHGT 

&SRCHGE 

aSRCHLT 

YSRCHLE 

YBCD4 

YBCDB 

%UI 

5, 

YDlN 

XR 

YLII BCV4 

VI BCD4 

YDI. BCIX 

IIt BCD4 

5R “COB 

YTRlNl 

YCA 

wo 

ESUS 

LMCR 

YFNDMGR 

lJUMP 

9LAtll:L 

%COMMt 

YS” 

lPlD,S 

&PIDIN 

core ( ) a\ ,I 
C151”” ,nrrger 
1, and hlwd 



Loqicmaster Kev HeiD (ALT-K) GFJ-0566 = Logicmaster Key Help (ALT-K) 

ALT I 
ALT T  
ALTO 
ALT.Z 
ALT-n 
CTAL Break 
ESC 
CTRL Home 
CTRL-End 
CTRL-t 
CTRL + 
CTRL D 
CTRL-U 
Tab 
Shdt Tab 
El%, 
CTRL E 

Abort 
Glear field 
Changep,og,amme,mod. 
Change PLC AUNldTOP statcl 
Toggle stat”< area. 
Lrst directory files 
P”“, screen 
Help 
Key help 
Instruction mneman~ help 
Start TEACH mode 
Stop TEACH mode 
Pause TEACH playback 
Plnvback hle ” In F 0 thru 91 
Em1 package. 
zoom out. 
Prewous command tine contents 
Next command line contents 
Cursor Idt w&in the keld 
Cursor right within the held. 
Decrement reference address. 
Increment reference address. 
Chang~,,nc,emen,,,eldcontents 
Change/decrement held contents 
Accept lield contents. 
Display last system error. 
Toggle dwrete reference. 

ALT-B 

Ovemde d,sc,ete reference. 
Keys AvarIable m  the Program Edrtor Only 

1 Toggle text editor ball 
ALT D I I Delete rung element /Delete rung 
AlTS Store block to PLC anddrsk 

I ‘. Dlsptay zoom level and block state. 
Vanable table window 
D,splay PSB paramear table 
tie to operand reference table. 
Accept rung 
Accept rung. 
Previous rung. 
Next rung 
Horizontal knk. 
Venical Ink 
Go to next operand field 

Special Keys 
Single sweep debug. Available only in program editor. reference 
table editor, and status fault tables 

de editor 
To gle disptay options. Available only in program editor and reference 

Password ovemde Available only on Password screen in tie 
conhg”rahon soltware 
t,nrl~,~ dkk 

ALTW 
ALT F2 
Keypad + 
Ente, 
CTRL-PgUp 
CTRL PgDn 

I 
Tab 

ALTG 

ALTN 

ACT-0 

NT,, 

GFJ-0568 = 

1' Key 
sequence 

ALTA 

Logicmaster Key Help (ALT-K) 

Description 

Keys Awlable throoghoot ,h~ Software Package 
1 Abe,, 

GFJ-056B 

Key 
sequence Description 

Keys A”a,,nbC throughout fhe Software Package 

4LT-A Abort 
4LT C Clear field 
4LTM Change p,og,amme,mo&. 
41.T.R Chan9e PLC RUN/STOP state 
RLT-E Toggle status area 
4LT.L L,st drectq bles 
4LT P mnt semen 
4LT-H HPIP 
4LT-K Kay help, 
&LT-I Instruction mnemmc help 
r(LTT Start TEACH mode. 
4LTQ Stop TEACH mode 
ALT-7. Pause TEACH playback 
PlLT n Playback hle n (n = 0 lhru 9). 
CTRL-BrPak Exit package. 
ESC zoom O”, 
CTRL Home P,ev,ous command tine contents 
CTRL-End Next command line contents 
CTRL+ Cursor left w,th,n the field 
CTRL-~ + Cursor r,ght w,th,n the f,eld 
CTRL D Decremen, ,&rence address 
GTRL U tncremen, reference address. 
Tab Chnngenncremcntli*ldcontnnts 
Shin-Tab Change/decrement keld contents 
Enter Accept field contents. 
CTRL E Drsplay last system error 
F 12 (or Keypad -, Toggle d,sc,e,e reference. 
Fil (or Keypad ‘, O&de d,screte reference. 

Keys AvaLble m the Pmgram Edilor Only 

ALT.0 1 Toaole tnxt ed~to, bell. 
ALT-D 
ALTS 
b.LT-X 
ALT.V 
ALT-W 
ALT F2 
Keypad + 
EMI?, 
CTRL-PgUp 
CTRL-PgDn 

“” 
Delete rung element.lDelete rung 
Store block to PLC and disk 
Dtsplay zoom level and block state. 
Vanable table window 
Display PSB parameter table 
Go lo operand reference table. 
Accept “,ng 
Accept rung. 
Previous rung. 
Next rung 
Horizontal link 

Smgle sweep debug. Available only m  program editor. reference 
table editor, and status fault tables 

Password overdde. Available only on Password screen in the 

ALT-C Clear held. 
ALT-M Change programmer mode 
ALTR Change PLC RUN/STOP state 
ALT-E Toggle statw area 
ALTL List drectory hles 
ALT P Print SCT‘x”. 
ALT H Help 
ALT-K Key help 
ALT.t ,ns,r”~h~n mnemonrc help. 
ALT.T Start TEACH mod4 
ALTO Stop TEACH mode 
ALTZ Pause TEACH playback 
ALT-n Playback file n (n - 0 thru 9) 
CTRL Break EM package. 
ESC zoom out. 
CTRL~Home Previous command lkne contents 
CTRL End Next command line contents 
CTRL-t Cura, left within the held 
CTRL-+ Cursor nght withm the field. 
CTRL-D Decrement reterence address. 
CTRL-U ,ncrw,~ent reference address. 
Tab ChangPiincrement keld contents 
%&Tab Change/decrement fieldcontents. 
Enter Accept betd contents 
CTRL E Display lasr system e,mr 
Fi? (0, Keypad -) Toggle discrete reference 
FII (or Keypad ‘) Ovemde discrete reterence. 

Keys Availabk m the Program Edttor Only 

ALT-B Toggle text editor bell. 
ACT-D Delete rung element.lDelete nmg. 
ALTOS Store block to PLC anddisk 
ALTX D,sp,ay zoom level and block state 
AI.T-V Vanable table window 
ALT-W Display PSB parameter table 
ALT.FZ Go IO operand reference table 
Keypad + Accept rung 
Enter Accept rung 
CTRL-PgUp Previous rung. 
CTRL-PgDn Next rung 

Horizontal lknk 
I Vemcal link. 
Tab Go lo next operand field. 

ACT-G 
Special Keys 

I P 
Sin le sweepdebug. Available only in program editor, reference 
tab e edlto,. and status fault tnbles 

Awlable only in program edltor and reference 

Available only on Password screen in the 

cl h 
I 

i 



I Appendix Using Floating-Point Numbers 

There are a few considerations you need to understand when using floating-point 
numbers. The first section discusses these general considerations. Refer to page F-5 and 
following for instructions on entering and displaying floating-point numbers. 

Note 
Use of floating-point numbers within a parameterized subroutine block 
(PSB) usually necessitates the use of NWORD parameters rather than 
WORD parameters. For information about when to use NWORDs 
within PSBs, refer to the “Formal Parameters within a Parameterized 
Subroutine Block” part of section 10, “Parameterized Subroutines,” in 
chapter 3, “Program Editing,” of the Logicrrraster 90-70 Programming 
Software User’s Manual, GFK-0263. 

Floating-Point Numbers 
Logicmaster 90 software provides the ability to edit, display, store, and retrieve numbers 
with real values. Some functions operate on floating-point numbers. However, in order 
to use floating-point numbers with Logicmaster 90-70 software, you must have a 732, 
772, or 782,914 or higher CPU. Floating-point numbers are represented in decimal 
scientific notation, with a display of six significant digits. 

Note 
In this manual, the terms “floating-point” and “REAL’ are used 
interchangeably to describe the floating-point number display/entry 
feature of Logicmaster software. 

In Logicmaster 90 software, the following format is used. For numbers in the range 
9999999999 to .OOOl, the display has no exponent and up to six or seven significant digits. 
For example: 

Entered Displayed Description 

.000123456789 +.0001234567 Ten digits, six or seven significant. 
- 12.345e-2 -.1234500 Seven digits, six or seven significant. 

1234 +1234.000 Seven digits, six or seven significant. 

Outside the range listed above, only six significant digits are displayed and the display 
has the form: 

GFK0265G F-l 
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+1.23456E+12 

1;; I 1' +- Exponent (signed power of 10) 

III I I 

III f 
+- Exponent indicator and sign of exponent 

III + Five less significant digits 

III 

II+ 

Decimal point 

I+ Most significant digit 

I 
+ Sign of the entire number 
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Values of Floating-Point Numbers 
Use the following table to calculate the value of a floating-point number from the binary 
number stored in two registers. 

Exponent (e) Mantissa (f) Value of Floating Point Number 

255 Non-zero Not a valid number (NaN). 
255 0 -1s*oo 

0 c e c 255 Any value -15 * 2e-127 * 1.f 

0 Non-zero -1~ *2--126 * 0.f 

0 0 0 
f  = the mantissa. The mantissa is a binary fraction. 
e = the exponent. The exponent is an integer E such that E+127 is the power of 2 by which the mantissa 

must be multiplied to yield the floating-point value. 
s = the sign bit. 
* = the multiplication operator. 

For example, consider the floating-point number 12.5. The IEEE floating-point binary 
representation of the number is: 

QlOOQQQl QlQQlQQQ QQQQQQQQ QQQQQQQQ 

or 41480000 hex in hexadecimal form. The most significant bit (the sign bit) is zero (s=O). 
The next eight most significant bits are 10000010, or 130 decimal (e=130). 

The mantissa is stored as a decimal binary number with the decimal point preceding the 
most significant of the 23 bits. Thus, the most significant bit in the mantissa is a multiple 
of 2-l, the next most significant bit is a multiple of 2-2, and so on to the least significant 
bit, which is a multiple of 2- 23. The final 23 bits (the mantissa) are: 

1QQlQQQ QQOOOQOQ OQQQQQQQ 

The value of the mantissa, then, is .5625 (that is, 2-l + 2-4). 

Since e > 0 and e c 255, we use the third formula in the table above: 

number = -16 * 20-127 l 1-f 
= -10 l 2130-127 * I.5625 

= 1 * 23 * 1.5625 
= 8 * 1.5625 
= 12.5 

Thus, you can see that the above binary representation is correct. 

The range of numbers that can be stored in this format is from f 1.401298E-45 to 
+ 3.402823E + 38 and the number zero. 
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Errors in Floating-Point Numbers and Operations 
Overflow occurs when a number greater than 3.402823E+38 or less than 
-3,402823E+38 is generated by a REAL function. When this occurs, the ok output of the 
function is set OFF; and the result is set to positive infinity (for a number greater than 
3.402823E + 38) or negative infinity (for a number less than -3,402823E+ 38). You can 
determine where this occurs by testing the sense of the ok output. 

POS-INF = 7F800000h - IEEE positive infinity representation in hex. 
NEG-INF = FF8OOOOOh - IEEE negative infinity representation in hex. 

If the infinities produced by overflow are used as operands to other REAL functions, 
they may cause an undefined result. This undefined result is referred to as an NaN (Not 
a Number). For example, the result of adding positive infinity to negative infinity is 
undefined. When the ADD-REAL function is invoked with positive infinity and 
negative infinity as its operands, it produces an NaN for its result. 

Each REAL function capable of producing an NaN produces a specialized NaN which 
identifies the function. 

NaN-ADD. = 7F81FFFFh 
NaNSUB = 7F81FFFFh 
NaN-MUL = 7F82FFFFh 
NaN-DIV = 7F83FFFFh 
NaN-SQRT = 7F84FFFFh 
NaNLOG = 7F85FFFFh 
NaN-POW0 = 7F86FFFFh 
NaN-SIN = 7F87FFFFh 
NaN-COS = 7F88FFFFh 
NaN-TAN = 7F89FFFFh 
NaN-ASIN = 7F8AFFFFh 
NaN-ACOS = 7F8BFFFFh 
NaN-BCD = 7F8CFFFFh 
REAL-INDEF = FFCOOOOO 

- Real addition error value in hex. 
- Real subtraction error value in hex. 
- Real multiplication error value in hex. 
- Real division error value in hex. 
- Real square root error value in hex. 
- Real logarithm error value in hex. 
- Real exponent error value in hex. 
- Real sine error value in hex. 
- Real cosine error value in hex. 
- Real tangent error value in hex. 
- Real inverse sine error value in hex. 
- Real inverse cosine error value in hex. 
- BCD-4 to real error. 
- Real indefinite, divide 0 by 0 error. 

--. 

When an NaN result is fed into another function, it passes through to the result. For 
example, if an NaN-ADD is the first operand to the SUB-REAL function, the result of 
the SUB-REAL is NaN-ADD. If both operands to a function are NaNs, the first operand 
will pass through. Because of this feature of propagating NaNs through functions, you 
can identify the function where the NaN originated. 

Note 
For NaN, the ok output is OFF (not energized). 
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,- Entering and Displaying Floating-Point Numbers 
In the mantissa, up to six or seven significant digits of precision may be entered and 
stored; however, Logicmaster 90 software will display only the first six of these digits. 
The mantissa may be preceded by a positive or negative sign. If no sign is entered, the 
floating-point number is assumed to be positive. 

If an exponent is entered, it must be preceded by the letter E or e, and the mantissa 
must contain a decimal point to avoid mistaking it for a hexadecimal number. The 
exponent may be preceded by a sign; but, if none is provided, it is assumed to be 
positive. If no exponent is entered, it is assumed to be zero. No spaces are allowed in a 
floating-point number. 

To provide ease-of-use, several formats are accepted in both command-line and field 
data entry. These formats include an integer, a decimal number, or a decimal number 
followed by an exponent. These numbers are converted to a standard form for display 
once the user has entered the data and pressed the Enter key. 

Examples of valid floating-point number entries and their normalized display are shown 
below. 

Entered 

250 
i-4 

-2383019 
34. 

- .0036209 
l2.E+9 

-.0004E-11 
731.0388 

99.20003e-29 

Displayed 

+250,0000 
+ 4.000000 
-2383019. 
+34.00000 

- .003620900 
+ 1.20000E+ 10 
-4.OOOOOE- 15 

+731.0388 
+9.92000E-28 

Examples of invalid floating-point number entries are shown below. 

Invalid Entry 

- 433823 
lOe-19 

lO.el9 

4.le19 

Explanation 

Missing decimal point. 
Missing decimal point. 
The mantissa cannot contain spaces between digits or characters. 
This is accepted as lO.eO, and an error message is displayed. 
The exponent cannot contain spaces between digits or characters. 
This is accepted as 4.le0, and an error message is displayed. 
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Internal Format of Floating-Point Numbers _-. 

Floating-point numbers are stored in single precision IEEE-standard format. This format 
requires 32 bits, which translates to two (adjacent) 16-bit PLC registers. The encoding of 
the bits is diagrammed below. 

it mantlss 

g-bit exponent 

l-bit sign (Bit 32) 

Register use by a single floating-point number is diagrammed below. In this diagram, if 
the floating-point number occupies registers R5 and R6, for example, then R5 is the least 
significant register and R6 is the most significant register. 

lP 
Least Significant Regisu 

Bits 1-16 * 

16 I I I I I I I I I I I I lb 
-Least Significant Bit: Bit 1 

. Most Significant Bit: Bit 16 

Most Significant Regist- 
k Bits 17-32 w 

321 I I I I I I I I I I I I I Iv 
+------ Least Significant Bit: Bit 17 

Most Significant Bit: Bit 32 

- 
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Index 

Symbols 
%G References, %G references and CPU 

memory, 2-13 

@ sign with indirect references, 2-10 

A 
ABS, 4-38 

Absolute value root function, 4-38 

ACOS, 4-40 

ADD, 4-31 

Addition function, 4-31 

Alarm contacts, 3-8 

Alarm error codes, B-5 

Alarm processor, 3-11 

ALT keys, E-l 

ALW-OFF 2-18 

ALW-ON, 2-18 

Analog I/O diagnostic data, 2-84 

Analog input register references (%AI), 
2-10 

Analog output register references (%AQ), 
2-10 

AND, 4-55 

Application program task execution, 2-4 
housekeeping, 2-4 
input scan, 2-4 
output scan, 2-5 

ARRAY-MOVE, 4-140 

ASIN, 4-40 

ATAN, 4-40 

B 
Background window, 2-7 

Base 10 logarithm function, 4-42 

Base sweep time, A-6, A-7 

BCD-4,4-151 

BCD-8,4-153 

BCLR, 4-68 

Bit clear function, 4-68 

Bit operation functions, 4-53 
AND, 455 
BCLR, 4-68 
BPOS, 4-70 
BSET, 4-68 
BTST, 466 
MCM& 4-72 
NOT, 4-59 
OR, 4-55 
ROL, 4-64 
ROR, 4-64 
SHL, 4-61 
SHR, 4-61 
XOR, 4-57 

Bit position function, 4-70 

Bit sequencer function, 4-85 

Bit set function, 4-68 

Bit test function, 4-66 

BITSEQ, 4-85 
memory required, 4-86 

BLKCLR, 4-80 

BLKMOV, 4-78 

Block clear function, 4-80 

Block move function, 4-78 

BPOS, 4-70 

BSET, 4-68 

BTST, 4-66 

Bus configuration, FIP I/O, 2-82 

Bus configuration, Genius I/O, 2-80 

C 
C debugger, l-1 

in the programmer communications 
window, 2-6 

C program structure, size restrictions, 226 

C programs, 2-37-2-47 
data encapsulation, 2-37 

C v. RLD programs, 2-422-45 

Calculating predicted sweep times, A-24 

CALL, 4-167 

CALL EXTERNAL, 4-168 

Call external function, 4-168 
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Call function, 4-167 

CALL SUBROUTINE, 4-170 

Call subroutine function, 4-170 

Checksum, 4-200 

Checksum task state, 4-200 

Classes of faults, 3-13 

Clocks, 2-73 
elapsed time clock, 2-73 
time-of-day clock, 2-73 

using SVCREQ function #16 to read 
the clock, 2-73 

using SVCREQ function #7 to read 
and set the clock, 2-73 

CMI: 4-49 

coil, 4-8 

coils, 4-3 
coil, 4-8 
continuation coils, 4-12 
negated coil, 4-8 
negated retentive coil, 4-8 
negative transition coil, 4-9 
positive transition coil, 4-9 
RESET coil, 4-10 
retentive coil, 4-8 
retentive RESET coil, 4-11 
retentive SET coil, 4-11 
SET coil, 4-10 

,COMMENT, 4-184 

Comment function, 4-184 

COMMREQ, 4-92 

Communication request function, 4-92 

Compare function, 4-49 

Configurable fault actions, 3-4 
configurable fault references, 3-4 
diagnostic, 3-4 
fatal, 3-4 
informational, 3-4 

Configurable fault references, 3-4 

Configurable faults, 3-20 

Configuration, 4-1 

Configuration, system, 2-71 

Constant Sweep, 2-9 

Constant Window mode, 2-9 

Contacts, 4-2 
continuation contacts, 4-12 

fault contact, 4-7 
high alarm contact, 4-7 
low alarm contact, 4-7 
negative transition contact, 4-4 
no fault contact, 4-7 
normally closed contact, 4-4 
normally open contact, 4-4 
positive transition contact, 4-4 

Continuation coils, 4-12 

Continuation contacts, 4-12 

Control functions, 4-165 
CALL, 4-167 
CALL EXTERNAL, 4-168 
CALL SUBROUTINE, 4-170 
COMMENT 4-184 
DOIO, 4-174 
ENDMCR, 4-181 
FOR, END-FOR, and EXIT, 4-185 
JUMI: 4-182 
LABEL, 4-183 
MCR, 4-180 
PID, 4-237 
SUSIO, 4-178 
SVCREQ, 4-189 

Convenience references. See System status 
references 

_- 

_ 

Conversion functions, 4-150 
BCD-4,4-151 
BCD-8,4-153 
DINT, 4-159 
INT, 4-157 
REAL, 4-l 61 
TRUN, 4-l 63 
UINT, 4-155 

Convert to BCD-4 function, 4-151 

Convert to BCD-8 function, 4-153 

Convert to double precision signed inte- 
ger function, 4-159 

Convert to Real function, 4-161 

Convert to signed integer function, 4-157 

Convert to unsigned integer function, 
4-155 

Corrupted memory, 3-18 

cos, 4-40 

Cosine function, 4-40 

Counters, 4-13 
DNCTR, 4-26 
function block data, 4-13 
UPCTR, 4-24 
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CPU default memory sizes, 2-12 

CPU performance data, A-l 
base sweep time, A-6, A-7 
calculating predicted sweep times, A-24 
FIP I/O sweep impact times, worksheet, 

A-18 
Genius I/O sweep impact times, A-14, 

A-17 
worksheet, A-15 

I/O interrupt performance and sweep 
impact, A-20 

I/O module sweep impact times, work- 
sheet, A-l 1 

I/O scan and I/O fault sweep impact, 
A-10 

instruction timing, A-l 
overhead sweep impact time, A-6 
programmer sweep impact time, A-8 
sweep impact of FIP I/O and FBCs, A-16 
sweep impact of Genius I/O and GBCs, 

A-13 
sweep impact of intelligent option mod- 

ules, A-19 
sweep impact of Series 90-70 I/O mod- 

ules, A-10 

CPU Redundancy 
Hot standby CPU redundancy and role 

switch, 4-232 
Role Switch and hot standby CPU re- 

dundancy, 4-232,4-233 
Write to/Read from Reverse Transfer 

Area, 4-233 

CPU redundancy, 3-37,4-232,4-233 

CTRL keys, E-l 

CTRL-E 3-17, B-2 

D 
Data coherency in communications win- 

dows, 2-7 

data flow limit, 2-28 

Data initialization function, 4-115 

Data initialize ASCII function, 4121 

Data initialize communications request 
function, 4-118 

Data mapping, 2-80 
default conditions, 2-80 
FII’ VO data mapping, 2-83 
Genius I/O data mapping, 2-80 

GFK0265G 

Data move functions, 4-75 
BITSEQ, 4-85 
BLKCLR, 4-80 
BLKMOV, 4-78 
COMMREQ, 4-92 
DATA-INIT, 4-l 15 
DATA-INIT-ASCII, 4-121 
DAT,4_INIT_COMM, 4-118 
MOVE, 4-76 
SHFR, 4-82 
SWAI: 4-90 
VME-CFG-RD, 4-109 
VME-CFG-WRITE, 4-112 
VMERD, 4-100 
VMERMW, 4-104 
VMETST, 4-106 
VMEWRT, 4-102 

Data retentiveness, 2-14 

Data scope, 2-15 

Data table functions, 4-124 
ARRAY-MOVE, 4-140 
FIFORD, 4-134 
FIFOWRT, 4-136 
LIFORD, 4-130 
LIFOWRT, 4-132 
SORT 4-138 
SRCH,EQ, 4-144 
SRCH-GE, 4-144 
SRCH-GT, 4-144 
SRCH-LE, 4-144 
SRCH-LT, 4-144 
SRCH-NE, 4-144 
TABLE RANGE, 4-51,4-147 
TBLRD, 4-126 
TBLWRT, 4-128 

Data types, 2-16 

DATA-INIT, 4-l 15 

DATA-INIT-ASCII, 4-121 

DATA-INIT-COMM, 4-118 

DEG, 4-44 

Diagnostic data, analog I/O, 2-84 

Diagnostic faults, 3-4,3-12 
addition of block, 3-48 
addition of VO module, 3-47 
addition of IOC, 3-46 
addition of or extra rack, 3-23 
application fault, 3-32 
block switch, 3-51 
circuit fault, 3-42 
constant sweep time exceeded, 3-31 
extra block, 3-48 
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extra l/O module, 3-47 
I/O bus fault, 3-49 
l/O fault table full, 3-31 
IOC hardware failure, 3-51 
loss of block, 3-48 
loss of z/O module, 3-47 
loss of or missing option module, 3-21 
low battery signal, 3-30 
module fault, 3-50 
module hardware failure, 3-28 
PLC system fault table full, 3-31 
program microcycle time exceeded, 3-31 
reset of, addition of, or extra option 

module, 3-23 

Exponential functions, 4-42 
power of e, 4-42 
power of X, 4-42 

EXPT, 4-42 

F 
Fatal faults, 3-4,3-12 

communications failure during store, 
3-38 

corrupted user program on power-up, 
3-34 

system bus error, 3-27 

Diagnostic information, discrete I/O, 2-84 

DINT, 4-159 

Discrete I/O diagnostic information, 2-84 

Discrete references, 2-11 
size and default, 2-12 

DIV, 4-31 

Division function, 4-31 

DNCTR, 4-26 

DO10 function, 4-174 

Down counter, 4-26 

IOC software fault, 3-50 
loss of IOC, 3-46 
loss of or missing rack, 3-20 
option module software failure, 3-29 
PLC CPU hardware failure, 3-27 
PLC CPU system software failure, 3-36 
program block checksum failure, 3-30 
run mode store failure, 3-38 
system bus failure, 3-33 
system configuration mismatch, 3-24 
too many bus controllers, 3-37 

Fault action, 3-12 
diagnostic, 3-12 
fatal, 3-12 

.- 

fault response, 3-13 
I/O fault action, B-19 
informational, 3-12 
PLC fault action, B-5 

E 
Elapsed time clock, 2-73 

End master control relay function, 4-181 

END-FOR, 4-185 

End-For instruction, 4-185 

ENDMCR, 4-181 

EQ, 4-47 

Equal function, 4-47 

Error code, B-5 

Event-triggered interrupt programs, 2-65, 
2-66 

Event-Triggered programs, 2-52 

EXIT 4-185 

Exit instruction, 4-185 

EXE 4-42 

Fault category, B-20 

Fault contact, 47 

Fault contacts, 3-8 

Fault description, B-22 

Fault explanation and correction, 3-l 
accessing additional fault information, 

3-17 
addition of block, 3-48 
addition of I/O module, 3-47 
addition of IOC, 3-46 
addition of or extra rack, 3-23 
analog fault, 3-44 
application fault, 3-32 
block switch, 3-51 
circuit fault, 3-42 
communications failure during store, 

3-38 
configurable faults, 3-20 
constant sweep time exceeded, 3-31 
corrupted user program on power-up, 

3-34 
- 
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CTRL-F key sequence, 3-17, B-2 
discrete fault, 3-43 
error code, B-5 
extra block, 3-48 
extra VO module, 3-47 
fault category, 3-39 
fault description, 3-39 
fault handling, 3-11 
fault type, 3-39 
forced and unforced circuit, 3-51 
GENA fault, 3-46 
hexadecimal display of information, B-2 
I/O bus fault, 3-49 
I/O fault group, B-19 
r/O fault table, 3-15 
I/O fault table explanations, 3-39 
I/O fault table full, 3-31 
interpreting fault tables, B-l 
IOC hardware failure, 3-51 
IOC software fault, 3-50 
loss of block, 3-48 
loss of I/O module, 3-47 
loss of IOC, 3-46 
loss of or missing option module, 3-21 
loss of or missing rack, 3-20 
low battery signal, 3-30 
low -level analog fault, 3-45 
microcycle time exceeded, 3-31 
module fault, 3-50 
module hardware failure, 3-28 
no user program on power-up, 3-34 
non-configurable faults, 3-33 
null system configuration for RUN 

mode, 3-35 
option module software failure, 3-29 
password access failure, 3-35 
PLC CPU hardware failure, 3-27 
PLC CPU system software failure, 3-36 
PLC fault group, B-4 
PLC fault table, 3-14 
PLC fault table explanations, 3-18 
PLC system fault table full, 3-31 
program block checksum failure, 3-30 
program microcycle time exceeded, 3-31 
reset of, addition of, or extra option 

module, 3-23 
run mode store failure, 3-38 
system bus error, 3-27 
system bus failure, 3-33 
system configuration mismatch, 3-24 
too many bus controllers, 3-37 
window completion failure, 3-35 

Fault explanation and correctionFault de- 
scrip tion, 3-39 

Fault explanation and correctionFault 
type, 3-39 

Fault group, B-4, B-19 

Fault handling, 3-11 
alarm processor, 3-11 
user-defined fault logging, 4-226 

Fault locating references, 3-7 
FII: 3-9 

Fault references 
alarm contacts, 3-8 
configurable fault actions, 3-4 
configurable fault references, 3-4 
fault contacts, 3-8 
fault locating references, 3-7 
FIP fault locating references, 3-9 
non-configurable faults, 3-6 
point faults, 3-8 

Fault response, 3-13 

Fault tables, interpreting fault tables, B-l 

Fault type, B-21 

Faults 
accessing additional fault information, 

3-17 
addition of block, 3-48 
addition of J/O module, 3-47 
addition of IOC, 3-46 
addition of or extra rack, 3-23 
analog fault, 3-44 
application fault, 3-32 
block switch, 3-51 
circuit fault, 3-42 
classes of faults, 3-11 
communications failure during store, 

3-38 
configurable faults, 3-20 
constant sweep time exceeded, 3-31 
corrupted user program on power-up, 

3-34 
CTRL-F key sequence, 3-17, B-2 
discrete fault, 3-43 
displaying user-defined faults, 3-16 
error code, B-5 
explanation and correction, 3-l 
extra block, 3-48 
extra VO module, 3-47 
fault action, 3-12 
fault attributes, 3-12 
fault description, B-22 
fault handling, 3-l 1 
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fault response, 3-13 
forced and unforced circuit, 3-51 
GENA fault, 3-46 
hexadecimal display of information, B-2 
l/O bus fault, 3-49 
I/O fault action, B-19 
I/O fault category, B-20 
VO fault group, B-19 
I/O fault table, 3-12,3-15 
I/O fault table explanations, 3-39 
I/O fault table full, 3-31 
I/O fault type, B-21 
interpreting fault tables, B-l 
IOC hardware failure, 3-51 
IOC software fault, 3-50 
loss of block, 3-48 
loss of I/O module, 3-47 
loss of IOC, 3-46 
loss of or missing option module, 3-21 
loss of or missing rack, 3-20 
low battery signal, 3-30 
low-level analog fault, 3-45 
microcycle time exceeded, 3-31 
module fault, 3-50 
module hardware failure, 3-28 
no user program on power-up, 3-34 
non-configurable faults, 3-33 
null system configuration for RUN 

mode, 3-35 
option module software failure, 3-29 
password access failure, 3-35 
PLC CPU hardware failure, 3-27 
PLC CPU system software failure, 3-36 
PLC fault action, B-5 
PLC fault group, B-4 
PLC fault table, 3-12,3-14 
PLC fault table explanations, 3-18 
PLC system fault table full, 3-31 
program block checksum failure, 3-30 
reset of, addition of, or extra option 

module, 3-23 
run mode store failure, 3-38 
system bus error, 3-27 
system bus failure, 3-33 
system configuration mismatch, 3-24 
system reaction to faults, 3-12 
too many bus controllers, 3-37 
window completion failure, 3-35 

FIFO read function, 4-134 

FIFO write function, 4-136 

FIFORD, 4-134 

FIFOWRT, 4-136 

FIE Fault Locating References, 3-9 

FIP I/O, 2-82 

-. 

default conditions, 2-83 
FIP I/O bus configuration, 2-82 
FIP VO data mapping, 2-83 

FIP I/O sweep impact times, worksheet, 
A-18 

Floating-point numbers, F-l 
entering and displaying floating-point 

numbers, F-5 
errors in floating-point numbers and 

operations, F-4 
internal format of floating-point num- 

bers, F-6 
values of floating-point numbers, F-3 

FOR, 4-185 

For instruction, 4-185 

FST-EXE, 2-19 

FST-SCN, 2-18 

G 
GE, 4-47 

Genius global data, 2-13 

Genius I/O, 2-80 
analog grouped block, 2-81 
default conditions, 2-81 
diagnostic data collection, 2-83 
Genius I/O bus configuration, 2-80 
Genius I/O data mapping, 2-80 
low-level analog blocks, 281 

Genius I/O<FO>, 281 

Genius I/O bus, 2-13 

Genius I/O sweep impact times, work- 
sheet, A-15 

Global data, Genius, 2-13 

Global data communications, 2-82 

Global data in microcycle mode, 260 

Global data references (%G), 2-11 

Greater than function, 4-47 

Greater than or equal to function, 4-47 

GT, 4-47 

H 
Hexadecimal display of information, B-2 
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High alarm contact, 4-7 

Hot standby CPU redundancy 
Role Switch (SVCREQ #26), 4-232 
Write and Read from Reverse Transfer 

Area (SVCREQ #27 & 28), 4-233 

Housekeeping, 2-4 

I 
I/O data mapping, 2-80 

default conditions, 2-80 
FIP I/O data mapping, 2-83 
Genius I/O data mapping, 2-80 

l/O fault sweep impact, A-10 

I/O fault table, 3-12,3-15, B-17 
block, B-18 
examples, B-26 
explanations, 3-39 
fault action, B-19 
fault address, B-18 
fault category, B-20 
fault description, B-22 
fault group, B-19 
fault specific data, B-23 
fault time stamp, B-26 
fault type, B-21 
hexadecimal display of information, B-2 
I/O bus, B-18 
interpreting fault tables, B-l 
long/short indicator, B-17 
point, B-18 
rack, B-18 
reference address, B-17 
sample, B-l 
slot, B-18 
symbolic fault specific data, B-24 

l/O interrupt performance and sweep im- 
pact, A-20 

worksheet, A-21 

I/O module sweep impact times, work- 
sheet, A-11 

I/O scan sweep impact, A-10 

I/O sweep impact times, A-14, A-17 

I/O system initialization, 2-72 

VO system, Series 90-70 PLC 
analog I/O diagnostic data, 2-84 
discrete I/O diagnostic information, 2-84 
FIP I/O, 2-82 
Genius I/O, 2-80 

I/O data mapping, 2-80 
model 70 I/O modules, 2-79 

Indirect references 
register references, 2-10 
the @ sign, 2-10 

Informational faults, 3-4,3-12 
forced and unforced circuit, 3-51 
no user program on power-up, 3,34 
null system configuration for RUN 

mode, 3-35 
password access failure, 3-35 
window completion failure, 3-35 

Input references (%I), 2-11 

Input scan, 2-4 

Instruction mnemonics, C-l 

Instruction timing, CPU, A-l 

Instructions, programming, 4-l 
bit operation functions, 4-53 
control functions, 4-165 
conversion functions, 4-150 
data move functions, 4-75 
data table functions, 4-124 
instruction mnemonics, C-l 
math functions, 4-30 
relational functions, 4-46 
relay functions, 4-2 
timers and counters, 4-13 

INT, 4-157 

Intelligent option modules, A-19 
sweep impact times, A-19 

Internal references (%M), 2-11 

Interrupt handling, 2-60 
standalone programs-event-triggered 

interrupts, 2-65,2-66 
triggered interrupt blocks, 2-62 

interrupt handling, timed interrupts, 2-63 

Inverse cosine function, 4-40 

Inverse sine function, 4-40 

Inverse tangent function, 4-40 

IO-FULL, 2-18 

IO-PRES, 2-21 

J 
JUME 4-182 

Jump function, 4-182 
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L 
LABEL, 4-183 

Label function, 4-183 

LE, 4-47 

Less than function, 4-47 

Less than or equal to function, 4-47 

LIFO read function, 4-130 

LIFO write function, 4-132 

LIFORD, 4-130 

LIFOWRT 4-132 

Links, 4-11 

LN, 4-42 

Local register references (%L), 2-10 

LOG, 4-42 

Logarithmic functions, 4-42 
base 10 logarithm, 4-42 
natural logarithm, 4-42 

Logical AND function, 4-55 

Logical NOT function, 4-59 

Logical OR function, 4-55 

Logical XOR function, 4-57 

Low alarm contact, 4-7 

LT 4-47 

M 
Maintenance, 3-l 

Mapping, I/O data, 2-80 
default conditions, 2-80 
FIP I/O data mapping, 2-83 
Genius VO data mapping, 2-80 

Masked compare function, 4-72 

Master control relay function, 4-180 

Math functions, 4-30 
ABS, 4-38 
ACOS, 4-40 
ADD, 4-31 
ASIN, 4-40 
ATAN, 4-40 
cos, 4-40 
DEG, 4-44 
DIV 4-31 

EXE 4-42 
EXPT, 4-42 
LN, 4-42 
LOG, 4-42 
MOD, 4-34 
MUL, 4-31 
RAD, 4-44 
SIN, 4-40 
SQRT, 4-36 
SUB, 4-31 
TAN, 4-40 

MCME 4-72 

MCR, 4-180 

Memory, retention of data memory across 
power failure, 2-72 

Memory allocation worksheet, D-l 

Memory type, %I, %Q, %R, %AI, %AQ, 
4-94 

Memory, corrupted, 3-18 

Microcycle 
program microcycle time exceeded 

fault, 3-31 
wind-down period, 2-69 

Microcycle Sweep mode, 2-9 

Microcycle wind-down period, 2-69 

MOD, 4-34 

Model 70 VO modules, 2-79 

Modes of operation, 2-68 
run/outputs disabled, 2-68 
run/outputs enabled, 2-68 
stop/IO scan, 2-68 
stop/No IO scan, 2-68 

Modulo function, 4-34 

MOVE, 4-76 

Move function, 4-76 

MUL, 4-31 

Multiplication function, 4-31 

- 

N 
Natural logarithm function, 4-42 

NE, 4-47 

Negated coil, 4-8 

Negated retentive coil, 4-8 

Negative transition coil, 4-9 
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Negative transition contact, 4-4 

Nesting, 2-28 

No fault contact, 4-7 

Non-configurable faults, 3-6,3-33 

Normal Sweep, 2-9 

Normal sweep mode 
application program task execution, 24 
programmer communications window, 

2-4,2-6 
system communications window, 2-4, 

2-6 

Normally closed contact, 4-4 

Normally open contact, 4-4 

NOT, 4-59 

Not equal function, 4-47 

NWORDs in parameterized subroutine 
block, restrictions on formal parame- 
ters, 2-34 

0 
OFDT, 4-18 

Off-delay timer, 4-18 

On-delay timer, 4-15 

ONDTR, 4-15 

Operation of the PLC system, 2-1 

Option module dual port interface tests, 
2-71 

Option module self-test completion, 2-71 

OR, 4-35 

Ordered programs, 2-52 

Ordered scheduling mode, 2-52 

Output references (%Q), 2-11 

Output scan, 2-5 

Overhead sweep impact time, A-6 
base sweep time, A-6, A-7 
calculating predicted sweep times, A-24 
FIP I/O sweep impact times, worksheet, 

A-18 
Genius z/O sweep impact times, A-14, 

A-17 
worksheet, A-15 

I/O interrupt performance and sweep 
impact, A-20 

PLC memory validation, 2-70 

PLC sweep, 2-2 
application program task execution, 2-4 
programmer communications window, 

2-6 
STOP mode, 2-8 
system communications window, 2-6 

PLC sweep modes, 2-9 
Constant Sweep, 2-9 
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I/O module sweep impact times, work- 
sheet, A-11 

I/O scan and I/O fault sweep impact, 
A-10 

programmer sweep impact time, A-8 
sweep impact of FIP I/O and FBCs, A-16 
sweep impact of Genius I/O and GBCs, 

A-13 
sweep impact of intelligent option mod- 

ules, A-19 
sweep impact of Series 90-70 I/O mod- 

ules, A-10 

Overrides, 214 

P 
Parameterized subroutine block 

how parameterized subroutine blocks 
are called, 2-32,4-170 

referencing formal parameters, 2-33 
restrictions on formal parameters, 2-34 

parameterized subroutine block, 2-31 

Passwords, 2-75 

Periodic scheduling mode, 2-52 

PID, 4-237 

PLC fault table, 3-12,3-14, B-3 
error code, B-5 
examples, B-13 
explanations, 3-18 
fault action, B-5 
fault extra data, B-9 
fault group, B-4 
fault time stamp, B-13 
hexadecimal display of information, B-2 
interpreting fault tables, B-l 
long/short indicator, B-3 
rack, B-3 
sample, B-l 
slot, B-3 
spare, B-3 
task, B-3 
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Constant Window, 2-9 
Microcycle, 2-9 
Normal Sweep, 2-9 

PLC system operation, 2-1 

Point faults, 3-8 

Positive transition coil, 4-9 

Positive transition contact, 4-4 

Power of e function, 4-42 

Power of X function, 4-42 

Power-down sequence, 2-69,2-70,2-72 
microcycle, 2-69 

Power-up self-test, 2-70 

Power-up sequence, 2-70 
I/O system initialization, 2-72 
option module dual port interface tests, 

2-71 
option module self-test completion, 2-71 
PLC memory validation, 2-70 
power-up self-test, 2-70 
system configuration, 2-71 

Privilege levels, 2-76 

Program block, 2-25 
examples of using program blocks, 2-26 
how blocks are called, 2-29 
main program block, 2-25 
nesting, 2-28 
parameterized subroutine block, 2-31 
program blocks and local data, 2-30, 

2-31 
user-defined function block, 2-31 

Program blocks, size restrictions, 2-26 

Program organiation and user data, user 
references, 2-10 

Program organization and user data, 
floating-point numbers, F-l 

Program register references (%P), 2-10 

Program scheduling, 2-53 
ordered programs, 2-55 

Program structure 
Event-triggered interrupt programs, 

2-65,2-66 
how blocks are called, 2-29 
how parameterized subroutine blocks 

are called, 2-32 
main program block, 2-25 
parameterized subroutine block, 2-31 

program blocks and local data, 2-30, 
2-31 

timed interrupts, 2-63 
triggered interrupt blocks, 2-62 
user-defined function block, 2-31 

Programmer communications window, 
2-6 

- 

Programmer sweep impact time, A-8 

Programming instructions, 4-l 
bit operation functions, 4-53 
control functions, 4-165 
conversion functions, 4-150 
data move functions, 4-75 
data table functions, 4-124 
instruction mnemonics, C-l 
math functions, 4-30 
relational functions, 4-46 
relay functions, 42 
timers and counters, 4-13 

Programming scheduling modes, 2-52, 
2-53 

Event-triggered, 2-52 
Ordered, 2-52 
ordered programs, 2-55 
periodic, 2-52 
Timed, 2-52 

Protection level request, 2-76 

PSB, 2-26 

R 
RAD, 4-44 

Radian conversion function, 4-44 

REAL, 4-161 

Redundancy 
Hot standby CPU redundancy and role 

switch, 4-232 
Write to/Read from Reverse Transfer 

Area, 4-233 

References, user, 2-10 
* %G references and CPU memory, 2-13 

analog input register references (%AI), 
2-10 

analog output register references 
(%AQ), 2-10 

associated transitions and overrides, 
2-14 

data scope, 2-15 
data types, 216 
discrete references, 2-11 
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Genius I/O bus, 2-13 
global data references (%G), 2-11 
indirect references, 2-10 
input references (% I), 2-11 
internal references (%M), 211 
local register references (%L), 2-10 
output references (%Q), 2-11 
program register references (%P), 2-10 
register references, 2-10 
size and default, 2-12 
system fault references, 3-3 
system register references (%R), 210 
system status references, 2-18 
system status references (%S), 2-11 
system status/fault references, 2-18 
temporary references (%T), 2-11 
unbound references (%UR), 2-10 

Register references, 2-10 
analog input register references @AI), 

2-10 
analog output register references 

(%AQ),ZlO 
global data references (%G), 2-l 1 
indirect references, 2-10 
input references (%I), 2-11 
internal references (%M), 2-11 
local register references (%L), 2-10 
output references (%Q), 2-11 
program register references (%P), 2-10 
size and default, 2-12 
system register references (%R), 2-10 
system status references (%S), 2-11 
temporary references (%T), 2-11 
unbound references (%UR), 2-10 

Relational functions, 4-46 
CMR 4-49 
EQ, 4-47 
GE, 4-47 
GT, 4-47 
LE, 4-47 
LT 4-47 
NE, 4-47 

Relay functions, 4-2 
coil, 4-8 
coils, 4-3 
contacts, 4-2 
continuation coils, 4-12 
continuation contacts, 4-12 
fault contact, 4-7 
high alarm contact, 4-7 
links, 4-l 1 
low alarm contact, 4-7 
negated coil, 4-8 

negated retentive coil, 4-8 
negative transition coil, 4-9 
negative transition contact, 4-4 
no fault contact, 4-7 
normally closed contact, 4-4 
normally open contact, 4-4 
positive transition coil, 4-9 
positive transition contact, 4-4 
RESET coil, 4-10 
retentive coil, 4-8 
retentive RESET coil, 4-11 
retentive SET coil, 4-11 
SET coil, 4-10 

RESET coil, 4-10 

Retention of data memory across power 
failure, 2-72 

Retentive coil, 4-8 

Retentive RESET coil, 4-11 

Retentive SET coil, 4-11 

Retentiveness of logic and data, 2-14 

RLD v. standalone C programs, 2-42-2-45 

ROL, 4-64 

ROR, 4-64 

Rotate left function, 4-64 

Rotate right function, 4-64 

Run/stop operations, 2-68 
run/outputs disabled, 2-68 
run/outputs enabled, 2-68 
stop/IO scan, 2-68 
stop/No IO scan, 2-68 

S 
Scheduling modes, 2-52,2-53 

event-triggered, 2-52 
ordered, 2-52 
ordered programs, 2-55 
periodic, 2-52 
timed, 2-52 

scheduling programs, 2-53 
ordered programs, 2-55 

Search array move function, 4-140 

Search equal function, 4-144 

Search greater than function, 4-144 

Search greater than or equal function, 
4-144 

Search less than function, 4-144 
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Search less than or equal function, 4-144 

Search not equal function, 4-144 

Security, system, 2-75 
privilege levels, 2-76 

Self-test 

SUB, 4-31 

Subroutine blocks, how subroutine blocks 
are called, 4-170 

Subtraction function, 4-31 

SUSIO, 4-178 

I/O system initialization, 2-72 
option module dual port interface tests, 

2-71 
option module self-test completion, 2-71 
power-up self-test, 2-70 

Series 90-70 PLC I/O system, 2-78 
analog I/O diagnostic data, 2-84 
discrete I/O diagnostic information, 2-84 
FIP I/O, 2-82 
Genius I/O, 2-80 
VO data mapping, 2-80 
model 70 I/O modules, 2-79 

Service request function, 4-189 

SET coil, 4-10 

SHFR, 4-82 

Shift left function, 4-61 

Shift register function, 4-82 

Shift right function, 4-61 

SHL, 4-61 

SHR, 4-61 

SIN, 4-40 

Sine function, 4-40 

SORT, 4-138 

Sort function, 4-138 

SQRT 4-36 

Square root function, 4-36 

SRCH-EQ, 4-144 

SRCH-GE, 4-144 

SRCH-GT, 4-144 

SRCH-LE, 4-144 

SRCH-LT, 4-144 

SRCH-NE, 4-144 

Standalone C programs, 2-242-37-2-47 
data encapsulation, 2-37 
internal data, 2-37,2-39,2-40,2-43 

Standalone C v. RLD programs, 2-42-2-45 

STOP mode, 2-8 

Suspend I/O function, 4-178 

SVCREQ, 4-189 
change background task window state 

and values (#5), 4-198 
change programmer communications 

window (#3), 4-195 
change system communications win- 

dow (#4), 4-196 
change/read checksum task state and 

number of words to checksum (#6), 
4-200 

change/read constant sweep timer (#l), 
4-191 

change/read time-of-day clock (#7), 
4-202 

clear fault tables (#14), 4-212 
disable/enable EXE block checksum 

(#25), 4-231 
mask/unmask I/O interrupt (#17), 4-218 
mask/unmask timed interrupts (#22), 

4-228 - 

read elapsed time clock (#16), 4-217 
read fault tables (#20), 4-222 
read folder name (#lo), 4-208 
read from reverse transfer area (#28), 

4-233 
read I/O override status (#18), 4-220 
read last-logged fault table entry (#15), 

4-213 
read master checksum (#23), 4-229 
read PLC ID (#ll), 4-209 
read PLC run state (#12), 4-210 
read sweep time (#9), 4-207 
read window values (#2), 4-194 
reset watchdog timer (#8), 4-206 
role switch (#26), 4-232 
set run enable/disable (#19), 4-221 
shut down (stop) PLC (#13), 4-211 
suspend I/O Interrupt (#32), 4-235 
user-defined fault logging (#21), 4-226 
write to reverse transfer area (#27), 

4-233 

SWAI: 4-90 

Swap function, 4-90 

Sweep, PLC, 22 
application program task execution, 2-4 
programmer communications window, 

2-6 

__ 
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STOP mode, 2-8 
system communications window, 2-6 

SYS-FULL, 2-18 

System communications window, 2-6 

System configuration, 2-71 

System fault references, 3-3 
hardware faults, 3-3 
&& faults, 3-3 
software faults, 3-3 

System operation, 2-l 
clocks and timers, 2-73 
passwords, 2-75 
PLC sweep summary, 2-2 
power-down sequence, 2-70,2-72 
power-up sequence, 2-70 
power-down sequence with microcycle 

mode, 2-69 
retention of data memory across power 

failure, 2-72 
Series 90-70 PLC I/O system, 2-78 
system security, 2-75 

System register references (%R), 2-10 

System status references, 2-18 
differences when used with standalone 

C programs, 2-44 

System status references (%S), 2-11,2-18 

System status/fault references, 2-18 

Sytem status references, 2-18 

T 
T-lOOMS, 2-18 

T-lOMS, 2-18 

T_MIN, 2-18 

T-SEC, 2-18 

TABLE RANGE, 4-51‘4-147 

Table range function, 4-51,4-147 

Table read function, 4-126 

Table write function, 4-128 

TAN, 4-40 

Tangent function, 4-40 

TBLRD, 4-126 

TBLWRT, 4-128 

Temporary references (%T), 2-11 
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Time-of-day clock, 2-73,4-202 
using SVCREQ function #16 to read the 

clock, 2-73 
using SVCREQ function #7 to read and 

set the clock, 2-73 

Timed interrupts, 2-63,4-228 

Timed scheduling mode, 2-52 

Timers, 2-73,4-13 
function block data, 4-13 
OFD’J 4-18 
ONDTR, 4-15 
TMR, 4-21 
watchdog timer, 2-74 

using SVCREQ function #8 to restart 
the timer, 2-74 

Timing, instruction, A-l 

TMR, 4-21 

Transitions, 2-14 

Triggered interrupt blocks, 2-62 

Troubleshooting, 3-l 
accessing additional fault information, 

3-17 
configurable faults, 3-20 
CTRL-F key sequence, 3-17, B-2 
fault handling, 3-11 
hexadecimal display of information, B-2 
VO fault table, 3-15 
I/O fault table explanations, 3-39 
interpreting fault tables, B-l 
non-configurable faults, 3-33 
PLC fault table, 3-14 
PLC fault table explanations, 3-18 

TroubleshootingFault category, 3-39 

TRUN, 4-163 

Truncate function, 4-163 

U 
UINT, 4-155 

Unbound references (%UR), 2-10 

Up counter, 4-24 

UPCTR, 4-24 

User references, 2-10 
analog input register references @AI), 

2-10 
analog output register references 

(%AQ), 2-10 
associated transitions and overrides, 

2-14 
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data scope, 2-15 
data types, 2-16 
discrete references, 2-11 
Genius VO bus, 2-13 
global data references (% G), 2-11 
indirect references, 2-10 
input references (%I), 2-11 
internal references (%M), 2-11 
local register references (%L), 2-10 
output references (%Q), 2-11 
program register references (%P), 2-10 
register references, 2-10 
size and default, 2-12 
system fault references, 3-3 
system register references (%R), 2-10 
system status references (%S), 2-11 
system status/fault references, 2-18 
temporary references (%T), 2-11 
unbound references (%UR), 2-10 

User-defined fault, 3-16 

User-defined fault logging, 4-226 

User-defined function block, 2-31 
how parameterized subroutine blocks 

are called, 2-32 
referencing formal parameters, 2-33 
restrictions on formal parameters, 2-34 

v 
VME read configuration function, 4-109 

VME read function, 4-100 - 

VME read/modify/write function, 4-104 

VME test and set function, 4-106 

VME write configuration function, 4-112 

VME write function, 4-102 

VME-CFG-RD, 4-109 

VME-CFG’RTT= n ‘17 

VMERD, 4-100 

VMERMW, 4-104 

VMETST, 4-106 

VMEWRT, 4-102 

W 
Watchdog timer, 2-74 

using SVCREQ function #8 to restart 
the timer, 2-74 

Wind-down period, 2-69 

Window modes, 2-7 
Constant Window mode, 2-7 
Limited mode, 2-7 
Run-to-Completion, 2-7 

X 
XOR, 4-57 
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Warnings, Cautions, and Notes 
as Used in this Publication 

Warning notices are used in this publication to emphasize that 
hazardous voltages, currents, temperatures, or other conditions that 
could cause personal injury exist in this equipment or may be 
associated with its use. 

In situations where inattention could cause either personal injury or 
damage to equipment, a Warning notice is used. 

Caution notices are used where equipment might be damaged if care is 
not taken. 

Note 

Notes merely call attention to information that is especially significant to 
understanding and operating the equipment. 

This document is based on information available at the time of its publication. While 
efforts have been made to be accurate, the information contained herein does not 
purport to cover all details or variations in hardware or software, nor to provide for 
every possible contingency in connection with installation, operation, or maintenance. 
Features may be described herein which are not present in all hardware and software 
systems. GE Fanuc Automation assumes no obligation of notice to holders of this 
document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or 
statutory with respect to, and assumes no responsibility for the accuracy, completeness, 
sufficiency, or usefulness of the information contained herein. No warranties of 
merchantability or fitness for purpose shall apply. 

The following are trademarks of GE Fanuc Automation North America, Inc 

Alarm Master CIMSTAR Helpmate PROMACRO Series Six 
CIMPLICITY GEnet Logicmaster Series One Series 90 
CIMPLICITY 90-ADS Genius Modelmaster Series Three VuMaster 
CIMPLICITY PowerTlUC Genius PowerTRAC ProLoop Series Five Workmaster - 

“Copyright 1989-1994 GE Fanuc Automation North America, Inc. 
All Rights Reserved 
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Training Produces 
Champions! 

In today’s marketplace, downtime and engineering 
cost can erode your competitive edge. 

In order to be a champion in any field, you must 
train. The business worId is no different. Training 
improves morale, cuts costs and pays dividends. 
It is not only a smart investment, but a necessity 

if you want to be a world leader. 

GE Fanuc Automation North America, Inc. 
For more information on training with us. 

PLC l-800-828-5747 
CNC l-800-828-5747 

FAX l-804-293-3900 
CIMPLICITY l-800-762-6498 

FAX l-518-464-4613 

GE Fanuc Automation North America, Inc, Charlottesville, Virginia 



This manual describes the features that are used to create ladder logic user programs for 
Series 90 N -30 PLCs, Series 90 nr -20 PLCs, and Series 90 N Micro PLCs. These features are 
available with Release 5 of the Logicmaster W 90-30/20/Micra programming software. 

Revisions to This Manual 

Changes made to this manual reflect the features of Release 5 (November 1994) of 
Logicmaster 90-30/20/Micra software for Series 90-30 PLCs, Series 90-20 PLCs, and 
Series 90 Micro PLCs. Additionally, corrections have been made where necessary. The 
following list describes the major revisions of this manual, as compared to the two 
previous versions (GFK-0466D and GFK-0466E): 

l This manual includes software-related information about the recently released Model 
351 CPU, such as folder (refer to page 7-4) and storage considerations (refer to page 
S-6). For more information about the 351 CPU, refer to the Series 90 T” -30 Inst&tion 
Manud (GFK-0356H) and the IPI that comes with the CPU. 

l There is a new Series 90 Micro PLC, Model IC693UDD005, discussed briefly in the 
Micro PLC configuration section. This Micro PLC has 28 DC inputs and 28 relay 
outputs. For more information, refer to the Series 90 Micro PLC User’s Manual 
(GFK-1065). 

l There is a new TCP/IP Ethernet module. For configuration information, refer to page 
lo-60 and following and to the TCPIIP Ethernet Communications for the Series 90 Ty -30 
PLC manual (GFK-1084). 

l You now have the ability to import Variable Declarations into the Variable Declarations 
Table using Comma Separated Variable (CSV) format and to export Variable 
Declarations from the Variable Declarations Table with Logicmaster placing the 
variables into Comma Separated Variable (CSV) format. This allows you to (create 
and edit your Variable Declarations using a spreadsheet program. For infonmation 
on how to use Logicmaster to import and export variables in CSV format, refer to 
page 3-41 and following. Refer to appendix I, “Variable Declaration Table 
Import/Export Using Comma Separated Variable (CSV) Format” for information on 
the format itself. 

l In our effort to improve the quality of Logicmaster documentation, there are 
clarifications and corrections in several places within this manual. In addition to 
minor clarifications, we reorganized and improved the section on Communication 
Requests in the Series 90 T” -3Ol20lMicro Programmable Controllers Reference Manual 
(GFK-0467F). 

Content of This Manual 

The information in this book is arranged as chapters that correspond to the main 
features of the Logicmaster 90-30/20/Micra software. This manual contains the following 
chapters: 

GM-0466G 
. . . 
111 



Preface 

Chapter 1. Introduction: provides an overview of the features available with the 
Logicmaster 90-30/20/Micra programming software. After you read chapter 1, refer to 
the chapters that describe the functions you want to use. 

Chapter 2. Operation: explains what you need to know to install and start up the 
software. It also explains the format of the software screens. 

Chapter 3. Program Editing: describes program entry and edit features. 

Chapter 4. Reference Tables: describes how to display tables of refe,rence values, 
change formats in reference tables, force references, and override bit-oriented 
references. 

Chapter 5. PLC Control and Status: describes how to control and modify the operation 
of a connected PLC. These features include how to change the PLC operating state, 
display and access PLC privilege levels, display and clear PLC and I/O faults, display 
PLC and program memory usage, display configured reference sizes, and modify sweep 
parameters. 

Chapter 6. Programmer Setup: explains how to set up the programmer for 
communication with the PLC, and how to select the programmer operating mode. 

Chapter 7. Program Folders: describes how to create, select, rename, modify, copy, or 
delete program folders. 

Chapter 8. Program Utilities: describes how to use program utility functions to transfer 
programs and tables between the programmer and the PLC, to compare programs and 
data in the programmer with programs and data in the PLC, and to clear PLC memory. 
This chapter also describes how to transfer a program, register table, and configuration 
between the PLC and EEPROM (or Flash), and to compare a program, register table, or 
configuration in the PLC with a program, register table, or configuration in EEPROM. 

Chapter 9. Print Functions: describes how to use the print functions to enter printer 
parameters, create files containing information to be printed, and print copies of 
programs, reference tables, and display screens. 

Chapter 10. I/O Configuration: describes how to use the configuration software to 
configure I/O modules. 

Chapter 11. CPU Configuration: describes how to use the configuration software to set 
the operating characteristics of the CPU. 

This manual contains the following appendices: 

Appendix A. Programming Lesson: provides a sample programming lesson with 
simple instructions for creating a program folder, creating a program, entering a variable 
declaration, adding ladder logic to the program, printing the program, and exiting the 
programmer. 

Appendix B. Configuration Lesson: provides a sample configuration lesson with 
simple instructions for creating a program folder and configuring various modules. 

Appendix C. Programmer Environment Setup: describes how to modify the setup 
parameters. 

Appendix D. User Command Menu: describes how to maintain a file of 
DOS-executable commands outside of the Logicmaster software packages. 

Appendix E. Instruction Mnemonics: lists mnemonics that can be typed to display 
program instructions while searching through or editing a program. 

-. 
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Preface 

Appendix F. Key Functions: lists the special keyboard assignments used for the 
Logicmaster 90 software. 

Appendix G. Files Created with Logicmaster 90-30/20/Micra Software: describes the 
files created by Logicmaster 90-30/20Mcro software that are associated with the 
program or folder. 

Appendix H. Common User Errors: describes common problems which may occur and 
the corrective action to take. 

Appendix I. Variable Declaration Table Import/Export Using Comma Separated 
Variable (CSV) Format: describes the format and requirements you need to consider 
when using the importing or :3-+.;xxting feature for Variable Declarations. 

Related Publications 

GFK-0466G 

Series 90 w  -30/2O/Micro Programmable Controllers Reference Manual (GFK-0467). 

Logicmaster” 90 Series 90-30 and 90-20 lmporfanf Product Information (GFK-0468). 

Series 90’” -30 Programmable Confroller lnsfallafion Manual (GFK-0356). 

Series 90 n* -20 Programmable Confroller lnsfallafion Manual (GFK-0551). 

Series 90 m -30 l/O Module Specifications Manual (GFK-0898). 

Series 90” Programmable Coprocessor Module and Support Software User’s Manual 
(GFK-0255). 

Series 90” PCM Deuelopmenf Soffware (PCOP) User’s Manual (GFK-0487). 

MegaBasic” Programming Language Reference Manual (GFK-0256). 

COMPLICITY” 90-ADS Alphanumeric Display Sysfem User’s Manual (GFK-0499). 

COMPLICITY’ 90-ADS Alphanumeric Display System Reference Manual (GFK-06411). 

Alphanumeric Display Coprocessor Module Data Sheet (GFK-0521). 

Series 90”-30 High Speed Counfer User’s Manual (GFK-0293). 

Workmaster@ II PLC Programming Unif Guide to Operafion (GFK-0401). 

Series 90” -30 and 90-20 PLC Hand-Held Programmer User’s Manual (GFK-0402). 

Series 90” -30 Programmable Controller Axis Positioning Module (APM)-Standard Mode 
User’s Manual (GFK-0840). 

Series 90”-30 Programmable Controller Axis Positioning Module (APM)-Follower Mode 
User’s Manual (GFK-0781). 

Series 90” -30 Genius Communications Module User’s Manual (GFK-0412). 

Series 90” -30 Enhanced Genius I” Communications Module User’s Manual (GFK-0695). 

Genius Communications Module Data Sheet (GFK-0272). 

Series 90” PLC Serial Communications User‘s Manual (GFK-0582). 

Series 90” Programmable Controller RS-422/RS-485 to RS-232 Converfer Data Sheet 
(GFK-0550). 
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Series 90”-30 Genius” Bus Controller User’s Manual (GFK-1034). 

Series 90” Micro Programmable Logic Controller User’s Manual (GFK-1065). 

We Welcome Your Comments and Suggestions 

At GE Fanuc Automation, we strive to produce quality technical documentation. After 
you have used this manual, please take a few moments to complete and return the 
Reader’s Comment Card located on the next page. 

David Bruton 
Sr. Technical Writer 
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READER’S COMMENTS GFZ-0050A 

We invite your comments and welcome suggestions to make this manual more useful. 

Publication No. Date of Publication Today’s Date 

GENERAL COMMENTS: 

Contents 

Organization 

Accuracy 

Clarity 

Completeness 

Examples/Illustrations 

Referencing/Indexing 

Readability 
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Superior 0 Comparable 0 Inferior III Don’t Know m 

I 
Commments: 

I 
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APPLICATION INFORMATION: 
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m System Designer 0 Programmer 

c] Distributor 0 Maintenance 

0 OEM 0 Operator 

Cl Installation 0 Other (Please Specify) 

Type of Equipment: n Series 90-70 0 Series 90-30 0 Series 90-20 0 Series Six 
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I Comments concerning your specific application: 
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I 
I 
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Chapter 

I 

Introduction 

Section 1: Product Overview 

Logicmaster 90-30/20/Micra programming software is part of a family of products used 
to configure and program the fulI line of Series 90-30, Series 90-20, and Micro 
programmable controllers. 

Note 
In this manual, the WSI version of Logicmaster 90-30/20/Micra software 
refers to using a Work Station Interface Board in the programmer to 
provide serial communication between the programmer and the 
attached PLC. The standard serial communications version of 
Logicmaster 90-30/20/Micra software refers to using ports COMl, 
COM2, COM3, or COM4 instead of the Work Station Interface Board. 

Configuration is the process of assigning logical addresses, as well as other 
characteristics, to the hardware modules in the system. It may be done. either before or 
after programming, using the configuration software; however, it is recommended that 
configuration be done first. 

Programming consists of creating an application program for a PLC. Because Series 
90-30 PLCs, Series 90-20 PLCs, and Micro PLCs have a common instruction set, all can be 
programmed using this softtvxe. 

GFK0466G l-l 
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What You Will Need 
_- 

To run Logicmaster 90-30/20/Micra software, you will need: 

l A computer with a hard disk: 

q A Workmaster@ II industrial computer with a IOl-key keyboard, or 

D A personal computer with an Intel 80386 or higher processor and a minimum of 
2 Megabytes of memory, or 

q A Zenith” Mastersport m SL notebook computer. 

l At least 4 Megabytes of free disk space. 

l Both the Logicmaster 90-30/20/Micra Release 5 WSI and the Standard Serial COM 
Port versions require a minimum of 520 KB (532,480 bytes) of available DOS 
application memory in order to run. The Standard Serial COM Port version requires 
either a minimum of 564 KB (577,536 bytes) of available DOS application memory, or 
520 KB (532,480 bytes) of available DOS afiplication memory and 42 KB of available 
High Memory Area, Upper Memory Block or Expanded Memory for the COM port 
driver (see page 6-6 and following for details about the Standard Serial COM Port 
version and memory management). 

Both versions require a minimum 1024 KB of Lotus/Intel/Microsoft Expanded 
Memory (LIM EMS 3.2 or higher) for optimum performance. If additional DOS 
application memory (also called “low memory”) is needed, system software error 
ID: 0000 EX: 0000 will occur. Remove any unneeded TSR (Terminate and Stay _- 

Resident) programs and any unnecessary device drivers from the AUTOEXEC.BAT 
and CONFIGSYS files to make more memory available. For additional information, 
see chapter 2, section 3, of this manual. 

_ Zenith and Mastersport are trademarks of Zenith Data Systems Corporation 
a MS-DOS is a registered trademark of Microsoft Corporation. 
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The MS-DOS Version Needed 
To run Logicmaster 90-30/20/Micra software, MS-DOP Version 5.0 (or higher) must be 
installed on your computer. 

Logicmaster 90-30/2O/Micro software provides foreign keyboard support, depending on 
the configuration of MS-DOS residing on the host computer. Consult your MS-DOS 
User’s Manual for information on configuring for your country. 

Help Screens 
Logicmaster 90-30/20/Micra software includes detailed Help screens. These Help screens 
are loaded onto the hard disk of your programmer during the software installation 
procedure and are readily accessible. To access the Help screens, press ALT-H for help, 
ALT-I for instruction mnemonic help, or ALT-K for key help. 

Key Functions 
Appendix E, “Key Functions,” lists the keyboard functions that are active in the 
Logicmaster 90-30/20/Micra software environment. Appendix E also contains a 
perforated Help card which can be removed from this manual. This information may 
also be displayed on the programmer screen by pressing ALT-K to access key help. 

Before You Begin 
You will find Logicmaster 90-30/20/Micra programming software easy to use and to 
understand. When you are ready to begin, turn to chapter 2. It will tell you: 

l How to install the software in your computer. 
l How to start up the software. 
l How to use your computer’s keyboard to perform special programming functions. 
l How to enter data, move the cursor, and read the status information on your screen. 

After starting up the software, try the short programming lesson in appendix A and the 
configuration lesson ;n appendix B. 

When you are ready to use the programming software to create a program, monitor a 
system, or perform any of its other functions, you will find instructions in other chapters 
of this book. 
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Section 2: Configuration Software 

CPU Configuration 
Configuration software is used to display and modify the characteristics of the CPU 
(such as memory allocation, PLC ID, and time of day). Section 3 of chapter 10 explains 
how to complete the CPU configuration for your system. This will set up or change the 
system features described below. 

PLC Time and Date 

The PLC maintains the current time and date. These settings can be displayed and 
changed using the CPU configuration function in Model 331 or higher CPUs. A 
time-of-day clock is not available in CPU Models 321,323,311,313,211, nor in Micro 
CPUs Models 004 and lower. 

PLC Memory Allocation 

You can display the current memory allocated to both discrete references and register 
references. 

Fault Display and Clearing 
.-- 

When the programmer is monitoring a PLC, it displays faults that are stored in the PLC 
fault table. All faults are identified by time, date, and location. Faults can be cleared 
from the fault table display. 

Note 
CPU Models 321,323,311,313,211, and Micro CPUs Models 004 and 
lower do not support a time-of-day clock. Entries for CPU date and 
time are displayed as 00-00 0O:OO:OO in the fault tables. 

System Response to Faults 

To assure safe operation of the control system, the PLC must be able to respond 
appropriately to certain types of faults. Fatal faults cause the CPU to set fault references 
and then go to STOP mode. Diagnostic faults cause the CPU to set fault references, but 
the PLC keeps operating. 
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I/O Configuration 
The I/O configuration function is used to describe the modules that are present in the 
PLC racks, to assign logical addresses, and select options for individual modules.. These 
logical addresses are independent of physical location or function. Chapter 10 explains 
how to complete the I/O configuration for your system. 

The I/O configuration rack screen represents the appearance of the Series 90-30 I/O rack. 
Use the Next and Previous page keys, or the Up and Down cursor keys, to display 
another rack. Then use the Left and Right cursor keys to move the cursor to the slot to 
be displayed or configured. 

2 
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I 
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ED 
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7 
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l- I 
3 1 10 
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To complete the I/O configuration, you will: 

1. Select the module present in each slot. 

2. Assign each module a reference address. The configuration software automatically 
supplies the next highest reference address for each module; however, this address 
may be changed. 

3. For some modules, you may also select options, such as the counter type for a High 
Speed Counter Module. 

Editing features make it easy to copy, move, replace, delete, or undelete configurations. 
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Section 3: Programming Software 

Creating or Editing a Program 
Chapter, “Program Editing,” describes how to create and edit programs. 

The basic elements of a program are shown when the programming screen is first 
selected: 

/ 
~WIRCTR IMH IRELF~TN 1~110~ IDATAW ITABLES IC~NURT ICONTRL IOPN BP- 
Zm 3m 4m SW 6m 7m ~19~10~ 

> 

I STFIRT OF LD PROGRAIl LESSON 1 (* *I 

UFlRIfiBLE DECLRRhTIONS 1 

BLOCK DECLFIRATIONS 1 

START OF PROGRAN LOGIC 1 

END OF PROGRAIl LOGIC 

1 Marker 

i 

Description 

To access the variable declaration table, move the cursor to this marker and 
press Zoom (FlO). Nicknames and reference descriptions can then be entered 
in the table. 

A program can include more than one block of logic. Additional blocks, 
known as subroutines, can be called from other blocks. When that is done, 
blocks must be declared before they are called. 
The main block has a block declaration table. This tabie lists all blocks which 
are part of the complete program. 
Blocks do not have block declaration tables. However, blocks can be called 
from the main block or from any block in the program. 
All logic is placed between these two markers. To enter logic, place the cursor 
on the [ END OF PROGRAM LOGIC 1 marker and press Insert (Fl). 
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Editing functions include rung insert/edit, select, cut, delete, paste, include, and write. In 
addition, search and goto functions are provided to position the cursor on a particular 
rung or element. An optional feature of the search function is the replacement of the 
search target with a user-specified element and/or reference address. 

Chapter 3, section 4, “Program Annotation,” describes how annotation can be added to 
a program to make the program easier to read and understand. Three types of 
annotation (nicknames, reference descriptions, and rung comments) are supported by 
Logicmaster 90-30/20/Micra software. 

Displaying Tables of Reference Values 
Chapter 4, “Reference Tables,” explains how to use the reference tables feature tea 
display the current values of program references. If the programmer is connected to a 
PLC and in ONLINE or MONITOR mode, the values shown in the table are from the 
PLC. In OFFLINE mode, they are from the current folder. There are separate tables for 
each type of program reference; for example, all discrete inputs (%I), all discrete outputs 
(% Q), and all registers (%R). In addition, there are 99 user-defined tables called mixed 
reference tables. 

The format of individual items or an entire reference table can easily be changed to units 
that are suitable to your application. You can also return a standard reference table to its 
default format and fill the table locations with zero. 

Start/Stop PLC Execution 
PLC program execution is started or stopped from the Run/Stop PLC screen, or by 
pressing ALT-R from any screen. For more information, refer to chapter 5, “PLC Control 
and Status.” 

Fault Display and Clearing 
When the programmer computer is monitoring an operating PLC system, any faults that 
have occurred are displayed in one of two fault tables. PLC faults are listed in the PLC 
fault table. Faults from the I/O system are listed in the I/O fault table. All faults are 
identified by time, date, and location. 

Additional information about each fault can be displayed by positioning the cursor on 
the fault in the fault table and pressing the Zoom (FlO) softkey. 

Faults can be cleared from the fault table displays. For information about the PLC and 
I/O fault tables, refer to chapter 5, “PLC Control and Status.” 

PLC Sweep Time Display and Change 
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Chapter 5, “PLC Control and Status,” explains how to use the programming software to: 

l Display the current CPU sweep time. This is the amount of time required for one 
complete cycle 
functions. 

of program execution, I/O scan, communications windows, and other 

l See whether or not CONSTANT SWEEP TIME mode is enabled, and read its setting. 
l Dis 

Cl’ EY 
la the time period of the watchdog timer. This timer is used to shut down the 
i the sweep time is too long. 

l Display the times currently allocated for the programmer window and the system 
communications window. 
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PLC and Program Memory Information 
Chapter 5, “PLC Control and Status,” also explains how to display information about: 

0 PLC memory size. 
4 PLC memory used and available. 
l Program memory used for logic, data, declarations, and annotation. 
l Memory used for configured program references. 

Selecting the Programmer Operating Mode 
Both the programmer and the configuration software operate in three modes: 
OFFLINE, MONITOR, and ONLINE. In OFFLINE mode, no data transfer takes place 
between the computer and the PLC. Programs and configuration data may 
conveniently be developed in OFFLINE mode, with or without the computer 
connected to a PLC. In MONITOR mode, if communications have been established 
between the computer and the PLC, the computer can read data from the PLC but may 
not transfer data to it. With communications established in ONLINE mode, programs 
and other data can be transferred between the PLC and the computer. 

If you are using a Workmaster or CIMSTAR I industrial computer, you may configure the 
Logicmaster 90-30/20/Micra software to use the keyswitch to select the operating mode. 
For those computers without a keyswitch, or if the keyswitch is not enabled, mode 
selection can be made by: 

l Pressing the ALT and M keys simultaneously. Repeatedly pressing ALT-M switches 
the operating mode from OFFLINE to MONITOR to ONLINE and then back to - 
OFFLINE. 

l Going to the Programmer Setup screen (Shift-F7) and selecting an operating mode. 
For more information on using the Programmer Setup screen to select the operating 
mode, refer to chapter 6, “Programmer Setup.” 

System Security 
Security for configuration and program functions consists of: 

l A range of four privilege levels for the PLC, which may be protected using passwords. 
l A software lock that can be applied to individual program folders. 
l A selectable operating mode. 
l A software lock that can be applied to individual subroutine blocks. 

Passwords are a configurable feature of the Series 90-30,90-20, and Micro PLC. Their 
purpose is to provide different levels of access privilege for the PLC when the 
programmer is in ONLINE mode. Passwords may not be set, or the password access 
(privilege) level may not be changed, when the programmer is in OFFLINE mode. The 
use of passwords is optional and may be set up using the status functions in the 
configurator. Passwords may be used to restrict changing I/O and PLC configuration 
data, changing programs, and clearing faults. 

Chapter 3, section 8, “Subroutine Blocks,” describes how individual subroutine blocks 
may be locked and unlocked. _- 

Chapter 5, “PLC Control and Status,” describes the programmer’s privilege levels and 
explains how to enter passwords. Chapter 5 also describes how passwords are specified, 
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Program folders can be protected to prevent accidental changes to program and 
configuration information. Each program folder can be either “locked” or “unlocked”. 
After a folder is locked, its contents cannot be changed or deleted. For more information 
on locking program folders, see chapter 7, “Program Folders.” 

Setting up PLC Communications using a WSI Board 
For the WSI version of Logicmaster 90-30/20/Micra software, the serial port on the Work 
Station Interface (WSI) Board in the programmer provides serial communication 
between the programmer and the attached PLC. The COMSET serial port setup 
function is used to configure the WSI serial port, and to save or recall those 
configurations from disk files. Refer to chapter 6, “Programmer Setup,” for instructions 
on WSI serial port setup. 

Setting up PLC Serial Communications for Standard Serial COM Ports 
For the standard serial communications version of Logicmaster 90-30/20/Micra software, 
the COMl, COM2, COM3, or COM4 serial port may be set up to provide serial 
communications between the programmer and the attached PLC. The COMSET serial 
port setup is used to configure the COMl, COM2, COM3, or COM4 serial port, .and to 
save or recall those configurations from disk files. Refer to chapter 6, “Programmer 
Setup,” for instructions on PLC communications serial port setup. 

Program Folders 
Each program and the corresponding configuration is assigned to a subdirector,y called a 
program foIder. Both the configuration software and the programming software use a 
set of program utility functions to create and maintain program folders. Chapter 7, 
“Program Folders,” explains how to use the program folder functions to: 

Select another program folder. 
Create a new program folder. 
Delete an unneeded program folder. 
Rename a program folder. 
Make a backup copy of the current program folder. 
Restore a program folder with its backup copy. 
Clear the contents of the current program folder. 
Lock/unlock a program folder. 
Copy the contents of one program folder into the current program folder. 

Application programs and related files can be stored on the same hard disk as tlhe 
software. They can also be copied using Logicmaskrfdder utilities to floppy disks for 
portability or for independent storage. 
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Transferring Programs 
The program utility functions, described in chapter 8, “Program Utilities,” are used to: 

l Transfer programs and configuration between the PLC and the programmer. 
l Clear part or all of the program and/or configuration from PLC memory. 
l Compare a 

lf determine ’ 
rogram or configuration in the PLC with the current folder to 
they are the same. 

l Transfer a program, register (%R) table, and configuration between the PLC and 
EEPROM. 

l Compare a program, register (%R) table, or configuration in the PLC with EEPROM. 

Printing Programs and Configuration 
The programming software includes a complete set of print functions. You can select the 
contents and format of the printout. In addition, you can print cross references for the 
references used in the program. 

You can also print copies of your system configuration by using the print function in the 
configuration software. Refer to chapter 9, section 5, “Print Configuration,” for 
information about printing configuration screens. 
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Operation 

This chapter explains what you will need to know to install and start up the Logicmaster 
90-30/20/Micra software. It also explains keyboard use and content of the Lo&master 
90-30/20/Micra software screens. 

Chapter 2 contains the following sections: 

Section Title Description Page 

1 Hardware Setup Describes the two Work Station Interface Boards 2-2 
(WSI Version) which are available. Section 1 also provides in- 

formation on grounding and cabling. 

2 Hardware Setup Describes t% serial card which must be installed 2-3 
(Standard Serial in your ccr:?puter in order to use the standard 

Communications Version) serial communications version of Logicmaster 
90-30/20/Micra software. 

3 Software Installation Explains how to install the Logicmaster 2-4 
90-30/20/Micra programming and configuration 
software on your computer’s hard disk. 

4 Startup/Exit Describes how to start up Logicmaster 
90-30/20/Micra software. 

5 Keyboard Functions Describes keyboard functions in the 
Lo&master 90-30/2O/Micro software environ- 
ment. 

6 Screen Format Shows the format of the display screen and de- 
scribes the information that appears. 
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Section 1: Hardware Setup (WSI Version) 

Installing the Work Station Interface Board 
The Work Station Interface (WSI) Board provides a high-performance serial interface 
between a Series 90-30 or Series 90-20 PLC and the programmer for the WSI version of 
Logicmaster 90-30/20/Micra software. 

There are two Work Station Interface Boards available; one is for an AT-type computer, 
and the other is for a PS/2-type computer, The WSI Board is included as part of a 
package with Logicmaster 90-30/20/Micra programming software. When a Workmaster 
II computer is ordered as the programming device, the WSI Board is installed at the 
factory. For installation instructions on other programming devices, consult the 
computer manufacturer’s instructions for option boards. 

Grounding 
Be sure the computer has a ground connection in common with the CPU rack. This is 
usually done by connecting the programmer computer to the same power source (with 
the same ground reference point) as the rack. 

If the programmer is not connected as described above, damage to the 
Work Station Interface Board can occur. Erratic control operation may 
also result. If the programmer is online to an operating system, 
possible erratic operation may cause conditions which are hazardous 
to personnel and equipment. 

Cabling 
The communications cable that connects the computer to the PLC is a shielded twisted 
pair cable with a 3-pin D connector on each end. The maximum length for this cable is 
50 feet. After installing the Work Station Interface Board in your computer, connect the 
computer to the PLC by first attaching the cable to the Work Station Interface Board and 
then to the port on the rack power supply. 
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Section 2.4 Hardware Setup 
(Standard Serial Communications Version) 

If you have the Logicmaster 90-30/20/Micra version of software which communicates 
with the PLC using the standard serial communication ports, a serial card with COMl, 
COM2, COM3, or COM4 must be installed in the computer in order to communicate 
with the PLC. Refer to GFK-0356, Series 90-30 Programmable C&roller User’s Manual, or 
GFK-0551, Series 90-20 Programmable Controller User’s Manual, for instructions on 

establishing a serial connection between the Series 90-30, Series 90-20, or Micro I’LC 
serial port and the serial port on the programming computer, without having a Work 
Station Interface Board installed in the computer. 
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Section 3: Software Installation 

To use Logicmaster 90-30/20/Micra software, it must be installed on the programmer 
computer’s hard disk. MS-DOS Version 5.0 or higher must already exist on the hard 
disk. 

The Logicmaster 90-30/20/Micra installation procedure creates three subdirectories on 
the hard disk: 

Software Version 

WSI 

Standard serial communications 

Subdirectories Created 

\LM90 
\LM9O\p30 
\LM90\C30 

\LM90 
\LM90’,l=‘30S 
\LM90\C30S 

AUTOEXEC.BAT and CONFIGSYS Files 
Before starting to install Logicmaster 90-30/20/Micra software, check the content of your 
hard disk root directory to see whether the files CONFIG.SYS and AUTOEXEC.BAT are 
present. Operation of Logicmaster 90-30/20/Micra software requires these files to be 
present. If they are not, they are installed automatically. If your hard disk already has 
these two files, you may be asked during installation whether the install process should 
modify them. If you prefer, you can edit your existing files for use with Logicmaster 
90-30/20/Micra software. 

.- 

The CONFIG.SYS (System Configuration) file is a short, readable file that describes the 
configuration of MS-DOS. Different software packages may use different system 
configurations. For all Logicmaster 90-30/20/Micra applications, the file must contain at 
least these two lines: 

Files = 20 
Buffers = 48 

If you want to check the content of an existing CONFIG.SYS file, you can use the TYPE 
command. 

l The WSI version of Logicmaster 90-70 software requires a minimum of 520 KB 
(532,480) bytes of available MS-DOS application memory in order to run. 

The Standard Serial COM Port version requires either a minimum of 564 KB (577,536 
bytes) of available DOS application memory, or 520 KB (532,480 bytes) of available 
DOS application memory and 42 KB of available High Memory Area, Upper Memory 
Block or Expanded Memory for the COM port driver (see page 6-6 and following for 
details about the Standard Serial COM Port version and memory management). .-- 

Both versions require a minimum 1024 KB of Lotus/lntelMicrosoft Expanded 
Memory (LIM EMS 3.2 or higher) for optimum performance. If additional DOS 
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application memory (also called “low memory” or “conventional memory”) is 
needed, system software error ID: 0000 EX: 0000 will occur, -Remove any unneeded 
TSR (Terminate and Stay Resident) programs and any unnecessary device drivers 
from the AUTOEXEC.BAT and CONFIG.SYS files to make more memory available. 

The following configurations will assist you in setting up your computer system to 
run Logicmaster 90-30/20/Micra software optimally on 386/486 computers with a 
minimum of 2 MB RAM. 

LM90-30/20/Micra Software 
(Standard MS-DOS Version 5.0) Configuration 

CONFIG.SYS DEVlCE=C:\DOS’,HIMEM.SYS 
DOS=HIGH,UMB 
DEVICE=C:DOS\EMM386.EXE 1024 RAM X=CEOO-CFFF 
FILES=20 
BUFFERS=48 

Note 
The above EMM386.EXE switch “X=CEOO-CFFF” is used to reserve this 
area of memory for the Series 90-30/20/Micra WSI card. If the computer 
does not have a WSI card, the “X=CEOO-CFFF” is not required; however, 
the “EMM386EXE 1024 RAM” specification enhances performance and 
may be necessary if you have over 537 MB of free hard disk space (see 
next paragraph below). If you have less than 537 MB of free hard disk 
space, the special precautions discussed below are unnecessary. 

If you have over 537 MB of free hard disk space and you have the 
statement DEVICE=C:\DOS\EMM386.EXE NOEMS in your 
CONFIG.SYS, you will receive the following error, (00032 1 in 
unknown error occurred during install initialization.. 
To prevent this error. from occurring, you must specify Expanded 
Memory in your CONFIG.SYS, e.g., DEVICE=C:\DOS\EMM386.EXE 
1024 RAM. If you are using a commercial memory manager, such as 
QEMM TLI or 386MAX Tu, this precaution may not be necessary. (See IPI 
GFK-0350s which comes with this Logicmaster release for examples of 
tested configurations using QEMM T” and 386MAX” .) 

In addition, some folders may require additional memory. If additional 
memory is required, system software error ID: 0000 EX: 0000 will be 
displayed. Check the AUTOEXECBAT and CONFIG.SYS files to 
remove any device drivers and Terminate and Stay Resident (TSR) 
programs in order to free more RAM. Logicmaster 90-30/20/Micra 
software does not require the ANSI.SYS device driver. 

The AUTOEXEC.BAT file must have (drive ID) : \LM90 added to the existing path. 
(drive ID) is the letter which corresponds to the hard disk drive where Logicmaster 
90-30/20/Micra software is installed. 

If you need to run Version 4.01 or later of Logicmaster 90-30/20/Micra software from a 
disk that does not contain the software, add this to your AUTOEXECBAT file: 

SET $PLCROOT=(drive ID):\LM90 

w 386MAX is a trademark of Qualitas, Inc. 
w QEMM-386 and QRAM are trademarks of Quarterdeck Office Systems. 
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Running Other Software with the CONFIG.SYS File 
for Logicmaster 90=30/20/Micra Software 

Other types of software may require different entries in the CONFIGSYS file. It is not 
always possible to combine the requirements for multiple software packages in one 
CONFIG.SYS file. In that case, you must maintain multiple versions of the CONFIGSYS 
file with different file names, or if you are using MS-DOS version 6 or higher, you can 
create multiple boot options within one configsys-see your DOS manual for 
information on this feature. Your MS-DOS manual contains other information about the 
CONFIG.SYS file that may be useful to you. 

If you have loaded device drivers for special devices or a local area network, which 
terminate and stay resident, these programs may need to be removed before installing 
and running the Logicmaster 90-30/20Micro software. The MS-DOS CHKDSK 
command may be used to determine available memory (bytes free). 

Logicmaster 90-30/20/Micra software does not require the ANSI.SYS device driver; it 
may be removed in order to obtain more memory. 

Installation Instructions 

1. Boot up the computer using MS-DOS. 

2. Be sure CONFIGSYS has files set to at least 20, i.e., FILES=20. 
_- 

3. Remove the write-protect tab from the disk. 

4. Insert the Logicmaster 90-30/20/Micra software disk into the computer’s disk drive. 

5. At the MS-DOS prompt, enter the designation of the disk drive followed by a colon. 
For example, if the disk is in drive A, type A: and press the Enter key. 

6. Begin the installation procedure by typing INSTALL and pressing the Enter key. 
The following screen is displayed. 

GE FANUC AUTONATlON NORTH ANERICF), INC. 
LOGICflASTER 90 Cc) INSTFlLLATION 

The Logicmaster 30 installation process inuolues transferring files 
from one or more distribution diskettes to the hard disk on your 
computer. Please enter the destination driuc (or use the default 
drive that is prouided). 

DESTINATION DRIUE (Hard Disk) : 3 

Press <ENTER> to accept selection or <ESC> to exit 
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7. Specify the hard disk drive and press the Enter key, or just press the Enter key if 
the default is correct. The following screen is displayed if this is the first installation 
of this disk. 

GE FANUC AU'fOtlf1I10N NORTH MERICA, INC. 
LOGICflfWER 90 (c) IWSTALLATION 

~ Software Registered To: 
Name: 

Company: 
Address: 

city: 
State/Country: 

Serial t: 

Use the "cursor keys" to moue between fields. 
All fields must be completed before the installation can continue. 

(NOTE : The serial number is located on the back of the diskettes) 

PRESS <ENTER> TO CONTINUE INSTALLATION OR <ESC> TO EXIT 

Note 
The Serial tier field must contain the serial number from your 

registration card or the back of the distribution disks. 

8. Use the cursor keys to move between fields. Each field is validated as you move off 
the field. You must fill in all of the fields and press the Enter key in order 5or the 
installation process to continue. If any fields are empty or invalid when the Enter 
key is pressed, the first invalid field is highlighted and an error message is displayed. 
The system will prompt you to confirm that the registration information is correct as 
displayed. 

If the registration data is not correct, press: N (No) and correct the registration 
information. When the registration data is correct, press: Y (Yes). The data is then 
encoded and written onto the master distribution disk. This screen is displayed until 
the registration data is successfully written to the master disk, or until the 
installation program is aborted by pressing the Escape key. You may print this 
screen by pressing the Print Screen key. 
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9. When the registration data is successfully written to the master disk, the installation 
process can begin. The following screen is displayed after the registration data has 
been entered, or on future Logicmaster installations of the same software package. 
(Registration is not required once the data is written to the master disk.) Read the 
licensing agreement. 

GE FFINUC fRJTOIlfiTION NORTH MERICfi, INC. 
LOGICHASTER 90 (cl INSIfiLLHTION 

Software Registered To: 
Name: John Doe 

Company: XYZ Hanufacturing 
hddress: 121 Industrial Park Drive 

City: Chicago State/Country: IL 
Serial #: 6123456789 

COPYRIGHT (cl 1993 GE FANUC AUTOllATlON NORTH MERICA, INC. 
Published in a limited, copyright sense and all rights, 
including trade secret rights are reserued. Unauthorized 
use of the information or program is strictly prohibited. 

Installation of this software reaffirms acceptance of the 
terms and conditions of the license agreement distributed 
with this product. 

PRESS <ENTER> TO CONTINUE INSTALLATION OR <ESC> TO EXIT 

This information is displayed each time an installation is performed. Pressing the 
Enter key after reading this screen means you agree to comply with the stated 
terms. Press the Escape (ESC) key to terminate INSTALL and return to MS-DOS. 
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10. First, the Installation procedure creates the \LM90 directory in the root directory. 
INSTALL checks the files AUTOEXEC.BAT and CONFIG.SYS in the root directory of 
the hard disk. These files must contain certain commands to ensure that 
Logicmaster 90-30/20/Micra software executes properly. If neither file exists,, they are 
both created. If either file already exists, INSTALL will ask if the files should be 
automatically modified. 

ilodifications to MiTOEXEC.BAT and COflFIG.SYS may be necessary for the 
Logicmaster 90 softuare to execute properly. 

T - The path statencnt needs to be modiflcd to *I :’ 

include a path to the Logicmaster 90 software. 

a - The number of files and buffers may be adjusted 
to match the Logicmaster 98 software requirements. 

Should these changes be made automatically? (Y/ii) fi 

If you want the AUTOEXEC.BAT and CONFIG.SYS files to be automatically 
modified, enter Y (Yes) or press the Enter key. If there were already versions of 
those files in the root directory, they wiIl be renamed to AUTOEXEC.L90 and 
CONFIG.L90, respectively. 

If you already have AUTOEXECBAT and/or CONFIG.SYS files and plan to edit 
them yourself, enter N (No). The following screen is displayed: 

The following modifications to AUIOEX!X.BAI and CONFIG.SYS need to be 
nade for the Logicnaster 90 software to execute properly. 

fippend the following subdirectory name to tbc existing path: 
c : wl9Q 

tlodify the maxinun number of files and buffers to at least: 
BUFFERS=15 
FILES=20 

Delete the following lines, if present: 
DEUICE=GEXDISX.SYS 
DFNICE=GEXn.SYS 

CONFIRfl : Should these changes be made automatically? (Y/N) a 

c 
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Il. If you change your mind and want INSTALL to automatically update the 
AUTOEXECBAT and CONFIG.SYS files, enter Y (Yes). Otherwise, enter N (No) 
or press the Enter key. 

Installing Logicmaster 90 on C: 

If this is a first time installation, all necessary subdirectories 
will be created and the files copied. If Logicmaster 90 already 
exists, it will be updated from the distribution diskette(s). This 
installation will take scucral minutes. 

12. INSTALL attempts to create three subdirectories under the root directory on the 
hard disk, and transfers the appropriate files to those subdirectories. If the 
subdirectories already exist, any files in them are deleted and the new files installed. 
If folders exist, they are not deleted. 

13. INSTALL will then prompt you to insert any other disks, After all the files have been 
transferred, the final installation screen is displayed. 

14. The computer must now be re-booted in order to complete the installation process. 
After removing the last disk used during the installation process, press 
CTRL-ALT-Delete to re-boot the computer. When the MS-DOS prompt is 
displayed, enter m90 to start up the software. 

Programmer Setup 
A default setup file is created during installation, Only in special circumstances will this 
file need to be changed. Refer to appendix C, “Programmer Environment Setup,” for 
instructions on modifying the setup parameters. 
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Using a Modem 

r-l 2 

Logicmaster 90-30/20/Micra software has a modem auto dial feature which can be 
accessed from the main menu of Series 90 PLCs and functions by selecting Logicmaster 
90 Utilities (F7). 

Note 
The Logicmaster 90-30/20/Micra modem auto dial feature only supports 
COMl and COM2. 

LOGICH~ISIER 90 UTILITIES 

<< Use the Escape key to exit >> 

1. Press F8 to select the modem auto dial feature. 

/ 

ml Edit twwP Setup Quit 

\Use cursor keys to highlight desired item; ENTER to select / 
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2. To set the modem parameters, move the cursor to Setup and press the Enter key. 

n 2 

Dialing Directory 

Dial Prefix: - Dial Suffix: -1 

Type INIT string; ZOO?l (F10) to set other ualues 

Complete the fields on the screen displayed, using the Enter key to move among 
the fields and the right/left cursor keys to move within each field. Press Zoom 
(~10) to display other values, as shown in the following screen. 

Note 
You can add any non-numerical characters that your modem accepts for 
the dial prefix or suffix, e.g., commas to add pauses (particularly useful 
when trying to connect to a number in a different country). See your 
modem user’s manual for acceptable non-numerical characters. 

Dialing Directory 

l---- 
Port: m Timeout: a tlodem Init String: m 

Port Selection 
-I Dial Suffix: #- 

Type INIT string: ZOOI’I (FIB) to set other values 

B. Press the Enter key to select a parameter for each field. When all the fields are 
complete, press the Escape key. 
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P==-? I 
3. To edit an entry or enter a new listing in the directory, move the cursor to iWit 

and press the Enter key. 

Dialing Directory 

ghlight entry to edit: Select < add new entry > to add entry 

A. Highlight the entry you wish to edit, or select: < add new entry > and 
press the Enter key to add a new listing. 

B. Complete the fields on the screen displayed, using the Enter key to move 
among the fields and the right/left cursor keys to move within each field. Press 
zoom (FlO) to display the choices for each parameter, cursor to one of the 
choices, and then press FlO again or the Enter key to select the parameter. 
When all the fields are complete, press the Escape key. 

4. To dial a number, press the Enter key with the cursor on Dial. Use the cursor keys 
to select an entry, and then press the Enter key to dial the number. 

5. Move the cursor to Hangzzp and press the Enter key to abort the call and hang up 
the modem. 

6. To exit the modem, cursor to Quit and press the Enter key, or press ALT-~8. 
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Section 4: Startup/Exit 
,.--. 

To start up Logicmaster 90-30/20/Micra software: 

1. At the MS-DOS prompt, type m90 and press the Enter key. The menu of Series 
90 PLCs and functions is displayed. 

FOR SERIES 90 (c) PROGRfiHHABLE CONTROLLERS 

Logicmaster 98 Utilities 
User Command tlenu 
Logicmaster 90 Setup Package 

. 

Use the Shift-function keys to select PLC type. 
Use the function keys to start software package. 

Note 
Beginning with Release 3, a teach file can be used to enter the 
Logicmaster 90-30/20/Micra software. This entry teach file will contain 
the keystrokes previously taught while entering the programming or 
configurator software. Information on using a teach file to enter the 
Lo&master 90-30/20/Micra software can be found in chapter 2, 
section 5, “Keyboard Functions.” 

2. Use the function keys to select the programming, configuration, or PCM 
configuration software. 

3. If only one version of Logicmaster 90-30/2O/Micro software (either WSI or standard 
serial communications) is installed, it will be run automatically. If both versions are 
installed, the Logicmaster 90 Setup Package (F9) can be used to select the version to 
run. Refer to appendix C, “Programmer Environment Setup,” for instructions on 
modifying the programmer environment setup. 
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Starting the Programming or Configuration Software 
To load the programming software, select Program (~1) from the menu of Series 90 PLCs 
and functions, shown above. If you wish to load the configuration software, select 
Config (FZ), or select PCM (F3) to load the PCM configuration software. (For 
information on the PCM development software package, refer to the Series 90 PCM 
Development Software (PCOP) User’s Manual, GFK-0487.) 

The Series 90-30, Series 90-20, and Micro PLCs use the same Logicmaster 90-30/2O/Micro 
software package for programming. The default PLC type can be selected using the 
appropriate shift-function key sequence, as described below, but any of the three PLC 
types can be configured using the configuration package. 

l If the configuration file does not already exist in the selected program folder and the 
Micro (Shift -Fl) key is pressed before booting the Logicmaster software, the 
reference defaults and CPU will be that of a Micro CPU. 

l If the configuration file does not already exist in the selected program folder and the 
90-20 (Shif t-F2) key is pressed before booting the Logicmaster software, t:he 
reference defaults and CPU will be that of a Model 211 CPU. 

l If the configuration file does not already exist in the selected program folder and the 
90-30 (Shift -F3) key is pressed before booting the Logicmaster software, the 
reference defaults and CPU will be that of a Model 331 CPU. 

After selecting Program (Fl) or Config (FZ), the following screen appears: 

of twarc Rcg istemd To : 

COPYRIGHT 1993 GE FANIJC IXITONFUION NORTH ANERICA, INC. 
Published in only a limited, copyright sense and all rights, including 
trade secret rights are reserved. Unauthorized use of the information 
or program is strictly prohibited. 

LOGICMSIER is a trademark of GE Fanuc Automation, North America. Inc. 
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When the Logicmaster 90-30/20/Micra software powers up, it attempts to automatically 
select a program folder: 

l If there is a program folder beneath the drawer last selected, whose name matches 
the program name in the attached PLC, that folder is selected. 

l If the current directory is a program folder and its name matches the program name 
in the attached PLC, that folder is selected. 

l If there is a program folder beneath the current directory, whose name matches the 
program name in the attached PLC, that folder is selected. 

l If the current directory is a program folder, it is selected. 

l Otherwise, the initial select screen is displayed with the name of the last folder 
selected in the FoZder field. 

SELECT OR CREATE I PROGRAIl FOLDER 

Program Folder: 1 1 
PLC Program Name: - 

Folders in Drawer: C:\LRY0 

<< Type a folder name, or use the cursor keys to select an existing folder. >> 
<< Use PgUp/PgDn to page through folders. Press ENTER to start selection. >> 

Note 
At serial baud rates of 1200 or less, the folder cannot be automatically 
selected during startup. Once in the programming software, however, 
you may use the auto function to automatically select a folder. (Refer to 
the information on “Automatic Folder Selection” in chapter 7, “Program 
Folders.“) 

Enter a name of up to seven characters for the program folder. (The name is also used 
for the program.) After entering a name, press the Enter key. If you need more 
information about program folders, refer to chapter 7, “Program Folders.” 

Exiting (Quitting) the Programming or Configuration Software 
To exit the software at any time, press CTRL-Break and confirm the prompt, or 
repeatedly press the Escape key at each prompt. You should always exit the software 
before turning the computer off; otherwise, some changes may be lost. 

If you respond to the exit prompt (“Exit Logicmaster 90 Package? (Y/N)“) by entering a 
1 instead of a Y (Yes) or N (No), a bookmark feature saves the current context. The 
next time you run the software, you will return to the same general location when you 
re-enter the software. 

_ 
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Programming Software Main Menu 

If you selected Program (PI) from the menu of Series 90 PLCs and functions, the 
Programming Software main menu shown below is displayed. This menu is used to 
access the primary functions of Logicmaster 90-30/20/hJicro programming software. 

GFK-0466G 

SERIES 90-30 / 90-m PROGRhNNING SOFTblARE 

Uersion 4.M Direct Serial - CON 

Fl . . . . . Program Display/Edit 
FZ . ..a. Ref crcncc Tab lcs 
F3 s.... PLC Control and Status 

F7 . . . . . Programmer node and Setup 
. . . , . Program Folder Functions 

;: . . . . . Utility: Load/Store/etc . 
Fl(J . . . . . Print Functions 

<< Press ALT-K at any tine to see special key assignments >> 

Note 

For the WSI version of Logicmaster 90-30/ZO/Micro software, WSI is 
displayed after the version number in the screen shown above. For the 
standard serial communications version of software, COM is displayed 
after the version number, 

1 Function 1 
Key 

Fl 

F2 

Function Description 

Program Create or edit a program or monitor program logic. Chapter 3 describes the 
program display and explains how to create or edit a program. 

Tables Display and change reference data. To select a particular reference table, 
enter the reference type on the command line before pressing F2. Chapter 4 
describes monitor& data and explains how to change tables and variable data. 

F3 Status 

F7 Setup 

F8 Folder 

F9 Utility 

F10 Print 

Select the status functions. These functions include displays of VO faults and 
PLC faults. The memory configuration and the current PLC access level can 
also be viewed. Chapter 5 describes these functions. 

Display and change serial port setup and other programmer 
Chapter 6 describes these functions. 
Create, select, clear, rename, delete, lock, or back up a 
Chapter 7 explains how to use these functions. 
Load, store, or verify a program, or clear PLC memory. Cha:pter 8 explains 
how to use the utility functions. 
Print a program folder. Chapter 9 describes the print 
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The function keys remain active after selecting a programming function. You can go 
directly from one programming function to another without returning to the main menu 
by simultaneously pressing the Shift key and the desired function softkey. 

The bottom of the main menu screen contains three lines of status information. 
Chapter 2, section 6, “Screen Format,” explains the content of the screen’s status area. 

Program 
Display 

and Edll 

Fl 

cl 

tnserl 

F2 

cl 

Edrt 

F3 

cl 

Mcdiy 

F4 

cl 

Search 

F5 

F6 

F7 Fl 

FlO 

cl 

ZOOrn 

Reference 
Tables 

PLC 
Control and 

- L 

- Fl 

F2 

cl 

Stgned 
lnleger 

F3 

Double 

cl 

Precision 
Integer 

F2 

Password 

El 
Protection 

* F4 

F5 

El 

Hexadecimal 

F6 

El 

Binary 

F7 

- FS (SEE NOTE) 

- FlO (SEE NOTE) 

Programmer Program Program Plilll 
Mode and Folder 

1 
Utility 

Sap Functions Functions 
I El Fl El 

Select/ 
Create 

F6 

F2 

cl Delete 

F3 

Auto- 

cl 
Select 

F4 

cl 

Backup 

F5 

q Restore 
F6 

cl 

Rename 

F7 

’ F7 

F8 

F9 - FS 

FlO 

FlO 

COPY 

cl 

to 
current 

F21 

CUf 

F3 1 

Paste 

F41 

Include 

F5 1 

Write 

F6 I 

Delete 

F7 1 F8 1 F9 t FlOl 

GOIO More Zoom 

F4 

F5 

F6 

F7 

F8 

FS 

F10 

F3 

F4 

. F7 

F8 

FS 

NOTE: Press Insert Rung (Fl), Edit Rung (F2), or Modify Rung (F3) to display the programming 

instruction menus. 

When Password Protection (F2) is pressed (PLC Control and Status functions), F9 will 
become the OEM softkey. 
When PLC Fault Table (F3) or I/O Fault Table (F4) is pressed (PLC Control and Status 
functions), F9 will become the Clear softkey and FlO will become the ZOOM softkey. 

Figure 2-l. Programming Software Menu Tree 
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Configuration Software Main Menu 
If you selected Configuration (F2) from the menu of Series 90 PLCs and functions, the 
Configuration Software main menu shown below is displayed. The menu lists the 
primary functions of the software. The first three menu entries are used to select PLC 
configuration functions. The remaining entries are used to select support functions. 

:- 

SERIES 90-30 / 30-20 CONFIGURlIION SOFlWfiRE 

Uersion 4.01 Direct Serial - COII 

Fl . . . ..a I/O Configuration 
FZ . . . . . CPU Configuration 
F3 . . . . . . PLC Control and Status 

F7 ...... Programmer node and Setup 
Fa ...... Program Folder Functions 
FY ...... Utility: Load/Storc/etc. 

F10 ...... Print Functions 

<< Press ALI-I( at any time to see special key assignments >> 

Note 
For the WSI version of Logicmaster 90-30/20/Micra software, WSI is 
displayed after the version number in the screen shown above. For the 
standard serial communications version of software, COM is displayed 
after the version number. 

Function 
Key Function Description 

Fl vo I/O configuration is the process of describing to the software the content of a 
PLC system’s rack(s). Chapter 10 tells how to complete I/O configuration. 

F2 CPU CPU configuration sets the operating characteristics of the CPU. Chapter 11 
describes the CPU configuration. 

F3 Status The status function displays I/O faults and PLC faults. You will also use this 
function to display PLC information such as memory usage and to assign 
passwords. Chapter 5 describes these displays. 

F7 Setup The programmer setup function sets up the computer’s serial ports, current 
operating mode, and PLC connection. Refer to chapter 6 for information on 
the setup function. 

F8 Folder Program folder functions are a group of file-handling utilities which you will 
use to create, delete, back up, and limit access to configuration and program 
files. Chapter 7 describes these functions. 

F9 Utility Program utilities are used to transfer information between 
the PLC. An additional program utility is used to 
Chapter 8 explains how to use the program utilities. 

F10 Print Print functions are used to generate configuration 
destination for screen prints. Chapter 9 describes 
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,-- 
The functions are selected using the function keys shown on the top line of the screen. 
You can go directly from one function to another without returning to the main menu by 
using the shift function keys. 
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Figure 2-2. Configuration Software Menu Tree 
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Figure 2-2. Configuration Software Menu Tree (cont’d) 
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Section 5: Keyboard Functions 
-.. 

This section describes the keyboard functions that are active in the Logicmaster 
90-30/20/Micra software environment. It also describes playback functions, which can be 
used to assign sequences of frequently-used keystrokes to a file for simple recall later on. 

Keyboards Supported 
Logicmaster 90-30/20/Micra programming software can be used with the 83-key or 
IOl-key keyboard for an IBM PC personal computer, or a Workmaster, Workmaster II, or 
CIMSTAR I industrial computer. Other types of keyboards for the IBM PC-XT, PC-AT, or 
IBM-compatible computer may work with Logicmaster 90-30/2O/Micro software, but 
have not been tested. The 91-key keyboard for the Workmaster computer, developed for 
use with Logicmaster 6 programming software, would be difficult to use since 
Logicmaster 90-30/20/Micra software was designed to use with standard keyboards. 

Key Functions 
Appendix E, “Key Functions,” lists the keyboard functions that are active in the 
Logicmaster 90-30/2O/Micro software environment. Appendix E also contains a 
perforated Help card which can be removed from this manual. This information may 
also be displayed on the programmer screen by pressing ALT-K to access key help. 

Keyboard Macros (Teach Mode) 
Logicmaster 90-30/20/Micra software can be instructed to record sequences of keystrokes 
and play them back with a single keystroke. These sequences of keystrokes are referred 
to as keystroke macros or teach sequences. 

A combination of keystrokes might represent a series of frequently used functions or 
part of a program that you want to duplicate. An example of a simple keystroke macro 
would be the sequence of keystrokes needed to create the following line of logic: 

7??7??? I . . . . ??T???? . * . . 
-I I ( b 

The auto-next highest reference address function, described at the end of chapter 3, 
section 9, “Rung Edit,” provides another example of using a keystroke macro. 

The keystrokes that make up a keystroke macro are stored in a file named KEYx.DEE 
where x is a digit in the set 0 to 9 that you choose when you create the keystroke macro. 
This file is called a teach file; it is located in the current program folder. 
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Creating a Teach Sequence 
Follow the steps below to create a keystroke macro: 

1. Select the starting point in Logicmaster 90-30/20/Micra software at which you wish 
your macro to begin. You must remember this starting point when you execute or 
play back the macro you are about to record. For example, if you are editing ladder 
diagram logic, you must ensure that a condition such as whether you were in EDIT 
mode when you started recording holds when you are playing back the macro. 

2. It is often simplest to begin the macro from an easy-to-remember starting point such 
as the main menu, the Print menu, or the Edit Program commands. When you wish 
to begin recording keystrokes, press and hold the ALT key while pressing the T key. 
Then, select a playback file by pressin); one of the key combinations between UT-O 
and UT-9. If you select a key combination that has been used previously in the 
current folder, the software will ask you if you want to overwrite it. Logicmaster 
90-30/20/Micra software will now record all the keystrokes that you make. 

3. When you have completed your sequence of keystrokes, press UT-Q to exit TEACH 
mode. The software will stop recording keystrokes and create a teach file. 

Playing Back a Teach Sequence 
Before replaying the keystroke macro, be sure that the Logicmaster 90-30/20/Micra 
software is in the state it was in when you started recording the macro. Then, press the 
ALT-digit combination you were prompted for when you started recording. The 
software will rapidly execute the keystrokes you recorded as though they were entered 
from the keyboard. 

The only keyboard input recognized during playback is ALT-A, which causes the 
Logicmaster 90-30/20/Micra software to ask you if you want to stop the playback. 

If an error condition is encountered during playback, an error message is displa.yed, 
playback is paused, and you will be prompted to continue or stop the key sequence. 

Pausing the Playback of a Teach Sequence 
A pause may be entered in a keystroke macro. If you are recording a sequence of 
keystrokes and need to pause playback to examine something on the screen, press 
A&T-Z at the point where you would like playback to pause. This may be done as many 
times as you like while recording a macro. A message will be displayed telling you that a 
user prompt key (a pause) has been recorded. 

When the Logicmaster 90-30/20/Micra software encounters the ALT-Z key combination 
during playback, it displays a prompt and waits until the space bar is pressed to 
continue. 
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Using a Teach File to Run Software from an MS-DOS Batch File 
Beginning with Release 3.02, Logicmaster 90-30/20/Micra software may be run using a 
teach file, which contains keystrokes previously taught while entering the Logicmaster 
90-30/20/Micra programming or configuration software packages. This feature allows 
m9 o to be invoked from an MS-DOS batch file, to play back keystrokes to perform 
desired function(s), and to return to the batch file to execute the next command. This 
can be helpful when executing multiple print requests. 

The keystroke macro is stored as the text file <filename>.tch. The file name must 
identify either the programming or configuration software package. For example, 
prg9030.tch could be used as the file name for the programming software and 
cfg903O.tch could be used for the configurator software. The file extension must be 
.tch. 

To begin recording keystroke macro, enter the executable path, at the MS-DOS prompt, 
which corresponds to the version of software installed on your computer: 

Software Version Executable Path 

WSI programmer c:Um90\p30\prg9030 
WSI configurator c:Um90\c30\cfg9030 
Standard serial communications programmer c:Um90\p30s\prg9030 
Standard serial communications configurator c:Um90\c30s\cfg9030 

Enter the name of the teach file for this macro (e.g., prg9030.tch) and the letter t after 
the path. The t indicates TEACH mode. For example, to begin recording keystrokes to 
a teach file named prg!4030.tch, enter: 

c:\lm90\p30\prg9030 prg9030.tch t 

To end the teach sequence, press UT-Q, or CTRL-Break to end the teach sequence and 
exit the software. 

To play back the keystroke macro, enter the path and teach file name, followed by the 
letter B for PLAYBACK mode. For example, to play back a macro for the programming 
software, enter: 

c:\lm90\p30\prg9030 prg9030.tch P or c:\lm90\p30\prg9030 p 

To initialize the communications driver for the standard COM port version of 
Logicmaster 90 software, the batch file must contain the line: c: \lm90wsi130 i 
before the command to create or play back the teach file. The line: c: \lm90\wsi130 r 
must be added after the command to create or play back the teach file in order to 
remove the communications driver. For example: 

c:\lm90\wsi130 i 
c:\lm90\p30s\prg9030 p 
c:\lm90\weilJO r 
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Section 6: Screen Format 

This is a typical bit-oriented reference table display for Logicmaster 90-30/20/Micra 
software. 

08081 
00065 
QQ129 

INPUT STATUS INPUT STATUS 
zIQQQ1 DWELL-T zIQQQ1 DWELL-T 

PQQQQQQ QQQQQQQQ QQmQQQ QQQQQQQQ QQQQQQQQ QQQQIQQQ QQQQWQQ QQQQQQQQ PQQQQQQ QQQQQQQQ QQmQQQ QQQQQQQQ QQQQQQQQ QQQQIQQQ QQQQWQQ QQQQQQQQ 

QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQW QQQQWQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQW QQQQWQQ 
QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

00193 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

00257 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQOOC) QQQQQQQQ QQQQQQQQ Q(@QQQQQ QQQQWQQ 

00321 QQQQQQQQ QQQQQQQQ QWQQQQQ QQQQQQQQ WQQQWQ QQQQQQQQ QWQQQQQ GQWWQQ 

00385 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ WQQQQQQ 
88449 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

The main part of the screen shows menus, data, and other information related to the 
function you are currently using 

Function Key Assignments 
The top two lines of the screen show the functions that are currently available. The 
main functions displayed in the upper line are selected by pressing the Shift key with a 
function key, Fl through FlO. 

The active function appears in a reverse-video block. In the following example, the 
active main function is reference tables. 

1 I,,,,, jm lSTATUS 1 
~4&-bilp7~8~9~Q~ 

ISETUP IFOLDER IUTILTY IPRINT 

I 

The lower line displays,the secondary functions that can be selected with that main 
function key active. In the example above, they are the display formats that are 
available while using reference tables. These formats are selected by pressing a function 
key, Fl through FlO, without using the Shift key. 
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Message Line 
-. 

Directly under the function key area is the message line. Errors in command syntax, or 
those discovered while executing commands or selections, are displayed on the message 
line. Prompts for additional information required from the user are also displayed on 
the message line. 

Command Line 
The command line, identified by the > prompt, displays typed entries, such as data to be 
used for the table being displayed. It is used to enter instructions, references, or 
comments. 

Status Information 
The bottom three lines display information about the status of the programmer, the PLC, 
the program, and the keyboard. The information displayed will change depending on 
the programmer mode. For example: 

I I 

Status Area Description 

Top line Displays information about the attached PLC and the programmer. 

Second line Identifies the current pronam. 
Third line Shows the status of the keyboard; whether Caps Lock, Scroll Lock or Num Lock 

is active, and whether the keyboard is in REPLACE or INSERT mode. For 
some programming functions, the third status line displays additional 
information, described in later sections of this manual. Items appear in the 
status information area only when needed. 
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PLC/Programmer Status: Definitions 
The top line of the status area displays information about a PLC and about the 
programmer. Some of the information displayed reflects selections made using the PLC 
monitoring functions. For information about using these functions, refer to chapter 5, 
“PLC Control and Status.” 

Items that may appear on this l&e are explained in the following table. (Items will not 
appear on the status lines if they are not used for the currently active function.) 

Field 

SNP ID 
PLC State 

Description 

The Series Ninety Protocol (SNP) identifier assigned to the PLC. 

The current status of the CPU: 

Scan Time 

RUN/OUT EN: PLC running the logic program, outputs enabled. 
STOP/IOWAN: PLC stopped, not executing the logic program, 

scanning I/O. 
STOP/NO IO: PLC stopped, not executing the logic program, 

no I/O scan. 
STOP/FAULT: PLC stopped due to a fault; check fault tables. 
The CPU sweep time in milliseconds. This is followed by the type of the scan, 
which may be: 

SCAN: Each scan executed as fast as possible. 
FIXED: Constant sweep timer enabled, scan fixed to set time limit. 

I- Mode 

OVER: Constant sweep timer enabled, scan exceeds the set time limit. 

The current mode of the programmer connected to the CPU: 

OFFLINE: No communications with PLC, or no PLC attached. 
ONLINE: Actively communicating with the PLC. 
MONITOR: Same as ONLINE, but programmer cannot modify the 

contents of the PLC. 

Access Level The password access level of the PLC: 

Equality 

LEVEL 4: Change password, write logidconfiguration. 
LEVEL 3: Write logic/configuration, PLC stopped. 
LEVEL 2: Write data, clear fault tables. 
LEVEL 1: Read PLC only. 
This field compares the program in the PLC with the version in the folder: 

L 
LOGIC EQUAL: Both program versions are the same. 
LOGIC NO’I’EQ: Program versions may be different. 
BLOCK EDIT: The PLC program is the same as that in the current 

program folder, the current block is being edited online 
and may be different in the programmer. The block can 
be stored to the PLC by pressing ALT-S. 
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Selecting the Programmer Operating Mode 

Both the programmer and the configuration software operate in three modes: 
OFFLINE, MONITOR, and ONLINE. In OFFLINE mode, no data transfer takes place 
between the computer and the PLC. Programs and configuration data may 

conveniently be developed in OFFLINE mode, with or without the computer 
connected to a PLC. In MONXTOR mode, if communications have been established 
between the computer and the PLC, the computer can read data from the PLC but may 
not transfer data to it. With communications established in ONLINE mode, programs 
and other data can be transferred between the PLC and the computer. 

If you are using a Workmaster or CIMSTAR I industrial computer, you may configure the 
Logicmaster 90-30/20/Micra software to use the keyswitch to select the operating mode. 
For those computers without a keyswitch, or if the keyswitch is not enabled, mode 
selection can be made by: 

l Pressing the ALT and M keys simultaneously (i.e., press the Alt key and hold, then 
press the M key). Repeatedly pressing ALT and M switches the operating mode from 
OFFLINE to MONITOR to ONLINE andthenbackto OFFLINE. 

l Going to the Programmer Setup screen (Shift -F7) and selecting an operating 
mode. For more information on using the Programmer Setup screen to select the 
operating mode, refer to chapter 6, “Programmer Setup.” 
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Program Editing 

This chapter describes the program edit features of Logicmaster 90-30/20/Micra 
programming software. Program display and editing may be protected by passwords. If 
your system has been set up to use passwords and is in ONLINE mode, you may have to 
enter a password in order to use the functions described in this chapter. Chapter 3 
contains the following sections: 

Section Title Description Page 

1 Ladder Logic Summarizes the Series 90-30/2O/Micro instruction set. Refer tlo 3-2 
Program the Series 90-30/2O/Micro Programmable Controllers Reference 
Elements Manual, GFK-0467, for additional information on each of these 

instructions. 
2 Program Format Describes the format of a ladder logic rung 3-15 

3 Program Entry Describes how to insert logic elements and functions in a pro- 3-21 
gram and three ways to exit from a rung. 

4 Program Describes program annotation and how to enter nicknames 3-29 
Annotation and reference descriptions. 

5 Variable Describes how to enter annotation using the variable 3-33 
Declaration Table declaration table. Also describes how to import and export files 

in SNF format. 

6 Rung Comments Describes how to insert rung comments. 3-47 

7 Changing the Describes how to show reference description information at 3-53 
Display Mode each symbol or reference address in the program. 

8 Subroutine Blocks Describes how to use block declarations in a main 3-59 
program block. 

9 Rung Edit Describes how to modify an existing program by adding rungs, 3-69 
deleting rungs, and editing rungs. This section also describes 
how to select, cut, paste, include, and write rungs or declara- 
tions, and how to use the open space functions to open 
element spaces in the rung. 

10 Editor Options Describes options in the program editor, including multiple 3-95 
coil use and automatic insertion of references. 

11 Search Function Describes how to search for a reference or instruction using the 3-101 
search function. 

12 Online Editing/ Describes how to make changes to or debug a program while 3-107 
Monitoring the program is running. 

Note 
When the program editor is entered, the Logicmaster 90-30/2Q/Micro software checks the 
amount of space on the disk containing the program folder. If insufficient space exists to 
support changes to the program, the folder is temporarily locked. Program logic may be 
viewed, but not changed. If space is freed up on the disk using MS-DOS, the lock state is 
automatically cleared when you run Logicmaster 90-30/2O/Micro software. 
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Section 1: Ladder Logic Program Elements 

The tables in this section summarize the programming instructions available for Series 
90-30 PLCs, Series 90-20 PLCs, and Micro PLCs. You can access all of these instructions 
from either the Insert (Fl) or Edit (F2) function by selecting one of the main functions 
displayed in the upper line shown below. Press the Shift key and the function key for 
the function you wish to select. For example, to select one of the math functions, first 
press Shift -F3 to display the math functions listed in table 3-3 in this section. Then, 
select the appropriate math function by pressing the function key for that particular 
function. 

j?fIRCTR If?fiTH IRELF1TN IBITOP IDF~T~IHU ITABLES ICONURT ICONTRL IIJPN SP 
2m 3m 4m SW 6m 7m 8-l Ymlem 

These function keys provide access to the instructions required to edit ladder diagram 
rungs: 

Function 
Key Function Description Page 

Fl Relay Select contacts, coils, and links in ladder logic rungs. 3-3 

F2 
Functions 

Timer/ Select on-delay and stopwatch-type timers, up counters, and 3-S 
Counter down counters. 

F3 
Functions 

1 Math / Select addition, subtraction, multiulication. divisionmodulo 1 3-6 
Functions division, and square root functions. ’ ’ 

F4 

FS 

F6 

F7 

F8 

F9 

Relational Select functions which can compare two numbers: equal, not 3-7 
Functions equal, greater than, greater than or equal, less than, and less 

than or equal. Or, test a value against a range of numbers. 
Bit Select functions which can perform comparison and move 3-8 

Operation operations on bit strings: Logical AND, OR, and exclusive OR; 
Functions logical invert; shift left or right; rotate left or right; bit test, bit 

set, bit clear, and bit position. 
Data Move Select basic data move functions: move, block move, block 3-8 
Functions clear, shift register, bit sequencer, and communications request. 

Table Copy from one array to another; and search for all array 3-9 
Functions values which are equal, not equal, greater than, less than, 

greater than or equal, or less than or equal to a specified value. 
Conversion Convert a data item from one number type to another, such as 3-9 
Functions signed integer to 4-d@ BCD format or BCD-4 to signed 

integer format. 
Control Limit program execution, call a subroutine, enter a comment in 3-10 

Functions a program, and alter the way the CPU executes the program. 
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Appendix D, “Instruction Mnemonics, c lists the complete mnemonics for each 
programming instruction. Please refer to the Series 90-30/20/Micra Programmable 
Controllers Reference Manual, GFK-0467, for additional information on each instruction. 

Table 3-l. Relay Functions 

Key Instruction Mnemonic Function Description 

Selecting Relay Functions (Shift-Fl) displays these function key assignments: 
1 -  

Fl -I I- &NOCON Normally 
Onen Contact 

F2 - VI - 

F5 -( )- 

-1~ 

&NCCON Normally 
Closed Contact 

&NOCOIL Normally 
( Open Coil 

- (SM)- ) &SMLAT / Retentive SET 

A normally open contact passes power 
if the associated reference is ON. 

A normally closed contact passes power 
if the associated reference is OFE 
The associated reference is set ON if 
the coil receives power. 
The associated reference is set ON if 
the coil receives power. The reference 
remains set until reset by an -CRMj- 

F7 -ow- &RMLAT Retentive 
RESET Coil 

GFK-0466G Chapfer 3 Program Editing 

coil. Its state is retained through power 
failure and STOP-TO-RUN transition. 

The associated discrete reference is 
reset OFF if the coil receives power. 
The reference remains reset until set by 
an -(SM)- coil. Its state is retained 
through power failure and STOP-TO- 
RUN transition. 
A vertical link with no contact function 
or reference. 
A shunt; also acts as a delete function. 

Additional relay functions you can 
select. 
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Table 3-l. Relay Functions (cont’d) 

Key Instruction Mnemonic Function Description 

Pressing Mare (FZO) displays these additional relay function key assignments: 

Fl ---c-k> KOILCTD Continuation If power to the coil is ON, the 
Coil continuation coil sets the next 

continuation contact ON. If power is 
OFF, the continuation coil sets the next 
continuation contact OFF 

F2 

F3 

F4 

F5 

F6 

F7 

F8 

<+>--- KONCTD Continuation The continuation contact passes power 
Contact to the right if the preceding 

continuation coil is set ON. 

-VW- &NCMCOIL Negated The associated discrete reference is set 
Retentive Coil ON if the function does not receive 

power. The state is retained through 
power failure and STOP-TO-RON 

transition. 

-O- &NCCOIL Negated Coil The associated discrete reference is set 
ON if the coil does not receive power. 

-(W- &NOMCOIL Retentive Coil The associated discrete reference is set 
ON if the coil receives power. The state 
is retained through power failure and 
STOP-TO-RUN transition. 

-w- &SLAT SET Coil The associated discrete reference is set 
ON if the coil receives power. It 
remains set until reset by an -(R)- coil. 

-W- &RLAT RESET Coil The associated discrete reference is set 
OFF if the coil receives power. It 
remains reset until set by an -(S)- coil. 

-a- &PCOIL Positive If the associated discrete reference is 
Transition Coil OFF when the coil receives power, 

the reference will be set ON for one 
logic scan. This coil can be used as a 
one-shot. 

F9 -(J)-- 

F10 more 

&NCOIL Negative If the associated discrete reference is 
Transition Coil ON and the coil is not receiving power, 

the reference will be set ON for one 
logic scan. 
Return to the first level of relay 
functions. 
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Table 3-2. Timer and Counter Functions 

t 

Key Instruction Mnemonic Function Description 

Selecting Timer/Counter Functions (Shift-F2) displays thesefundion key assignments. 

Fl ondtr &ONDTR On-Delay The ONDTR function accumulates time 
Stopwatch while receiving power. It passes power if 

Timer the current value exceeds the preset val- 
ue. The current value is reset to zero 
when the reset (R) input receives power. 

F2 oftd &OFTD Off-Delay The OFDT function increments while 
Timer power flow is off, and resets to zero 

when power flow is on. Time may be 
counted in tenths of seconds (the de- 
fault selection), hundredths of seconds, 
or thousandths of seconds. The range is 
0 to +32,767 time units. The state of 
this timer is retentive on powser failure; 
no automatic initialization occurs at 
power-up 

F3 tmr &TMR On-Delay The current value of the TMR function 
Timer is set to zero when the function transi- 

tions on. The function accumulates 
time while receiving power, and passes 
power if the current value is greater 
than or equal to a preset value. 

F4 upctr &UPCTR Up Counter The UPCTR function increments by 1 
each time the function receives 
transitional power. If the current value 
stored in the counter is greater than or 
equal to a preset value, the function 
passes power. The R input is used to 
reset the counter to zero. 

F5 

F10 

dnctr 

tmbase 

&DNCTR Down Counter The DNCTR function counts down 
from a preset value every time the 
function receives transitional power. If 
the current value of the counter is zero, 
the function passes power. The R input 
is used to set the current value to equal 
the preset value. 
Select the time base of a timer. Time 
may be counted in tenths of seconds or 
hundredths of seconds. 

F2 
F3 

F4 

FlO 

Pressing Timebase (FIO) displays fhesefunction key assignmenfs: 

0.15 -TEN 0.1 second Time is counted in tenths of a second. 

0.0: I: -HUN 0.01 second Time is counted in hundredths of 
a second. 

0.001s -TH 0.001 second Time is counted in thousandths of 
a second. 

instrs Return to the timer and counter 
functions. 

Note 
The Off-Delay timer and the thousandth of a second timebase are 
available to Release 4.5 and later of all models of CPUs, and when using 
Logicmaster 90-30/20 4.5 or higher. These features are not available to 
earlier releases of CPUs, nor earlier versions of Logicmaster. 
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Table 3-3. Math Functions 

Key Instruction Mnemonic Function Description 

Selecting Math Functions (Shifi-F3) displays fhesefuncfion key assignmenfs: 
Fl add &ADD Addition Add two numbers. The ADD function 

passes power if the operation does not 
result in an overflow. 

F2 sub 

F3 mu1 

&SUB 

&MUL 

Subtraction Subtract one number from another. 
The SUB function passes power if 
the o eration does not result in an 

K over ow. 
Multiplication Multiply two numbers. The MUL 

function passes power if the operation 
does not result m an overflow. 

F4 

F5 

F6 

FlO 

div 

mod 

sqrt 

types 

&DIV 

&MOD 

&SQRT 

Division Divide one number b another, 
yielding a quotient. T K e DIV function 
passes power if the o eration does 
not result in an over K ow and if there 
is no attempt to divide by zero. 

Modulo Division Divide one number by another, 
yielding a remainder. The MOD 
function passes power unless there is 
an attempt to divide by zero. 

Square Root Find the square root of an integer 
value. When the function receives 
power flow, the value of the output 
Q is set to the square root of the input 
IN. --_ 

Select a data type for the function. 
Pressing mes (~10) displa s the 
function keys described in ta i; le 3-10 
on page 3-12. 
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Table 3-4. Relational Functions 

Key Instruction Mnemonic Function Description 

Selecting Relafional Functions (Shift-F4) displays fhesefincfion key assignments: 

Fl eq &EQ Equal Test for equality between two 
numbers. The EQ function passes 
power if the two inputs are equal. 

F2 ne &NE Not Equal Test for non-equality between two 
numbers. The NE function passes 
power if the inputs are not equal. 

F3 gt &GT Greater Than Test for one number greater than 
another. The GT function passes 
power if the first parameter is greater 
than the second parameter. 

F4 ge &GE Greater Than or Test for one number greater than or 
Equal To equal to another. The GE function 

passes power if the first parameter is 
greater than or equal to the second 
parameter. 

F5 1t &LT Less Than Test for one number less than another. 
The LT function passes power if the 
first parameter is less than ,the second 
parameter. 

F6 le &LE Less Than or Test for one number greater than or 
Equal To equal to another. The LE function 

passes power if the first parameter is 
less than or equal to the second 
parameter. 

F7 range &RPJc’G Range Test the input value against a range of 
two numbers. This instruction is only 
available for release 4.50 or higher 
CPUs (4.02 of the 341) and in Logic- 
master 90-30/20 Version 4.5 and above. 

F10 types Select a data type for the function. 
Pressing Types (FlO) displays the 
function keys described in table 3-10 
on page 3-12. 
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Table 3-5. Bit Operation Functions 

Key Instruction Mnemonic Function Description 

Selecting Bit Operation Functions (Shift-FS) displays fhesefuncfion key assignments: 

Fl and &AND Logical AND Logical AND of two bit strings. 

F2 or &OR Logical OR Logical OR of two bit strings. 

F3 xor &XOR Logical Exclusive Logical Exclusive OR of two bit 
OR strings. 

F4 not &NOT Logical Invert Logical inversion of a bit string. 

F5 shl &SHL Shift Left Shift a bit string left. 

F6 shr &SHR Shift Right Shift a bit string right. 

F7 rol &ROL Rotate Left Rotate a bit string left. 
F8 ror &ROR Rotate Right Rotate a bit sting right. 
F9 more Additional bit operation functions 

you can select. 
F10 types Select a data type for the function. 

Pressing -es (~10) displays the 
function keys described in table 3-10 
on page 3-12. 

Fl 
F2 
F3 
F4 

F5 

F9 

Pressing More (F9) displays these additional bit operation function key assignments: 

bittst &BTST Bit Test Test a bit within a bit string. 

bitset &BSET Bit Set Set one bit within a string to true. 

bitclr &BCLR Bit Clear Set one bit within a string to false. 

bitpos &BPOS Bit Position Locate a bit set to true within a bit 
string. 

mskcmp &MCM Masked Perform a masked compare of two 
Compare arrays (available only for Release 4.5 

or higher CPUs and in Logicmaster 
90-30/20 Version 4.5 and above.). 

more Return to the first level of bit opera- 
tion functions. 

Table 3-6. Data Move Functions 

1 Key / Instruction 1 Mnemonic 1 Function 1 Description 

Fl 
Selecting Qafa Mozje Functions (Shiff-F6) displays these function key assignments: 

move &MOV Move Move one or more bits of data with- 
in PLC memorv. 

F2 

F3 

F4 

F5 

F7 

FlO 

blkmov 

blkclr 

shfreg 

bitseq 

comreq 

types 

&BLKMOV Block Move Move a block of up to 7 constants to 
PLC memory. 

&BLKCLR Block Clear Clear (0) one or more bytes/words 
of PLC memory. 

&SHFR Shift Register Shift one or more words or bits of 
data through a block of PLC 
memory. 

&BITSEQ Bit Sequencer Sequence a 1 through a group of 
bits in PLC memory. 

&COMMREQ Communication Send a communications request to a 
Request smart module in the PLC. 

Select a data type for the function, - 
Pressing -es (~10) displays the 
function keys described in table 
3-10 on page 3-12. 
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Table 3-7. Table Functions 

Key Instruction Mnemonic Function Description 

Selecting Table Functions (Shiff-F7) displays thesefunction key assignments: 
Fl srh eq &SRCHEQ Search Equal Search array for values equal to a 

specified value. 
F2 srh ne &SRCHNE Search Not Equal Search array for values not equal to a 

specified value. 
F3 srh gt &SRCHGT Search Greater Search array for values greater than 

Than a specified value. 
F-l srh ge &SRCHGE Search Greater Search array for values greater than 

Than or Equal or equal to a specified value. 
FS srh It &SRCHLT Search Less Than Search array for vaiues less than a 

specified value. 
F6 srh le &SRCHLE Search Less Than Search array for values less than or 

or Equal equal to a specified value. 
F8 arrmov &ARRMOV Array Move Copy a specified number of data 

elements from a source array to a 
destination array. 

F10 types Select a data type for the function. 
Pressing -0s (PlO) displays the 
function keys described in table 3-10 
on page 3-12. 

Table 3-8. Conversion Functions 

Key Instruction Mnemonic Function Description 

Selecfing Conversion Funcfions (Shift-F8) displays fhese function key assignments: 
F3 +bcd-4 &TO_BCD4 Convert to Convert a value to 4-d@ EICD 

BCD-4 format. The +BCD-4 function passes 
power unless the number to be 
converted is out of range (greater 
than 9999), and no conversion is 
performed. 

F6 -+int &TO-INT Convert to INT Convert a value to signed integer 
format. The -+INT function passes 
power unless the number to be 
converted is out of range (-32,768 to 
+ 32,767), and no conversion is 
performed. 

F10 types Select the type of data for the 
function. Pressing -es (~10) dis- 
plays the function keys described in 
table 3-10 on page 3-12. 
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Table 3-9. Control Functions 

Key Instruction Mnemonic Function Description 

Selecting Control Functions (Shift-F9) displays these function key assi,qnments: 

Fl call &CALL . Call’ ” 

F2 do io &DO10 Do I/O 

F4 

F5 

F7 

pidisa 

pidind 

end 

WIDISA 

WIDIND 

&END 

ISA PID 
Algorithm 

Independent 
PID Algorithm 
Temporary End 

of Logic 

F8 commnt &COMMENT Comment 

F9 svcreq &SVCREQ Service Request 

FlO more 

I  -  

Cause a program execution to go to a 
specified subroutine block. The CALL 
function always passes power. 
Service a specified range of inputs or 
outputs immediately (all inputs or 
outputs on a module will be serviced 
if any addresses on that module are 
included in the function - partial I/O 
module updates are not performed). 
Optionally, a copy of the scanned I/O 
can be placed in internal memory. 

Select the standard IDS PID algorithm. 

Select the non-interacting 
independent PID algorithm. 
The program executes from the first 
rung to the last rung or the END 
instruction, whichever is encountered 
first. This instruction is useful for 
debugging purposes. 
A rung explanation. After 
programming the instruction, the text 
can be typed in by zooming into the 
instruction. 

_ _ 

A special PLC service function. This 
function passes power if power is 
received and the function executes 
properly. 
Additional control functions you can 
select. 
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Table 3-9. Control Functions (cont’d) 

Key Instruction Mnemonic Function Description F 3 
ys these additional control function key assi,ynments: Pressin More (FlO) displa! 

&MCRN mcrn Start a master control relay range. 
This is the nested form of the MCR 
instruction. An MCRN causes all 
rungs between the nested MCRN and 
its subsequent ENDMCRN to be 
executed with no power flo>w. There 
can be nothing after an MCIRN in a 
rung. 
End a nested master control relay 
range. This is the nested fo:rm of the 
ENDMCR instruction. There can be 
nothing after a nested MCR in a rung. 
Jump to a specified location indicated 
by a LABELN in the logic. This is the 
nested form of the JUMP instruction. 
The target location of a JUMP 
instruction. This is the nested form of 
the LABEL instruction. 
Start a non-nested master cIsntro1 
relay range. This is the non-nested 
form of the MCR instruction. A 
non-nested MCR causes all rungs 
between the non-nested MCR and its 
subsequent non-nested ENDMCR to 
be executed with no power flow. 
There can be nothing after a 
non-nested MCR in a rung. 
End a non-nested Master Control 
Relay range. This is the non-nested 
form of the ENDMCR instruction. 
There can be nothing after ,a 
non-nested ENDMCR in the rung. 
Jump to a specified location indicated 
by a LABEL in the logic. This is the 
non-nested form of the JUh4P 
instruction. 

Fl Nested Master 
Control Relay 

F2 endmcn 

F3 jumpn 

&ENDMCRN Nested End 
Master Control 

Relay 

&JUMPN Nested Jump 

F4 

F6 

labeln Nested Label &LABELN 

&MCR 

&ENDMCR 

Non-Nested 
Master Control 

Relay 

F7 endmcr Non-Nested End 
Master 

Control Relay 

L 

i 

F8 jump &JUMP Non-Nested 
Jump 

F9 

F10 

label &LABEL Non-Nested 
Label 

The target location of a JUMP 
instruction. This is the non-nested 
form of the LABEL instruction. 
Return to the first level of control more 
functions. 
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Table 3-10. Data Types 

Key Instruction Mnemonic 

Fl 

Function Description 

Selecting Data Types (DO) displays thesefunction key assignments: 

bit -BI Bit A Bit data type is used with 
instructions which operate on bit 
strings that are not multiples of 16 
bits, or whose reference address is 
not on a byte boundary (e.g., MOV 
or SHFREG). 

F2 byte -BY Byte 
F3 word -w Word 

F5 bed-4 -BCD4 

F8 

! 
int -1NT Signed Integer 

F9 

FlO 

dint -DI 

instrs 

Four-Digit Binary 
Coded Decimal 

Double Precision 
Integer 

A Byte has an &bit value. 
A Word data type uses 16 consecutive 
bits of data memory; but, instead of 
the bits in the data location 
representing a number, the bits are 
independent of each other. Each bit 
represents its own binary state (1 or 
0), and the bits are not looked at 
together to represent an integer 
number. The valid range of word 
values is 0 to + 65,535. 
Four-digit BCD numbers use 16-bit 
data memory locations. Each BCD 
digit uses four bits and can represent 
numbers between 0 and 9. This BCD 
coding of the 16 bits has a legal value 
range of 0 to 9999. 

Signed integers use 16-bit memory 
data locations, and are represented in 
2’s complement notation. The valid 
range of an INT data type is -32,768 
to +32,767. 
Double precision integers are stored 
in 32-bit data memory locations 
(actually two consecutive 16-bit 
memory locations) and are always 
signed values. (Bit 32 is the sign bit.) 
The valid range of a DINT data 
type is -2147483648 to +2147483867. 
Return to the functions displayed on 
the screen. 

,-- 

- 
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Data Zoom 
The data zoom feature supports the PID functions by providing a display window that 
expands the parameters of the function block and displays them in reaI time with Iabels 
in a format consistent with their use. For example, a word of data may contain :several 
booIean flags. Each flag is labeled and displayed separately. The boolean inputs and 
outputs to the function are also displayed. 

The data zoom feature is available in either ONLINE or OFFLINE mode. In ONLINE 
mode when the program folder is identical to the PLC, changes made to values are only 
stored to the PLC. Real-time updates are maintained within the data zoom window. In 
OFFLINE mode, changes made to values are only stored to disk. 

Note 
If you try to write-protect a floppy disk while the Data Zoom screen is 
displayed, any chariges made on the Data Zoom screen will be lost 
when you exit the screen. 

Using the Data Zoom Feature 

The data zoom feature is only available in the program editor. To use this feature: 

1. Position the cursor within a PID function block and press zoom (FlO). The following 
screen shows an example screen for the PID-ISA function. 

Sample period : 0.00 see 
Dead band + : +QQQQQ 
Dead band - : +QQQQQ 
Error term : SP-PU (SP-PWPU-SP) 

Bias : +QQQQQ 
llin slew time : 00000 set 
Upper clamp + : 40090 

2. The PID function is displayed as a window, with the cursor positioned on .the first 
field whose value can be changed. 

Each field in the window is displayed in a format consistent with its usage in the 
function. In the example above, Loop No. indicates the number this PID is within a 
loop structure and is, therefore, displayed as a signed integer; and Min skw time is 
a timing parameter displayed in seconds. Fixed point numbers, like those displayed 
in the Sample period field, are truncated upon entry. 
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While the data zoom window is active, the function softkeys normally displayed at 
the top of the screen will be blank. 

3. The New Value field functions like a command line. To change the value of any field 
(provided that field can be changed), use the arrow keys to highlight the field, enter 
a new value in the New Value field, and press the Enter key. The value of the field 
will be changed when the Enter key is pressed. You can also use the Tab key to 
change the value of a field. 

4. Most field values associated with explicit parameters can be changed. The software 
will not allow you to highlight those fields whose values cannot be changed. 

In the PID function, the Cr! Pv and Enable fields cannot be changed. The 
following table lists the formulas used to compute the percentages in these fields. 

Parameter Formula 

SP Percentage = (quantity - min value) / (max value - min value), 
where quantity is the current value of Sl? 

PV 

Using this formula with the values displayed on the Data Zoom screen 
shown on the previous page results in a value of 75% for SP: 

SP = [50 - (-loo)] / [+loo - (-loo)] 
= 150/200 
= .75 or75% 

Percentage = (quantity - min value) / (max value - min value), 
where quantity is the current value of PV. 

cv 

Using this formula with the values displayed on the Data Zoom screen 
shown on the previous page results in a value of 50% for PV: 

PV = [O - (-loo)] / [+loo - (-loo)] 
= 100/200 
= .50 or50% 

Percentage = (CV - lower clamp) / (upper clamp - lower clamp). 

Using this formula with the values displayed on the Data Zoom screen 
shown on the previous page results in a value of 10% for CV: 

cv = [O - (-lo)] / [+90 - (-lo)] 
= lO/lOO 
= .lOor 10% 

Percentages are calculated to the nearest 1% on the screen. Percentages less than 
zero are set to 0%. Percentages greater than 999 are set to 999%. The bar will 
display up to 100%. 

Whenever a bar graph is displayed in data zoom, minimum and maximum scaling 
values wilI also need to be displayed. For the PID function, the recommended 
default minimum and maximum values for the SP and PV bars are -32,000 and 
+ 32,000. The minimum and maximum scaling values for the CV bar are the lower 
and upper clamp values. In the screen shown above, the - 100 and +lOO displayed 
immediately above the bar graphs correspond to the minimum and maximum SP 
and PV scaling values. 

5. Press the Escape key to exit the data zoom window and return to your original 
position within the editor before the data zoom feature was begun. 

For more information on the PID function and its parameters, refer to the Series 
9&30/20/Micro Programmable Controllers Reference Manual, GFK-0467. 

_- 
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Section. 2: Program Forma f 

Program elements are combined to form rungs of ladder logic. A ladder diagram has a 
symbolic power source. Power is considered to flow from the left rail through a contact 
to the coil or function block connected to the right. 

From the main menu, select Program Display/Edit (Fl). The screen displays a l.ist of 
markers which T--lpresent parts of a program. 

> 

I START OF LD PROGRAN LESSON 1 (* *I 

I UARIABLE DECLARATIONS I 

I BLOCK DECLARATIONS 1 

c SIi3RI OF PROGRAH LOGIC 1 

Marker 

Variable 
Declarations 

Block 
Declarations 

Description 

To access the variable declaration table, move the cursor to this marker and 
press zoom (FlO). Nicknames and reference descriptions can then be entered 
in the table. 

A program can include more than one block of logic. Additional blocks, 
known as subroutine blocks, can be called from other blocks. When that is 
done, blocks must be declared before they are called. 

The main block has a block declaration table. This table lists all blocks which 
are part of the complete program. 

Blocks do not have block declaration tables. However, blocks can be called 
from the main block or from any block in the program. 

Start/End of All logic is placed between these two markers. To enter logic, place the cursor 
Program Lo& on the [ END OF PROGRAM LOGIC ] marker and press Insert (Fl). 

The cursor keys are used to highlight the area of the program to be displayed or edited. 
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Creating or Editing Program Logic 

Program logic consists of various elements such as relays, timers, math functions, and 
other functions, placed together to form rungs of logic. 

%I0001 
-I I- 

%QOOOl 
( I- 

%I0017 - II Q -%QOO17 

CONST - 12 

I 
+0004 1 -I 

Structure of a Ladder Logic Rung 

The programmer allows great flexibility in entering program elements; however, it will 
not allow you to enter a rung with incorrect format or syntax. 

Each rung may contain up to eight parallel lines; each line may have up to ten elements 
connected in series. Examples of an element include a normally open contact, a 
normally closed contact, or a coil. Horizontal and vertical links are used to carry power 
around an element, or to place elements in parallel or series with one another. 

1 2 3 4 5 6 7 8 9 
I 

-I/ I- , I l-l 

1-l I 
I 

I I 

----I I-1 I -I l-l I 

-l I-l -I l-l 

-l/I-l I-1 I -l/I-l l-l I -I/I- -I/I -I/I-l l-l 

-I I -I I 

-I I +-vertical +-vertical 

-I I -I I 
I 

I 
-I I 

-I I 

-I I 
I 

I 7‘ horizontal link 

10 

I -( )-- 

link 

Note 
Programs created using the Hand-Held Programmer must conform to 
this format to be totally compatible with Logicmaster 90-30/20/Micra 
software. 

-_ 
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The following example shows two separate rungs, which must be entered and accepted 
separately. 

-I I-1 I-I I -( )- 

-I I-1 I- I/I -( I- 

In the next example, two rung lines are connected by a vertical link, forming only one 
rung. 

-I l-i-l l-l I -( )- 

+-I I- I/l -( )- 

The last element of a group of rung elements in series must be a coil, a jump, or a 
function. Nothing may be to the right of a coil or a jump. The tenth position of a rung 
line is reserved for coils and jumps. A call instruction may occupy columns 9 and 10. A 
rung may contain up to eight coils. 

A rung line is not required to have elements in each column 

Ladder Logic Language Rules 
These guidelines should be followed when creating or editing ladder logic: 

1. If a rung has a transitional coil, it must be the only coil in the rung. 

2. There can be only one JUMP or MCR per rung. It must be the last instruction in the 
rung, and there cannot be a coil in the same rung. 

3. A rung must contain at least one contact before any coil, jump, MCR, function, or 
vertical link. Contacts must be entered and cannot be left blank. Function blocks 
cannot be tied directly into the power rail. 

4. Short circuits are not allowed. 

Note 
The ALW-ON contact, shown below, may be used to satisfy rules 3 and 
4 above. 

ALW ON 
--l--l- 
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5. A rung must be composed of properly nested sub-expressions. There can be no 
branches either into or out of another branch. The following examples contain 
improperly nested rungs. 

A. In this example, the rung line containing the %I0005 contact branches into the 
middle of the sub-expression (%I0002 OR (%I0003 AND %10004)). 

%I0001 %I0002 
-I l-+-l I 

%QOOOl 
+ ( )- 

%I0003 %I0004 
+-I I-+-l I-+ 

%10005 
-I I 

I + 

B. In this example, the rung line containing the %I0005 contact branches out of the 
middle of the sub-expression (%I0002 OR (%I0003 AND %10004)). 

lIOOO1 %I0002 %I0006 
-I l-+-l I +-I I--+ 

%QOOOl 
( )- 

%I0003 %I0004 
+-I I-+--) I-+ 

%I0005 
+-I I + 

6. There can be no branch around (above or below) a function in a rung. The following 
rung is not allowed. 

%I0001 %I0002 
-I l-l I-+ 

%QOOOl 
( I- 

-1 FUNGI- 
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7. There can be no sub-paths starting from a vertical in a rung containing a function, 
except for sub-paths leading directly to coils. 

A. The following rung is allowed because the first sub-path comes directly off the 
power rail and the second leads directly to coils. 

%I0001 %I0002 %I0001 %I0002 
-I I-1 I -I l-l I 

%QOOOl %QOOOl 
FLJNC FLJNC + + -( )- -( )- 
X X 

%I0001 %I0002 %I0003 %I0001 %I0002 %I0003 
-I l-l l-l I- -I l-l l-l I- 

I I XQOOOZ XQOOOZ 
+ + 4 b 4 b 

B. The next rung is not allowed. It has a sub-path starting from a vertical and 
leading into the function. It also has a sub-path that does not lead directly to 
coils; it goes through contacts first. 

%I0001 %I0002 
--I l-l I-+ FUNC 

1-l I- 

X 
%10003 
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%I0004 
+-I I 

%QOOOl 
--( )- 

I %I0005 
+-I I 

XQOOO2 
--( )- 

8. There can be no contacts following a function in a rung. Note that the rung in the 
last example above fails this rule, too. 

9. In general, execution order of rung elements is left-to-right. Within a group of 
parallel branches, the first (lowest rung line) parallel branch is executed first. The 
first of multiple sub-paths is executed first. 
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Section 3: Program Entry 

Logicmaster 90-30/20/Micra software was designed to allow for rapid entry of relay 
ladder diagram programs. By allowing entry of program elements with either function 
keys or mnemonics, both frequent and occasional users can be satisfied. 

Annotation (nicknames, reference descriptions, and rung comments) can be input either 
prior to logic entry or as each logic element is entered. Rung comments can be entered 
as logic is created or inserted after the logic has been debugged. For information on 
annotation, refer to chapter 3, section 4, “Program Annotation.” 

Note 
Program folders on write-protected floppy disks are automatically 
locked. Remove the write-protect tab and unlock the folder using the 
lock/unlock current program folder function (see chapter 7). 

Using Mnemonics 
Mnemonic entry enables you to enter an instruction by typing its mnemonic on the 
command line. For example, to enter the ADD function, you would type %ADD on the 
command line and press the Enter key. 

For some instructions, it is not necessary to type the entire mnemonic, just enough 
characters for the entry to be unique. For example, instead of typing &ADD to enter the 
ADD function, you could simply type PAD and press the Enter key. Appendix D, 
l~zstructio~ M~ze~~onics, lists the mnemonics of all program instructions. While 
programming, you can also display a list of mnemonics by pressing UT-I. 

For many functions, you can also specify a data type or reference address. For example, 
&ADD-DINT would enter the double precision integer version of the ADD function at 
the current cursor position in the rung. 
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inserting Logic Elements 

I. Withthecursoronthe [ END OF PROGRAM LOGIC 1 marker, press Insert 

(Fl). Rungs are always inserted before the rung the cursor is on. 

lTtlRCrR ltlAIH IRELAIN lBlT0~ ID~IIWJ ITABLES ICONURI ICONIRL IOPN SP - 
2~3~4~5~6~7~8~ISt!-O~ > 

[ START OF LD PROGRfWl LESSON 1 (* *I 

UFIRIABLE DECLARATIONS 1 

BLOCK DECLARATIONS 1 

START OF PROGRW LOGIC 1 

END OF PROGRAtl LOGIC 

2. To enter a relay element at the cursor location, press the desired function key. For 
example,to enteranormallyopencontact, press Fl withtherelayfunctions 
displayed for the softkeys at the top of the screen. Or, you may enter the normally 
open contact by typing the mnemonic GNOCON on the command line and pressing 
the Enter key. 

~IIIRCTR ~IIATH IRELIXN IBITOP IDATAW ITABLES (CONURT ICONTRL IOPN SP 
2~3~4~5~6~7~8~19~0~ 

I C START OF LD PROGRMI LESSON I (* *I 

VARIABLE DECLARMIONS 1 

BLOCX DECLdRfiTIONS 1 

START OF PROGRAR LOGIC 1 

1 END OF PROGRAM LOGIC 

A-- 
l 

I /I * . m 
: : 

/ 
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3. A reference may now be entered on the command line. For each reference, include 
both a user reference and location. There are two ways to do this: 

A. By entering the reference type and then the address (e.g., %Il), or 

B. By entering them in reverse order (e.g., 11). The software automatically places 
the entry in the correct order and format when you press the Enter key. 
Entering the number before the reference type eliminates having to enter the % 
character. 

Then, press the Enter key. The cursor automatically advances to the next position, 
ready for entry of the next element. 

Some program functions require references that begin on a word or byte boundary. 
The Logicmaster 90-30/20/h4icro software will automatically adjust the entries to be 
properly aligned. 

You may also combine the previous step and this step into one operation by typing 
the mnemonic &NOCON 11 on the command line and pressing the Enter key. 

i START OF LD PROGRAti LESSON 1 (* IO 

[ UARIABLE DECLfiRAIIONS 1 

[ BLOCK DECLARATIONS I 

[ START OF PROGRAM LOGIC 1 

I END OF PROGRAH LOGIC I 

Note 
The previous two operations can be combined into one by entering th.e 
reference address before pressing the contact function key. 
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4. This process can be continued until a rung is completed and is ready to be accepted. 
A rung can be accepted by pressing the Enter key with the command line empty, or 
the Plus (+) key on the numeric keypad. If there is an error in the rung, the rung is 
not accepted and the cursor is placed on the incorrect element for correction. 

f 9 
~TNRC~R jt@TH IRELAIN ~BIIOP ~DATIw ~WIBLES ICONURT ICONTRL IOPN SP 

zm 3,4- SW 6m 7m tl~l9~10~ 
(El371 Disconnected instruction 
> 

1 SIRRT OF ID PROGRAH LESSON I (* *) 

UMIABLE DECLARATIONS I 

BLOCK DECLARATIONS 1 

START OF PROGRAN LOGIC 1 

END OF PROGRClN LOGIC 

- ’ 
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Inserting Functions 
Functions can be entered as easily as relay elements. 

1. First, use the relay function keys to enter the enabling logic. In the first example 
screen shown below, a normally open contact with reference address %I1 is entered 
at the enabling logic. 

2. Select the type of function using the shift-function keys. For example, to select math 
functions, press Shift-F3. 

~~~5-6~7-‘~9~lo~ IRELAIN ~BITOP IDIIIAHU (IFIBLES ICONURT ICONTRL IOPN SP- 

>I 
[ STFIRT OF LD PROGRCIH LESSON 1 (* *I 

I WRIRBLE DECLARATIONS 1 

t BLOCK DECLARATIONS 1 

[ START OF PROGRAM LOGIC 1 

I END OF PROGRhll LOGIC 1 

3. Select the function desired using the function keys. For example, to select the ADD 
function, press Add (Fl). Or, you may enter the ADD function by typing the 
mnemonic: &ADD on the command line and pressing the Enter key. 

IRELMN IBITOP IDATAHU IMBLES ICONURT ICONIRL IOPN ? 
4~5~6~7~8~9~0~ 

> 

UARIABLE DECLARATIONS 1 

BLOCK DECLARfiIIONS 1 

STfiRT OF PROGRfiH LOGIC 1 
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4. The Tab key can now be used to move the cursor to each parameter position around 
the function. 

5. When the cursor is on the first input, simply type the value to be entered in this 
position on the command line (for example, %ROOOl or lR), and press the Tab key 
or Enter key to place this entry into its position. Pressing the Tab key will move the 
cursor to the next entry position. This process can be continued until the rung is 
completed and accepted. 

/iRELAY [IIlRCIR 1 
1m2.5913 

lRELMN ~BITOP ~DAIMU IWBLES ICONURI ICONTRL IOPN SP- 
4z;lin 5m 6m 7m 8m 9~10~ 

> 

UARIABLE DECLARATIONS 1 

BLOCK DECLARATIONS 1 

START OF PROGRfM LOGIC 1 

For information on entering comments, refer to chapter 3, section 6, “Rung Comments.” 
For information on zooming into entries, refer to chapter 3, section 1, “Ladder Logic 
Program Elements.” 
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Exiting Rung Entry 
There are three ways to exit from a rung. 

1. Press the Escape key to attempt to accept the current rung. If the rung passes the 
software validity test, the original function key selections (shown below) are 
restored and the new logic is added to the program. After accepting a rung,. the 
cursor moves to the next rung, ready for the next rung to be entered. However, in 
INSERT mode a new rung is automatically opened below the newly created rung. 

Zm 3w ‘?m i- A- 7m 8m 9~10~ 
STABLES ISTATUS 1 ISETUP IFOLDER IUTILTY IPRINT 

If the logic fails the check, an error message is displayed and the cursor is positioned 
on the location where the error occurred. 

Informational messages relating to the executability of the logic may also be 
displayed. 

2. Press the Enter key with the command line empty (or the Plus (+) key on ,the 
numeric keypad). This causes the same response as pressing the Escape key. 

3. Press ALT-A to exit the insert or edit function without modifying the existing ladder 
diagram logic. Confirmation is required. Pressing ALT-A the first time will restore 
the rung to its original state. In INSERT mode, this would be an empty rung. 
Pressing ALT-A a second time exits the insert function. 

Each rung is not saved to disk as it is accepted. To update the disk, press the EElcage key 
to exit the program editor and return to the Programming Software main menu, or press 
ALT-U. 

Using the Cursor to Select a Reference Table 
You may go directly to the reference table of a reference (e.g., of a function block 
operand, contact, coil, etc.) under the cursor by pressing UT-F2. Then, press 
Shift -Fl from the reference table to return to the same place in the program. 
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Section 4: Program Annotation 

Annotation is optional explanatory text in a program. This text makes the program 
easier to read and to understand. 

Note 
Files containing program annotation exist only in the folder, not in the 
PLC. 

,ogicmaster 90-30/20/Micra software provides the following types of program 
annotation: 

Table 3-l 1. Program Annotation 

I Reference Description 

Comment 

GFK0466G Chapter 3 Program Editing 

Description 

An optional l- to 7-character identifier, which can be used for each 
program reference. The characters used in a nickname may be a letter 
from A through 2, a numeral from 0 through 9, an underscore, or the 
special characters +, -, %, 8, @, C, >, =, and &. The first character of 
the nickname must be a letter. 

A nickname is case-insensitive, unless a global nickname has been 
reassigned in a subroutine. When a global nickname (e.g., SWITCHl) 
has been reassigned in a subroutine, the local use of that nickname 
will remain in upper-case letters; however, the global use of that 
nickname will be disolaved in lower-case letters (e.g., switchI). 
An optional text description of up to 32 characters which is a’ssociated 
with a machine reference or with imulicit identifiers (e.e..oroeram 
name, subroutine block, or JUMP/LABELMCR/ENDM&?). K 
reference description can be used with or without a nickname. 
Longer blocks of text (rung explanations). A comment consists of 
up to 2048 characters of text. On the screen, the text of a comment 
can be read by pressing Zoom (FlO) with the cursor located at the 
comment rung. The comment can also be printed as part of the 
ladder logic. 
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Entering Nicknames and Reference Descriptions 
Nicknames and reference descriptions can be entered in two different ways. The first 
way is to create a nickname while programming. This is done by entering the nickname 
and/or reference description on the command line as the reference is used. 

lrtmcrri IWITH IRELMN 1~110~ ID~WIU IMBLES ICONURI ICONTRL IOPH SP 
2~3~4~5~6~7rm;rrEl~~v~a~ 

> 
_ *._. I .  I  

UARIFIBLE DECLARATIONS I 

BLOCK DECLARATIONS 1 

START OF PROGRAM LOGIC 1 

The order of entry is not important. For example: 

Reference Description 
Space (required) 

Space (required) 

Machine reference 

Separate the reference, nickname, and reference description by a space. Use quotation 
marks before and after the reference description. A double colon (::) may also be 
inserted between the nickname and the reference description. If a double colon is used, 
quotation marks are not required around the reference description. 
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When you press the Enter key, if there are no conflicts, the nickname is displayed above 
the program element. It is also temporarily included in the variable declaration stable for 
that program. While inserting or editing a rung, you can press J&T-V to view the 
variable declaration table. Temporary entries are marked with an asterisk. When the 
rung is accepted, the nickname is permanently added to the table. If the rung is aborted 
before it is accepted, this information is removed from the table. 

If a conflict or error occurs when you press the Enter key, the contents of the command 
line are not applied to the instruction and a message is displayed. Press CTRL-Home to 
recall the last entry made on the command line. Then, press the CTRL key and the Left 
or Right cursor key to move within the command line to correct the entry. 

Depending on which display mode is active, if you enter a nickname for a reference, it is 
displayed in the program instead of the reference. For example, if you entered the 
reference %I0104 for a normally closed contact in the logic, the display would look like 
this: 

%I0104 
-I t I- 

If you entered a nickname and (optionally) a reference description for the reference on 
the command line: 

%I0104 XWATMOV \\'x' APM waiting move" 

The display would look like this instead: 

Note 
Use ALIT-N to toggle between reference address display, nickname 
display, reference description display, and compressed rung display. 
Refer to chapter 6, “Programmer Setup,” for more information on 
specifying which modes will be displayed when ALT-N is pressed. 

The second and simplest way to enter nicknames and reference descriptions, however, is 
to use the variable declaration table, described in the next section. As each entry is made 
in the variable declaration table, the reference description for the current entry will 
appear in a window in the upper right portion of the table. This window consists of 4 
lines, each 7 characters in length, and will show the way the description will look above 
a reference when printed or displayed in expanded mode. 
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Section 5: Variable Declaration Table 

Program annotation can be entered in a program using the variable declaration table, as 
described in this section. 

You may enter nicknames in the program or any subroutine. Nicknames in the 
program’s -MAIN (global) variable declaration table are known to all subroutine blocks. 
Nicknames in a subroutine block’s (Iocal) declaration table are known only to that 
subroutine. 

Each subroutine block may have its own local use of nicknames. The same reference 
may have different local nicknames in different subroutine blocks, as shown in these 
examples: 

BLOCK A %Rl Light-l 
BLOCK B %Rl Light-2 

Two subroutine blocks may have the same nickname for different references, as shown 
in these examples: 

BLOCK A %Ll RESET 
BLOCK B %L2 RESET 

;""L 

When using a reference address in a program block, Logicmaster 90-30/20/Micra 
software retrieves the nickname from the local table. If it does not have a local 
nickname, the software retrieves the nickname from the program’s -MAIN table. If the 
nickname is not in the program’s -MAIN table, the software then looks at the reserved 
nicknames (e.g., FST-SCN, %SOOOl). 

Note 
5000 declarations (variables and identifiers) are allowed in the 
program’s -MAIN variable declaration table, and 256 declarations 
(variables and identifiers) are allowed in each subroutine block’s 
variable declaration table. Each table is always arranged in sorted 
reference address order. 

As more nicknames are used, performance in the program editor may 
be affected. To enhance performance, 736K of Expanded Memory 
(LIMEMS Version 3.02 or later) or SMARTDRV may be used. 
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,---_ 
Displaying the Variable Declaration Table 

To display the variable declaration table: 

1. Move the cursor to highlight the [ VARIABLE DECLARATIONS 1 marker. 

> 

I START OF LD PROGRAN LESSON 1 (* *I 

BLOCK DECLARATIONS 1 

START OF PROGRAIl LOGIC 1 

2. Press Zoom (FlO). 

r 
I~BLEs ISTF~TUS 1 

Z~~4~~~b-7-8=9-O- 
(SEWP (FOLDER (UTILIY (PRINT- 

> 

REFERENCE NICKNANE 

gmoo1 NAflE 

REFERENCE DESCRIPTION 

Reference Description 
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3. The identifier table can be displayed from this screen by pressing Switch (FlO). 
This table lists the program name, JUMPS, LABELS, MCRs, ENDMCRs, and _ 
subroutine blocks declared in this folder. You cannot insert new entries on this 
display screen; however, you can edit entries already displayed. For example, you 
could assign an identifier description to the program name. 

4. Variable declarations may be viewed in a window on the screen, without leaving the 
insert or edit function, by pressing ALT-V (UT-V once for local variables, ALT-V twice 
for global variables). The variable declarations displayed in this window, however, 
cannot be edited. Entries temporarily listed (those created or modified during the 
current editing session) in the variable declarations table can be easily identified by 
an asterisk (*). Use the Up/Down cursor keys or Page Up/Down keys to scroll 
through the entries in this window; then, press the Escape key to exit the window. 
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Entering Variable Declarations 

.-. 

To enter new nicknames and reference descriptions as you go: 

1. Press Insert (~1). A field will appear in the reference column. 

2. Enter the reference in this field (e.g., ‘%I?2 or 2R), and then press the Enter or Tab 
key to move to the Nickname field. 

3. Enter a nickname (e.g., IN-REG), and then press the Enter or Tab key to move to 
the Reference Description field. 

4. Enter a l- to 32-character description of this reference. The Logicmaster software 
breaks reference descriptions on boundaries after every seventh character for 
display in a 4-line x 7-character window. Only 28 characters of the 32-character 
reference description are displayed in the window. You may want to add extra 
space in the reference description in order to have the words correctly separated in 
the window. 

To accept this entry, press the Enter key, or the Plus (+) key on the numeric 
keypad. The variable declaration table is automatically sorted each time you press 
the Enter key to accept a new entry. The cursor then moves to the Reference field 
on the next line. 

7 
1-~-4-!,-~-b-d-~-4-,Q- 

> 
UfiRIABLE DECLhRATION TABLE 

REFERENCE N ICXNWlE REFERENCE DESCRIPTION 

XI0001 NAIIE Reference Description 

IN-REG Information about Rl 

5. To enter a nickname for the next reference, simply press the Enter or Tab key and 
the next reference in sequence (in this example, %ROOOZ) will be inserted into the 
Reference field. The cursor will move to the Nickname field. To enter a nickname 
for a different reference, simply type in this reference and press the Enter key. 

6. You can continue this process until all references have been defined. _-- 

7. To exit INSERT mode, press the Escape key. To exit the variable declaration table 
and return to the logic entry screen, press Escape again. 
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,- 
Copying a Variable Declaration 

You can copy text from the NICKNAME and REFERENCE DESCRIPTION of another 
variable. This editing feature is particularly useful when you are creating a program that 
has several similar variables using similar nicknames and reference descriptions as in the 
example shown on this page. 

To use this feature, follow these steps: 

l Enter the line you wish to copy in the standard way. 

0 After you press Enter at the end of the reference description, press the Escape key 
to accept that variable and change the selections available through the function keys. 

l Press the UP Arrow key (i.e., the upward cursor mover key) once to move the cursor 
back to the line you just entered. 

l Press the copy function key (F5 as can be seen in the sample shown below). 

UFtRIABLE DECLfIRAIION TABLE 

REFERENCE NICKNANE REFERENCE DESCRIPTION 

% I0001 ESTOP IllNEDIfiTE POWER-DOWN 
zIOOO2 START1 STTrRTUP FOR STfiTIONl 
110003 START2 STARTUP FOR STFITIONZ 

The line you copied moves down one, and a copy of it appears where your cursor is 
located (awaiting your modifications). First enter a new reference number, then edit the 
nickname and description. 

The sample shown on the next page shows the screen that appears immediately after 
pressing the copy key (F5) from the screen shown above. 
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REFERENCE NICKNllHE 

z10001 ESIOP 
x10002 STfmIl 

STfiRTZ 
STfiRT2 

CLIIRAIION TFlBLE 

REFERENCE DESCRIPTION 
- 

ItlllEDIhIE POWER-DOWN 
STARTUP FOR STfiTIONl 
STARTUP FOR STnTIONZ 
STARTUP FOR SThTIONZ 

Notice that the cursor is resting in the REFERENCE (i.e., reference number) field so that 
you can assign a unique reference number to it. You will also need to assign a unique 
NICKNAME and REFERENCE DESCRIPTION. Remember, you can use Ctrl-Right 
Arrow, i.e., hold the Control key down and press the Right Arrow (or Right cursor key), - 
to move the cursor across the letters or words you want to keep. Then key over or add 
to the text you want to change; e.g., in the example shown above, you would only need 
to key over the last digit on both the nickname and the description. 

Note 
Make sure you enter a unique reference number. If you just press the 
Right Arrow key to advance to the NICKNAME field, the reference 
number from the line you copied will drop in by default which will force 
you to change it to an unused number when you press Enter at the 
end of that line. 
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Editing Variable Declarations 
To change the content of a variable declaration: 

1. Place the cursor at the declaration to be changed, and press Edit (F2). 

2. Use the Enter key, cursor keys, or Tab key to move from field to field. Type over 
the entry as needed. 

3. After changing the entry, press the Enter key or the plus (+) key on the numeric 
keypad to accept the changes and move to the next table entry to continue eiditing. 
Press the Escape key to accept the changes and terminate the editing session. 

The region functions, described in the rung edit section of this chapter, can also be used 
to select, cut, paste, include, write, and delete variable declarations. For more 
information on these functions, refer to chapter 3, section 9, “Rung Edit.” 

Deleting Variable Declarations 
To remove one or more entries from the variable declaration table, place the cursor at the 
first declaration to be deleted and press Delete (F3) or ALT-D. Another way to delete 
entries from the table is to use the Select (~1) softkey to select the variable declaration 
you wish to deIete, then press the Delete (~6) edit softkey. Repeat this procedure unti.I 
all the entries you wish to delete have been removed from the table. 

To undo the delete, press ALT-A before leaving the table. Once you leave a table, you 
cannot undo a deletion made within that table. 

Searching for Variable Declarations 
The variable declaration table may be searched for a reference or nickname; it cannot be 
searched for a reference description. To initiate a search in the variable declaration table: 

1. Press Search (F4) to display the search function window. 

2. Enter either the reference or its associated nickname into the Search for field. You 
cannot enter a reference description in this field. Then, press the Enter key. 

Using Goto 
The Goto (F8) function key may be used to move the cursor within the variable 
declaration table. To move to the nth variable declaration, enter n on the command 
line, and press Coto (F8). For example, to move the cursor to the first variable 
declaration, enter 1 on the command line, and press GO~O (~8). 

Cut/Pasting Variable Declarations 
The region functions, described in the rung edit section of this chapter, can also be used 
to select, cut, paste, include, write, and delete variable declarations. For more 
information on these functions, refer to chapter 3, section 9, “Rung Edit.” 

Note 
You may not paste or include variable declarations if a reference address 
in the paste buffer or include file is already in the variable declaration 
table. However, you may edit the variable declaration table before the 
paste or include operation to eliminate any reference address conflicts. 
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Automatically Inserting References 
References which do not have nicknames or reference descriptions can be automatically 
inserted into the variable declaration table as the program is being developed. Then, at a 
later time, you can go to the variable declaration editor and enter just the annotation. 
For information on automatically inserting references, refer to chapter 3, section 10, 
“Editor Options.” 

Viewing the Identifier Table 
The identifier table may be displayed by pressing Switch (FlO) from the variable 
declaration table. 

> 
IDENTIFIER ThBLE 

IDENTIFIER IDENTIFIER TYPE IDENIIFIER DESCRIPTION 

SUBROUTINE NAME THIS IS A SUBROUTINE 
PROGRAH NfVlE 

The identifier table in the -MAIN program contains the program name, subroutine block 
names, JUMPS, LABELS, MCRs, and ENDMCRs. The identifier table in a subroutine 
block contains JUMPS, LABELS, MCRs, and ENDMCRs. 

You cannot insert new entries on this display screen. The program name cannot have its 
identifier edited. A subroutine block can have its identifier edited if it is not called. All 
other identifiers and descriptions can be edited. 

The identifier table may be searched for a reference or nickname; it cannot be searched 
for a reference description. To initiate a search in the identifier table: 

1. Press Search (F4) to display the search function window. 

2. Enter either the reference or its associated nickname into the Searchfor field. You 
cannot enter a reference description in this field. Then, press the Enter key. 
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Importing to and Exporting from the Variable Declarations Table 

Comma Separated Variable (CSV) Format 

For Logicmaster uses an extension of the industry-standard Comma Separated Variable 
(CSV) format called Shared Name File (SNF) format. Importing an SNF into the Variable 
Declarations Table gives you the ability to define nicknames ahead of time in a 
spreadsheet program. Exporting an SNF from the Variable Declarations Table gives you 
the ability to use the exported file with CIMPLICITY@ and third party operator 
interfaces. 

The steps for importing and exporting files that use the SNF format are shown here. For 
information about SNF format, see Appendix I. 

Importing SNF Formatted Files 

When importing Shared Name File (SNF) format files, the SNF files must adhere to the 
standards discussed in Appendix I of this manual. If your file does adhere to those 
standards, then follow these steps to import: 

1. Before you begin the next steps (which are all from within the programming 
software), make sure that your SNF is in the same directory as the program into 
which you are going to import. 

2. Move the cursor to highlight the [ VARIABLE DECLARATIONS I marker as 
shown on page 3-34. 

3. Press ZoOxn(FlO). 

~SEIUP IFOLDER IUIILTY IPI&? 

> 
UFIRIFIBLE DECLARf3TION 

REFERENCE NICXNFINE REFERENCE DESCRIPTION 

I 

4. Press region (F9). Your screen display will change to the one shown on tlhe 
following page. 
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lIABLES ~STAIIJS 1 
2=3m4mk-6=7=8=9-0- 

lsErup [FOLDER jurrLm (PRINT 

> 
UARIftBLE D,ECLARfiTION TABLE 

REFERENCE NICKNFlNE REFERENCE DESCRIPIION 

I 

5. Press import (F7). You will see the message shown in the following sample screen. 

/ 
' ITABLES lSIAIUS I ~SETIJP IFOLDER IIJTILTY IPRINI' 

#j#@ 2m 3m 4m km 6m 7m 8m 9~10~ 

6. Type the file name. The path is optional because in Step 1 you ensured that the SNF 
was in the same directory as the folder. -. 

As long as your SNF follows the guidelines discussed in Appendix I, it will import 
correctly into the Variable Declarations Table. 
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Exporting SNF (CSV) Formatted Files 

SNF is an extension of the industry-standard Comma Separated Variable (CSV) format. 
For more information about CSV and SNF formats, refer to page 3-41. When exporting 
your Variable Declarations Table to SNF format, Logicmaster will put the Variable 
Declarations into Shared Name File (SNF) format. For information about SNF format, 
refer to Appendix I of this manual. 

1. Move the cursor to highlight the [ VARIABLE DECLARATIONS I marker as 
shown on page 3-34. 

2. Press Zoom (FlO). 

ITABLES ~srfms 1 lsETup IFOLDER ~UTILIY I~ri~tilr‘ 
Z- 3m 4m i- b- 7m 8m S-10= 

> 
UARIfiBLE DECLARr3IION TfiBLE 

REFERENCE NICKNAIIE REFERENCE DESCRIPTION 

g10001 E-STOP EHERGENCY STOP BUTTON 
%I0002 GO RESTART BUTTON 
;?HWXIl NZL-OFF NOZZLE IN HOLD POSITION 
ZHOOOZ NZL-ON NOZZLE IN ACTIUE POSITION 
%T0001 NZL-TH NOZZLE TIHER 

I 

@j#gRFqm ;m 
:: 

/ 
3. Press region (F9). The selections at the top of the screen will change to the ones 

shown below. 

TABLES STFITUS SETUP IFOLDER ~UTILTY IPRIMi 
&&~&~!-!#5d~8~ 9-G= 

VARIABLE DECLfiRhTION Tf3BLE 

REFERENCE NICKNbHE REFERENCE DESCRIPTION 

f;;g; E-STOP EflERGENCY STEP BUTTON 

;H&M 
GO RESTftRT BUTTM 
NZL-OFF NOZZLE IN HOLD POSITION 

2NOOOZ NZL-ON NOZZLE IN ACTIUE POSITION 
XT0001 NZL-Ttl NOZZLE TIHER 
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4. Press select (Fl). Then press the Cursor Down key (the Down Arrow key) until 
you have highlighted the portion of the Variable Declaration Table you wish to 
export. 

The selected region will appear in reverse video as represented in the sample shown 
below. 

~IABLES ISTRTUS 1 [SETUP [FOLDER [UIILTY IPRINI 

> 
DECLfiRhTION If3BLE 

REFERENCE NICKNANE REFERENCE DESCRIPTION 

5. Press export (~8); then type the name you wish to call the SNF that Logicmaster 
will create from your Variable Declarations. You do not have to add an extension; 
Logicmaster will automatically add the extension .SNE (The recommended method 
of nomenclature is to use the same name for your SNF as the folder from which it 
came.) If you do not enter a path, the file wilI save in the same directory where your 
program resides. Refer to Appendix I for more information about SNF format. 

ITABLES lsrerus 1 
@@2~~4~&&~7~8~9~0~ 

~SETUP [FOLDER ~UTILTY IPRINT~ 
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p”‘ 
6. After typing in a name, press Enter. The words “Export completed” will appear in 

the upper left portion of your screen just below the menu. 

7. Press the Escape key after seeing the “Export completed” to return to the program. 
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This page is intentionally left blank. 
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Section 6: Rung Comments 

Each COMMENT instruction has a unique text block associated with it. Pasting;/including 
a comment will create a copy of the text block for each COMMENT instruction pasted. 
The text for any COMMENT instruction is edited independently of any other 
COMMENT instruction. This allows you to copy a COMMENT instruction by cutting 
and pasting the text; then, you can edit the pasted text. Refer to chapter 3, section 5, 
“Variable Declaration Table,” for information on cutting and pasting variable 
declarations. 

Release 1 and Release 2 of Logicmaster 90-30/20/Micra software permitted two or more 
comments to be associated with one block of text. If you have such duplicate comments 
and want to separate them, write the entire block contents to a side file and delete all the 
logic. Then, include the side file into the empty block. Now, each of the duplicate 
comment locations will have its own copy of the text. 

Inserting a Rung Comment 
To insert rung comments, move the cursor to the rung you wish to insert a comment 
before. 

1. Press Insert (Fl) and then Control (Shift-F9) to select the control functions. 

2. Press F8 to select the COMMENT function, or use the mnemonic by typing: 
&COMMENT on the command line and pressing the Enter key. The screen should 
appear as shown below: 

> 

I START OF LD PROGRfM LESSON 1 c* *I 

C WIRIABLE DECLfiR\RAIIONS 1 

C BLOCR DECLI~RC\IIONS 1 

1 START OF PROGRM LOGIC I 

GFW466G 

3. Press the Escape key to accept the rung and exit INSERT mode. 
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Adding Text 
,---. 

Text can be entered into the COMMENT instruction by positioning the cursor on the 
COMMENT instruction and pressing zoom (FlO). 

This is a simple full-screen editor, which allows you to input your rung description. Up 
to 2048 characters of text are permitted. 

The available keys in the comment editor include: 

Key Description 

Cursor keys Move the cursor within the rung. 
Page Up key Move the cursor up one page. 

Page Down key Move the cursor down one page. 
Insert key Change the text editing mode (INSERT or REPLACE). 
Delete key Delete the character at the cursor position. 

Backspace key Delete the character to the left of the cursor position. 
Home key Position the cursor on the first character of the first line of the comment text. 
End key Position the cursor at the end of the comment text. 
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User-Defined Footers in Listings 

You can define up to four (4) lines of text to be printed at the bottom of each listing page 
generated by the Logicmaster 90-30 Programmer printing utility. Specify these lines of 
text using comment directives similar to the existing title, subtitle and border directives 
(/T \S, and \B respectively). 

To use create a footer for a program file, follow these steps: 

1. Follow the steps described on the previous pages to create a “COMMENT” 

2. On a separate line at the beginning of the comment text, key in \~l (for Footer 1); 
then key in the text you wish to appear in the footer. (You can enter up to four 
footers in this manner, using Fl, F2, F3, and F4 as the footer line directives for 
footers 1 through 4 respectively. You can enter them in any order, but each must be 
on a separate line and must be at the beginning of the comment text in which they 
are entered. Regardless of the order entered, they will always print with Footer 1 
before Footer 2, Footer 2 before Footer 3, etc.) 

A sample of this is shown below: 

) 
rF1 Issued by: DB Introduced: EC Number: 14012 
*FZ Approved: LN Latest: EC Number: 14013 
rF3 lytxx This is a sample program xxxx 
[EOBI 

3. When you are finished with your footers, press the Escape key to return to your 
program and accept that rung. 

Note 

,- Footer 4 supercedes the standard LM90 listing page footer line. If V4 is 
not specified, the standard Logicmaster nr 90 footer is printed. If the \F4 
directive is specified without text, the LM90 footer line will not be 
printed. 
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The following text shows the footer that resulted from the comment/footer settings 
shown on the previous page: 

fesued by: DE Introauced: EC Number: 14012 
Approved: LM Latest: EC Numtmr: 14013 

xxxx This is a sample program - 
Program: STATIQJG C:\W9O\STATMNG Block: -asAIN 

The following restrictions should be observed: 

0 

l 

Any blank footer lines will be printed in the listing as blanks. 

If text for a specified footer line has been previously defined and that footer line 
directive is specified again, but without text, that footer line will no longer be 
printed. 

Once specified, footer lines will be printed on each page of the listing until they are 
changed with user-defined footer line directives in subsequent comment text. 

For an 80-column listing, you can enter text up to 80 characters in length. For a 
132-column listing, you can enter up to 132 characters. 

Footer line text less than the page width is centered to the page. 

To start user-defined footers on the pages prior to the logic, the comment containing 
the user-defined footers must be the first instruction in the main block of the 
program. 

0 

0 

0 

0 

-. 
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Creating Borders 
To make comments stand out in program printouts, borders can be printed around them. 
The software will automatically create the border using any character you enter, as 
instructed below: 

1. Create the text for the comment. 

2. At the beginning of the comment on a line by itself, enter \B (or \b, as lowercase 
alphanumeric characters are also recognized) and an ASCII character to be used as 
the border. The ASCII character must be the next character after the B. For example, 
entering \B? would create a border of question marks around the outside of the 
text. If the comment text does not contain \B followed by the ASCII character for 
the border, then Logicmaster 90-30/20/Micra software prints asterisks by defnult. 

The border of question marks shown in this example will be used for all subsequent 
rung comments in the program, unless it is changed or the border is deleted. 

3. To print out a comment with no border, enter \B followed by the space character. 

1212193 11:49 GE FANUC LOGICMASTER 90-30 DOCUMENTATION 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

Page 3 

<< RUNG 4 STEP WOO49 >> 

(?????????7?????????????????????7???777?77?7?777?7777?7?7??777?77??77777777?7777~ 
(? The following logic rung enables automatic mode when all enabling 
(? conditions are met. :; 
(777777?777?7777777777???7?77777777777777?777777777777?7??777?77?77777?7?7777777~ 

<<RUNG 5 STEP #0050 >> Cross reference for AUTO 
III 5, 7 

AUTOPB LISUP UNISUP %QOO12 RSTAHPB EMERGST XQOOO6 COOLANT AUTO 
+--I I_____1 I_____ 

'lb 
_____I 1J--+--l / ~_---_~ / I_____1 / /__-I / I------------------( ) 

I 
9 

AUTO I +---l,l-------------------------+ 
5 

<< RUNG 6 STEP COO60 >> Cross ;ef;rence for EMERGST 
II f 

EMSTOP START CLAMPED XI0073 EMJZRGST 
+---I I-+-I I-+- 

( 1 9l 
--+--I 1 ------------------------------------------------- ( ) 

EMERGST SPN MTR I +-y--+--l/l--+ 
8 
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Starting a New Page of Comments 
To print a new page of comments: 

1. Create the text for the comment. 

2. Enter \P or \p, as lowercase alphanumeric characters are also recognized, on a 
line by itself. 

The text following the \P character will then begin on a new page. 

The \P can be used several times within a comment, with text before and after each 
one. 

Printing a Title 
When the printer output is defined as described in chapter 9, a title and subtitle for the 
printout are created. This title and subtitle will appear on every page, unless changed as 
described below: 

1, At the place in the program where the new title and subtitle should begin, enter a 
comment in the logic. This will be printed as the beginning of a new page. 

2. On the first line of the comment, enter the following: 

A. \T or \t with the new title (up to 62 characters) on the same line. 

B. \S or \e with the new subtitle (also up to 62 characters) on the same line. 

The new title and subtitle will appear on each subsequent page. \T or \s alone can 
be specified. \B, \T, or \S must be on separate lines. Those lines must be first in a 
comment, but they can be in any order. 

Creating Longer Comments 
The maximum number of characters that can be included in a comment is 2048. Longer 
text can be included in printouts (but not displayed in program function or mode) using 
an annotation text file, as described below: 

1. Create the comment as described on the previous page. 

A. Enter text to the point where the text from the other file should begin. 

B. Move the cursor to the beginning of a new line and enter \I or \i, the drive 
followed by a colon, the subdirectory or folder, and the file name, as shown in 
this example: 

\I d:\text\commntl 

The drive designation is not necessary if the file is located on the same drive as 
the program folder. 

C. Continue editing the program, or exit to MS-DOS. - 
2. After exiting the programmer, create a text file using any MS-DOS compatible 

software package. Give the file the file name in the comment, and place it on the 
drive specified in the comment. 
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Section 7: Changing the Display Mode 

The view mode setup function, described in chapter 6, “Programmer Setup,” enables 
you to specify which modes are displayed when you press ALT-N. These view modes 
range from showing only rung references to showing reference names and reference 
descriptions in an expanded rung form (display all mode). You can also view the 
maximum amount of program logic on a screen by selecting a compressed rung mode. 

Display all mode shows reference description information in four 7-character segments 
at each occurrence of an identifier or reference address in the program editor. The 
Variable Declaration Editor displays a 4 x 7 character window with the reference 
description for the current entry. 

Note 
The display mode (ALT-N) cannot be changed during RUNG EDIT or 
RUNG INSERT mode. 

Each time UT-N is pressed, the editor display will move to the next display mode. The 
five display modes are listed below. 

Display All 
Mode Description Lines / Rung 

A Reference descriptions off, nicknames on. 3 screen lines per rung 

: 
Reference descriptions off, nicknames off. 3 screen lines per rung line. 
Reference descriptions on, nicknames on. 7 screen lines per rung line. 

D Reference descriptions on, nicknames off. 7 screen lines per rung line. 
E Compressed rung mode. 1 screen line per rung line. 

Mode A is the default mode. Each time ZU,T-N is pressed, the mode changes to the next 
mode (e.g., mode A to B). If ALT-N is pressed while mode E is displayed, the display 
cycles back to mode A. Refer to the information on “View Modes Setup (ALT-N)” in 
chapter 6, “Programmer Setup,” in order to select the modes displayed when ALT-N is 
pressed. 

Note 
The mode identifier letters A, B, C, D, and E are used for reference in 
this document only. 
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Display Mode A: Reference descriptions off, nicknames on. 

3-54 

r UARIABLE DECLfMTIONS 1 

t BLOCK DECLfMIIONS 1 

c SIARI OF PROGRAN LOGIC 

XNQ997 : 
. / 

Display Mode B: Reference descriptions off, nicknames off. -- 

> 

UARIFlBLE DECLARATIONS I 

BLOCK DECLI~RFIIIONS 1 

START OF PROGRAM LOGIC 1 

XIQQ86 
(S)- 

;?110627 
zROll1 - 11 Q -xToOOl (S)- 

zNQv97 
ZRollZ - I2 
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Display Mode C: Reference descriptions on, nicknames on. 

II I START OF PROGRFlN LOGIC 1 

Intake 
Ualue 
Contro 1 
Switch 

Conueyr 
Check 
zT00816 

AND- 
I 

(Sir- 
WORD 

Bulb 
Bl52. 
Circ QQ 
Switch 

Display Mode D: Reference descriptions on, nicknames off. 

I START OF PROGRftn LOGIC 3 

Intake 
Ualue 
Contro 1 
Switch 

(IBiB zIB105 
-I Ii- 

T 

Bulb 
Bl5t 

AND- 
WORD 

Conueyr 
Check 
x10086 

(S)- 

Bulb 
Bl5Z 
Circ 00 
Switch 
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Display Mode E: Compressed rung mode. 

2~3~4~~-i-~8~ Y-O- 
ITABLES ~smrus 1 IsETup IFOLDER ~UIILTY IPRINT 

I SMRT OF LD PROGRfM LESSON 1 
C UARIMLE DECLfWbTIONS 

(* *I 

(S)-- 
(Sl- 
( I- 

I END OF PROGRk LOGIC 1 

Display Mode D without status lines (press ALT-E to remove the status lines): 

2~3~4~~~~~8~3~0~ 
jTE1BLES ~SMJS 1 ISETUP IFOLDER IIJTILTY IPRINT T 

C START OF PROGRAIl LOGIC 1 

Intake 
Ualue 
Control 
SW i tch Check- 

XT0086 

I 
(S)- 
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The following screen shows how the reference description breaks within the 4-line x 
7-character window when the cursor is on %10105. 

GFK-0466G 

> 
Ui?RIABLE DECLfiRfiTION TffBLE 

REFERENCE NICKNAnE REFERENCE DESCRIPTION 

ZIQQQI DWELL-I weld dwell timer 
ZIG033 LMITIT 
ZIG037 FREE 
z10101 1140~00 
ZIOlQZ 1140p1 
@olos 1141-07 
zQ0202 START 
xtKJ627 BlSZ+l 
ztl0997 
x10086 
zFi0111 REG-111 
xR0112 REG-112 

spare input; not wired 

Air Intake Ualue Switch 
Intake Ualuc Control Switch 
machine start coil 
Bulb 81% Circ 0Q Switch 
Sump Pump 1 Density fleeter 
ConueyrCheck 
Registr Input Data 
Pointer to Read Data 
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Section 8: Subroutine Blocks 

Subroutine blocks in Logicmaster 90-30/20/Micra software provide structured 
programming for the Series 90-30 PLC. Subroutine blocks are not available for the Series 
90-20 PLC nor for Micro PLCs. For 90-30 PLCs, up to 64 subroutine block declarations 
are allowed. 

Subroutines are declared through the block declaration editor. To create or modify 
subroutine declarations, place the cursor on the [ BLOCK DECLARATIONS I marker. 
Then, press Zoom (~10) to display the block declarations screen. 

-C START OF BLOCK DECLARATIONS 1 

LANG: (* THIS IS R BLOCK *I 

Subroutine block declarations consist of: 

l A label identifying the block as being used with a subroutine instruction. 

l The number corresponding to the Hand Held Programmer’s subroutine number. 

l A graphic box containing a subroutine name of up to 7 alphanumeric characters. 

l The language the subroutine was programmed in. Initially, this field is blank. It will 
remain empty until you have entered some logic for the subroutine. Once you have 
zoomed into the block to enter logic, the letters LD (ladder diagram 1anguag;e) are 
displayed after LANG: beside the block name. 

l A 32-character descriptive explanation. 

l An indicator that it has errors. This indicator is only displayed if the block is not 
executable. (See screen capture at top of the next page for an example of the error 
message.) 
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The following screen shows an example of two subroutine block declarations, one 
without errors and one with errors. 

-1 START OF BLOCK DECLF\RhTiONS 1 

SUBR 2 m 
El 

LANG: LD (* prepare for shipping * 

SUBR 1 HCIKEJI LfiNG: LD (* make widgets * 
HAS ERRORS 

-c END OF BLOCK DECLARFlTIONS I 

B 
: SHIP-II :: prepare for shipping 

Adding Subroutine Block Declarations 
To add a subroutine block declaration, place the cursor at the desired location, enter the 
block name on the command line, and press Insert (Pl). A 32-character explanation 
can also be inserted at this time. If you press FI with the command line blank, a box 
containing seven question marks ( ???????) will be displayed for the subroutine block. 

When the subroutine block declaration is inserted in the software, the next available 
Hand Held Programmer number (from 1 to 64) is assigned to it. 

Editing Subroutine Block Declarations 
To change a subroutine block declaration, place the cursor at the declaration to be 
changed and press Edit (FZ). Type over the entry as needed. After changing the entry, 
press the Enter key (or Plus (+) key on the numeric keypad) to move to the next table 
entry and continue editing; or press the Escape key to exit editing. 

Use the Tab, Back Tab, Previous, or Next key, or the cursor keys to move the cursor. 
Use the Page vp and Page Down keys to scroll the display up and down. 

When you leave the subroutine block declarations, any changes made are automatically 
stored to the current program folder. You can also update the program folder while 
working on the screen by pressing ACT-U. 
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Deleting Subroutine Block Declarations 

A subroutine block declaration can be deleted if there are no CALL instructions to that 
subroutine block in the program logic. Deleting a subroutine block also deletes :its 
associated logic. To delete a subroutine block and declaration, place the cursor at the 
declaration to be deleted and press Delete (F3). 

Searching for Subroutine Block Declarations 

Using Goto 

In order to search for a subroutine block declaration, you must have the Block 
Declaration screen displayed on your programmer. Then, press Search (F4). Einter the 
name of the subroutine block in the Se;zrch for field, set the Scope to LOCAL, a.nd press 
the Enter key. 

You can search for a subroutine CALL instruction from either the logic or the Block 
Declaration screen by pressing Search (F4). Then, enter the name of the subroutine 
block in the Search for field, or enter &CALL to search for all subroutine CALL 
instructions, and press the Enter key. 

The Ooto (~8) function key may be used to move the cursor. To move to a particular 
subroutine block declaration, enter the number of that declaration on the command line, 
and press Goto (~8). For example, to move the cursor to the first subroutine block 
declaration, enter 1 on the command line, and press Goto (~8). 

You may also go to a subroutine block by simply entering the block name on the 
command line and pressing &to (~8). 

Zooming into Subroutine Block Logic 
To display the subroutine block logic, place the cursor on the block name and press zoom 
(FlO). You can edit the logic on this screen. 
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Locking/Unlocking Subroutines 

3-62 

The block locking feature allows you to lock subroutines. Four types of locks are 
available: 

1 Type of Lock / Description 

View 
Edit 

/ Once locked, you cannot zoom into that subroutine. 
1 Once locked, the information in the subroutine cannot be edited. 

Perm View / The subroutine is permanently locked and cannot be unlocked. 

Perm Edit The subroutine is permanently locked and cannot be unlocked. 

In addition to the locking capability, locked subroutines can also be unlocked, unless they 
are permanently locked. 

A search or search and replace function may be performed on a view-locked subroutine. 
If the target of the search is found in a view-locked subroutine, one of the following 
messages is displayed, instead of logic: 

For view-locked subroutines: 

Found in locked block. (Continue/Quit) 

.-. 
For edit-locked subroutines: 

Cannot write to locked block. (Continue/Quit) 

You may continue or abort the search. If you decide to continue, the locked subroutine is 
skipped and the search continues from the next subroutine. If you decide to quit, the 
search is aborted. For more information on search and search/replace, refer to chapter 3, 
section 11, “Search Function.” 

Folders that contain locked subroutines may be cleared or deleted. If a folder contains 
locked subroutines, these blocks remain locked when the Logicmaster 90-30/2O/Micro 
software copy, backup, and restore folder functions are used. For more information on 
program folders, refer to chapter 7, “Program Folders.” 
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Locking a Subroutine 
To lock a subroutine: 

1. Move the cursor to the [ BLOCK DECLARATIONS I marker and press Zoom (FlO). 

4 SIfW OF BLOCK DECLARATIONS I 

(* THIS IS A BLOCK *.) 

-1 END OF BLOCK DECLARATIONS I 

2. In the block declaration editor, move the cursor to the desired subroutine and press 
Lock (F5) to display the Lock/Unlock Block screen. The subroutine name is included 
as part of the title on this screen. 

1 

Lock/Unlock Block : BLOCK1 

Lock State 
Password 

<< Press Enter key to begin lock function >> 
<< Press Esc key to leave the lack screen >> 

: BLOCK1 :: MIS IS A BLOCK 
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1 

Field 

Lock State 

Password 

T 

Description 

Specify the operation to be performed on the current subroutine. Use the Tab key 
to view the values for this field: 

. UNLOCK: The current subroutine is unlocked. 
l VIEWLOCK: A view lock is set on the subroutine, and you cannot zoom 

into the subroutine. If you try to zoom into the subroutine, 
the error message “Zoom denied because the block is 
locked” is displayed. 

l EDITLOCK: An edit lock is set on the subroutine, and the subroutine 
cannot be changed. If you try to edit the subroutine, the 
error message “Edit denied because the block is locked” is 
displayed. 

l PERMVIEWLOCK or PERMEDITLOCK: The subroutine is permanently 
locked and cannot be unlocked once it is locked. 

When the desired value is displayed in the Lock State field, press the Enter key. 
If you try to enter an incorrect value or leave the field empty, a message is 
displayed in the message area of the screen and the field remains active. 
If you try to lock a subroutine that is already locked, the message “Block already 
locked” is displayed in the message area and the screen remains displayed. 
Specify a password of up to four characters to lock a subroutine. Valid characters 
include A through F and 0 through 9. If a lowercase letter is entered, it is 
converted to an uppercase letter. Once a password is set, the same password must 
be entered before the subroutine can be unlocked. The characters of the password 
are displayed as they are typed into the Password field. 
For PERMVIEWLOCK and PERMEDITLOCK, the Password field is ignored. 
Passwords are not required and cannot be used with permanently locked blocks. 

-_ 

+- 

3. If no lock is set on the current subroutine, the Lock State field is set to UNLOCK 
when the screen is displayed. If a lock is set on the current subroutine, then the 
Lock State field is set to the type of lock imposed on the block. Initially, the 
Password field is empty. 

4. To set the lock, enter the value in the Lock State field. Move the cursor to the 
Password field, and enter a password. Then, press the Enter key. The software 
will prompt you to confirm the locking process with the message “Is logic block to be 
locked? (Y/N)“. 

5. If you enter Y (Yes) after the confirmation prompt, the locking process begins. 
Entering N (No) aborts the process. Once the subroutine is successfully locked, the 
message “Block locked” is displayed in the message area of the screen, the type of 
lock and password are written to the subroutine lock header, and the Password 
field is cleared. 

6. To quit the LocWUnlock Block screen, press the Escape key. To restore the value of 
the fields to their original values, press ALT-A. 

-- 
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Unlocking a Subroutine 

A previously view-locked or edit-locked subroutine may be unlocked in the block 
declaration editor, unless it is permanently view locked or permanently edit locked. 

1. Move the cursor to the desired subroutine block and press Lock (F5) to display the 
LoWUnlock Block screen. 

-3=4##&-!-7-8- 9mOm 
lTABLEs ~srfIrus 1 ~SENP ~-OLDER lurr~rv IPRINT 

LockAnlock Block : BLOCK1 

<< Press Enter key to begin lock function >> 
<< Press Esc key to leave the lock screen >> 

Block Edit Locked 

The current subroutine name is included as part of the title on this screen. If the 
current subroutine is locked, the Lock Sfufe field indicates the type of lock. If the 
subroutine is not locked, the field is set to UNLOCK. The Pusswor~ field is :initially 
empty. 

2. To unlock the subroutine, set the value of the Lock State field to UNLOCK. 

3. Move the cursor to the Password field, and enter the correct password. As each 
character of the password is typed, an asterisk is displayed in the field. 

4. Then, press the Enter key. The password you entered is compared with the 
password last set. If the two passwords are identical, the subroutine is unlocked and 
the message “Block unlocked” is displayed in the message area of the screen. Once 
the subroutine is unlocked, the Lock State field is set to VNLOCX and the Password 
field contains the password of the block just unlocked. In addition, the password is 
cleared in the subroutine header. 

5. If the passwords do not match, the subroutine is not unlocked, the error message 
“Incorrect password given for unlock” is displayed in the message area of thLe screen, 
the Password field is cleared, and the Lock/Unlock Block screen remains displayed. 

6. To quit the Lock/Unlock Block screen, press the Escape key. To restore the value of 
the fields to their original values, press ALT-A. 
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Permanently Locking a Subroutine 
In addition to VIEWLOCK and EDITLOCK, there are two types of permanent locks. If a 
PERMVIEWLOCK lock is set, all zooms into a subroutine are denied. If a PERMEDITLOCK 
lock is set, all attempts to edit the block are denied. Therefore, passwords are not 
required and cannot be used with permanently locked subroutines. 

1 Warning 1 

Permanent locks differ from the regular VIEWLOCK and EDITLOCK in 
that once set, they cannot be removed. 

Once a PEFMEDITLOCK is set, it can only be changed to a PERMVIEWLOCK; you cannot 
unlock the block first and then set a PERMVIEWLOCK. A PEFMVIEWLOCK cannot be 
changed to any other type of lock. 

When you press the Enter key to initiate the locking, the software will prompt you to 
confirm any permanent lock, 

Displaying the Lock Status of the Subroutine 
The display zoom level function (ALT-X) can be used to display the lock status of the 
subroutine in the block declaration editor. Move the cursor to the desired block, and 
press ACT-X. The following example screen shows a block that is locked for view. 

2~3~4~~I!-7~8~3~&~ 
lTFlBLES ISTATUS 1 pEruP IFOLDER ~UIILIY IPRINT y  

CZOOH LEVEL 11 [Block Edit Locked1 

-K START OF BLOCX DECLARAllONS 1 

LANG : (* THIS IS fi BLOCK *I 

4 END OF BLOCR DECLARATIONS 1 

: BLOCK1 :: THIS IS A BLOCK 
/ 
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Periodic Subroutines 
Model 341 CPUs, Version 4.20 or later, and Model 340 CPUs support the use of a periodic 
subroutine. A periodic subroutine is a single subroutine with a unique name in ,the form 
lTiiii, which will execute periodically during RUN mode. If a subroutine with this 
name is present in the PLC when it transitions from STOP to RUN mode, this 
subroutine will be executed at periodic intervals while the PLC is in RUN mode. If a 
RUN MODE STORE is performed, all periodic subroutines will be stopped while the PLC 
is in PAUSE mode. (For more information on RUN MODE STORE and PAUSE mode, 
refer to chapter 8, “Program Utilities.“) 

Note 
Only Model 340 and higher Series 90 n, -30 PLCs support use of a 
periodic subroutine. 

You can specify a periodic subroutine by giving the block a name in the form: lT0001, 
where the four digits after the T indicate the number of time intervals between 
executions of the block. If the leading zeros of the interval are not specified, the 
Logicmaster 90-30/2O/Micro software wiIl fill them in so that the total number of 
characters is six. If the time interval specified is too small for execution of the subroutine 
and the rest of the normal PLC sweep, the PLC watchdog timer may be activated. The 
time per interval is ,001 seconds. The maximum time allowed between executions is 10 
milliseconds. 

When you enter a subroutine name with the correct format for a periodic subroutine, 
the timebase, interval value, and “INTR” will be displayed beside the subroutine’s name 
and number, instead of “SUBR.” 

The PLC will look for periodic subroutines when a declaration block is stored, when the 
program is cleared, and when a subroutine is deleted. 

Executing a Periodic Subroutine 
Each execution of the periodic subroutine will occur interval seconds after the previous 
start, as shown below: 

start end start end 
< 

interval 
> 

Note 
The latency for the periodic subroutine (i.e., the maximum interval 
between the time the periodic subroutine should have executed and the 
time it actually executes) can be around .35 milliseconds if there is no 
KM, CMM, or ADC module in the main rack. If there is a KM, CMM 
or ADC module in the main rack - even if it is not configured or 
used - the latency can be almost 2.25 milliseconds. For that reason, use 
of the periodic subroutine with KM-based products is not 
recommended. 

GFK4466G Chapter 3 Program Editing 3-67 



0 3 

Restrictions on Use of the Periodic Subroutine 

l Periodic subroutines cannot be called by the main program or by another 
subroutine. 

l If you attempt to load a program with a periodic subroutine into a version of 
Logicmaster 90-30 software prior to Release 4.01, you will not be able to display or 
edit the program. Likewise, you cannot store a periodic subroutine to a PLC prior to 
Version 4.20. 

l If a DO10 function block whose I/O reference range includes an intelligent module 
cannot be executed within a periodic subroutine, communication with the module 
may be lost. 

l Time (TMR, ONDTR, and OFDTR) function blocks will not execute properly within 
a periodic subroutine. A DO10 function block within a periodic subroutine whose 
reference range includes references assigned to a Smart I/O Module (HSC, APM, 
Genius, etc.) will cause the CPU to lose communication with the module. The 
FST-SCN and LST-SCN contacts (%Sl and ‘552) will have an indeterminate value 
during execution of the periodic subroutine. A periodic subroutine cannot call or be 
called by other subroutines. 
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Section 9: Rung Edit 

After a logic program has been entered, there is always a need to make modifications, 
either to correct logic errors or to add new capabilities. Logicmaster 90-30/20/Micra 
software has an array of features to make this process easy. The same function keys 
used to initially enter a rung are available to insert new rungs. In addition, there are 
function keys to edit or modify existing rungs. 

Function 
Key Function Description 

Fl Insert Add one or more rungs to the program. Selecting the insert 
opens a new space above the rung where the cursor is positioned and 
displays the Edit Rung keys, which are used to select program elements. 
This allows you to create a new rung. 

F2 

F3 

F4 
F7 
F8 

Edit Edit the rung at the cursor location. The edit function activates the 
current rung, enabling you to modify that rung. When F2 is Ipressed, 
the Edit Rung keys are displayed at the top of the screen. These keys 
are used to select program elements. 

Modify Initiate word-for-word instruction changes using the rung 
softkeys instead of mnemonics. 

Search Locate a program element. 
Option Access coil checking and other editor options. 
Goto Go to the specified rung. 

F9 1 More 1 Access additional rung edit softkeys. I 
F10 Zoom Go to a more detailed level. To return to the original level, press the 

Escam kev. I 
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Pressing More (F9) displays these additional rung edit softkeys. 

Function 
Key Function Description 

Fl Select Select or deselect a rung or group of rungs. Rungs or declarations may 
also be deselected by pressing Fl again, by pressing ALT-A, or by 
pressing the escape key. After deselecting the rungs or declarations, 
the message “Select mode cancelled” is displayed on the message line 
and the cursor remains on the last rung or declaration that had been 
selected. 

F2 cut 

F3 Paste 

Delete the selected section of rungs or declarations from a program and 
put them in the cut buffer. After a cut operation, the cursor will appear 
on the rung or declaration immediately after the selected region. 
Insert previously cut rungs or declarations from the cut buffer. Cut 
rungs and declarations may be pasted any number of times, until they 
are replaced by new information in the cut buffer, or until the program 
editor is exited. 

F4 

F5 

Include Insert previously written rungs or declarations back into the original 
program, or into any other program. Written rungs and declarations 
may be included any number of times. 

Write Copy the selected section of rungs or declarations from a program into 
a special file. After a write, the cursor remains on the last rung or 
declaration selected. 

F6 
FS 

F9 

Delete 

Goto 

More 

Delete the rung at the cursor location or a range of selected rungs. 
Enter the rung number on the command line, and then press FB to “go 
to” a specific rung in the ladder diagram logic. You can also specify a 
subroutine number and rung number in the subroutine to “go to” a 
specific rung in that subroutine. 
Return to the first level of rung: edit softkevs. 

I  I  ” ,  

F10 1 Zoom 1 Zoom into the item the cursor is on. 

3-70 

Note 
The function keys listed above can also be applied to the variable 
declaration table. Using the file write function, a group of reference 
descriptions can be written to a file to be used by another program. 
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Editing a Rung 
When either the insert, edit, or modify function is activated by pressing Fl, F2, or F3, 

respectively, the following softkey selections are displayed at the top of the screen. 

lTtMCTR IIWTH IRELATN (BIIOP ~DWVNJ IUIBLES ~CUNURI IC~NIRL IOPN SP 1 2~3~4~5~ b~?~S~IS~O~ 

These function keys provide access to the instructions required to edit ladder diagram 
rungs. 

Note 
Only one rung is active at a time in either the insert or edit function. 
Each rung must be completed and accepted by the software before the 
next rung can be edited. 

Entering Insert or Edit Mode 
Enter either INSERT or EDIT mode by: 

1. Pressing Fl to enter INSERT mode. In this mode, the new rung is inserted before 
the rung on which the cursor is positioned. Therefore, make sure the cursor is on 
the rung following the location for the new rung before you press Fl. 

2. Pressing F2 to enter EDIT mode. Then, move the cursor to the rung element you 
want to change. 

Entering Instructions 
Select instructions by: 

1. After entering Inserf or Edif mode (as discussed above), typing the mnemonic for the 
instruction, preceded by an ampersand character (&). (Refer to appendix 11, 
Instruction Mnemonics, for a listing of the mnemonics for Logicmaster 90-30/2O/Micro 
programming software.) Then, press the Enter key. 

2. After entering Insert or Edit mode (as discussed above), pressing the Shift key and a 
function key to display a specific group of instructions. Then, select a specific 
instruction within that group by pressing its function key. 
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__.A._ 
In this example, the ADD function is selected by typing the mnemonic: &ADD on 
the command line. 

lrNRcrR INATH IREL~IN IBIIoP IDF~TANU IIFIBLES ICONURI ICONTRL IOPN SP- 
zm 3m 4m m 655 755 8ml S-10= 

[ START OF PROGRfM LM;IC 1 

(* CONllENT *) 

After pressing the Enter key, the screen adjusts to display the complete new 
instruction and the ADD function is inserted. 

~rn~cr~ (NAIH IRELAIN IBITOP (DMW ITF~BLES (CONURT (CON% IOPN SP- 
Zm 3m 4m 5m 6m 7m 8La919~10~ 

NFlNE i-+-n ADD- 
IN1 
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Entering/Modifying Data Types 
Some instructions support different data types. To change ADD-INT to ADD-DINT, 
press -es (FlO) with the math functions still displayed on the screen. Then, press 
DINT (F9) with the cursor on the ADD function block to create the following screen. An 
alternative way to select ADD-DINT is to type -D-DINT on the command line, and 
then press the Enter key. 

* 
[RELClY lI?lRCIR 1 - 
1=2=31 ii!!M 

IRELAIN ~BIIOP (D~WV.J ITABLES ~CCWJRI ICONTRL IOPN 17 
~~mm~~7~omm%mmMmt3 

> 

Moving the Cursor within a Rung 
Use the keys listed in the table below to move within the rung. 

Key Description 1 
Cursor keys 

Tab and Shift-Tab 
Home key 
End key 

Move the cursor within the rung. 
Move among the inputs and outputs of a function. 
Position the cursor on column 1 in row 1. 
Position the cursor on the last defined row. 

CTRL-Right Cursor 

For Command Line Enfry 

Change the text editing mode (INSERT or 
Delete the character at the cursor position. 
Delete the character to the left of the cursor position. 
Move the cursor within the command line. 
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Entering a Reference Address 
Enter a reference address on the command line. Then, press the Enter key to apply the 
reference to the operand at the current cursor location. Repeat this step for each 
operand in the instruction. For multiple operand instructions, you may find that 
pressing the Tab key is more efficient because doing so causes Logicmaster to apply the 
reference to the operand at the current cursor location and automatically moves the 
cursor to the next operand location awaiting your input. 

For single operand instructions, the reference address can be entered on the command 
line before pressing the function key (described in the previous step). Then, when the 
function key is pressed, the reference address is automatically applied to the instruction. 

Entering Nicknames 
Nicknames can also be created or modified on the command line. To do this, enter the 
nickname together with its machine reference and any associated reference description. 
(Refer to chapter 3, section 4, “Program Annotation,” for more information on entering 
nicknames and reference descriptions.) 

Using Vertical and Horizontal Links 
Use Vertical Links (F8) and Horizontal Links (F9) to connect the instructions within a 
rung. These links are available from the relay functions, but may also be entered 
without returning to the relay function menu by pressing the Vertical bar (I) key to enter 
a vertical link or the Tilde ( - ) key to enter a horizontal link. 

-. 

/ 4 
~TRRC~R ~PIAIH ~RELAIN ~BITOP (DATANU ITABLES ICONURI (CONTRL IOPN SP 

Zm 3m 4m 53p: 6m 7m 0-1 YmlQm 

> 
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Using Continuation Coils and Contacts 
Use the Continuation Coil (~1) and the Continuation Contact (F2) to continue 
relay ladder rung logic beyond the limit of ten columns. These keys are available from 
the relay functions by pressing More (FlO); they may also be entered using their 
mnemonics (KOILCTD and KONCTD). There can be only one continuation coil 
and/or one continuation contact per rung. 

The Continuation Coil (Fl) is used to carry the current rung’s status to the rung which 
has a continuation contact. The continuation coil can only be placed in column Xl of the 
rung. It does not require the use of a continuation contact in following rungs for editing. 

The Continuation Contact (F2) is used to continue the status of the continuation coil 
rung’s logic on the continuation contact’s rung. > 

114Q-00 1141-07 XTQQR6 
(Sl- 

WORD 
Bl52--00 

REG-lll- I1 Q -zTOOOl (Sl- 

xrl0997 
REG-11% 12 ( :I- 

DWELL-T 210041 x10063 xQB023 290063 HI0234 FST-SCN 210231 ~10003 
HHHHHHHH-+> 

The state of the last executed continuation coil is the flow state that will be used on 
the next executed continuation contact. The continuation contact does not require 
the use of a continuation coil in previous rungs for editing. However, if the flow of 
logic does not execute a continuation coil before it executes a continuation contact, 
the state of that contact will be no flow. 
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Deleting an Element 
To delete an operand or instruction from a rung while in INSERT or EDIT mode, press 
ALT-D or open Space (Shift-FlO) and then press Delete Instruction (FlO). 
Enter another instruction in the space left by the deleted instruction, or enter a 
horizontal link. An instruction may also be deleted by replacing it with another 
instruction. 

To remove the horizontal links and coil that follow the ADD-DINT instruction, place the 
cursor on each logic segment and press ALT-D. The Tilde (I) key or Horizontal Link 
(F9) softkey can also be used to clear the link. 

‘in * 
aa 

~~HRCIR IHMH IRELCITN ~BIIOP ~Dm~u ITABLES lcomr~r ~CONTRL IOPN spy 
1 Zm 3m 4m Sm 6m 7m B-1 9miQm 

> 

Using Open Space Functions 
To add open space to a rung in INSERT or EDIT mode, select Open Space 
(Shift -FlO). Then, select the specific function key described below: 

Function 
Key Function Description Page 

Fl Move Right Move the element at the cursor position, and all the 3-85 
elements to the right of the cursor position, one position to 
the right in all lines. Shunts are automatically inserted into 
the new column in the rung. 

F3 Move Down Create room for an additional line of logic above the line the 3-86 
cursor is on. 

F5 Delete Delete an entire column of instructions (including verticals) 3-87 
Column and operands within a rung. All elements to the right of the 

deleted column will automatically move left. 

F7 Delete Row Delete an entire row of instructions (including verticals) and 3-88 
operands within a rung. 

F9 Delete Remove nicknames from the variable declaration table. N/A 
Nickname Enter the nickname to be deleted on the command line 

before pressing F9. 

F10 Delete Delete an operand or instruction from a rung. (You may 3-89 
Instruction also press UT-D to delete an operand or instruction.) 
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Completing (Accepting) Rung Entry 
After changing the rung, press the Enter key with the command line empty (or Plus 
(+) key on the numeric keypad) to accept the edited rung and move the cursor to the 
next rung for editing. In EDIT mode, you must press the Edit (F2) key after the rung is 
accepted in order to edit the next rung. In INSERT mode, it is not necessary to press 
Edit (~2). You will still be in INSERT mode after the rung is accepted and can enter 
the next rung. You will remain in INSERT mode until you press the Escape k.ey. 

Press ALT-A to quit the rung without saving any changes in the program. 

Entering an Instruction Length 
To change the length of the instruction (in this example to S), do the following: 

l Position the cursor on the function. 

l Type 8 (i.e., the length appropriate for your situation-8 in this example) on the 
command line. 

0 Press the Enter key 

> 

I INTERRUPTS 1 

I I [ SIfiRT OF PROGMN LOGIC I 
I 

END OF PROGRAN LOGIC 
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Viewing Variable Declarations 
To view the current set of variable declarations from anywhere in the Program Editor, 
press ALT-V to invoke the variable declaration window. The window allows cursor and 
page key scrolling. Pressing ALT-V again will show the next table if it exists (local or 
global). 

In RUNG INSERT or EDIT mode, an asterisk (*) is displayed next to the variable 
declarations that were created or modified during the current editing session. These 
new or modified declarations will remain declared if the rung is accepted. 

lTNRCIR IflMH IRELflIN IBITOP ~DfW3NU lTi?BLES ICIJNURI lCONIRL IOPN SP. 
2~3~4~5~6~7~8~19505 

> 
1140 

-I 

FST 
-I 

DFIYS - I1 Q- HOLDti 

. I- 
ZR0020 : EXTRA : : overtime 

/ 

Deleting a Rung 
To remove a single rung of logic, place the cursor at the rung, press More (F9), and then 
press Delete (F6); or simply press UT-D (while not in INSERT or EDIT mode). 
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Selecting Rungs 

The cutting and file writing of rungs requires that a section of rungs first be selected. To 
select the rungs: 

1. Press More (F9) to display the cut/paste function keys. 

2. Move the cursor to the rung at the beginning or end of the section to be selected. 
Then, press select (Fl). The message “Select mode initiated . ..” displayed on the 
message line indicates that the select function has been activated. Once this 
function is active, the only functions available are cursor, page, cut, write, help, and 
goto. 

3. The current rung is automatically selected. By pressing the Up/Down cursor keys, 
Rev, Next, Page Up/Down, Home, or End keys, you can add subsequent or previous 
rungs into the selected region. Selected rungs are shown in reverse video on the 
display. 

GFK-0466G 

4. The Select (Fl) softkey acts as a toggle between the select and deselect functions. To 
deselect the selected rungs, press the Select (Fl) key or l&T-A. 

A. Press Cut (F2) to cut the selected rungs. 

B. Press Write (FS) to write the selected rungs to a file. 

C. Press Delete (~6) or ALT-D to delete the selected rungs. 

5. To deselect the selected rungs, press select (~1). The Fl key acts as a toggle 
between the select and deselect functions. 

The select function can also be used to select variable declarations and 
interrupt declarations. 
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Cutting Selected Rungs 
The cut function enables you to remove a section of previously selected rungs from the 
current program. Any nicknames, reference descriptions, or comment annotation used 
within the selected rungs are also copied with the cut rungs for later use in a paste 
operation. However, nicknames and reference descriptions remain in the variable 
declaration table. 

This function can be used to reorder logic within the program; it is also useful for 
deleting a section of rungs. 

To cut a section of rungs from the current program’s logic: 

1. Select one or more rungs, as previously described. 

2. Press cut (F2) to cut the selected rungs from the program. The select function is 
automatically exited as part of the cut operation. The cursor will be on the rung 
after the cut section of rungs. 

> 

START OF PROGRAN LOGIC 1 

END OF PROGRAH LOGIC 1 

zIQo07 : :: 
. / 

If the cut buffer becomes full, repeat the operation, selecting a smaller amount of 
logic. 

3. All rungs below the selected section will scroll up to fill the gap of the just-cut 
section. 

Note 
Cut rungs are saved only as long as you remain in the program editor. 
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Pasting Previously Cut Rungs 

The paste function enables you to insert a copy of a section of previously cut rungs 
before the current rung. Any unique reference address nickname assignments and any 
identifier name will be added to the current program’s variable declaration table. 

Once the cut operation is complete and the logic has been placed in the buffer, press 
Paste (F3) to initiate the paste function, The position of the cursor remains the same. 
All entries below the inserted section will scroll down to make room for the just-pasted 
rungs. 
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(* COIlBENT *I 

Conflicts may occur between declarations in the sect+! of rungs to be pasted (buffer) 
and declarations in the existing (target) program. A nic’kname in the buffer that is 
identical to one in the target program is simply passed over and ignored during the 
paste operation. 

When a declaration in the buffer has the same reference address but a different 
nickname than a declaration in the target program, the declaration from the buffer is not 
added to the existing program’s declaration table. 

A name conflict occurs when a declaration in the buffer has the same name as a 
declaration in the target program, but a different meaning. For a nickname, the different 
meaning would be a different reference address. 

Name conflicts are resolved by automatically generating a unique system name for the 
conflicting declaration in the buffer, and then adding it to the target program. The 
presence of system names (any name beginning with the $ character, e.g., $LAOOOOl) 
in the pasted logic indicates that name collisions have occurred during the paste 
operation. 

Implicit declarations, such as JUMPS, LABELS, and MCR names, are handled in the same 
way. 
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Note 
If coil checking is set to SINGLE, rung(s) may not be pasted should a 
coil-use conflict occur, %T references should be used on coils to allow 
rungs to be pasted, or use the WARN MULTIPLE coil check option. 
(Refer to the information on coil checking later in this section.) %T 
references may later be replaced with %Q or %M references. 

Writing Selected Rungs to a File 
The file write function enables you to store a copy of a section of previously selected 
rungs from the program logic to a disk file called a side file or program segment. This 
function is useful for creating a file of commonly used rungs which can be used in 
different programs. 

Only variable declarations used in the rungs that are selected are written to the file. To 
write the entire variable declaration table to a file, you should select the entire table from 
the variable declaration section of the program. 

Note 
The file write function differs from the cut function in that selected 
rungs are not removed from the program. 

1. To use the file write function, you must first select the rungs to be written to the side -- 
file. Press Fl to select the current rung; then, select additional rungs required. 

2. Enter the name of the side file on the command line, and press Write (FS). The 
selected section of rungs is written out to the specified file. 

Any valid file name, minus an extension, can be used for the side file. If the file 
specification includes a path, the specified directory must already exist. It is not created 
as part of a file write operation. If no path is specified, the current folder is assumed. 
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Including Rungs from a File 
The file include function enables you to insert a copy of a file of previously written rungs 
before the current rung in the program logic, All rungs below the inserted section will 
be scrolled down to make room for the just-included rungs. 

Note 
Side files which contain subroutines cannot be inserted into folders 
using Logicmaster 90-30/20/Micra software releases prior to Release 3. 

Any unique reference address nickname assignments and any identifier names are 
added to the current program’s variable declaration table. If the program name in the 
include file declaration matches a program name in the target folder, the duplicate entry 
is not added. Conflicts are handled as previously described under “Pasting Previously 
Cut Rungs.” 

If the program name from the include file conflicts with a non-program name in the 
target folder, a unique system name is automatically generated for the program 
declaration before it can be added to the target folder. For example, an MCR has the 
name END-OF’ in the include file, but END-OF’ is also the name of the folder (or a 
nickname). A new name is generated for END-OF’ ($MCOOOl). A corresponding initial 
logic block and data block are also created. 

1. To use the file include function, the program logic to be included must have been 
previously stored to a particular disk file. 

2. Press Include (F4) and enter the name of the side file on the command he. Then, 
press the Enter key. The contents of the specified disk file are included before the 
current rung in the program. 

Any valid file name, minus an extension, can be used for the side file. The file 
specification may include a path; however, if no path is specified, the current folder is 
assumed. 
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Open Space Functions 
Open space functions are used, while editing a rung, to open element spaces in the 
rung. To display the open space function keys shown below, press FlO. 

1 F”zyn 1 Function 1 Description Page 

Move the element at the cursor position, and all the elements 3-85 
to the right of the cursor position, one position to the right in 
all lines. Shunts are automaticallv inserted into the new 

F3 

F5 

F7 

d 

column in the rung. 
Move Create room for an additional line of logic above the line the 3-86 
Down cursor is on. 
Delete Delete an entire column of instructions (including verticals) 3-87 

Column and operands within a rung. All elements to the right of the 
deleted column will automatically move left. 

Delete Row Delete an entire row of instructions (including verticals) and 3-88 

F9 
operands within a rung. 

Delete Remove nicknames from the variable declarations table. N/A 
Nickname Enter the nickname to be deleted on the command line 

before pressing F9. 

I F10 Delete 
I 

Delete an operand or instruction from a rung. (You may also 3-89 
Instruction Dress ALT-D to delete an ooerand or instruction.) 
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Move Logic Right 

The Move Right (MOV RT) function moves the element at the cursor position, and all 
the elements to the right of the cursor position, one position to the right in all lines. 
Shunts are automatically inserted into the new column in the rung. 

In the following example, the column next to the power rail is moved right one column 
by positioning the cursor in column 1 and pressing Move Right (Fl). 

Before: 

After: 

-IRELhY ~rnRm l~fiIH ~RELAIN 1~110~ (Dmnu ITABLES lcm+mr - 
lm 2m 3m 4m 5m 6= 7m Em 

ZQQQQ3 
( I-- 

298084 
(/I-- 

END OF PROGRAN LOGIC 

-IRELAY ITIIRCIR ~MTH IRELMN IBIIOP lwrrw~ ITABLES ~CEINURT ICONIRL I - 
I= Zm 3m 4m Sm 6m m Em YmlQ 

ZQQQQ3l 
( I-- 

zQQQQ4 
(/I-- 

zIQQiQ xIQQl1 2IQQ12 
-PHHl 

I END OF PROGRAN LOGIC 1 

I B-B 
: : 
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Move Logic Down 

The Move Down (MOV DN) function is used to create room for an additional line of 
logic above the line the cursor is on. All elements in the region to be moved must be 
located entirely in the same row as the cursor, or in the rows below. 

In the following example, the rung of logic beginning with %I0002 is moved down one 
row by positioning the cursor in row 2 and pressing Move Down (F3). 

Before: 

ciRELfW l?IWTR ItWWi IRELfUN lBIIOP ID~T~W ITABLES ICONURT 1 
lm 2m 3m 4m SW 6m m Bm 

290004 
(/I- 

END OF PROGRrV’l LOGIC 

After: 

-/RELAY 1 TRRCTR 1 WITH IRELF~TN IBITOP ~DATA~IU ITC~BLES ICONURT ICONTRL I T  
lm 2m 3m 4m 5m 6m ‘I- f3m 9mlO 
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Delete Column 
The Delete Column (DEL CN) function is used to delete an entire column of instructions 
(including verticals) and operands within a rung. It can be used to delete a column that 
contains functions as well as contacts or coils, as long as the function template itself is 
totally contained within the column. 

When the column to be deleted is within a rung that contains no coil or jump 
instructions, all columns to the right of the deleted column are moved left one column. 
In the following example, the column which contains %I0007 is deleted by positioning 
the cursor in column 3 and pressing Delete Column (F5). 

Before: 

After: 

I [ MD OF PROGRtVl LOGIC 1 

MD OF PlKWbM LOGIC I 
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Delete Row 
_- 

The Delete Row (DEL RW) function is used to delete an entire row of instructions 
(including verticals) and operands within a rung. It can only be used to delete a row 
whose instructions, together with their operands, are totally contained within the row. 
For example, the DEL RW function can be used to delete a row with a function such as 
MCR, but it cannot delete a row containing an ADD-INT function because the 
ADD-INT function spans several rows. After the deletion, all rows beneath the deleted 
row move up one row. When a row is moved up to the first row position, its verticals 
are automatically deleted. In the following example, the row which contains %I0001 is 
deleted by positioning the cursor on that row and pressing Delete Row (F7). 

Before: 

After: 

IRELfiY ~TnRcr~ IMATH IRELIvN ~BITOP IDWZN~ ITABLES ICONURT 
1m 2m a 4m sm 6m 7m 8m 

‘XQOOO3 
( I- 

zQOOO4 
(/I-- 

END OF PROGRFIN LOGIC 

/IRELW ITNRCIR INATH IRELMN IBITOP ~DfMNU II~IBLES ~CONURI 
lm 2m 3m 4m 5m bm 7m l3m 

I END OF PROGRM LOGIC 1 
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Delete Instruction 
The Delete Instruction (DELINS) function is used to delete an operand or instruction 
from a rung. Another instruction or a horizontal link may then be entered in the space 
left by the deleted instruction. The ALT-D key sequence may also be used to delete 
instructions; however, the cursor will automatically move to the right after the deletion. 

In the following example, the ADD instruction is deleted by positioning the cursor on 
the ADD function block and pressing Delete Instruction (FlO). 

Before: 
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I I 

After: 

IRELAY ITPIRCIR IMIH IRELAIN IBITOP ~DM~WJ IfhBLEs ~CONURT ~~JNIRL I 
lm 2m 3m 4m Sm 6m 7m 8m YmlO 

-c )- 

3-89 



q 3 

Increment/Decrement Reference Address 
The increment/decrement reference address feature is available in either INSERT or 
EDIT mode in the program editor and from the variable declaration editor. It allows 
you to increment or decrement the reference address where the cursor is located by 
either one or the amount specified on the command line. 

Note 
For reference operands which must be byte-aligned, the reference 
address is incrementecUdecremented by one byte. 

For example, a discrete input reference address of a MOVE-INT function block will 
increment or decrement by one byte (e.g., %I0001 to %10009). The same reference 
address on a normally open contact will increment or decrement by one (e.g., %I0001 to 
%IOOOZ). A register reference address on the input of an ADD function block will also 
increment or decrement by one (e.g., OJoR0005 to %R0006). 

If there is a numeric value on the command line, it is used as the number of bits to add to 
or subtract from the reference address. For parameters that are byte-aligned, the 
increment/decrement value is one byte when the value on the command line is between 
0 and 8, two bytes when the value is between 9 and 16, etc. The value will remain 
displayed on the command line after the function is completed so that the reference 
address can be incremented/decremented by the same value again. 

If the reference address reaches the current configuration limit, an error message is 
displayed and the function is not performed. If the cursor is not on a reference address 
and you attempt to increment or decrement the address, an error message is also 
displayed. 
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Incrementing/Decrementing within a Rung 

This example illustrates how to increment reference address %I0001 in a ladder diagram 
rung. 

1. First, position the cursor on the reference address to be changed. In this example, 
that would be %IOOOl. 

I+’ 
( I- 

2. Press CTRL-U five times to display the reference address %10041, as shown in this 
screen. 

~I~IRCTR IIMTH IRELMN IBITOP IDIWMU /TABLES ~CCI~WRI ICONIRL lopn :SP 
zm 3- 4- sW6m 7W 8-1 -IQ= 
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3. To decrement the reference address to %10025, press CTRL-D twice. Or, you could 
enter the decrement amount 16 (2 bytes) on the command line and press CTRL-D. 

The value 16 displayed on the command line does not disappear when the 
decrement is completed. It continues to be displayed on the command line so that 
you may continue decrementing by that same amount. 

Auto-Next Highest Reference 
The auto-next highest reference address function automatically uses the next reference 
offset of the specified type, after the highest currently used in the folder during an 
editing session. If the parameter requires a byte-aligned reference offset, the next 
available aligned offset is automatically provided. 

To use this function, enter the % character and the user reference (e.g., %I, %Q, %R, 
etc.) on the command line. The % character is used to distinguish a reference type from 
a nickname character. Then, press the Enter key. 

For example, if the highest %I reference already used during an editing session is %I0019 
and %I is specified as the address for an input operand to an ADD-INT function block, 
%I0024 (the next available aligned reference) is automatically used. 

The following example illustrates how useful the auto-next highest reference address 
function can be, when used in conjunction with TEACH mode. It allows rungs to be 
entered and reference addresses automatically assigned to the next available reference 
address. (For more information on TEACH mode, refer to chapter 2, section 5, 
“Keyboard Functions”). 

1. Enter INSERT mode by pressing insert (~1) from the program editor. 

2. Press UT-T to enter TEACH mode, and then press UT-N, where n is the 
number to be used for the teach file. For this example, use ALT-0. 

3. On the command line, type XL&l-ON BNOCON and press the Enter key. 

4. Then, type &MOV on the command line and press the Enter key. 

5. Use the Tab key to position the cursor on parameter IN of the MOVE function block. 

6. Type %R on the command line, and press the Tab key. 

7. Then, enter %R on the command line again (or press CTRL-Home to display the 
previous command line contents), and press the Enter key twice. 

8. Press UT-Q to exit TEACH mode. 
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9. Press ALT-0 to play back the teach file. The following screen is displayed. Note that 
the reference address has automatically been changed to the next available alddress. 

GFK0466G Chapter 3 Program Editing 

lrNimR IMATH IRELMN lBlIOP ~BM~+NU I+~BLES lco~w IC~NIRL IOPN SP 1 
zeermC3-4~5~6~~8~~~10~ 

Playback mode completed 
> 

I I 
/.R0001 IN Q zRQQQ9 

l----t 

LEN 
QQQQE 

I RLW-ON 
-I NOWE- 

+-l---t 
IN1 

zR0017 
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Section 10: Editor Options 

The Program Editor Options menu provides access to options in the program editor. 
These options include multiple coil use and automatically inserting references. 

Coil Checking 
The coil check function of the programming software checks for multiple uses of %M or 
%Q references with relay coils or outputs on functions. Beginning with Release :3 of 
Logicmaster 90-30/20/Micra software, you can select the level of coil checking desired 
from a screen similar to the one shown below. 

To access this screen, press Program (~1) from the Programming Software main menu. 
Then, press Options (F7) from the program editor. Instructions for selecting the 
desired level of coil checking begin on page 3-96. 

2~3~4&-b-7-8~9~0- 
ITfMLES lSTfWJS 1 lSEIUP IFOLDER IUTILTY IPRINT - 

PROGRAN EDITOR SEIUP OPTIONS 

, 
Fl . . . Nultiple Coil Use 
FZ . . . Editor Options 1 
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Three levels of coil checking are available: 

Level 

SINGLE 

WARN MULTIPLE* 

MULTIPLE 

I Default selection. 

Name Description 

Coil checking 
enabled 

Single coil use only. When coil use is set to SINGLE, 
Logicmaster 90-30/20/Micra software does not allow 
multiple coil use. When the rung is accepted and 
multiple use is detected, an error message is displayed 
and the cursor is placed on the first conflict found. 
You cannot exit the rung edit until the conflicts are re- 
solved. 
When this setting is accepted, the coil use map is 
rebuilt, A “checking coil use” message is displayed 
while the map is rebuilt. If conflicts are found, only the 
reference address of the conflict is listed. Only one 
screen full of conflicts is displayed. If conflicts are 
found, the Current Coil Use field is not updated; it is 
onlv undated when no conflicts are found. 
When coil use is set to WARN MULTIPLE, Logicmaster 
90-30/20/Micra software allows multiple coil use with 
warning messages. The Current Coil Use field is up- 
dated, and the coil use map is rebuilt. A message is dis- 
played while the map is rebuilt and the conflicts are 
listed. Only one screen of conflicts is displayed. 
When coil use is set to MULTIPLE, Logicmaster 
90-30/20/Micra software allows multiple coil use 
without any restrictions or messages. The Current Coil 
Use field is uudated, and the coil use mab is not 
rebuilt. No conflicts are displayed. ’ 

Coil checking 
disabled with 

warning 

Coil checking 
disabled 

Note 
If the program folder is locked, the level of coil checking cannot be 
changed and the coil map cannot be rebuilt. Refer to the information on 
unlocking program folders described in chapter 7, “Program Folders.” 

The Coil Check screen shows the current level of coil checking, allows you to change the 
level, and checks for and displays coil use conflicts on demand. You can change the level 
selected, regardless of which level was previously selected. 

Coils can function as SET Coils or as RESET Coils with MULTIPLE or WARN MULTIPLE 
coil checking enabled. For details on the possible effects of MULTIPLE and WARN 
MULTIPLE checking on Coils, refer to the information on “SET Coils” and “RESET Coils” 
in section 1, “Relay Functions,” of chapter 3 of the Series 90 W -30/20/Micra Reference 
Manual (GFK-0467). 

Note 
When the program mode is MONITOR or ONLINE and the program in 
your computer is identical to the program in the PLC (i.e., LOGIC EQUAL 
status is displayed), only the current level of coil checking is displayed. 
An error message is displayed if you try to change the coil check level. 
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To change the level and check for conflicts: 

1. Press Program (Fl) from the Programming Software main menu. Then, press 
options (F7) from the program editor to display the Program Editor Options 
menu. 

> 

PROGRAN EDITOR SETUP OPTIONS 

Fl . . Nultiple Coil Use 
FZ . . Ed itor Opt ions 

2. Press Coil Check (Fl) to display the Multiple Coil Use screen. 

> 

NULIIPLE COIL USE 

Current Coil USC: WARN NULTIPLE 
Coil Use: m ( SINGLE, NULIIPLE, WFIRN NULTIPLE 1 

<< Press ENTER to Accept Setting Change >> 

<< Conflicts nay exist - press Fl to check for coil use conflicts. >> 

~10007 : :: 
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3. The screen shows the current level of coil checking. To select another level, 
repeatedly press the Tab key until the desired setting is displayed. Then, press the 
Enter key to accept the change. Or, you can type the desired setting into the Coil 
Use field, and then press the Enter key. 

4. The coil use map is automatically rebuilt when the SINGLE or WARN MULTIPLE 
level is accepted. To rebuild the coil map without changing the current setting, press 
Check (~1). FZ may be used regardless of the current coil use setting. The message 
“Checking Block . . . N is displayed as the map is built, along with the name of the 
block currently being checked. 

The rebuilding of the map takes approximately 15 seconds per block. For example, a 
program consisting of 10 to 15 blocks may take up to two minutes to rebuild the 
map. 

5. Press UT-A to abort the rebuild and restore the old coil use map. A message 
indicating that an abort has occurred is displayed. 

6. When the rebuild is complete, any conflicts found are listed. Both explicit and 
implicit use conflicts are displayed. Only one screen full of conflicts is displayed. 

Check For Coil Use Conflicts Complete 
> 

NULTIPLE COIL USE 

Current Coil Use: WARN NULTIPLE 
Coil Use: m ( SINGLE, NULIIPLE, WFtRN NULTIPLE 1 

Coil conflicts found : 
xNQ585 ZNViXl6 zNQ587 XNQ588 zNQ589 
MQ59Q zNQ59 1 
XcJQQQ3 ZQQQQ4 
zNQQ55 zQQlZ1 
zQQlZ5 ZQQlZ6 

zNQs92 
mm53 
XQQIZZ 
zQQlZ7 

zQQQQ1 
znQQ57 
zQQ123 
zQQlZ8 

XQQQQZ 
alQQ49 
zQQ124 

B 
xIQQQ1 : DWELL-I :: weld dwell timer 

Conflicts are not saved in memory. When you leave this screen, they will not be 
redisplayed if you re-enter this display screen. However, the Check (Fl) softkey 
may be pressed to check for coil conflicts. 

AU-P may be used to print a screen of conflicts. For information on printing a screen 
display, refer to chapter 9, section 2, “Selecting a Screen Print Device.” 
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Automatically Inserting References 

References which do not have nicknames or reference descriptions can be automatically 
inserted into the variable declaration table as the program is being developed. Then, at a 
later time, you can go to the variable declaration editor and enter just the annotation. ~ 

To enable the automatic insertion of references: 

3. From the Programming Software main menu, press program (~1) and then 
Opt ions (F7) to display the Program Editor Options menu. 

PROGRFtN EDITOR SETUP OPTIONS 

Fl . . . Hultiple Coil Use 
FZ . . . Editor Options 1 

2. Press Editor options (F2) to display the Editor Options screen. 

EDITOR OPTIONS 

ftutomatically Insert References into Variable Declaration Table? 3 (Y/N) 

<< Press ENTER Key to Change Setting >> 
<< Press ESC Key to Exit >> 
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3. Enter Y (Yes) and press the Enter key to enable automatic insertion. Explicit 
references entered on the command line during an edit session are automatically 
inserted in the variable declaration table; implicit references (those references not 
entered while programming logic) are not automatically inserted in the table. 

In the following example, the explicit reference %I0001 is inserted automatically in 
the variable declaration table. %I0002 through %I0016 are implicit references and 
are not inserted automatically in the table. 

I 

XMOOOl 
-I I- 

%10001 - 

CONST - 
+0004 

ADD 
INT- 

11 Q 

I2 

%QOOOl 
( I- 

-%QOO17 

In addition, %S and %T references are not added to the table. 

References associated with rungs that are pasted or included are added to the 
variable declaration table only if this operation were enabled when the rungs were 
cut or written. Removing rungs using either the cut/paste function or the file 
include function does not affect the table. Any reference to be removed from the 

-l. variable declaration table must be deleted using the variable declaration table editor. 
References entered during a word-for-word operation are not automatically inserted 
into the variable declaration table. 

4. If the variable declaration table becomes full, a message is continuously displayed for 
each reference entered until some of the references are deleted. Use the variable 
declaration table editor to delete some references in order to make room for more 
insertions. 

5. To disable the automatic insertion feature, enter N (No). When this feature is 
disabled, references entered on the command line are not placed into the variable 
declaration table, unless they have a nickname or reference description associated 
with them. 

Note 
The default selection for automatically inserting references is N (No). 
Every new folder defaults to NO. 
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Y--- : 
Section 11: Search Function 

The search function enables you to locate an identifier name, reference address, 
nickname, instruction, instruction plus reference address, instruction plus nickname, 
instruction plus identifier name, and reference description anywhere in the program. 

1. To begin the search functiorl. :-elect Search (F4) from the program edit functions. 
When F4 is pressed, a sear<‘:-. function window is displayed on the screen. 

[ u 

t 

NME 
-II--- 

Replace With: 
Scope: LOCIIL (LOCAL, GLOBFILl 
Usage: EXPLICIT (EXPLICIT, INPLICIT) 

Prompt: NO (YES, NO) 
Direction: FOJMRD (FORMRD. Bf+CKWARD) 

Start From: CURRENT (CURRENT, TOP, ROTION) 

<< Press Enter key to begin search function >> 
<< Press Esc key to exit search screen >> 

IN-REG 
I I 

2. To continue searching for the same target, press A&T-~4. 

Pressing only the Search key accesses the search function again. Since all fields are 
already set as desired, simply press the Enter key to initiate the search. 

3. If the target is not found, a message indicating this is displayed. The search function 
will remain active. 

4. If the target is found in a block that is locked for view, the following messag:e is 
displayed: 

Found in locked block <block-name>. (Continue/Quit) 

If you continue, all remaining blocks are searched. If you decide to quit, the search is 

:-. 
aborted. For more information on viewing locked blocks, refer to chapter 3, 
section 8, “Subroutine Blocks.” 

5. The search can be aborted at any time by pressing ALT-A (abort). A message 
acknowledging the abort is displayed, and the search function will remain active. 
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Refer to the definitions in the following table when making entries in the search 
function window. To change a selection in one of the fields, other than the Search for 
and Replace with fields, use the Tab key to toggle through the available choices. 

Field 

Search for 

Replace with 

Scope 

Usage 

Prompt 

Direction 

Start From 

T 

Description 

The target to be searched for. It may be an identifier name, a reference address 
(e.g., 766012) or nickname (e.g., WfDGET), an instruction (e.g., &COIL), an 
instruction plus reference address (e.g., & COIL %QOOOl), nickname 
(e.g., &COIL WIDGET), or identifier name (e.g., &JUMP BLKl), or a reference 
description entered in quotes. Enter the desired target into this field. 

Search allows you to locate all uses of a nickname. First, the software searches the 
local table if you are in a subroutine block. Next, it searches the main variable 
declarations table and finally the reserved table. The search operation stops 
when the first occurrence of the search target is found. 

What will replace the target being searched for. 

Modify the search by specifying whether the target should be searched for in the 
current subroutine block only or across all subroutine blocks in the program. 
Choices for this field include LOCAL for the current block only or GLOBAL f or 
all blocks. The search order for all blocks is the subroutine block declaration 
order, beginning with the current block. 

Modify the search by specifying whether only explicit usage of the reference is 
checked for (EXPLLCIT) or both explicit and implicit usage (IMPLICIT). 
More information about implicit search can be found at the end of the search 
function. 

Action to be taken if the search target is found. For the search function, selecting 
Y (Yes) indicates that the system will prompt you for confirmation before 
searching for the next target. When Y (Yes) is selected and the target is found, 
you may display the search target, disregard this instance of the target and 
continue searching, or terminate the actual search but remain in the search 
function. 

For the search and replace function, selecting Y (Yes) indicates that the system 
will prompt you for confirmation before the found target is replaced. There are 
four choices available: 

1. Replace the current found target and continue. 
2. Disregard the found target and continue. 
3. Starting from this found target, replace the rest of the found targets 

without prompting (i.e., change the prompt value to N (No)). 
4. Terminate the replace but remain in the function. 

The direction of the search, either FORWARD or BACKWARD. 

The starting point of the search, either from the current position (CURRENT), from 
the top of the block (TOP), or from the bottom of the block (BOTTOM). 
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The following table shows the legitimate replacement items for the different types of 
search items. 

Search Item Replacement Item 

Reference address Reference address or reference nickname. 
or nickname 

Identifier Identifier of the same type. 
Instruction Word-for-word equivalent instruction. Refer to chapter 3, 

“Online Editing/Monitoring” for more information on making 
word-for-word changes. 

Instruction and reference Word-for-word instruction or reference or nickname. Refser to 
chapter 3, section 12, “Online Editin@onitoring,” for more 
information on making word-for-word changes. 

Instruction and identifier Identifier of the same type, 
Description No replacement allowed. 

Note 
If a program contains references that have the same reference description 
text, searching for the reference description always finds the first 
occurrence of the reference description. 
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Using Search and Replace 
The search and replace function is used to search and replace the target within the same 
variable declaration table. It cannot be used to search for the target in one variable table 
and replace it in another variable table. 

To use the search and replace function: 

1. Enter the target to be searched for in the Searchfor field and the replacement item 
in the Rephe with field. Other fields can be changed to further modify the search. 

2. Press the Enter key to begin the search function, or press the Escape key to exit 
this screen. If the Prompt field is set to No, a “busy” prompt is displayed on the 
search screen with the current replacement count, indicating that the search and 
replace function is in progress. 

3. If the target is found in a block that is locked for view, the following message is 
displayed: 

Cannot write to locked block <block-name>. (Continue/Quit) 

You may continue the search and replace operation at the next block or terminate 
the search and replace. For more information on viewing locked blocks, refer to 
chapter 3, section 8, “Subroutine Blocks.” 

In the following example, %M0016 will be searched for and replaced with %M0020. 
Since the Prompt field is set to No, no confirmation is required. This screen 
shows the parameters selected for this search. 

> 
ZQ0001 

-( I- 

Search for :zfl16 
Replace With: 0 

Scope: LOCAL (LOCAL, GLOBRL) 
Usage: EXPLICIT (EXPLICIT, IflPLICII) 

Prompt: NO (YES, NO, 
Direction: FORWARD (FORWCIRD, B,+CKWC\RDl 

Start From: CURRENT (CURRENT, IOP, BOIIOfl) 

<< Press Enter key to begin search function >> 
<< Press Esc key to exit search screen >> 

REPLACED 1 OCCURRENCE(S) 

mm 
-( I-- 

x10003 : : : 

_-. 
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4. If the Prompt field is set to Y (Yes), confirmation is required before each 
replacement. The following prompt is displayed each time the found target (Iin this 
example, %M0016) is found: 

Replace %MOO16 with 96MOO20 ? (Yes, No, All, Quit) 

Press Y (Yes) to replace the current found target with the replacement item and 
then continue the search. Select N (No) to disregard this instance of the target and 
continue the search. Press A (All) to drop the confirmation process, beginning 
with this found target, and proceed to replace the rest of the found targets with the 
replacement item. Pressing Q (Quit) terminates the current search and replace 
process, but remains in the function. 

5. Assuming that the function replaced one occurrence of %M0016 with %M0020 
without error, an appropriate message including the replacement count is displayed 
and the function remains active. 

2~3~4~~-!-7~8~9~Q~ 
ITABLES ~srfws 1 lSEIlJP IFOLDER lUTILrY IPRINT - 

> 
ZIQQQ3 I-= IS 

Search for :zN16 
Replace With: il 

Scope: LOcIlL (LOCfiL, GLOBIu.1 
Usage: EXPLICIT (EXPLICIT, INPLICII) 

Prompt: NO (YES, twu1) 
Direction: FORWARD (FORWRD, BACWWARDI 

Start From: CURRENT (CURRENT, TOP, BOTTON) 

<< Press Enter key to begin search function >> 
<< Press Esc key to exit search screen >> 

REPLKED 1 OCCURRENCE(S) 

~10083 : : : 

6. If an error occurs while replacing one of the reference addresses, the rung number 
where the error occurred is displayed at the top of the ladder diagram screen with 
the cursor on the erroneous item. In addition, a prompt displayed on the message 
line will ask you to either stop the function or skip the erroneous replacement and 
continue the function. Press Y (Yes) to skip the erroneous replacement and 
continue with the search and replacement function, or press N (No) to stop. A 
search and replace function, however, cannot be aborted. 
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Implicit Search 
Implicit references are those references which are not directly programmed in the logic. 
However, due to the length of a function parameter, they are included. An implicit 
search enables you to locate these implicit references within a program. 

Selecting IMPLICIT in the Usage field of the search function window means that 
bothexplicit a& implicit references will be searched for. (Explicit references are those 
references you entered while programming the logic for your program or subroutine 
block.) 

In the following example, %I0001 is an explicit reference and %I0002 through %I0016 are 
implicit references. 

XMOOO 1 
-I I- g-$ 

%I0001 - 11 Q -240017 

CONST - I2 
+0004 

%QOOOl 
\  I  

Search by Reference Type 
The search by reference type function allows you to locate all uses of a specific reference 
type within the program. To initiate this type of search, enter the % character and the 
user reference (e.g., %R for register references) in the Search for field. Then, press the 
Enter key. The % character is required in order to distinguish a user reference from a 
name character. 

Quick Search for a Coil 
The quick search feature allows you to search for a coil with a particular reference 
address by entering the reference address on the command line and then pressing the 
Search (F4) softkey. The search will begin at the current location and continue to 
search for the reference address until a coil with the specified address is found. The 
reference address continues to be displayed on the command line so that you can find 
the next occurrence of a coil with the specified reference address by simply pressing 
Search(F4) again. 
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Section 12: Online Editing/Monitoring 

In addition to offline editing, Logicmaster 90-30/20/Micra software supports several 
online functions. To make online changes, the programmer must be in ONLINE mode; 
and logic in the current folder and PLC must be EQUAL. Refer to chapter 8, “Program 
Utilities,” for information on verifying the program with the PLC. 

The functions available when online and equal include: 

l Monitoring logic and registers. 
l Forcing and overriding discrete references. 
l Substituting instructions, constant values, and reference addresses. 
l Online changes for data values. 
l Inserting and editing rungs in STOP mode. 

Note 
Changes made when ONLINE and EQUAL are restricted to those of 
equal size. The PLC is updated as each change is completed. 

Inserting or Editing Rungs (Mock Edit) 
Logic in the program folder and the PLC may be inserted or edited from the program 
editor while the PLC is in STOP mode and the programmer is ONLINE and EQUAL. 
After pressing INSERT (Fl) or EDIT (F2) to enter INSERT or EDIT mode and making 
a change, the status line will change from LOGIC EQUAL to BLOCK EDIT One or 
more rungs may be inserted or modified. After accepting all the changes, the modified 
logic may be saved to both the program folder and PLC by pressing ALT-S. 

ALT-S may also be used to save a single subroutine block while the PLC is in STOP 
mode. 

Substitutions 

GFK0466G Chapter 3 Program Editing 

If the programmer is in ONLINE mode and communicating with an operating PLC and 
if the program logic in the PLC and in the programmer are EQUAL, an instruction, 
constant, or reference address may be substituted with another. Every substitution 
updates the logic in the program folder and in PLC memory. 

Instruction substitutions are permitted within the groups listed in the following table. 
Data types cannot be changed within each group; therefore, it is not necessary to include 
the data type. 
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Function 

Table 3-12. Substitution Groups 

Description 

Contacts 

Type This 

-I I- Normally open contact. &NOCON 

-14 - Normally closed contact. &NCCON 
Coils 

-o- Normally open coil. &NOCOI 

-O- Negated coil. &NCCOI 

-PI- SET coil. &SL 

-(RI- RESET coil. &RL 

-CM)- Retentive coil. &NOMC 

-(.M)- Negated retentive coil. &NCM 
-(SM)- Retentive SET coil. &SM 

-VW- Retentive RESET coil. &RM 

-m- Positive transition coil. &PC01 

-CL)- Negative transition coil. &NC01 
Retentive On-Delay Timer Function 

ONDTR-TENTHS Tenth of a second time base. &ON-TE 
ONDTR-HUNDTHS Hundredth of a second time base. &ON-H 

ONDTR-THSDTHS Thousandth of a second time base. &ON-TH 
On-Delay Timer Function 

TMR-TENTHS Tenth of a second time base. &TM-TE 
TMR-HUNDTHS Hundredth of a second time base. &TM-H 
TMR-THSDTHS Thousandth of a second time base. &TM-TH 

OfiDelay Timer Function 

TMR-TENTHS Tenth of a second time base. &OFDT-TE 
TMR-HUNDTHS Hundredth of a second time base. &OFDT-H 
TMR-THSDTHS Thousandth of a second time base. &OFDT-TH 

Counter Functions 

UPCTR Up counter. &UP 
DNCTR Down counter. &DN 

integer Mafh Functions 

ADD-INT Signed integer addition. &AD 
SUB-INT Signed integer subtraction. &SUB 
MUL-INT Signed integer multiplication, &MUL 
DIV-INT Signed integer division, &DIV 

MOD-INT Signed integer modulo. &MOD 
Double Integer Mafh Functions 

ADD-DINT Double precision integer addition. &AD-D1 
SUB-DINT Double precision integer subtraction. &SUB-D1 
MUL-DINT Double precision integer multiplication, &MUL-DI 
DIV-DINT Double precision integer division, &DIV-DI 

MOD-DINT Double precision integer modulo. &MOD-DI 

.-. 

.- 
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Table 3-12. Substitution Groups (cont’d) 

Function Description 1 Type This 

EQ-DINT 
NE-DINT 
GT-DINT 

GE-DINT 

LT-DINT 

LE-DINT 

RANG-DINT 

EQ-INT 
NE-INT 
GT-INT 
GE-INT 
LT-1NT 
LE-INT 

RANG-INT 

1 

lnfeger Comparison Funcfions 

Test for equality between two integers. &EQ 
Test for no equality between two integers. &NE 
Test for one integer value greater than another. &GT 
Test for one integer value greater than or equal to another. &GE 
Test for one integer value less than another. &LT 
Test for one integer value less than or equal to another. &LE 
Test the input value against a range of two numbers. &RANG 

Double Integer Comparison Functions 
I 

Test for equality between two double precision integers. 
Test for no equality between two double precision integers. 
Test for one double precision integer value greater than 
another. 

I~EQ-DI 
kNE-DI 
&GT-DI 

Test for one double precision integer value greater than or 
equal to another. 
Test for one double precision integer value less than another. 
Test for one double precision integer value less than or equal 
to another. 
Test the input value again st a range of two numbers. 

Bif Operation Functions (Words) 

&GE-D1 

&LT-DI 
l&LE-DI 

&RANG-D1 - 

AND-WORD 1 Logical “and“ of two 16-bit word strings. 
OR-WORD Logical “or V of two 16-bit word strings. &OR 

XOR-WORD Logical “exclusive or” of two 16-bit word strings. &X0 
Shiff Bif Sfring Functions (Words) 

SHL-WORD Shift bit string left. &SHL 
SHR-WORD Shift bit string right. &SHR 

Rotate Bit String Functions (Words) 
ROL-WORD Rotate bit string left. &ROL 
ROR-WORD Rotate bit string right. &ROR 

Bit Set/Clear Functions (Words) 
BIT-SET-WORD Set a bit within a bit string to 1. &BS 
BIT-CLR-WORD Clear a bit within a bit string. &BCL 

lnfeger Search Table Functions 
ARRAY-MOVE ‘“f.‘ ] Lopy from one array to another. &AR 

SRCH-EQ i Search for array values equal to a specified value. (IrSRCHE 
SRCH-NE Search for array values not equal to a specified value. &SRCHN 
SRCH-GT Search for array values greater than a specified value. &:SRCHGT 
SRCH-GE Search for array values greater than or equal to a specified &:SRCHGE 

value. 
SRCH-LT Search for array values less than a specified value. &SRCHLT 
SRCH-LE Search for array values less than or equal to a specified value. &SRCHLE 
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Table 3-12. Substitution Groups (cont’d) 

Function Description 

Double Integer Search Table Functions 

Type This 

ARRAY-MOVE 

SRCH-EQ 

SRCH-NE 

SRCH-GT 

SRCH-GE 

SRCH-LT 

SRCH-LE 

ARRAY-MOVE 

SRCH-EQ 

SRCH-NE 

SRCH-GT 

SRCH-GE 

SRCH-LT 

SRCH-LE 

ARRAY-MOVE 

SRCH-EQ 

SRCH-NE 

SRCH-GT 

SRCH-GE 

SRCH-LT 

SRCH-LE 

Copy from one array to another. 

Search for array values equal to a specified value. 

Search for array values not equal to a specified value. 

Search for array values greater than a specified value. 

Search for array values greater than or equal to a specified 
value. 

Search for array values less than a specified value. 

Search for array values less than or equal to a specified 
value. 

Integer Search Table Functions (Byte) 

Copy from one array to another. 

Search for array values equal to a specified value. 

Search for array values not equal to a specified value. 

Search for array values greater than a specified value. 

Search for array values greater than or equal to a specified 
value. 

Search for array values less than a specified value. 

Search for array values less than or equal to a specified 
value. 

Integer Search Table Functions (Words) 

Copy from one array to another. 

Search for array values equal to a specified value. 

Search for array values not equal to a specified value. 

Search for array values greater than a specified value. 

Search for array values greater than or equal to a specified 
value. 

Search for array values less than a specified value. 

Search for array values less than or equal to a specified 
value. 
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&AR-D1 

&SRCHE-DI 

&SRCHN-DI 

&SRCHGT-DI 

&SRCHGE-DI 

&SRCHLT-DI 

&SRCHLE-DI 

&AR-BY 

&SRCHE-BY 

&SRCHN-BY 

&SRCHGT-BY 

&SRCHGE-BY 

&SRCHLT-BY 

&SRCHLE-BY 

&AR-W 

&SRCHE-W 

&SRCHN-W 

&SRCHGT-W 

&SRCHGE-W 

&SRCHLT-W 

&SRCHLE-W 
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Modifying Instructions 
The following steps describe how to change relay ladder diagram elements and update 
the PLC while online and the PLC is running. 

1. Place the cursor on the element to be changed. 

2. Enter the new instruction mnemonic on the command line. The new instruction 
must be in the same instruction group as the existing instruction. (Instruction 
groups are listed in the table at the beginning of this section.) 

/-. 

C START OF PROGRAN LOGIC 1 

3. Press the Enter key, and then type Y (Yes) in response to the confirmation 
prompt. 

. 

I I START OF PROGRAH LOGIC 1 

ZNaZll 
CR)-- 

zTQQZQ 
I+1 

alo 
c I- 

GFK-0466G Chapter 3 Program Editing 3-111 



cl 3 

.- 
The same steps are used to replace functions for other functions in the same instruction 
group. For example, the NE-INT function can be replaced with the LE-INT function. 
With the cursor on the NE-INT function, enter the new instruction mnemonic &LE-INT 
on the command line and press the Enter key. 

Using the Modify Soffkey 

The Modify (~3) softkey enables you to substitute instructions from the rung editor 
environment by using the rung editor instruction softkeys. Position the cursor on the 
rung where the substitution is to be made and press Modify (F3). Then, use the 
function softkeys to enter the new instruction. You can also use the Modify (F3) softkey 
to change a reference address or constant parameter and to create/modify nicknames. 

To restore the original values prior to the substitution, press ALT-A. 

When the change is completed, press the Escape key. 

Modifying a Reference Address or Constant 
A reference address or other parameter can be changed while online and the PLC is 
running. 

1. Place the cursor on the reference to be changed. In this example, the cursor is 
positioned on the TMR function’s PV parameter, which currently contains a value of 
20. Enter a new value of 40 on the command line, and press the Enter key. 

.rning - Possible Coil Conflicts Exist Confirm change: 40 (Y/N) 

SIfiRI OF PROGRM LOGIC 1 

m400 2tlo401 
--iI (Sl- 

zno402 
ItlR ( I- 

0.lOS 

END OF PROGRN’I LOGIC 1 

3-112 Logicmaster 90-30/2O/Micro Programming Software User’s Manual - March 1995 GFK-0466G 



0 3 
-. - 

2. Press Y (Yes) in response to the confirmation prompt to update the PLC with the 
new operand value. 

START OF PROGRAM LOGIC 1 

:tKl4Qb ZnJMQl 

it (S I- 

:rlo401 ztlo402 ztww 
-+ +-j/F THR ( I--- 

0.10s 

SPU 
+oQQ40 

zRO416 

END OF PROGRM LOGIC 1 
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Forcing and Overriding Discrete References 
A value that is overridden can be protected from change by the program logic; however, 
an overridden value can be forced or toggled. 

1. Discrete points can be forced or toggled by positioning the cursor on a contact or coil 
with the reference address to be modified, and pressing F12 or the keypad (-) key. 

2. For input points that are being scanned or output points that the logic program 
changes, you must first override the point by pressing ~11 or the keypad (*) key 
before forcing the reference. 

3. Once a point has been overridden, the first character of the reference address or 
nickname will flash. 

4. To remove an override, position the cursor on the use of the reference address, and 
press Fll or the keypad (*) key again. 

To force the discrete reference ST0001 in the following example, position the cursor on 
an element which uses that reference. Then, press F12 to update the PLC. 
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Changing Register Values 
The following steps describe how to change the value of a register at the current cursor 
position. 

1. Place the cursor on the register to be changed. (For this example, place the cursor on 
%R0003.) 

2. Enter the new value on the command line. (For this example, enter 30 on the 
command line.) 

C WRMBLE DECLARAIIIJNS 1 

START OF PROGRAN LOGIC 1 

alo 
( I- 

END OF PROGRAN LOGIC 1 

3. Press the Enter key. The register value for this example will change from 0 to 30, 
as shown in the screen below. 

2~3~4&-b-7~8~ 9BOm 
IMBLES (STATUS I (SEIUP IFOLDER (U~ILTY /PRINT _ 

II UARIABLE DECLARATIONS 1 

1 

PROGRAN LOGIC 1 

;*1001081 
( )- 

c / 
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Reference Tables 

The display reference tables function is used to: 

l Display tables of reference values. 
l Set all the reference values in the table to zero. 
l Change the formats in which reference tables are displayed or printed. 
l Change reference values. 
l Override discrete references (remove reference control from the PLC). 

Chapter 4 contains the following sections: 

/ Section 1 Description I Page I 
, 

1 Displaying Reference Tables Explains how to display reference tables. 
2 Changing Reference Table Explains how to change reference values. 

Values 
3 Using Overrides Explains how to remove control of discrete 

references from the logic program. 
4 Changing Display Formats Explains how to make 

5 Mixed Reference Tables Describes mixed reference tables. 

GFK0466G 4-1 
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Set tion I : Displaying Reference Tables 

Reference tables can be displayed directly from the main menu in any programming 
mode, or from any main menu function screen. While a table is displayed, you can 
change the format of any references in the table for a particular application. 

This is a sample reference table used for discrete inputs (%I): 

zIQQQ1 NANE 
QQQQl #3QQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQOQQQ 
00065 QQQQQQQQ QQQQQQQQ OQQQQQQQ QQQOQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
00129 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

00193 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
00257 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
00321 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

88385 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
88449 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

zIQQQ1 : NANE :: Reference Description 
/ 

Note 
In OFFLINE mode, reference values from the current program folder 
are displayed. In ONLINE or MONITOR mode, references from the PLC 
are displayed. 

Offline values from a reference table (values from the folder) can also be printed using 
the print function. These values will have the formats you set up on the display. To 
print values displayed online, the values must first be loaded from the PLC and then 
printed. 
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Displaying a Reference Table 
To display a reference table: 

1. Enter one of the reference types listed in the following table: 

User Reference 

%I 

;: 

2: 
76’3, %SA, %SB, %SC 

i& 
%R 

Reference Table 

Discrete input. 
Discrete output. 
Discrete internal. 
Discrete temporary. 
Discrete Genius global data. 
Discrete system. 
Analog input. 
Analog output. 
Register. 

A. To view the lowest-numbered table of a particular type, enter just the reference 
type. For example, for the lowest-numbered analog input table, enter O%AI. 

B. To view a table containing a specific reference, enter the reference or its 
nickname. For example, %A1123 or 123AI. 

2. Then, press Tables (Shift -F2). 

3. Once in the reference tables function, you may go to a different reference table by 
entering the reference on the command line and pressing the Enter key. 

Using the Cursor to Select a’Reference Table 
You may go directly to the reference table of a reference (e.g., of a function block 
operand, contact, coil, etc.) under the cursor by pressing ALT-F2. Then, press 
Shift-F1 from the reference table to return to the same place in the program. 

Moving the Cursor in a Reference Table 
Follow these guidelines for moving the cursor in a reference table: 

l Use the cursor keys to move one value horizontally or vertically in the table. 

l To move the cursor to a specific reference in the same table, enter the reference on 
the command line and press the Enter key. To move to a specific reference in any 
table, enter the reference in the command line and press the Enter key, or use 
Shift-F2. 

l To display the next screen of the same table, use the Page Down key. Use the Page 
Up key to display the previous screen. 

l Use the CTRL-Page Down keys to move the cursor to the first reference of the next 
line. Use the CTRL-Page Up keys to move the cursor to the first reference of the 
previous line. 

l Use the Home key to go to the first value in the table. Use the End key to go to the 
last value in the table. 
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Section 2: Changing Reference Table Values 

You can force (change) both discrete and register reference values with the reference 
tables function. 

Note 
If the programmer mode is OFFLINE, changes will only be made to the 
current program folder. Changes made to the program folder may later 
be stored to the PLC by using the store utility function, described in 
chapter 8, “Program Utilities.” If the programmer mode is ONLINE, 

any changes will only be made to reference values in the PLC. 
Reference values in the PLC may then be loaded to the program folder 
by using the load utility function, also described in chapter 8. No 
changes to the PLC can be made while the programmer is in MONITOR 
mode. 

-- 
Improper use of online program changes can damage equipment or 
cause personal injury. 

Online program changes should always be made with extreme care. 
Online changes can have serious and unforeseen results on a control 
system, and on the process to which it applies, if they are improperly 
used. It is recommended that these functions not be used with people 
near the equipment. If possible, they should be done with direct 
visual control over the system and the process. Proper external power 
disconnects should be made to prevent undesired equipment 
operation. 

In order to make online changes, the status line at the bottom of the screen must show 
that the programmer is online to the CPU. 

Changing a Register Reference 
You can enter or change the values of a register reference as described below. This 
method can be used to load a value into a register. To change a register reference value: 

1. In the reference table that contains the reference, move the cursor to highlight the 
reference or enter the reference on the command line. 

2. Enter a new value on the screen’s command line and press the Enter key. The new 
value will be interpreted in the format (for example, signed integer) currently 
assigned to the reference. 

.i ._ 
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ASCII String Entry 
An ASCII string up to 79 characters, the size of the command line, can be entered in 
word-oriented tables. The string of text is entered the same as a name explanation and 
is displayed one character at a time, beginning with the reference the cursor is 011. 

The string is entered by typing the text, enclosed in quotes, on the command line and 
then pressing the Enter key. To include quotes within a string of text, you must: begin 
the string with two colons. For example, to enter the string: use “UT-N” to 
toggle you must enter : :use “UT-N” to toggle on thecommandline. A 
string can be accepted without a closing quote, but only to the last non-space character. 
Trailing spaces are lost without the closing quote. 

The following screen shows the reference table display after the string “Registers in this 
table are displayed from left to right” is entered. (The display mode of any reference 
table can be changed from right to left or left to right, as explained on the following 
pages of this manual.) 

GFK0466G Cha@-r 4 Reference Tables 

REGISTER 
zR0094 QQQQQQQQ 

00001 R e g i s t e r s i n t h i 
QQQll s ta bl e ar e di sp 
WOZl 1 a y e d f l-0 m le ft 

Non-printable characters (e.g., “null” to terminate a string) may be included in the ASCII 
string by entering a backslash and the three-digit decimal value of the non-printable 
character (e.g., “\OOO”). If you wish to include a backslash 6) in the text, enter two 
backslashes. There is no limit, other than the size of the command line, on the number 
of non-printable characters a string may have. The software performs a check to verify 
that the value is a valid decimal number. 

4-5 



q 4 

4-6 

This example shows a null terminated string. 

/iPROGRtl 1 
1-2 

REGISTER 
zR0151 00000000 

00061 u s e w AL T- N" t 0 
00071 t 0 Q g 1 e t h e d ir ec 
00081 t i 0 n 0 f  th e di 

00091 s p 1 a *; *; 33 *(I *I# *@ ^I! *@ *I2 AQ *@ *@ % *@ '% ^Q 
00101 ^Q *Q *Q *I! *Q *Q ^Q *Q *Q ^Q *Q ^Q *@ *Q *Q *Q *Q *Q 
00111 *Q *Q *I! *Q AQ *Q *Q AQ AQ *Q *Q *Q *Q *I? *Q *I! *Q *Q *Q *Q 

00121 *I? *Q *Q *Q *@ '+'I! ^Q *@ AQ *Q *Q *Q *Q AQ ^Q '-Q *Q *Q *Q *Q 
00131 *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q ^Q 
00141 *Q ^Q *Q *Q *I? +-Q *Q *Q *I? ^Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q 

00151 &j *Q *Q “Q *Q *Q *Q *I! *Q *I) ^Q *Q *Q *Q *Q -0 ^Q *Q *Q ^Q 

00161 Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q *Q 
00171 ^Q ^Q *Q -Q “Q *Q ^Q *Q *Q *Q ^Q *Q Î? *Q *Q "Q *Q -'I) *I! 

y* ,I I 
/I I . zR0151 : : : 
L / 

The next example shows the reference table after the null terminated string is accepted. 

/ 
IPROGRN 1 
1-2 3~4&~~7~8~9~0~ 

lSrRrUS 1 [SETUP IFOLDER IUIILTY IPRINT b 

REGISTER 
HI0151 01010100 

00061 U s e " cl L 1 - N M t 0 
00071 t 0 9 g 1 e t h e d ir ec 
00081 t i D n 0 f  th e di 

00091 s p 1 a g hQ *Q AQ ^Q *Q *I! --Q *I! *Q *Q "Q *Q '-Q ^Q 
00101 AQ *Q *Q "Q *Q *i AQ ^Q *Q *Q *'I! *Q ^Q *Q *Q *Q ^Q ^Q '-Q ^Q 
00111 “Q *Q *Q ^Q *Q *Q “Q *Q ^Q "Q *@ *Q ‘-Q *Q ^Q *Q ^Q *Q *Q ^Q 

00121 *Q ^Q *Q *Q '-I! ^Q *Q *Q AQ '-Q *Q *'I! Î? *Q *Q ^Q *Q *Q *Q nQ 
00131 *Q *@ *Q *Q *Q *Q *Q "Q *Q % *Q *Q *Q *Q *Q *Q AQ *Q *Q *‘I 
00141 *Q *Q *Q *Q *Q "Q ^Q "Q *I! "0 *Q ^Q *Q ^Q *Q ^Q ^Q ^Q *Q *Q 

00151 q 0 nt er a b ac ks la sh 
00161 t”Y pe 
00171 *;, *Q ^Q *@ 

\ 1 ik 
*Q *Q ^Q ^Q '+Q *Q *Q 

zR0151 : . . . 
/ 
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Changing the Reference Display Mode (ALT-N) 
The ALT-N key sequence enables you to display table data either right to left (lowest 
reference address on the right) or left to right (lowest reference address on the left). The 
display mode can be changed in any table (fixed or mixed) and in any program Imode 
(OFFLI~, omIm, or Mom~oR) 

The Home End, Page Up and Page Down, Previous, Next, and cursor keys function the 
same, regardless of the view mode selected. 

Data displayed in ASCII format differs slightly, in that the quotes are removed and the 
format is treated more as a byte (1 character) instead of a word (2 characters). 

Note 
The print function cannot distinguish between these two display modes 
and prints all tables right to left. 

The default display mode is the last mode selected with ALT-N. If the display mode has 
never been changed, the default set in the programmer setup is used (see chapter 6, 
“Programmer Setup”)., Follow the steps below to change the display mode. 

1. The default reference table display mode is displayed on the View Modes Setup 
screen. To display this screen, press Setup (F7) from the Programming Software 
main menu and then View Modes Setup (F5) from the Programmer Setup menu. 
The view mode in the following screen is right to left (the default display). 

GFK4466G 

Setup data read from file: zLH09O.PSU 
> 

UIEW HODES SETUP ( ALT-N 1 

Program View tlodes Enabled 

Nicknames 
Reference FIddress Only I 
Reference Descriptions and Nicknames Y 
Reference Descriptions Y 
Hinimum Rung Size N 

Reference Table Uiew nodes 

Right to Left (I'), Left to Right (Nl Y 

c - 

I 

2. To change the default view mode to display left to right, move the cursor to the, 
Enabkd, field for the, Reference TubZe View Modes, entry. Then, use the Tab key to 
toggle the selection to N (No) or enter N. 

3. To validate and save the default view mode selection in the home directory file 
%LM090.PSU, press ALT-U, the Escape key, or the shifted function key. 
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Forcing a Discrete Reference 
In discrete reference tables, a reference can be forced on or off. If the reference being 
forced is currently overridden (described below), it retains its new status until forced 
again. If the reference is not overridden, it retains its new status until changed by some 
other function, such as rung solution or I/O servicing. This usually occurs within one 
sweep. 

You can enter the desired state (0 or 1) on the command line, or toggle the reference 
state as described below. The following method is easier. 

To toggle a reference: 

1. With the table displayed on the screen, place the cursor on the reference to be 
forced. 

2. Press the keypad minus (-) key or F12 key to change that reference to its opposite 
state. All logic elements in the program that use the reference will reflect the new 
status. 

Changing the Values of a Word of Discrete References 
You can change the value of the word where the cursor is. To do that, first you must 
change the number base of the references. For example, suppose you want to convert 
discrete references (see below) 0225 through 0240 to ones. 

References 0225 through 0240 

-.. 

-- 
I I 

02560000000000000000000000000000000000000000000000000000000000000000 

Follow the steps below to change a word of discrete references. 

1. The cursor indicates the rightmost (lower-numbered) byte of the word to be 
changed. (The software automatically adjusts the cursor position if it is incorrectly 
placed.) Use the function keys to change the number base to one of the following: 
signed integer (by pressing F2) or hexadecimal (by pressing FS). 

2. On the command line, type the equivalent of the binary value in the selected format. 

3. Press the Enter key to change the reference at the cursor position to the new value. 

4. Press Binary (~6) to convert the base back to binary values. 

References 0225 through 0240 
I 

-I- 
I I 

02560000000000000000 A111111 11111111'0000000000000000 0000000000000000 
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Section 3: Overrides 

Discrete references in Models 331 or higher CPU can be overridden from the reference 
tables display. (This feature is not available in Models 323,321,311,313,211, and Micro 
CPUS.) 

Note 
If you attempt to use overrides with a CPU below Model 331, you will 
see an error message on your screen stating that overrides are not 
allowed. 

Discrete references that have been overridden are indicated by flashing digits on the 
reference table screen. An override removes control of the reference from its normal 
source. Overridden inputs ignore information from the devices wired to the I/O 
structure, such as limit switches or pushbuttons. Similarly, overridden outputs ignore 
programmed logic and internal power flow. Overrides are retained even when :power is 
removed from the system. Non-relay functions such as timers, counters, math functions, 
and data move functions still work when a coil is overridden. 

GFK0466G Chapter 4 Reference Tables 4-9 

1 Warning 1 

If overrides are applied to a reference associated with a transitional 
coil, the coil may puke on for one sweep when the override is 
removed. 

The override is a very powerful tool for program checking and maintenance. You can 
test a program in a PLC that is not connected to I/O hardware by using overrides to 
simulate inputs. You can also check a program when I/O is connected, by using 
overrides to.prevent coil operation. 

After the I/O is wired up, it can be tested by activating each coil with an override to 
verify I/O communications, module operation, power to a device, wiring to a device, 
indicator lights, fuses, and other hardware. 

After the control system is thoroughly checked and placed in operation, the override is 
useful in a monitored system. If a sensor or input module should fail while the ‘process is 
in operation, that input can be overridden. Thus, the process can be continued ,until it 
can be shut down safely. 

References should not be overridden when the programmer is removed from the 
process, or when making copies of a program. Use the reference tables function to 
verify all inputs and coils before removing them from the programmer, or copying the 
program. 
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Using Overrides 

Overrides should be used on an operating system only with extreme care. 

Improper use of the override can damage equipment or cause personal 
injury. 

1. Place the cursor on the reference to be overridden. 

The reference will be overridden throughout the program, not just at 
the cursor location. 

2. Press the keypad Asterisk (*) key or ~11. This toggles the state of the reference 
between overridden and not overridden. When overridden is selected as the state 
of reference, the value displayed in the table will flash. 

--. 

Removing Overrides 
All discrete reference bits on a reference table screen, or starting character in a tag name 
on a displayed rung, will flash if they have been overridden. To remove an override 
from one reference, toggle it by placing the cursor on the reference and pressing the 
keypad Asterisk (*) key or ~11. 

To remove all overrides shown on the current screen, including the last three lines which 
may be hidden beneath the status lines (Press AGT-E to remove the status lines.): 

1. Press Change All(F10). 

2. Press the keypad Asterisk (*) key or Fll. The screen prompts: “Remove overrides 
from displayed references ? (Y/N)“. 

3. Enter Y (Yes) to remove the overrides. 
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Section 4: Changing Display Formats 

The format of any reference in a table can be changed for a particular application while 
the table is displayed on the programmer screen. This section explains how to make 
format changes. 

Discrete Reference Tables 
The sample reference table below is used for discrete inputs (%I), discrete outputs (%Q), 
discrete internal coils (%M), discrete temporary coils (%T), discrete system status 
references (%S, %SA, %SB, and %SC), and discrete global data (%G). 

,f-- 

The format for system status references (%S, WA, %SB, and %SC) 
cannot be changed. System status references can only be displayed in 
binary format. The %S reference table values cannot be cleared or 
changed. %S memory is read only and cannot be written. The bit 
values in the %SA, %SB, and %SC reference tables can, however, be 
cleared or toggled. 

GFK0466G Chapter 4 Reference Tables 

~PROGRR 1 
1-2 

QQQQi DQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
QQQbS QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

QQ129 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

08193 QQQQQQQQ QQQOQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
00257 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
QQ321 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

00385 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQOQQ 
00449 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

IWUT srmts 
zlQQQ1 NANE 

zIQQQ1 : NAtlE :: Reference Description 
d 

The default format for discrete reference table displays is to have the values displayed or 
printed in binary. The format may be changed to signed integer or hexadecimal. 

Any of these formats can be used for some of the values in the table, or for the entire 
table. Thus, each reference table can be uniquely formatted to be most meaningful for 
the type of information it contains. (Double precision integer and timer/counter are not 
allowed for discrete references,) 

Note 

4-11 
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Register Reference Tables 
The sample register reference table below is used for system registers (‘%R), analog 
inputs (%AI), and analog outputs (%AQ). 

The default format for register reference table displays is for the values to be shown or 
printed as signed integers. The format can be changed to double precision integer, 
hexadecimal, binary, ASCII, or timer/counter. The format can also be changed for some 
of the values in the table or for the entire table. 

In addition, the value of the reference at the cursor is displayed at the top of the table in 
binary format. 
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Display Formats 
Use the function keys to change display formats. Changes are automatically saved 
when you leave a reference table display. The table will continue to be displayed in the 
new format until the format is changed again. If you want to save changes to the 
program folder without leaving the reference table display, press UT-U. 

Function 
Format Key Description 

Signed Integer F2 A 16-bit number from -32,768 to i-32,767. In discrete refer- 
ence tables, 16 consecutive references are used for the display, 
beginning at a multiple-of-&plus-one boundary (e.g., 1,9,17, 
25,33, etc.). In register reference tables, a single reference is 
required (e.g., -21846). 

Signed Double F3 A 32-bit number from -2,147,483,648 to +2,147,483,647. 
Integer This format can be used for register reference tables only. 

Two consecutive references are required, beginning at a 
multiple-of-Zminus-one boundary (e.g., 1,3,5,7, etc.). 

Hexadecimal F5 A 1Bbit number from 0000 to FFFE When entering 
hexadecimal numbers on the command line, a leading A 
through F must be preceded by a zero. In addition, type an h 
at the end of the numeric string to ensure that the entry is read 
as a hexadecimal number. In discrete reference tables, 16 con- 
secutive references are used, beginning at a multiple-of-16 
boundary (e.g., 1,17,33, etc.). In register reference tables, a 
single reference is required (e.g., OAAAAh). 

Binary F6 A l-bit number with a value of 0 or 1. This format can be 
used for discrete reference tables only. A single reference is 
used. Binary values are displayed in groups of 8 references 
(e.g., 10101010). 

Register references cannot be displayed in binary format. 
However, the 16-bit binary equivalent of the value indicated 
by the cursor is automatically displayed at the top of the 
table. 

ASCII F7 

TMRCTR F8 

Mixed F9 

8-bit encoded characters. This format can only be used in 
register reference tables. A single reference is required to 
make up 2 (packed) ASCII characters. The rightmost 
character of the pair corresponds to the low byte of the 
reference word. Bit 8 of each pair is a parity bit and is 
ignored. The remaining 7 bits in each section are converted 
as shown below. Command codes and non-displayable 

characters appear on the screen as the characters h @ ((e.g., X 
4. 
Three contiguous reference addresses, which support timer/ 
counter functions, display the current value, the preset value, 
and the control word. Regardless of whether the reference is 
assigned to a timer or counter, the format can be used as long 
as the reference type is %R. More information on this format 
is provided later in this chapter. 
Select a user-defined table. Up to 99 user-defined tables may 
be created. 

Change All FlO Press FIO to change the format of all elements in the table. 
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Table 4-1. ASCII Characters 

.- 

Bit Bit Bit Bit 
Pattern Character Pattern Character Pattern Character Pattern Character 

x0000000 A@ x0100000 (blank) x1000000 @ x1100000 , 

xoooooo1~ AA x0100001 I x1000001 A x1100001 a 

x0000010 AB x0100010 
I, 

x1000010 B x1100010 b 

x000001 1 AC x0100011 # x1000011 C x1100011 C 

x0000100 AD x0100100 $ x1000100 D x1100100 d 

x0000101 AE x0100101 % x1000101 E x1100101 e 

x0000110 AF x0100110 & x1000110 F x1100110 f  

x0000111 AG x0100111 I x1000111 G x1100111 is 

x0001000 AH x0101000 ( x1001000 H x1101000 h 

x0001001 AI x0101001 1 x1001001 I x1101001 i 

x0001010 AJ x0101010 * x1001010 J x1101010 j 

x0001011 AK x0101011 + x1001011 K x1101011 k 

x0001100 AL x0101100 I x1001100 L x1101100 1 

x0001101 AM x0101101 x1001101 M x1101101 m 

x0001110 AN x0101110 x1001110 N x1101110 n 

x0001111 A0 x0101111 / x1001111 0 x1101111 0 

x0010000 AP x01 10000 0 x1010000 P x1110000 P 

x0010001 AQ x0110001 1 x1010001 Q x1110001 9 

x0010010 AR x0110010 2 x1010010 R x1110010 r 

x@olooll AS x0110011 3 x1010011 S x1110011 S 

x0010100 AT x0110100 4 x1010100 T x1110100 t 

x0010101 AU x0110101 5 x1010101 u x1110101 u 

>;0010110 AV x0110110 6 x1010110 V x1110110 V 

x0010111 AW x0110111 7 x1010111 W x1110111 W 

x0011000 AX x0111000 8 x1011000 X x1111000 X 

x0011001 AY x0111001 9 x1011001 Y x1111001 Y 

x0011010 Ai! x0111010 x1011010 Z x1111010 z 

x0011011 4 x0111011 x1011011 I x1111011 { 

x0011100 A x0111100 < x1011100 \ x1111100 I 

x0011101 “I x0111101 = x1011101 I x1111101 ) 

x0011110 Ah x0111110 > x1011110 A x1111110 tilde 

x0011111 A x0111111 ? x1011111 x1111111 delta - 
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Changing the Display Format 

To change the format of one reference, move the cursor to that reference and press the 
appropriate function key. The new format will appear at the rightmost position of the 
reference(s). Within any standard reference table, you can change as many reference 
formats as you want, as shown by the example below. 
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QQQQl 
00065 
00129 

IWPUI SrATus 
xIQ257 

+QQQQQ l QQQQQ QQQQ QQQQ 
QQQQ QQQQ QQQQ QQQQ 

QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQOQQQQQ 

00193 +QQQQQ +QQQQQ +QQQQQ +QQQQQ 
QQ257 #IQQQQ~Q QQQQQQQQ 0000~0~0 QQQQ~QQQ (3~000000 00~00000 000~000~ 00000000 
08321 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQOQ 

01385 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQI~Q 
00449 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQOQ 

Changing the Format of a Table 

You can also change the format of an entire table, including the values not currently on 
the screen or portions of the table. To change the format of an entire table: 

1. Press Change All (FlO). 

2. Select the format for the display. For example, press F2 to select signed integer. 

-IPROGRtl 1 
1-2 

08064 
00128 
00192 

x10497 
+Q8272 
+13352 
+QQQQQ 

80256 +QQQQQ 
QQ32Q +QQQQS 
08384 -32250 

00448 
08512 

+QQQQQ 

m 

INPUT SwlIUS 
QQQQQlll QllllllQ 

+Q8976 +22748 +23625 
+1592Q +Q2078 l Q4712 
+Q72Q2 98000 +28i!64 

+QQQQQ l QQQQQ +QQQQQ 
l QQ547 +15434 +Q4084 
l QQQQQ +Q1776 +QllQ4 

+QQQQQ +QQQQQ 96144 
+32192 +Q27Q2 -Q91148 

ygfgJR& *# I 
/I . . zIQ497 : : : 
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The Change All (~10) key can also be used to change a specified block of range 
formats. 

1. Enter a starting reference (the lower address) and an ending reference (the higher 
address) from the current table (e.g., 65i 12%). 

2. Press Change All(F10). 

3. Select the format (e.g., hex). 

00864 
00128 
QQ192 

~10065 
+Q0272 

3428 
+QQQQ4 

00256 +QQQQQ 
80328 +QQQQS 
08384 +Q6144 

08448 +Q0QQQ 
QQ512 +Q1918 

INPUT SWITUS 
QQQlQQlQ QilQlQQQ 

98976 +2774Q 
3E3Q Q8lE 

972Q2 +QQQQQ 

+QQQQQ +QQQQQ 
+QQ547 +15434 
-32258 +Q1776 

+QQQQQ +QQQQQ 
+32192 +Q27Q2 

+23625 
lm 

+26264 

+QQQQQ 
+Q4884 
+QllQ4 

+QQQQQ 
-09148 

x10865 : : : 

Entering only a valid starting reference will cause the formats from the starting reference 
to the end of the table to change. Entering a valid starting reference followed by an 
invalid entry will also cause the formats from the starting reference to the end of the 
table to change. 

To restore the previous format (and in OFFLINE mode, restore the data values stored at 
the time of the last disk update), press ALT-A to abort the change. Pressing ALT-A will 
undo &l format changes and value changes made since the last disk update. 

To save all the changes and remain in the reference table, press UT-U. To save the 
changes and exit from the reference table, press the Escape key. 
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Timer/Counter Format 
To support the timer/counter function, a timer/counter format requiring three 
contiguous reference addresses will display the current value, the preset value, and the 
control word. In the control word, bit 15 contains the output status (Q), and bit ‘16 
contains the enable status (EN). The rest of the bits in the control word are not used by a 
counter. For a timer, the rest of the control word bits contain the timer accuracy. 

The preset value (PV) can be modified in both ONLINE and OFFLINE mode. If a 
reference or constant was assigned to the PV parameter of the timer/counter function, 
the contents of the reference or the constant are written to the PV reference of the 
timer/counter format when in RUN mode. 

Regardless of whether the reference is assigned to a timer or counter, the format can be 
used as long as the reference type is %R. 

The example screen below shows the timer/counter format displayed, using the 
Timer/Counter (F8) function key. 

> 
REGISTER 

zRQ261 Q0QQQ0QG Q0QQQQQ0 
08261 m +00000 +0Q00000000 +00000 +00000 QQQQ +0Q00Q +000QO I00000 
00271 +WQ~Q +wQQo +QQQo0 +00QQQ +WQoQ 90000 +Q0000 +00000 +00000 +0Q0Q0 
00281 +00000 +00000 40000 +00000 +00000 +00000 cu: +QQQQQ +0QWQ 

Pu: +00000 
EN: 0, q: 0 

00zyl +00000 +QOOQQ +QQWQ +00QQ0 +OQOQQ +0QQ00 +QQQQ0 48808 +Q00QQ +0000Q 
0Qml +QQQQQ +QQQOQ +QQQQQ +QOQQQ +0QQQ0 +QQOQQ +QQQQ0 +QQQ00 +QQQQ0 +QOQQQ 
QQ311 +QQQ0Q +QQQQQ +0QQ0Q +QQQQQ +Q@0QQ +oOQQQ +0QQQQ +QQQQO +oOQQ0 +QOQQQ 

08321 cu: +00QQQ +QQQQQ +QQQOQ +QOQQQ cu: +QQQQQ +QQQQQ 
Pu: l 0Q0QQ Pu: +00QQQ 
EN: 8, tJ: 0 EN: 0, 9: Q 

QQ331 +QQQQ0 +QQQOQ +QQQQO +0QQQ0 +QQQQQ +00QQQ +Q000Q +QQ00Q +0QQQQ +0000Q 
00341 +~~QQQ +000QQ +Q0Q00 +Q0Q00 +QQQQQ +0QQQ0 +00000 +OOQOQ +0QQQ0 +QQOQQ 

xRQZb1 : 
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Returning to Default Values 
- 

After editing, you can return a standard reference table to its default format and fill the 
table locations with zeros. This will: 

l Set all the reference values in the table to zero. 
l Change all references in a discrete reference table back to binary format. 
l Change all references in a register reference table back to signed decimal format. 

To restore the table to its default content: 

1. Select Change All (FlO). 

2. Enter 0 on the command line, and press the Enter key. The screen prompts: 
“Initialize table data and formats to default ? (Y/N”. 

3. Enter Y (Yes) to restore the table’s default content. For example: 

-(PROGRN 1 
1-2 3~4&~!-7~8~Y~Q~ 

(STmJS 1 ISETUP IFOLDER (UTILTY IPRINT - 

zIQQQ1 MNE 
80864 QQQQQQQQ QQQQQQQQ QQQlQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQI 
08128 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

00192 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

QQZ!i6 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
00320 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
88384 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

80448 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 
80512 QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQO 
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System Reference Table 
The sample system reference table below is used for system references (%S, %SA, %SB, 
and %SC), while in ONLINE or MONITOR mode. (No data is displayed in OFFLINE 

mode.) The system reference table resembles a mixed reference table; however, format 
changes are not allowed, the Change All (FlO) function key cannot be used, and Ithe 
cursor cannot be moved to blank lines. 

ZSQQ32 

zSAQ32 

xSBQ32 

zSCQ32 

SYSlEn STflTUS 
xSAOO1 pe-sun 

QQQQQQQQ QQQQQQQQ QQQlQQQQ QlllQQlQ 

QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQI 

QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ 

QQQQQQQQ QQQQQQQQ QQQlllll QQQQQOQQ 

The system reference table is displayed with the cursor on the reference address 
entered, or the reference address associated with the nickname entered. 

In the screen shown above, pressing the BOIW or Page r~ key will position the cursor on 
%SOOOl. Pressing the End or Page Down key will place the cursor on %SCOO32. 
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- 
Section 5: Mixed Reference Tables 

A mixed table represents a collection of data from one or more of the fixed tables. 
Therefore, the identical information displayed in a mixed table could also be displayed 
on the related fixed tables. 

A total of 99 user-defined mixed reference table displays can be supported. A number 
from 1 to 99 is associated with each table. 

Note 
The mixed table function is used only for viewing PLC information; 
therefore, mixed reference tables are not valid when the programmer 
mode is OFFLINE. When OFFLINE, no cursor movement or other 
mixed table functions are allowed, except for changing tables, exiting 
reference tables, or changing modes. 

To select a mixed table, enter a number from 1 through 99 on the command Line and 
press Mixed (F9). This is an example of a mixed reference table display: 

> 
TITLE: ENERGENCY SHUT DOWN 

MIXED IflBLE 01 2HQ217 00111100 00010000 
zRQQl0 uu ts rq on alkj ih f's dc ba 
zR0050 40000 cu: +0Q002 a08234 +0QQQQ cu: +Q0000 +0QQ00 

Pu: +QQ0Q0 Pu: +QQWQ 
EN: 8, IJ: Q EN: 8, 9: 0 

~30032 00000000 00000000 WQl0100 01101110 

ZHQ256 00001111 10001000 11100000 m 01000100 10000100 100liQ0Q 
;*ZQ512 Q4FF 0QQQQi0Q 10QQQlQ0 QQIQQIQQ +I7545 0Ql000QQ 

zlQ192 0lQl0010 00100100 +02853 00101001 00100QlQ 01001000 10101000 

zAQQ2Q +QQOQQ +Q6345 +0QQQ0 +0003764839 +Q8578 +04523 +Q0375 +04538 +00546 

210064 +02345 Q0000lQl l 0Q054 QQ00QlQ0 QQ0Q0QQl 0110QlQ0 

I Field I Description 

User-Defined Table Title A description of the mixed table. A maximum number of 63 characters 
is allowed. When the cursor is on the 63rd character, it remains fixed, 
overwriting the last character. 

Mixed Table Number 1 A number from 1 to 99, which indicates the mixed table currentlv 

Cursor Item Line 

Table Data 

displayed. 
, 

Information about the address the cursor is on; namely, the current 
reference, reference nickname, and current value binary 
representation. 
16 display lines. Some may be program block headers or blank lines. 

_ 
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If the mixed table entered is not defined, a blank mixed table (no data, no title, only the 
mixed table number) is displayed, as shown below. 

RIXED TABLE 01 

Editing the Title 
To edit the table title, position the cursor on the title of the display by moving the cursor 
to the topmost data display line and pressing the vp cursor key. While editing the title, 
the Update or Abort key can be used to save or restore a title. A message is disp:layed 
when the function is complete. 

Note 
Since mixed reference tables are defined on a line-by-line basis, the abort 
function will restore the lines, formats, and title displayed upon entry. 
Unless an update to disk was done, any lines defined or title edited are 
lost. 

The Mixed (F9) key is used to change from one mixed table to another. The Tables 
(Shift -F2) key sequence can also be used to get to any table. The Change All (FlO) 
key is not supported for global format changes, as in fixed table displays. 

To return to the display area, press the Enter key or the DOWIX cursor key. The cursor 
will return to the original position in the topmost data display line. 
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Defining a Mixed Table 
A mixed reference table display is created or changed by pressing the Change Line 
(FlO) key. 

1. First, position the cursor on the display line where a certain data value should be 
displayed. The line may already be defined, or it may be a blank line. 

2. Enter the reference address or nickname of the desired data value on the command 
line. 

In the following example, a line is defined in mixed reference table 1. With the 
cursor positioned on the top line of the display, enter %I1 onto the command line. 

> 
TITLE: EBERGENCY SHUTDOWN REFERENCE DISPLAY 

HIXED TABLE 01 
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3. Press Change Line (~10) to display the desired information. The cursor will be 
positioned on the requested data value. Any information currently displayed is 
replaced with the new requested information. 

In this example, when FlO is pressed, the data value positioned at reference WOO12 
is entered into the topmost display line. 

I > 
IITLE: ENERGENCY SHUTDOWN REFERENCE DISPLAY I 

NIXED T~IBLE 01 zIQQ12 
x10064 QQQQQQQQ QQQQQQQQ QQQlQQQQ QQQQQQQQ QQQQQQQQ QQQQQQQQ QQQQpQQ QQQQQ@QQ 

The default display format for data extracted from a discrete table is binary; for :re$ster 
tables, it is signed integer. 

The timer/counter format can be used for a O/oR line in a mixed table if enough exists for 
the format. If the two lines below the %R line are defined or are beyond the table size, 
an error message is displayed. 

Deleting a Line 
If the command line is blank when the Change Line (FlO) key is pressed, the line is 
cleared and the cursor is automatically moved to the next line. 

If the current line is already blank, moving the cursor to the next line will produce the 
same result as pressing FlO with the command line blank. 
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Moving the Cursor 
Cursor movement is the same in mixed tables as in fixed tables. Since blank lines can be 
defined in a mixed table, the cursor is allowed on blank lines. 

Cursoring up is allowed when the cursor is on the topmost line, in order to access the 
title. You can cursor to lines which contain a message, indicating that the reference is out 
of range. This allows you to delete or re-define the line. 

The same line of references can also be defined twice on the same mixed table display. If 
the Enter key is used to move the cursor to a duplicate reference address, the search for 
the reference address begins with the next reference and continues to the end of the 
table. If the reference address is not found in that section, the search begins with the 
first non-blank line, lowest reference. If the reference address is still not found, an error 
message is displayed. 

The Enter key cannot be used to change tables, 

Timer/Counter Format 
The timer/counter format in a mixed table is the same as in a fixed table, except for the 
first timer/counter format of the line. In the timer/counter format, the next two lines 
must be blank so that there is sufficient room for the format. Otherwise, an error 
message is displayed. 
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Chapter LJ PLC Control and Status 

5 

The programmer can interact with an operating PLC in many ways. Monitoring 
program execution and reference tables was described in previous chapters. Several 
additional features involve interaction between the programmer and an operating PLC. 
To use most of them, the programmer must be connected to the PLC and must be in 
ONLINE or MONITOR mode. 

If the programmer is not connected or is in OFFLINE mode, asterisks may be displayed 
in place of values in many fields when the function screens are displayed. In addition, 
some of these features may be protected by passwords. 

To use these features, press STATUS (F3) from the main menu, or Shift -F3 from any 
other main menu function. 

> 
PLC CONTROL fiND SThIUS 

NODEL: CPlJ31lA SOFTWARE REUISION: 4.02 

Fl . . . Run/Stop PLC 
F2 . . . Password Protection 

F3 . . . PLC.Fault Table 

;: ::: 
I/O Fault Table 
PLC Nemory Usage 

I 8; ::: 
Block Ncmory Usage 
Reference Table Sizes 

FB . . . PLC Sweep Table 

Note 
The screen displayed above identifies the CPU model which is attached 
and its software revision. 

The F9 and FlO softkeys are now blank when the PLC Control and Status menu is 
displayed. F9, which had previously been designated as the OEM softkey, is not present 
unless the active function is OEM protection. When the function is OEM protection, F9 
will become the OEM softkey. 
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FlO, which had previously been designated as the Clear softkey, is not used unless the 
active function is either the PLC fault table or the I/O fault table. When either fault table 
function is active, FlO will become the Zoom softkey and F9 will become the Clear 
softkey. 

Run/Stop the PLC 

To start or stop program execution in the PLC, and to determine the state of outputs if 
the PLC is started, press PLC Run (Fl) from the PLC Control and Status menu or from 
another PLC functions screen. Communications between the programmer and the PLC 
must already be established. 

> 

RUN / STOP PLC 

PLC: m ( RUN/OUTputs Enabled, 
STOP/IOSCfiN, STOP/NO IOscan 1 

<< Select PLC State, then Press ENTER Hey to llake Change >> 

<< Note: If  the RUN/OUT EN state is chosen, the PLC will begin executing >> 
<< with the output scan ENFIBLED. If the SIOP/IOSC~IN state is >> 
<< chosen, the PLC will stop executing with the output scan ENABLED. >> 

If the programmer is in OFFLINE mode, default values are displayed on the screen. 
Press ALT-M to change the programmer operating mode to ONLINE or MONITOR 
mode. (For the Workmaster and CIMSTAR I computers, use the keyswitch. Refer to 
appendix C, “Programmer Environment Setup,” for instructions on using the keyswitch.) 
ALT-R can also be used to toggle the PLC mode between RUN and the configured 
STOP mode. 

The PLC field on the screen shown above indicates whether the attached PLC is to be 
started or stopped. When the programming software is initially executed, this field is 
initialized to STOP Use the Tab key to select one of the modes listed below; then, press 
the Enter key. 

Mode Description 
-. 

Run/OutputsEnabled The PLC is running the logic program with outputs enabled. 
Stop/IOScan The PLC is stopped, not executing the logic program, but is scanning I/O. 

Stop/No IOScan The PLC is stopped, not executing the logic program, no I/O scan. 
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PLC Password Protection 
PLC password protection can be used to restrict access to selected PLC functions. After 
passwords have been set up, a protected function cannot be used unless the proper 
password has been entered. Password protection is not intended to restrict access to the 
programming or configuration software. If PLC communications are suspended, 
protection level will automatically return to the highest unprotected level. 

To display or change the current protection level of the PLC, the programmer must be in 
ONLINE or MONITOR mode and communicating with the intended PLC. Select 
Password (F2) from the PLC Control and Status menu or from another PLC functions 
screen. 

PASSWORD PROTECTION 

ACCESS PASSWORD CURRENT 
LEUEL ACTIVE LEVEL ACCESS DESCRIPTION 

4 N X Change Password, Write LogicXonfig 
3 N Write LogicAonfig, PLC Stopped 
2 N Write Data, Clear Fault Tables 
1 n Read PLC Only 

ENTER PASSWORD TO CHANGE ~ICCESS LEUEL : m 

<< Type Password, Then Press ENTER Key >> 

If the screen appears without entries, the programmer is in OFFLINE mode. Press 
ALT-M to change the programmer operating mode to ONLINE or MONITOR mode. 
(For the Workmaster and CIMSTAR I computers, use the keyswitch.) 
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I- 

I Password 
Active 

Current Level 

Description 

Each access level includes all the privileges of lower levels: 

l Level 4. -* Write to all configuration or logic. Configuration may only be 
written in STOP mode; logic may be written in STOP or 
RUN mode. Display, set, or delete passwords for any level. 
(This is the default if no passwords are assigned.) 

l Level 3: Write to any configuration or logic, including word-for-word 
changes, the addition/deletion of program logic, and the 
overriding of discrete L/O. 

l Level 2: Write to any data memory, except overriding discrete VO. 
The PLC can be started or stopped. PLC and I/O fault tables 
can be cleared. 

l Level 1. Read any PLC data except passwords; no PLC memory may 
----’ be changed. 

A Y (Yes) displayed in this column indicates that a password has been 
assigned to this access level in the PLC. 

An x displayed in this column indicates the current protection level of the 
PLC. 

Access allowed at each level. Privileges accumulate as the level increases; 
at any given level, all privileges at lower levels are permitted. 

Changing the Privilege Level 

To access any level, the programmer must be in ONLINE or MONITOR mode and 
communicating with the PLC. 

1. Move the cursor to the line at the bottom of the screen which prompts you to enter a 
password to change the access level. 

2. Type a password, consisting of up to 4 ASCII hexadecimal digits (0 - 9, A-F), and 
press the Enter key. Characters are not displayed as you type them. 

A valid password enables you to access the protection level for that password, and also 
all protection levels below that level. 

.-. 
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Creating, Changing, or Removing Passwords 

Passwords are created in the configuration software, using the status function as 
described below. They are then transmitted to the PLC, where they are stored. 

The PLC does not save passwords through a loss of power, unless the 
CPU battery is attached. After restarting the PLC, passwords must be 
sent to the PLC again. 

The use of passwords is an optional feature; it is not necessary to use any passwords at 
all. You can also use passwords to restrict access to some PLC features but not to others. 
Note, however, that the PLC always defaults to the highest unprotected level, so there 
should not be any “gaps” in protection levels. 

To enter or change passwords, the computer must be in ONLINE mode and 
communicating with the PLC. Entering or changing passwords requires access to the 
highest level. If no passwords have been set up for the system, this level is automatically 
available. Once passwords have been entered, they can Q& be changed by performing 
one of the following tasks: 

l Enter the correct password to access the highest-level privileges. 

OR 

l In the configuration software, by place the master diskette No. 1 in the system disk 
drive of the computer and press the ALT and o keys. Because this allows passwords 
to be overridden or changed without entering the correct password, it is important 
to keep the original software master diskettes in a secure location. 

To create, change, or remove passwords: 

1. Access the Password Protection screen in the configuration software by pressing 
Password (FZ) from the PLC Control and Status menu. A column titled “Password” 
appears on this screen; this column is not displayed in the programming software. 
Use this column to enter new passwords. 

2. If there is not already a password set for the highest level, begin by creating one. 
This will protect the passwords you enter against unauthorized changes. 

3. In the password column, locate the cursor at a level you want to protect or 
unprotect. Then: 

A. To create or change a passwori!; enter a password consisting of up to 4 .ASCII 
hexadecimal digits (0 - 9, A - I?. 

B. To remove an existing password previously stored to the PLC, enter four blank 
characters or press UT-C to clear the field. 

C. Press the Enter key to validate your entry. 

4. To save each new password to the PLC, press the Enter key again. Respond to the 
prompt that appears by pressing the Y (Yes) key. 

If you want to quit without saving any passwords to the PLC, press the N (No) key. 

5. To exit, use the Escape key or any main menu function key. 
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Enabling/Disabling Passwords 

The ability to use passwords may be enabled or disabled in the configuration software. 
You may want to disable this feature to prevent someone from setting passwords in the 
CPU. 

A sample CPU module detail screen displaying the Passwords field that would be used 
to enable or disable the password feature is shown below. To access this screen, press 
zoom (Flo) with the cursor positioned on the CPU-configured slot on the Rack 
Configuration screen. 

> 
SERIES X1-30 NODULE IN IMCK 1 SLOT I[] 
I SOFTWQRE CONFIGURAIION 

SLOT 

I 

Catalog t: IC693CPU331 SERIES 90-30 CPU, NODEL 331 
1 

I 
IOScan-Stop: NO Baud Rate : 19200 
Pwr Up Node: LAST Parity : ODD 
Logic-From : RFlN Stop Bits : 1 
Registers : RAN Noisy Chan : HO 
Passwords : T Noden TT : 0 

Idle Time : 10 
l/l00 Second / Count 
Seconds 

Chksum Wrds: 4 Sweep node : NORHClL 
Sweep Tnr : N/A msec 

The values for the Password field are ENABLED (default selection) or DISABLED. 

Entering ENABLED will allow the password feature to be used; entering DISABLED 
will prevent the password feature from being used. 

1 Caution J 

In order to re-enable passwords once they have been disabled, PLC 
memory must be cleared with an HHl? The HHP needs to be 
connected. Then power off the PLC. Then hold both the CCLR> and 
CM/T> keys down while powering the PLC back up. If you do not 
have an HHP, call the GE Fanuc Technical Service Hotline 
(l-800-828-5747) for assistance. 

Please refer to chapter 10, section 3, “Configuring the CPU Module,” for more 
information on configuring this module. 
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OEM Protection 

The OEM protection feature provides a higher level of security than password 
protection. It may be used to further restrict access to program logic and configuration 
parameters. 

To display the OEM Protection screen, press OEM (F9) from the Password Protection 
screen. 

GFK-0466G Chapter 5 PLC Control And Status 

DEN PROTECTION 

OEN PROTECTIOH STClTE = UNLOCKED 

ENTER OEtl KEY TO CHMGE PROTECTION STFITE : m 

<< Type OEN Key, Then Press ENTER Key >> 

OEM protection is enabled and disabled by entering the OEM key. The OEM key is a 1 
to 4 hexadecimal digit password. If the OEM key has never been set, it will equal the 
NULL (blank) string. Definition of the OEM key may only be performed in the 
configuration software; however, OEM protection may be locked or unlocked in the 
programming software. 

The OEM protection state is toggled between unlocked and locked each time the OEM 
key is correctly entered. The OEM protection state cannot be toggled to locked until the 
OEM key is set to something other than the NULL (blank) string. Once the OEM 
protection is locked, it will remain locked until the OEM key is correctly entered to 
toggle the protection state. 

The OEM protection state is retentive across a power cycle. If the OEM protection is 
locked in the PLC and power is lost, the OEM protection state will remain locked when 
power is restored to the PLC if the CPU battery is attached. 
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PLC Fault Table 
The PLC Fault Table screen lists PLC faults such as password violations, 
PLC/configuration mismatches, parity errors, and communications errors. For example: 

5-8 

PLC FAULT TABLE 

TOP FAULT DISPLfiYED: 00005 ThBLE LAST CLEARED: 01-22 05:42:30 
TOTfiL FAULTS: 00005 ENTRIES OVERFLOWED: 00000 

PLC DhTE/TINE: 01-22 05:51:18 

FAULT FAULT DFlTE TINE 
LOCATION DESCRIPTION N-D H: N: S 

-- 

0.2 System configuration mismatch 01-22 05:50:45 
0.1 Password access failed 01-22 85:49:24 

0.1 Flpplication stack overflow 01-22 05:48:58 
0.1 Application stack oucrflow 01-22 05:48:58 
0.1 Failed battery signal 01-22 05:42:30 

To display the PLC Fault Table screen, press PLC Fault (F3) from the PLC Control and 
Status menu or from another PLC functions screen. The programmer may be in any 
operating mode. However, if the programmer is in OFFLINE mode, no faults are 
displayed. In ONLINE or MONITOR mode, PLC fault data is displayed. In ONLINE 
mode, faults can be cleared (this may be password protected). 

Field Description 

Top Fault Displayed The index of the PLC fault currently at the top of the fault display is 
shown on the first line of this screen. 

Total Faults The total number of faults since the table was last cleared. 
Table Last Cleared The date and time faults were last cleared from the fault table. 

This information is maintained by the PLC. 
Entries Overflowed The number of entries lost because the fault table has overflowed since it 

was cleared. The PLC fault table can contain up to 16 faults. 
PLC Time/Date The current date and time. This is also maintained by the PLC. 

Note 
Because the Model 323,321,311,313,211, and Micro CPUs do not 
support the time-of-day clock, entries for date and time in the fault 
tables are displayed as 00-00 0O:OO:OO. 
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Fault Table Entries 

For each fault, the display shows the date and time the fault occurred, and the following 
information about the fault: 

L- 

-l 

Field I Description 

Fault Location The location of the fault (rack/slot address). 
For example, 3.2 refers to rack 3, slot 2. 

Fault Description The fault that has occurred: 

Loss of, or missing, I/O module. 
Loss of, or missing, option module. 
Addition of, or extra, rack. 
Addition of, or extra, I/O module. 
System configuration mismatch. 
PLC CPU hardware failure. 1 
Non-fatal module hardware failure. 
Option module software failure. 
Program checksum failure. 
Low battery signal. 
Constant sweep time exceeded. 
PLC system fault table full. 
User application fault. 
No user program present. 2 
Corrupted user program on power-up. 
Window completion failure. 
Password access failure. 
Null system configuration for RUN. 3 
PLC CPU system software failure. 4 
Communications failure during store. j 

1 
2 

Running the system with null system configuration is the same as having VO scans suspended. 
If this fault occurs, the PLC stops all activity. 
To clear this fault, you must cycle power to the PLC. 

3 If this fault is present, the PLC will not transition to RUN mode. This fault must be cleared 
from the programmer (not cleared by cycling power). 

For diagnostic faults, the CPU sets fault references. For fatal faults, the CPU sets fault 
references and places the CPU in STOP mode. 

If there are more faults than will fit on one screen, you can display them using the 
Home, End, Page Up and Page Down, and cursor keys. Refer to the Series 
90-30/20/Micra Programmable Controllers Reference Manual, GFK-0467, for more fault 
information. 
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Number of Faults in the PLC Fault Table 

The PLC fault table can contain up to 16 faults. Additional faults cause the table to 
overflow, and faults are lost. The system reference SY-FULL (%SOOO9) is set to indicate 
that the fault table is full. 

As faults occur, the first 8 faults are logged into the table and remain there until the table 
is cleared. None of these eight faults is dropped if the table overflows. For faults 9 
through 16, however, the fault table operates as a First-In-First-Out queue. When fault 
17 occurs, fault 9 is dropped from the table. Clearing the fault table removes all the fault 
entries. 

Fault 16 
Fault 15 
Fault 14 
Fault 13 
Fault 12 
Fault 11 
Fault 10 
Fault 9 

Fault 7 
Fault 6 
Fault 5 
Fault 4 
Fault 3 
Fault 2 
Fault 1 

f- New faults are added here. 

f- Faults overflow here. 
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Zooming into the PLC Fault Table 

The zoom (~10) softkey enables you to obtain additional information pertaining to 
each fault listed in the PLC fault table. By moving the cursor to a particular fault and 
pressing zoom (FIO), information about the error code, default action, description of 
the error, and appropriate corrective action is displayed on a screen similar to this one 
for a low battery signal. 

2 System configuration mismatch Ql-7.2 05:50:45 
QQQQQQ QQQ37EFZ QBQ3 QlQQ QQQQQQQQQQQQQQQQQQQ47EQCQBQ3QlQQQQQQQQQQQQQQQQQQ 

4 Rodule and Configuration Do Not Hatch * 
The PLC operating system software (system configurer) generates this 
fault when the module occupying a slot is not of the same type that 
the configuration file indicates should be in that slot. 

(1) Replace the module in the slot with one of the type that the 
configuration file indicates is in that slot. 

(2) Update the configuration file. 

Note 
A hexadecimal dump of the fault can be displayed by pressing CTRL-F 
from this screen. For more information on fault explanations and 
correction and CTRL-F, please refer to the Series 90-30/20/Micra 
Programmable Controllers Reference Manual, GFK-0467. 

GFK0466G 

All softkeys are disabled on this screen, except for Exit (Shif t-FlO). The Abort key 
(UT-A) and the Escape key may also be used to exit from this screen and return to the 
PLC fault table. 

Clearing the Fault Table 

Pressing Clear (F9) in ONLINE mode clears all faults from the fault table. Faults can 
also be cleared from the program logic using the SVCREQ function, as described in the 
Series 90-30120lMicro Programmable Controllers Reference Manual, GFK-0467. If passwords 
have been enabled in the PLC, you must be at level 2 or higher in order to clear the fault 
table. 

If a printer is connected to the programmer, you may want to print a copy of the fault 
table screen by pressing the Print Screen key before clearing the fault table. 

Clearing the fault table, of course, does not clear fault conditions in the system. If the 
condition that caused a fault still exists, the fault may be reported again after storing the 
configuration, cycling power to the PLC, or during a STOP-TO-RUN transition. 
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I/O Fault Table 
The I/O Fault Table screen lists I/O faults such as circuit faults, address conflicts, forced 
circuits, and I/O bus faults. For example: 

!~!~~~7~8~y~lG~ 
[SETUP [FOLDER IUTILTY IPRINT 

I/O FAULT ThBLE 

TOP FAULT DISPLfiYED: 00002 TABLE LAST CLEMED: 01-21 08:26:37 
TOTAL FAULTS: GO002 ENTRIES OUERFLOWED: 80000 

FAULT DESCRIPTION: PLC DFITE/TIflE: (31-22 05:54:48 

FfMJLT CIRC REFERENCE FfUlLT FAULT DATE TIIlE 
LOChTION NO. ADDR. ChTEGORY TYPE H-D H: n: s 

-- 
0.3 ADD'N OF I/O tlODULE Gl-22 05:54:13 
0.3 ADD'N OF I/O IlODULE 01-22 05:54:02 

To display the I/O Fault Table screen, press I/O Fault (F4) from the PLC Control and 
Status menu or from another PLC functions screen. The programmer may be in any 
operating mode. However, if the programmer is in OFFLINE mode, no faults are 
displayed. In ONLINE or MONITOR mode, PLC fault data is displayed. In ONLINE 

mode, faults can be cleared (this feature may be password protected). 

Field Description 

Top Fault Displayed The index of the I/O fault currently at the top of the fault display is shown 
on the first line of this screen. 

Total Faults The total number of faults since the table was last cleared. 
Fault Description An explanation of the fault that is currently highlighted in the J/O fault 

1 table. 
Table Last Cleared 1 The date and time faults were last cleared from the fault table. This 

information is maintained by the PLC. 
Entries Overflowed The number of entries lost because the fault table has overflowed since it 

1 
was cleared. The I/O fault table can contain UD to 32 faults. 

PLC Time/Date 1 The current date and time. This is also maintiined bv the PLC. 

Note 

Because the Model 311,313,211 and Micro CPUs do not support the 
time-of-day clock, entries for date and time in the fault tables are 
displayed as 00-00 0O:OO:OO. 
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Fault Table Entries 
For each fault, the display shows the date and time the fault occurred, and the following 
information about the fault: 

Field Description 

Fault Location The location of the fault (rack/slot address). For example, 3.2 refers to 
rack 3, slot 2. 

Circuit Number The relative position of a point within its module. The value may 
to 1023. - 

ReferenceAddress The I/O reference address where the fault was 
consists of a two or three character identifier (%I, %Q, %IQ, %AI, %AQ) 
specifying the memory type and a five-digit offset within the mernory type. 

Fault Category The general type of fault that has occurred. For more 
GFK-0467. 
For diagnostic faults, the CPU sets fault references. For fatal faults, the 
CPU sets fault references and places the CPU in STOP mode. 

Fault Type This further explains the fault category. For more information, refer to 
GFK-0467. I 

If there are more faults than will fit on one screen, you can display them using the 
Home, End, Page Up and Page Down, and cursor keys. 

Number of Faults in the I/O Fault Table 

The I/O fault table can contain up to 32 faults. Additional faults cause the table to 
overflow, and faults are lost. The system reference IO-FULL (%SOOlO) is set to indicate 
that the fault table is full. 

As faults occur, the first 16 faults are logged into the table and remain there until the 
table is cleared. None of these 16 faults is dropped if the table overflows. For faults 17 
through 32, however, the fault table operates as a First-In-First-Out queue. When fault 
33 occurs, fault 17 is dropped from the table. Clearing the fault table removes all the 
fault entries. 

Fault 32 
Fault 31 

l 

0 

l 

Fault 17 

Fault 16 
Fault 15 

l 

l 

l 

Fault 1 

f- New faults are added here. 

4 Faults overflow here. 
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514 

Zooming into the I/O Fault Table 

The zoom (FlO) softkey enables you to obtain additional information pertaining to 
each fault listed in the I/O fault table. By moving the cursor to a particular fault and 
pressing zoom (FlO ), information about the error code, default action, description of 
the error, and appropriate corrective action is displayed on a screen similar to this one 
for an Addition of I/O Module error. 

/ 

0.3 ADD’N OF I/O mDLlLE Ol-2.2 Q55:54:1 
00 FFOOOO 00037F7FFF7F 0702 OF 00 00 OlOOeOOOOeOOO47EC508820180(3~~008~~( 

bddition of I/O Nodule 

ware generates this error when an I/O module, which 

Corrective fiction 
----------------- 

1.1 No action necessary if the module was remoued or replaced, or the 
remote rack uas power cycled. 

2.) Update the configuration file or remoue the module. 

Next - Page Down 
. / 

Note 
A hexadecimal dump of the fault can be displayed by pressing CTRL-F 
from this screen. For more information on fault explanations and 
correction and CTRL-F, please refer to the Series 90-30/20/Micra 
Programmable Controllers Reference Manual, GFK-0467. 
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Press the Page Down key to display additional data pertaining to the fault. 

The PLC operating software generates this error when it detects a Node1 30 
I/O module in a slot which the configuration file indicates should be empty. 

Corrcctiue Action 
------_---------_ 

1.) Rcnoue the module. (It may be in the wrong slot.) 
2.) Update the configuration file to incl.ude the extra module. 

Previous - Page Up 

For more information on fault explanations and correction, refer to chapter 3, “Fault 
Explanation and Correction,” in the Series 90-30120lMicro Programmable Controlkrs 
Reference hlanual, GFK-0467. 

All softkeys are disabled on this screen, except for EXIT (Shift -FlO). The Mmrt key 
(ALT-A) and the Escape key may also be used to exit from this screen and return to the 
PLC fault table. 

Clearing the Fault Table 

You can clear the fault table in ONLINE mode by pressing Clear (F9). (This may be 
password protected.) Faults can also be cleared from the program logic. 

Clearing the fault table removes the faults it contains. Clearing the fault table does not 
clear fault conditions in the system. If the condition that caused a fault still exists, the 
fault may be reported again after storing the configuration, cycling power to the PLC, or 
during a STOP-to-RUN transition. 
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PLC Memory Used 
L. 

The PLC Memory Usage screen shows the amount of PLC memory available and the 
amount used for application program information. To display this screen, press PLC 
Memory (F5) from the PLC Control and Status menu or from another PLC functions 
screen. This is an example of the PLC Memory Usage screen: 

5-l 6 

PLC NENORY USFiGE 

PLC ID: NODEL: CPU311A SOFTWORE REUISION: 4.01 

USER NENORY AUAILABLE = 6k bytes 

USER PROGRM = 544 bytes 

PROGRAH REHAINING = 5600 bytes 

I==%==- 
/ 

Model 

---..-I - . - 

Description 

In ONLINE or MONITOR mode, the name of the PLC being 
communicated with. It will always be the same as that shown in the 
status area of the screen. The ID name can be set on the Assign PLC ID 
screen in the configuration software. 
The model number of the attached PLC: 

l CPU 211: Series 90-U) PLC Model 211. 
l UDRl/2: Series 90 Micro PLC Model UDROOl or UDR002. 
l uAAoo3: Series 90 Micro PLC Model UAAO03 
l UDD004: Series 90 Micro PLC Model UDD004 
l UDR005: Series 90 Micro PLC Model UDROOS 
l CPU 311: Series 90-30 PLC Model 311 with a 5 or lo-slot rack. 
l CPU 331: Series 90-30 PLC Model 331 with a IO-slot rack. 
l CPU 340: Series 90-30 PLC Model 340 
l CPU 341: Series 90-30 PLC Model 341 
l CPU 351: Series 90-30 PLC Model 351 

Sottware Revision The revision of PLC software. 
User Memory 

Available 
The amount of memory in the PLC that is available for application 
program information. 

User Program The amount of program memory occupied by the logic program. 
ProgramRemaining The amount of program memory remaining. 
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Block Memory Usage 
The Block Memory Usage screen shows the amount of memory used for different parts 
of the application program. For example: 

BLOCK NENORY USFlGE 

BLOCK NfiNE: JWIN 
BLOCK CHECKSUR: EQUAL 

PROGRANNER PLC 

PROGRAN (bytes) = 170 170 
DECLARflTIONS (entries) = 
EXPLANATIONS (bytes) = = = 

<< To Display Information About Another Block, Type the >> 
<< Block Name on the Command Line, Then Press ENTER Key >> 

To display the Block Memory Usage screen, press Block MEIII~OW (~6) from the PLC 
Control and Status menu or from another PLC functions screen. The first block for 
which information appears is the -MAIN block. To display information for another 
subroutine block, enter its name on the command line and press the Enter key. 

Field Description 
r 

Block Name The name of the block for which values are displayed. Values can 
displaved for locked blocks. 

Block Checksum The result of a comparison of the code checksums for the block from the 
uromammer and from the PLC. This is either EOUAL or NOT EOUAL. I 

Program The block’s logic memory size. 

Declarations 1 The block’s svmbol table size. 

I Explanations The blocks explanation text size. This field will always display asterisks since 
no exnlanations are currentlv stored in the PLC. 
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Configured Reference Sizes 
-. 

To see how much memory has been used for program references, press Reference 

Size (F7) from the PLC Control and Status menu or from another PLC functions screen. 

REFERENCE TABLE CONFIGURft'fICJN 

TflBLE 

INPUTS XI : 
OUTPUTS ZQ : 

INTERNAL COILS zN : 
TEHPORARY COILS ZT : 

GENIUS GLOBAL zG : 
REGISTERS zR : 

hNf3LOG INPUTS &II: 
ANALOG OUTPUTS 2AQ : 

HIGHEST CONFIG CONFIG 
USED - LItlIT - LIRIT - 
FOLDER FOLDER PLC 

512 512 
512 512 

1024 1024 
256 256 

1280 I.280 
2048 2048 

128 128 
64 64 

This function is available in all programmer operating modes and also to locked blocks. 
No values are displayed for the PLC if the programmer is in OFFLINE mode. No 
values are displayed for the configuration file if there is no configuration file in the 
current folder. Values that do not match are highlighted. 

Field Description 

Highest Used - Folder Lists the highest value used. 
Config Limit - Folder Lists a configuration value for each reference type in the folder. 
Config Limit - PLC Lists a configuration value for each reference type in the PLC. 
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PLC CPU Sweep Control 
You can set the Sweep while the PLC is in RUN mode, and it only affects the PLC during 
that RUN; i.e., each time the PLC goes from STOP to RUN mode, the default sweep 
mode takes effect. No matter what the default sweep setting is, you can change it for 
the current RUN and have the resulting effects immediately applied. You can u:se the 
Active Constant Sweep Mode Parameter to toggle the sweep mode of the PLC without 
having to change the configured sweep settings, or you can change the amount: of time 
for the constant sweep on this same screen. (This may be very useful when you need to 
fine tune the sweep time while the PLC is running a program.) 

To display or change PLC timers, press sweep (F8) from the PLC Control and Status 
menu or from another PLC functions screen, 

GFK0466G Chapter 5 PLC Control and Status 

> 
PLC SWEEP CONTROL AND IlONITOR 

NEW SETTING PLC SETTING 

MODE IIHE BODE IIRE 

SWEEP MODE m 100 NORHAL 100 msec 
PROGRAMER WINDOW - - - 6 mstc 

COM’lUNICf3IION WINDOW - - - 6 msec 

CHECKSUH WORD : El Words 
WATCHDOG IIIIER : 2QQ msec 

ACTUAL SWEEP IIflE : 3 msec 

<< Press ENTER Key to send new settings to PLC >> 
<< The settings in the PLC will be updated with settings from the >> 
<< CPU configuration when the PLC state is changed from STOP to RUN >> 

Changes will not be saved in folder 

In ONLINE or MONITOR mode, the software shows the current CPU sweep time 
information 

To change the Active Constant Sweep Mode Parameter, press the Tab key to change the 
first selection (“Mode”) from “NORMAL’ to “CNST SWP” (if necessary-if you are just 
changing the time of the Constant Sweep, it will already say “CNST SWP”). Press the 
Right Cursor (arrow) key to advance the cursor to the “Time” selection. The:n enter 
the desired number of milliseconds (5 to 200 with a default of 100 for most CPUs-5 to 
500 for the 351 CPU). 

Note 
Remember that the number of seconds entered here cannot exceed the 
value of the Watchdog Timer. Also remember that the change you make 
through the Active Constant Sweep Mode Parameter wilI have 
immediate effect but will be replaced by the default sweep mode each 
time the PLC goes from STOP to RUN mode. 

Press the Escape key when done. 
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Note 
Remember, settings from this screen are only stored in the PLC, not in 
the folder, These settings may be configured and stored in the folder 
using the configuration function. For more information, refer to chapter 
10, section 3, “Configuring the CPU Module.” 

Active Constant Sweep Mode Setting 
No matter what the default sweep setting is, you can change it when the PLC is in RUN 
mode and have the resulting effects immediately applied. You can use the Active 
Constant Sweep Mode Parameter to toggle the sweep mode of the PLC without having 
to change the configured sweep settings, or you can change the amount of time for the 
constant sweep on this same screen. (This may be very useful when you need to fine 
tune the sweep time while the PLC is running a program.) 

To change the constant sweep time (unless it is password-protected) or the mode, 
Logicmaster must be in ONLINE mode. To set the Active Constant Sweep Mode 
Parameter, after entering the PLC Sweep Control screen, press the Tab key to change 
the first selection “Sweep Mode” from “NORMAL’ to “CNST SWP” (if necessary-if you 
are just changing the time of the Constant Sweep, it will already say “CNST SWP”). 
Press the Right Cursor (arrow) key to advance the cursor to the “Time” selection. Enter 
the desired number of milliseconds (5 to 200 with a default of 100). 

Note 

Remember that the number of seconds entered here cannot exceed the 
value of the Watchdog Timer. Also remember that the change you make 
through the Active Constant Sweep Mode Parameter will have 
immediate effect but will be replaced by the default sweep mode each 
time the PLC goes from STOP to RUN mode. 

For an explanation of the PLC sweep, refer to chapter 2, “System Operation,” in the 
Series 90-30120lMicro Programmable Controllers Reference Manual, GFK-0467. 
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This chapter explains how to set up the programmer for communication with the PLC 
and how to select the programmer operating mode. To use the programmer setup 
features, press SETUP (F7) from within the programming software. 

(FOLDER (vrr~ru (PRIM ' 
8-9-O= 

PROGRARNER SETUP 

FZ .a... Set Prgmr llode (OfflineAlonitor~Online) 

111 PLC Communlcatlons Serial Port Setup 

Note 
On computers with a keyswitch, such as the Workmaster or CIMSTAR I 
industrial computer, the Mode Selection (F2) key does not appear on 
the Programmer Setup screen, unless the keyswitch was disabled during 
programmer setup. 
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Section 1: Programmer Operating Mode 
- 

During configuration and programming, the computer is always in one of three 
operating modes: 

Mode Description 

OFFLINE OFFLINE mode is used for program development. The programmer 
does not communicate with the PLC in OFFLINE mode; power flow 
display and reference values are not updated. 

ONLINE ONLINE mode provides full CPU communications, allowing data 
to be both read and written. 

MONITOR MONITOR mode allows programs to be examined and real-time status 
to be displayed, but no changes of logic, reference values or I/O 
overrides are allowed. For Workmaster and CIMSTAR I computers, 
MONITOR mode is the only mode which allows the key to be removed 
from the keyswitch. 

Many functions require the computer to be in either MONITOR or ONLINE mode. To 
use either of these operating modes, communications must have been established 
between the computer and the CPU. 

Mode Selectiofl 

Both the Workrriaster and CIMSTAR I computers have a keyswitch which must be used 
to select the programmer operating mode. The presence of this keyswitch must be 
indicated in the programmer setup file, as described in appendix C. 

For computers without a keyswitch (e.g., the Workmaster II computer), the programmer 
mode can be selected by pressing Mode (F2) from the Programmer Setup menu or the 
Serial Port Setup screen. The programmer mode can also be changed by pressing ALT-M 
from another programming function 

IFOLDER IUIILIY ~PRI~I - 
a~Y~o= 

> 

SET PROGRAHHER HODE 

HODE = m (OFFLIHE. HONITOR, ONLINE) 

<< Press ENTER Key to Inuoke Hode Change >> 

To change the programmer operating mode, use the Tab key to toggle choices at the 
cursor position or type in a new value. Press the Enter key. 
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Section 2: Selecting SNP Connections 

The “Select SNP Connections” screen provides a log of SNP IDS defined by the user. 
Logicmaster 90-30/20/Micra software does not create or use the information in these 
fields, but it may be helpful to refer to this listing when selecting a specific SNP ID. 

> 

SELECT SNP CONNECTIONS 

FILE NFltIE c :\Ltl9o\zPLc030. PSU 

SELECTED SNP ID 
PORT CONNECTION DIRECT (DIRECT, llULIIDROPl 

SNP IDS ( Informational Use Only 1 

1: AOOOl 2: A0002 3: A0003 4: BOO01 5: BOO02 
6: m 7: 0: 9: 10: 

11: 12: 13: 14: 15: 
16: 17: 10: 19: 20: 
21: 22: 23: 24: 25: 

5;; 
27: 7.0: 29: 30: 
32: 

Field 

File Name 

Description 

The name of a disk file containing the PLC selection information. 
name is entered, the default name %PLCO3O.PSU is used. This field allows 
you to save the setup parameters to a file other than the default file name. 
You can then recall the setup from this saved file and perform the setup 
within that screen. 

Selected SNP ID The name used to identify the PLC to be communicated with. A 
may be specified as the SNP ID by leaving the field blank. This allows 
communication to any PLC using the currently active serial port setup. 
The null string SNP ID should be used only for direct (point-to-point) 
PLC connections, since all PLCs will respond in a multidrop configuration. 

Port Connection The serial link configuration. The serial port can be set up for direct 
(point-to-point) communication with one PLC, or multidrop configuration 
with several PLCs connected to the WSI Board serial port. Direct 
connection should not be used with a multidrop configuration. In a 
multidrop configuration, all PLCs must be set up with the same parity and 
number of stou bits. Thev can, however, have a different baud rate. 

SNP ID Numbers These fields allow you to enter the SNP IDS which have already been 
defined. 
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Section 3: PLC Communications Serial Port Setup 
.- 

In the standard serial communications version of the software package, the PLC 
Communications Serial Port Setup screen takes the place of the Programmer WSI Serial 
Port Setup screen used in the WSI-based version. If you are using the WSI Board for 
serial communications, skip this information and go to the information on WSI serial 
port setup which follows. 

The Standard Serial COM Port version of Logicmaster 90-30/20/Micra software provides 
logic programming and configuration for the Series 90-30,90-20, or Micro PLC, using the 
COMl, COM2, COM3, or COM4 serial port instead of a Work Station Interface (WSI) 
board. This version is available as a separate programming package. It also supports 
offline programming. 

Standard Serial COM Port 
The contents of the Standard Serial COM Port version of Logicmaster 90-30/20/Micra 
programming package include: 

l One 5.25-inch High Density diskette, two 3.5inch Double Density diskettes. 

8 Logicmaster 90-30/20/Micra Programming Software User’s Manual, GFK-0466. 

8 Series 9&30/2O/Micro Programmable Controller Reference Manual, GFK-0467. 

l Important Product information for the Standard Serial COM Port Version of Logicmaster 
90-30/20/Micra Software, GFK-0683. 

l If the programming package is ordered as IC641SWC306 (or IC641SWC307 
depending on the type of diskettes used), a Miniconverter Kit, IC690ACC901, is 
included. The kit consists of an RS-422 (SNP) to RS-232 mini-converter, a 6-foot (2 
meter) serial extension cable, and a 9-pin to 25-pin converter plug assembly. 

The Standard Serial COM Port version of Logicmaster 90-30/20/Micra software uses a 
software communications driver to perform the functions of the WSI board. This 
communications driver, when added to the Logicmaster 90-30/20/Micra software, may 
not fit in the available memory of most computers unless MS-DOS Version 5.0 ( or 
higher) or a commercially available memory manager is used. 

The following steps must be performed in order to establish communications with the 
Series 90-30/20/Micra PLC: 

1. Configure the computer memory for the communications driver. Logicmaster 
90-30/20/Micra software uses a communications driver that may be loaded into 
different memory areas. Please refer to “Configuring Memory for the 
Communications Driver” on page 6-6. 

2. If both versions of the software package (WSI or Standard Serial COM Port) are 
installed on your computer, you must select which version to run from the Start-up 
Menu’s Setup File Editor. (For directions on how to set up your startup menu to 
handle both versions, refer to page 2-14 and appendix C, “Programmer 
Environment Setup.“) 

3. Connect the cable between the computer’s serial port (COMl, COM2, COM3, or 
COM4), the RS-4220X-485 Converter, and the Series 90-30/20/Micra PLC serial port. 
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Note 

If you have the Miniconverter Kit, IC69OACC901, please refer to 
GFK-0682 for more information. If you wish to make your own cable, 
refer to the Series 90-30/2U/Micro Programmable Controller Installation 
Manual, GFK-0356, for more information. 

4. Set up the computer’s serial port to be used for PLC communications. It should 
match the characteristics of the Series 90-30/20/Micra PLC serial port. Please refer to 
“Setting up the Computer’s Serial Port,” on page 6-10. 

Requirements 
To run the Standard Serial COM Port version of Logicmaster 90-30/20/Micra software, 
you will need: 

Requirement Description 

MS-DOS MS-DOS Version 5.0 or higher. 
Memory Manager MS-DOS Version 5.0 (or higher) or a memory manager that complies with 

one of the following specifications: 

l The LIM,%MS (Lotus Intel Microsoft/Expanded Memory 
Specification) Version 3.2 or later. 

l The XMS (extended Memory Specification) Version 2.0 or later. 
l A list of some compliant memory managers is included at the 

end of this section. 

Computer 

Hard Disk 

A Workmaster II, Zenith Mastersport SL Notebook, or other computer with a 
80386 or higher processor and at least one available COM port. 
At least 4 Megabytes of hard disk space. 
At least 564 KB (577,536 bytes) of available DOS conventional memory; or 
520 KB of available DOS conventional memory and 42 KB of High. Memory 
Area, Upper Memory Block, or Expanded Memory, for the COM port 
driver. 

Miniconverter Kit A Miniconverter Kit, IC690ACC901, may be ordered. This kit contains the 
necessary cable and converter to connect from your computer to the Series 
90 PLC. 

Port Requirements 

,- 

The Standard Serial COM Port version requires at least one Standard Serial COM Port in 
the host computer in order to provide communications with the PLC. This version will 
support either the COMl, COM2, COM3, or COM4 port in common use by 
IBM-compatible machines. These ports must use the INS8250 UART chip, or functional 
equivalent. The COM port I/O addresses and interrupt requests are shown in the 
following table: 
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While the Standard Serial COM Port version of Logicmaster 90-30/20/Micra software is 
active, the serial port assigned to PLC communications will be used exclusively for PLC 
communications. If a serial printer is being used, a second serial port is required; or you 
may direct print output to disk files, and then use MS-DOS to print the disk files while 
outside the Logicmaster environment. 

The Standard Serial COM Port version of Logicmaster 90-30/20/Micra software monitors 
Clear-to-Send (CTS) to determine a cable disconnect. Therefore, Logicmaster 
90-30/20/‘Micro software must use a connection with the Series 90-30/20/Micra PLC that 
will keep its Request-to-Send (RTS) active in ONLINE or ~IONITOR mode. The RTS at 
the PLC must be connected to CTS at the Logicmaster computer serial port. Half-duplex 
modems cannot be used with Logicmaster 90-30/20/Micra software since they rely on 
RTS/CTS flow control, which is not supported by the software. 

The Standard Serial COM Port version of Logicmaster 90-30/20/Micra software supports 
multi-drop connections, using RS-422 4-wire hookups or modems. RS-422 multi-drop 
will work as long as the Series 90 PLC slaves transmit only in response to requests from 
an attached Logicmaster host. 

Configuring Memory for the Communications Driver 
The Standard Serial COM Port version of Logicmaster 90-30/20/Micra software requires a 
communications driver that may be loaded in different memory areas. The communica- 
tions driver requires 42 KB of memory. A memory manager may be required, depending 
on the computer and the amount of installed memory. That is to say, you can load the 
communications driver (requiring 42 KB of memory) into conventional memory if you 
have enough available conventional memory to do so; if not, then you will need to 
ensure that it can be loaded into one of the other areas of memory described on the next 
page and discussed in detail on page 6-13 and following. 

-- 
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MS-DOS Memory Areas Defined 
One of the following memory areas is used to load the communications driver: 

l Extended Memory, consisting of the High Memory Area and extended memory blocks. 
l MS-DOS System Memory, consisting of Conventional Memory and Upper Memory. 
l Expanded Memory. 

GFK-0466G 

5Pe Description 

High Memory 65,520 bytes of memory space just above the 1 Megabyte boundary (addresses 
Area OFFFFF to 1OFFFF). This area can only be accessed by computers with 80286/ 

80386/80486 microprocessors. PCs with 8086/8088/80188/80186 microprocessors 
cannot address this memory space. 

Use of the High Memory Area (HMA) requires either HIMEMSYS 01 
QEMM-386 -R1 memory manager. The memory manager must compl:y to the 
Extended Memory Specification XMS 2.0. For more information on using the 
High Memory Area on an 80386 (Workmaster II) or higher computer, refer to 
page 6-14. 

Upper Memory Memory space between 640 KB and 1 Megabyte. This memory space is usually 
Block used for BIOS or video R4M. On computers with 80386/80486 microprocessors 

and extended memory installed, extended memory can be mapped into this 
area with the aid of a memory manager or MS-DOS Version 5.0 or higher. If 
you want the communications driver loaded into this area, you can configure 
the memory manager to make this area available. For more information on 
using the Upper Memory Block on an 80386 (Workmaster II) or higher comput- 
er., refer to page 6-15. 

Conventional The first 640 KB of memory addresses. It is sometimes referred to as low 
Memory memory (RAM) or base memory (RAM). For more information on using 

conventional memory on an 80386 (Workmaster II) or higher computer, refer 
to page 6-16. For more information on using video RAM on an 80386 
(Workmaster II) or higher computer, refer to page 6-17. 

Expanded The user-installed memory option that can be accessed with an expanded 
Memory memory manager through a page frame area between the MS-DOS 640 KB and 

1024 KB addresses (e.g., GEXMEM). The communications driver may be loaded 
to the page frame area. This memory area is suitable for computers %with Intel 
8Oxx family processors. Some laptop personal computers with 8086/8088 
microprocessor and 1 Megabyte of memory come with an expanded memory 
manager driver (for example, Toshiba 1200). The memory managers must 
comply to the Lotus/Intel/Microsoft LIM Expanded Memory Specification 3.2 
or later. For more information on using Expanded Memory on an 80386 
(Workmaster II) or higher computer, refer to page 6-16. 

QEMM-386 is a trademark of Quarterdeck Office Systems. 
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Communications Driver Load Order 
To specify the area for the communications driver, you must enter Setup from the main 
menu. Refer to appendix C, “Programmer Environment Setup,” for instructions on how 
to change the memory allocation for this driver. 

The recommended setting for this driver memory allocation is uAutomatic,” i.e., you let 
Logicmaster decide how best to set up the memory allocation. If the option selected 
from the PLC Communications Options screen is automatic, communications driver is 
loaded into the first available memory area found, according to the following sequence: 

1. If the High Memory Area is free and the computer supports the High Memory Area, 
the driver is installed in the High Memory Area. 

2. If the High Memory Area is not available, Logicmaster 90-30/2O/Micro software will 
look for the Upper Memory Block area. If there is enough space for the driver, the 
driver can be installed in the Upper Memory Block space. 

3. Then, if neither the High Memory Area nor the Upper Memory Block is available, 
Logicmaster 90-30/20/Micra software will examine the MS-DOS conventional 
memory. If the MS-DOS conventional memory space is large enough for 
Logicmaster 90-30/20/Micra software and the communications driver to coexist, the 
driver will be installed in the MS-DOS memory space as a 
Terminate-and-Stay-Resident (TSR) program. 

4. Next, Logicmaster 90-30/20/Micra software will examine the Expanded Memory. If 
the expanded memory manager is installed, the loader will try to allocate an 

.--- 

expanded memory page frame area and install the driver in the page frame area. 

5. If all these steps fail, then the driver is not installed and a message will appear on 
your screen stating, “PLC communications driver was not installed.” In addition, the 
following prompt will be displayed: “Do you wish to continue? (Y/N)” If you 
answer: Y, you may program offline without PLC communication capability. 

6. If you still wish to communicate with the PLC, you must ensure that one of the 
memory areas listed in steps 1 through 4 above is available. Instructions for 
memory management are listed on page 6-13 and following of this manual and are 
also included in your DOS manual. If you have an additional memory manager, 
such as QEMM, you may wish to refer to that manual as well. 

Note 
The PLC Communications Serial Port Setup screen in the setup function 
of Logicmaster 90-30/20/Micra software will display where the 
communications driver was loaded. Refer to “Setting Up the 
Computer’s Serial Port” on page 6-10 for more information. 
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Running logicmaster 90 Software 
When entering the Standard Serial COM Port version of the software package, the 
software will attempt to install the correct communications driver in the available 
memory space. As mentioned previously, if the driver cannot be installed, the message, 
“PLC communications driver was not installed,” will appear on the Initializing screen. 

The software will prompt you to continue. If you enter N after the prompt, the 
Logicmaster 90 main menu is displayed. You may then exit back to MS-DOS to correct 
the memory problem. 

If you enter Y, the software will proceed without PLC communication capability. (You 
may program offline.) The main menu screen is then displayed. For example, ,the 
programmer software would display this screen: 

GFK0466G Chapter 6 Programmer Setup 

IPROGRN ITABLES (SMUS 1 lSEIUP IFOLDER lUlILIY IPRINT ’ 
lm Zm 3m 4m i- b- ?m Em 3~10~ 

S E R I E S 90-30 / 90-20 / tlICR0 P R 0 G R FI tl tl I N G S 0 F T  W 19 R E 

Uersion 5.00 Direct Serial - CON 

F8 . . . . Program Folder Functions 

<< Press FILT-X at any time to see special key assignments >> 
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Setting Up the Computer’s Serial Port 
The computer’s serial port (COMI, COM2, COM3, or COM4) may be set up from the 
PLC Communications Serial Port Setup screen in the setup function. Press COMSET 
(F4) (COMSET is the abbreviation for Communications Setup) from the Programmer 
Setup menu to display the PLC Communications Serial Port Setup screen shown below: 

)IPORTS IHODE ~PLCSEL 1 I 
. 

1~2~3~4 iiliim 5~6~i~Q-4-1!- 
~UllflODE 1 

> 

PLC COll?lLlNICfiIIONS 
SERIAL PORT SETUP 

PORT EJIZI tcon1, COMZ, COH3, COll4) 
FILE NAflE c:\Ltl9O~zcoflO30.Psu 

PARfMETERS: 
BAUD RATE 19200 (300, 600, 1200, 2400, 4800, 9600, 19200) 
PFIRITY ODD (ODD. EUEN. NONE) 
STOP BITS 1 (1, 2) 
IlODEfl TURNfiROUND TIHE Q (0 . ..255 counts, 1 count = l/l00 second) 

_- 

Note 
The PLC CPU defaults to the parameters displayed on this screen (e.g., 
19200 baud, odd parity, etc.). These parameters must match the CPU slot 
configuration that was last stored to the PLC before communications can 
be established (see chapter 10, section 3, “Configuring the CPU Module”). 

The table on the next page (i.e., the facing page) provides detailed information about the 
fields in the screen shown above. 
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Field Description 

Port Selection Select the serial COM port (COMI, COM2, COM3, or COM4) to be used for 
communicating with the PLC. 

Setup File Name The default file name for saving the setup parameters is changed from 
%WSIO3O.PSU to %COM030PSU, to avoid any confusion with the WSI-based 
version. The ‘j%COM030PSU will contain additional information, such as the 
COM port selection, which is not present in the 0/0WS1030.PSU file. 

Parameters Press Default (F3) to set the parameters on this screen to their default values. 
The PLC CPU defaults to these parameters, as displayed on the screen shown 
above (e.g., 19200 baud, odd parity, 1 stop bit, etc.). These parameters must 
match the CPU slot configuration that was last stored to the PLC before 
communications can be established (see chapter 11, section 3, “Configuring the 
CPU Module”). 
Baud Rate: The transmission rate, in bits per second, of data through the port. 
paritv: Specify whether the parity bit is odd or even; or, if no no parity bit is 
needed, select none. To toggle the selections, place the cursor on the field and 
press Tab to toggle forward (Shift-Tab to toggle backwards.) 
Stop Bits: All serial communication uses at least one stop bit. Slower devices 
may use two stop bits. 
Modem Turnaround Time: The time required for the modem to start data 
transmission after receiving the transmit request. If no modem is used, 
specify zero. When the PLC is connected through a modem, the value 
must be one or greater. 

PLC Information on the communications driver, including: 
Communication l Version. 

Driver l Where the driver was installed: High Memory Area (HMA), 
Information Expanded Memory (EMS), Conventional MS-DOS Memory (DOS), 

or Upper Memory Block (UMB) Area. 
l MS-DOS segment address at which the driver is loaded. 
l MS-DOS INT vector that it will use. 

Setting Up the Port 
To set up the serial port, enter the appropriate values in the fields on the Serial Port 
Setup screen. Use the Up and Down Arrow (cursor mover) keys to move from field to 
field. In each field, you can use the Tab key to cycle through the valid selections, 
Shift-Tab to reverse the direction of the selection display. Once all the values have been 
entered, press Setup (~6). 

Displaying Port Settings 
Press Show Port (~1) to display the current settings for the Serial Port Setup screen. 

Pressing Fl while completing the screen will delete all the changes that have been made. 
The previous settings of the current driver will then be re-displayed on the screen. 

Saving the Port Setup 

GFKO466G Chapter 6 Programmer Setup 

Press Save (F7) to save a copy of the current serial port settings to a disk file. The data 
will be saved to a separate file. If you do not specify a file name, a default name will be 
assigned. 

To create a file of settings which is not automatically invoked, enter a file name other 
than the default name. If no path is given, the current default directory is used. If no 
file extension is provided, .PSU is used. 

After you press Save (F7), the settings are stored to a file and also set up on the port. 
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Displaying File Settings 

The settings currently stored in a file can be viewed by first entering the file name and 
then pressing Show File (F2). If no path is specified, the current default directory is 
used. If no file extension is provided, .PSU is used. If the File Name field is blank, the 
default setup file settings are displayed. 

Port Usage Conflicts 
The standard serial communications version will reserve one of the COM ports for PLC 
communications. To avoid any conflicts, you should follow these guidelines: 

I Conflict 

Setup Files 

User Setup 

Print Destina tions 

Description 

The setuu file looked for durinp: svstem initialization is %COM030PSU. 
This file is used to initialize the”PLC communications port. If more than one 
setup file is found for the designated PLC communications port, the PLC 
communications file %PLCO3OLPSU will take precedence. 

If the Printer Serial Port Setup screen is displayed and you attempt to 
perform a setup on the designated PLC communications port, a warning is 
displayed and the setup is not done. 

_- 
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Memory Manager Specifications 
Any memory manager used to support the Standard Serial COM Port version of 
Logicmaster 90-30/20/Micra software must comply with one of the following 
specifications: 

1. LIIWEMS (Lotus Intel Microsoft/Expanded Memory Specification) Version 3.02 or 
later. 

2. XMS (extended Memory Specification) Version 2.0 or later. 

Compliant Memory Managers 

The following are some drivers which comply with the memory manager specifications 
listed above: 

3. QEMM-386 (Quarterdeck Expanded Memory Manager for 386). This driver can be 
used on computers with 80386/80486 microprocessors. It is available from: 

2. Another application cannot use Expanded Memory if the communications driver is 
loaded into Expanded Memory. 

.” BlueMAX and 386hW are trademarks of Qualitas, Inc. 

GFK0466G Chapfer 6 Programmer Setup 6-13 

Quarterdeck Office Systems 
150 Pica Boulevard 

Santa Monica, CA 90405 
(213) 392-9701 

4. QEMM (Quarterdeck Expanded Memory Manager). This driver can be used on 
computers with 8086l8088 microprocessors. It can be ordered from same address 
listed above. 

5. HIMEM.SYS (MS-DOS Version 5.0 or higher) from Microsoft Corporation. This 
Microsoft memory manager complies with XMS specification. It can be used on 
computers with 80386/80486 microprocessors. 

6. EMM386.SYS (MS-DOS Version 5.0 or higher) from Microsoft Corporation. This 
Microsoft memory manager simulates expanded memory while using extended 
memory. It can be used on computers with 80386/80486 microprocessors. 

7. BlueMAX W for I’S/2 computers and 386MAX T” for 80386 AT-based computers. Both 
are available from: 

Qualitas, Inc. 
7101 Wisconsin Avenue, Suite 1386 

Bethesda, MD 20814 
(301) 907-6700 

Restrictions 

To avoid conflicts of memory usage between the Standard Serial COM Port version of 
Logicmaster 90-30/20/Micra software and MS-DOS programs, the following rules must 
be followed: 

1. If the computer is set up to use the High Memory Area memory area, the VDISK 
program must not be used. Any program using VDISK must remove VDISK before 
running the Logicmaster 90-30/20/Micra software. 
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Using High Memory Area on an 80386 (Workmaster II) 
Or Higher Computer 

Physical Extended Memory for High Memory Area Operation 

If not already present, you must add and configure physical memory on your computer 
to be accessed in memory addresses over 1 Megabyte (FFFFF). 

386 Memory Manager 

You must install a 386 high memory manager such as Microsoft HIMEMSYS (MS-DOS 
Version 5.0 or higher), Quarterdeck QEMM-386 or 386MAX. The memory manager 
should be compliant with the Extended Memory Specification (XMS) Version 2.0 or later. 

You can install HIMEM to allow use of the High Memory Area. 

1. Verify that your CONFIGSYS file contains a device command for the HIMEM.SYS 
extended memory manager (or another memory manager that conforms to the XMS 
specification). For example: 

device=c:\dos\himem.sys 

2. If you have MS-DOS 5.0 (or higher) and wish to use the High Memory Area, do not ___ 
load MS-DOS into the High Memory Area. (The CONFIGSYS file should not have a 
DOS = HIGH command.) 

3. Restart your computer by pressing CTRL-ALT-Delete. 
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Using Upper Memory Block on an 80386 (Workmaster II) 
Or Higher Computer 

Physical Extended Memory for Upper Memory Block Operation 

If not already present, you must add and configure physical memory on your computer 
to be accessed in memory addresses over 1 Megabyte (FFFFF). 

386 Memory Manager 

You should install a 386 memory manager such as Microsoft EMM386 (MS-DOS Version 
5.0 or higher), Quarterdeck QEMM-386 or 386MAX. The memory manager must be 
compliant with the Extended Memory Specification (XMS) Version 2.0 or later. 

With MS-DOS 5.0 (or higher), you can install HIMEM and EMM386 to allow use of the 
Upper Memory Block. 

1. Verify that your CONFIG.SYS file contains a device command for the HIMEM.SYS 
extended memory manager (or another memory manager that conforms to the XMS 
specification). For example: 

device=c:\dos\himem.sys 

2. Add a device command for EMM386 to your CONFIG.SYS file. The device 
command for EMM386 must come after the device command for HIMEM and 
before any commands for device drivers that use expanded memory. For example: 

device=c:\dos\emn386.exe 1024 ram 

Note 
With MS-DOS 6.0, more upper memory can be obtained from BOO0 - 
B7FF that is reserved for monochrome VGA display memory; however, 
this address space is unused on most computers. To enable extra UMBs, 
include this address range using the following command line instead of 
the one above: 

device=c:\dos\emm386.exe 1024 ram i=bOOO-b7ff 

3. Add a DOS=HIGH command to the CONFIG.SYS file. For example: 

dos=high,umb 

4. Restart your computer by pressing CTRL-ALT-Delete. 
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Using Conventional Memory on an 80386 (Workmaster II) 
Or Higher Computer 

Extended Memory and MS-DOS 5.0 or Higher 

If you have MS-DOS 5.0 (or higher), you can load MS-DOS into high memory. This will 
free more conventional memory for Logicmaster 90-30/20/Micra software and the 
communications driver. You must have at least 564 KB (577,536 bytes) of available DOS 
conventional memory. 

1. Verify that your CONFIG.SYS file contains a device command for the HIMEMSYS 
(MS-DOS Version 5.0 or higher) extended memory manager and the command to 
load MS-DOS into high memory. For example: 

device=c:\dos\himem.sys 
dos=high 

2. Restart your computer by pressing CTRL-ALT-Delete. 

Using Expanded Memory on an 80386 (Workmaster II) 
Or Higher Computer _.- 

Extended Memory 

You must install a 386 memory manager such as Microsoft EMM386 (MS-DOS Version 
5.0 or higher), Quarterdeck QEMM-386 or 386MAX. These memory managers use 
extended memory to simulate expanded memory. The memory manager should be 
compliant with the Extended Memory Specification (XMS) Version 2.0 or later. 

386 Memory Manager 

To install EMM386 as an expanded-memory emulator: 

1. Verify that your CONFIG.SYS file contains a device command for the HIMEM.SYS 
extended memory manager (or another memory manager that conforms to the XMS 
specification). For example: 

device=c:\dos\himem.sys 

2. Add a device command for EMM386 to your CONFIGSYS file. The device 
command for EMM386 must come after the device command for HIMEM and 
before any commands for device drivers that use expanded memory. For example: 

device=c:\dos\enun386.exe 1024 ram 

3. Disable or remove any other device commands for expanded memory managers. 

4. Restart your computer by pressing CTRL-ALT-Delete. 
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Using Video RAM on an 80386 (Workmaster II) or Higher Computer 

As described above, the QEMM VIDRAM program from Quarterdeck Office Systems 
can use the EGA’VGA graphic display memory to gain additional MS-DOS conventional 
memory for use by the communications driver. The graphic display memory (if your 
EGA/VGA has 64 KB to 96 KB graphic memory) can be turned into 64 KB to 96 KB 

contiguous memory following the 640 KB conventional memory. 

1. Verify that your CONFIG.SYS file contains a device command for the QEMM 
memory manager. For example: 

2. Verify that your AUTOEXEC.BAT file contains a command for the VIDRAM 
program. For example: 

c:\gemm\vidram on 
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Tested Configurations 

The configurations listed below have been tested using the Standard Serial COM Port 
version of Logicmaster 90-30/20/Micra software. GE Fanuc offers this list as a guide to 
selecting compatible hardware for this version of software. These products have 
demonstrated compatibility with GE Fanuc via in-house testing and/or customer reports; 
however, hardware manufacturers’ modifications to their products may affect 
compatibility. This list is not exhaustive and is offered as a guide only. No endorsement 
of any particular product is intended. If you have any questions, please contact the GE 
Fanuc Hotline, 1-800-828-5747. 

MS-DOS / Memory 
Computer Manager CONFIGSYS File * 

1 
Zenith Data Systems MS-DOS 6.0 device=c:\dos\himem.sys 
Z-Note 433 Lnc+ Microsoft HIMEM device=c:\dos\emm386exe 1024 ram 
(Driver in MS-DOS) dos= high 

Zenith Data Systems 
Z-Note 433 Lnc+ 
(Driver in LWB) 

MS-DOS 6.0 
Microsoft HIMEM 

device=c:\dos\himem.sys 
device=c:\dos\emm386.exe 1024 ram 
dos= high,umb 

Zenith Data Systems 
Z-Note 433 Lnc+ 
(Driver in EMS) 

MS-DOS 6.0 
Microsoft HIMEM 

device=c:\dosvlimem.sys 1024 ram 
device=c:\dos\emm386,exe 
dos=high 

device=c:\dos\himem.sys 1024 ram 
device=c:\dos\emm386.exe 
dos=high 

device=c:\doAhimem.sys 
device=c:Wos\emm386,exe 1024 ram i=bKKl-b7ff 
dos = high,umb 

-. 

Gateway 2000 
4DX-33 
(Driver in EMS) 

Workmaster II 
(Driver in MS-DOS) 

llbrkmaster II 
(Driver in UMB) 

MS-DOS 6.0 
Microsoft HIMEM 

MS-DOS 5.0 
Microsoft HIMEM 

MS-DOS 5.0 
A4icrosoft HIMEM 

device=c:\dos\himem.sys 
device=c:\dos\emm386.exe 1024 ram 
dos= high 

device=c:\dosWmem.sys 
device=c:\dos\emm386,exe 1024 ram 
dos= high 

device=c:\dos\himem.sys 
device=c:\dos\emm386,exe 1024 ram 
dos=high,umb 

i’iorkmaster II MS-DOS 5.0 
(Driver in EMS) Microsoft HIMEM 

device=c:\dos\himem.sys 
device=c:\dos\emm386.exe 1024 ram 
dos= high 

ZEOS MS-DOS 6.0 device=c:\dos\qemm386sys 
486 QEMM 6.0 dos= high 
(Driver in MS-DOS) 

ZEOS MS-DOS 6.0 device=c:\dos\qemm386,sys ram=DOOO-Dfff 
486 QEMM 6.0 dos= high 
(Driver in LJMB) 

’ Each CONFIG.SYS file contains the lines: files=20 and buffers=48. 

Note 

If your computer has a WSI card, the switch x=ceOO-cf f f should be 
added to the device=c: \dos\enun386. exe lines above to reserve 
this area of memory for its use. For optimum performance, SMARTDRV 
should be used. 
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Setting up a Port 

To set up the serial port, enter the appropriate values in the fields on the Serial Port 
Setup screen. Once all the values have been entered, press Setup (~6). 

Displaying Port Settings 

The current settings for the Serial Port Setup screen can be displayed by pressing Show 
Port (Fl). 

Pressing Fl while completing the screen will delete all the changes that have been made. 
The previous settings of the current driver will then be redisplayed on the scree:n. 

Note 
The Standard Serial COM Port version of Logicmaster 90-30/20/Micra 
software requires either the COMl, COM2, COM3, or COM4 as the 
communications port for communicating with the Series 90-30/20/Micra 
PLC. Do not use the same COM p&for printing that you are using for 
communicating with the Series 90-30/20/Micra PLC. For additional 
information, see the “Serial Printer Setup” section at the end of this 
chapter. 

Saving the Port Setup 

A copy of the current serial port settings may be saved to a disk file by pressing Save 
(F7). The data is saved to a separate file. If no file name is specified, a default name is 
assigned. 

To create a file of settings which is not automatically invoked, a file name other than the 
default name can be specified. If no path is given, the current default directory ,is used. 
If no file extension is provided, .PSU is used. 

When Save (F7) is pressed, the settings are stored to a file and also set up on the port. 

Displaying File Settings 

The settings currently stored in a file can be viewed by first entering the file name and 
then pressing Show File (F2). If no path is specified, the current default directory is 
used. If no file extension is provided, .PSU is used. If the File Name field is blank, the 
default setup file settings are displayed. 
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Port Usage Conflicts 

Since the standard serial communications version will reserve one of the COM ports for 
PLC communications, the following guidelines should be followed: 

Type of Conflict Description 

Setup Files During system initialization, for the standard serial communications 
version, the setup file looked for is %COM030PSU. This file is used to 
initialize the PLC communications port. For the WSI version, the file 
used is % WSIO3O.PSU. 

User Setup If the Printer Serial Port Setup screen is displayed and you attempt to 
perform a setup on the designated PLC communications port, a warning 
is displayed and the setup is not done. 

Print Destinations The Print utility provides several screens for selecting the print output 
device. Any attempt to select the designated PLC communications port as 
the output device is denied. 

--. 
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Section 4: WSI Serial Port Setup 

The serial port on the Work Station Interface (WSI) Board in the programmer provides 
serial communication between the programmer and the attached PLC. The WSI serial 
port setup functions are used to configure the WSI serial port, and to save or recall those 
configurations from disk files. If you do not have a WSI Board for serial communications, 
turn to the information on PLC communications serial port setup which preceded this 
information. 

To display the WSI Serial Port Setup screen, press COMSET (F4) from the Prograrnmer 
Setup menu. 

> 

PROGRAflNER ws I 
SERIIIL PORT SETUP 

PARhNETERS: 
BAUD RATE 19200 (300, 600, 1200, 2400, 4800, 9600, 19200) 
PARITY ODD (ODD, EUEN, NONE) 
STOP BITS 1 Cl, 2) 
tlODEtl TURNAROUND TINE 0 (0 . ..255 counts, 1 count = l/l00 second) 

Note 
The PLC CPU defaults to the parameters displayed on this screen (e.g., 
19200 baud, odd parity, one stop bit, etc.). These parameters must match 
the CPU slot configuration that was last stored to the PLC before 
communications can be established (see chapter 10, section 3, 
“Configuring the CPU Module”). 
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The WSI serial port settings may be viewed, changed, saved to a disk file, or recalled 
from a disk file in all modes of operation by pressing the appropriate function key. 

Field 

File Name 

Description 

The name of a disk file containing the WSI port setup parameters. If no file 
name is entered, the default name 5% WSIO3O.PSU is used. This field allows 
you to save the setup parameters to a file other than the default file name. 
You can then recall the setup from this saved file and perform the setup 
within that screen. 

Baud Rate 
Parity 

The transmission rate, in bits per second, of data through the port. 

Specify whether the parity bit is odd or even; or, if no no parity bit is needed, 
select none. To toggle the selections, place the cursor on the field and press 
Tab to toggle forward (Shift-Tab) to toggle backward. 

Stop Bits All communications use one stop bit. Slower devices may use two stop bits. 

Modem The time required for the modem to start data transmission after receiving 
Turnaround the transmit request. If no modem is used,specify zero. When the PLC is 

Time connected throug;h modem, the value must be one or greater. 

Setting Up a Port 

To set up the serial port, enter the appropriate values in the fields on the WSI Serial Port 
Setup screen. Once all the values have been entered, press Setup (~6). 

Displaying Port Settings 

The current settings for the WSI Serial Port Setup screen can be displayed by pressing 
Show Port (Fl). 

Pressing Fl while completing the screen will delete all the changes that have been made. 
The previous settings of the current driver will then be redisplayed on the screen. 

Saving the Port Setup 

A copy of the current serial port settings may be saved to a disk file by pressing Save 
(F7). The data is saved to a separate file. If no file name is specified, a default name is 
assigned. 

To create a file of settings which will not be automatically invoked, a file name other than 
the default name can be specified. If no path is given, the current default directory is 
used. If no file extension is provided, .PSU is used. 

When Save (F7) is pressed, the settings are stored to a file and also set up on the port. 

Displaying File Settings 

The settings currently stored in a file can be viewed by first entering the file name and 
then pressing Show File (F2). If no path is specified, the current default directory is 
used. If no file extension is provided, .PSU is used. If the FiZe Name field is blank, the 
default setup file settings are displayed. 

_- 
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Section 5: View Modes Setup (AU-N) 

The view mode setup function enables you to specify which modes are displayed when 
you press ALT-N. These view modes range from showing only rung references to 
showing reference names and reference descriptions in an expanded rung form (display 
all mode). You can also view the maximum amount of program logic on a screen by 
selecting a compressed rung mode. 

The Home,End,Page Up and Page Down, Previous,Next, andcursormovement 
keys function the same, regardless of the view mode selected. 

Display modes are selected from the View Modes Setup screen. To display this screen, 
press View Mode (F5) from the Programmer Setup menu. 

Setup data read from file: zLHOVO.PSU 
> 

UIEW IlODES SETUP ( FILT-N 1 

Program View Modes Enabled 

Nicknames 
Reference Address Only I 
Reference Descriptions and Nicknames Y 
Reference Descriptions Y 
Ninimum Rung Size N 

Reference Table Uiew Modes 

Right to Left (Y), Left to Right tNl Y 

When the View Modes Setup screen is displayed, the mode selections which were last 
saved are shown. The default selections are Y (Yes) for the programmer view modes 
and N (No) for minimum rung size mode. 

Use the Up and Down cursor keys to move between selection fields. Then, use the Tab 
key to toggle each selection between Y (Yes) and N (No), or enter Y for the view 
modes you want to sequence through when you press ALT-N. Enter N to disable the 
modes you do not want to sequence through. 

To validate and save the view mode selections in the home directory file %LM090PSU, 
press ALT-U or the Escape key. At least one selection must be Y (Yes) in order for the 
selections to be valid. If all view mode selections are N (No), an error message is 
displayed and the selections are not saved. 

To abort the selections and use the last saved setup, press ALT-A. 

GFK4466G Chapter 6 Programmer Setup 6-23 



q 6 

Changing the View Mode 

.- 

The ALT-N key sequence also enables you to display table data either right to left 
(lowest reference address on the right) or left to right (lowest reference address on the 
left). The view mode can be changed in any table (fixed or mixed) and in any program 
mode (OFFLINE, ONLINE, or MONITOR) 

Note 
The print function does not distinguish between these two display 
modes and prints all tables right to left. 

The default view mode is the last view mode selected with ALT-N. If the view mode has 
never been changed, the default set in the programmer setup is used. 

1. The default reference table view mode is displayed on the View Modes Setup 
screen. To display this screen, press View Modes Setup (F5) from the Programmer 
Setup menu. The view mode in the following screen is right to left (the default 
display). 

Setup data read from file: zLH09O.PSU 
> 

I UIEW NODES SETUP ( ALT-N 1 

Program Uiew nodes Enabled 

Nicknames 
Reference Address Only I 
Reference Descriptions and Nicknames 
Reference Descriptions ; 
Hinimum Rung Size N 

Reference Table View Modes 

Right to Left (Y), Left to Right tN) Y 

2. To change the default view mode to display left to right, move the cursor to the 
Enabled field for the Reference Table view Modes entry. Then, use the Tab key to 
toggle the selection to N (No) or enter N. 

3. To validate and save the default view mode selection in the home directory file 
%LM090,PSU, press ALT-U or the Escape key. 
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Section 6: Serial Printer Setup 

The COMl and COM2 serial ports can be used for serial printers. Beginning with 
Logicmaster 90-30/20 Release 4.50, the serial printer port must be configured with the 
MS-DOS mode command to match the printer settings. 

Note 
This is a significant change from the previous versions. If you are printing 
to a serial printer, make sure you observe the following guidelines: 

l Either COMl or COM2 can be used for serial printers; however, the serial 
printer port must be configured with the MS-DOS mode command to match the 
printer settings. The following printer settings must be configured: baud rate, 
parity, data bits, and stop bits. An example mode command for a serial printer 
operating on COM2 at 1200 baud, with 8 bits per character, 1 stop bit per 
character, and no parity bits would be: 

mode com2:12,n,8,1 

In the example mode command displayed above, COM2: is the port, 12 specifies 
1200 baud, 11 specifies no parity, 8 specifies 8 bits per character, and 2 specifies 1 stop 
bit. 

l The mode command can be entered as an MS-DOS command or placed in the 
AUTOEXECBAT file. The MS-DOS mode command must be used to configure 
the serial printer port before entering the Logicmaster 90-30/20/Micra software 
package. 

l If persistent errors occur when printing listings to COMl or COM2 from within 
the Logicmaster 90-30/20/Micra software package, the buffer size on the printer 
may have to be increased and the serial baud rate configured for the port may 
have to be lowered. Read the user manuals provided with your printer and the 
MS-DOS sections in the manual concerning serial ports, printing, and the mode 
command. 

Note 
The Standard Serial COM Port version of Logicmaster 90-30/20/Micra 
software requires either COMl, COM2, COM3, or COM4 as the 
communications port for communicating with the Series 90-30/20/Micra 
PLC. Do not use the same COM port for printing that you are using for 
communicating with the Series 90-30/20/Micra PLC. 
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7 
Program Folders 

Series 90 programs and configuration data are stored in folders. A folder is an MS-DOS 
subdirectory which contains all information about one PLC program. To store more than 
one PLC program, you need to have one folder for each program. Folders must be 
created using Logicmaster 90-30/20/Micra software. An existing MS-DOS directory 
cannot be used as a folder. 

t CPU Configuration 
t I/O Configuration 
t Program Logic 
t Reference Tables 
t Rung Comments 
t Backup 
t Teach Files 

Drawer 
A drawer is an MS-DOS directory path which contains one or more folders. 

Note 
Drawers must be created using MS-DOS before they can be used by 
Logicmaster 90-30/20/Micra programming software. 

When Logicmaster 90-30/20/Micra software is entered, the current MS-DOS directory is 
the default drawer. The default drawer may be changed from the Select screen by 
pressing ALT-C to clear the Program FoZder field and then entering the MS-DOS 
directory path (ending in \) of the subdirectory containing the folders you want, for 
example: 
C:\LMSO\FOLDERS\. 

Refer to appendix G for an explanation of the files created with Logicmaster 
90-30/20/Micra software. 
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Program Folder Names 
Every program will reside in its own program folder. The name of the program in the 
folder and the program folder will be the same (except for the “TEMP” folder, described 
below). The folder name is the program name in the PLC. The software will check these 
names to be sure they match. Programming functions, such as loading a program from 
the PLC to the computer, are not allowed if the names do not match. 

TEMP Program Folder 
The special program folder TEMP does not require the folder name and program name 
to match. The TEMP folder can be used if you need to view a user program and monitor 
its operation when you do not have the original folder on your machine. 

The TEMP folder can also be used to load a copy of a program and modify it, without 
overwriting the previous version. 

Note 
Annotation files (nicknames, reference descriptions, and comment text) 
remain in the folder and are not stored to the PLC. Therefore, when 
loading a program from the PLC to the TEMP folder, the annotation will 
be missing. Those files are still in the original folder where the program 
was developed. If another program was developed in the TEMP folder 
prior to the download operation, the annotation in the recently loaded 
program will actually belong to the previous program. 

Using Program Folder Functions 
Both the configuration software and programming software provide a group of program 
folder functions. These functions can be used to create, select, modify, or delete program 
folders. 

Do not use MS-DOS to copy individual files from one folder to 
another or to delete files. Doing so may produce unexpected results. 
MS-DOS may only be safely used to copy an entire program folder to 
another program folder of the same name. If MS-DOS functions have 
been used to place program files into a program folder with a different 
name, you will not be able to select the program folder. 
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To use a program folder function, press Folder (F8) from the main menu. 
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PROGRAM FOLDER FUNCTIONS 

Fl . . . Select/Create a Program Folder 
FZ . . . Delete a Program Folder 
F3 . . . hto-Select Program Folder to Match PLC 

F4 . . . Backup Current Program Folder 
F!i . . . Restore Contents of Current Program Folder 
Fb . . . Rename Program Folder 
F7 . . . Clear Contents of Current Program Folder 

I F8 I.. Lock or Unlock Current Program Folder 
F10 . . Copy Contents of Program Folder to Current Program Folder I 

Function 
Key Function Description 

Fl Select Create a new program folder, or select a previously created 
folder. 

F2 Delete Remove a program folder that is no longer needed. 

F3 Auto Automatically select the correct program folder and attempt 
verify equality with the PLC program. 

F4 Backup Make a backup copy of the current program folder. 
F5 Restore Restore a program folder with its backup copy. 

F6 Rename Rename a promam folder to a new folder name. 

1 F7 I Clear 1 Clear the contents of the current program folder. 

F8 

F10 

Lock 

COPY 

Lock or unlock a program folder. Locking a program folder 
prevents its files from being changed or deleted. 
Copy a program folder into the current program folder. Use 
this function to make a copy of a program folder that can be 

7-13 

7-14 

1 modified while retaining the original: 

Note 
If a folder contains locked subroutines, these blocks remain locked when 
the Logicmaster 90-30/20/Micra software copy, backup, and restore 
folder functions are used. For more information on locking and 
unlocking subroutines, refer to chapter 3, section 8, “Subroutine Blocks.” 
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Selecting/Creating Program Folders 
To create a new program folder or use one that already exists, press Select (Fl) from 
the Program Folder Functions menu. 

> 

SELECT OR CREATE A PROGRfttn FOLDER 

Program Folder: 
PLC Program Name: - 

Folders in Drawer: C:\LNVO 

I I 

<< Type a folder name, or use the cursor keys to select an existing folder. >> 
<< Use PgUp/PgDn to page through folders. Press ENTER to start selection. >> 

* llilma 

Note 
Once you edit a program folder using Release 3 or higher of Logicmaster 
90-30/20 software, you cannot use this folder with an earlier release of 
software. 

- 

Selecting a Previously Created Folder with a New 
351 Configuration 

If you are using a 351 CPU hardware configuration and select a folder created previously 
when you had a different CPU configuration, you will be prompted to convert the folder 
to one that uses the code written for 351 CPUs. 

Note 
As mentioned above, Logicmaster prompts you if you are using 351 
hardware configuration and then select a folder created under a different 
CPU configuration. If you plan to use that folder again with lower model 
CPUs, Logicmaster does allow that; but make sure you stay within the 
memory limit and program size limits of the lower model CPU. 

The name of the last folder selected is shown in reverse video in the Program Folder 
field. Other program folders in the current drawer are also listed on the screen. If the 
attached PLC contains a user program, the name of this program appears in the PLC 
Program Name field. If the attached PLC does not contain a user program, this field is 
blank. If the programmer is offline or not connected to a PLC, this field contains 
asterisks. An entry in this field may not be edited. 

.__ 

7-4 Logicmaster 90-30/2O/Micro Programming Software User’s Manual - March 1995 GFK-0466G 



GFK0466G 

cl 7 

To select a folder in the current drawer, move the cursor to the desired folder name or 
type the name of the program folder in the Program Folder field, and press the Enter 
key. (This is also the name of the program.) The name can have up to seven characters. 
If a second floppy disk is inserted after a folder has already been selected or created on 
the first floppy disk, the list of folders is not updated. In order to have the folder list 
updated, you must reselect the drawer (e.g., enter A: \). 

To select a folder in a different drawer, first select the drawer by entering the drawer 
MS-DOS path, ending with a “\“, and pressing the Enter key. For example, enter 
c : \LM9 0 \FOLDERS \. When the Enter key is pressed, the names of the folders in the 
newly selected drawer are displayed. Position the cursor on the name of the program 
folder you wish to select or type the name of the program folder, and press the Enter 
key. 

If the program folder already exists, select whether or not to create a backup co:py. If the 
program folder does not already exist, the software will prompt you for confirmation to 
create a new program folder. This prevents you from accidentally creating a program 
folder due to a typing mistake. To cancel any changes made to this screen, press ACT-A 
(abort). To return to the Program Folder Functions menu, use the Escape key. 

Auto-Select Function 
The Auto (F3) softkey is only active when the select screen is displayed. When F3 is 
pressed in OFFLINE mode or if the programmer is not communicating with the PLC, a 
message is displayed indicating that the auto-select function is not available in that 
mode. 

When F3 is pressed in MONITOR or ONLINE mode, the programming software checks 
to see if a folder exists under the current directory whose name matches the name of the 
program in the PLC. If the folder does exist, it is automatically selected. The software 
then attempts to verify the program or configuration in the folder with that in the PLC, 
and updates the equality field on the status line based on the result. After the select 
screen is exited, the main menu is displayed. 

In the programming software, if a matching folder does not exist, the following message 
is displayed: “Folder matching PLC name not found; load program to TEMP folder? 
(Y/N)“. If N (No) is entered, no folder is selected and the select screen remains 
displayed on the screen. 

If Y (Yes) is entered, the TEMP folder is selected or created if one does not exist. 
Program logic and configuration are loaded from the PLC into the TEMP folder. If the 
TEMP folder already contains logic and/or configuration files, those files are backed up 
prior to the load. The status lines are updated to show that the folder program is equal 
to the version in the PLC. 

In the configuration software, the message displayed when a matching folder does not 
exist is “load configuration to TEMP folder?“. 

If an error is encountered verifying or loading data from the PLC, an error message is 
displayed and the select screen continues to be displayed. 
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Automatic Folder Selection 

The automatic folder selection feature allows Logicmaster 90-30/20/Micra software to 
automatically select the correct program folder and attempt to verify equality with the 
PLC program. 

During power-up initialization, when the initializing screen is displayed, Logicmaster 
90-30/20/Micra software attempts to establish point-to-point communications with an 
attached PLC. If this attempt is not successful, the initial folder selection screen is 
displayed. The programmer mode will default to OFFLINE mode on computers 
without a programmer mode keyswitch. 

If a connection exists, computers without a keyswitch default to MONITOR mode. 
Logicmaster 90-30/20/Micra software will then check to see if a folder whose name 
matches the PLC program name exists. If the folder does exist, that folder is 
automatically selected and an equality check is performed. The main menu screen is 
displayed after the equality check is completed. 

If a matching folder does not exist, the initial folder selection screen is displayed. You 
can select a folder or press Auto (F3) to load to the TEMP folder, or select a new drawer 
and press Auto (F3) to try again to select the matching folder and then to check to see if 
they are both the same. 

Note 
If the baud rate with the serial version of Logicmaster 90-30/20/Micra 
software is set to 1200 or less, the programmer does not automatically 
goto MONITOR mode. 
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Deleting Program Folders 
Use this function to remove a program folder that is no longer needed. If the program 
folder has a backup, that copy is also deleted automatically. If you have created any 
directories using MS-DOS beneath the program folder to be deleted, you must remove 
them before using the delete function. You may not be able to delete a program folder 
residing on a virtual drive. 

If a program folder is locked (lock status is shown in the lower right corner of your 
screen), you cannot delete it. Please refer to the information on unlocking program 
folders provided later in this chapter. 

Press Delete (F2) from the Program Folder Functions menu. 

lUTIL?Y (PRIN'I _ 
9~0~ 

> 

DELETE A PROGRAN FOLDER 

Folders in Drawer: C:\LtlVO 

I J 

<< Type a folder name, or use the cursor keys to select an existing folder. >> 
<< Use PgUp/PgDn to page through folders. Press ENTER to start deletion. >> 

y* .I I ililmm ,I * . 
. A 

To delete a folder in the current drawer, type the name of the program folder in the 
Program Folder field or move the cursor to the desired folder name. Then, press the 
Enter key. The software will not allow the currently selected folder to be deleted. 

To delete a folder in a different drawer, enter the full path specification or specify the 
drawer in the Program Folder field. The window is changed to display the folders in 
this drawer. 

Respond to the confirmation prompt to continue with the deletion. Qnce started. the 
delete oaerafion cannot be aborted. To return to the Program Folder Functions menu, 
press the Escape key. 
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Backing Up Program Folders 

To create a backup copy of the currently selected program folder, press Backup (F4) 

from the Program Folder Functions menu. 

> 
BACKUP CURRENT PROGRftH FOLDER 

CURRENT FOLDER : LESSON 

BACKUP DESTIN~TlON : 

REFERENCE WBLES 

current folder (logic, config, 

<< Press ENTER Key to Start Backup Function >> 

The backup folder is located in a subdirectory under the program folder. If no backup 
folder exists for the current program folder, one is created automatically. 

The Backup Desfination field allows you to specify where you want to put the backup 
archive. The default destination is the backup directory of the current folder. To change 
the destination, move the cursor to this field and enter the new destination. 

Note 

When backing up to a floppy diskette, you must back up to a 
subdirectory. For example, A: \ cannot be used as the backup 
destination. If LESSON is the folder name, A: \LESSON should be 
used. If only A: \ is specified, you cannot restore from the floppy 
diskette. 

Use the cursor keys to move from one option field to another. To back up the entire 
contents of the current folder, enter Y (Yes) in the Entire Folder field. To back up only 
selected options, enter Y (Yes) in the corresponding fields: 

-- 

The reference tables for the program. 
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Then press the Enter key. If you back up the entire folder, the software will prompt 
you for confirmation and then automatically delete the previous backup. A new backup 
archive will be created to reflect the current contents of the program folder. If you back 
up only program logic or any other options besides the entire folder, the previous 
backup is left intact and the selected options are added to the backup. If the selected 
options were already storeddo the backup, they will first be deleted. 

Once started, the backuv overufion cannot be aborted. To return to the Program Folder 
Functions menu, press the Escape key. 

Restoring Program Folders 

To replace the contents of the current program folder with the backup copy, press 
Restore (F5) from the Program Folder Functions menu. To restore a program folder, a 
backup copy must exist. 

If the program folder is locked (locked status is shown in the lower right corner of your 
screen), you must change the status to unlocked before a restore can occur. Please refer 
to the information on unlocking program folders provided later in this chapter. 

,,- 

GFK0466G 

> 
RESTORE CURRENT PROGRAH FOLDER 

CURRENT FOLDER : LESSON 

REStORFtTION SOURCE : 

Information to be restored: 

ENTIRE FOLDER 
PROGRAH LOGIC current folder (logic, config, 
CONFIGURFlTION 
REFERENCE TABLES 

<< Press ENTER Key to Start Restore Function >> 

The Restoration Source field allows you to specify where you want to retrieve the 
backup archive from. The default source is the backup directory of the current folder. To 
change the source, move the cursor to this field and enter the new source. 

Note 
The backup archive must be restored to a folder with the same name as, 
the folder from w-hich the backup originally was made. If not, the 
message “No backup found to restore” is displayed. 
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,-.. 
Use the cursor keys to move from one option field to another. To restore the entire 
contents of the current folder, enter Y (Yes) in the Entire Folder field. To restore only 
selected options, enter Y (Yes) in the corresponding fields: 

I Field I Description I 

Program Logic The ladder logic program. 
Configuration The current configuration. 

Reference Tables The reference tables for the program. 

Then press the Enter key. If any information exists in the current program folder that 
would be written over by the backup copy, the software will prompt you for 
confirmation. Once started, the restore overation cannot be aborted. 

If the programmer is in ONLINE or MONITOR mode, an auto-verification is performed 
to determine whether the restored program or configuration is equal to the PLC. 

To return to the Program Folder Functions menu, press the Escape key. 
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Renaming Program Folders 

GFK-0466G 

This feature of Logicmaster 90-30/20/h4icro software enables you to rename any folder in 
the current drawer to another folder name that is not being used. To rename a program 
folder, press Rename (~6) from the Program Folder Functions menu or from another 
Program Folder screen. 

r 
lUTILTY IPRI?fT 

9-m- 

> 

RENFlNE PROGRfiH FOLDER 

Rename folder LESSON to D 

Folders in Drawer: C:\LHSB 

c4mm 

L I 

<< Use the CLIFSO~ keys to select the folder to be renamed. Then, type in >> 
<< the desired folder name and press ENTER to rename the folder. >> 

Iiamza 

L / 

Enter the new folder name into the Rename Folder to field. If you press an 
alphanumeric key, it is automatically displayed in the Rename Folder fo field. To clear 
this field, press UT-C or use the Delete key to delete the contents of the field. 

Press the Enter key to start the renaming operation. The software will prompt: you for 
confirmation to continue the operation with the message “Current folder 
( <file-name>) will be renamed to <file-name>. Continue? (Y/N).” Once started, the 
rename operation cannot be aborted. 

Once the rename operation is complete, the message “Folder renamed successfully” is 
displayed and the Rename Folder to field is cleared. 

If the rename operation is aborted, the Rename Folder to field is not automatically 
cleared since the rename never completed. You must manually clear the field by 
pressing ALT-C or use the Delete key to delete the contents of the field. 
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Clearing Program Folders 
To delete the contents of the current program folder while keeping the folder itself for 
future use, press Clear (F7) from the Program Folder Functions menu. 

If a program folder is locked (look at the lower right corner of your screen), you cannot 
clear it. Please refer to the information on unlocking program folders provided later in 
this chapter. 

> 

CLEAR CURRENT PROGRfiN FOLDER 

Current Folder : LESSON 

Information to be cleared: 

ENTIRE FOLDER 
PROGRAN LOGIC 
CONFIGURATION N (Y/N) reference data,cross reference 
REFERENCE TABLES N (Y/N) 
PRINT XREF FILES N (Y/N) 

<< Press ENTER Key to Start Clear Function >> 

Use the cursor keys to move from one option field to another. To clear the entire 
contents of the current folder, enter Y (Yes) in the Entire Folder field. To clear only 
selected options, enter Y (Yes) in the corresponding fields: 

Field Description 

Program Logic The ladder logic program. 
Configuration The current configuration. 

Reference Tables The reference tables for the program. 
Print Cross The PRINTXOV and all .XRF files for the 

Reference Files program. 

The Tab key may also be used to toggle the selection of each option. The default 
selection for the Entire Folder field is Y (Yes); all other fields default to N (No). Once 
the Entire FoIder field is set to Y, the remaining fields are automatically set to N. Once 
any of the other fields is set to Y, the Entire Folder field is automatically set to N. 

Note - 
Program annotation files only exist in the folder and not in the PLC. 
Clearing the folder and then loading the program from the PLC results 
in lost annotation. 
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Press the Enter key to begin the clear operation. If there is any information in ,the 
folder, the software will prompt you for confirmation to continue the clear operation. 
Once started, the clear overation cannot be aborted. 

If you answer the continuation prompt by pressing Y (Yes), you will have a chance to 
back up the current program folder. To create a backup copy, press Y (Yes) at the 
prompt. Press N (No) if you do not want to back up the information first. 

If the programmer is in ONLINE or MONITOR mode, the status is automatically set to 
NOT EQUAL,. 

To return to the Program Folder Functions menu, press the Escape key. 

Locking/Unlocking Program Folders 
Locking a program folder protects its files from being accidentally changed. To change 
the locked status of the current program folder, press Lock (~8) from the Program 
Folder Functions menu. 

GFK0466G 

> 

LOCK / UNLOCK CURRENT PROGRAIl FOLDER 

Current Folder: LESSON 

Selection: m (Unlocked, Locked1 

I << Press ENTER Key to Change Protection Status of Current Program Folder >:> 

Use the Tab key to change the access description. Then press the Enter key. The new 
access description will appear in the lower right corner of the screen. 

Note 
Program folders on write-protected floppy diskettes are automatically 
locked. Remove the write-protect tab and unlock the folder using this 
function. 
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Copying Program Folders 

Copying to Another Folder on the Hard Disk 
Use the copy function to copy from another program folder into the current folder. The 
source program folder is copied into the “Current” program folder. If there are any files 
in the current folder, they are destroyed by the copy process. 

Note 
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The Copy feature functions somewhat differently than you might 
expect. Notice that you are copying another program folder into the 
current folder. That is, if you have been using a folder called “LESSON,” 
then LESSON is the name of your current folder (as displayed in the 
Status line toward the bottom of your screen). If you copy the folder 
called “ACCTRL,” then the folder called LESSON becomes an exact copy 
of ACCTRL. 

Note 
The copy function is only available in the programming software; it is 
not available in the configuration software. 

To make a copy of a program folder, press COPY (FlO) from the Program Folder 
Functions menu. 

> 
COPY PROGRAH FOLDER TO CURRENT FOLDER 

Source Folder : 
Current Folder : LESSON 

Current drawer is C:\Lil90 

Information to be copied: 

ENTIRE FOLDER Y (Y/N) 
PROGRfiN LOGIC N (Y/N) 
CONFIGURAIION N (Y/N) 
REFERENCE TABLES N (Y/N) 

The "ENTIRE FOLDER" selection 
will copy euerything from the 
source folder (logic, config, 
reference data, teach files, 
and any other files) to the 
current folder. 

<< Press ENTER Key to Start Copy Function >> 

Enter the name of the program folder whose contents you want to copy into the 
currently selected program folder. Then, use the cursor keys to move from one option 
field to another. To copy the entire contents of the source folder, enter Y (Yes) in the 
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Entire Folder field. To copy only selected options, enter Y (Yes) in the corresponding 
fields: 

I Field I Description I 

Program Logic 1 The ladder logic program. 
Configuration 1 The current configuration. 

Reference Tables 1 The reference tables for the proeram. 

The Tab key may also be used to toggle the selection of each option. The default 
selection for the Entire Folder field is Y (Yes); all other fields default to N (No). Once 
the Entire Folder field is set to Y, the remaining fields are automatically set to W. Once 
any of the other fields is set to Y, the Entire FoZder field is automatically set to IN. 

Press the Enter key to begin the copy operation. If there is any information in .the 
current folder, the software will prompt you for a confirmation to continue the copy 
operation since everything in the current folder will be overwritten. Once started, the 
corn oDeration cannot be aborted. 

If the programmer is in ONLINE or MONITOR mode, an auto-verification is performed 
to determine whether the programmer/configurator is equal to the PLC. 

To return to the Program Folder Functions menu, press the Escape key. 

Copying to a Diskette 
To copy to a diskette, you will need to follow these steps: 

GFK-0466G 

1. Place a diskette in your disk drive (usually an A or B drive). There should be plenty 
of room on the diskette. 

2. Press F8 from the main menu to select the Folder functions. 

3. Press select (Fl) “Select/Create a Program Folder” (see page 7-3 for screen 
sample if needed). 

4. In the Program Folder blank, type in the name you wish to use for the copy you are 
about to make. Make sure you specify the disk drive letter, e.g., a:\ as shown below: 

SELECT OR CRElTE A PROGRfiN FOLDER 

Program Folder: I 
PLC Program Name: - 

Folders in Drawer: C:\LNYO 

w LESSON NICRO STMNNG TEST TESTGDC TESIHIG TESINIC 

I 

<< Type a folder name, or use the cursor keys to select an existing folder. >> 
<< Use PgUp/PgDn to page through folders. Press ENTER to start selection. >> 
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5. Press Enter to select this new folder on your A or B drive. 

The following prompt will appear at the top of your screen: “Program folder does not 
exist; create new folder? (Y/N)” 

6. Type Y to confirm that you want to create a new folder on your diskette. 

Note 
Notice that you are only creating an empty folder. In the next steps you 
will copy the contents of your source folder into that empty folder. 

7. After Logicmaster has finished creating a new folder, press the COPY softkey (FlO). 

7-16 

> 
COPY PROGRhH FOLDER IO CURRENT FOLDER 

Source Folder : mm-j D , 
Current Folder : COPY1 

Current drauer is h:\ 

;iiGiiiiL& copier; ~1 

<< Press ENTER Key to Start Copy Function >> 

8. Type in the entire path and folder name, e.g., cGrt90Uesson as shown above. Be 
sure to include the DOS drive and directory which is usually c:Um90. 

9. Press Enter to start the Copy function. 

When the Copy is complete, the words “Selected folder items have been copied to 
current folder” will appear towards the top of your screen. 

10. Press the Escape key to exit the Copy function which takes you to the Program 
Folder Functions. Press the Escape key again to return to the Program Folder 
Functions menu. Press the Escape key again if you wish to exit the Programming 
software. 

(An alternate way of exiting the software is to press Ctrl-Break once. A prompt 
will appear asking you if you wish to exit. Type Y (for Yes) to return to the 
Logicmaster main menu where you can press either FlO or the Escape key to exit. 
When exiting through Ctrl-Break, you do not need to press the Escape key 
multiple times.) 

.^_ 

You can now remove your diskette which has a copy of the source folder on it. 
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Program Utilities 

The program utility functions are used to transfer programs, configuration data., and 
reference tables between the programmer and the PLC. They are also used to compare 
the program, configuration data, and reference tables in the programmer with the 
program, configuration data, and reference tables in the PLC, to clear PLC memory, and 
to read/write/verify EEPROM. 

Note 
In the configuration software, only the configuration may be loaded, 
stored, verified, or cleared. No operations on program logic or tables 
may be performed. 

To access the program utility functions, press Utility (F9) from the main menu, or 
Shift -F9 from any main menu function screen. 

IPRINI _ 
10~ 

PROGRfitl UTILITY FUNCTIONS 

Fl . . . Load from PLC to Programmer 
FZ 
F3 ::: 

Store from Programmer to PLC 
Ucrify PLC with Programmer 

I FS . . . Clear PLC Hemory I 

FlD . . . Read/WriteAJerify EEPROtl 
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Function 
Key Function Description Page 

Fl Load Copy program logic, configuration data, and/or reference tables 8-3 
from the PLC to the programmer. 

F2 Store Copy program logic, configuration data, and/or reference tables 8-5 
from the programmer to the PLC. 

F3 Verify Compare program logic, configuration data, and/or reference 8-8 
data in the programmer with the program logic, configuration 
data, andfor reference tables in the PLC. 

F5 Clear Delete program, configuration data, and/or reference tables 8-10 
from PLC memory. 

F10 EEPROM Read the EEPROM contents into PLC memory, write the entire 8-12 
contents of PLC memory to EEPROM, or verify the EEPROM 
contents with the PLC memory. 

- 
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Loading from PLC to Programmer 

Use the load function to transfer program logic, configuration data, and/or reference 
tables from a PLC to the programmer. The load function transfers the program, which 
remains unchanged in the PLC. This function may be password protected in the PLC. If 
so, you must know the password in order to use the function. 

1 Caution ] 

You cannot load a Release 4 or above Program with a release earlier 
than 3.50 of of Logicmaster 90-30/20 software. 

Note 

In the configuration software, only the configuration may be loaded 
No operations on program logic or tables may be performed. 

To use the load function, the programmer must be in ONLINE or MONITOR mode. 
Press Load (~1) from the Program Utility Functions menu or from another Program 
Utilities screen. The Load Program screen appears: 

;- 

GFK-0466G 

> 
LOfiD FROtl PLC TO PROGRAflIlER 

Information to be loaded: CURRENT FOLDER: LESSON 
PLC PROGRAH NfVlE: LESSON 

PROGRAR LOGIC 1 (Y,N) 
CONFIGURfiTION N (Y.N) 
REFERENCE TABLES N (Y,N) 

Backup Program Folder Prior to Load? N (Y.N) 

Note 

Annotation files (nicknames, reference descriptions, and comment text.) 
remain in the folder and are not stored to the PLC. Therefore, you must 
load from the PLC to the original folder containing the annotation in 
order to retain its annotation. 
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Note 
If comment text has been edited since the program was stored to the 
PLC, do not load the program to the folder to restore equality. The 
program with the updated text should be stored to the PLC instead. 
This also applies to identifier descriptions for subroutine blocks which 
have been edited off-line. The subroutine block containing the edited 
identifier descriptions should be stored to the PLC in order to restore 
equality. 

The Load Program screen shows the currently selected program folder and the program 
name in the PLC; these cannot be changed on this screen. A program must be loaded to 
a folder whose name matches the PLC program name or a TEMP folder (e.g., a folder 
whose name is TEMP). 

Three types of data can be loaded from the PLC to the programmer: program logic, 
configuration data, or reference tables. When this screen first appears, only the program 
logic is set to Y (Yes). To load all of the data, change the selections for reference tables 
and configuration to Y (Yes). To load only part of the data, select N (No) for any of 
the following: 

Field Description 

Proflam Logic The ladder logic promam. 
Configuration 

Reference Tables 
The current configuration. 
The reference tables for the program. 

Also, select whether or not you want to create a backup copy of the current program 
folder before loading the data. Use the cursor keys to select items, and type in new 
selections as appropriate. To restore the original selections while editing this screen, 
press UT-A. 

To begin loading the data, press the Enter key. 

The name of the program in the PLC is checked against the name of the current 
program folder. If the names are the same, the load continues. If the names are not the 
same, you cannot start the load unless the folder name is TEMl? 

After a successful transfer of data, the software displays the message “Load Complete”. 
If a communication error occurs during the load process (indicated by a message on the 
screen), the selected items are cleared from the current folder. Correct the error and 
repeat the load function. 

To stop a program transfer in progress, press UT-A. 

To return to the Program Utility Functions menu, press the Escape key. 

__-- 
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Storing to PLC from Programmer 
Use the store function to copy program logic, configuration data, and/or reference tables 
from the programmer to the PLC. The store function copies the program, which 
remains unchanged in the programmer. If the PLC program name is not the same as the 
folder name, the store function clears both the program and configuration data from the 
PLC. The data is then stored from the new program folder. 

The store function may be password protected in the PLC. If so, you must know the 
password in order to use the function. 

Note 
In the configuration software, only the configuration may be stored. No 
operations on program logic or tables may be performed. 

To use the store function, the programmer must be in ONLINE mode. The PLC can be 
in either STOP or RUN mode. (For more information, see “Run Mode Store Function” 
on page 8-6.). 

Logic Size (Bytes) 2400 Baud 19.2K Baud 

1K 12 seconds 2 seconds 
2K 17 seconds 3 seconds 
4K 26 seconds 4 seconds 
8K 45 seconds 8 seconds 

16K 84 seconds 13 seconds 

Press Store (F2) from the Program Utility Functions menu. The Store Program screen 
appears: 

f lPRIW1 - 
10m 

> 
STORE FROM PROGRARNER IO PLC 

Information to be stored: CURRENT FOLDER: LESSON 
PLC PROGRAM NANE: LESSON 

PROGRM LOGIC 
CONFIGURATION 
REFERENCE MBLES N (Y:N, 

Total logic blocks to be stored: 00 
Current block being stored 

Logic blocks to be modified/added/deleted in PLC: 

<< Press ENTER Key to Start Store Function >> 

The screen shows the currently selected program folder, which cannot be changed. 

Three types of data can be stored from the PLC to the programmer: program logic, 
configuration data, or reference tables. When this screen first appears, only the program 

GFK0466G Chapter 8 Program Utilities 8-5 



q 8 

logic is set to Y (Yes). To store all of the data, change the selection for reference tables 
and configuration to Y (Yes). To store only part of the data, select N (No) for any of 
the following: 

The reference tables for the program. 

Note 
Annotation files (nicknames, reference descriptions, and comment text) 
remain in the folder and are not stored to the PLC. 

A program containing subroutine blocks and/or subroutine CALL instructions cannot be 
stored to a Pre-Release 3 PLC. 

Use the cursor keys to select items, and type in new selections as appropriate. To restore 
the original selections while editing this screen, press ALT-A. 

The information to be transferred must fit within the configured boundaries of the PLC 
(for example, its register memory size). 

To begin storing the data, press the Enter key. The program must be complete, and 
must not contain errors in syntax or any instructions which are not supported by the 
attached PLC. If there are errors, the store operation is not attempted. 

After a successful transfer of data, the software displays the message “Store Complete”. 
If a communication or disk error occurs during the store process (indicated by a message 
on the screen), the selected items are cleared from the current folder. Correct the error 
and repeat the store function. 

To stop a program transfer in progress, press ALT-A if the PLC is in STOP mode. If the 
PLC is in RUN mode when the store begins, you cannot abort the transfer of program 
logic, 

To return to the Program Utility Functions menu, press the Escape key. 

Note 
If you store a program that was written using a CPU hardware 
configuration other than model 351 to a 351 CPU, you will be prompted 
to convert the folder to one that uses the code written for 351 CPUs 
when you start the storing process. Refer to page 7-4 for other 
considerations when using previously created folders with a 351 CPU. 
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Run Mode Store Function 

The RUN MODE STORE function enables you to transfer program logic and reference 
table data to a running PLC system. To do this, the Logicmaster 90-30/20/Micra software 
automatically switches the PLC into STOP/IOSCAN mode during the transfer and then 
switches it back to RUN mode after the transfer is complete. The logic sweep is stopped 
for approximately 1 to 10 seconds, depending on the size of the program and the baud 
rate. (A very large program combined with a very low baud rate could result in more 
than 10 seconds.) 

With Release 3.50 or earlier of Logicmaster 90-30/20 software and a 
CPU Release 3.x or earlier, non-retentive outputs are maintained 
during the store operation, but they are not maintained after the store 
operation is complete, as when the system toggles from STOP/ IOSCXN 
mode back to RUN mode. All non-retentive outputs are turned OFF, 
regardless of their prior state, during this STOP-TO-RUN transition. 

Retentive outputs are not affected by this operation. They are 
maintained at all times during and after the RUN MODE STORE. 
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Beginning with Release 4.01 of Logicmaster 90-30/20 software and Release 4.x CPUs, a 
new PLC mode called “Pause” will prevent non-retentive outputs from being cleared. 
Pause mode will cause the CPU sweep to be suspended and all I/O states frozen until the 
entire program has been transferred. The PLC will then resume operation where it 
paused, without the STOP-TO-RUN transition that clears non-retentive outputs in 
CPUs prior to Release 4.x. 
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Verifying a Program with the PLC 
Use the verify function to compare program logic, configuration data, and/or reference 
tables in the programmer with the program logic, configuration data, and/or reference 
tables in the PLC. This function may be password protected. If so, you must know the 
password in order to use the function. 

Note 
You cannot verify a view locked block with an unlocked block. For more 
information on viewing locked blocks, refer to chapter 3, section 8, 
“Subroutine Blocks.” 

In the configuration software, only the configuration may be verified. No operations on 
program logic or tables may be performed. 

To use the verify function, the programmer must be in ONLINE or MONITOR mode. 
Press Verify (F3) from the Program Utility Functions menu or from another Program 
Utilities screen. 

IPRINT - 
low 

> 
‘JERIFY PLC W I IH PROGRIINNER 

Information to be uerified: CURRENT FOLDER : LESSON 
PLC PROGRFIN NfitlE: LESSON 

CURRENT LOGIC BLOCK B (Y,N) ALL LOGIC BLOCKS Y (Y,N) 
REFERENCE TABLES N (Y.N) CONFIGURMION N (Y.N) 

<< Press ENTER Xey to Start Uerify Function >> 

-. 

The screen shows the currently selected program folder, which cannot be changed. 
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Four types of data can be compared: program logic, configuration data, reference tables, 
or all logic blocks. When this screen first appears, the selections for program logic and all 
logic blocks are set to Y (Yes). To compare all of the data, you must change the selection 
for configuration data and reference tables to Y (Yes). To compare only part of lthe 
data, select N (No) for any of the following: 

Field Description 

Current Logic Block The block currently selected in the 

All Logic Blocks The main program block and all of the subroutine blocks 
(all blocks in the program). 

Reference Tables The reference tables for the program. 

Configuration The current configuration. 

Press the Enter key to begin the verify function. While the verify is occurring, ~70~ can 
press ALT-A to abort. 

If the information being compared is the same, the screen prompts: “Verify complete; 
no miscompares detected” and the program logic equality state is set to EQUAL. If the 
program is not successfully verified, the logic equality state’is set to NOT EQUAL. 

If miscompares are found, they are listed on the screen. For example: 

UERIFY PLC WITH PROGRfiNNER 

Information to be verified: CURRENT FOLDER: LESSON 
PLC PROGRAN NANE: LESSON 

CURRENT LOGIC BLOCK Y (Y.Nl ALL LOGIC BLOCKS Y (Y,N) 
REFERENCE IhBLES N (Y,N) CONFIGURhTlON N (Y,N) 

BLOCK WANE NENORY TYPES FAILING IO VERIFY 
---------- __________-------------- ------ 

-NAIN LOGIC 
NAKE-I 1 LOGIC 

Each miscompare displays the name of the logic block and the memory type whlere the 
miscompare occurs. Pressing the keyboard space bar will restore the screen to its 
original form or bring up the next page of miscompare information. 
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Clearing PLC Memory 
The Clear PLC Memory function gives you the ability to selectively clear the program 
logic, configuration, reference tables, and/or reference override tables in the attached 
PLC. 

Note 
Only Model 331 and higher CPUs support reference overrides; therefore, 
this is nonapplicable to Models 211,311,313,321,323, and the Micro. 

This function may be password protected in the PLC. If so, you must know the 
password to use the function. To use the clear function, the programmer must be in 
ONLINE mode. Press Clear (F5) from the Program Utility Functions menu or from 
another Program Utilities screen to reach the screen shown below: 

> 

CLEfiR PLC HEHORY 

PLC PROGRAH NONE: LESSON 

Select information to be cleared: 

PROGRAH LOGIC p (Y,N) CONFIGURATION Y (Y,N) 
REFERENCE IABLES Y (Y,N) OUERRIDE TFlBLES Y (Y,N) 

<< Press ENTER Key to Start Clear Function >> 

Four types of data can be cleared: program logic, configuration data, reference tables, 
and reference override tables. When this screen first appears, the selection for each type 
is set to Y (Yes). To clear all of the data, do not change any of these selections. When all 
options are set to Y, the %S fault bits and overrides are cleared. When only the 
reference tables option is set to Y, %S bits and overrides are not cleared. Select N (No) 
for those you do not want to clear. 

Field Description 

Program Logic The ladder logic program 
Configuration The current configuration 

Reference Tables The reference tables for the program 
Override Tables The reference ovenide tables for the program 

-- 
Press the Enter key to begin the clear function. Once the clear overation has &earn, it 
cannot be aborted. When the clear operation is complete, the software displays the 
“Clear Complete” message. 
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Clear Reference Override Tables 
The Clear PLC Memory function gives you the ability to selectively clear the pro,gram 
logic, configuration, and/or reference tables in the attached PLC. Beginning with 
Release 4.5, you can clear Reference Override Tables as well. 

Special Considerations for Clearing Reference Overrides 

The override tables in PLC memory are as follows: Input (%I), Output (%Q), User 
Internal (%M), and Global (%G). When you select “OVERRIDE TABLES” on the CLEAR 
PLC MEMORY screen, all reference override tables will be cleared in PLC mema’ry. 

Note 
Do not confuse this with clearing the reference tables. To clear reference 
tables, set the “REFERENCE TABLES” to Y (Yes) as discussed on the 
previous page. 

Restrictions 

To clear the reference override tables, the CPU must be in STOP mode and online with 
Logicmaster. If you are using passwords with associated privileges, you must have a 
privilege level of 3 or above to use this feature. 
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Read/Write/Verify EEPROM/Flash 

The Series 90-30 PLC supports an EEPROM (Electronic Erasable PROM) for storing PLC 
logic, configuration data, register data, passwords, and the OEM key. This EEPROM is 
located on the Series 90-30 PLC. 

Note 
CPUs for the Micro as well as Model 340 and higher 90-30 CPUs have 
Flash memory instead of EEPROM; however, the Read/Write/Verify 
process is the same for Flash as for EEPROM. That is, all of the 
instructions listed below apply to all models having Flash memory, as 
well as all models having EEPROM. 

The read/write/verify EEPROM function of Logicmaster 90-30/20/Micra software enables 
you to selectively read the EEPROM contents into PLC memory, write the entire 
contents of PLC memory to the EEPROM, and selectively verify the EEPROM contents 
with the PLC memory. 

Note 
The read/write EEPROM operations require the programmer to be 
online and the PLC to be stopped. The verify EEPROM operation can 
be performed while the programmer is in either ONLINE or MONITOR 
mode. In addition, these operations cannot be performed if the PLC is 
in OEM protection mode. 

_-- 

To use this function, press the EEPROM (~10) softkey from the Program Utility Functions 
menu or from another Program Utilities screen. 

> 
READ / WRITE / UERIFY EEPROti 

WITH PLC USER NEilORY 

IPRINT- 
lo- 

OPERATION : m ( REFID the EEPROII into PLC memory, 
WRITE the PLC memory to EEPROH, 
VERIFY the EEPROM with PLC 1 

Information to be processed: 

Program Logic 
Configuration 
Register Data 

<< Use TAB key to select operation - Press ENTER to start execution >> 
<< The PLC must be STOPPED and the Programmer cannot be OFFLINE >> 

When the Read/Write/Verify EEPROM screen is first displayed, the Operation field 
defaults to VERIFY. Use the Tab key to toggle through the valid operations, or enter the 
desired operation directly into the field. Then, select the information to be processed or 
just press the Enter key to start execution, 

-- 
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Operation Description 

Read EEPROM Selectively read the EEPROM contents into PLC memory. Once the read 
operation is selected, you may choose the information to be read or use 
the default options provided: 

Proeram Lopic: The ladder logic program. 

Configuration: The current configuration 

Resister Data: %R data. 

When this screen first appears, all three types of data default to Y (Yes). 
Enter N (No) for those types of data you do not wish to read. After all the 
options are selected, press the Enter key (with the PLC connected and 
stopped). The software will prompt you to confirm this operation. 
Qnce the read overation has bepun, it cannot be aborted. When the read 
operation is complete, the software displays the message “Read from EE- 
PROM completed” to indicate that the read was successful. 

Write EEPROM Write the entire contents of PLC memory into EEPROM. Once the write 
operation is selected, all of the selective option fields default to Y (Yes); 
these fields can be changed for the write operation. 

Press the Enter key (with the PLC connected and stopped) to begin the write 
operation. On 1 hew ’ era t be aborted.. When 
the write operation is complete, the software displays the message.“Write to 
EEPROM completed” to indicate that the write was successful. 

Verify EEPROM Selectively verify the EEPROM contents with PLC memory. Once the verify 
operation is selected, you may choose the information to be read or use the 
default options provided: 

l Propram Lopic: The ladder logic program. 

. Confleuration: The current configuration 

l Resister Data: %R data. 

When this screen first appears, all three types of data default to Y (Yes). 
Enter N (No) for those types of data you do not wish to read. After all the 
options are selected, press the Enter key (with the PLC connected and 
stopped). 

If no miscompares are found, the message “Verify EEPROM complete; 
no miscompares found” is displayed on the message line. If miscompares 
are found, a corresponding error message is displayed to indicate which 
option(s) miscompared. 

Chapfer 8 Program Ufilifies 8-13 



Print Functions 

The print function is used to: 

l Determine a printing device or file destination for Logicmaster 90-30/20/Micra screen 
print text. 

l Enter printer parameters. 
l Print copies of programs, configurations, and reference tables to files or a printer. 

Note 
Print may be used to print the values in the program folder only. To 
print the values from the PLC, the reference values must first be loaded 
to the folder by using the load utility function (see chapter 8). 

Chapter 9 contains the following sections: 

Section Title Description Page 

1 Printer Parameters Explains how to check or to change the current!ly 9-3 
selected printer parameters. 

2 Selecting a Screen Print Explains how to designate a printer or file to 9-5 
Device receive screen prints. 

3 Print Program Explains how to print program logic, cross 9-7 
references, variables, and program annotation 
to a printer or to a file. 

4 Print Reference Tables Explains how to print reference tables to a printer 9-14 
or to a file. 

5 Print Coil References Explains how to print coil references to a printer 9-16 
or to a file. 

6 Print Configuration Explains how to print software configuration data 9-18 
to a printer or a file. 

7 Print Function Examples Illustrates various hard copy listings which can be 9-21 
produced using the print function. 
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Print Functions Menu 
To display the Print Functions menu in the programming software, press Print (FlO) 
from the main menu, or Shift -FlO from any main menu function screen. 

PRINT FUNCTIONS 

Designate Screen Print Deuice 

Select Cross Reference Options 

F9 . . . Pause Printing 
FlO . . Save Printer Setup, Screen Print Destination to Disk 

1 Caution 1 
I I 

Do not use the same file extensions for printing as are used for the 
program folder files. Logicmaster 90-30/20/Micra software does not 
prevent the printing of a listing to a file with the same name as one of 
the program folder files. If this is done, part of the folder may be lost. 
Refer to appendix G for a list of file extensions used by the software. 
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P--. 

Section 1: Printer Parameters 

The printer setup parameters used by the programmer must match those of your printer. 
Default values are supplied. These can be changed and stored in a file for continued use. 
To change your printer setup or check its contents, press setup (Fl) from the Print 
Functions menu or from another Print Functions screen. 

SETUP PRIHIER PARAfiEIERS 

PAPER WIDTH a (80/1X) 
LINES/PAGE 60 (SO..801 
LF WITH CR Y (Y/N) 

LEADING: 

TRAILING: 

PRINTER SETUP CONTROL SEQUENCES 

GFK-OP66G Chapfer 9 Print Functions 

The setup screen shows the value and possible selections for each parameter. 

Changing Setup Printer Parameters 
To change entries on the Printer Parameters screen: 

1. Move the cursor to the item you want to change. 

2. Type (or use the Tab key) to enter new values as needed. 

3. When you are finished, decide whether your entries or the default values shown 
above should be used when the system is started. 

A. To save the printer parameters only until the next power-up (and then return to 
the default parameters), do not press Save (~10). 

B. To save the printer parameters, press Save (FlO). This causes the printer 
parameters to be written to the PRINTSET file. This file is written to the home 
directory. When the programmer is powered up, these entries will replace the 
standard default values. 

9-3 
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Printer Parameters 
Refer to the following descriptions when changing the entries on the Printer Parameters 
screen. 

Table 9-1. Printer Parameters 

Parameter 

Paper Width 

Number of 
Lines per Page 

Line Feed with 
a Carriage 

Return 

Printer Setup 
Sequences 

Description 

The number of characters printed on a line. If the printer is set up for standard 
8-l/2 inch wide paper, select 80 characters for the paper width. If the printer 
uses 11-inch (or wider) paper, you may select either 80 or 132 characters. 

In go-character mode, rung numbers and cross references are printed above 
the rungs. In 132-character mode, the format of the ladder logic is the same. 
However, rung numbers and cross references are printed to the right of the 
rungs. 

The number of lines (from SO to 120) that can be printed on a page (default=&& 
If an associated group of lines will not fit on one page, the system will com- 
mand the printer to advance to the next page after the number of lines 
specified by this entry. 

Note: Some printers automatically insert a formfeed after printing a certain 
number of lines (typically, 66). If the printer has this feature, specify a shorter 
page length to prevent an automatic page eject. 

The line feed character advances the paper to the next line for printing. This 
item determines whether the system automatically inserts a line feed 
(<CR> <LF>) each time the printer head should return to the left page 
margin. 

&Q&: Some printers can be set up to automatically advance to the next line by 
entering only <CR>. Refer to the instructions for your printer to determine 
how it works. 

If you do not want the programmer to insert a line feed character after each 
carriage return character, enter N (No). To have the programmer insert the 
<LF> character after each <CR> character, enter Y (Yes). 

If the printer uses leading or trailing control characters, enter the characters 
here. If you move the cursor to either of these entries, a field will appear 
where you can enter the appropriate characters. 

Printer control sequences are issued immediately before and after a listing. 
This feature can be used to put the printer into a particular mode (for 
example, compressed output), returning to the original mode after the listing 
is finished. 

From 0 to 60 characters can be specified. To enter non-printing characters, 
use one backslash followed by the three-digit decimal equivalent of the ASCII 
representative. For example, to identify the Escape character <ESC>, you 
would enter \027. A leading zero is required. If you need to enter the 
backslash character itself, ente;two backslashes: <\. 
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Section 2: Selecting a Screen Print Device 

The print screen function can be used to print a copy of any screen in the programmer. 
To execute a screen print, go to the screen you wish to print and press ALT-P. The 
printing of the screen is sent to the selected device or file. To abort the printing before it 
completes, press any key. 

Screen prints can be sent to an output port or directed to a file. To specify a screen print 
destination, press Screen (F2) from the Print Functions menu or from another Print 
Functions screen. 

> 
SELECT SCREEN PRINT DESTINfiTION 

SCREEN PRINT OUTPUT DESTINATION 

PORT: m (LPII, COtll. LPIZ, CONZ, FILE) 

FILE NFltlE: 

Sending Screen Prints to a Printer 
If screen prints should be sent to a printer, the selection for the port should match the 
current printer port. If the port is a serial port (COMI or COM2), be sure to set the baud 
rate using the program setup function. To use COM2, the PC must have two serial ports 
physically present. (This is an MS-DOS restriction.) 

To save the port designation, press Save (FlO). When you exit the screen, the 
programmer will create a file named SCRPRINTSET, located in the home directory. This 
file is read by the programmer at startup. To use the port designation temporarily, exit 
the screen without pressing Save. The port selected is used until the programmer is 
powered down or until changed on this screen. 
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Sending Screens to a File 
If screen prints should be sent to a file, then the port entry should be “file”. You can 
enter any valid file name for the screen print file. This file is used to store all future 
screen prints, which are added to the end of the file. 

When specifying the screen print device destination to disk, use the full path name. If 
only a file name is specified, the screen print file is written to the folder that was active 
when the screen print device was specified; this may or may not be the current folder. 
Refer to appendix G for a listing of reserved file extensions. 

If printing is paused while printing to a floppy disk, the disk swapped for a second disk, 
and then printing is resumed, neither disk will end up with a usable listing file. In 
addition, the second disk must be formatted before further use. 
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Section 3: Print Program 

The print program function is used to print program logic, cross references, variables, 
and program annotation. To use the print program function, press Logic (F4) from the 
Print Functions menu or from another Print Functions screen. 

> 
PRINT PROGRClN LOGIC 

TITLE: 
SUBTITLE: 1 

HEADER PAGE Y (Y/N) LOGIC Y (Y/N) 
UARII~BLE TABLE N REFERENCE LIST N 
FILL BLOCKS N NICKNWE + REFERENCE N 
IL LOGIC N REFERENCE DESCRIPTION N 

RUNG CONNENTS N 

FROR RUNG 0 TO RUNG 9999 STFIRTING PAGE NUNBER 1 

<< * Press ENTER Key to Start Printout * >> 

PORT: LPI1 (LPTl, CUNl, LPTZ, CONZ, FILE) 
FILE MNE: 

Specify the content for the printout on this screen as instructed on the following pages. 
If you do not change a selection, its default is used. If the printout should also :include 
program cross references (which show other program uses of selected references), press 
F5 to select the cross references to be included. 

To save the content of this screen to a file called PSCREENSSET press Save (P:LO). This 
file is located in the directory of the active program folder and is read when the print 
function is entered. If you do not save the content of this screen, the default values will 
be used the next time you print program logic, cross references, variables, or program 
annotation. 

After completing the selections, press the Enter key to start printing. Printing will 
continue unless paused or aborted. When the printing is complete, the software 
displays the message “Listing complete”. 

To temporarily suspend printing after it begins, press Pause (F9). To restart printing, 
press F9 again. 

An attempt to print to a printer that is out of paper results in the message, “Printing 
device is offline; press pause to resume,” being displayed. 

To abort printing while in progress, press ALT-A and respond to the prompt. Printing 
will also abort if you press CTRL-Break, which will exit the programming software. 
When a listing is being printed to a file and the listing is aborted, the file containing the 
listing up to that point is closed and is not deleted. It contains valid data up to the point 
where it was stopped. 
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Print Program Parameters 
Refer to the following definitions when changing the entries on the Print Program page. 
Examples are provided in section 6 of this chapter. 

Table 9-2. Print Program Parameters 

Parameter Description 

Title An optional title of up to 62 characters centered at the top of each page. The title 
may change if specified in a rung comment. 

Subtitle An optional line of up to 62 characters printed below the title on each page. The 
subtitle may change if specified in a rung comment. 

Header Page The header page for a program shows the program name, CPU reference sizes, 
highest references used in the program, and the size of the program,in bytes. 
To print header pages, enter Y (Yes). 

Variable Table To print tables of variables and identifiers, enter Y (Yes). 

All Blocks To print all blocks (except those that have been view locked) in the selected 
program, enter Y (Yes). During listing or printing, the name of the block being 
printed appears on the status line at the bottom of the screen. 

Logic for blocks which have been view locked cannot be printed, even if Y (Yes) 
is selected for AI1 Blocks. A list of the view locked blocks that could not be 
printed will be included at the end of the printout. For more information on 
locked blocks, refer to chapter 3, section 8, “Subroutine Blocks.” 

If AlZ Blocks is set to N (No), only the current block is printed. The name 
of the block is displayed on the status line. 

Whether one block or all blocks are printed, the printout will include the IL 
Logic and Logic items specified below. 

IL Logic 

Logic 

To print Instruction List logic, enter Y (Yes). 

To print ladder diagram logic, enter Y (Yes). Then, specify the content of the 
logic printout: 
Reference List: Enter Y (Yes) to print a table at the bottom of a page listing all 
the program references on that page. For each reference, the table lists the 
machine address, nickname, and reference description. 

Nickname and Reference: Enter Y (Yes) to print both machine addresses and 
their nicknames with the ladder logic. If N (No) is entered, only nicknames 
are printed in the logic. Machine addresses are printed for any references that 
do not have nicknames assigned. 
Reference Description: Enter Y (Yes) to print reference descriptions above the 
reference addresses at the next print logic request. 
When the print reference description feature is selected, the first 28 characters 
of the reference descri 

B 
tion for each reference address in the logic are printed 

above the reference a dress. The reference description is divided into four 
lines of seven characters each. If the nickname and reference option is also 
selected, the reference description is printed above the nickname, for a total 
of six lines above the instruction. If the nickname and reference o tion is not 
selected, the reference description is printed directly above the re P erence 
address or nickname, for a total of five lines above the instruction. Refer to 
chapter 3, section 7, “Changing the Display Mode,” and chapter 6, “Programmer 
Setup,” for more information on selecting the view modes, 
Runp: Comments: Enter N (No) to print comments in instruction form only. 
If Y (Yes) is entered, rung explanation text is printed in place of the comment 
instruction. 
Additional text for rung comments may be created as separate files, as described 
in chapter 3, section 4, “Program Annotation.” If this has been done, be sure the 
files are present on the specified drive when printing begins, 

- 
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Table 9-2. Print Program Parameters (cont’d) 

Parameter Description 

From/To Rung To print a range of logic rungs within the program, enter the first 
number of the group to be printed. If the AZI BZocks option is set to Y (Yes), 
these fields will be ignored. 

Starting Page To begin numbering the printout with a page number other than 
Number number here. 

Port Specify the destination of the listing. 

File Name To send the printout to a file instead of to a printer, enter a name 
here. A printout file cannot be written to a locked folder. If a file already exists 
with the selected name, the new file will overwrite it. Refer to appendix G 
for a listing of the extensions used by Logicmaster 90-30/20/Micra software. 
You do not want to overwrite one of these files with print text. 

Shortcuts for Printing Program Logic 
The following suggestions can help you shorten a program logic printout: 

1. Do not select both the reference list and reference description options. 

2. If the program contains many reference descriptions, use the reference list option 
instead of the reference description option. 

3. If the program contains few reference descriptions, use the reference description 
option instead of the reference list option. 

4. Use the 132-column page width instead of the SO-column page width. This is very 
helpful when printing in-ladder cross references with logic. 
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Cross References 
Cross references in a printout show the use of references in the program. Cross 
references can be included as part of the ladder logic text and/or listed as separate tables. 

If the AZZ BZocks parameter on the Print Program Logic screen is set to Y (Yes), the cross 
reference tables for each block are printed following the logic for that block. 

To include cross references, press F5 from the Print Program screen or from another 
Print Functions screen. 

> 
SELECT CROSS REFERENCE OPTIONS 

OPTIONS : (Y/N) PRINT TABLES FOR THE FOLLOWING HEMORY TYPES: 
IN LhDDER 
XREF TABLE (Y/N) (Y/N) (Y/N) 
USE IfiBLES N zG N z1 N zS. X33-SC N 
IRPLICII XREF N zf11 N XQ N IDENTIFIERS N 

zAQ N H’l N 
zR N ZT N 

CROSS REFERENCE FILES DELETE FILES AFTER USE N (Y/N) 
DIRECTORY: 

I 

Specify the content and format of the cross reference printing on this screen, If you do 
not change a selection, its default is used. 

To save the content of this screen to a file called PSCREENS.SET, press Save (FlO). This 
file is located in the directory of the active program folder and is read when the print 
function is entered. If you do not save the content of this screen, the default values will 
be used the next time you print program logic, cross references, variables, or program 
annotation. 

Press Logic (F4) from this screen to return to the Print Program Logic screen, 

The following key can be used for interpreting cross reference instruction symbols: 

Symbol Description 

### 

‘f::’ 
JMP 

LABEL 
MCR 

EMCR 
CALL 

Explicit reference. 
Implicit reference. 
Function block direct reference. 
Jump control. 
Label. 
Master control relay. 
End master control relay. 
Block CALL instruction. 

_-. 
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Refer to the following definitions when changing the entries on the Cross Reference 
screen. 

Table 9-3. Cross Reference Parameters 

Parameter Description 

In Ladder To include cross references as part of the ladder logic, enter Y (Yes). Cross 
references for each reference address used on the coils in a rung are printed 
with that rung. In addition, each time the reference address is used on a 
contact, the most recent rung on which the reference address was u:sed on 
a coil (referred to as the controlling rung) is listed under the contact. 

Iross Reference Specify whether to print separate tables of cross references for each block 
Table and/or a single set of cross reference tables for the program. The printout con- 

tains a table for each reference type which has at least one address 
reference used anywhere in a program. Within each table, cross reference in- 
formation is printed in ascending order of reference address offset. For 
each reference address off set, the cross reference data is grouped by block 
and, then within each block, by the instructions on which the reference is 
used. For each instruction, rung numbers are printed in ascending order. 
For references used more than once on a given rung in the same instruction, 
the rung number is listed only once. 

Per Block: If Y (Yes) is selected for Peer Block, sets of unique cross reference 
tables for each block are printed. A per block cross reference table contains 
only the cross reference information for references used within the scope of a 
single block. The default for this option is N (No). 

Global: If Y (Yes) is selected for Global, one set of cross reference tables for 
the program is printed. A global cross reference table for a reference type 
will contain all the cross reference information for references of that type 
used anywhere within the scope of the program. The information for a 
reference address will consist of each block, rung number, and instruction 
on which the address was used. The information will also include ,the 
unique nickname and reference description assigned to the reference 
address within each block. The default for this option is N (No). 

The nickname and reference description defined for a reference address 
within the scope of a block is printed when the global cross reference data 
for that reference address and that block is printed. 

Implicit cross reference data may be included or excluded from either type of 
cross reference table listing by entering Y or N in the Implicit Xref field. 
If included, the implicit usage of a reference address by an instruction is 
printed with parentheses around the rung number of the rung containing 
that instruction. 

An identifier name global cross reference table will be printed when the Xref 
Tables Global option is selected. Since the only identifier table names known 
and used globally in a program are the block names, the global identifier 
name cross reference table will consist only of the usage information for block 
names. For each block name, the global cross reference identifier table wil1 list 
the blocks in which it is called, and the rung numbers within each block of the 
rungs containing the CALL instruction. 

Global cross reference tables will be printed after all other logic listing text that 
you selected has been printed and before the global use tables. 
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Table 9-3. Cross Reference Parameters (cont’d) 

Parameter Description 

Use Tables 

Implicit Cross 
Reference 

Memory Types 

Specify whether to print separate reference use tables for each block and/or a 
single set of reference use tables for the program. 

The symbol - means a reference is not used. The symbol * means used 
explicitly on an instruction operand. The symbol + means used implicitly 
by an instruction. When both * and + apply, the symbol # is used. (Refer 
to the entry for implicit cross references in this table for more information.) 

Per Block: If Y (Yes) is selected for Per BZock, sets of unique reference use 
tables for each block are printed. A per block reference use table contains 
only the reference use information for references used within the scope of a 
single block. The default for this option is N (No). 

Global: If Y (Yes) is selected for Global, one set of reference use tables for 
the program is printed. A global reference use table for a reference type will 
contain reference use information for the entire program. The default for 
this option is N (No). 

Implicit reference usage data may be included or excluded from either type of 
reference use table listing by entering Y or N in the Implicit Xref field. 
Implicit references are references that are used, but which do not appear 
directly in the program. For example, if the MOVE-INT instruction has an in- 
put %AIOOl, an output %AQOOl, and a length of 5, %AIOOl and %AQOOl are 
explicitly used. Due to the length, there are really 5 words of input/output. 
The next 4 words are implicitly used. 

To include both implicit and explicit references in cross reference tables, 
enter Y (Yes). If N (No) is entered, only explicit references are printed. 
Enter Y to select the reference types for which cross reference tables and/or 
reference use tables will be printed. The tables will begin at reference address 
offset 1 and end with the highest used reference address offset of each 
reference address type in the program or block. Enter N for those references 
whose cross reference tables and/or reference use tables will not be printed. 

To include cross references of block names, and MCR, ENDMCR, JUMP, 
and LABEL names in a cross reference table printout, enter Y (Yes) in the 
Identifiers field. 
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Parameter 

Directory 

Table 9-3. Cross Reference Parameters (cont’d) 

Description 

Specify a directory to store cross reference data files. 

The specified location for the .XRR PRINTXOV and GLOBAL.PTX cross 
reference data files must be either a hard disk, an expanded memory device, 
or a RAh4 Disk. The cross reference files cannot be sent to a floppy disk or a 
locked folder. In either case, an error message is displayed. If no entry is 
made here, the files are stored in the current folder. Refer to appendix G for 
extensions used by Logicmaster 90-30/2O/Micro software. Do not overwrite 
one of the Logicmaster 90 files with print text. 

m: Cross reference data files are not automatically deleted wh.en exiting 
the print function. The .XRF and PRINTXOV files remain in the designated 
directory unless you enter Y (Yes) in the Delete Files After Use field. This 
prevents having to cross reference the same blocks each time a listing is 
started. When subsequent listings from the same folder are generated, only 
the cross reference data files for the blocks which have changed since the 
previous listing are deleted and recreated. The default selection for the 
Delete Files After Use field is N (No). 

In addition to the .XRF and PRINTXOV files, a temporary file named 
GLOBAL.PTX is created. The file will exist during a listing that includes 
global cross reference text; it will be deleted when the global cross reference 
listing terminates successfully, terminates with an error, or aborts. 

Delete Files After To delete the cross reference files after the listing completes, enter Y (Yes). 
Use If you want the cross reference files to remain on disk, enter the default 

N (No). 

To delete cross reference files from a folder without printing a listing, use 
the selected clear folder function. 
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Section 4: Print Reference Tables 

To print reference table values (excluding coil references) for the program, press Values 
(~6) from the Print Functions menu or from another Print Functions screen. (See the next 
section for printing coil references.) 

Note 
Print may be used to print the values in the program folder only. To 
print the values from the PLC, the reference values must first be loaded 
to the folder by using the load utility function (see chapter 8). 

OPTIONS: (Y/N) 
HEADER PhGE Y 
VALUE TABLES Y 
OUERRIDES N 

> 
PRINT VALUES 

TITLE: 
SUBTITLE: 

STARTING PAGE tl I 

<< * Press ENTER Key to Start Printout * >> 

PORT: LPI1 (LPTI, COHl, LPTZ, COHZ, FILE) 
FILE NFlflE: 

A 

The listing can be directed to a printer or to a file. 

These tables correspond to the tables that can be displayed and formatted using the 
reference tables function. For example: 

***** INPUT VALUE TABLE ***** 

REF. 164 156 
ADDRESS +- 

148 140 132 124 +- +- +- f- +- 116 18 11 +- +-+ 
5610064 01101001 00001000 00010101 01011011 00010000 11100100 11010100 01001110 
XI0128 00001101 11101111 01100100 01111011 01000011 11001010 00010110 00011000 
%I0192 01011111 11110010 00111000 11100011 00010001 10101011 00000000 00000000 

XI0256 00000000 00000101 00010010 00011100 00000000 00101101 01011011 10011100 
..- 
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:- 
Specify the content of the printout on the Print Values screen. 

Table 9-4. Value Table Parameters 

Field Description 

Title An optional title of up to 62 characters centered at the top of each page. 
The title may change if specified in a rung comment. 

Subtitle An optional line of up to 62 characters printed below the title on each page. 
The subtitle may change if specified in a rung comment. 

Header Page The header page for a program shows the program name, CPU reference 
sizes, highest references used in the program, and the size of the program, in 
bytes. To print header pages, enter Y (Yes). 

Value Tables To print value tables (input, output, etc.), enter Y (Yes). Value tables are 
printed in groups of three lines at a time. 

Overrides To print the override value tables associated with selected %I, %Q, and %M 
references, enter Y (Yes). 

Starting Page To begin numbering the printout with a page number other than 1, enter the 
number here. 

Address Range Specify the range of values to be printed. Enter values only for types of 
references to be printed. 

Port 

If any references should not be printed, enter zeros in both the FROM and 
TO fields. If the configured limits change (i.e., by changing folders, clearing 
a folder, or downloading from the PLC), the address ranges will be 
re-initialized. 
Specify the destination of the listing. 7 

File Name To send the printout to a file instead of to a printer, enter a name fo:r the file 
here. A printout file cannot be written to a locked folder. If a file already 
exists with the selected name, the new file will overwrite it. Refer to appendix 
G for a listing of the extensions used by Logicmaster 90-30/2O/Micro software. 
You do not want to overwrite one of these files with print text. 

To save the content of this screen to a file called PSCREENS.SET press Save (~10). This 
file is located in the directory of the active program folder and is read when the print 
function is entered. If you do not save the content of this screen, the default values will 
be used the next time you print program logic, cross references, variables, or program 
annotation. 

After completing the selections, press the Enter key to start printing. Printing will 
continue unless paused or aborted. When the printing is complete, the software 
displays the message “Listing is complete”. 

‘To temporarily suspend printing after it begins, press Pause (F9). To restart printing, 
press F9 again. 

During printing, press ALT-A to abort the printout. Printing will also abort if you press 
CTRL-Break and confirm your action. This will exit the programming softwa.re. 

Note 
When a listing is being printed to a file and the listing is aborted, the file 
containing the listing up to that point is closed and is not deleted. It 
contains valid data up to the point where it was stopped. 
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Section 5: Print Coil References 

You can print reference descriptions for coils through the new parameter “COIL REF 
DESCRIPTION” as shown below: 

PRINT PROGRAM LOGIC 

TITLE: Lesson on Coil Reference 
SUBTITLE: 

I 
HEADER PAGE Y (Y/N) LOGIC 
UARIABLE TABLE N REFERENCE LIST 
ALL BLOCKS N N ICKNANE + REFERENCE 
IL LOGIC N REFERENCE DESCRIPTION 

COIL REF DESCRIPTION 
RUNG CONNENTS 

FRON RUNG 0 TO RUNG 9999 STr\RTING PhGE NUNBER 

<< * Press ENTER Key to Start Printout * >> 

Y (Y/N) 
N 
N 
N 
Y 
N 

1 

I PORT : LPTl (LPIl, CONl. LPIZ, CONZ, FILE) 
FILE NfbtlE:L I 

The default for this print parameter is No. The “REFERENCE DESCRIPTION” option 
controls the printing of reference descriptions for all other references. The sample 
section from a 132-column print (shown below) resulted from the settings shown above. 
See Note below for information about the differences between 8% and 132-column print. 

/AUTOPB LISUP %QO038 ZQ0012 %I0013 EMERGST XQOOO6 XQO075 XQOOOS << RUNG 4 STEP IO001 >> 
;--' [-----I [----1 [-----I [--+--]/[-----]/[-----I [----1 [-------------( )-- 

I 
l%QOOO5 
+--]I[--------------------------+ 

[EMSTOP %I0100 CLAMPED XI0073 EMERGST << RUNG 5 STEP 10011 >> 
+A] I--+-] I-+-] [-+--I I---------------------------------------------( )A- [* Emergency Return *) 
I I I I 
I IE~~ERGsTILINISUP I 

I / ;--]/[--;--]/[--; 
IXQOOOS %QOOlZ II0021 XI0022 XMOOO 1 << RUNG 6 STEP #0020 >> 
+-],[-----],[-----] [-----] I---------------------------------------------( )-- 

Note 
For 132-column listings, the coil reference descriptions print in a single 
line to the right of each coil’s reference address as shown above. When 
set for an 80-column listing, the coil reference descriptions print in the 
standard LM90 reference description form of four lines above each 
reference address. See the table on the next page for additional 
considerations. 
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The following table is provided to explain the options you now have for printing 
references. 

GFK4466G Chapter 9 Prinf Functions 

If you set the REFERENCE And the COIL REF The results are: 
DESCRIPTION print DESCRIPTION print 
option to: option to: 

Y N Prints reference descriptions 
above contacts and instruction 
operands, but it does not print 
coil reference descriptions. 

N Y Prints reference descriptions 
for coils only. 

Y Y Prints reference descriptions 
for all references. 
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Section 6: Print Configuration 

In the Logicmaster 90-30/20/Micra configuration software package, the print function 
enables you to obtain a listing of all I/O and CPU configuration data. The listing can be 
directed to a port for immediate printout, or to a file for later printing. The following 
functions are provided: 

l View/change printer parameters. 
l Select the screen print destination. 
l Generate a rack hardware configuration listing. 
l Generate a configured reference address listing (Ref View). 
l Generate a CPU configuration listing. 

To display the Print Functions menu in the configuration software, press Print (FlO) 
from the main menu, or Shift-F10 from any main menu function screen. 

I 

PRINT FUNCTIONS 

Fl . . . Setup Printer Parameters 
FZ . . . Designate Screen Print Device 

F4 . . . Print Configuration 

FY . . . Pause Printing 
FlO . . Saue Printer Setup, Print Destination to Disk 

9-18 

The Setup (Fl) and Screen (F2) keys perform the same functions as their 
corresponding keys in the programming software. Refer to section 1 of 
this chapter for information on setting up the printer parameters, and to 
section 2 for information on selecting the screen print output 
destination. 
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Accessing the Print Configuration Screen 
To use this function, press Print Conf i-ration (F4) from the Print Configuration 
menu. The following screen will be displayed: 

> 
PRINT CONFIGIJR~TION 

TITLE: 
SUBTITLE: 

OPTIONS: (Y/N) 
I/O RhCX Y FRON I/O RACK 0 TO I/O RFICK 4 

DETAIL N 
REF UIEW N STARTING PftGE NUNBER 1 
CPU CONFIG N 

<< Press ENTER key to Start Printout >> 

LISTING DESTINATION 
PORT : LPI1 (LPTl, CONl, LPTZ, CONZ, FILE) 

FILE NANE: 

The Print Configuration menu defines which parts of the rack configuration should be 
printed out and the destination of the listing. 

To save the content of this screen to a file called PSCREENSSET press save (FIO). This 
file is located in the directory of the active program folder and is read when the print 
function is entered. If you do not save the content of this screen, the default values will 
be used the next time you print program logic, cross references, variables, or program 
annotation. 
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Refer to the following definitions when changing the entries on the Print Configuration 
screen. 

Table 9-5. Print Configuration Parameters 

Field Description 

Title An optional title of up to 62 characters centered at the top of each page. 
Subtitle An optional line of up to 62 characters printed below the title on each page. 
I/O Rack To print rack information, enter Y (Yes). 

Detail To print the detailed configuration screens, enter Y (Yes). This field is only 
available when the selection for the I/O Rack field is Y. 

Reference View To print the reference view tables, enter Y (Yes). 

CPU To print CPU configuration data, enter Y (Yes). 
Configuration 
Starting Page To begin numbering the printout with a page number other than 1, enter the 

Number number here. The value may range from 1 to +32,767. 

From I/O Rack Enter the number of the first rack whose configuration data is to be printed. 
The value of this field may not exceed the value of the To I/O Rack field. 

To I/O Rack Enter the number of the last rack whose configuration data is to be printed. 
The value of this field may not be less than the value of the From I/O Rack 
field. In order to print a single rack of information, both the From I/O Rack 
and To Z/O Rack fields must contain the same value. 

Port Specify the destination of the listing. _-__ 
File Name If “file” is selected for the destination in the Port field, enter the name of the 

file to which the printout is to be directed. Any valid file specification may be 
entered in this field. A new file is always created, overwriting any existing file 
of the same name. 

Pagination Guidelines 
Only one type of screen can be printed on a given page, but multiple detail screens may 
be printed on a single page if they will fit on that page following these guidelines: 

Table 9-6. Pagination Guidelines 

Field Description 

Rack The printing of a given rack cannot be broken across pages. Only one rack per page is 
permitted. 

Detail The printing of a given detail screen cannot be broken across pages. Because the 
length of a listing page may be changed and there are a variable number of detail 
screens for a given module, all the screens of a particular module may not be 
displayed on the same page. 
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0 9 

The following examples illustrate various hard copy listings which can be produced with 
the print function. 

Certain information is presented on every page, regardless of what specific item is 
currently being printed. The first line of each page of the listing will contain the date, 
time, software version number, and page number. The user-supplied title and s.ubtitle 
are centered on the second and third lines of the page, respectively. The program name 
appears in the bottom left corner of the page. The current program folder specification 
appears in the bottom center of the page. 
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The header page is printed when Y (Yes) is selected for the header page option on the 
Print Program Logic screen. The header page for the program includes the program 
name, the configured reference sizes supported by the host PLC, the highest reference 
address used in the program, and the size of the program in bytes. This is an example 
program header page: 

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

GGGG EEEEE FFFFF AAA N N U u cccc 
G E F A ANN NU UC 
G GGG EEEE FFF AAAAANNNU UC 
G GE F A AN NNU UC 
GGG EEEEE F A AN N UUU cccc 

AAAU U TTTTT 000 M M AAA TTTTT III11 000 N N 
A AUU T 0 OMMMMA A T IO ONN N 
AidAAUU TO OMMMAAAAA T IO ONNN 
A AU U T 0 OM MA A T IO ON NN 
A A UUU T 000 M M A A T III11 000 N N 

(**********************************************************~*******************) 
?r *) 
* Program: NEW *) 
* ") * PLC PROGRAM ENVIRONMENT HIGHEST REFERENCE USED *) * -------------------------- -------------------------- *) * INPUT (%I): 512 INPUT: %10100 4) * OUTPUT (%Q): 512 OUTPUT: XQOO61 *) 
* INTERNAL (%M): 1024 INTERNAL: %M0006 *) 
* GLOBAL DATA (%G): 1280 GLOBAL DATA: NONE *) 
* TEMPORARY (%T): 256 TEMPORARY: NONE *) 
6 REGISTER (%R): 2048 REGISTER: %R0003 ") 
* ANALOG INPUT (%AI): 128 ANALOG INPUT: NONE *) 
* ANALOG OUTPUT (%AQ): 64 ANALOG OUTPUT: NONE ") 
* ") * PROGRAM SIZE (BYTES): 208 “) 
* “) 
* “) 
(*********t********************************************************************) 

Program: NEW D:\ACME\CONVEYOR\NEW 
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This example printout was generated by selecting only Y (Yes) for the IL Logic option. 

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

<< START OF BLOCK MAIN >> 

<< RUNG 4 STEP 10001 >> 

fOOO1 01 NOOP 

<< RUNG 5 STEP 10002 >> 

#0002 LD XI0004 
10003 AND %QOOO2 
10004 AND x00044 
60005 AND %QOO12 
10006 OR NOT %QOOO5 
10007 AND NOT %I0003 
#0008 AND NOT %QOO25 
#0009 AND NOT %Q0006 
#OOlO AND %CjOO61 
to011 OUT XQOOO5 

<< RUNG 6 STEP Q0012 >> 

10012 LD %10002 
WOO13 LD %I0100 
#0014 OR NOT %QOO25 
WOO15 AND BLK 
%0016 LD %00020 
110017 OR NOT %bOOOO 
i/O018 AND BLK 
to019 AND XI0073 
110020 OUT %QOO25 

<< RUNG 7 STEP i/O021 >> 

%0021 LD NOT WQOOOS 
80022 AND NOT %QOO12 
80023 LD NOT %M0005 
1'10024 AND %M0006 
PO025 OR BLK 
110026 AND %I0021 
to027 AND %I0022 
#0028 OUT XMOOOl 

<< RUNG 8 STEP 80029 >> 

110029 LD NOT %QOO44 
%0030 AND ZMOOOZ 
10031 FUNC 60 ADD 

;;; XROOOl 
ZR0002 

P3: ZR0003 
ii0032 OUT 240006 

10033 END OF PROGRAM 

Program: NEW D:\ACME\CONVEYOR\NEW Block: -MAIN 
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In this example printout, Logic is set to Y (Yes), and all Logic options (Reference List, 
Nickname and Reference, Reference Description, and Rung Comments) are set to N 

(No). 

01 

I 

[ 

[ 

[ 

I 
+- 

1 
+- 

1 
+- 

( 

I 
+- 

P 
+- 

B 
+- 

I 

-15-93 12:OZ GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.001 Page 1 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

START OF LD PROGRAM SAMPLE ] 

VARIABLE DECLARATIONS I 

BLOCK DECLARATIONS 1 

START OF PROGRAM LOGIC 1 

<< RUNG 4 STEP 10001 >> 

(* This is a sample program *) 

140 00 1141 07 SMP PMP XT0086 
s.] T--+-s] T--+--]-[--+---------------------------------------------------(s)-- 

B152 00 I B152 00 
+--I T--+ +---------------------------------------------------(ST-- 

<< RUNG 5 STEP to008 >> 

140 00 1141 07 +-e-e-+ SMP PMP 
-1 T--+--l T--+----------------+ONDTB+---------------------------------------(-)-- 

B152 00 
+--I T--+ 

140 01 I I -1 T-----------s-s+ CONST -+pV 
+00100 j 

+-----+ 
XR0004 

* COMMENT *) 

<< RUNG 7 STEP 80016 >> 

141 01 B152 00 -]/T----------------------------------------------------------------------(R~-- 

<< RUNG 8 STEP #0018 >> 

B SUM ZT0075 -T [--+--- _~~------~~~---__~~~~~---~~~~-----~~------~~-----~~~~--~~~~~-~~~ ( )-- 

ADRAM IT0107 -I-[-+---------- --------------------------------------------------------( )-- 

END OF PROGRAM LOGIC 1 

Program: SAMPLE D:\3OFOLDERS\SAMPLE Block: MAIN 

9-24 Lo&master 90-30/2O/Micro Programming Software User’s Manual - March 1995 GFK0466C: 



0 9 

In this example printout, the Nickname and Reference option is set to Y (Yes) and the 
Reference Description option is set to N (No). Both a nickname, if defined, and a 
reference address are printed on an instruction operand. 

GFK0466G Chapter 9 Print Functions 9-25 

11-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

[ START OF LD PROGRAM SAMPLE J 

[ VARIABLE DECLARATIONS 1 

[ BLOCK DECLARATIONS 1 

1 START OF PROGRAM LOGIC I 

<< RUNG 4 STEP #OOOl >> 

1140 00 1141 07 SMP PMP 
ZI.0501 %105u5 ZMOg97 

(* This is a sample program *) 

ZT0086 -1 [--+-I [--+--I [-- +-----------------------------------------------~---(s)-- 

l%:7~4 I B:&i; +--I [--+ +-----------------------------------------------~---(s)-- 

<< RUNG 5 STEP WOO08 >> 

I140 00 1141 07 
%I0501 %105U5 +-----+ SMP PMP 

zMu997 --I [--+--I [--+----------------+ONDTR+-----------------------------------~---( )-- 
0.10s 

+--I [--+ +-------+R 

140 01 
5105U2 b-1 [-e-v-w--e---e-w--+ CONST -+pV 

+00100 1 +--mm-+ 

ZR0004 

(* COMMENT *) 

<< RUNG 7 STEP 60016 >> 

<< RUNG 8 STEP to018 >> 

PB SUM 
kSKOO1 ZT0075 -1 [-y------ ----------------------------------------------------------( )-- 

BAD RAM 
%SBUlO XT0107 --I [-+- ------------------------------------------------------------------( )-- 

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: -MAIN 



q 9 
In this example printout, the Nickname and Reference option is set to N (No) and the 
Reference Description option is set to Y (Yes). With the Reference Description option 
enabled, a four-line reference description, if defined, is printed above each instruction 
operand. Since the Nickname and Reference option is not selected, only a single line of 
either a nickname or a reference address is printed on an instruction operand. 

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) 
TITLE APPEARS HERE 

Page I 

SUBTITLE APPEARS HERE 

[ START OF LD PROGRAM SAMPLE ] 

1 VARIABLE DECLARATIONS 1 

I BLOCK DECLARATIONS 1 

[ START OF PROGRAM LOGIC I 

<< RUNG 4 STEP %OOOl >> 

(* This is a sample program *) 

Intake Sump 
Valve Pump 1 
Control Density 
Switch meter 

I140 00 1141 07 SMP PMP m-1 T--y--] T--y-]-[--y----------------- 

Bulb 
B152 
Circ 00 
Switch 
B152 00 

+--I T--+ +----------------- 

<< RUNG 5 STEP to008 >> 

Intake 
Valve 
Control 
Switch 

1140 00 1141 07 - - 

pv;iyr 
%T0086 

.--_--------------^---------------- (S)-- 

Bulb 
B152 
Circ 00 _ 
Switch 
B152 00 

.----------------------------------(S~-- 

--I [--+--I [--+----------------+oNDTR+-~ 
I I In incl 

Bulb 
B152 
Circ 00 
Switch 
B152-00 

+--I [--+ +-------+R 
I I I 

Sump 
Pump 1 
Density 
meter 
SMP PMP .-------_ (-) -_ 

iir 
Cntake 
Ialve 
jwitch 
L140 01 
--I +-------------! E;;;,o-iPv 

+-----+ 
Seconds 
to chk 
complet 
ion 
%R0004 

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: MAIN 
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,- 
This example printout was generated by selecting Y (Yes) for the Cross Reference Table 
and Implicit Cross Reference options, and for %M on the Select Cross Reference Options 

GFK0466G 

01-15193 12:OZ GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1 

**4X* 1 N T E R N A L ***** 
***** C R 0 S S REFERENCE T A B L E ***** 

REFERENCE NICKNAME REFERENCE DESCRIPTION / CROSS REFERENCES 
_-_------ __------ -e-w----- -----v----- - ----- ____------ 

%M0247 : MSTP-14 ::sT"; 1;8.AIN BIT SEQ 

FBI0 (296) 

%M0248 : MSTP 15 ::STEP 15 MAIN BIT SEQ 
-1 [- 287, 294, 295, 512 
FBI0 (296) 

ZM0249 : MSTP-16 ::STEP 16 MAIN BIT SEQ 
-1 [- 287, 293, 480, 481, 482, 483, 508, 513, 514, 516, 

519, 520, 521, 523, 52.6, 527, 528, 530, 533, 534, 
535, 537, 540, 553 

FBI0 (296) 

%M0250 : MSTP 17 ::STEP 17 MAIN BIT SEQ 
-1 [- 227, 228, 229, 288, 293, 591, 592 
FBI0 (296) 

ZM0251 : MSTP-18 ::STEP 18 MAIN BIT SEQ 
-1 [- 262, 263, 288, 291 
FBI0 (296) 

XM0252 : MSTP-19 ::STEP 19 MAIN BIT SEQ 
-1 [- 232, 265, 288, 487, 641 
FBI0 (296) 

%M0253 : MSTP 20 ::STEP 20 MAIN BIT SEQ 
-1 [- 275, 289, 487 
FBI0 (296) 

%MO254 : MSTP-21 ::STEP 21 MAIN BIT SEQ 
-1 [- 289, 588 
FBI0 (296) 

%M0255 : MSTP 22 ::STEP 22 MAIN BIT SEQ 
- 267, 269, 271, 273, 289, 590 -1 [- 

-]I[- 268, 270, 272, 274 
FBI0 (296) 

1210256 : MSTP 23 ::STEP 23 MAIN BIT SEQ 
-1 [- 156, 289 
FBI0 (296) 

%M0257 : MSTP 24 ::STEP 24 MAIN BIT SEQ 
-1 [- 154, 289 
FBI0 (296) 

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: -MA11 
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This example printout was generated by selecting Y (Yes) for the Use Tables and Implicit 
Cross Reference options, and for %M on the Select Cross Reference Options screen. 

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

***** INTERNAL USE TABLE ***** 

REF. 164 156 148 140 132 124 /J,DRESS +----v-v +-v----m +----w-e +-e----v +------e- +------w 116 18 II +------- +------+ 

%M0064 4x****** *---**** ******** ******** ******** ******** ******** ******** 
%M0128 *x*4**** ****---* ******** ******** ******-- ------w * --****** **----** 
%M0192 ******** ***-**-- -------** ******** **x*4*** **-**-** -**-**** ******** 
%M0256 B####t#W #####t/l# I######* ******** ***-**** ******** ******** ----**** 

ZM0320 -------- -------- +++####* +++++##t #d#####" +++++### #######* ++++#### 
XM0384 ******** ******** ******** ++++#/I## ######{p+ ++++++++ ++#####* ******-* 
ZM0448 ----**** ******** ******** ******ii* *****x4* --**-*** ******** ******** 
%M0512 ++#t###* ++++++++ ++++#### ##t#t### #####1/t* -----*** ******** ******** 

%M0576 -------- -------- -------- ++++++++ ++++++//g ######## #######* ++++++++ 
%M0640 ------_- -------- -------- -------- -------- -------- -------- -------- 
%M0704 -------- -------- -------- -------- -------- -------- -------- -------- 
730768 -------- -------- -------- -------- -------- -------- -------- -------_ 

%.fO832 -------- -------- -------- -------- -------- -------- -------- -------- 

%M0896 -------- -------- -------- -------- -------- -------- -------- -------- 
%M0960 -------- -------- -------- -------- -------- -------- -------- -------- 
%Ml024 **-e-m-- -------- -------- -------- -------- 

- no use * explicit use + implicit use # explicit and implicit use 

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: MAIN 
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This example printout was generated by selecting Y (Yes) for the Value Tables o:ption 
and setting the %M reference address range to 1 to 1024 on the Print Values screen. 

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

***** INTERNAL VALUE TABLE **ii** 

REF. 164 156 148 140 132 124 116 18 I1 AIjDRESS +------- +------- +------- +------- +------- +------- +------- +------+ 

ZM0064 00000000 00000100 00000000 00000000 00000000 00011000 00000000 00010010 

***** INTERNAL VALUE TABLE ***** 

REF. I64 156 I48 140 I32 124 116 18 I1 ADDRESS +-w-----v +------- +-e-----e +-w--m-- +----e-e +--w-w-- +---e-m.- +--.-m-v-+ 

ZM0064 00000000 00000100 00000000 00000000 00000000 00011000 00000000 00010010 
XM0128 00000000 00000011 10010100 00000000 00000000 00000000 00001100 00000000 
XM0192 00000000 00000100 00000110 00000000 00000000 0008 00000000 

XM0256 00000000 00000100 00000000 00000000 00000000 00100101 01110011 00001111 
%M0320 +00724 00000001 10000000 01000111 01010000 01000000 10000000 
XM0384 00000000 00000100 00000000 01000000 00000001 00010000 01000001 10010000 

%MO448 00000000 00000000 00000000 6179 00000001 11011100~ 10000100 
XM0512 00000001 00000100 00000000 00000000 00000001 01010010 00000000 00000100 
XM0576 00000000 00000000 00001111 00000000 00000000 00000010 00010001 00000000 

%M0640 00000000 00000000 00000000 00000000 00000000 +09232 00000100 
%M0704 00000000 00000000 00000000 00000000 00000000 00000100 10101100~ 10011000 
%M0768 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

There are no non-zero values in the range from XM0769 to XM1024. 

Program: SAMPLE D:\30FOLDERS\SAMPLE 
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This example printout was generated by selecting Y (Yes) for the Overrides option and 
setting the %M reference address range to 1 to 1024 on the Print Values screen. 

11-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

***** INTERNAL OVERRIDE TABLE ***** 

REF. 
ADDRESS 

164 156 + - - - - - - - +------- 148 140 +------- +------- 132 124 116 18 II + - - - - - - - +------- +-----a+ +------- 

%M0064 
fM0128 
ZM0192 

- - - - -v -e  

- - - - - - - -  

__----__ 

- - - - - - - -  

- - -O l - -  

- - -O- l - -  

- m - - -  1-v 

- - - - - ( -Jo  

_------- 
__---- O- _------- 

_------_ 
_-----__ 

- - - - - - - -  

- - - - - - e m  

-------- 
-------- 

-----_-- 
-------- 

ZM0256 - -e - - - -v  

%M0320 - - - - - - - -  

%M0384 __-- - - - -  

---O-- 

-------- 
-------- 

- - - - - - m e  

- - - I - - - -  

( ) - - - - - -  

-1 ( ) -o- - -  

-------- 
-------- 

-------- 
-----_-- 0 ------- ------- 0 

XM0448 
ZM0512 
%MO576 

%M0640 
%M0704 
%MO768 

___--_-- 
___----- 

_------- 
00000000 __------ ooo--o-- ---O--- -------- 

I I _  - - - -  0 

-__----- 
-------- 
-------- 

__------ 

-w-----w 

---o-o- 

_------- 

---O---- 

-------- 

_------- 
_-----__ 

------__ 
-------- 

-------- 
-------- 

-------- 
-------- 

%M0832 
%M0896 
%M0960 

-------- 
-------- 
-_------ 

- - - - - - - -  

- - - - - - - -  

-w-----e 

-----_-- 
----___- 
-------- 

-------- 
-_------ 

-------- 
_-----__ 

-------- 
-------- 

-------- 
-------- 

---_--_- 
-------- 

XM1024 

- = not overridden 0 = overridden in OFF state 1 = overridden in ON state 

Program: SAMPLE D:\30FOLDERS\SAMPLE 
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This example printout of an 80-column listing of a short program was generated by 
selecting Y (Yes) for the IL Logic, Logic, and In Ladder Cross Reference options. 

GFKQ466G 

31-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) P,age 1 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

[ START OF LD PROGRAM NEW ] 

VARIABLE DECLARATIONS 1 

[ BLOCK DECLARATIONS 1 

[ START OF PROGRAM LOGIC 1 

(* COMMENT *) 
fOOO1 01 NOOP 

(* ") 

<< RUNG 5 STEP #0002 >, Cross reference for %QOOO5 
-I/[- 5, 7 

%I0004 XQOOO2 XQOO44 %QOO12 %I0003 XQOO25 XQOOOb XQOO61 -1 [----I [ ----I [-----I [--+--I/[ 

l 

----,b~t----,d~6-----l %QOOO5 [--------------( )-- 

60002 LD %10004 
i110003 AND 
#0004 AND ;;g;z 
10005 AND %00012 
10006 OR NOT ZCjOOO5 
60007 AND NOT %I0003 
#OOOB AND NOT XQOO25 
/10009 AND NOT ;$;CJ;; 
(10010 AND 
do011 OUT iQOOO5 

C-Z RUNG 6 STEP t0012 >> Cross reference for 240025 
-I/[- 5, 6 

:I0002 %I0100 %QOO20 %I0073 240025 -1 [-+--] [--+--] [--+--] [-----------------------------------------~----( )-- 

%QOO25 %QOOO4 I +--I/[--"--I/(--+ 
0006 

60012 LD %I0002 
10013 LD %I0100 
110014 OR NOT %QOO25 
10015 AND BLK 
to016 LD 240020 
110017 OR NOT XQOOOS 
10018 AND BLK 
110019 AND XI0073 
#0020 OUT XQOO25 

Program: NEW D:\ACMF,\CONVEYOR\NEW Bloc:k: -MAIN 
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11-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 2 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

<C RUNG 7 STEP #0021 >> Cross reference for %MOOOl 
NONE 

:QOOOS XQOO12 %I0021 %I0022 XMOOOl 
-4-d;- ---I/[--+--] [--- ] [----------------------------------------------( )-- 

:MOOOS SM0006 .-I/[ ----- ] I I--+ 

60021 LD NOT XQOOOS 
60022 AND NOT %QOO12 
10023 LD NOT %M0005 
60024 AND IM0006 
to025 OR BLK 
$0026 AND 
f0027 AND 
PO028 OUT 

<< RUNG 8 STEP #0029 >> Cross reference for ZQOOO6 
-I/[- 5 

:QOO44 %M0002 +-----+ %QOOO6 
.-I/(-----I [---+ y);-+----- -----------------------------------------------( )-- 

I I 
%ROOOl -+I1 Q+-XR0003 

XR0002 -+I2 +-----+ 

80029 LD NOT 240044 
t0030 AND XM0002 
80031 FUNC $$ ADD 

P2i 
%ROOOl 
XR0002 

P3: %R0003 
110032 OUT %Q0006 

END OF PROGRAM LOGIC 1 

80033 END OF PROGRAM 

Program: NEW D:\ACME\CONVEYOR\NEW Block: -MAIN 

_- 
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This example printout of an 80-column listing was generated by selecting Y (Yes) for the 
IL Logic, Logic, Reference List, Rung Comments, and In Ladder Cross Reference options. 

GFK-0466G 

0 

[ 

L 

[ 

I 

A 
+- 

I 
+- 

1-15-93 12:OZ GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

START OF LD PROGRAM NEWPROG I (" *) 

VARIABLE DECLARATIONS 1 

BLOCK DECLARATIONS 1 

START OF PROGRAM LOGIC I 
(***************************************************j~~*~*************ir********) 
(* The following logic rung enables automatic mode when all enabling condi- *) 
(* tions are met. See operator's manual, page 6-12, for more information. *) 
(********************************************************************j~********) 

#OOOl 01 NOOP 

c-z RUNG 5 STEP 60002 >> Cross reference for AUTO 
-I/(- 5, 7 

JJTOPB LISUP UNISUP XQOO12 RSTAHPB EMERGST %QOOO6 COOLANT AUTO 
.-I [ ----I [ ---1 [-----I [--+--]/[-----]/[-----]I[-----] [---------------( )-- 

0006 0008 
AUTO 
.;;+;--------------------------' 

t0002 LD %I0004 
(10003 AND %00002 
110004 AND xQoo44 
60005 AND XQOO12 
#0006 OR NOT %QOOO5 
#0007 AND NOT XI0003 
#0008 AND NOT %QOO25 
t0009 AND NOT ;$;;;; 
tOOlO AND 
BOO11 OUT %QOOO5 

REFERENCE DESCRIPTION 
Hand Light 
Table is out 
Auto Light 
Auto Push Button 
Coolant Valve 
Emergency Return 
Loader is up 
Reset Auto I Hand PB 
Unloader is up 

Program: NEWPROG D:\ACME\CONVEYOR\NEWPROG Block: -MAIN 
- 
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11-15-93 12:OZ GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~3.00) Page 2 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

<< RUNG 6 STEP 60012 >> Cross reference for EMERGST 
-I/[- 5, 6 

:MSTOP START CLAMPED %I0073 EMERGST .-I [-+-I (-+-] [-+--I [ -----------------------------------------------( )- 

1 I EMERGST SPN MTR I 
+-,;d;--+--‘T’--+ 

//0012 LD %I0002 
t0013 LD %10100 
#0014 OR NOT 240025 
t0015 AND BLK 
to016 LD 240020 
#0017 OR NOT 240004 
/0018 AND BLK 
110019 AND %I0073 
#0020 OUT %QOO25 

<< RUNG 7 STEP #0021 77 Cross reference for %MOOOl 
NONE 

AUTO %MOOOl .~~~~---~9~~i'-------------------------------------------------------------( )-- 

#0021 LD NOT XQOOOS 
80022 AND NOT X&W;; 
60023 OUT 0 

REFERENCE NICKNAME 
%I0073 
%QOO12 
%MOOOl 
XQOOOS AUTO 
%QOO20 CLAMPED 
:g;; EMERGST 

iQOOO4 
EMSTOP 

EST" %IO.lOO 

REFERENCE DESCRIPTION 

Table is out 

Auto Light 

Emergency Return 
Emergency Stop PB 
Start Spindle Motor 

Program: NEWPROG D:\ACME\CONVEYOX\NEWROG Block: -MAIN 
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GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~3.00) Page 3 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

<c RUNG 8 STEP #0024 >> ";';;s geference for XQOOO6 

JNISUP XM0002 +-----+ %QOOO6 
-] / [----I [ ---+ DJ-j +------------------------------------------------~---( )-- 

INT- 
I I 

%I0097 -+I1 Q+-XQOO97 
I 

%I0113 -+I2 
+-e--e+ 

10024 LD NOT %Q0044 
WOO25 AND %MOOOZ 
to026 FUNC 60 ADD 

Pl : %1 __. .__ 

;;; 
%I 
%I 

110027 OUT xc 

:0097 
:0113 

f E; 

I END OF PROGRAM LOGIC 1 

110028 END OF PROGRAM 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
%I0097 
110113 

Hand Light 

XM0002 
440044 UNISUP Unloader is up 

Program: NEWPROG D:\ACME\CONVEYOR\NENFROG Block: MAIN 
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,-. 

This example printout of a 132-column listing was generated by selecting Y (Yes) for the 
Logic, Rung Comments, Nicknames and References, Reference List, and In Ladder Cross 
Reference options. 

9-36 

11-15-93 15:38 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

[ START OF LD PROGRAM NEWPROG ] c* *I 

I VARIABLE DECLARATIONS I 

[ BLOCK DECLARATIONS I 

I START OF PROGRAM LOGIC I 

i*****************************************************************************) 
(* The following logic rung enables automatic mode when all enabling condi- *) 
c* tions are met. See operator's manual, page 6-12, for more information. l ) 

~****************+******************t*******************************~**********) 

iUTOPB LISUP UNISUP '190012 RSTAHPB EMERGST ZQ0006 COOLANT AUTO << RUNG 5 STEP 10002 >> 
:I0004 ZQOOO2 ZQ0044 %QOOlZ XI0003 XQ0025 XQOOO6 XQ0061 %QOOOS 
.-] (-----] (-----] I-----) [--;--),[-----],L-----),I-----] [-------------( )-- cross reference for *UT0 

0006 0008 -l/I- 5, 7 
AUTO 

.-III--------------------------! 
0005 

:MSTOP START CLAMPED %I0073 EMERGST -z< RUNG 6 STEP 10012 >> .-] [--+--I [--;--, [--;--] (---------------------------------------------( )-- Cross refeIence for AUTO 

-l/1- 5, 7 
EMERGSTISPN MTRI 

+-,;;~--‘--‘T’--+ 

AUTO .z< RUNG 7 STEP 10021 >z. 
%QOOO5 ZQOOIZ %MOOOl 

.,~~:-----l,~-------------------------------------------------------------( )-- Cross ==ference for %"()OOl 
NONE 

REFERENCE NICKNAME 
210073 
XQOOO6 
XQ0012 
XMOOOI 
%QOOO5 AUTO 
II0004 AUTOPB 
ZQ0020 CLAMPED 
XQ0061 COOLANT 

REFERENCE DESCRIPTION 

Hand Light 
Table is cmt 

Auto Light 
Auto Push 

Coolant Valve 

REFERENCE NICKNAME REFERENCE DESCRIPTION 
290025 EMERGST Emergency Return 
%I0002 EMSTOP Emergency Stop PB 
ZQ0002 LISUP Loader is up 
%I0003 RSTAliPB Reset Auto I Hand PB 
ZQ0004 SPN MTR 
%I0100 STtiT 

Start Spindle Motor 

ZQ0044 UNISUP Unloader Is up 

Program: NEWPROG ~:\ACME\C~NVEYOR\NEWPROG 
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01-15-92 15:38 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) 
TITLE APPEARS HER5 

SUBTITLE APPEARS HERE 

UNISUP 
240.044 %H0002 +-----+ IQ0006 

-],[---] [---C ADD_+---------------------------------------------------( )-- 

1 INT I 

%I0097 -:I1 QkQOO97 
I I 

%I0113 -+12 / 
+-----+ 

L END OF PROGRAM LOGIC 1 

RSFERXNCE NICKNAME REFERENCE DESCRIPTION REFERENCE NICKNAME REFERENCE DESCRIPTION 
110097 IQ0097 
210113 ZM0002 
iQ0006 Hand Light ZQ0044 UNISUP Unloader is up 

Program: NEWPROG C:\ACME\CONVEYOR\NEWPROG 
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The print function must be able to print large rungs which have been truncated by the 
editor. Truncated rungs will be shown in the listing as they appear on the editor screen. 
If the number of allowed columns is exceeded, the special truncation character (+) is 
printed in the rightmost column. If the number of allowed rows is exceeded, the special 
truncation character (+) is printed below the seventh rung line (bottom displayable 
row). 

The following examples show truncated rungs which exceed both the displayable width 
and height. 

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

[ START OF LD PROGRAM TEMP ] (" *) 

[ VARIABLE DECLARATIONS 1 

[ BLOCK DECLARATIONS 1 

[ START OF PROGRAM LOGIC 1 
(***********f*****************************************************************) 
(* This is a sample program to help illustrate the print feature. ") 
(* The following rung is truncated on the right and on the bottom. *) (*****************************************************************************) 

<< RUNG 5 STEP COO02 >> 

XI0001 %MOOOl ZM0002 %M0003 %M0004 %M0005 %M0006 %M0007 XM0008 
-1 y--1 [-----I [-----I [-----I [-----I [-----] [-----I [-----I [---+ 

%I0002 1 
--] [--+ 

XI0003 ( 
--] [--+ 

%I0004 
--] [--+ 

%I0005 
--] [--+ 

%I0006 
--] [--+ 

%I0007 
--] [--+ 

+ + 

Program: TEMP 

+ 

+ 

+ 

+ 

+ 

+ 

+ + + + + + + + 

A:\TEMP 
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01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 2 
TITLE APPEARS HERE 

SUBTITLE APPEARS HERE 

(***************************************~************************************) 

(* The following rung is truncated on the right only. *) (*********************************************************************~******) 

<< RUNG 7 STEP to023 >> 

%TOOOl +-----+ +--m-e+ +-w---+ 
-1 f--e+ ADD_+-----------------+ DI" + -----------------+MOVE +---------+ 

I INT I I INT'-l 
1 INT-1 

%ROOOl -411 Qi-ZROOOS XR0004 -;I1 Qi-ZROOO6 

' I %R0002 -+I2 ' I XR0005 -+I2 
+-----+ +--w-m+ 

[ END OF PROGRAM LOGIC 1 

%R0007 -&N Q!-%ROOO8 + 
LEN 

I I 00001 +-----+ + 

Program: TEMP A:\TEMP 
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The following pages are sample pages from a program named DEM030, which calls 
several subroutines. One of these subroutines, named LIGHTS, is also included in this 
sample printout. 

01-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

GGGG EEEEE FFFFF AAA N N IJ u cccc 

: GGG EEEE OFF t&AA.CN~~ :: 
G 
GGGG !EEEE 5 

AN NNU UC 
:: AN N UUU cccc 

AAAU U TTTTT 000 M M AAA TTTTT II.111 000 N N 

LAAE i F : 
OMMMMA A T I 0 ONN N 
OMMMAAAAA T ONNN 

A AU U T 0 OM MA A T ': : ON NN 
A ALJUU T 000 M M A A T III11 000 N N 

(**********f*******************************************************************) 
(” *) 
(” Program: DEMO30 *) 
(" *) 
(" PLC PROGRAM ENVIRONMENT HIGHEST REFERENCE USED ") 
(" -----_-______-----------~~ -------------------------- *) 
(* INPUT (%I): 512 INPUT: %I0200 *) ~ 
(" OUTPUT (%Q): 512 OUTPUT: *) 
(" INTERNAL (%M): 1024 

%QOOlO 
INTERNAL: %MOOOl *) 

(" GLOBAL DATA (XG): 1280 GLOBAL DATA: NONE ") 
(" TEMPORARY (%T): 256 TEMPORARY: NONE ") 
(" REGISTER (%R): 2048 REGISTER: ZR0002 *) 
(" ANALOG INPUT (ZAI): 128 ANALOG INPUT: NONE "1 
(" ANALOG OUTPUT (ZAQ): 64 ANALOG OUTPUT: NONE *) 
(" *) 
(" PROGRAM SIZE (BYTES): 848 
(* 

*) 
*) 

(* *) (*******k**********************************************************************) 

Program: DEMO30 D:\ACME\CONVEYOR\DEM030 
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l-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 2 

BLOCK: -MAIN *j 
*) 
*) 
“) 
*) 
*) 

BLOCK SIZE (BYTES): 170 
DECLARATIONS (ENTRIES): 9 

*j 
*) 
*I 
*I 
*I 
*I 
"1 * GLOBAL DATA i%Gj: NONE "1 * TEMPORARY (ZT): NONE ") 4 REGISTER (XR): NONE "1 4 ANALOG INPUT (ZAI): NONE *) * ANALOG OUTPUT (XAQ): NONE 4) * *) **********X*******************************************************************) 

HIGHEST REFERENCE USED 
----------------------------- 

INPUT (XI): XI0002 
OUTPUT (ZQ): %QOOOl 

INTERNAL (XM): NONE 

'rogram: DEMO30 D:\ACME\CONVEYOR\DEM030 Block: -MAIN 
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01-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 3 

START OF LD PROGRAM DEMO30 1 (" ") 

VARIABLE DECLARATIONS I 

BLOCK DECLARATIONS 1 
+-------+ 

SUBR 1 [LIGHTS 1 LANG: LD 
+-------+ 

(* Shift lights controlled by timer *) 

+-------+ 
SUBR 2 [DISPLAY/ LANG: LD 

+---me----+ 
(* Move data from XR2 to lamps *) 

+-------+ 
SUBR 3 1 LOG 1 LANG: LD +--m--e-+ (* Count shifts of the lights ") 

+-------+ 
sum 4 IMANUAL 1 LANG: LD +- - - - - - - + (* Manual setup and control ") 

+ ------- + 
SUBR 5 /GENIUS I LANG: LD +----me-+ (* Control genius demo case *) 

ilOO SUBR 01 
110002 SUBR 02 
110003 SUBR 03 
#0004 SUBR 04 
10005 SUBR 05 

START OF PROGRAM LOGIC 1 

COMMENT *) 
#OOOl 01 NOOP 

<< RUNG 5 STEP #0002 >> 

LSl AUTO -1 [--------------------------------------------------------~~------------(s)-- 

80002 LD %I0001 
10003 SET %QOOOl 

Program: DEMO30 D:\ACME\CONVEYOR\DEM030 Block: -MAIN 
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11-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Pa.ge 4 

<< RUNG 6 STEP 80004 >> 

METAL AUTO 
.- ] [ --+------- --------------------------------------------------------~--(R)-- 

PST SCN I .-I-[-+ 

WOO04 LD %I0002 
10005 OR %SOOOl 
#0006 RST %QOOOl 

<< RUNG 7 STEP 80007 >> 

AUTO +-------------+ +-------------+ 
--] I---+ CALL LIGHTS +-+ CALL LOG + 

1 (SUBROUTINE) 1 1 (SUBROUTINE) 1 
+-------------•+ +-------------+ 

#0007 LD XQOOOl 
t.0008 FUNC ;': CALLSUB 

%0009 FUNC ;3: 
00001 

CALLSUB 
: 00003 

<< RUNG 8 STEP fOOl0 >> 

AUTO +-------------+ 
--I/[---+ CALL MANUAL + 

1 (SUBROUTINE) 1 
+-------------+ 

#OOlO LD NOT %QOOOl 
Y/O011 FUNC ;y CALLSUB 

: 00004 

<< RUNG 9 STEP 80012 >> 

AUTO +-------------+ 
--] [---+ CALL GENIUS + 

I (SUBROUTINE) 1 
+-------------+ 

110012 LD %QOOOl 
%0013 FUNC 90 CALLSUB 

Pl: 00005 

[ END OF PROGRAM LOGIC I 

10014 END OF PROGRAM 

Program: DEMO30 D:\ACME\CONVEYOR\DEM030 Block: MAIN 
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- 

01-15-93 16:24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 1 

GGGG EEEEE FFFFF AAA N N U u cccc 

: GGG :EEE :FF 
A ANN NU UC 
AAAAANNNU UC 

G GE A AN NNU UC 
GGG EEEEE z A AN N UUU cccc 

AAAU U TTTTT 000 M M AAA TTTTT III11 000 N N 

2AAA.t: : ; : 
OMMMMA A T 
OMMMAAAAA T I' : 

ONN N 
ONNN 

A AU U T 0 OM MA A T ON NN 
A AUUU T 000 M M A A T II&I '000 N N 

*****************************************************************************~) 
* *) 
* Program: DEMO30 *I 
?b *I * PLC PROGRAM ENVIRONMENT HIGHEST REFERENCE USED ") * ---__----_---_------------ -------------------------- *) * INPUT (%I): 512 INPUT: %I0200 *) * OUTPUT (%Q): 512 OUTPUT: %QOOlO ") 

i* INTERNAL (ZM): 1024 INTERNAL: XMOOOl *) 
(" GLOBAL DATA (ZG): 1280 GLOBAL DATA: NONE *) 
(" TEMPORARY (XT): 256 TEMPORARY: NONE *) 
(" REGISTER (%R): 2048 REGISTER: XR0002 *I 
(* ANALOG INPUT (%AI): 128 ANALOG INPUT: NONE "1 
(" ANALOG OUTPUT (%AQ): 64 ANALOG OUTPUT: NONE 4) 
(" ") 
(" PROGRAM SIZE (BYTES): 848 *) 
(" *) 
(4 *) (******************************************************************************) 

Program: DEMO30 D:\ACME\CONVEYOR\DEM030 
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,- 

01-15-93 16:24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 2 

(**********************************************************************.~*******) 
(* *) 
(” BLOCK: LIGHTS ") 
(" "1 
(" 4) 
(* BLOCK SIZE (BYTES): 151 ") 
(* DECLARATIONS (ENTRIES): 2 *) 
(* 4) 
(4 *) 
(" HIGHEST REFERENCE USED "1 
(" ----------------------------- *) 
(" *) 
(* ") 
(" *) 
(* ") 
(" ") 
(" 

REGISTER i%Rj: 
*I 

(" XR0002 4) 
(" ANALOG INPUT (XAI): NONE *) 
(" ANALOG OUTPUT (IAQ): NONE *) 
(" *) (*****************f************************************************************) 

Program: DEMO30 D:\ACME\CONVEYOR\DEM030 Block: LIGHTS (SUBR 01) 
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01-15-93 16:24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (~4.00) Page 3 

[ START LD SUBROUTINE LIGHTS ] 

[ VARIABLE DECLARATIONS I 

[ START OF SUBROUTINE LOGIC ] 

(* COMMENT *) 

<< RUNG 4 STEP 60002 >> 

XMOOOl SFT RT +-----+ 
--] [-----]7[---+ SHL 

I I 
WORD 

%ROOOl -+IN B2+- 
LEN I I 00001 

CONST -+N Q+-ZROOOZ 
00001 

ILW ON ’ I --]7[-----------+Bl 
+-----+ 

<< RUNG 5 STEP 60006 >> 

LASTBIT SFT RT 
--I [----------------------------------------------------------------------(s~)- 

1 END OF SUBROUTINE LOGIC I 

'rogram: DEMO30 D:\ACME\CONVEYOR\DEM030 Block: LIGHTS (SUBR 01) 
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The 110 configuration function is used to specify the mapping of logical references used by 
the user program to the physical I/O modules. This chapter contains the following sections: 

Description Page Section Title 

1 Default Configuration 

2 Displaying the I/O 
Configuration Rack 
Screen 

3 Configuring the CPU 
4 Selecting the Base Rack 

5 

6 
7 

8 

Configuring t he 
Model 211 CPU 
Configuring a Micro PLC 
Configuring 90-30 l/O 
Modules - 
Configuring an HSC or 
Embedded HSC 

9 

- 

10 

11 

I-- 
12 

13 

Configuring a KM 
Module 

14 

15 

Configuring a TCP/IP 
Ethernet Module 
Configuring a CMM 
Module 
Configuring an APM 
Module 
Configuring an ADC 
Module 
Configuring a GCM 
or Enhanced GCM 
Configuring a GBC 

16 Configuring a High Den- 
sity Analog Output Mod- 
ule 

17 

17 

18 

L- 

Configuring an Analog 
Combo Module 
Configuring a Third- 
Partv Module 
Configuration 
Reference View 

I  

Explains how to use the default I/O configuration 
provided bv the PLC. 

10-2 

10-4 Explains how to display the rack screen, copy a con- 
figuration from one slot to another, change or delete 
the configuration of a slot, move a configuration to 
another slot, and save the confizuration to disk. 
Explains how to configure the CPU module. 
Explains how to select the base rack and expansion 
racks for the Model 331,340, or 341 CPU. 
Explains I/O configuration for the Model 211 CPU 
and how modules are added to the Series 90-20 base. 
Explains how to configure a Micro PLC. 
Explains how to configure 90-30 I/O modules. 

10-9 
lo-18 

lo-23 

lo-28 
lo-42 

10-47 

10-54 

Explains how to configure the HSC module to 
function as four 16-bit counters, two 32-bit 
counters, or as one 32-bit differential counter. 
Explains how to configure the KM as one CCM 
port, two independent CCM ports, one CCM port 
and one BASIC application having one port, or one 
BASIC annlication using one or both serial ports. 
Explains how to configure a TCPAP Ethernet 
Module. 

lo-60 

Explains how to configure a Communications 
Module in RTU ONLX RTU/CCM, or CCWRTU mode. 
Explains how to configure both a one-axis and 
two-axis ARM. 

lo-64 

10-70 

lo-78 

10-79 

10-84 

10-86 

10-91 

Explains how to configure the ADC module. 

Explains how to configure the module to transfer 
global data to and from the PLC. 
Explains how to configure the Genius Bus 
Controller. 
Explains how to configure the High Density Analog 
Output module. 

Explains how to configure the Analog Combo 
module. 
Explains how to configure third-party modules. lo-96 

lo-98 

t 

Explains how to use the Reference View table to dis- 
play a list of configured modules with the same user 
reference (%I, %Q, %AI, %AQ, %R, or %G). 
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Section 1: Default Configuration 

When the PLC is first powered up or configuration is cleared, a default l/O configuration 
is created. The default I/O configuration is based on the I/O modules installed in the 
system. If you are satisfied with the default configuration, no further configuration is 
required. 

The High Speed Counter, Axis Positioning, and Genius Communications modules are 
not included in the default r/O configuration; they must be manually configured using 
the Logicmaster 90 l/O configuration function. 

For those users who want their system configured differently from the default 
(additional I/O modules, different I/O references, etc.), system configuration can be 
changed using the Logicmaster 90 I/O configuration function, described in the following 
sections of this chapter. If you edit the default z/O configuration or create a new one and 
store it to the PLC, it will replace the default configuration; and the PLC will not 
automatically configure itself again until the configuration is cleared. 

The PLC will automatically configure the system based on the I/O modules installed 
according to the following table. This table shows how I/O references are assigned to 
each slot in the PLC. The 5-slot Model 311 or 313 PLC will have VO addresses assigned 
to every slot. The lo-slot Model 311 or 313 PLC will have discrete I/O addresses assigned 
to each slot, but slots 9 and 10 will not be assigned analog I/O addresses. The Model 331 
and higher PLCs will have analog and discrete addresses assigned to 15 of its slots (rack 
0, slot 2 to rack 1, slot 6). 

-- 
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Table 1 O-l. Default I/O Configuration 

Discrete Discrete Analog Analog 
Rack Slot Input output Input output Notes 

0 1 %IOOl-032 %QOOl-032 %AIOOl-008 %AQOOl-004 This slot not configured in 
Model 331 or 341. 

0 2 %1033-064 %Q033-064 %AIOO9-016 %AQ005-008 
0 3 %1065-096 %Q065-096 %AI017-024 %AQ009-012 
0 4 %1097-128 %Q097-128 %AI025-032 %AQO13-016 

GFK4466G Chapter 10 II0 Configuration 10-3 

You may view the current configuration by loading the configuration from the P’LC to 
the programmer. (Refer to chapter 8, “Program Utilities,” for more information about 
loading configuration from the PLC to the programmer.) The configuration can then be 
viewed from the I/O configuration function and can be printed using the configuration 
print function. 

The PLC remains in default configuration mode until a configuration that is entered or 
modified by the Logicmaster 90-30/2O/Micro configuration software is stored to the PLC. 
Only the CPU communication parameters (baud rate, parity, etc.) may be changed without 
taking the PLC out of default configuration mode. To put the PLC back into default 
configuration mode so that it will automatically configure the system, follow these steps: 

1. Press Clear (F5) from the Program Utility Functions menu to clear the configuration. 

2. Verify that the selection for configuration is set to Y (Yes). 

3. If you do not want to clear the ladder logic program or reference tables for t:hat 
program, enter N (No) for program logic or reference tables. 

4. Press the Enter key to begin the clear function. Once fhe cIear over&ion has begun, 
it cannot be aborted. When the operation is complete, the software displays the 
message “Clear complete.” 

The PLC will now automatically configure the system using the default I/O 
configuration shown in table 10-l. 

5. Press the Load function key (Fl) to load the configuration. 



cl 10 

Section 2: Displaying the II0 Configuration Rack Screen 

When VO (Fl) is selected from the Configuration Software main menu, the I/O 
Configuration Rack screen, similar to the one shown below, is displayed. The following 
example represents a sample Series 90-30 PLC Model 331 system. 

> 

1 2 3 
-===== P R 0 G R A Ii II E D 'C 0 N k 

CPU331 HDLZ40 q1 32 t1PlJ300 PCtl300 

I AC16 HSC PCH 

RefWr RefAdr 
z10001 q10017 

1 I ON 

The rack shown above is divided into 11 slots. The first slot on the left is labeled “I’S” at 
the top and always contains the power supply. The remaining slots are numbered 1 
through 10. The CPU module always occupies slot 1 of rack 0. The remaining slots may 
contain any Series 90-30 I/O module, Genius Communications Module, Axis Positioning 
Module, or Programmable Coprocessor Module. 

Model 331 and higher CPUs can have expansion racks. Up to four subsystem racks are 
allowed (up to seven subsystem racks in a 351 CPU). The main CPU rack is rack 0, and 
expansion racks are numbered 1 through 7. (All five racks default to be lo-slot racks.) 
The size of each rack can be changed on an individual rack basis by pressing Rack 
Selection (F5) and selecting the desired rack. This allows a mixture of S-slot and IO-slot 
racks in a Series 90-30 PLC configuration. The Up/Down cursor movement keys and 
Page Up/Down keys are used to move between racks in ascending or descending order, 
respectively. 

IO-4 Log&aster 90-30/2O/Micro Programming Software User’s Manual -March 1995 GFK0466G 



Both the 5-slot and lo-slot racks of the Model 311 PLC and the Model 313 PLC are 
one-rack systems. Moving from rack to rack is not allowed. The following example 
represents a sample lo-slot rack of the Model 311 PLC. Notice that on Models 3’11,321, 
323, and 313, Slot 1 calz be used for I/O. 

CflN301 RDLZ40 llDL640 

GENCOII I fX16 I DC16 

ReFAdr RefF)dr 

4 
ED 

T 
I 
s 0 N =====z=: 10 

,==z:: 

The following example represents a sample 5-slot rack of the Model 311 PLC. 

1 

- RACX 

2 I 
a 

314 
MNED CONFIGURATION 

tDL240 flDL640 

I Ml6 I DC16 

RefAdr RefAdr 

II 

z10001 21ao17 

5 
:===I= 

1 
The cursor position on the I/O Configuration Rack screen is indicated by having the slot 
highlighted in reverse video. Upon entering the Rack screen, the Power Supply slot is 
shown in reverse video. Use the Left or Right cursor keys to move the cursor from one 
slot to the next. To display another rack, use the Next and Previous page keys or the Up 
and Down cursor keys. 
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The rack screen presents an overview perspective of the Series 90-30 PLC system. 

Configuration Validation 
CONFIG VALID is displayed in the lower right corner of each display screen after the 
configuration is successfully validated. When CONFIG INVALID is indicated, the file 
may not be stored to the PLC. 

The most common cause of the CONFIG INVALID status is fatal overlaps among %I or 
%A1 references. 

A warning occurs when non-fatal overlaps occur; however, the configuration is still 
valid. Non-fatal overlaps are most likely to occur between references other than those 
described for fatal overlaps. 

.- 

Copying Configuration from Slot to Slot 
To copy configuration from slot to slot: 

1. Position the cursor on the first module and press Zoom (FlO) to display the slot 
configuration screen. 

2. Configure the module. 

3. Press Rack (Shift -Fl) or the Escape key to return to the rack screen shown above. 

4. With the cursor on that slot, press Copy (Shift-F2). 

5. Move the cursor to another slot and press the Enter key. You can repeat this as 
many times as needed. As each module is entered, its reference address is set to the 
next highest available address. 

If the limit for the reference address has been reached, the copy function will adjust 
the module’s reference address to the maximum allowed. Each copy after the 
maximum reference address has been reached will result in an address overlap. 

6. When finished copying, exit copy mode by pressing the Escape key. The software 
displays the message “Copy Mode Ended”. ,- 

7. For each copy, press Zoom (~10) to display the detail screen. Edit the reference 
address (if required) and other characteristics as needed. 
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Changing the Configuration of a Slot 

Replacing the Module with Another of the Same Type 

To change the configuration of a slot by replacing the module with another of the fame 
type: 

1. Place the cursor at the slot to be changed. 

2. Press Zoom (~10) to display the module’s detail screen. 

3. Use one of the function keys to select a new module type for the slot. With the list of 
available modules displayed, move the cursor to the correct module and press the 
Enter key. Then, enter Y (Yes) after the prompt “REPLACE displayed module ? 
(Y/N)“. 

4. Complete the configuration; then press Rack (Shift-Fl) or the Escape key to 
return to the rack display. 

Replacing the Module ,with One of a Different Type 

To change the configuration of a slot by replacing the module with one of a d#erenf 
type: 

1. Place the cursor at the slot to be changed. 

2. Press the function key that represents the type of module you want to place in the 
slot. 

3. After confirming the deletion of the existing module, the module selection screen is 
displayed. 

4. Complete the configuration; then, press Rack (Shift-Fl) or the Escape key to 
return to the rack display. 

Deleting the Configuration of a Module 
To delete the configuration of a module: 

1. Place the cursor on the module and press Delete (Shift-F4). Enter Y (Yes) after 
prompt “DELETE displayed module from slot ? (Y/N)“. The configuration of the slot 
will be deleted. 

2. To return the configuration to the slot, press Undelete (Shift -F5). 
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Moving a Module to Another Slot 
To move the configuration of a module to another slot: 

1. With the cursor at the configuration to be moved, press Delete (Shift -F4). Enter Y 
(Yes) after prompt “DELETE displayed module from slot ? (Y/N)“. The configuration 
of the slot will be deleted. 

2. Move the cursor to the new location; it may be in another rack. 

3. Press Undelete (Shift -F5). The deleted configuration will appear in the new 
location. The reference address will not be affected. 

Saving the Configuration to Disk 
The configuration is automatically saved to a file on disk during the configuration 
process: 

l When module data has been changed within a rack, and that new data is moved 
from that rack to another rack or when you cursor to a new rack. 

l When module data has been changed within a rack, and then the Escape key is 
pressed to return to the Configuration Software main menu. 

l When module data has been changed and Reference View (Shift -F3) is pressed. 

The configuration may also be written to disk at any time by pressing ALT-U to update 
the disk. 
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<- 
Section 3: Configuring the CPU 

To configure the CPU module: 

1. Model 331 or higher CPUs must be located in slot 1 of rack 0. Move the cursor to this 
slot by pressing the cursor movement keys. (Note that the Model 331 CPU is used in 
the following screens.) 

r 

ED CONFIGI 
8 9 10 

,, N ::=======:==:=I 

1 

2. Press Zoom (~10) to display the CPU detail screen: 

-- ---- 
IOScan-Stop: NO Baud Rate : 19200 
Pwr Up Node: LAST Parity : ODD 
Logic From : RAII Stop Bits : 1 
Registers : RAN Hodem IT : 0 l/100 Second / Count 
Passwords : ENABLED Idle Time : 10 Seconds 

Chksun Wrds: 8 Sweep Ilode : NORMAL 
Sweep Tmr : NA rnsec 

e w II’ * 
1 ia 1- ~~4~!~b~?~l!~4~ld- 
> 

SERIES 90-30 HODULE IN RfKZK 1 SLOT q 
SOFTWFIRE CONFIGURATION - 

SLOT Catalog II: *. *‘q SERIES 90-30 CPU, IlODEL 331 
1 
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Parameter 

I/O Scan-Stop 

Power-Up Mode 

Logic From 

Registers 
Passwords 
Baud Rate 

Paritv 
Stop Bits 

Modem 
Turnaround Time 

Idle Time 

Checksum Words 

Sweep Mode 

Sweep Timer 

Default selection. 

Description 

Indicates whether the VO is to be scanned while the PLC is in STOP mode. 
Choices are YES or NO*. 

Indicates which state the PLC is to be powered up in. Choices are RUN, 
STOE or LAST*. LAST indicates that the PLC will power up in the same 
mode it powered down in. 

Indicates whether the program logic is stored in RAM*, or in an additional, 
optional EEPROM. 

Indicates whether the source of registers is RAM* or EEPROM. 

Indicates whether passwords are EUABLED* or DISABLED. 

Transmission rate in bits per second. Choices are 300, 600, 1200, 2400, 
4800, 9600, or 19200*. 

Type of parity bits added to each word. Choices are ODD*, EVEN, or NONE 

Communication uses at least one stop bit. Slower communication uses two 
stop bits. Choices are I* or 2. 
Modem turnaround delay time counts. 1 count = l/100 second. 
Choices are 0 to 255 (default = 0). 

Maximum communication idle time from 1 to 60 seconds 
(default = 10 seconds). 
The number of words of user program to be applied to the checksum function 
per sweep. Choices are 0 through 32, inclusive. 
Sweep mode can be either NORMAL SWEEP mode (NORM&L*) or 
CONSTANT SWEEP mode (CNST SWP). To change the settings, tap the 
Down Arrow key till the cursor rests in the “Sweep Mode:” parameter. Ther 
press the Tab key to change the selection from “NORMAL’ to “CNST SWP” (if 
necessary-if you are just changing the time of the Constant Sweep, it may 
already say “CNST SWP”). Then tap the Down Arrow key once to move the 
cursor to the “Sweep Tmr” parameter and enter the number of milliseconds 
(from 5 to 200-5 to 500 for 351 CPUs) that you want. To store the changes tc 
the folder, press the Escape key twice. Then store the configuration to the 
PLC and switch the F’LC into RUN mode for this change to take effect. This 
Sweep Mode adjustment is different from the Active Constant Sweep which 
can be edited only in RUN mode. Refer to the “Standard Sweep Mode Varia- 
tions“ section of chapter 2 in the Series 90-30/20/Micra Reference Manual 
(GFK-0467) and page 5-19 and following of this. manual for a discussion of 
these two types of Constant Sweep Mode. 

In NORMAL SWEEP mode, the PLC sweep executes as fast as possible. The 
overall PLC sweep time depends on the logic program plus the time required 
to compute the checksum. 

In CONSTANT SWEEP mode, the overall PLC sweep time is fixed. 
A byte value which can be configured, in 1 millisecond increments, to be 
any value from 5 to 200 ms. -5 to 500 for 351 CPUs. Default = 100. 

Note: The sweep timer is not configurable when the sweep mode is 
NORMAL. In this mode, the timer is set to N/A (Not Applicable), and you 
cannot cursor to the Sweep Timer field. 

.-. 
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1 Caution 1 

In order to re-enable passwords once they have been disabled, PLC 
memory must be cleared with an HHF. The HHP needs to be 
connected. Then power off the PLC. Then hold both the <CLR> and 
<M/T> keys down while powering the PLC back up. If you do not 
have an HHP, call the GE Fanuc Technical Service Hotline 
(l-800-828-5747) for assistance. 

3. Use the Tab key and Back Tab key (Shift-Tab) to scroll through the selections for 
each parameter displayed on this screen. For help selecting the parameters, press 
ALT-H. 

4. When a value has been selected for each parameter, press CPU (Fl) to displ,ay a list 
of catalog numbers and modules. 

SERIES 90-30 HODULE IN RACK 1 SLOT q 
SOFTWARE CONFIGURMION - 

SLOT Catalog 1: IC693CPU331 SERIES 90-30 CPU, NODEL 331 
1 

CPU331- 

WITH CPU 311 
WITH CPU 313 

GFK0466G Chapter 10 l/O Configuration 10-22 



cl 10 

*- 

5. Position the cursor on the catalog number for the Model 331 CPU (IC693CPU331), 
and press the Enter key. 

6. Press Rack (Shift -Fl) or the Escape key to return to the rack display. 
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Selecting a Different CPU Module 

Note 
If you configure a newly-released CPU using Release 4 or later of 
Logicmaster 90-30/20 software, you cannot use this configuration with 
an earlier release of the programming software. That is to say, if you 
configure a CPU with a recent release of the software, use the same 
release (or later) for programming. 

1. To select a different CPU module, move the cursor to the catalog number for the 
desired CPU type and press the Enter key. Then, enter Y (Yes) after the prompt 
“REPLACE displayed module ? (Y/N)“. 

For example, to configure a lo-slot rack for the Model 311 CPU, move the cursor to 
the entry for that module (IC693CPU321) and press the Enter key 

2. If any modules (e.g., intelligent modules) that are not supported by the lo-slot rack 
have been configured, the following error message is displayed: 

Selected CPU does not support all currently configured modul.es 

3. Press the Escape key twice, once to zoom out of the list of catalog numbers and a 
second time to zoom out of the CPU detail screen back to rack 0. 

4. Use the delete function to delete modules which are not supported. Then, press 
Zoom (~10) to return to the list of catalog numbers. 

5. Position the cursor once more on the catalog number for the lo-slot rack for the 
Model 311 CPU (IC693CPU321), and press the Enter key. Then, press the Escape key 
twice to return to the Rack Configuration screen shown below, 
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6. Press Zoom (~10) to display the Power Supply/CPU screen. 

rlR~cK ICOPY IREF uu IDELETE IUNDEL I 
1~2~3~4~5~6~?-e-4-1~~ 

> 

P 

7. Then, press Zoom (FlO) again to display the CPU detail screen. 

SLOT 
0 

CPU321 

8 IlHZ 

SERIES 90-30 NODULE IN IMCK 1 SLOT q 
SOFTWARE CONFIGURATION 

BclSE l&SLOT WITH CPU 311 

IOScan-Stop: NO Baud Rate : 19200 
Pwr Up Node: LCISI Parity : ODD 
Logic From : RfiN Stop Bits : I 
Registers : RFIN Noden TT : 0 l/100 Second / Count 
Passwords : ENABLED Idle Time : 10 Seconds 

Chksum Wrds: B Sweep Hode : NORRAL 
Sweep Tmr : N/A msec 

8. Press the Escape key once to return to the detail screen. Press the Escape key again 
to save the module configuration and return to the rack display. .- 

9. Or, to configure the 5-slot rack for the Model 311 CPU, press CPU (~1) to display a 
list of catalog numbers and modules. 
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10. Move the cursor to the entry for the 5-slot rack (IC693CPU311), and press the Enter 
key y. Then, enter Y (Yes) after the prompt “REPLACE displayed module ? (Y/N)“. 

1 

= PRiG, 
I 

- Rf 
2 

WED 
~ l3- 
lNFIG1 

T 
JRA 

4 ,TION =I=I==z 

Since no boards had been configured in slots 6 through 10, the change from a lo-slot 
rack to a 5-slot rack is allowed. However, if boards had been configured in any of 
slots 6 through 10, the following error message would be displayed: 

Slots greater than 5 will be lost, Continue REPLACE? (Y/N) 

If Y (Yes) is entered, the system will automatically delete slots 6 through 10 before 
changing the CPU module. 
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11. Press Zoom (FlO) and then CPU (~1) to display the CPU detail screen for the 5-slot 
rack for the Model 311 CPU. 

e . 
Iv * 
1 HiI 1- 4- !- A- b- I- I- J-IQ- 

> 
SERIES 90-30 MODULE IN RACK a SLOT q 

SOFTWARE CONFIGURATION 
SLOT Catalog 1: m BASE S-SLOT WITH CPU 311 

0 

CPU311- 
IOScan-Stop: NO Baud Rate : 19200 

8 NH2 Pwr Up Mode: LAST Parity : ODD 
Logic From : RAM Stop Bits : 1 
Registers : RClIl Nodem IT : 8 l/lGO Second / Count 
Passwords : ENFIBLED Idle Time : 10 Seconds 

Chksun Wrds: 8 Sweep Mode : NORtlAL 
Sweep Imr : N/6 nsec 

Use the Tab key and Back Tab key (Shift -Tab) to select a value for each parameter 
displayed on this screen. 

12. Then, press the Escape key twice to display the Rack Configuration screen. 

13. Press Zoom (FlO) twice and then press CPU (Fl) to display the list of catalog 
numbers and modules. 

SLOT 
cl 

CPU31 

I MHZ 

> 
SERIES 90-38 HODULE IN RACK 1 SLOT q 

SOFTWARE CONFIGURRTION 
Catalog tl: IC693CPU311 BASE 5-SLOT WITH CPU 311 

- 
CATALOG II DESCRIPTION TYPE 

1 IC69ZCPUZll SERIES 98-28 CPU 211 

3 IC693CPU313 BRSE 5-SLOT WITH CPU 313 10 IIHZ 
4 IC693CPU321 BASE IO-SLOT WITH CPU 311 8 IIHZ 
5 IC693CPU323 BASE IO-SLOT WITH CPU 313 18 NH2 
6 IC693CPU331 SERIES 90-30 CPU, MODEL 331 
7 IC693CPU341 SERIES 90-30 CPU, IIODEL 341 

<< CURSOR TO THE DESIRED CflTALOG NUHBER FtND PRESS THE ENTER KEY >: 

14. Position the cursor on the catalog number for the Model 311 CPU (IC693CPU311), 
and press the Enter key. 

15. Press the Escape key to return to the rack display. 

- 
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Note 
If you install and configure a 351 CPU and use folders you created 
previously, you will be prompted to convert the folder to one that uses 
the code written for 351 CPUs. Refer to page 7-4 for other 
considerations when using previously created folders with a 351 CPU. 
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Section 4: Selecting the Base Rack 

The Model 331 CPU and Model 341 CPU are the only non-backplane-mounted CPUs for 
the Series 90-30 PLC. The Model 331 and 341 CPUs are plug-in modules, which can be 
removed from the baseplate. 

Both the Model 331 CPU and the Model 341 CPU can have expansion racks. Up to five 
subsystem racks are allowed. The main CPU rack is rack 0, and expansion racks are 
numbered 1 through 4. (All five racks default to be IO-slot racks.) The size of each rack 
can be changed on an individual rack basis, allowing a mixture of 5-slot and lo-slot racks 
in a Series 90-30 PLC configuration. The Up/Down cursor keys and Page Up/Down keys 
are used to move between racks in ascending or descending order, respectively. 

1. Initially, a IO-slot rack is displayed, as shown below for the Model 331 PLC. 

I 1 

2 
ROG 

3 
IAN 

- RF 
4 

ED 
: Is- 

ON 
6 

IGI 
T 
J li 

7 8 9 IO 
1 fi 1 1 0 N ==::=:========= 

10-18 Lo&master 90-30/2O/Micro Programming Software User’s Manual -March 1995 GFK-0466G 



cl 10 

2. When Rack Selection (F5) is pressed from any slot of rack 0 of a 5-slot IO-slot Model 
331 CPU, a list of catalog numbers and racks is displayed: 

> 

L-l I 
If the Escape key or ALT-A (Abort) is pressed while this list is displayed, the rack 
screen is redisplayed. 

3. Position the cursor on the catalog number of the desired rack, and press the ‘Enter 
key. 
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4. When switching from a lo-slot rack to a Mot rack, a validation check is performed 
to see if there are any configured modules in slots 6 through 10. If there are, the 
following message is displayed: 

Slots greater than 5 will be lost, continue REPLACE ? (Y/N) 

If N (No) is entered, the current rack will remain displayed. If Y (Yes) is entered, 
the system will automatically delete slots 6 through 10 before changing the rack size. 
The 5-slot rack appears as shown below: 

> 

When changing the rack selection, note these rules: 

l The rack cursor will always be displayed on the Power Supply module after a 
successful rack change. 

l Selecting the catalog number of the same size rack currently configured does not 

change the display. 

l When a rack switch is made, the modules will have the same slot location they had 
in the previous rack. 

l Rack 0, as well as any expansion rack, can be configured to be a S-slot rack. 

l When switching from a 5-slot rack to a lo-slot rack, no validation check is 
performed. 

l When a previously configured lo-slot rack is changed to a 5-slot rack and then back 
to a IO-slot rack, the modules initially configured for the lo-slot rack are not restored. 

,- 
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Base Rack Power Supply 
The base rack power supply is automatically configured when the Model 331 or ;341 CPU 
is selected. The Power Supply (F4) function cannot be used to change the base rack (rack 
0) power supply. You must first press Zoom (FlO) to zoom into the power supply, and 
then press Power Supply (Fl) to change the base rack (rack 0) power supply. 

Selecting an Expansion Rack 
Expansion rack catalog numbers are different from the base rack catalog numbers for a 
Model 311 or 341 CPU subsystem. When Rack Selection (F5) is pressed from any slot of 
rack 1 of a subsystem rack, a list of catalog numbers and expansion racks is displayed. 

r 

PS 
ZZEZI 

T 122 

Rfm 0 
1 2 3 415 6 7 8 9 10 

====PROGRfiNNED C 0 ,, F 1 G ,, R ,Tj T 1 0 ,, I=Ic=====ID==== 

CAThLOG 8 DESCRIPTION TYPE 

2 IC693CHS393 BASE IO-SLOT EXPfiNSION (700Ft) RE?lOTE 
3 IC693CHS398 BOISE S-SLOT EXPhNSION 
4 IC693CHS399 BhSE S-SLOT EXPANSION (700 Ft) REIIOTE 

<< CURSOR TO THE DESIRED CATFILOG NUNBER AND PRESS THE ENTER KEY >> 
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREUIOUS PAGE >> 

Note 
The I/O bus of the base rack is extended to the I/O bus of expansion 
racks via an z/O bus expansion cable. 

To select an expansion rack (for example, the 5-slot expansion rack), position the cursor 
on the catalog number for that rack (for this example, IC693CHS398), and press the 
Enter key. 
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1 o-22 

- 

The following rack is displayed if a IO-slot expansion rack with no modules is switched 
to a S-slot expansion rack. 

> 

I I I’ - Rt? 
2 

IRED 
4 

ITION 

: 03- 
LNFIGU 

5 
i::=:= 

1 
Note 

No power supply is configured until an J/O module is configured or the 
Power Supply (F4) key is used to select one. 
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Section 5: Confiiguring the Model 211 CPU 

The I/O configuration of the CPU 211 is similar to the configuration of a 5-slot CPU 311, 
which has been configured with a power supply, CPU, generic discrete input, generic 
discrete output, and High Speed Counter modules. The reference address assignments 
for the CPU 211 I/O are fixed. 

No rack screen is displayed for the 211 PLC. 

1. Press CPU (Fl) to display a list of catalog numbers and modules. Cursor to the 
desired CPU catalog number, and press the Enter key to select a new CPU. 

If a Series 90-30 CPU rack is currently displayed, cursor to the CPU slot and ‘press 
Zoom (FlO). 

GFK-0466G Chapfer 10 I/O Configzuafion 

> SERIES 90-20 
SOFIWfiRE CONFIGURf3IION - 

CPU Cat. tt: IC69ZCPUZll SERIES 90-20 CPU 211 
I/O Cat. 11: m 

IOScan-Stop: NO Baud Rate : 197.00 
Pwr Up Node: LFlST Parity : ODD 
Logic From : Rfitl Stop Bits : 1 
Registers : RfVl tlodem TT : 0 l/l00 Second / Count 
Passwords : ENABLED Idle Time : 10 Seconds 

Chksum Wrds: 4 Sweep Mode : NORML 
Sweep Tmr : WA msec 

<< llore Config Data Exists; PgDn for Next Page, PgUp for Previous Page .>> 

ygl#J-fe* -8 I 
/* I . 

4 

When the CPU 211 detail screen is first entered, the active field is the I/O Cu;taZog 
Number field. This field is used for the catalog number of the I/O base. (Refer to the 
information below for configuring the I/O base.) 

A. If a different CPU is selected, the screen will display the detail for that CPU. If 
the new CPU is a CPU 211, the detail screen will be displayed and the active 
field will be the II0 Catalog Number field. 

B. If the active field is the CPU Catalog Number field, you may enter a new catalog 
number or edit the current catalog number. You cannot, however, leave this 
field unless it has a valid entry. 
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2. The CPUPurumeter fields may be edited, as described in the following tables. 

Logic From 

I Baud Rate 

20-24 

Sweep Timer 

Default selection. 

Description 

Indicates whether the I/O is to be scanned while the PLC is in STOP mode. 
Choices are YES or NO*. 

Indicates which state the PLC is to be powered up in. Choices are RUN, 
STOW or LAST*. LAST indicates that the PLC will power up in the same 
mode it powered down in. 
Indicates whether the program logic is stored in RAM*, or in an additional, 
optional EEPROM. 

Indicates whether the source of retisters is RAM* or EEPROM. 

Indicates whether passwords are ENABLED* or DISABLED. 

Transmission rate in bits per second. Choices are 300, 600, 1200, 2400, 
4800. 9600,0r 19200*. 

Tvve of uaritv bits added to each word. Choices are ODD*, EVEN, or NONE. 

Communication uses at least one stop bit. Slower communication uses two 
stoD bits. Choices are l* or 2. 

Modem turnaround delay time counts. 1 count = l/100 second. 
Choices are 0 to 255 (default = 01. 

Maximum communication idle time from 1 to 6 0 seconds. 
(Default = 10 seconds) 
The number of words of user program to be checksummed per sweep. 
Choices are 0 through 32, inclusive. 
Sweep mode can be either NORMAL SWEEP mode (NORMAL*) or 
CONSTANT SWEEP mode (CNST SWP). To change the settings, tap the 
DOWII Cursor Movement key (or mown Arrow key) till the cursor rests in 
the “Sweep Mode:” parameter. Then press the Tab key to change the selection 
from “NORMAL” to “CNST SWP” (if necessary-if you are just changing the 
time of the Constant Sweep, it may already say “CNST SWP”). Then tap the 
Down Arrow key once to move the cursor to the “Sweep Tmr” parameter 
and enter the number of milliseconds (from 5 to 200) that you want. To store 
the changes to the folder, press the Escape key twice. Then store the configu- 
ration to the PLC and switch the PLC into RUN mode for this change to take 
effect. 

In NORMAL SWEEP mode, the PLC sweep executes as fast as possible. The 
overall PLC sweep time depends on the logic program plus the time required to 
compute the checksum. 

In CONSTANT SWEEP mode, the overall PLC sweep time is fixed. 
A byte value which can be configured (in 1 millisecond increments) to be any 
value from 5 to 200 ms. (Default = 100) 

Note: The sweep timer is not configurable when the sweep mode is 
NORMAL. In this mode, the timer is set to N/A (Not Applicable), and 
you cannot cursor to the Sweep Timer field. 
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I/O Base Selection for the CPU 211 
1. The I/O Base (F2) softkey is used to select a new I/O base for the CPU 211. This key 

is only displayed after the CPU 211 has been selected. 

GFK0466G 

CATFILOG 11 DESCRIPTION TYPE 

3 IC69ZtlDR741 16 DC IN/l2 RLY OUT/ 24OUfiC PS 

2. Currently, there are three base modules available (IC692MAA541, IC692MDR541, 
and IC692MDR741). With the list of catalog numbers and modules displayed, cursor 
to the desired base and press the Enter key to select a new I/O base. The I/O base 
must be selected before a configuration can be saved or the I/O Catalog # field can 
be left. 

ri 1- 4m ?- !- i- b- 4- Q- 4-s!- 
> 

SERIES 90-20 
SOFTWARE CONFIGUR6TION 

CPU Cat. D: IC69ZCPUZll SERIES 90-20 CPU 211 
I/O cat. P: m 16 FIG IN/12 fiC OUT/ 1ZG WC PS 

- 
IOScan-Stop: NO Baud Rate : 19200 
Pwr Up Node: LAST Parity : ODD 
Logic From : RM Stop Bits : 1 
Registers : Rftil Ilodem TT : 0 lAMI Second / Count 
Passwords : ENABLED Idle Time : 10 Seconds 

Chksum Wrds: 4 Sweep Mode : NORIlftL 
Sweep Tmr : N/A met 

------------ ,,IE,,, ONLY pfiRfi,,ETERS -___-___-__-_ 
In Reffiddr : x100001 Out RefAddr: ;?QGGGGl 
Input Size : 16 Output Size: 16 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Previous Page >> 

y* *I 1 m * I 
/I I . 
. / 

Note 
“View Only Parameters” are not editable; therefore, you cannot cursor 
to them. 
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- 
3. When a program is loaded from the PLC, if the module ID for each base configured 

in the system is within the range of 0 to 31 but does not match one of the three I/O 
bases displayed in the previous screen, the GENERICBASE shown below is 
displayed. The module ID for GENERICBASE (GENERIC 16 IN/12 OUT POWER 
SUPPLY) is 31. 

IO-26 

IOScan-Stop: NO Baud Rate : 19200 
Pwr Up ilode: LAST Parity : ODD 
Logic From : RAR Stop Bits : 1 
Registers : RNI ilodem TT : 0 l/100 Second / Count 
Passwords : ENABLED Idle Time : IO Seconds 

u 

Chksum Wrds: 4 Sweep Ilode : NORIIRL 
Sweep Imr : N/A msec 

_-__-------- "IE,,, ONLY p,?,Rfi,,ETERS ------------- 
In RefAddr : zIGGGG1 Out RefAddr: zQGGGG1 
Input Size : 16 Output Size: 16 

<< Hore Config Data Exists; PgDn for Next Page, PgUp for Preuious Page >> 

SERIES 98-20 
SOFTWARE CONFIGURAIION 

CPU Cat. ii: IC69ZCPUZll SERIES 98-20 CPU 211 
GENERIC 16 INA? OUT PS 

_--__-_-_____-____ “IG” SPEED COUNTER ---------------------- 

Count En : DIMBLED Time Base : IGGG 
Count Dir : UP Hi Limit : +32?67 
Count Mode : CONTINU Lo Limit : +QQQQQ 
Pld/strobe : PRELOAD Pld Ualue : +GGGGG 
Pld Filter : LOWFREQ On Preset : +32767 
Cnt Filter : LOWFREQ Off Preset : +GGGGG 
Failure Ilde: NORHAL 
---------___ "IE,,, ,-,,,LY PfiRfi"ETERS ________--_-- 
Ctrl/Status: zQIQG33 HSC Data : zAIGG1 
vQ1 SIZE : 16 zR1 SIZE : 15 

<< ilore Config Data Exists: PgDn for Next Page, PgUp for Preuious Page >> 

Refer to section 8, “Configuring an HSC or Embedded HSC,” on page lo-47 for an 
explanation of the parameters and values displayed on this screen. 

- 
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4. The module ID for UNKNOWNBASE (UNKNOWN/UNSUPPORTED I/O BASE) is 
32. If the module ID received from the PLC for the I/O base module is greater than 
31, the UNKNOWNBASE base is displayed. 

SERIES 90-20 

- 

IOScan-Stop: NO Baud Rate : 19200 
Pwr Up Ilode: LGSI Parity : ODD 
Logic From : RM Stop Bits : 1 
Registers : RM Noden II : 0 0100 Second / Count 
Passwords : ENMLED Idle Time : 10 Seconds 

Chksum Wrds: 4 Sweep node : NORHAL 
Sweep Tmr : N/A msec 

___------___ "IE" ONLY Pf#t#,E'IERS ____---_---__ 
In RefAddr : ~100001 Out Refflddr: xQOOOO~ 
Input Size : 16 Output Size: 16 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Previous Page :>> 

y&RI& *I I 
,. . . 
c d 

> 

SERIES 90-20 
SOFTWARE CONFIGURATION 

CPU Cat. s: IC69ZCPU211 SERIES 90-20 CPU 2.11 
I/O Cat. 11: m I i' UNKNOWN/UNSUPPORTED IO BRSE 

------_______----- "I,'#, SPEED COUNTER --______-___________-- 
Count En : DISABLED Time Base : 1000 
Count Dir : UP Hi Limit : l 3276? 
Count Rode : CONTINU Lo Limit : +QQQOQ 
Pldfstrobe : PRELOAD Pld Ualue : +OGOOO 
Pld Filter : LOWFREQ On Preset : +32767 
Cnt Filter : LOWFREQ Off Preset : +QOOOO 
Failure Nde: NORHAL 
_--__------- ,,I,?,,, ONLY pfiR,t,"ETERS _--------_-__ 
Ctrl/Status: xQIOO33 USC Data : XAIOOl 
zQ1 SIZE : 16 v&I SIZE : 15 

<< Hore Config Data Exists; PgDn for Next Page, PgUp for Previous Page >,> 

m - I 
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Section 6: Conj’iguring a Micro PLC 

A Micro PLC has the CPU, power supply, a high speed counter (except for the AC IN / 
AC OUT models), inputs and outputs all built into one small device. You can configure 
the Micro with Logicmaster by following the steps shown below, but also refer to the 
Series 90 Micro Programmable Controller User’s Manual (GFK-1065) for additional 
information. 

To configure a Micro PLC, follow these steps: 

1. Press the Micro softkey (Shift-Fl) from the Logicmaster 90-30 Main Menu (i.e., 
the first screen you see after entering Logicmaster). This highlights the word Micro 
at the top of the Logicmaster display showing you that it is selected. 

2. Press the Conf ig softkey (F2). After a short pause (during which the Logicmaster 
copyright screen appears), your screen display will change to one similar to the one 
shown below. 

/ SELECT OR CREATE A PROGRbtl FOLDER 

Program Folder: w-j 
PLC Program Name: - 

Folders in Drawer: C:\LH90 

m STFITf’lNG TEST IESTGBC IESTHIG TESI?llC 

I ! I 
<< Type a folder name, OF use the cursor keys to select an existing folder. >> 

I << Use PgUp/PgDn to page through folders. Press ENTER to start selection. >> 

3. Type the name you want to call your new folder. (In the example shown above, 
“micro” was used.) Then press Enter. Logicmaster will then ask you if you want to 
“create new folder?” Type Y for yes. Your screen will look like the one shown below, 
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SERIES 9&30/P&ZO/NICRO CONFIGURATION SOFTWfiRE 

Version 5.80 Direct Serial - CON 

<< Press ALI-K at any time to see special key assignments >> 

4. Press the I/O softkey (~1). The following screen will appear. 

SERIES 90 NICRU 
SOFTWARE CONFlGURATION 

Catalog X: w NICRU-14PT DClN/RLYOUT, M/DC 

lOScan-Stop: NO Baud Rate : 13200 Data Bits : 8 
Pwr Up Node: LAST parity : ODD 
Logic From : RAN Stop Bits : 1 
Registers : R8N Noden IT : 0 1AQQ Second / Count 
Passwords : ENABLED Idle Time : 10 Seconds 

Chksum Wrds: 4 Sweep Node : NORN8L 
Sweep Tmr : N/b msec 

____________ "IE" ,,,,LY p,qR(,,,ErERS _____________ 
In Refhddr : zI8OOOl Out RcfAddr: ;?QOOOOl 
Input Size : 8 Output Size: 6 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Preuious Page >> 

5. If the Micro you are installing has the same Catalog # as the default selection, fhen 
skip fo step 7 discussed on the next page. If the Micro you are installing does not have 
the same Catalog # as the default selection, then press the CPU softkey (Fl). The 
following screen will appear. 
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1 O-30 

> 
SERIES 30 MICRO 

I 

SOFTWARE CONFIGURATICYi 
Catalog I: ICb93UDRl/Z MICRO-14PI DCIWRLYOUI, tic/DC 

<<-CURSOR TO THE DESIRED CATALOG NUNBEA AND PRESS THE ENTER XEY 
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREUIOUS P~IGE 

Note 
Step 6 is only necessary if the Micro you are installing does not have the 
same Catalog # as the default selection. 

6. Move the cursor up or down using the Cursor Movement (or Arrow) keys to the 
correct selection. (When scrolling through the list, you may notice that other options __ 
include switching to a 90-20 or a 90-30.) When you have your cursor on the correct 
Catalog #, press Enter which will take you back to the screen shown on the top of 
this page. 

IOScan-Stop: NO Baud Rate : 19200 Data Bits : 8 
Pwr Up Mode.: LAST Parity : ODD 
Logic From : RClM Stop Bits : 1 
Registers : RAM Nodem II : 0 l/100 Second / Count 
Passwords : ENABLED Idle lime : 10 Seconds 

u 

Chksum Urds: 4 Sweep Node : NORMAL 
Sweep fmr : N/A nsec 

-___________ “IE,,, ,-,,,LY pfiR,+METERS ___-_--___--- 

In RefFIddr : zIOOOO1 Out RefFlddr: zQOOoO1 
Innut Size : El Outout Size: 6 

<< iore Config Data Exists: PgDn for Next Page, PgUp for Preuious Page >> 

Note 
Parameter descriptions for each of the following screens is presented in 
the Parameter Description tables beginning on page 10-34. 

_... 
7. On the screen shown above, you can move your cursor from field to field by pressing 

the cursor Movement (or &row) keys. When you are in the field you want to 
modify, you can either type in your choice or press the Tab key to scroll through the 
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Note 

-- 

Additional fields, PMW out %Ql and pul out %Q2, will display on DC 
OUT models. This applies to all of the following screens. 

9. You can move your cursor from field to field by pressing the cursor Movement (or 
Arrow) keys. When you are in the field you want to modify, you can either type in 
your choice or press the Tab key to scroll through the available selections (or 
Shift -Tab to reverse the direction of the scrolling). From this screen, press the 
Page Down key to take you to the screen shown below. 

SERIES 90 tlICR0 

HICRO-14PT DCINAiLYOUI, K./DC 
,ya CONFIGURATION ---------- TYPE A COUNTER 2 ---------- 

Count Node : CONTINU Count Enabl: DIMBLED Out Enable : DISABLED 
Count Dir : UP Pld/strobe : PRELOAD 
Time Base : 1000 Count Edge : POS 
Strobe Edge: POS Count Sig : NONE 
Hi Limit : l 32767 
Lo Limit : 40000 
Pld Value : +QOQOO 
On Preset : +32767 
Off Preset : +OOOOO 

<< Nom Config Data Exists: PgDn for Next Page, PgUp for Previous Page >> 

, 

_- 
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10. You can move your cursor from field to field by pressing the Cursor Movement (or 
&row) keys. When you are in the field you want to modify, you can either type in 
your choice or press the Tab key to scroll through the available selections (or 
Shift -Tab to reverse the direction of the scrolling). From this screen, press the 
Page ~ovm key to take you to the screen shown below. 

> 
SERIES 90 NICRO 

SOFTWARE CONFIGURATION 
Catalog 1: m HJCRO-14PT DCIN/RLYOUT. AC/DC 

--------- TYPE A COUNTER 3 ---------- 
Count Node : CONIINLI Count Enabl: DISABLED Out Enable : DIMBLED 
Count Dir : UP Pld/strobe : PRELOAD 
Tine Base : 1000 Count Edge : POS 
Strobe Edge: POS Count Sig : NONE 
Hi Limit : +x967 
Lo Limit : +OO~O 
Pld Ualue : +OOoOO 
On Preset : +32767 
Off preset : +OOOoO 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Previous Page >: 

11. Use the same techniques to set up this screen as the previous ones; i.e., you can 
move your cursor from field to field by pressing the Cursor Movement (or Ax-row) 
keys. When you are in the field you want to modify, you can either type in your 
choice or press the Tab key to scroll through the available selections (or Shi:Et-Tab 
to reverse the direction of the scrolling). From this screen, press the Page Dcwn key 
to take you to the screen shown below. 

> 
SERIES 90 NICRO 

NICRO-14PI DCIN/RLYOUT, AC/DC 
ydRE CONFlGURFltION 

---------- TYPE FI COUNTER 4 ---------- 
Count node : CONTINU Count Enabl: DISABLED Out Enable : DISfiBLED 
Count Dir : UP Pld/strobe : PRELDAD 
Time Base : 1000 Count Edge : POS 
Strobe Edge: POS Count Sig : NONE 
Hi Limit : +32767 
Lo Limit : 40000 
Pld Ualuc : l OOOOO 
On Preset : +X767 
Off Preset : +OOOOO 

<< Norc Config Data Exists; PgDn for Next Page, PgUp for Preulous Page >: Pi 

I i 

12. After you have set up the final counter, press the Escape key to save your 
configuration. This will also return you to the main menu of the Configurator 
package. 
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CPU PARAMETERS 

Parameter Type Description Possible 
Values 

Default 

IOScan-Stop Editable Indicates whether I/O is to be scanned 
while the PLC is in STOP mode. 

YES, NO NO 

PWR Up Mode Editable Indicates what the power up mode will be. LAST, STOI: LAST 
RUN 

Data Bits Editable Specifies whether the CPU recognizes ‘/-bit 7,8 8 
or S-bit characters. (SNP requires g-bit.) 

Registers Editable Indicates whether the source of register RAM,l’ROM RAM 
data is RAM or PROM when the PLC is 
powered up. 

Passwords 

Baud Rate 

Editable 

Editable 

Indicates whether the password feature is ENABLED, ENABLED 
ENABLED or DISABLED. DISABLED 

Indicates the transmission rate of data 300,600,1200, 19200 
through the port (in bits per second). 2400,4800, 

9600,192OO 

Parity Editable 
I 

Indicates whether parity is added to words. ODD, EVEN, ODD 
NONE 

Stop Bits 

Modem TT 

Editable Indicates the number of stop bits used in 1,2 1 
transmission. 

Editable Indicates the time required for the modem O-255 0 
to start data transmission after receiving 
the transmit request. 

Idle Time Editable Indicates the time the CPU should wait for l-60 
the next message to be received from the 
programming device before it assumes that 
the programming device has failed and 
proceeds to its base state. 

In Ref Adr Non- 
Editable 

Discrete input reference. %100001 

10 

% 100001 

Input Size Non- Discrete input size. 8 
Editable 

8 

Out Ref Adr Non- 
Editable 

Discrete output reference. %QOOOOl % QOOOOl 

Output Size Non- Discrete output size. 6 6 
Editable 

Logic From Editable Indicates whether the source of logic is RAM,PROM RAM 
RAM or PROM when the PLC is powered 
up. 

Chksum Wrds Editable Indicates the number of words of the user 4-32 4 
program to be used as input to the check- 
sum algorithm each sweep. 
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GFK0466G 

Parameter 

Sweep Mode Editable 

Sweep Tmr 

CPU PARAMETERS (continued) 

Possible 
Values 

Type Description 

Indicates the sweep mode. Normal sweep 
mode means that the sweep will run until 
it is complete. Constant sweep mode 
means that the sweep will always run for 
the time specified by the user. 

Editable 
when 
Sweep 
Mode is 
CNST 
SWP; 
otherwise, 
Non- 
Editable. 

1 Indicates the constant sweep time 

NORMAL, 
CNST SWP 

S-200 when 
Sweep Mode is 
CNST SWP; 
N/A when 
Sweep Mode is 
NORMAL. 

N/A 
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HSC PARAMETERS 

Parameter 

Ctr Types 

Ref Adr 

Length 

Ref Adr 

Length 

Ref Adr 

Length 

Ref Adr 
(Displayed 
only for DC 
OUTPUT mod- 
els) 

Length 
(Displayed 
only for DC 
OUTPUT mod- 
els) 

Ref Adr 
(Displayed 
only for DC 
OUTPUT mod- 
els) 

Length 
(Displayed 
only for DC 
OUTPUT mod- 
els) 

Count Mode 

Count Dir 

Time Base 

Hi Limit 

Type 

Editable 

Non- 
Editable 

Description 

The counter types of the counters of the 
HSC. 

Discrete input reference. 

Possible Values 

4 A CTRS, 
B l/243/4 

% 100497 

Non- 
Editable 

Discrete input size. 16 

Non- 
Editable 

Discrete output reference. % Q00497 

Non- 
Editable 

Discrete output size. 16 

Non- 
Editable 

Analog input reference. %A10001 

Non- 
Editable 

Analog input size. 15 

Non- 
Editable 

Analog output reference. %AQ0002 

Non- 
Editable 

Analog output size. 

Non- 
Editable 

Analog output reference. % IQ0497 % IQ0497 
% Q0497 7% Q0497 
%A10001 %A10001 

Non- Analog output size. 6 
Editable 

6 

Editable Count mode determines the accumulator CONTINU- 
count method. ous, 

SINGLE- 
SHOT 

CONTINU- 
OUS 

!  I  

Editable The count direction. 1 URDOWN 

Editable The span of time which can be used to 
measure the rate of counting. 

lo-65535 

I  I  

Editable 1 The high limit of the counter. (1) The Hi / -32768 to 
Limit must not be lower than the Lo Limit; +32767 
(2) in addition, the Pld Value, ON Preset, 
and OFF Preset values cannot be higher 
than the Hi Limit. 

% Q00497 
I 

8 I 
-I 
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Lo Limit Editable The low limit of the counter. (1) The Lo 
Limit must not be higher than the Hi Limit; 
(2) in addition, the Pld Value, ON Preset, 
and OFF Preset values cannot be lower 
than the Lo Limit. 

Strobe Edge Editable Strobe inputs can be configured to trigger 
on either a POSITIVE or NEGATIVE edge. 

Pld Value The starting count value of the counter. (1) 
The Pld Value must be between the config- 
ured Hi and Lo Limits. 

-32768 to ,-I- 00000 
+ 32767 

POS, NEG POS 

-32768 to 4- 00000 
+ 32767 
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HSC PARAMETERS (continued) 

Parameter 

ON Preset 

We 

Editable 

Description Possible Values Default 

The ON preset of the counter. (1) The ON -32768 to + 32767 
Preset must be between the configured Hi + 32767 
and Lo Limits. 

OFF Preset Editable The OFF preset of the counter. (1) The OFF -32768 to +ooooo 
Preset must be between the configured Hi + 32767 
and Lo Limits. 

Count Enabl Editable Indicates whether or not the counter is en- ENABLED, DISABLED 
abled. (1) For counter 1, PWM Out %Ql DISABLED 
and Pul Out %Ql fields must be DIS- 
ABLED when its “Count Enabl” is EN- 
ABLED; Count Enabl must be DISABLED 
when either PWM Out %Ql or Pul Out 
%Ql is ENABLED. (2) For counter 2, PWM 
Out %Q2 and Pul Out %Q3 fields must be 
DISABLED when its Count Enabl is EN- 
ABLED; Count Enabl must be DISABLED 
when either PWM Out %Q2 or Pul Out 
%Q3 is ENABLED. (3) For counter 3, PWM 
Out %Q3 and Pul Out %Q5 fields must be 
DISABLED when its Count Enabl is EN- 
ABLED; Count Enabl must be DISABLED 
when either PWM Out %Q3 or Pul Out 
%Q5 is ENABLED. (4) For counter 4, PWM 
Out %Q4 must be DISABLED when its 
Count Enabl is ENABLED; Count Enabl 
must be DISABLED when PWM Out %Q4 
is ENABLED. (5) For all counters, Out En- 
able must be DISABLED when Count En- 
able is DISABLED. 

PIdStrobe Editable Indicates which register should be used I’RELOAD, PRELOAD 
when an interrupt is detected on the pre- STROBE 
load/strobe input. 

Count Edge Editable Count inputs can be configured to trigger POS, NEG POS 
on either a POSITIVE or NEGATIVE edge. 

Failure Mde Editable The state of the outputs when there is a 
loss of PLC. 

NORMAL, NORMAL 
FORCEOFF, 
HOLDLAST 

Count Sig Non- 
Editable. 

The count signal mode. For all counters, NONE, 
Count SIg will be NONE when the counter 

Dependent on 
AQUADB the counter 

is an A-TYPE counter; Count Sig will be 
AQUADB when the counter is a B-TYPE 

type. 

counter. 

Out Enable Non- 
Editable 

Indicates whether or not the HSC controls ENABLED, DISABLED 
the counter output. (1) For all counters, DISABLED 
Out Enable will be DISABLED when 
Count Enabl is DISABLED. 

- 
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HSC PARAMETERS (continued) 

./- 

GFK0466G Chapter 10 l/O Configuration 

Parameter Type Description Possible Values Default 

PWM Out Editable Indicates whether or not counter 1 outputs ENABLED, DISABLED 
%Ql will be controlled by %Ql, and also wheth- DISABLED 
(Displayed er or not these outputs will be PWM out- 
only for DC puts. (1) When PWM Out %Ql is EN- 
OUTPUT mod- ABLED, Count Enabl and Pul Out % Ql 
els) both have to be DISABLED; (2) when ei- 

: ther Pul Out %Ql or Count Enabl is EN- 
! ABLED, PWM Out %Ql has to be DIS- 
i ABLED. 

Pul Out %Ql Editable i Indicates whether or not counter 1 outputs ENABLED, DISABLED 
(Displayed will be controlled by %Ql, and also wheth- DISABLED 
only for DC er or not these outputs will be Pulse Train 
OUTPCT mod- outputs. (1) When Pul Out %Ql is EN- 
els) ABLED, Count Enabl and PWM Out %Ql 

have to be DISABLED; (2) when either 
PWM Out %Ql or Count Enabl is EN- 
ABLED, Pul Out %Ql has to be DIS- 
ABLED. 

PWM Out Editable Indicates whether or not counter 2 outputs ENABLED, DISABLED 
%Q2 will be controlled by %Q2, and also wheth- DISABLED 
(Displayed er or not these outputs will be PWM out- 
only for DC puts. (I) When PWM Out %Q2 is EN- 
OUTPLJT mod- ABLED, Count Enabl and Pul Out % Q3 
els) have to be DISABLED; (2) when either Pul 

Out %Q3 or Count Enabl is ENABLED, 
PWM Out %Q2 has to be DISABLED. 

Pul Out %Q3 Editable Indicates whether or not counter 2 outputs ENABLED, DISABLED 
(Displayed will be controlled by %Q3, and also wheth- DISABLED 
only for DC er or not these outputs will be Pulse Train 
OUTPUT mod- outputs. (1) When Pul Out %Q3 is EN- 
els) ABLED, Count Enabl and PWM Out %Q2 

have to be DISABLED; (2) when either 
PWM Out %Q2 or Count Enabl is EN- 
ABLED, Pul Out %Q3 has to be DIS- 
ABLED. 

PWM Out Editable Indicates whether or not counter 3 outputs ENABLED, DISABLED 
%Q3 will be controlled by %Q3, and also wheth- DISABLED 
(Displayed er or not these outputs will be PWM out- 
only for DC puts. (1) When PWM Out %Q3 is EN- 
OUTPUT mod- ABLED, Count Enabl and Pul Out % Q5 
els) have to be DISABLED; (2) when either Pul 

Out %Q5 or Count Enabl is ENABLED, 
PWM Out %Q3 has to be DISABLED. 
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HSC PARAMETERS (continued) 

Parameter We Description Possible Values Default 

I’d Out %Q5 Editable Indicates whether or not counter 3 outputs ENABLED, DISABLED 
(Displayed will be controlled by %Q5, and also wheth- DISABLED 
only for DC er or not these outputs will be Pulse Train 
OUTPUT mod- outputs. (1) When Pul Out %Q5 is EN- 
els) ABLED, Count Enabl and PWM Out %Q3 

have to be DISABLED; (2) when either 
PWM Out %Q3 or Count Enabl is EN- 
ABLED, Pul Out % 45 has to be DIS- 
ABLED. 

PWM Out Editable Indicates whether or not counter 4 outputs ENABLED, DISABLED 
%Q4 will be controlled by ‘7~44, and also wheth- DISABLED 
(Displayed er or not these outputs will be PWM out- 
only for DC puts. (1) When PWM Out %Q4 is EN- 
OUTPUT mod- ABLED, Count Enabl has to be DISABLED; 
els) (2) when Count Enabl is ENABLED, PWM 

Out %Q4 has to be DISABLED. 

PLC Memory Configuration Limits 

Memory Type Memory Limit 

%R 256 words 

%A1 128 words 

%AQ 128 words 

%I 512 bits 

%Q 512 bits 

%G 1280 bits 

%M 

%T 

%S 

1024 bits 

256 bits 

128 bits 

Note 
These limits are specific to Micro PLCs. 

- 
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Configuration Rules and Miscellaneous Information 

1. When replacing the CPU (not a CPU211) of a non-default configuration with a SERIES 
90 Micro, the additional prompt, “Existing I/O Configuration will be lost, Continue 
REPLACE ? (Y/N)” will be displayed. Confirming the prompt will cause the 
replacement to occur; otherwise, the replacement will not occur. 

2. When replacing a CPU211 with a SERIES 90 Micro, no additional prompt!j will be 
displayed. 

3. When replacing a SERIES 90 Micro with another CPU (not a CPUZll), the resulting 
configuration will consist of the following: (1) a F’S in rack 0, slot 0; (2) the new CPU in 
rack 0, slot 1; (3) an 8-pt. Discrete Input module in rack 0, slot 2; (4) an S-pt Discrete 
Output module in rack 0, slot 3, (5) a 9030 HSC in rack 0, slot 4, and (6) all other racks 
unconfigured. 

4. If you select the MICRO softkey from the Logicmaster 90 main menu and then select an 
existing folder that contained either a 9030 or the 9020 configuration, then tha.t existing 
configuration will be displayed when the I/O softkey is pressed from the Configurator 
main menu. 

5. If you select either the go-20 or go-30 softkey from the Logicmaster 90 main menu 
and then select an existing folder that contained a SERIES 90 Micro configuration, then 
that existing configuration will be displayed when the I/O softkey is pressed from the 
Configurator main menu. 

GFK0466G Chapter 10 II0 Configuration 
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Section 7: Configuring 90-30 I/O Modules 

To configure a 90-30 I/O module: 

1. Move the cursor to the slot where the module will be located and press Module 30 
r/o (Fl). 

fi*. 
Y 

1 iii!il i- ?- !- A- A- &# iI- i-d- 

> 
SERIES 90-30 RODULE IN RACK 1 SLOT w 

SOFTWFlRE CONFIGURfiTION 
SLOT Catalog U: m 

2 

2. Select the module type by pressing the corresponding function key listed below. 

Function Key 

Fl 
F2 
F3 
F4 
F5 
F6 
F7 

Module Type Description 

d in Discrete input module. 
d out Discrete output module. 
d mix Discrete mixed module. 
a in Analog input module. 

a out Analog output module. 
a mix Analog mixed module 
other Other modules if available 

(see Note below) 

Note 

Other module types are currently unavailable. This key is reserved for 
possible future use. 

Press ALT-H to display help information for further explanations. 

_- 
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3. The next screen lists the catalog numbers and available modules of the type you 
selected. For example, when ~1 is pressed, the following screen is displayed. 

SERIES 90-30 NODULE IN RFICK a SLOT q 
1 SOFTWME CONFIGURfiTION 

SLOT 

I 

Catalog 11: 
2 

CfWLOG tt DESCRIPTION TYPE 

INPUT 120 WC 8PT ISOLAIED I AC8 
3 IC693NDL231 INPUI 240 UFIC BP1 ISOLATED I AC8 
4 IC693NDL240 INPUT 120 UbC 16PT I AClb 

1 II 5 IC693HDL241 INPUT 24 UDC 16PT I DC16 
6 IC693NDL630 INPUT 24 UDC BP1 POS LOGIC I DCB 
7 IC693IlDL632 INPUT 125 UDC 8PT POS/NEG LOG I DC8 
8 IC693NDL633 INPUT 24 UDC 8PT NEG LOGIC I DC8 

<< CURSOR TO THE DESIRED CATALOG NUNBER FlND PRESS THE ENTER KEY > 
<< PRESS PGDN KEY FOR NEXT PAGE. PGUP KEY FOR PREUIOUS PAGE > 

4. Select a module by moving the cursor down to any entry. Additional entries may be 
displayed by pressing the Page Down key. Then, press the Enter key. 

5. Move the cursor to the module’s reference address. The next highest available 
reference address is automatically configured. 

If you want to use a different reference address, enter it here. For a discrete module, 
the reference address must begin on a byte boundary. (A byte boundary is a 
reference address which is a multiple of 8 + 1; e.g., 1,9,17, or 25.) The software will 
automatically adjust an incorrect entry to begin on a byte boundary. A message is 
displayed when the highest available address has been assigned. 

6. Press Rack (Shift -Fl) or the Escape key to return to the rack display. 

Note 
1Zpoint modules do not use consecutive address bits in PLC memory, 
but they use bits 1 through 6 and 9 through 14. For example, if %QOOOl 
is assigned to a la-point output module, %QOOOl through %QOOO6 and 
%QOOO9 through %Q0014 will be associated with the output point. 
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Configuring Generic I/O Modules 
If a specific catalog number does not exist for a particular module, the configuration can 
assign a generic reference address to that module. 

The following table lists the catalog numbers to be used to configure modules generically 
and the function key that would be pressed in order to select a particular generic 
module. 

Table 10-2. Generic I/O Module Configuration 

Generic Catalog Number Generic Description Function Key 

INPUT8 Generic Input 8 PT Fl (d in) 
INPUT16 Generic Input 16 PT 
INPUT32 Generic Input 32 PT 
INPUT64 Generic Input 64 PT 
OUTPUT5/8 Generic Output 5/S PT F2 (d out) 
OUTPUT%‘26 Generic Output lY16 PT 
OUTPUT32 Generic Output 32 PT 
OUTPUT64 Generic Output 64 PT 
ALGIN Generic Input Analog 4 CH F4 (a in) 

ALGOUT Generic Output Analog 2 CH F5 (a out) 
ALGOUT Generic Output Analog 4 CH 
INOUT Generic Input/Output 8 PT F3 (d mix) 
INOUT Generic Input/Output 16 PT 
INOUT Generic Input/Output 32 PT 
INOUT Generic Input/Output 64 PT 
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Configuring an I/O Link Interface Module 
The Fanuc I/O link modules are grouped under the discrete mixed modules. To configure 
a Fanuc I/O link module on the I/O Configuration Rack screen: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

2. Press Module 30 I/O (Fl) and then Discrete Mixed (F3) from the I/O Configuration 
Rack screen to display a list of catalog numbers and discrete mixed modules. 

SLOT 1 Catalog t: 

SERIES 90-38 NODULE IN RFICK a SLOT q 
I SOFTWARE CONFIGURFITION 

CATALOG # DESCRIPTION TYPE 

3 IC693NDR398 NIXED I/O 8P1 24UDC IN/RLY OUT 1 
4 INOUTB GENERIC INPUT/OUTPUT 8 PT 
5 INOUT GENERIC INPUT/OUTPUT 16 PT 
6 INOUT GENERIC INPUT/OUTPUT 32 PT 
7 INOUT GENERIC INPUT/OUTPUT 64 PT 

<< CURSOR TO THE DESIRED CRTFlLOG NUNBER fiND PRESS THE ENTER KEY : 
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREUIOUS PF1GE : 

3. Position the cursor on the catalog number, IC693BEM320, and press the Enter key. 
The following detail screen is displayed. 

-II*. 
1 @la 

> 
SERIES 98-30 NODULE IN RACK 1 SLOT q 

SOFTWARE CONFIGURFITION 
SLOT Catalog #: m:MjJ& FANUC INPUT/OUTPUT 32/64 PT 

3 

I/O 
Ref Adr : ~910817 

LINK Length 64 

On this screen, the choices for the I/O address size are 32 and 64. The default value 
is 64. 
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4. If you select 32 as the reference size, the module will occupy 32 discrete inputs and 
32 discrete output points. This is the same as if you select the catalog number 
INOUT for the Generic Input/Output 32-Point Module. 

-- 111 * 1 iiim J- 4- !- A- i- ?- !I- 4-J- > 
SERIES 90-30 NODULE IN RFICK 1 SLOT m 

~ SOFTWARE CONFIGURATION 
SLOT Catalog t : D”ibc. GENERIC INPUT/OUTPUT 32 PT 

3 Ref Addr : zQIO017 Size : 32 

QI 32 . 

5. If you select 64 as the reference size, the module will occupy 64 discrete inputs and 
64 discrete output points. This is the same as if you select the catalog number 
INOUT for the Generic Input/Output 64-Point Module. 

SERIES 90-30 NODULE IN RACK 1 SLOT w 

‘m* “““““~K~~Y~ ;:PUT/OUTPUT 64 PT 

QI 64 . 

Ref Adr 
Q10017 

1 O-46 Logicmaster 90-30/2O/Micro Programming Software User’s Manual -March 1995 GFK0466C 



cl 10 

Section 8: Confiiguring an HSC OY Embedded HSC 

The Series 90-30 High Speed Counter module may be configured to count either up or 
down, to count both up and down, or to count the difference between two changing 
values. The module is configured for the application to function in one of three ways: 

l As four 16-bit counters. Each of the four counters may independently count either 
up or down. This module configuration is referred to as “Type A.” Each Type A 
counter has 3 inputs and 1 output. 

l As two 32-bit counters. Each may independently operate in UP/DOWN, 

PULSE/DIRECTION, or A QUAD B mode. This configuration is referred to as 
“Type B.” Each Type B counter has 6 inputs and 2 outputs. 

l As one 32-bit differential counter, which can operate in UP/WWN, 

PULSE/DIRECTION, or A QUAD B mode. This configuration is suitable for 
applications requiring motion control, differential counting, or homing capability. 
This counter uses all 12 of the module’s inputs and all 4 outputs. 

For more information on the High Speed Counter module, refer to GFK-0293. 

i \ 

The High Speed Counter module accepts 12 configurable input signals, and provides 4 
output signals for counter operations. Many additional features can be changed /in the 
configuration software for the application program. 

To configure the High Speed Counter module: 

1. Move the cursor to the slot where the module will be located. 

2. Press Other (I?8 1 and then High Speed Counter (F2 ) to locate a High Speed 
Counter Module in the slot. 

GFK0466G 

SERIES 90-30 NODULE IN RACK 8 SLOT q 
SOFTWARE CONFIGURFIIION 

SLOT Catalog at: 
4 
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3. Press the Enter key to enter the catalog number shown in reverse video. After 
pressing the Enter key, the following screen is displayed. This screen displays the 
module configuration parameters for a Type A counter. 

> 
SERIES 90-30 NODULE IN RRCR 1 SLOT q 

p SOFTWfME CONFlGUFifiTION 
SLOT Catalog Ii: m-m .- :’ 00 HIGH SPEED COUNTER NODULE 

4 

APU300 
Counter Typ: fi Cnt FiltlBZ: HIFREQ 

HSC CtrlAtatus : zQI0049 Cnt Filt384: HIFREQ 
HSC Data : zfiI001 Pld FiltllZ: HIFREQ 
Failure tide: NORHAL Pld Filt 3 : HIFREQ 
Osc Input : OFF PId Filt 4 : HIFREQ 
Osc Diiider : 660 

I  I  

<< Nore Config Data Exists; PgDn for Next Page, PgUp for Previous Page >> 

3llbL * q 

, 

Parameter Description 

Counter Type Select the desired counter type by entering A*, B, or C; or,press the Tab key. 

Control/Status Select the %QI reference location for discrete input data that the High Speed 
Counter Module sends to the PLC, and discrete output data that the PLC 
sends to the HSC Module. The length of the discrete data is fixed at 16 bits 
(2 bytes). 

Discrete input data consists of status information, such as output status, strobe 
input status, preload input status, home input status (for type C), and module 
ready status. 

Discrete output data consists of control information, such as output enable/ 
disable, strobe enable/disable, counter enable/disable, preload enable/disable, 
clear error, and home command (for type C). 

HSC Data Select the %A1 reference location for data sent to the PLC by the HSC module. 
The length of the data is fixed at 15 words. HSC Data consists of accumulated 
counts, strobe register contents, and the counter per timebase value. 

Failure Mode Enter a value to select an output failure mode. Choices are NORMAL*, 
FORCEOFP, and HOLDLAST 

Oscillator Input This field allows the use of an internal oscillator reference in place of one count 
input. The base value is 660 Khz. The reference is divisible by a 16-bit value 
(refer to the Oscillator Divider explained below). Choices are ON or OFF*. 
ON selects the input to be used as an oscillator reference; OFF selects the 
input to be used as a counter input. 

Oscillator Select the 16-bit value that i,s divided into 660 Khz in order to achieve the 
Divider final reference frequency. This value is only used if the Oscillator Input field 

above is set to ON. 
Count Filter This field identifies the Counter Input Filter. 

Reload Filter This field identifies the Counter Reload Filter. 
L ,-., 1, 7 ,. Yefault selecrion. 

7 

-. 

_-. 

-.. 
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+. Press t?-*e Page Down key to display the detail screen for Type A Counter 1. 
Repeatedly press the Page Down key to scroll through the detail screen for each 
counter and then return to the main detail screen for a Type A counter. Press the 
Page Up key to display the detail screen for Type A Counter 4 and then scroll 
through the counters in reverse order. 

SERIES 90-30 NODULE IN RFlCK a SLOT q 
- 

ru “.r”” 

~ 

---------- TYPE A COUNTER 1 ----_----- 

HSC Count Hode : CONTINU 
Count Dir : UP 
Time Base : 1000 
Strobe Edge: POS 
Hi Limit : +32767 
Lo Limit : 40000 
PId Ualue : +00000 
On Preset : +32767 
Off Preset : 40000 

<< Nore Config Data Exists; PgDn for Next Page, PgUp for Previous Page >> 

m 

/ 

I Parameter i Description 

Count Mode 1 Select continuous (CONTINU*) or single-shot (SINGSHOT) counting. 
Count Direction 1 Select the count direction for the type A counter. Choices are UP* -+ or DOWN. 

1 Time Base 1 Select the counts per time base (0 to +65,535). (Default = 1000) I 
1 Strobe Edge 1 Specifv the positive (POS*) or negative (NEG) edge active for the strobe input. 1 

High Limit Select the highest value for the count accumulator (-32,768 to +3;!, 767). 
(Default = 32,767) 

Low Limit Select the lowest value for the count accumulator (-32,768 to +32,767). 
(Default = 0) 

Preload Value Select the accumulator preload value (-32,7 68 to +32,7 67). 

On Preset Select the output on accumulator value (-32,768 to +32,767*). 

Off Preset Select the output off accumulator value (-32,768 to +32,767). 
(Default = 0) 

S Default selection. 
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5. To change from a Type A to Type B counter, press the Tab key with the cursor 
positioned on the Counter 7iype field on the main detail screen for the Type A 
counter. When B is displayed in this field, press the Enter key. 

This example screen lists the module configuration parameters for a Type B counter, 

> 
SERIES 90-30 HODULE IN RCICK a SLOT 8 

SOFTWFIRE CONFIGURAfION 
SLOT Catalog t: IC693F\PU300 HIGH SPEED COUNTER MODULE 

4 

1 APU300 

I HSC 
Counter Typ: a Cnt FiltlBZ: HIFREQ 
CtrlAStatus: zQlOO49 Cnt Filt384: HIFREQ 
HSC Data : zAIOO1 Pld Filtl&Z: HIFREQ 
Failure Hde: NORMAL Pld Filt 3 : HIFREQ 
Osc Input : OFF Pld Filt 4 : HIFREQ 
Osc Divider: 660 

<< fhre Config Data Exists; PgDn for Next Page, PgUp for Previous Page >> 

.-. 

6. Press the Page Down key to display the detail screen for Type B Counter 1. 
Repeatedly press the Page Down or Page Up key to scroll through the detail screen 
for each counter and then return to the main detail screen for the Type B counter. 

SERIES 90-30 HODULE IN RFICK jj SLOT q 

._ 

HSC 

-. --------- TYPE B COUNTER 1 ---------- 

Count node : CONTINU On Preset 1: +0008388607 
Cnt Sig : PULS/D IR Off Presetl: +OOOOOOOOOO 
Time Base : 1000 On Preset 2: +OO08388607 
Strobe1 Edg : POS Off Preset.2: +OOOQOOOOOO 
Strobe2 Edg: POS 
Hi Limit : +OOO8388607 
Lo Limit : 4000000000 
Pld Ualue : +000G000000 

L 1 

<< tlore Config Data Exists: PgDn for Next Page. PgUp for Preuious Page >> 

m * I 

/ 

Note 
Because there are two 32-bit counters, there will be two screens similar 
to these example screens. 
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Parameter 

Count Mode 

Count Signal 

Time Base 
Strobe Edge 

Description 

Select continuous (CONTINV) or single-shot (SINGSHOT) counting. 
For Type B or C counter, select how each counter’s signals will be used. 
Choices are UP/DN, PULS/DIR*, or AQUADB. 

Select the counts per time base (0 to +65,535). (Default = 1000) 

Specify the positive or negative edge active for the strobe input. 
Choices are POS* or NEG. 

High Limit Select the highest value for the count accumulator (-2,147,483,648 to 
+2,147,483,647). (Default = +8,388,607) 

Low Limit Select the lowest value for the count accumulator (-2,147,4 83,648 to 
+2,147,483,647). (Default = 0) 

Preload Value Select the accumulator preload value (-2,147,483,648 to 
+2,147,483,647). (Default = 0) 

On Preset Select the output on accumulator value (-2,147,483,648 to 
+2,147,483,647). (Default = +8,388,607) 

Off Preset Select the output off accumulator value (-2,147,4 83,648 to 
+2,147,483,647). (Default = 0) 

* Default selection. 

Note 
The Low Limit and High Limit parameters must be validated so that 
low limit is less than or equal to the high limit. 

7. To change from a Type B to Type C counter, press the Tab key with the cursor 
positioned on the Counfev Type field on the main detail screen for the Type B 
counter. When C is displayed in this field, press the Enter key. 

This example screen lists the module configuration parameters for a Type C counter. 

SERIES 90-30 HODULE IN RFICK 0 SLOT q 
SOFTWiRE CONFIGURAIION 

SLOT Catalog 8: IC693APU300 HIGH SPEED COUNTER MODULE 

APU 

HSC 
Counter Iyp: 3 Cnt Filt 1 : HIFREQ 
Ctrldtatus: zQIOO49 Cnt Filt 2 : HIFREQ 
HSC Data : zAIOG1 Pld Filtl&Z: HIFREQ 
Failure Hde: NORHAL Disbl Filtl: HIFREQ 
Osc Input : OFF Disbl FiltZ: HIFREQ 
Osc Divider: 660 

<< Hare Config Data Exists: PgDn for Next Page, PgUp for Previous Page :p> 

m * I 

/ 
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8. Press the Page Down key to display the detail screen for a Type C counter. Press the 
Page Down key to return to the main detail screen for the module. 

1 O-57 Logicmaster 90-30/20/Micra Programming Software User’s Manual -March 1995 

> 
SERIES 98-30 NODULE IN Rf+CK 8 SLOT q 

SOFTWMiE CONFIGURAIION 
SLOT Catalog #: m HIGH SPEED COUNTER IlODULE 

4 

APU300 
---------- TYPE C COUNTER ---------- 

HSC Count Hode : CONTINU PId Ualue 1: +0000000000 
Cnt Sig 1 : PULS/DIR Pld Ualue 2: +OOOOOOOOOO 
Cnt Sig 2 : PULS/DIR On Preset 1: +0008388607 
Time Base : 1QQQ Off Presetl: +0800800000 
Strobe1 Edg: POS On Preset 2: +0088388687 
Strobe2 Edg: POS Off PresetZ: +8888088880 
Strobe3 Edg: POS On Preset 3: +0088388607 
Hi Limit : +0008388607 Off Preset3: +0080000800 
Lo Limit : +0088000880 On Preset 4: +0008388607 
Home Ualue : 4000000000 Off Preset4: +8888080808 

<< Ilore Config Data Exists: PgDn for Next Page, PgUp for Previous Page >> 

The configurable parameters on this screen are as described previously for the Type B 
counter. 

__ 

Use these detail screens to configure the features of the High Speed Counter module. 

GFK0466G 



cl 10 

Configuring the Embedded HSC for a CPU 211 
The High Speed Counter module for a CPU 211 can only be a Type A counter. 

-1 
1~1~~-4-5-b-d-Q-4-lfYll 

> 
SERIES 90-20 

SOFTWARE CONFIGIJR~TION 
CPU Cat. 8: ICb9ZCPLl211 SERIES 90-20 CPU 211 
I/O Cat. 1: m lb DC IN/12 RLY OUT/ 1EOUAC PS 

______-_______-___ HIGH SPEED COUNTER _------___----________ 
Count En : DISABLED Time Base : 1000 
Count Dir : UP Hi Limit : +32?67 
Count Mode : CONTINU Lo Limit : +O~~O 
Pld/strobe : PRELOAD Pld Value : 40000 
Pld Filter : LOWFREQ On Preset : +32767 
Cnt Fiiter : LOWFREQ Off Preset : +OOOOO 
Failure Hde: NORHAL 
_______-_-__ "IEW ONLY pfiR,j"ETERS ____-----____ 
CtrVStatus: zQIOO33 HSC Data : KAIOOl 
zQ1 SIZE : lb ZAI SIZE : 15 

<< Hore Config Data Exists: PgDn for Next Page, PgUp for Previous Page >> 

The HSC module may be configured after paging down from the CPU 211 detail screen. 
.4dditional HSC parameters may be configured, as described in the following table. 

GFKO466G 

Parameter Description 

Count Enable Enable or disable the counter. Choices are 
Count Direction Select the count direction for the module. 

Count Mode Select continuous (CONTINU*) or single-shot 
Preload/Strobe Select PRELOAD* or STROBE SELECT 

Preload Filter ) Select HIFREQ or LoFREQ*. 

Count Filter Select HIFREQ or LOFREQ*. 

Failure Mode Choices are HOLDLAST NORMAL*, or FORCEOFF! 

Time Base Select the counts per time base (0 to +65,535). (Default = 
High Limit Select the highest value for the count accumulator (-32,7 68 

(Default = +32,767) 

Low Limit Select the lowest value for the count accumulator (-32,768 
(Default = 0) 

Reload Value Select the accumulator preload value (-32,768 to +32,767). 
(Default = 0) 

On Preset Select the output on accumulator value (-32,7 68 to +32,767). 
(Default = +32,767) 

Off Preset Select the output off accumulator value (-32,768 to +32,767). 
(Default = 0) 

* Default selection. 
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Section 9: Configuring a KM Module 

The Programmable Coprocessor Module (PCM) combines the function of a 
Communications Module and the ASCII/BASIC Module into a single module. It may be 
configured to behave as one CCM port, two independent CCM ports, one CCM port and 
one BASIC application having one port, or one BASIC application using one or both 
serial ports. 

The following modes of configuration are available: 

Mode 

PCM CFG 

PROG PRT 

Description 

All configuration data for the PCM is located in the User Configuration 
Data File (UCDF), created and loaded to the PCM using PCOI? 
Select Programmer Port mode. 

I CCM ONLY 1 Select CCM o 

I P 
I c 

ROG/CCM 

‘CM/PROG 
BASIC 

BASICCM 

n both ports 1 and 2. 
Select port 1 for programmer connection and port 2 for CCM. 

Select port 1 for CCM and port 2 for the programmer. 
Select both ports 1 and 2 for BASIC. 
Select port 1 for BASIC configuration and port 2 for CCM. 

Logicmaster 90-30/20/Micra programming software provides configuration support of 
the following modules: 

l PCM with 160 KB memory module. 
l PCM (multiple mode) with 192 KB memory module. 
l PCM (multiple mode) with 640 KB memory module. 

Available modes for each module are listed below: 

Mode 

Module Type 

160KPCM 1 192KPCM 1 640KPCM 

* The interface for port 2 is fixed at RS-485 for the 160K modules. 

For more information on the PCM, refer to the Series 90 Programmable Coprocessor Module 
and Support Software User’s Manual, GFK-0255. 
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Configuring a PCM 
To configure a KM on the I/O Configuration Rack screen: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

GFK0466G 

c / 

2. Press Other (~8 ) and then PCM (Fl ) from the I/O Configuration Rack screen to 
display a list of catalog numbers and modules. 

7~- - 
imt zm fm !m !m b- ?- A- 9l-,Q- 
> 

SERIES 90-30 IlODULE IN RFICK 8 SLOT q 
SOFTWARE CONFIGURATION - 

SLOT Catalog 8: 

CATALOG # DESCRIPIION TYPE 

2 IC693PCrl3Ql PROGRClMABLE COPROCESSOR 19W PCrl 
3 IC693PCfl311 PROGRMHFIBLE COPROCESSOR 640K PCN 

<< CURSOR IO THE DESIRED ChIALOG NlJtlBER AND PRESS THE ENTER KEY >> 
<< PRESS PGDN KEY FOR NEXT PfiGE, PGUP KEY FOR PREUIOUS PCIGE 

II 
>> 

. / 

3. Position the cursor on the catalog number for the module you wish to select, and 
press the Enter key. The module detail screen for the module you selected will be 
displayed. 
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Selecting the Configuration Mode 
The configuration mode is selected in the Configuration Mode field on the module 
detail screen. (The module detail screen is displayed by positioning the cursor on the 
catalog number for the module you wish to select and pressing the Enter key.) 

1. To select a different configuration mode, move the cursor to the Configuration Mode 
field and repeatedly press the Tab key until the desired mode is displayed on the 
screen. Then, press the Enter key. 

2. Complete the detail screen for the desired configuration mode, and press the Enter 
key. For help selecting parameters, press ALT-H. 

PCM CFG Mode 
When PCM CFG mode is selected, the following PCM detail screen is displayed. 

fi - m Y 11 4-l!- 
> 

SERIES 90-30 NODULE IN RFlCK 8 SLOT q 
SOFTWARE CONFIGURATlON 

SLOT Catalog 8: IC693PCN300 PROGRANIIFIBLE COPROCESSOR 160K 
5 

PCN300 
HELP (ALI-HI for Serial Port Restrictions 

PCN 
Conf ig Node: w 

In this screen, the configuration mode is set to PCM CFG for the PCM Configuration 
Data File mode. This mode uses the User Configuration Data (UCDF) that was loaded 
into a user module named UCDF in the PCMs battery-backed RAM memory. (The 
UCDF is created using PCOP software.) The configuration data is used for building the 
configuration of the PCM during the power-up sequence, initializing available hardware 
on the PCM and specifying the user or system tasks to be started. For more information, 
refer to the Series 90 Programmable Coprocessor Module and Support Soffware UserS Manual, 
GFK-0255. 
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PROGPRTMode 
When PROG PRT (Programmer Port) mode is selected, the following KM detail screen 
is displayed. 

> 
SERIES 90-30 NODULE IN RFlCK 1 SLOT q 

SOFTWARE WNFIGURFITION - 
SLOT Catalog t: IC693PCN300 PROGRfiNtlRBLE COPROCESSOR 160K 

c; 

PCll300 

PCN 

HELP (FILI-HI for Serial Port Restrictions 

Config Node: I- ------ Port 1 ------ ------ port 2 _-__-_ 
Data Rate : 19200 Data Rate : 19200 
Flow Contrl: HF1RDWARE Flow Contrl: HFIRDWRRE 
Parity : NONE Parity : NONE 
Stop Bits : 1 Stop Bits : 1 
Bits/Char : 8 Bits/Char : 8 

I Parameter I Description 

Configuration Mode The configuration mode is set to PROG PRT 

Interface The interface parameter for port 1 can only be RS-232; port 2 of the 192K 
and 640K modules may have an interface value of either RS-232* or 
RS-485. The interface parameter is not used or displayed for the 160K 

Data Rate 
module. 

1 Data rate (bits per second or bps) for the port. Choices are 300, --I 600, 
1200, 2400, i000, 9600, oi 19200*.- 

Flow Control Type of flow control to be used on the port. Choices are 
SOFTWARE, or NONE. 

Parity Type of parity to be used on the port. Choices are NONE*, EVEN, or ODD. 

Stop Bits Number of stop bits for the port. Choices are I* or 2. 
Bits per Character Number of bits per character for data transfer on the port. Choices are 7 

or 8*. 
+ Default selection. 
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CCM ONLY Mode 

When CCM ONLY mode is selected, the following PCM detail screen is displayed. 

> 
SERIES 90-30 NODULE IN RACK 1 SLOT H 

SOFTWARE CONFlGURATlON 
SLOT Catalog t: IC693PCN300 PROGRAfMFlBLE COPROCESSOR 16OK 

5 
HELP (ALT-H) for Serial Port Restrictions 

PCN300 
Config node: m ------ port 1 ------ ------ port 2 ------ 

PCN Battery Req: YES CCN Enable : YES CCN Enable : YES 
CCN Node : SLfXJE CCN Bode : SLAUE 
Data Rate : 19200 Data Rate : 19200 
Flow Contrl: NONE Flow Contrl: NONE 
Parity : ODD Parity : ODD 
Retry Count: NORNFIL Retry Count: NORML 
Timeout : LONG Timeout : LUNG 
TurnA Delay: NONE TurnA Delay: NONE 
CPU ID 1 CPU ID 1 

Parameter Description 

Configuration Mode The configuration mode is set to CCM ONLY. 

Battery Required Specify whether a battery is required. Choices are YES* or NO. 

CCM Enable Specify whether the port is to be configured for use as a CCM port. 
Choices are YES* or NO. 

CCM Mode This parameter displays the availability of ports for CCM access. 
Choicesare SLAVE*, PEER, or MASTER. 

Interface The interface parameter for port 1 can only be RS-232; port 2 of the 192K 
and 640K modules may have an interface value of either RS-232* or 
RS-485. The interface parameter is not used or displayed for the 160K 
module. 

Data Rate Data rate (bits per second or bps) for the port. Choices are 3 o 0, 6 0 0, 
1200, 2400, 4000, 9600, or 19200*. 

Flow Control Type of flow control to be used on the port. Choices are HARDWARE or 
I NONE*. 

Parity Type of parity to be used on the port. Choices are NONE, EVEN, or ODD*. 

Retry Count Retry counts for CCM mode. Choices are NORMAL* or SHORT 

Timeout Iength of timeouts used for CCM on the port. Choices are LONG*, 
b53DIUM, SHORT or NONE. 

Turnaround Delay Turnaround delay time to be used for CCM on the port. Choices are 
NONE*, 10 ms, 100 ms, or 500 ms. 

CPU ID Address of the port on a multi-drop network. This value is used to -. 
calculate the backoff delay upon an inquiry collision in PEER mode. 
The range of values allowed in this field is l* to 254. 

* Default selection. 
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PROG/CCM Mode 
PROGICCM mode selects port 1 as the programmer port and port 2 for CCM. The 
parameters for port 1 are the same as for PROG PRT mode; and for port 2, the 
parameters are the same as for CCM ONLY mode. 

CCM/PROG Mode 
CCM/PROG mode selects port 1 for CCM and port 2 as the programmer port. Th.e 
parameters for port 1 are the same as for CCM ONLY mode; and for port 2, the 
parameters are the same as for PROG PRT mode. 

BASIC Mode 
BASIC mode selects BASIC configuration for both ports 1 and 2. The parameters,for 
ports 1 and 2 are the same as for PROG PRT mode. 

BAS/CCM Mode 

<-. 

BAS/CCM mode selects BASIC configuration for port 1 and CCM for port 2. The 
parameters for port 1 are the same as for PROG PRT mode; and for port 2, the 
parameters are the same as for CCM ONLY mode. 
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Section 10: Configuring a TCP/IP Ethernet Module 

Logicmaster 90-30/20/Micra programming software provides configuration support of 
the TCP/IP Ethernet Module. For details about the TCVIP Ethernet Module, refer to the 
TCPIIP Ethernet Communications for fhe Series 90 W -30 PLC manual (GFK-1084). 

Use the information in this section in conjunction with the “Procedure 2: Configuring 
the Ethernet Interface with Logicmaster 90-30 Configuration Software” section of 
chapter 2 of the TCP/lP Ethernet Communicafions for the Series 90 iM -30 PLC manual 
(GFK-1084). 

Configuring a TCP/IP Ethernet Module 
To configure a TCP/‘IP Ethernet Module on the z/O Configuration rack screen, do the 
following: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

> 

I I 
I I RACK a 7 

Ips 2 I 3 I 4 I -5 I, 7 I 0 I I 9 10 
R (, I 1 0 N =:====r======== 1======;===== i R 0 G’R fi N h E D ‘C 0 N f 

I I I I I I I PWR321 CPU331 tlDLZ40 q1 32 hPU300 PCH300 

x10001 qmo17 q10049 
F\IOOOl 

2. Press the Communications softkey, i.e., Comm (F6). Your screen display will change 
to the one shown on the following page. 
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> 
SERIES 90-30 NODULE IN RACK a SLOT 1;3 

SOFTWARE CONFIGURAIION - 

SLOT 
6 

Catalog 1: m 

- 

3. Press ethnet (F2). Your screen display will change to the one shown below. 

> 
SERIES 90-30 IlODULE IN RFICX 8 SLOI q 

SLOT I 
SOFIWARE CONFIGURATION - 

Catalog 8: 
6 

~ 

CCIIALOG # DESCRIPTION 

<< PRESS PGDN KEY FOR NEXT PhGE, PGUP KEY FOR PREUIOUS PAGE 

4. Press Enter to select the Ethernet Controller. You will then see the screen shlown on 
the following page. 
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'm 
I’ * 

. 
1 &g&~!~!~!~!~Q~~~l~~ 

> 
SERIES 90-30 NODULE IN RflCX p SLOT Ip 

SOFTWARE CONFIGURATION 
SLOI EIHERNET CONTROLLER 

6 
Catalog lt: m 

CNN321 
Conf ig Node : ICP/IP 

ETHNET Status dddress % 10001 
Status Length : 80 

iP Address : 0.0.0.0 
Subnet Nask : 0.0.0.0 
Gateway IP CIddress : 0.0.0.0 
Name Server IP Address : 0.0.0.0 

Caution: Default IP Address (0.0.0.0) needs remote network config 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Preuious Page >> 

ya 0 I 
,I * . 
c / 

For detailed information about this screen, refer to the first two pages of the “Procedure 2: 
Configuring the Ethernet Interface with Logicmaster 90-30 Configuration Software” 
section of chapter 2 of the TCP/lP Efhernef Communicafionsfor the Series 90 i” -30 PLC 
manual (GFK-1084). 

_-. 

IO-62 Logicmaster 90-30/2O/Micro Programming Software User’s Manual -March 1995 GFK-0466G 



0 10 

GFK-0466G Chapter 20 l/O Configuration 

5. After you have assigned the II’ address, etc., press Page Down to display the 
following screen. 

v . 
I’ * 
1 m 1m Am !,- km b- ?- d- 4-l!- 

> 
SERIES 90-30 IlODULE IN RF1CK a SLOI q 

SOFTWARE CONFIGURfiTION - 
SLOT Catalog 8: m ETHERNET CONTROLLER 

6 

cnn3.21, - 
---------_-__- PORT CO,,FIGURfj~I,,,, ---------------- 

EMNEI -- Station Hgr Port -- -- S/W Load Port -- 
Data Rate : 19200 Data Bate : 19200 
Parity : ODD Parity : ODD 
Stop Bits : 1 Stop Bits 
Flow Contrl: NONE Flow Co& :OP4E 
TurnA Delay: NONE Iurnfi Delay: NONE 
1 imeout : LONG Timeout : LONG 

<< tlore Config Data Exists: PgDn for Next Page, PgUp for Preuious Page: >: 

Parameter 

Data Rate 

Parity 
Stop Bits 

Flow Control 

Description 

Data rate (bits per second or bps) for the port. Choices are 300, 600, 
1200, 2400, 4800, 9600, or 19200*. 

Type of parity to be used on the port. Choices are NONE, EVEN, or ODD*. 

Enter the number of stop bits. Choices are l* or 2. 

Type of flow control to be used on the port. Choices are HARDWARE or 
NONE*. 

Turnaround Delay Turnaround delay time to be used for CCM on the port. 
NONE*, 10 ms, 100 ms, or 500 ms. 

Timeout Length of timeouts used for CCM on the port. Choices are LONG*, 
MEDIUM, SHORg or NONE. 

l Default selection. 

6. Press the Escape key to return to the rack display. Press Escape again to save the 
configuration. 
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Section 11: Configuring a CMM Module 

Logicmaster 90-30/20/Micra programming software provides configuration support of 
the CMM Communications Module (multiple mode) with 32 KB. The following modes 
of configuration are available: 

For more information on the CMM, refer to the Series 90 Programmable Coprocessor 
Module and Support Software User’s Manual (GFK-0255) and the Series 90 PLC Serial 
Communications User’s Manual (GFK-0582). 

Configuring a CMM 
To configure a CMM on the J/O Configuration Rack screen: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

IPSI II ZI 31 4 I-!i 1 
F R 

PWR321 CPU331 tlDL240 QI 32 APlJ300 PCll300 

I 1X16 HSC PCII 

RefFidr RefAdr RefAdr 
x10001 q10017 qm49 

fIIOOO1 
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2. Press Communications (~6 ) and then Serial (F3 1 from the I/O Configuration Rack 

screen to display the catalog number of the CCM,RTU module. 

> 
SERIES 90-30 NODULE IN RACK 0 SLOT q 

SOFTWARE CONFIGURCITION 
SLOT Catalog #: 

b I I 
I CL--e 

Cf3TALOG tl DESCRIPTION TYPE 

I CURSOR TO THE DESIRED CFlTALOG NUNBER FlND PRESS THE ENTER KEY >> 
PRESS PGDN KEY FOR NEXT PAGE PGUP KEY FOR PREVIOUS PFIGE >> 

II 

3. Position the cursor on the catalog number for the module you wish to select,, and 
press the Enter key. The module detail screen for the module you selected will be 
displayed. 

Selecting the Configuration Mode 
The configuration mode is selected in the Configuration Mode field on the module 
detail screen, (The module detail screen is displayed by positioning the cursor on the 
catalog number for the module you wish to select and pressing the Enter key.) 

1. To select a different configuration mode, move the cursor to the Configuration Mode 
field and repeatedly press the Tab key until the desired mode is displayed on the 
screen. Then, press the Enter key. 

2. Complete the detail screen for the desired configuration mode, and press the Enter 
key. For help selecting parameters, press ALT-H. 
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CCM ONLY Mode 
When CCM ONLY mode is selected, the following detail screen is displayed. 

> 
SERIES 90-30 NODULE IN RFlCK a SLOT 1(3 

SOFTWARE CONFIGURCIIION 
SLOT Catalog #: IC693CHN311 CONNUNICFITIONS COPROCESSOR 

6 
HELP (ALI-H) for Serial Port Restrictions 

cnn311 
Config Node: M ------ port 1 ______ ------ port 2 ------ 

CNH CCN Enable : YES CCH Enable : YES 
CCN Node : SLAVE CCH Mode : SMUE 
Data Rate : 19200 Interface : RSZ32 
Flow Contrl: NONE Data Rate : 19200 
Parity : ODD Flow Contrl: NONE 
Retry Count: NORNAL Parity : ODD 
Timeout : LONG Retry Count: NORNhL 
TurnA Delay: NONE Timeout : LONG 
CPU ID 1 TurnA Delay: NONE 

CPU ID 1 

- 

Parameter Description 

/ Configuration Mode 1 The configuration mode is set to CCM ONLY. 

Battery Required 
CCM Enable 

Specify whether a battery is required. Choices are YES* or NO. 
Specify whether the port is to be configured for use as a CCM port. 
Choices are YES* or NO. 

I CCM Mode This parameter displays the availability of ports for CCM access. Choices 
are SLAVE*, PEER. or MASTER. 

Interface The interface parameter for port 1 can only be RS-232; port 2 of the 192K 
and 640K modules may have an interface value of either RS-232* or 
RS-485. The interface parameter is not used or displayed for the 160K 
module. 

Data Rate Data rate (bits per second or bps) for the port. Choices are 300, 600, 
1200, 2400, 4800, 9600, or 19200*. 

Flow Control 

Parity 
Retrv Count 

Type of flow control to be used on the port. Choices are HARDWARE or 
NONE*. 
Type of parity to be used on the port. Choices are NONE, EVEN, or ODD*. 

Retry counts for CCM mode. Choices are NORMAL* or SHORT 
I  I  

Timeout Length of timeouts used for CCM on the port. Choices are LONG*, 
1 MEDIUM, SHOR!l! or NONE. 

Turnaround Delay Turnaround delay time to be used for CCM on the port. Choices are 
NONE*, 10 ms, 100 ms, or 500 ms. 

CPU ID Address of the port on a multi-drop network. This value is used to 
calculate the backoff delay upon an inquiry collision in PEER mode. The 
range of values allowed in this field is 1* to 254. 

* Defauit selection. 
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RTU ONLY Mode 
When RTU ONLY mode is selected, the following detail screen is displayed. 

i;- - 
w 

1 iaim 1- 4m !- 1- A- I- A- 4-l!- 

> 
SERIES 90-30 RODULE IN RACX 111 SLOT q 

SOFTWfME CONFIGU~IION 
SLOT Catalog 1: IC693Cllll311 COfltILlUWICATIONS COPROCESSOR 

6 
HELP (ALI-H) for Serial Port Restrictions 

cnn31i 
Config node: m ------ port 1 ------ -_---- port 2 ---__- 

cnn RIU Enable : YES RIU Enable : YES 
Data Rate : IVZQQ Interface : RSZ32 
Flow Contrl: NONE Data Rate : 1920Q 
Parity : ODD Flow Contrl: NONE 
Station hdr: 1 Parity : ODD 

Station Adr: 1 

Parameter Description 

Confinuration Mode The conf-kuration mode is set to ccw ONLY. / 
RTU Enable 

Interface 

Specify whether the port is to be configured for use as an RTU port. 
Choices are YES* or NO. 

The interface parameter for port 1 can only be M-232; port 2 
and 640K modules may have an interface value of either RS-232* or 
RS-485. The interface parameter is not used or displayed for the 16OK 
module. 
Data rate (bits per second or bps) for the port. Choices are 3 0 O,, 60 0, 

) Fl~~:~~~ol 1 i;;z;;:;L:;;;, 9600, or 19200*. j 
ti be used on the port. Choices are HARDWARE or 

Parity 

Station Address 
Type of parity to be ~1 :i on the port. Choices are NONE, ODD*, or EVEN. -.~ . . ,” 
Enter a value from 1. * :..? 247. .- .‘~_ ,̂  .̂  

* Default selection. 

CCM/RTU Mode 
CCM/RTU mode selects port 1 for CCM and port for RTU. The parameters for port 1 are 
the same as for CCM ONLY mode; and for port 2, the parameters are the same as for 
RTU ONLY mode. 

RTU/CCM Mode 
RTU/CCM mode selects port 1 for RTU and port 2 for CCM. The parameters for port 1 
are the same as for RTU ONLY mode; and for port 2, the parameters are the same as for 
CCM ONLY mode. 
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SNP ONLY Mode 
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When SNP ONLY mode is selected, the following detail screen is displayed. 

P- 
I’ * 
1 iim 1~4~4-!-b-!-Q&-lQ- 

> 
SERIES 90-30 IIODULE IN R!XK 1 SLOT q 

SOFTWARE CONFIGUR~IIION 
SLOT Catalog #: IC693Cflfl311 CONflUNICfiTlONS COPROCESSOR 

6 
HELP (FILT-H) for Serial Port Restrictions 

CNt1311 
Config Ho&: m ------ port 1 ---__- -___-- port 2 ------ 

CtlH SNP Enable : YES SNP Enable : YES 
SNP node : SLFlUE SNP Node : SLhUE 
Data Kate : 19200 Interface : RS485 
Flow Contrl: NONE Data Bate : 19200 
Parity : ODD Flow Contrl: NONE 
Stop Bits : 1 Parity : ODD 
Timeout : LONG Stop Bits : 1 
Turd Delay: NONE Timeout : LONG 

TurnFI Delay: NONE 

Parameter Description 

Configuration Mode The configuration mode is set to SNP ONLY. 

SNP Enable Specify whether the port is to be configured for use as an SNP port. 
Choices are YES* or NO. 

SNP Mode This parameter displays the availability of ports for SNP access. 
Choices are SLAVE* or MASTER. 

Interface The interface parameter can be RS-232* or RS-485. 

I Data Rate Data rate (bits per second or bps) for the port. Choices are 300, 600, 
1200, 2400. 4000. 9600, or 19200*. I 

I Paritv 1 Tvue of uaritv to be used on the port. Choices are NONE, ODD*, or EVEN. 1 

I Stop Bits Most serial communication uses at least one stop bit. Slower devices use 
two ston bits. Choices are l* or 2. 

I  

Flow Control 1 Type of flow control to be used on the port. Choices are NONE* or 
I I HARDWARE. I 

Turnaround Delay Turnaround delay time to be used for CCM on the port. Choices are 
NONE*, 10 ms, 100 ms, or 500 me. 

Timeout Length of timeouts used for SNP on the port. Choices are LONG*, 
MEDIUM. SHOR?! or NONE. 

* Default selection. 



SNP/CCM Mode 
SNP/CCM mode selects port 1 for SNP and port 2 for CCM. The parameters for port 1 
are the same as for SNP ONLY mode; and for port 2, the parameters are the sa.me as for 
CCM ONLY mode. 

CCM/SNP Mode 

CCM/SNP mode selects port 1 for CCM and port 2 for SNE The parameters for port 1 are 
the same as for CCM ONLY mode; and for port 2, the parameters are the same <as for 
SNP ONLY mode. 

SNP/RTU Mode 
SNPIRTU mode selects port 1 for SNP and port 2 for RTU. The parameters for port 1 are 
the same as for SNP ONLY mode; and for port 2, the parameters are the same as for 
RTu ONLY mode. 

RTU/SNP Mode 
RTUISNP mode selects port 1 for RTU and port 2 for SNl? The parameters for port 1 
are the saine as for RTU ONLY mode; and for port 2, the parameters are the sa:me as for 
SNP ONLY mode. 
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Section 12: Configuring an APM 

The Axis Positioning Module (APM) is an intelligent, fully-programmable, one or 
two-axis positioning controller integrated into the Series 90-30 PLC system. You must 
have a Release 3 or later CPU module in order to configure a slot in the I/O rack for an 
APM. For more information on the APM, refer to the Series 90-30 Axis Posifioning Module 
Quick Reference and InsfalIafion Guide, GFK-0707, and the Series 90-30 Axis Positioning 
Module Programmer’s Manual, GFK-0664. 

To configure an Axis Positioning Module on the I/O Configuration Rack screen: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
configured or previously unconfigured. 

2. Press Other (~8 ) and then apm (F5 ) from the I/O Configuration Rack screen to 
display the catalog number of the APM. 

SERIES 90-30 HODULE IN RCICK a SLOT 8 
SOFTWARE CONFlGURAIION 

SLOT Catalog 11: 
7 

CATfJLOG #I DESCRIPTION TYPE 

2 IC693APU302 FIXIS POSITIONING HODULE 24x1s 

<< CURSOR TO IHE DESIRED CATALOG NUtlBER MD PRESS THE ENTER KEY >> 
<< PRESS PGDN KEY FOR NEXT PAGE. PGUP KEY FOR PREUIOUS PAGE >> 

Note 
The instructions on the following pages describe how to configure a slot 
in the I/O rack for a single axis APM. These instructions also apply to 
the two-axis APM as well. The only difference is in the catalog number 
you select (IC693APU302 for the two-axis APM instead of IC693APU301 
for the single axis APM). 
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Configuring a Single Axis APM 
To configure a single axis APM: 

1. Position the cursor on the catalog number for the single axis APM (IC693APU301), 
and press the Enter key. The following detail screen is displayed. 

GFK-0466G 

* 

SERIES 90-30 NODULE IN RftCK 1 SLOT q 
'y-------E CONFlGlJRAIION - 

AXIS POSITIONING NODULE 14x1s 

Ref Adr : ~10065 Baud Rate : 19200 
Ref hdr : ~130065 Parity : NONE 
Ref fidr : xf310016 Stop Bits : 1 
Ref Adr : zf+QOOl Data Bits : 8 
MI Pos Err: DISABLED Noden IT : 180 lA00 Second / Count 
Fdback Type: ENCODER Idle Time : 10 Seconds 
ct1 Loop : SMNDARD SNP ID : AOOOOl 

L I 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Preuious Page >> 

Parameter Description 

Reference The starting address for the %I user reference. Default= %I0001 or the next 
Address highest available address. For both the single axis APM and the two-axis APM, 

the reference length is fixed at 32 bits. 

Reference The starting address for the %Q user reference. Default= %QOOOl or the next 
Address highest available address. For both the single axis APM and the two-axis AF’M, 

the reference length is fixed at 32 bits. 
Reference The starting address for the %A1 user reference. Default = %A1001 or the 
Address next highest available address. For the single axis APM, the reference length is 

fixed at 15 words. For the two-axis ARM, the reference length is fixed at 28 
words. 

Reference The starting address for the % AQ user reference. Default = %AQO 0 1. or the 
Address next highest available address. For both the single axis APM, and the two-axis 

APM, the reference length is fixed at 6 words. 

% AI Position If DISABLED*, the command position is displayed in the %AI table. 
Error If ENABLED, the position error is displayed in the %AI table. 

Feedback Type ENCODER* selects A quad B (x4)-incremental encoder input mode. LINEAR 
selects Temposonics linear transducer (absolute feedback) input mode. 
RESOLVER selects single or multiple resolver (absolute feedback) input mode. 

CUSTOM1 and CUSTOM2 configure the APM inputs for special applications. 
Control Loop STANDARD* selects the normal APM motion control loop. The STANDARD 

loop provides a velocity command output proportional to position error, with 
optional velocity feed forward and integrator gain terms. CUSTOM loops are 
individually designed for special applications. For the two-axis NW, 
FOLLOWER selects a control loop which allows ratio tracking of a master input 
with zero following error. 

Default selection. 
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Parameter 

Baud Rate 

Parity 

Description 

Transmission rate (in bits per second or bps) of data through the SNP port. 
Choicesare 300, 600, 1200, 2400, 4000, 9600, or 19200*. 

Parity is indicated by an ODD* or EVEN number of bits, or whether no parity 
bit (NONE) is added to the word. 

Stop Bits 

Data Bits 

Modem 
Turnaround 

Time 

Number of stop bits. Most serial communications use one stop bit. Slower 
devices may use two stop bits. Choices are l* or 2. 
Number of data bits. Specify whether the CPU recognizes 7 or 8* bit words. 
The time required for the modem to start data transmission after receiving the 
transmit request. Values are 0 * to 2550,in multiples of 10 milliseconds. 

Idle Time 

SNP ID 

Maximum link idle time. The time the module should wait for the next 
message to be received from the communicating device before it believes that 
the program device has failed and proceeds to its base state. Values are 1 to 
60 seconds. (Default = 10 seconds) 
The identification number of the SNP port. Messages for the module are sent 

1 to this address. (Default = AOOOOl) 
* Default selection. 

2. Press the Page Down key to display the following detail screen: 

)I* - 
m 11 

> 
SERIES 90-30 NODULE IN RFlCK jj SLOT q 

SOFTWARE CONFIGURfiTlON 
SLOT Catalog 1: .' .' 0 6x1s POSITIONING RODULE l+XIS 

7 

fIPU301' 
-------------------------- fQo(s 1 1-1----1------------------- 

FlPN User Units : 1 UelFFz : 0 
Counts 1 
OT Limit Sui ENFIBLED 

Intgr TC ms: 0 
Intgr Node : OFF 

Pos EOT : +0008388607 Reu Conp : 0 
Neg EOT : -0008388608 DisDly (ms): 100 
Pos Err Lim: l 0000004096 
In Pos Zone: 10 

<< More Config Data Exists; PgDn for Next Page, PgUp for Preuious Page >> 

p-mg#& '8 1 
,I . . 

\ / 

Parameter Description 

User Units Scale factor which allows the APM to be programmed in units appropriate for 
the application. The ratio of user units to counts must be in the range 
32:l to 1:32. Valuesare 1* to +65,535. 

Counts Scale factor which allows the APM to be programmed in units appropriate for ,-.. 
the application. The ratio of user units to counts must be in the range 
32:l to 1:32. Valuesare 1* to +65,535. 

* Default selection. 
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Parameter Description 

Overtravel Specify whether the APM uses the hardware overtravel limit switch :inputs (CTLO5 
Limit Switch and CTL06 for axis 1; CTL07 and CTL08 for axis 2). If ENABLED, then 10 - 30 VDC 

must be applied to the inputs in order for the ARM to operate. Values are 
ENABLED* or DISABLED. 

Positive If the ARM is commanded to go to a position greater than the positive EOT, an 
Software End of error will result and the ARM will not allow axis motion. Values are ,-a, 388,608 

Travel Limit to +8,388,607+ userunits. 
Negative If the ARM is commanded to go to a position less than the negative EOT, 

Software End of an error will result and the APM will not allow axis motion. Values are 
Travel Limit 0 to -8,388,608* user units. 

Position Error The maximum position error (Commanded Position - Actual Position) allowed 
Limit when the APM is controlling a servo. This parameter should normally be set to a 

value 10 to 20 percent higher than the highest position error encountered under 
normal servo operations. Range = 2 5 6 * (user units / counts) c = POS ERR LIM 
C= 60,000* (userunits/counts). (Default = 4096) 

In Position Zone When the servo position error is within this value and no motion is commanded, 
the IN ZONE status bit is set. This parameter also determines the position error at 
which PMOVEs are considered to be complete. 
Range = 0 to 2000. (Default = 10) 

Position Loop The desired servo position loop time constant (in milliseconds). The lower the 
Time Constant value, the faster the system’s response. Values which are too low will cause 

system instability and oscillation. For accurate tracking of the commanded 
velocity profile, the position loop time constant should be l/4 to l/2 of the 
minimum system deceleration time. The time will not be accurate unless the 
velocity at 1OV value is set correctly. Values are 2 0 to +3 2,7 67 ms. 
(Default = 1000) 

Velocity at 1OV Actual servo velocity (in user units per second) for an ARM velocity command 
output of 1OV This value must be configured correctly in order for the position 
loop time constant and the velocity feedforward gain percent factor to be 
accurate. The ARMS FORCE D/A OUTPUT %AQ immediate command and the 
ACTUAL VELOCITY %A1 return data can be used to determine the proper 
configuration value. Values are 100 to +8,388,607. (Default = 4iOOO) 

Velocity The percentage of commanded velocity that is added to the APM velocity 
Feedforward command output. Increasing this parameter causes the servo to operate with faster 

Gain response and reduced position error. Values are O* to 100 percent; optimum 
values are 80 to 90 percent. The velocity at 1OV value must be set correctly for 
proper operation of the velocity feedforward gain factor. 

Integrator Time Values should be 5 to 10 times the position loop time constant setting. Servo 
Constant instability will result if the integrator time constant is set too low. When the 

[in milliseconds) integrator mode is set to CONTINUOUS, deceleration times must be 5 to 10 times 
longer than the integrator time constant setting or servo overshoot will occur. 
Setting the time constant to zero turns off the integrator. (Default = 0) 

[ntegratorMode Operating mode for the position error integrator. OFF* means that the 
integrator is not used. CONTINV means the integrator runs continuously, 
even during servo motion. IN ZONE means the integrator only runs when the 
servo is at rest. 

Reversal A compensation factor which allows the servo to reverse direction an.d still 
Compensation provide accurate positioning in systems containing backlash. Values are o * 

to +255. 

Servo Drive The time delay (in milliseconds) from zero velocity command to the drive enable 
Disable Delay output switching off. Disable delay is effective when the ENABLE DRIVE %I 

bit is turned off or certain error conditions occur. This time delay should be 
longer than the deceleration time of the servo from maximum speed. Values are 
0 to +32,767 ms. (Default = 100) 

Default selection 
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3. Press the Page Down key again to display this detail screen: 

* 

c . 
I’ * m II l- Am !m l- I,- ?- A- i-J- 
> 

SERIES 90-30 HODULE IN RACK g SLOT q 
p SOFTWARE COHFIGURFITION 

SMI Catalog t): 1-4 AXIS POSIIIONING NODULE I-AXIS 
7 

APLl301 
__________________________ f#IS 1 ______--_---_______________ 

hPH Jog We1 : l 0000001000 Hi Limit : 4008388607 
Jog fkc : +0000010000 Lo Limit : -0008388608 
Jog fkc Nod: LINEAR Home Positn: +0000000000 

Home Off set : 40000 
FnI Hm UeI : +0000000500 
Find Hm UeI: 4000002000 
Home Node : HONESW 

<< Nore Config Data Exists; PgDn for Next Page, PgUp for Previous Page >> 

Parameter Description 

Jog Velocity The velocity (in user units per second) at which the servo moves during a jog 
operation. Values are 0 to +8,388,607. (Default = 1000) 

Jog Acceleration The acceleration rate (in user units per second) used during jog, find home, 
Rate move at velocity, and abort operations. Values are 0 to +8,388,607. 

(Default = 10000) 

Jog Acceleration The acceleration mode for jog, find home, move at velocity, and abort 
Mode operations. LINEAR* causes commanded velocity to change linearly with 

time. SCVRVE causes commanded velocity to change more slowly than the 
linear mode at the beginning and end of acceleration intervals. 

High Count Limit When the axis is moving in the positive direction and this value is reached, 
actual position will roll over to the low count limit. 
(Default = 8,388,607) 

Low Count Limit When the axis is moving in the negative direction and this value is reached, 
actual position will roll over to the high count limit. 
(Default = -8,388,607) 

Home Position The value (in user units) assigned to actual position at the end of a find home 
cycle. Valuesare -8,388,608 to +8,388,607. (Default= 0) 

Home Position The offset (in user units) of the servo final stopping point at the completion 
Offset of a find home cycle. Home offset adjusts the final servo stopping point 

relative to the encoder marker. Values are -32,768 to +32,767. 
(Default = 0) 

Final Home The velocity (in user units per second) at which the servo seeks the final 
Velocity home switch transition and encoder marker pulse at the end of a find home 

cycle. Final home velocity must be slow enough to allow a 5 millisecond 
delay between the final home switch transition and the encoder marker 
pulse. Valuesare 0 to +8,388,607. (Default = 500) 

Find Home The velocity (in user units per second) at which the servo seeks the initial 
Velocity home switch transitions during the find home cycle. If desired, find home 

velocity can be set to a high value to allow the servo to quickly locate the 
home switch. Values are 0 to +8,388,607. (Default = 2000) 

Home Mode Select HO-SW if a home switch input is used as part of the find home 
cycle. Select MOVE+ or MOVE- for a unidirectional home cycle which does 
not use the home switch input. 

‘nALA..lL --1--c-- 
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4. If you press the Page Down key again, the following screen is displayed. 

F w 

ii’ *  

1 im a~J~l~4,,b~~~Q~J~l~~ 

> 
SERIES 90-30 IIODULE IN RACK ;11 SLOT 8 

SOFTWARE CONFIGURAIION 
SLOT Catalog It: m AXIS POSITIONING MODULE I-AXIS 

7 

APU301 - 
________--_______-_-_ pROG,#, Q PAGE 1 ___________________- 

APR Command Data 
(NULL) +QQQQQQQQQQ 
(NULL) +QQQQQOQQQQ 
(NULL) +QQQQQQQQQQ 
(NULL) l QQQQQ6)QQQQ 
(NULL) l QQQOQQcKJQO 
(NULL) +QQQQQQQQQQ 
(NULL) +QQQQQQQQQQ 

<< Nore Config Data Exists: PgDn for Next Page, PgUp for Prtuious Page >> 

GFK0466G 

This screen, and subsequent screens like this, enable you to specify a small set of 
instructions to be downloaded to the APM upon initialization. (Note the change of 
function softkey assignments on these screens.) The following table defines these 
instructions; subsequent tables provide more detailed information about each 
instruction. 

1 ACCEL 

I WAIT 

I LOAD-P 

1 DWELL 

BLOCK 

Description 

The Null command causes no action. 
The Continuous Move (data = user units) command causes servo motion 
without requiring the servo to stop in order for the next command to execute. 
The Positioning Move (data = user units) command causes the servo t 
come to rest and be in zone before executing the next command. 
The velocity (in user units per second) for subsequent CMOVE and PMOVE 
commands. 
The acceleration rate (in user units per second) for subsequent CMOVE and 
PMOVE commands. 
The Wait for Discrete Input command causes the APM to wait for a bit 
number (1 - 12) to be set before executing the next command. 
The Load Parameter command loads the specified parameter data into one of 
the 20 parameter registers. 
The Dwell command causes a delay equal to the dwell time (in milliseconds) 
before execution of the next command. 
The Block Number command assigns the specified block number to 
subsequent commands. The block number is reported in the ABM %A1 
input data. 

The Jump command causes program execution to transfer to the specified 
block number. The Jump can be unconditional (always occurs) or conditional 
(occurs when the specified CTL bit is set). For a conditional Jump, the CTL bit 
is tested when the Jump command is first encountered. If the CTL bit is not 
set, testing of the bit will occur every 2 milliseconds during subsequent 
PMOVE, CMOVE, or Dwell commands. Testing continues until the CTL bit is 
set or a subsequent Block number command is encountered in the motion 
program. 
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Field Description 

Data This field contains either a 24-bit signed integer or the number of an APM register 
if the command has a -P extensio;. - 
A legal APM command. For configuration, the legal commands are listed below. 

y& Do nothing. 
Define block number. Values are 1 to +65,635. (Default = 1) 

Command 

Axis 
Number 

The following commands have a value range from -8,388,608 to +8,388,607. 
When the -P suffix is used on the command, however, the maximum data value 
is 255. (Default = 1) (A -1 placed at the end of the command indicates that the 
command is for axis 1; a -2 indicates axis 2.) 

CMOVE-AL: Regular move, absolute, linear. 
CMOVE-AS: Regular move, absolute, s-curve. 
~~Z~~-~LS-P: Regular move, absolute, s-curve, use data in APM register. 

- : 
S~Z~~-tL$‘: 

Regular move, mcremental, linear. 
Regular move, incremental, linear, use data in APM register. 

- : 
CMOVE-IS-P: 

Regular move, incremental, s-curve. 

PMOVE-AL: 
Regular move, incremental, s-curve, use data in APM register. 
Positioning move, absolute, linear. 

PMOVE-AL-P: Positioning move, absolute, linear, use data in APM register. 
PMOVE-AS: Positioning move, absolute, s-curve. 
~+$$YLS-P: Positioning move, absolute, s-curve, use data in APM register. 

- : Positioning move, incremental, linear. 
PMOVE-IL-P: Positioning move, incremental, linear, use data in APM register. 
PMOVE-IS: Positioning move, incremental, s-curve 
PMOVE-IS-P: Positioning move, incremental s-curve, use data in APM register. 

The following commands have a value range of 1 to 9 8,3 8 8,607. When the 
-P suffix is used on the command, however, the maximum data value is 255. 
(Axis 1 = -1; Axis2 = -2) 

VELOC: 
VELOC-P: 

Set velocity. (Default = 2 0 0 0) 
Set velocity to data in APM register. (Default = 1) 

The following commands have a value range of 1 to 134,217,727. When the 
-P suffix is used on the command, however, the maximum data value is 255. 
(Axis 1 = -1; Axis2 = -2) 

ACCEL: 
ACCEL-P: 

WAIT: 

Set acceleration. (Default = 5000) 
Set acceleration to data in APM register. (Default = 1) 

Wait for some bit to go high before moving. Values are 1, 2, 
4, 16, etc. (Default = 1) 

The following commands have a value range from - 8,3 8 8,6 08 to 
+8,388, 607. (Default = 0) 

LOAD-POl: Load APM parameter register number 1. 
LOAD-PO2 Load APM parameter register number 2. 
. 
. 

LOAD-PLO: Load APM parameter register number 20, 

The following commands have a value range from 0 to +65,535. When the 
-P suffix is used on the command, however, the maximum data value is 255. 
(Axis 1 = -1; Axis 2 = -2) 

DWELL: 
DWELL-P: 

Wait X milliseconds. Default = 0) 
Wait X milliseconds, where X is the value of the APM register. 
(Default = 1) 

If an entr 
90-30/90- J 

other than one of the legal commands listed above is made, Logicmaster 
0 software will display the error message, “Incorrect data entry. 

The axis number may be 1, 2, or N/A (Not Applicable). 
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5. Using the list of commands above, enter the command in the Command field, or 
use the function softkeys to select a command. To use the softkeys, move the cursor 
to the appropriate command field and press the softkey for the desired command. 
In the following example, CMOVE (F2 ) was pressed. 

GFK0466G 

r SERIES 90-30 tlODULE IN RACK 4 SLOT q 
FlXIS POSITIONING flODULE I-AXIS 

FIPH 

-_________---____--__ PROG’jfi” Q PAGE 1 -_______---_-_-_---- 

Command Data 

FEP 
+QQQQQQQQQQ 
+QQQQQQQQQQ 

(NULL 1 +QQQQQQQQQQ 
(NULL 1 l QQQQQQQQQQ 
(NULL ) +QQQQQQQQQQ 
(NULL) +QQQQQQQQQQ 
(NULL) +QQQQQQQQQQ 

I  I  

<< tlore Config Data Exists: PgDn for Next Page, PgUp for Previous Page >> 

6. If there is more than one type of command for a particular command (e.g., CMOVE), 
use the Tab key to move through the various selections. In the example, 
CMOVE-AL is the default for the CMOVE (F2 ) softkey. When F2 is initially 
pressed, CMOVE-AL is displayed. To select another CMOVE command in this field, 
press the Tab key to display CMOVE-AL-E CMOVE-AS, CMOVE-AS-T: CMOVE-IL, 
CMOVE-IL-T: CMOVE-IS, and CMOVE-IS-I: in order. 

7. When you press Load (F7 ) for the LOAD command, LOAD-PO1 is initially 
displayed. To change the APM register number, press the Tab key. The display will 
change from LOAD-PO1 to LOAD-PO2 . . . . . LOAD-I% (where n is the parameter 
register number). This eliminates having to make an entry in the Data field for the 
LOAD command. If a value is entered into the data register for the LOAD 
command, it is simply ignored. 

8. The other commands do not support the Tab key. If the Tab key is pressed, an 
“Inactive Key” error message is displayed and the key is ignored. In addition, the 
Tab key will also generate an “Inactive Key” error message if it is pressed in the 
Data field. 
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Section 13: Configuring an ADC Module 

The Alphanumeric Display Coprocessor (ADC) Module is used with the CIMPLICITY 
90-ADS software for developing user screens and graphic displays. The CIMPLICITY 
90-ADS system is a character-based operator interface generator system for use with the 
Series 90-30 PLC. For more information on this module, refer to the ClMPLlClTY 
90-ADS User’s Manual, GFK-0499. 

To configure this module on the I/O Configuration Rack screen: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

2. Press Other (~8) and then Operator Interface (~4) from the I/O Configuration 
Rack screen to display the catalog number for the module. 

SERIES 90-30 IIODULE IN RF1CK a SLOT q 
SOFTWARE CONFIGURATION 

SLOT Catalog #: 
9 

CHTALOG t DESCRIPTION IYPE 

<< CURSOR TO THE DESIRED CATALOG NLMBER FIND PRESS THE ENTER KEY >> 
PRESS PGDN KEY FOR NEXT PhGE. PGUP KEY FOR PREUIOUS PAGE >> II 

3. With the cursor positioned on IC693ADC311, press the Enter key. 
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Section 14: Configuring a GCM or Enhanced GCM 

The Genius Communications Module provides the means for configuring global data to 
and from the Series 90-30 programmable controller. To configure the Genius 
Communications Module: 

1. Move the cursor to the correct slot. 

2. Press Genius (F2 ) and then GCM (F2 ) from the YO Configuration Rack screen to 
display a list of catalog numbers and modules. 

SERIES 90-30 HODULE IN RACK D SLOT m 
‘7 SOFTWWARE CONFIGURATION - 

L-l << CURSOR IO THE DESIRED CMALOG NLIHBER b 

ariamE 

c 

3. Then press F2 (genius). The following screen will appear. 

2:: #iiN 
> 

SERIES 90-30 IlODULE IN RACK a SMI q 
SOFTWIRE CONFKURflTION 

SLOT Catalog x: - 
3 

4. Press F2 (gem) and then press the Enter key to select it. The following screen will 
appear. 
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5. With the cursor positioned on IC693CMM301, press the Enter key to display the 
detail screen for the Genius Communications Module. 

> 
SERIES 90-30 NODULE IN MCI( 0 SLOT •j 

SOFTWARE CONFIGURATION 
SLOT Catalog It: m I GENIUS COtltlUNICfiTIONS HODULE 

3 

CPlN301 _ 
From Addr : 16 Baud Rate : 153K STD 

GENCOH 
Bus Addr 16: xG001 Length 32 
Bus bddr 17: x6033 Length 32 
Bus Addr 18: 26065 Length : 32 
Bus Flddr 19: xG097 Length . 32 
Bus bddr 20: ~6129 Length 32 
Bus Addr 2.1: 26161 Length 32 
Bus fiddr 22: 26193 Length : 32 
Bus Flddr 23: xGZZ Length 32 

6. Complete the detail screen, using the definitions provided in the following table, 
and press the Enter key again. 

Field Description 

From Address Specifies the serial bus address from where the outgoing global data is sent. 
The valid range for this field is 16 to 23, inclusive. By specifying one bus 
address as output, the other seven serial bus addresses, by default, receive 
incoming global data. 

Baud Rate Selections for the baud rate include 153K STD, 76.8K, 38.&C, and 153K 

EXT 

Length The global references are fixed fields, referring to the address associated with 
each of the eight serial bus addresses 16 through 23. 

Each Length field represents the amount of data transferred to or from the 
corresponding serial bus address, in units of bits. The length value, when added 
to the fixed starting address, must not exceed %G256, the maximum allowable 
global data reference. 

The table below states the allowable values for each length, validated at the time of 
entry. 

Bus Address 

16 
17 
18 
19 
20 
21 
22 
23 

Starting Address Valid Lengths 

%GOOl 0 - 256 
%G033 0 - 224 
%G065 0 - 192 
% GO97 0 - 160 
%G129 0 - 128 
%G161 0- 96 
%G193 0- 64 
%G225 0- 32 

! 
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PLC Communications- 
WSI Version with Non-Configurable Interrupt Request 

In this example, again the WSI version of software is installed, but a non-configurable 
WSIBl Board was used. The interrupt line IRQ3 is displayed in the “WSIB Interrupt 
Line” field and cannot be changed. Again, there are no options to select; the screen is 
presented only to provide information. 

r 

PLC Communications Options 

Series 90 PLC type: 90-30 

Comnunication Device: M 
WSIB Interrupt Line: IRQ3 

(US1 card.Scrial COB port) 

<< Use lab/Shift-Tab keys to adjust field contents.>> 

Saving the Programmer Environment Setup 
To save the setup information in a file for future use, first press Esc (the Escape key) to 
return to the “LOGICMASTER 90 Setup File Editor” screen. Then press Save (F:LO) from 
the Setup File Editor menu. After the file is saved, the software displays the message: 

Setup File saved successfully as c:\lm90\lm90.prd. 

Press any key to return to the Setup File Editor menu. Then, press the Escape key to 
return to the menu of Series 90 PLCs and functions. 
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Appendix 

D 

Instruction Mnemonics 

Function 
Group 

COntaCtS 

Coils 

Link3 

Timers 

Math 

Relational 

In program display/edit mode, you can quickly enter or search for a programming 
instruction by typing the ampersand (&) character followed by the instruction’s 
mnemonic. For some instructions, you can also specify a reference address or nickname, 
a label, or a location reference address. 

This appendix lists the mnemonics of the programming instructions for Logicmaster 
90-30/20/‘Micro programming software. At any time during programming, you can 
display a help screen with these mnemonics by pressing the ALT and I keys (i.e., hold 
down the ALT key and then tap the I key). 

Instruction 

.Any contact 
Sormally Open Contact 
Sormallv Closed Contact 
Continuetmn Contact 

Any Coil 
.Yormaliy Open Coil 
Negated Coil 
Positlye Transition Coil 
Negative TransitIon Coil 
SET Coil 
RESET Coil 
Retentive SET Coil 
Retentive RESET Coil 
Retentive Coil 
Negated Retentive Coil 
Continuation Coil 

Horizontal Link 
Vertical Link 

On Delay Timer 
Elapsed Timer 
Off Delay Timer 

Cp Counter 
Down Counter 

Addition 
Subtraction 
Multiplication 
Dtvision 
Module 
Square Root 

Equal 
Kot Equal 
Greater Than 
Greater or Equal 
Less Than 
Less Than or Equal 

T 
All 

&COI\’ 
&NOCON 
&NCCON 
&COh’C 

&CO1 
&NOCOl 
&NCCOI 
&PC01 
&NC01 
&SL 
&RL 
&SM 
&RM 
&NOM 
&h’CM 
&COILC 

&HO 
&VE 

&ON 
&TM 
&OF 

&UP 
&DN 

&AD 
&SUB 
&MUL 
&DIV 
&MOD 
&sQ 

&EQ 
8&E 
&GT 
&GE 
&LT 
&LE 

Mnemonic 

&CO1 
&NOCOI 
&NCCOI 
&PC01 
&NC01 
&SL 
&RL 
&SM 
&RM 
&NOM 
&NCM 
&COILC 

g--j- 

&AD I &AD DI 
&SUiY I &SL’B DI 
&MUL I &Ml.% DI 
&DIV i &DIV i% 
&M06-I &MOD-DI 
&SQ-1 %SQ-DI 

&EQ-1 %EQ-DI 
&NE-I &NE-D1 
&GT I 
&GE-I 

&GT-DI 

&LTr 
&GE-D1 
&LT-DI 

&LEVI &LE-DI 
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T Function 
Group 

Mnemonic 

INT DINT BY-l-E WORD All 

&AN 
&OR 
&X0 
&NOT 
&SHL 
&SHR 
&ROL 
&ROR 
&BT 
&BS 
&BCL 
&BP 
&MCM 

&MOV 
&BLKM 
&BLKC 
&SHF 
%BI 
BrCOMMR 

&AR 
&SRCHE 
&SRCHN 
&SRCHGT 
&SRCHGE 
&SRCHLT 
&SRCHLE 

%I 
&I_BCD4 
&TO-INT 
&BCD4 
&TO_BCD4 

&CA 
&DO 
&PIDIS 
&PIDIN 
&END 
&COMME 
&SV 
&MCR 
&ENDMCR 
&MCRh’ 
&ESDMCRN 
&JL%lP 
&JL34PN 
&LABEL 
&LABELN 

Bit @e&ion &ANW 
&OR-W 
&x0-w 
&NO? W 
&SHL -W 
&SHR-W 
&ROL-W 
&ROR:W 
&BT-W 
&BS-W 
&BCL-W 
&BP-W 
&MCM-W 

AND 
OR 
Exclusive OR 
NOT 
Bit Shift Left 
Bit Shift Right 
Bit Rotate Left 
Bit Rotate Right 
Bit Test 
Bit Set 
Bit Clear 
Bit PositIon 
Masked Compare 

Data Mo1.e Mnvc 
Block Move 
Block Clear 
Shift Register 
Bit Sequencer 
Communications Request 

&MOV-I 
&BLKM-I 

&MOV-BI 

&SHF-BI 

&MOV W 
&BLti-W 

&AR-W 

?abllZ Array Move 
Search Equal 
Search Kot Equal 
Search Greater Than 
Search Greater Than or Equal 
Search Less Than 
Search Less Than OT Equal 

&AR I 
&SRcHE I 
&SRCHh’I 
&SRCHGT I 
&SRCHGEII 
&SRCHLT-I 
&SRCHLE-I 

&AR DI 
&SReHE DI 
&SRCH< DI 
&SRCHGT DI 

&AR-B1 &AR-BY 
&SRCHE-BY 
&SRCHN BY 
&SRCHGT BY 
&SRCHGE-BY 
&SRCHLT i3Y 
&SRCHLE:BY 

&MOV-W 
&BLKM W 
&AR W&SRC 

I W&SRCHN 
&SRCHGE-DI 
&SRCHLT -DI 
&SRCHLE:DI 

W&SRCHGT 
-W&SRCHGE 
:W&SRCHLT- 

Convert to Signed Integer 
Convert BCD-4 to Signed Integer 

Convert to BCD-4 

Call a Subroutine 
Do PO 
PID - ISA Algorithm 
PID - IND Algorithm 
End 
Rung Explanation 
System Services Request _ 
Master Con!roi Relay 
End Master Control Relay 
Nested Master Control Relay 
Sested End Master Control Relay 
JuIl1p 
Nested JUmF 
Label 
Sested Label 

Cantml 

&JUMP 
%JUMPN 
&LABEL 
&LABELh’ 

D-2 Logicmaster 90-30/2O!Micro Programming Software User’s Manual - March 1995 GFK0466G 



Appendix r E 
Key Functions 

The following table lists the keyboard functions that are active in the Logicmaster 
90-30/20/Micra software environment. This information may also be displayed on the 
programmer screen by pressing ALT-K to access key help. 

Key 
Sequence Description 

Key 
Sequence Description 

ALT-A Abort. 
ALT-C Clear field. 
ALT-M Change programmer mode. 
ALT-R Change PLC RUN/STOP state. 
ALT-E Toggle status area. 
ALT-J Toggle the command line. 
ALT-L List directory files. 
ALT-I’ Print screen. 
ALT-H Help. 
ALT-K Key help. 
ALT-I Instruction mnemonic help. 
ALT-T Start TEACH mode. 
ALT-Q Stop TEACH mode. 

ALT-n Playback file n (n = 0 thru 9). 

Keys Available throughout the Software Package 

CTRL-Break 
Esc 
CTRL-Home 
CTRL-End 
CTRL-t 
CTRL--+ 
CTRL-D 
CTRL-U 
Tab 
Shift-Tab 
Enter 
CTRL-E 
F12 
(or Keypad -) 
Fll 
(or Keypad ‘) 

Exit package. 
Zoom out. 
Previous command line contents. 
Next command line contents. 
Cursor left within the field. 
Cursor right within the field. 
Decrement reference address. 
Increment reference address. 
Change/increment field contents. 
Change/decrement field contents. 
Accept field contents. 
Display last system error. 
Toggle discrete reference. 

Override discrete reference. 

ALT-B 
ALT-D 
ALT-S 
ALT-X 
ALT-N 
ALT-U 
ALT-V 

Keys Available in the Program Editor Only 

Toggle text editor bell. 
Delete rung element. 
Store block to PLC and disk. 
Display zoom level. 
Toggle nickname/reference address. 
Update disk. 
Variable table window. 

Keypad + 
Enter 
CTRL-PgUp 
CTRL-PgDn 

I- 
Tab 

Accept rung. 
Accept rung. 
Previous rung. 
Next rung. 
Horizontal shunt. 
Vertical shunt. 
Go to the next operand field. 

ALT-0 
Special Keys 

Password override. Available only on the Password screen in the configuration software. 
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The Help card on the next page contains a listing of the key help and also the instruction 
mnemonics help text for Logicmaster 90 software. This card is printed in triplicate and is 
perforated for easier removal from the manual. 

E-2 Logicmaster 90-30/20/Micra Programming Software User’s Manual - March 1995 GFK-0466G 



0 10 

If one field is increased beyond the default of 32 bits, the next field(s) must be decreased 
to avoid overlapping addresses. For example, if 64 bits is specified for serial bus address 
16, the data transmitted from this node maps to %GOOl to %G064. Therefore, a length 
of 0 must be assigned to serial bus address 17. The Length fields will be automatically 
adjusted so that overlapping %G addresses are not possible. 

Enhanced Genius Communications Module 

Note 

Beginning with Release 4.5, the I/O configuration is no longer limited to 
two Enhanced Genius Communications Modules. The number of 
Enhanced GCM modules that can be configured is now limited only by 
the following: 

l The presence of a Genius Communications Module. If a GCM module is 
already configured, an Enhanced GCM module cannot be configured. 

l The maximum confi uration size of the PLC. If the references assigned to 
the Enhanced GCM 81 odules causes the I/O configuration size to exceed the 
maximum allowed, then the configuration cannot be stored to the PLC. 

1. To configure an Enhanced Genius Communications Module, position the cursor on 
IC693CMM302 in the catalog list of modules, and press the Enter key. The 
following detail screen will be displayed. 

GFK0466G Chapter 10 II0 Configuration lo-81 

> 
SERIES 90-30 HODULE IN RFICK a SLOI m 

SOFTWARE CONFIGURFITION - 
SLOT Catalog it: m 0 ENHANCED GENIUS COHH NODULE 

? 
I - I xI,zQ,xG lengths are bits, zAI,x:hQ,xR are words 

I I SEA of This DROP ID : 33 
GENCOH nodule : 16 Baud Rate : 153K STD Data Defalt: OFF 

56 Ref : 0 Status : x10049 Report Fits: NO 

SEA Start Ref Reference Length Hsg Buffer Byte Offset 
24 260257 0 0 
25 260385 Q 0 
26 260513 0 0 
27 260641 0 cl 
28 268769 Q 0 

<< Hare Config Data Exists; PgDn for Next Page, PgUp for Previous Page >> 
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2. Complete the detail screen, using the definitions provided in the following table. 

Then, press the Enter key again. 

Parameter 

Serial Bus Address 
(SBA) 

of this Module 

Series Six Reference 

Status 

t---&z- 

f 

Drop ID 

Description Description 

Indicates the Serial Bus Address of this module. This is the address from Indicates the Serial Bus Address of this module. This is the address from 
which global data will be sent. Values are 0 to 31. (Default = 16) which global data will be sent. Values are 0 to 31. (Default = 16) 

Selections for the baud rate include 153K STD, 76.8K, 38.4K, and 
153K EXT (Default= 153K STD) 

If set to OFF, the Enhanced GCM module will either zero out data being 
supplied to the host PLC whenever the corresponding Genius device 
supplying the data ceases to communicate on the bus or zero out data 
being transmitted onto the bus when its host PLC ceases to scan its own 
I/O. If set to HOLD, the Enhanced GCM module will continue to pass on 
the last valid state sent to it in either of these situations. (Default = OFF) 

Specifies the register location in a Series Six or Series Five CPU that 
should be reserved for the global data that will be transmitted to it by 
the Enhanced GCM module. A value of zero indicates that no register 
location should be reserved. Values are 0 - 16,3 83, inclusive. 
(Default = 0) 
Specifies the location in PLC memory used to hold the status specified by 
the Enhanced GCM module. The memory type for this field is restricted 
to %I. (Default = the next highest available %I value) 
If set to YES, the Enhanced GCM module will accept fault mail from its 
host Series 90-30 PLC and transmit it onto the bus as a Genius datagram 
which can be interpreted by a Series 90-70 Genius Bus Controller. If NO 

is selected, the Enhanced GCM module will not pass on any fault 
information. (Default = NO) 

This parameter is used by a Series 90-70 PLC to identify the location of a 
fault that has been reported by a Series 90-30 PLC via an Enhanced GCM 
module. The Report Faults option of the Enhanced GCM module must 
also be enabled. When locating two Enhanced GCM modules in one 
Series 90-30 PLC, it is recommended that you assign a unique Drop ID 
to each module in order to avoid conflicting identification information if 
both modules are set up to report faults. Valid range is 16 through 254. 
(Default = 33) 
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The following parameters apply for each configurable Serial Bus Address (SBAs Cl 
through 3 1: 

GFK-0466G 

Message Buffer 
Byte Offset 

Description 

The starting reference address from or to which global data is being 
transferred. The reference type can be %G, %R, %AI, %AQ, %I, or %Q. 
The total length of the reference data, starting at the address specified by 
START REE Values are 0 to 128 bytes; however, the units for this field will 
be bits if the configured reference type is %I, %Q, or %G, and words if the 
confirmred reference tvne is %AI. %AQ, or %R. 
The offset, measured in bytes, from the start of an incoming message at 
which the Enhanced GCM module will start to extract data from the 
incoming message. The first byte extracted is placed in PLC memory at the 
start reference given in the configuration of the Serial Bus Address of the de- 
vice transmitting the message. A value of zero indicates that the first byte of 
the incoming message is placed at the starting references defined for each 
Serial Bus Address. 

The offset for the Serial Bus Address of the Enhanced GCM module itself is 
always zero; it cannot be changed. (Default = 0) 

For each Serial Bus Address, the sum of the reference length and the message 
buffer byte offset cannot exceed 128 bytes. 

Since the Serial Bus Address of this module is used to transmit global data, 
its reference address may overlap with other configured reference 
addresses. 

3. The Default (F9) can be used to set the reference addresses and reference lengths to 
a combined Scheme 1 and Scheme 2 Genius global data. Serial Bus Addresses 16 
through 23 may be configured to use Genius Scheme 1, and Serial Bus Addresses 24 
through 31 may be configured to use Genius Scheme 2. All other Serial Bus 
Addresses are set to their default value. In addition, all message buffer byte offsets 
are set to zero. 

For additional information on the configuration of devices and remote drops, see: 

Genius Discrete and Analog Blocks User’s Manual (GEK-90486-2) - includes instructions for 
configuring most I/O blocks. 

Genius I/O System User’s Manual (GEK-90486-1) - details the data that can be transferred 
using Read Configuration and Write Configuration COMREQs. 
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Section 15: Configuring a Genius Bus Controller 

The Genius Bus Controller (GBC) must be configured as part of the Series 90-30 PLC 
system using the Logicmaster 90-30/20/Micra software (release 5 or later) or a Hand-held 
Programmer (HHP). This includes configuring parameters for the GBC module itself, 
and parameters specific to the devices on the GBC’s bus. 

The LM90 configurator software program (release 5 or later) can be used to configure 
the module in the offline mode. Once the complete set of configuration data has been 
entered, it must then be downloaded to the PLC (in the online mode) to become 
effective in the Genius Bus Controller. 

1. The GBC is configured by completing setup screens in the Logicmaster 90-30 
configuration software. The setup screens that are used for this module are shown 
and described below. In the I/O configuration screen, place the cursor at the slot 
representation corresponding to the GBC’s installed location in the PLC rack. 

RACK a 
PS 1 2 

===TTIII=JI= "I p R 0 G II . 
415 "'I' 6 7 8 9 10 

ED C f, N F 1 G U R $, 1 I ,, ,, ========z====== 

PWR321 CPU331 

2. Then press F2 (genius). The following screen will appear. 

SERIES 90-30 NODULE IN RACK a SLOT q 
'~a CONFlGURCllION 
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3. Press Fl (gbc) and then press the Enter key to select the GBC. The following 
screen will appear. (Note that the “defalt” softkey, F9, is inactive.) 

GFK0466G Chapter 10 I/O Configuration 

I’ * 
1 m 

> 
SERIES 90-30 1X)DULE IN RfiCK 1 SLOT q 

SOFTMRE COflFlGUR~IlON 
Catalog u: 

CAWLOG II DE.kRlPTlON IYPE 

<< CURSOR TO THE DESIRED CATALOG NUNBER AND PRESS THE ENTER KEY > 
<< PRESS PGDN KEY FOR NEXT P~IGE, PGUP KEY FOR PREVIOUS PAGE > 

4. Press the Enter key to select the GBC. Complete the GBC configuration entries in 
the following screen: 

SERIES 90-30 NODULE IN RfiCK 1 SLOI q 
SOFTWflRE CONFIGURMION 

SLOT Catalog It: m 9030 GENIUS BUS CONTROLLER 
3 

BEt1331 
zl,zQ,xG lengths are bits; Ml,vAQ,xR are wards 

GBC 

---__-----_------- BUS C,,,,l,#-,LLER NODULE DfiTf, ______________-_____ 

Nodule SBA : 31 Baud Rate : 153K EXT Input Def : OFF 
Sb Rcf 0 Status : ~10001 Out at strt: ENABLED 

------------_--_-_------- DE”ICE DATA ________-__________________ 

Device SBA : 1 Input1 Ref : xl0033 Input1 Len : 0 
Dcuice Type: GENERIC Input2 Rcf : zftlOOO1 Input.2 Len : 0 

Output1 Ref: zCJOOO1 Output1 Len: 0 
output2 Ref : zAQOO1 Output.? Len: 0 

<< Nore Devices Exist: PgDn for Next Deuicc, PgUp for Previous Deuice >> 

y* -0 
;I * . 

Note that the configuration screen consists of two parts: module-specific data (BUS 
CONTROLLER MODULE DATA) and device-specific data (DEVICE DATA). 

The default entries can be used as is, or changed. Until a valid configuration is stored to the 
PLC CPU, the GBC will not operafe on the bus, and its Channel OK LED will not light. 

For additional information on the configuration of devices and remote drops, see: 
Genius Discrete and Analog Blocks User’s Manual (GEK-90486-2) - includes instructions for 
configuring most I/O blocks. 

Genius l/O System User’s Manual (GEK-90486-1) - details the data that can be transferred 
using Read Configuration and Write Configuration COMREQs. 

Series 90-30 Genius Bus Controller User’s Manual (GFK-1034) - includes configuration and 
additional details on relevant several topics including configuring for global data, as well 
as details on assigned configuration parameters. 
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Section 16: Configuring a High Density Analog Output Module 

To configure a High Density Analog Output module, follow these steps: 

1. Move the cursor to the desired rack and slot location, The slot may be either 
unconfigured or previously configured. 

2. Press the lm30 io key (Fl). You will then see a screen similar to the following: 

7 
. I’ * 1 iii!0 

> 
SERIES 90-30 MODULE IN WICK i SLOI q 

SOFTWARE CONFIGURATION 
SLOT Catalog x: - 

3 

3. Press the a out key (F5). Your screen will now look like the one displayed below: 

) 
SERIES 90-30 MODULE IN RftCK 1 SLOT q 

SLOT 

I 

Catalog I: 
3 

5 ALGOlJT4 GEflERIC OUTPUT ANALOG 4 CH 

<< CURSOR 10 THE DESIRED CAIALOG NUHBER FtND PRESS IHE ENTER KEY > 
<< PRESS PGDN KEY FOR NM1 PhGE, PGUP XEY FOR PREUIOUS PAGE > 

4. Move the cursor to the IC69ALG392 selection as shown above. Then press Enter. 
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The next screen that appears will look like the one displayed below: 

,,-. 

SERIES W-38 NODULE IN RFICR 1 SLOT q 

..---_- 
I I fictiue Chan: 1 zfiQ Ref fidr: zFlQOO1 ZI Ref ftdr : ZIOOOl 
QALG8 Stop Node : HOLD 21 Size : 8 

Channel 1 : O,+lQU 

5. Enter the remaining configuration parameters on th5 screen. You can move your 
cursor from field to field by pressing the Cursor &%‘nlsement (or Arrow) keys. 
When you are in the field you want to modify, you ;.:PI either type in your Choice or 
press the Tab key to scroll through the available selections (or Shift-Tab to 
reverse the direction of the scrolling). 

The default number of Active Channels (Active Chan:) is 1. You will not be able to 
configure additional channels until you change this field (by typing in the correct 
number (1 through 8) or by pressing the Tab key to increment the number). The 
screen displayed below shows the default selections after changing the Active 
Chan: field. 

I’ * 
1 m 

> 
SERIES W-30 ?%lDLlLE IN WCK $j SLOT q 

..““- SOI’?X&RE CONFIGURAIION ---.-.. 
SLOT Catalog a: BC693f1LG3Vz. OUTPUT IffihlDG 8PT 

3 

FILG3VZ 
f&t i ue Chan: .m %AQ Ref Adr: xf@Q03 x1 Ref bdr : %I@001 

QFILGS Stop Node : HOLD 21 Size : 8 

Channel 1 : O.*lOU 
Channel 2 : O.*lOU 
Channel 3 : O,+lOU 
Channel 4 : O.+lQU 
Channel 5 : O,+lOU 
Channel 6 : O,+lOU 
Channel 7 : O,+lOU 
Channel 8 : 8,+lOU 
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Note 

The entry in the Stog Mode field (HOLD or DEFLOW-which stands for 
default low) determines how the outputs will behave when the module 
is toggled from RUN to STOP mode. When this value is set to HOLD (the 
default), the outputs will retain their last state. When you change this 
value to DEFLOV the output will go to zero. 

Other Configuration Considerations 

Channels are scanned in sequential, contiguous order with channel 1 being the first to be 
scanned. 

The entry in %I Size will only accept 8 or 16. This field denotes the number of bits 
returned to the user. 

The only allowable entries for the o-&Q Ref Adr are %AQ addresses. The only allowable 
entries for the %I Ref Adr are %I addresses. 

The following tables show the configuration parameters applicable to this module. 

Parameter Parameter 
Description 

Parameter Values Parameter Defaults Parameter ~ 
Units ,‘- 

Stop Mode 

i ACTIVE Channels 
I 

Hold last state from 
RUN to STOP 

Number of channels 
converted 

HOLD or DEFLOW HOLD 

1 through 8 1 

N/A 

Channels 

%AQ Ref Adr Starting address for Standard range %AQOOOl, or next N/A 
the %AQ reference highest available 
type 

51 Ref .4dr Starting address for Standard range %IOOOl, or next high- N/A 
the %I reference type est available 

5 I Size Number of %I status 8or16 8 bits 
locations 

’ Range of channel out- Type of output range 0, +1ov; -10, +1ov; 0, +1ov 
put (not identified as 4,2OmA, 0,2OmA 

Volts (Volt) 

such on the screen) 
mA (Curr) 

Notes: 1. The %AQ Ref Adr field is the reference address for the %AQ data and points to the start of the 
locations in the %AQ memory where the output data to the module begins. Each channel 
provides 16 bits of analog output data as an integer value from 0 to 32,767 or -32,768 to 32,767. 
depending on the range type selected. For detailed information of the data format, see the “CPU 
Interface to Analog Modules” section in chapter 3 of the Series 90-30 Programmable Controller I/O 
Module Specifications (GFK-0898). 

2. The %I Ref Adr is the reference address for the %I data and points to the start of the locations 
in the %I memory (i.e., the Input Table) where status information from the module is reported. ‘-- 
The user can select the number of %I status locations reported to the PLC by editing the value in 
the %I Size field. Values allowable in the %I Size field are 8 or 16, which refer to the number 
of %I locations reported to the PLC. 
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The %I Ref Adr field will only accept %I for %I Size values 8 or greater; the data 
brought back is in the format that follows: 

The first eight %I locations (available for ‘%I SIZE values 8,16) 

%I Locations 

701 

701+1 

Description 

Module OK - ‘0’ indicates NOT OK, ‘1’ indicates module OK 

User Supply OK - Indicates when user supply is in specified Ilimits; 
reads a ‘0’ when User supply below specified limit, ‘1’ when User supply 
OK 

%1+2 - %I+7 Reserved for future modules. Not used in this module. 

Second eight locations - (available for %I SIZE values 16) 

%I Locations 

%I+8 

%1+9 

Description 

Channel #l BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

Channel #2 BROKEN WIRE - 0 = OK, 1 = Wire broken (I modes only) 

%I+10 Channel #3 BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

%I+11 Channel #4 BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

%1+12 Channel #5 BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

%I+13 Channel #6 BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

%I+14 Channel #7 BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

%I-i15 Channel #8 BROKEN WIRE - 0 = OK, 1 = Wire broken (I 

One of four output ranges can be selected. Two of which are voltage ranges. The default 
range is 0- 1OV where output voltage values ranging from 0 to 10 volts correspond to 0 
to 32000 integer values from the 90-30 CPU. The -10 to +lOV range, when selected, 
corresponds from - 32000 to 32000 from the CPU over an output voltage range of - 10 to 
+ 1OV. The two current ranges are 4 to 20 mA, and 0 to 20 mA. In each of the current 
ranges values between 0 and 32000 are sent to the module. Depending on which range 
is selected, will determine if the module is in Current or Voltage mode. 
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The following tables shows values sent from the CPU to the module: 

10-90 

Range Module Mode 

oto10v Voltage 

-10 to 10 v Voltage 

Sent values from 
*Allowed Values CPU 

0 to 32767 0 to 32767 

- 32768 to 32767 -32768 to 32767 

4 to 20 mA I Current 

0 to 20 mA I Current 

1 0 to 32000’ IO to 32767 I 
1 0 to 32767 IO to 32767 I 

*The phrase, Allowed I/alues, refers to the values that are valid. If you send a value > 
32000, the module will truncate that value to 32000 before sending it to the DAC. 

,- 
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Section 17: Configuring an Analog Combo Module 

To configure an Analog Combo module, follow these steps: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

2. Press the lrn30 io key (~1). Your screen will change to one similar to the one shown 
below. 

SERIES VG-3G NODULE IN RACK g SLOT m 
'y------- CONFIGURATION 

3. From this screen, press the a mix key (~6). Your screen will change to one similar to 
the one shown below. 

TT] SERIES 90-30 NODULE IN RACK 9 SLOT q 

4. Currently, there is only one selection. (If more than one selection appears, use your 
Cursor Movement (or *row) keys to move to Catalog # IC693ALG442.) Press 
Enter to accept this selection and to move to the screen shown on the top of the 
next page. 
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/ I” * 1 Bia > 
SERIES 90-38 NODULE IN RACK i SLOI q 

~ SOFTWARE CONFlGURAIION 
SLOT CataIog #I: m ANFILOG CURRENTAJOLIfiGE I/O 

3 

LG442 
zfl1 Ref Adr: ~~10001 Y&Q Ref Adr: v..QQQl zI Ref Adr : ~IQQQI 
Stop Ilode : HOLD 21 Size : 8 

- aJmJrs - 
Channel 1 : Q,+lQU 
Channel 2 : Q,*lQU 
- INPUTS - 
Channel 1 : Q,+lQU Alarm Lou : +QQQQQ Alarm High : +32QQQ 
Channel .? : Q.*lQU Alarm Law : l QQQQQ Alarm High : +3ZQQQ 
Channel 3 : Q,+lQU Alan Low : +QQQQQ Alarm High : +32QQQ 

- Channel 4 : Q,+lQU fllarm Lou : l QQQQQ Rlarm High : +32QQQ 

5. All the remaining configuration need to be done on this screen, You can move your 
cursor from field to field by pressing the Cursor Movement (or Arrow) keys. 
When you are in the field you want to modify, you can either type in your choice or 
press the Tab key to scroll through the available selections (or Shift -Tab to 
reverse the direction of the scrolling). 

Note 
The entry in the Stop Mode field (HOLD or DEFLOW) determines how 
the outputs will behave when the module is toggled from RUN to STOP 
mode. When this value is set to HOLD (the default), the outputs will 
retain their last state. When you change this value to DEFLOV the 
output will go to zero. 

Other Configuration Considerations 

The Alarm LOW limit for each channel must be less than its corresponding Alarm High 
limit. 

The entry in %I Size will only accept 8,16 and 24. This field denotes the number of bits 
returned to the user. 

The only allowable entries for the %AQ Ref Adr are %AQ addresses. The only allowable 
entries for the %I Ref Adr are %I addresses. 
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Analog Combo Configuration Parameters 

Parameter Parameter Description Parameter Values Parameter Defaults 

STOP Hold last state from RUN to HOLD or HOLD 
MODE STOP DEFLOW 

%A1 ADR Starting address for the %A1 standard range %AIOOOl, or next high- 
reference type est available 

%AQ ADR Starting address for the standard range %AQOOOl, or next N/A 
%AQ reference type. highest available 

%I ADR Starting address for the %I standard range %IOOOOl, or next N/A 
reference type highest available 

%I SIZE Number of %I status loca- 8,16,24 8 bits 
tions 

Type of input range and 
range 

0,+10 v, 0,+10 v 
-10,+10 v, 
4,20 mA, 0,20mA 

ALARM LO Low limit alarm value -32768 - 32752 0 User counts 

ALARM High limit alarm value -32760 - 32760 +32000 User counts 
HIGH 

h'otes: 1. The %AI Ref Adr field is the reference address for the %AQ data and points to the :start of the 
locations in the %A1 memory where the output data to the module begins. Each channel 
provides 16 bits of analog output data as an integer value from 0 to 32,767 or -32,761s to 32,767. 
depending on the range type selected. For detailed information of the data format, see the”CPU 
Interface to Analog Modules” section in chapter 3 of the Series 90-30 Programmable Controller I/O 

Module Specificafions (GFK-0898). 

2. The %AQ Ref Adr field is the reference address for the %AQ data and points to the !start of the 
locations in the %AQ memory where the output data to the module begins. Each channel 
provides 16 bits of analog output data as an integer value from 0 to 32,767 or -32,768 to 32,767. 
depending on the range type selected. For detailed information of the data format, see the “CPU 
Interface to Analog Modules” section in chapter 3 of the Series 90-30 Programmable Controller l/O 
Module Specificafions (GFK-0898). 

3. The %I Ref Adr is the reference address for the %I data and points to the start of the locations 
in the %I memory (i.e., the Input Table) where status information from the module is reported. 
You can select the number of %I status locations reported to the PLC by editing the value in the 
%I Size field. Values allowable in the %I Size field are 8 or 16, which refer to the number of %I 
locations reported to the PLC. For %I SIZE values 8 or greater, the data brought back is in the 
format described in the table on the next page. 
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First eight %I locations - (available for %I SIZE values 8,16,24) 

%I Locations 1 Description 

%I 

%I+1 

Module OK - ‘0’ indicates NOT OK, ‘1’ indicates module OK 

User Supply OK - Indicates when user supply is in specified limits; 
reads a ‘0’ when User supply below specified limit, ‘1’ when User supply 
OK 

%I+2 - %I+3 

y&1+4-%1+7 

Reserved for future modules. Not used in this module. 

E2 COMMREQ Status Bits 
%I + 4 = 0 OK, if 1 = Invalid channel requested 
%I = 5 = 0 OK, if 1 = Invalid alarm setting 

Low > High or 
Low or High < 0 in unipolar mode 

Second eight locations (available for %I SIZE values 16,24) 

%I Locations 

%I+8 

%I+9 

%1+10 

Description 

Input: Ch #l ALARM LO - ‘0’ indicates value above limit, ‘1’ below 

Input Ch #1 ALARM HI - ‘0’ indicates value below limit, ‘1’ above 

Input Ch #2 ALARM LO - ‘0’ indicates value above limit, ‘1’ below 

10-94 

1 %I+11 1 Input Ch #2 ALARM HI - ‘0’ indicates value below limit, ‘1’ above 

%I+12 

%I+13 

%I+14 

Input Ch #3 ALARM LO - ‘0’ indicates value above limit, ‘I’ below 

Input Ch #3 ALARM HI - ‘0’ indicates value below limit, ‘1’ above 

Input Ch #4 ALARM LO - ‘0’ indicates value above limit, ‘1’ below 

__. 

I%1+15 1 Input Ch #4 ALARM HI - ‘0’ indicates value below limit, ‘1’ above 

The third eight locations (available for %I SIZE values 24) 

%I Locations 

%I+16 

Description 

Output Ch #l BROKEN WIRE 0 = OK, 1 = Wire Broken 
(I modes only) 

%1+17 

%I+18 . %I+23 

Output Ch #2 BROKEN WIRE 0 = OK, 1 = Wire Broken 
(I modes only) 

Reserved for future modules. Not used in this module 

One of four input or output ranges can be selected. Two of which are voltage ranges. The 
default range is 0-lOV, where input or output voltage values range from 0 to 10 volts. In 
input mode they report 0 to 32000 integer values to the 90-30 CPU and in output mode 
values between 0 and 32000 are sent to the module. The -10 to +lOV range, values 
between -32000 to 32000 are sent or received from the CPU over an input voltage range 
of -10 to +lOV. The two current ranges are 4 to 20 mA, and 0 to 20 mA. In each of the 
current ranges, values between 0 and 32000 are reported back from the module to sent 
to the module for the entire range. 
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The following tables shows values sent from the CPU to the module for the Output 
channels: 

Range Module Mode 

oto1ov Voltage 

-1oto 10 v  Voltage 

4to2OmA Current 

Oto2OmA Current 

Sent values from 
*Allowed Values CPU 

0 to 32767 0 to 32767 

- 32768 to 32767 

0 to 32000” 0 to 32767 

0 to 32767 0 to 32767 
_ 

-32768 to 32767 

*The phrase, Allowed Values, refers to the values that are valid. If a user sends a value > 
32000, the module will truncate that value to 32000 before sending it to the DAC. 

The following table shows values sent from the Module back to the PLC for the l.nput 
channels 

Range Module Mode Sent values to CPU 

oto10v Voltage 0 - 32767 

-10 to 10 v  Voltage -32768 - 32767 

4 to 20 mA Current 0 - 32767 

0 to 20 mA Current 0 - 32767 

The ALARM LO and ALARM HI data fields allow the user to enter values that cause 
‘alarm’ indications to be passed to the PLC. Each channel has a low limit alarm value 
(ALARM LO) and a high limit alarm value (ALARM HI). These alarm values cause %I 
points to be set as indicated in the tables above. Values can be entered in all high and low 
limit fields, even though those channels may not be enabled. Values entered without a 
sign are assumed to be positive. Value checking should be done to determine if fhe 
ALARM LO and ALARM HI values are allowable for the appropriate RANGE. The 
allowable values are: 

RANGE 

4-20 mA 

O-20 mA 

o-1ov 

-10 - +1ov 

Possible limit values 

0..32760 

0..32760 

0..32760 

-32768..32760 
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Section 18: Configuring a Third-Party Module 

This section describes configuration of third-party modules. Reference addresses can be 
configured for %I, %Q, %AI, and %AQ, in addition to a module ID and 16 bytes of 
hexadecimal data. 

To configure a third-party module on the I/O Configuration Rack screen: 

1. Move the cursor to the desired rack and slot location. The slot may be either 
unconfigured or previously configured. 

2. Press Other (~8) and then Foreign (F3 ) from the I/O Configuration Rack screen to 
display the list of third-party modules. 

> 
SERIES 90-30 MODULE IN RACK n SLOT q 

SOFTWARE CONFIGURATION 
SLOT Catalog it: 

5 

<< CURSOR TO THE DESIRED CATALOG NUHBER AND PRESS THE ENTER KEY >> 
,_-. 
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3. Press the Enter key to display the detail screen. 

GFK0466G 

SERIES 90-30 HODULE IN RACK 1 SLOT q 
- 

FRGN 
nodule ID : 
x1 Ref Adr : 
x1 Size 
XQ Ref Adr : 
ZQ Size 
MI Ref Adr: 
XAI Size : 
xAQ Ref Fldr: 
xFlQ Size : 

Byte 1 
Byte Z 
Byte 3 
Byte 4 
Byte 5 
Byte 6 
Byte 7 
Byte 8 

Byte 9 
Byte IO 
Byte 11 
Byte 12 
Byte 13 
Byte 14 
Byte 15 
Byte 16 

Parameter Description 

Module ID A 1,2, or 3-digit signed integer value representing a vendor module 
designation. A range of valid vendor module IDS is used to allow validation, 

Reference Data Enter the starting address and length for each of the %I, %Q, %AI, and 
%AQ references. The reference address parameters default to the next 
highest reference address. The size parameters default to zero and are 
validated to be within the configuration memory limits and the configured 
CPU for the respective reference type. 

Soft Switch Sixteen bytes of soft switch data can be configured. Bytes 1 and 2 are binary 
Data values (00000000 to 11111111). Bytes 3 through 16 are byte hexadecimal 

values (00 to FF). 
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Section 19: Configuration Reference View 

The configuration reference view feature enables you to view tabular displays of 
configured modules with the same reference (%I, %Q, %AI, %AQ, %G, or %R). This 
feature can be helpful when assigning new reference addresses or resolving address 
conflicts, such as overlapping. 

Note 
The configuration reference view feature is not available for the CPU 
211. 

The reference view table is sorted in ascending order by user reference, with the lowest 
address listed first. Mixed discrete inputs and outputs (%QI) are shown in both the %Q 
and %I tables. Mixed analog inputs and outputs (%AQI) are shown in both the %AQ 
and %A1 tables. 

Data contained in the reference view table may only be viewed; it cannot be edited. 
Editing may only be done on the detail screens. Modules configured from the rack 
screens have a reference address assigned to them. When a module is configured, it is 
automatically entered into the Reference View table for its reference type. When a 
module is deleted, it is automatically removed from the table. 

When the reference address of a module is changed, the reference view table is updated 
automatically. *.. 

_-- 
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Displaying the Reference View Table 
The Reference View screen for the current module reference type may be displa,yed by 
pressing Reference View ( Shift -F3 ) from any rack or detail screen in the z/O 
configuration rack function. From the detail screen, the cursor will be positioned at that 
same module on the Reference View screen. 

GFK0466G 

> 
DISCRETE INPUT tzr1 VIEW -- 

TOTAL I+Q : 240 HIGHEST REF CONFIGURED : 128 

REFERENCE PHYSICAL IlODULE 
START - END ADDRESS TYPE DESCRIPTION 

-- - 

00043-00064 0.4 90-30 HSC HIGH SPEED COUNTER NODULE 
00065-00096 0.7 fm fwn AXIS POSITIONING HODULE I-FIXIS 
00097-00128 0.8 fipn m AXIS POSIIIONING IIODIJLE Z-#IXIS 

To display a different Reference View screen, after pressing Shift-F3 to select the 
reference view function, press the appropriate function key (F3 through F8) for the view 
screen you wish to display. For example, to display the %I Discrete Input Reference 
screen shown below, press Reference View (Shift -F3 ) from an input module detail 
screen, or Shift-F3 and then %I View (F3 ) from the detail screen of another reference 
type. 

The first line of the display area clearly identifies the reference type of this view. On the 
second line, Total Used on an analog reference view screen shows the total number of 
references configured. On a discrete reference view screen, To&I I+Q shows the 
combined total. The highest reference number configured is also displayed on the 
second line. 

Each entry in the reference view table contains the following information: 

Field Description 

Reference Start - End The starting and ending reference addresses for the module. 
Physical Address The PLC hardware physical address for the module. Each 

column will contain the rack and slot information, each separated by a 
period (for example, rackslot). 

l/O Type The input/output type which controls this module. 
Module Type The type and size of the module. 
Descriution The descrivtion field. 

If overlaps exist in the table, a Y (Yes.! is displayed on the second status line at the bottom 
of the screen. If there are no overlaps, an N (No) is displayed. 
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The position of the selected entry is displayed in the Entry field, and the number of 
reference table entries is displayed in the Total Entries field. For example, in the 
previous screen, the first entry is the selected entry, and the total number of entries is 
five. 

Moving the Cursor 
Use the Up and Down cursor movement keys to scroll between rows of the Reference 
View table. If the cursor is at the beginning or end of the table, pressing these keys will 
scroll additional information not already displayed, one single row at a time. The cursor 
field will always include an entire module (e.g., a single row). 

Press the Home key to position the cursor at the beginning of the table, or the End key to 
go to the end of the table. 

If all the configured modules in the PLC cannot be displayed on a single screen, press 
the Page Down key to view additional entries, or the Page Up key to view previous 
entries. 

Displaying the Detail Screen 
All of the Reference View screens have a Zoom ( FlO ) function key displayed at the top 
of the screen. This key may be used to go directly to the detailed module screen for the 
module highlighted on the Reference View screen. 

In the following example, the X-point input module with a starting reference address at 
00001 is shown in reverse video. 

- 

/ F I”““” L- 1’ m 4- A- b- ?- Q- 4-x!- > 
DISCRETE INPUT (ZI) VIEW 

TOIflL 1+q : 240 HIGHEST REF CONFIGURED : 12.8 

REFERENCE PHYSICAL IO NODULE 
START - END ADDRESS TYPE TYPE DESCRIPTION 

-- 
DDOO ItI I I ',I 8 * I d * I' 

* 90-30 GENERIC INPUT/OUIPUI 32 PT 
80049~00064 0.4 90-30 HSC HIGH SPEED COUNTER tlODULE 

wn 
fipn 

AXIS POSITIONING NODULE l-MIS 
fiXIS POSITIONING NODULE Z-AXIS 
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When the Zoom ( FlO) key is pressed, the detail screen for this module is displayed. 

> 
SERIES 90-30 NODULE IN RhCK 1 SLOT q 

SOFTWARE CONFIGURATION 
SLOT Catalog 8: m INPUT 120 ‘JfiC 16PT 

2 Ref Addr : ZIO001 Size : 16 

nDLZ40 

I fiC16 

Ref Adr 
Z10001 

To return to the Reference View screen, press Reference View (Shif t-F3 1. 

Displaying the Rack Screen 
All of the Reference View screens have a Rack ( Shift -Fl) function key displayed at 
the top of the screen. This key may be used to go directly to the Rack screen from the 
reference view function, 

In the following example, the High Speed Counter module is shown in reverse ,video. 
This module is physically located in slot 4 of the main rack. 

f rj RICK 
i-1-4 H5i 

> 
DISCRETE INPUT (ZI 1 VIEW -- 

TOTAL I+Q : 240 HIGHEST REF CONFIGURED : 128 

REFERENCE PHYSICAL IO nODULl? 
START - END ADDRESS TYPE TYPE DESCRIPTION 

-- - 
00001-00016 0.2 90-38 I AC16 INPUT 120 MC 16PT 
00017-00048 0.3 

QQQ65-80096 0.7 

GENERIC INPUT/OUTPUT 32 PT 

AXIS POSITIONING nODULE I-AXIS 
00897~QQ128 0.8 APN fiPn fiXIS POSITIONING MODULE Z-13x1s: 
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_- 

When Rack (Shift -Fl ) is pressed from the Reference View screen, the screen will 
display the main rack and highlight the slot of the module selected on the Reference 
View screen (in this example, slot 4). 

I RCICK fl . 

-9 1 6 1 7 1 81 91 C 0 )I F 1 G ” R f, r 1 0 ,, ======;=:z 
PCN300 CNN311 APU301 FIPU302 ADC311 

ps I 1 I 4 31 
-...- 

============ p R 0 G R R ” ” 

PWR321 CPU331 ?lDLZ4Q QI 32 

I AC16 

RcfAdr RefRdr 
zIOQ01 QIOO17 I IzIoo65lzioav-rl 

' 

PCH CNH APH RP?! ADC 

RefAdr RefFldr 

10 
----- ----- 

1 
To return to the Reference View screen, press Reference View (Shift -F3 ) . 
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Overlapping References 
Overlapping references will result in an invalid configuration. When the reference 
address assigned to a module overlaps with another module’s reference address of the 
same reference type, an asterisk (*) is displayed at the beginning of the row for both 
modules. If the overlap is fatal, resulting in CONFIG INVALID, double asterisks (**) are 
displayed. 

> 
DISCRETE OUTPUT tzp1 UIEW -- 

TOTAL I+Q : 41 HIGHEST REF CONFIGURED : 40 

REFERENCE PHYSICflL IO RODULE 
START - END ADDRESS TYPE TYPE DESCRIPTION 

-- - 
* QQQQl-80016 0.2 90-30 P AC12 OUIPuI 120 UAC Q.SA 12PT 
* QQQQl-80005 2.6 

QQQ17-QQQ32 1.4 
90-30 lj AC5 OUTPUT 120/24Q UAC 2f1 SPT ISOL 
90-30 QRLYl6 OUTPUT RELAY 2A 16PT 

To resolve the conflicting overlap, position the cursor on the reference address which 
must be changed and press Zoom (~10 ) . The detail module screen will be diqplayed, 
allowing the address to be adjusted. 

When adjusting reference addresses, be careful not to cause another 
overlap. 
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CPU Configuration 

Use the CPU configuration function to set the operating characteristics of the CPU. To 
access the CPU configuration functions, press CPU (F2 ) from the main menu. Then 
continue below. 

II/O I 
1=2 m ~4~4-b-7~El~iG~ 

lsrtnus 1 ~SETUP IFOLDER ~UIILTY IParN’r 

CPU CONFIGURIJTION 

Fl ..a PLC Tim-of-Day Clock 

F3 . . . fmsign PLC ID 
F4 . . . Uiew Nenory Limits 

Function 
Key 
Fl 

F3 

Function 

PLC Time 

SNP ID 

Description 

View the computer’s time-of-day clock, or view and 
change the PLC time-of-day clock. 

Assign a new value to the Series Ninety Protocol (SNP) 
ID. 

F4 Memory Limits Display the CPU memory allocation. 

These functions are described on the pages that follow. 

Storing the CPU Configuration to the PLC 
Use the program utility functions (in ONLINE mode) to store configuration data to the 
PLC. For instructions, refer to chapter 8, “Program Utilities.” 
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PLC Date and Time 
To display the current date and time, press PLC Time (Fl) . 

Note 

The PLC time-of-day clock function is only available with the Model 331 
and higher CPUs. It is not available with the Model 311 or Model 313 
CPU. If the PLCTIM (Shift -Fl) key is pressed, the following screen 
is disabled and the software displays a message indicating that the 
function is not available. 

> 
TINE - OF - DFIY CLOCK 

DATE 

CURRENT PLC UfiLUES 03-19-M 

NEW PLC UFtLUES 

TINE 

05:24:57 

PROGRAHMER lo-11-91 16:41:14 

<< Type NEW PLC DATE(Il&DD-YY) or TINE(HH:Ntl:SS),then press ENTER >> 
<< to Send NEW PLC UALUE in Highlighted Field to PLC, or Press EQUftL >> 
<< soft key to Copy both PROGRFtNHER DATE and TIllE to the PLC. >> 

Note 
When this screen is first displayed, the time-of-day clock is read from 
the PLC. Elapsed time is tracked by the Logicmaster 90-30/20/Micra 
software. Other devices, such as CIMPLICITY 90-ADS, may change the 
time-of-day clock, but the change will not be reflected on this screen 
until you exit and return to this screen. 

The current date and time for the programmer are displayed in all operating modes. To 
also display the PLC date and time, place the computer in ONLINE or MONITOR mode. 
If the programmer is in OFFLINE mode or is not communicating with the CPU, 
asterisks are displayed in the Current PLC Values fields. 

- 
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Changing the PLC Date and Time 

To change the date and/or time shown for the PLC, the computer must be in ONILINE 

mode and communicating with the PLC. 

To make the PLC date and time the same as the values shown for the computer, press 
Equal (PI.). To use a different date and/or time: 

1. Enter the new date, using dash (minus) characters between fields (MM-DDZY). 

2. Enter the new time, using colons between fields (HH:MM:SS). 

Abbreviation Description 

HH Hours from 00 to 23. 
MM Minutes from 00 to 59. 
ss Seconds from 00 to 59. 

Note 
If hours are specified, entering minutes and seconds is optional. Partial 
times must, however, end with a colon. For example, HH: or HHMM: 

3. Press the Enter or Escape key. The change in the currently highlighted field is sent 
to the PLC and will appear in the Current PLC Vdues fields on the screen. 
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SNP ID 

For multidrop configurations, each CPU connected to the system must have a unique 
identification name consisting of 1 to 6 characters. The SNP ID is not required for 
peer-to-peer communications. 

The current SNP ID name is displayed in ONLINE or MONITOR mode. To display the 
current SNP ID or assign a new name, press SNP ID (F3 ) . The entry for the New SNP 
ID field can only be changed in ONLINE mode with communications. If the 
programmer is in OFFLINE mode or is not communicating with the CPU, asterisks are 
displayed in the Current SNP ID field. 

> 

ASSIGN PLC ID 

CURRENT PLC ID A0001 

NEW PLC ID m 

<< Enter New PLC ID value into NEW PLC ID field. >> 
<< Press ENTER to send NEW PLC ID to the attached PLC >> 

,--.. 

Changing the SNP ID Name 

To change the identification of the PLC: 

1. Enter a new name in the New SNP ID field, using the alphanumeric characters 
(A - Z, 0 - 9) or special characters (-, @, -, #, $, %, <, >, =, +, &). The first 
character must be alphabetic. 

Note 

Lower-case characters may be entered using the Hand-Held 
Programmer; however, Logicmaster 90-30/20/Micra software supports 
only upper-case characters. 

2. To clear the SNP ID, enter all blank characters. 

3. Press the Enter key to send this new name to the attached SNP device, 
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PlC Memory Limits 
To display the reference and logic memory limits for the PLC, press Memory Limits 
(F4). The limits are fixed, based on the model of the CPU. This screen shows the fixed 
memory limits for a CPU 331. 

GFK-0466G 

> 
PLC nEnoRY CONFIGURATION 

(Bits) 

The current memory allocations stored in the program folder are displayed in a.ll 
operating modes. To display the PLC values, place the computer in ONLINE or 
MONITOR mode. 

The upper portion of this screen shows the maximum values for discrete references (%I, 
%Q, %M, %T, %S, and %G). These values are set by the system and will change only 
when the CPU model number is changed. 

The lower portion of this screen shows values for register references @AI, %AQ, and 
%R). These values are also set by the system and will change only when the CPU model 
number is changed. The sum of CPU memory, according to the particular CPU model is 
displayed in the CPU Memory Total field. 
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Appendix Pro~ammin~ Lesson u A 

This appendix contains a tutorial for the programming software package. The lesson 
includes: 

Creating a program folder. 
Creating a program. 
Entering a variable declaration. 
Adding ladder logic to the program. 
Printing the program. 
Exiting the programmer. 

Help Screens 
Logicmaster 90-30/20/Micra software includes detailed Help screens. These Help screens 
are loaded onto the hard disk of your programmer during the software installation 
procedure and are readily accessible. To access the Help screens, press ALT-H for help, 
ALT-I for instruction mnemonic help, or ALT-K for key help. 

Starting the Lesson 
Before you can start, the programming software must be installed and started. If that 
has not been done yet, please turn back to chapter 2, “Operation,” for instructions. 

Exiting the Programmer 
You can exit the programmer at any time by pressing the CTRL-Break keys. 
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Creating a Program Folder 
For this lesson, you will create and use a program folder named LESSON. 

When Logicmaster 90-30/20/h4icro software is started (if the current default directory is 
an existing program folder), a screen similar to the one shown below appears, If the 
software is already running, you can display a similar screen from the Program Folder 
menu by pressing Folder (F8 or Shift -F8) from the Programming Software main 
menu and then Select (Fl) . 

SELECT OR CREATE A PROGRFIll FOLDER 

Program Folder: I I 
PLC Program Name: - 

Folders in Drawer: C:\LNVO 

EmiB I 

<< Type a folder name, or use the cursor keys to select an existing folder. >> 
<< Use PgUp/PgDn to page through folders. Press ENTER to start selection. >> 
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1. If the current default directory is not an existing program folder, type in a name of 
seven characters or less for the folder, For this lesson, type LESSON. 

2. Press the Enter key. The following prompt will appear at the top of the screen: 

Program folder does not exist; create new folder? (Y/N) 

3. To create the program folder, enter Y (Yes). The software will accept the name and 
display the Programming Software main menu. 

SERIES 90-30 / 90-20 PROGRfzillllNG SOFTWARE 

Uersion 4.01 Direct Serial - COtl 

Fl . . . . . Program Display/Edit 
F2 . . . . . Reference Tables 
F3 . ..a. PLC Control and Status 

F7 . ..a. Programmer Bode and Setup 
F8 . . . . . Program Folder Functions 
FV . . . . . Utility: Load/Storc/ctc. 

Fl0 . . . . . Print Functions 

<< Press ALT-K.at any time to see special key assignments >> 

The name of your new program folder (LESSON) should be displayed at the bottom of 
the screen. 
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Creating a Program 
Create a program in this program folder by pressing Program (~1). The following 
screen will be displayed: 

I STFlRT OF LD PROGRf3N LESSON 1 (* *I 

I UARIABLE DECLARATIONS 1 

I BLOCK DECLARATIONS I 

c STfiRT OF PROGRM LOGIC 1 

The screen shows a [VARIABLE DECLARATIONS] marker where variable declarations 
can be inserted. Variable declarations are used to list nicknames and reference 
descriptions for the block. At the -MAIN block, the nicknames listed in the variable 
declaration table are known throughout all blocks; in a subroutine block, the nicknames 
are local and known only to that particular block. 

Some programs will contain no declarations. This lesson shows how to enter a variable 
declaration. 
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Entering a Variable Declaration 
To enter a variable declaration: 

1. Use the cursor keys to move the cursor block to the [VARIABLE DECLMATIONS] 

marker. 

2. Press Zoom ( FlO ) to display a table where variables for the program can be 
entered. 

> 
UFIRIhBLE DECLftRf%TION TABLE 

REFERENCE NICRNfitlE REFERENCE DESCRIPTION 

I 

3. Press Insert (Fl) to begin entering information in the Reference field. 

> 
UARIhBLE DECLARATION IhBLE 

REFERENCE NICRNAtlE REFERENCE DESCRIPTION 
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-_ - 

4. Enter the machine reference which the nickname will represent. For this lesson, 
type %I33 or 331. 

5. Press the Enter key. The cursor block moves to the Nickname field. 

6. Enter the nickname count, and press the Enter key. The cursor block moves to the 
- Reference Description field. 

> 
UFlRIABLE DECLhRAIION IhBLE 

REFERfNCE NICKNhNE REFERENCE DESCRIPTIoN 

210033 count 

7. For this lesson, we will not use the Reference Description field. Press the Escape key 
to save your entries and leave INSERT mode. Note that when you press the 
Escape key, the software automatically changes your entry in the Nickname field to 
uppercase letters. 

> 
UARIABLE DECLARbTION TABLE 

REFERENCE NICKNAME REFERENCE DESCRIPTION 

~10033 COUNT I 

8. Press the Escape key again to return to the program ladder logic display. 
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Adding Ladder Logic to the Program 
To create logic for the example program: 

1. On the program screen, use the Down cursor key to move the cursor to the 
[END OF PROGRAM LOGIC] marker. 

2. Press Insert (Fl ) . You can now insert ladder logic at the cursor location, 

~~MRCTR IMATH IRELAIN 1~110~ ID~WIMU IT~IBLES ICONURI ICONTRL IOPN s;;‘ 
Zm 3m 4m 53cme 6m 7m 0~19~10~ 

> 

C SIIIRT OF LD PROGRAM LESSON I (* *I 

WRIABLE DECLARATIONS I 

BLOCK DECLRRf+TIONS 1 

STfiRT OF PROGRAM LOGIC 1 

END OF PROGRFIN LOGIC 

The top line of the display shows these ladder logic functions: 

Relay contacts and coils. 
Timers and counters. 
Math functions. 
Relational (comparison) functions. 
Logical bit operation functions. 
Data move functions. 
Table functions 
Conversion functions. 
Control functions. 
Open space operations. 

All of these functions are described in chapter 3, “Program Editing.” For additional 
information, refer to the Series 90-30/20/Micra Programmable Controllers Reference Manual, 
GFK-0467. 

Note 
ALT-E can be used to toggle the display of the status area at the bottom 
of the screen. Press ALT-E to remove the status information; then, press 
ALT-E again to display it again. For more information on the status 
area, refer to chapter 2, section 6, “Screen Format.” 
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3. The reverse-video block on the top line shows that the currently selected type of 
function is RELAY. Press Fl to start the rung with a normally open contact. 

fi* * BiBI lTnRcTR InfiTH JRELhTN lmop IDmmu JT~BLI~S ~CONURT ~CONTRL IOPN SP. 
1 2~3~4=5~6~7?Cm;R8~13~0~ 

> 

C START OF LD PROGRAH LESSON 1 (* *I 

UARIABLE DECLftRATIONS 1 

BLOCK DECLCIIMTIONS 1 

START OF PROGRAfl LOGIC 1 

END OF PROGRAM LOGIC 1 

4. Type in %I as a reference for the contact. Note that typing 11 has the same result. _-. 
The reference appears in the command line at the top of the screen. 

5. Press the Enter key. The software automatically changes your entry to the correct 
format and moves the cursor to the next location in the rung. 

~TI~RCTR I~IATH IRELATN IBITOP IDATANU (TABLES ICONURT ICONTRL IOPN SP* 
2~3~4~5~6~7~8~19~0~ 

> 

t START OF LD PROGRIVI LESSON I (* *) 

UARIFlliLE DECWIRfiTIONS 1 

BLOCK DECLRFMTIONS I 

STF1RT OF PROGRAH LOGIC I 

END OF PROGRAN LOGIC 
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6. Add a math function to the rung. Press Math (Shift -F3 1 to select the math 
functions. At the top of the screen, the reverse video block moves to MATH. The 
second line shows the types of math functions that are currently available. Press 
Add (Fl) to place an addition function in the rung. 

GFK0466G 

IRELATN 1~110~ ID~~I~INU ~IABLES ~CONURI ICONTRL IOPN SP - 
4m 5m 6m i’m Elm 3mlOm 

1 UARIfiBLE DECLARMIONS 1 

[ BLOCK DECLfiRfHIONS 1 

C START OF PROGRAH LOGIC 1 

??????? 12 

7. Use the Tab key to move the cursor to the first input parameter (11). This represents 
the first of the two numbers to be added. 

IREL~~TN 1~110~ ~Dfmnu ~IABLES ICONURT ICONTRL IOPN SP _1 
4m 5m 6m 7m Om Y-10- 

lJF\RIfiBLE DECLhRATIONS 1 

BLOCK DECLARATIONS 1 

SIfiRT OF PROGRAtl LOGIC 1 

8. Specify the first number to be added. For this lesson, enter %~l7 or 17~. This 
represents register reference %ROOl7. Then, press the Enter key. 
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_- 
9. Use the Tab key to move the cursor to the second input parameter (I2). This 

represents the number to be added to the current value of the reference %ROOl7. 

IRELhIN ]BITOP ~DrWMU [MILES lCONUR1 lCONIRL [OPN SP- 
4I;EnS~6~~B~9~0~ 

10. Enter the number 4 as the value to be added. Press the Enter kev. Because vou did 

I UfiRIfiBLE DECLhRfiTIONS 1 

C BLOCK DECLARf%TIONS I 

I STftRT OF PROGRAIl LOGIC 1 

9 J 
not type a % symbol before the number, the software knows it is a constant. 

~~RELAY (TMRCTR I 
1mzm3 

IRELAM 1~110~ IMTANU ITABLES ICONURI ICONTRL IOPN spy 
4~5~6~7~8~9~0~ 

> 

I UARIABLE DECLARATIONS 1 

I BLOCK DECLARllTIONS I 

c START OF PROGRM LOGIC I 

\ 
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11. Use the Tab key to move the cursor to the next parameter (Q). Q is an output 
reference which represents the location for the sum (output) of the addition. Enter 
the reference %RI.~, and press the Enter key. 

>I 
I UARIRBLE DECLARATIONS I 

f BLOCK DECLhRATIONS 1 

I SIfiRI OF PROGRM LOGIC 1 

CONS1 412 1 
+00004 - 

zRO018 : :: 
/ 

12. Use the Tab key to move the cursor block up to the top rung line. To complete the 
rung by programming a coil, press Shift-F1 to select the relay functions. 

IIMRCTR IIMTH IRELATN ~BIIOP ~DIWIU ITABLES ICONURT ICONIRL IOPW SP . 
2~3=4~5~brrm;R7rrm;R~l9~0~ 

> 

I URRIABLE DECLF\Rf3IIONS I 

I BLOCK DECLflRAIIONS 1 

II I WARI OF PROGRAN LOGIC 1 

13. Enter %~l into the command line. This will be the reference for the coil. 
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14. Press F5 to enter a coil at the end of the rung. Notice that the reference can be 
entered either before selecting the function as shown here, or after selecting the 
function as shown earlier. 

~IIVICTR IWTH IRELAIN IBITOP ID#IWJ ITABLES ~CONUR~ ICONIRL (OPN SP 
2~3~4~5~6~7?nTT;RB~~Y~B~ 

UARIdBLE DECLARATIONS I 

BLOCK DECLARAIIDNS 1 

15. To accept the rung, press the Enter key (or the Plus (+) key on the numeric keypad). 
This accepts the completed rung, and the cursor moves downward so you can insert 
another line of logic. 

16. Select the control functions by pressing Shift -F9. Press Comment (F8 ) to add a 
comment to the program. 

Z~3~4#&&-7~B~9~10~ 
ITABLES ~srfi~us I ISETUP IFOLDER [UTILTY IPRINT' 

[ UARIABLE DECLARATIONS I 

c BLOCK DECLARATICINS I 

C STfiRT op PROGRfM LOGIC I 

- 
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17. Press the Enter key and then the Escape key to return these key functions to the top 
of the screen as shown below: 

START OF PROGRfWl LOGIC 1 

fiDD_ 
INI 

zqeooi 
( I- 

xm017 I1 q ZJmlB 

L-t 
CONS1 12 
+mxl4 

(* CONNENT *I 

18. Press the Up Cursor Movement (or Up Arrow) key to move the cursor up to 
highlight the COMMENT instruction as shown below: 
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STFlRT OF PROGRfVl LOGIC 
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19. Press Zoom (FlO ) . The program logic is replaced with a blank screen where you 
can enter text. 

20. Beginning at the [EOBI (End of Buffer) symbol, enter the text shown below: 

> 
This is an example of a Bung Explanation. When you enter text, 
remember that: 

1. The Insert key toggles insert or replace text entry mode. 
2. The Delete key deletes the character the cursor is on. 
3. The Backspace key deletes text to the left of the cursor. 
4. The cursor keys moue the cursor without deleting text. 
5. When you get to the end of a line, use the Enter key to go to the 

next line. 

Bow, use the Escape key to return to the ladder logic display. 
fEOBI 
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21. Press the Escape key to save the comment and return the ladder logic display to the 
screen. 

2~3~4~&-b-7~8~3~0~ 
ITABLES ~SIATUS 1 ISETUP IFOLDER IUTILTY IPRINT 1 

1 START OF PROGRCtn LOGIC 1 

END OF PROGRAN LOGIC 

hBlmm I II * . I. IOI 
: : 

,I”--=- 22. You could display the comment again by pressing Zoom ( FlO 1 with the cursor 
located at the comment rung. 

23. That compietes the lesson. Press the Escape key to return to the main menu. The 
following information pertains to subroutines. If you want to practice creating a 
subroutine, continue below. If you want to print this program now, continue on 
page A-23. 
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Creating a Subroutine Block 
Subroutines are declared through the block declaration editor. 

Note 
Subroutine blocks are not available for the Series 90-20 PLC nor for 
Micro PLCs. 

1. To create a subroutine declaration, position the cursor on the [BLOCK 

DECLARATIONS I marker. 

I START OF LD PROGRhN LESSON I (* *I 

[ UARIABLE DECLAJWIONS 1 

I START OF PROGRAN LOGIC 1 

c END OF PROGRFtH LOGIC 1 

2. Then, press the Zoom (FlO) key. 

IIFIBLES lsr~rus I 
. 

2~3~4~k&-7-8~9~10~ 
[SETUP IFOLDER IUIILTY IPRINT 

> 

-1 START OF BLOCK DECLf+RATiONS 1 

- 

- 
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3. Enter the name of the subroutine on the command line. For this lesson, type in the 
name SHIP-IT 

-[ START OF BLOCK DECLMMIONS 1 

4. Then, press the Insert (Fl) key. 

T 
I- ii- ?- i- A- I- I- I,- i-11,- 

> 

-1 START OF BLOCK DECLARAIIONS 1 

SUBR 1 m LfiNG: 
I 

(* *) 

-C END OF BLOCK DECLARATIONS 1 

: SHIP-II :: 
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5. An explanation of up to 32 characters can also be entered at this time. Type the 
description "THIS IS A BLOCK" on the command line. 

Y 

I-~-~-1-s-~-?-e-4-1~- 

>y * ; I 

4 START OF BLOCK DECLfMIIONS 1 

SUBR 1 m 
El 

LftNG: (* *) 

-1 END OF BLOCK DECLARFlTIONS 1 

: SHIP-IT :: 

6. Press the Enter key. 

> 

-1 START OF BLOCK DECLf3RFlTIONS 1 

SUBR 1 m LFtNG: 
El 

(* THIS IS A BLOCK *I 

-1 END OF BLOCK DECLARfiTIONS 1 

: SHIP-IT :: THIS IS A BLOCK 
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7. Then, press the Escape key. 

GFK-0466G 

-1 STMI OF BLOCK DECLAJMTIONS I 

SUBR 1 SHIP II 1 -]LfiNG: (* THIS IS A BLOCK *) 

There are two alternate methods of entering this information. Both methods 
combine the previous step and this step into one operation. The first method is to 
type the name SHIP-IT and the description nTHIS IS A BLOCK” together on 
the command line. Press the Insert (~1) key, and then press the Escape ke:y. The 
second method is to first press the Insert (~1) key, type the name and description 
together on the command line. Then, press the Enter key, followed by the Escape 
key. 

8. Use the cursor keys to position the cursor on the subroutine block declaration named 
SHIP-IT Then, press Zoom (FlO) . Note that the name of the block (BLK: 

JIAIN) in the status area of the previous screen has now been changed to the name 
of the subroutine block (SUB : SHIP-IT). 

> 

C START LD SUBROUTINE SHIP-II I 

I UhRIfiBLE DECLfiRATIONS 1 

t SlFlRI OF SUBROUTINE LOGIC 1 

p 

:: 
c 4 
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9. You can create logic for the subroutine block on this screen. Position the cursor on 
the [END OF SUBROUTINE LOGIC] marker and press Insert (Fl) . You can now 
insert ladder logic at the cursor location. 

~TNRCTR IHMH ~RELATN IBITOP IDATAN~ [TABLES ICONURT ICONTRL (OPN SP‘ 
2m 3m 4m 5m 6m 7m 8mi VmlOm 

I START ID SUBROUTINE SHIP-IT 1 

c WRIABLE DECLARI1TIONS I 

I STFIRT OF SUBROUTINE LOGIC 1 

I 
I END OF SUBROUTINE LOGIC I 

10. Press Fl to start the rung with a normally open contact. Type in the reference %I& 

and press the Enter key. The software automatically changes your entry to the 
correct format and moves the cursor to the next location in the rung. 

~TBRCTR IN~+TH IREL~ITN IBITOP IDATIW ITABLES ICONURT ICONTRL IOPN SP- 
2m 3m 4m Sm 6m 7m 8ml VmlOm 

C START LD SUBROUTINE SHIP-IT I 

I 'JARIfiBLE DECLARhTIUNS 1 

I START OF SUBROUTINE LOGIC I 

C END OF SUBROUTINE LOGIC I 
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11. Add a bit operation function to the rung. Press Bit Operation ( Shift -F5 ) to select 

the functions. At the top of the screen, the reverse video block moves to BITOI! The 
second line shows the types of bit operation functions that are currently available. 
Press More (F9 ) to display additional bit operation functions you can select. Then, 
press Bit Test (~1) to insert a function in the rung that will test a bit within a bit 
string. 

7(~E~~v ITNRcTR IN~+TH IREL~IN 
1~2~3~4~5 

~DAIANU ITRBLES ~~XINURI ICONTRL IOPN SP . 
6-7-8-9-0= 

> 

1 SICIRT LD SUBROUTINE SHIP-IT I 

I UARIQBLE DECLfiRATIONS 1 

I START OF SUBROUTINE LOGIC 1 

12. Use the Tab key to move the cursor to the parameter IN. IN contains the first word 
of the data to be operated on. For this lesson, enter PRD-CDE on the command line. 
Because you have not previously entered the nickname PRD-CDE in the variable 
declaration table, you will also need to enter a reference address for the nickname 
now. After typing PFUI-CDE on the command line, type %RI for the reference 
address. Then, press the Tab key. The software will enter the reference address in 
the logic and automatically move the cursor to the next parameter (BIT). 

IDMMU II~BLES ICON~RT ICONTRL IOPN spy 
b-.7= 8m YmlO= 

GFK-0466G 

L START LD SUBROUIIfiE SHIP-11 1 

I UFIRMBLE DECLARATIONS I 

1 START OF SUBROUTINE LOGIC I 
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13. BIT contains the bit number of IN that should be tested. For this lesson, enter 

PICKBIT and the reference address %~2 on the command line. (If the nickname 
PICKBIT had previously been entered in the variable declaration table, you would 
not need to enter it here on the command line.) Then, press the Tab key Again, the 
software will enter the reference address in the logic and automatically move the 
cursor to the next parameter (Q). 

\RELAY IrnRcTR IMATH IREL~TN 
1~2~3~4~5 

~DfiTfVlU ITFtBLES jcONURT ICONTRL IOPN Sp - 
6~7~8=9~0~ 

1 START LD SUBROUTINE SHIP-11 1 

UFtRIABLE DECLfiRATIONS 1 

STF1RT OF SUBROUTINE LOGIC 1 

14. Output Q is energized if the bit tested is a 1. Press Relay (Shift-Fl) to display 
the relay functions. Then, type the reference %Tl on the command line, and press 
F5 to enter a coil at the end of the rung. 

IT~IRCTR IHATH IREL~ITN IBITOP ~DFITAHU ITABLES ICONURT ICONIRL IOPN SP 
2~3~4~5~~7~8~19~0~ 

1 STMT LD SUBROUTINE SHIP-IT 1 

C UARIABLE DECLFtRATIONS 1 

I SThRT OF SUBROUTINE LOGIC 1 
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15. The LEN parameter represents the number of words in the string to be tested. This 
is set at 1 and does not need to be changed for this lesson. However, if you wanted 
to change the number of words to 5, for example, you would position the cursor on 
the function, enter 5 on the command line, and press the Enter key. 

16. That completes the example subroutine. In this subroutine, whenever input: %I0001 
is set, the bit at the location contained in reference PICKBIT is tested. The bit is part 
of string PRD-CDE. If it is 1, output Q passes power flow and coil %TOOOl is turned 
on. 

17. Press the Escape key a total of four times to return to the main menu. If you want 
to print this program now, continue below. 

Printing the Program 
If you have a printer connected to the computer, and the Logicmaster 90-30/20Mcro 
software has been set up to communicate with it, you can print the lesson program now. 
The software assumes a default printer setup. If that is not correct for your printer, you 
can enter changes on the Printer Parameters screen, as explained in chapter 9. If the 
printer has not already been used to print Logicmaster 90 programs, you should check 
chapter 9, “Print Functions,” before continuing. 

1. To display the Print Function menu, press Print (Shift -FlO). 

PRINT FUNCTIONS 

I Pi . . . Setup Printer Parameters 
FZ . . . Designate Screen Print Deuice I 

This menu is used to set printer parameters (Fl and F2), request printing (F4:, F5, and 
F6), pause printing (F9), and save the printer setup (FlO). Default printer setup 
values are supplied with the software, but are easily changed if needed. Chapter 9 
explains printer setup in detail. 
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2. Press Logic (F4 ) to print program logic. Define the printout content on the screen 
that appears. 

> 
PRINI PROGRAM LOGIC 

TITLE: 
SUBTITLE: 

HEFIDER PHGE Y (Y/N) LOGIC Y (Y/r0 
UARIABLE TABLE N REFERENCE LIST N 
FILL BLOCKS N NICKN~II~E + REFERENCE N 
IL LOGIC N REFERENCE DESCRIPTION N 

RUNG COMENTS N 

FRO?i RUNG 0 TO RUNG 3999 STARTING PAGE NLIHBER 1 

<< * Press ENTER Key to Start Printout * >> 

PORT: LPTl (LPTl, COHl, LPTZ, CONZ, FILE) 
FILE NANE: 

3. Enter a title for the printout, such as: PRACTICE PROGRAM. 

4. Both the title and subtitle entries are optional. Skip the subtitle entry. 

5. The illustration above shows the default selections for the printout options. To 
include the example rung explanation in the printout, move the cursor to: “RUNG 
COMMENTS N”. Use the Tab key to toggle the selection from N (No) to Y (Yes). 

6. The other entries shown are suitable for this lesson, so they can be skipped. 

7. The listing destination (lower part of the screen) allows you to direct the printout to 
a serial or parallel port, or to a file. If the destination shown is not correct, use the 
Down cursor key to move the cursor to PORT Enter the correct port designation. 

8. When you are ready to print the program, press the Enter key. While the program is 
being printed, the software displays the message: 

Listing in progress . . . (Listing CAN be paused or aborted). 

Ending the Lesson 
The program you created was saved when you exited the display/edit program function. 
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Configuration Lesson 
for the Series 90-30 PLC 

This appendix contains a tutorial for the configuration software package. The lesson 
includes: 

l Creating a program folder. 
l Configuring a CPU module. 
l Configuring a 90-30 I/O module. 
l Configuring a Genius Communications Module. 

You can exit and save the lesson at any time, as explained below. It is not necessary to 
complete all of the steps. 

l To exit and save the lesson, press the Escape key. 
l To exit without saving the lesson, press CTRL-Break. 

Help Screens 
Logicmaster 90-30/20iMicro software includes detailed Help screens. These Help screens 
are loaded onto the hard disk of your programmer during the software installation 
procedure and are readily accessible. To access the Help screens, press ALT-H for help, 
ALT-I for instruction mnemonic help, or ALT-K for key help. 

Starting the Lesson 
Before you can start, the configuration software must be installed and started up. If that 
has not been done yet, please turn back to chapter 2, “Operation,” for instructions. 
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Creating a Program Folder 
Each program and its associated configuration are stored as many files. These files are 
stored in a subdirectory called a program folder. For this lesson, you will use a program 
folder named LESSON. 

When Logicmaster 90-30/20/Micra software is started (if the current default directory is 
an existing program folder), a screen similar to the one shown below appears. If the 
software is already running, you can display a similar screen from the Program Folder 
menu by pressing Folder (F8 or Shift -F8 ) from the Configuration Software main 
menu and then Select (Fl) , 

B-2 

SELECT OR CREATE A PROGRIIN FOLDER 

Program Folder: I I 
PLC Program Name: ~WIHW+H 

Folders in Drawer: C:\LHPO 

<< Type a folder name, or use the cursor keys to select an existing folder. >> 
<< Use PgUp/PgDn to page through folders. Press ENTER to start selection. >> 

,I . . 
. / 
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1. If the current default directory is not an existing program folder, type in a name of 
seven characters or less for the folder. For this lesson, type LESSON. 

2. Press the Enter key. The following prompt will appear at the top of the screen: 

Program folder doee not exist; create new folder? (Y/N) 

3. To create the program folder, enter Y (Yes). The software will accept the na:me and 
display the Configuration Software main menu. 

SERIES 90-30 / 90-20 CONFIGURATION SOFTWARE: 

Uersion 4.01 Direct Serial - COtl 

Fl . ..a.. I/O Configuration 
FZ . . . . . . CPU Configuration 
F3 . . . . . . PLC Control and Status 

F7 . . . . . . Programmer node and Setup 
F8 . ..**. Program Folder Functions 

. ...*. 
F:: ..a... 

Utility: Load/Store/&c. 
Print Functions 

<< Press FILT-K at any time to see special key assignments >> 

The name of your new program folder (LESSON) should be displayed at the bottom of 
the screen. 
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Displaying the Rack Configuration 
From the main menu, press I/O (~1 or Shift-F1 from the Folder screen) to display the 
beginning screen. 

> 

This screen shows the slots available in rack 0, which is the first rack in the system. Use 
the Page Up or Page Down key, or the Up or Down cursor key, to display the 
configuration of another rack. 
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Configuring a CPU Module 
The left slot contains the power supply. Although it requires no additional 
configuration, its configuration may be changed. Slot 1 contains the CPU module, for 
which you will enter an example configuration. 

1. Press the Right cursor movement key once to highlight slot 1. 

GFK-0466G 

-Rf 
4 

ED 

IREF uu IDELETE IUNDEL 1 
4 

?&3~4~5~6~?-&&-,~~ 

3 
IAN 

iis- 

ON 
7 8 

IftT ON: 
T 

2. Press Zoom (~10 ) to display this detail screen. 

SERIES 90-30 NODULE IN RACK 8 SLOT q 
' ya """""~;~;~~ 90-30 CPU, NODEL 331 - 

PU331 

! 
IOScan-Stop: NO Baud Rate : lVZ00 
Pwr Up Node: LAST Parity : ODD 
Logic From : MN Stop Bits : 1 
Registers : RAN Noisy Chan : NO 
Passwords : ENABLED Nodem 11 : 0 l/100 Second / Count 

Idle Time : 10 Seconds 

Chksum Wrds: 4 Sweep Node : NORNAL 
Sweep Tnr : N/F\ nsec 

Appendix B Configuration Lesson for the Series 90-30 PLC B-5 



cl B 

.-. 

3. When each of the parameters on the screen has been entered, press CPU (~1) to 
display the list of available CPU modules and their catalog numbers. 

‘i* 
1 m 

. 
h~J~~~~~‘~~Q~~~l’~ 

> 
SERIES 90-30 NODULE IN RACK 1 SLOT q 

SOFTWARE CONFIGUR~IIION 
SLOT Catalog 8: IC693CPU331 SERIES 90-30 CPU, NODEL 331 

1 

CPU331- 

WITH CPU 311 
WITH CPU 313 

1 WITH CPU 311 
1 WITH CPU 313 

4. If you are configuring another type of CPU module, move the cursor to the desired I_ 
module and press the Enter key. Then, enter Y (Yes) after the prompt: 

REPLACE displayed module? (Y/N) 

5. Press Rack (Shift -Fl) or the Escape key to exit from the detail screen and return 
to the rack display. 
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Configuring a 90-30 I/O Module 
Next, you will configure slot 2 of the main rack for a 90-30 I/O module. 

1. Use the Right cursor key to highlight slot 2. 

/ b . 

I” 0 ii!!! I k& 3- 4m 5m 6m i- ii- 4&m 
IREF uu IDELETE IUNDEL 1 

> 

I- 

PS 
==z=: 

,WR321 

1 

I 

3 
::::= p * , Rfln 

:plJ332 

T 
n 

I 

- RF, 
Ei 

I ‘?- 
:ON 

6 
I Gb 

7 
I31 

- I  

10 
:=I=:= 

2. Press Module 30 VO (~1) to configure a 90-30 I/O Module in slot 2. The software 
zooms into the detail screen. 

-1 I’ * aim , 1 > 
SERIES 90-30 NODULE IN RfiCK 1 SLOT @ 

SOFIWhRE CONFIGURMION - 
SLOT Catalog tl: m 

2 

- 
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3. The types of modules that might be placed in this slot are shown by the key 
functions at the top of the screen. For this example, select a Discrete Input module 
by pressing FL A list of modules is displayed. 

SLOT 
2 

Catalog #: 

SERIES 90-30 NODULE IN RFICK 1 SLOT q 
SOFTWARE CONFIGURATION 

CFlTALOG # DESCRIPTION TYPE 
m l * 

2 IC693NDLZ30 INPUT 120 UfiC 8PT’;SOLATED I AC8 
3 IC693NDLZ31 INPUT 240 UAC 8PT ISOLfiTED I AC8 
4 IC693NDLZ40 INPUT 120 WIG 16PT I AC16 
5 IC6Y3NDLZ41 IWPUT 24 UDC 16PT 1 DC16 
6 IC693NDL630 IHPUT 24 UDC 8PT POS LOGIC I DC8 
7 IC693NDL632 INPUT 125 UDC 8PT POS/NEG LOG I DC8 
8 IC693NDL633 INPUT 24 UDC 8PT NEG LOGIC I DC8 

<< CURSOR TO THE DESIRED CftTALOG NUNBER AND PRESS THE ENTER KEY >> 
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREUIOUS PAGE >> 

4. Select a module by moving the cursor to any entry and pressing the Enter key. Its 
catalog number will appear in reverse video in the proper field. For this example, 
move the cursor to IC693MDL230 and press the Enter key. The following screen is 
displayed: 

SERIES 90-30 HODULE IN ROCK 1 SLOT q 
SOFTWARE CONFIGURC\TION 

Catalog *: m INPUT 120 UAC 8PT ISOLATED 
Ref Addr : x10001 Size : 8 

I AC8 
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5. Assign a beginning I/O reference address to this module. Move the cursor to:: 

Ref Addr : %I00001 

For this example, you will purposely enter an incorrect I/O reference. First, move 
the small cursor to the right in the Reference Address field by pressing the CTRL 
and Right cursor keys. Enter 1 and then 6 as the last two digits. Now th.e 
reference address should look like this: 

Ref Ad&r : %I00016 

This reference address is incorrect because it does not begin on a byte boundary. (A 
byte boundary is a number which is one greater than an integer multiple of 8; for 
example, 1,9,17, or 25). 

6. Watch the reference address. Notice that when you press the Down cursor k.ey 
once, the software automatically changes the reference address to the next lowest 
byte boundary: 

Ref A&r : %I00009 

and the message “The Reference Address has been adjusted to be byte aligned” will 
be displayed. 

7. For this lesson, the rest of the entries on this screen need not be changed. Press the 
Escape key to return to the rack display. 
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Configuring a Genius Communications Module 
Next, you will configure slot 3 of the main rack for a Genius Communications Module. 

1. Use the Right cursor key to highlight slot 3. 

> 

r 
PS l l 1 2 

::=E::===== p R 0 G 

1 CPU331 NDL230 

I AC8 

RefAdr 
z10001 

6 
IGl 

1 
J 

7 
iFIT 

8 1 9 1 10 
0 N ==:=:===z:==== 

1 

1 = 

L 

2. Press Genius (F2 1 from the VO Rack Configuration screen. Then, press GCM (~2 ) 
to display the catalog number of the GCM. 

SERIES 90-30 NODULE IN RACK 1 SLOT m 
SOFTWARE CONFIGURATION 

CATALOG 8 DESCRIPTION TYPE 

<< CURSOR TO THE DESIRED CATALOG NUNBER MD PRESS THE ENTER KEY >> 
<< PRESS PGDN KEY FOR NEXI PAGE, PGUP KEY FOR PREVIOUS PAGE >> 
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3. Press the Enter key to enter the catalog number shown in reverse video. The 
following detail screen is displayed. 

SERIES 98-38 IIODULE IN RACK 8 SLOT q 
iva CONFIGURATION 

GENIUS CONNUNICAIIONS MODULE 

From Addr : 16 Baud Rate 

Bus Addr 16: zGO01 
Bus CIddr 17: ~6833 
Bus Addr 18: 26065 
Bus fiddr 19: 26897 
Bus Addr 28: zGlZ9 
Bus Flddr 21: xGl61 
Bus bddr 22: 26193 
Bus Addr 23: x6225 

Length 
Length 
Length 
Length 
Length 
Length 
Length 
Length 

: 153X SID 

4. Complete the detail screen. To do this, you must be familiar with information in the 
Genius Communicafiom Module Manual, GFK-0412. For this example, we will assume 
the default entries are correct. 

5. Press Rack (Shift -Fl) or the Escape key to return to the rack display. 

6. Press the Escape key from the rack display (or CTRL-U) to save the created 
configuration. 

Ending the Lesson 
The configuration created was saved when you pressed Rack (Shift-Fl) or the 
Escape key to return to the rack display. This is the end of the lesson. 
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A default setup file is created during installation. Only in special circumstance:s will this 
file need to be changed. Follow the steps below in order to edit the setup file. 

Displaying the Setup Screen 
1. After completing the installation and restarting the computer as described, at the 

MS-DOS prompt, type I&f90 and press the Enter key. A menu of Series 90 PLCs 
and functions is displayed. 

jmo IYQ-za 1 8 0 
iah 

1 
b 

1=2-3* 4#&~I-&&&~J~ 

LOGICIIFISIER 98 SOFTWFIRE 
FOR SERIES 90 (cl PROGMNNFIBLE CONTROLLERS 

. 

Command tlenu 
Logicmaster 90 Setup Package 

Use the Shift-function keys to select PLC type. 
Use the function keys to start software package. 

Note 
Unlike the setup features discussed in chapter 6, you must begin the 
setup steps detailed in this appendix by entering the “Logicmaster 90 
Setup Package” by pressing F9 from fhe Logicmasfer main menu, nof from 
within the programmer. 
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2. Press Setup IF9 1 to select the setup function. The following menu is displayed: 

LOGICNFISTER 90 Setup File Editor 

Uersion 4.3 

Fl . . . Terminal 8 Printer Options 
FZ . . . Specify Palette Colors 
F3 . . . Specify Disk Driues 
F4 . . . PLC Communications Options 
F5 . . . Specify Language 

F10 ..a Save Setup File 

<< Use the Escape key to exit >> 
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Selecting Terminal and Printer Options 

To select terminal and printer options, press Terminal Options ( ~1) from the Setup File 
Editor menu. 

GFK-0466G Appendix C Programmw Environment Setup 

Terminal & Printer Options 

Country code: 1 

CGA Uideo Snow Suppression: 

<< Use Tab/Shift-Tab keys to adjust field contents.>> 
<< Use the ++tL arrow keys to select a field.>> 

Use the cursor keys to move from one option field to another. Selected fields are shown 
in reverse video on the display screen. Then, use the Tab and Shift-Tab keys to toggle 
each selection. 

Field Description 

Programmer Logicmaster 90-30/20/Micra software may be run on machines with or with- 
Mode Keyswitch out a keyswitch to specify the operational mode (ONLINE, MONITOR, or 

OFFLINE). Choices for this field are ENABLED or DISABLED*. 

For a Workmaster or CIMSTAR I industrial computer with a keyswitch, the 
keyswitch should be enabled. For computers without a keyswitch, it should 
be disabled. 

Note: Enabling the keyswitch disables the use of ALT-M to change modes. 
You must disable the keyswitch in order to use ALT-M to change operational 
modes on a computer with a keyswitch. 

CGA Video Snow This field is important only if your personal computer uses a CGA (,Color 
Suppression Graphics Adapter) compatible video adapter. If you have a CGA-compatible 

adapter that does not need delays to avoid video flicker (referred to as 
snow), you may increase the performance of Logicmaster 90-30/20/Micra soft- 
ware by using this entry to disable snow control. Choices for this field are 
ON* or OFF! 

For a system using an IBM compatible Color Graphics Adapter, snow control 
should be enabled by selecting ON. For systems which have eliminated this 
problem, the selection should be OFF. 

IBM Compatible If your printer is capable of producing IBM compatible graphics characters, 
Graphics Printer you may improve the appearance of your ladder logic printouts by enabling 

this table has no title this option. Choices for this field are YES or NO*. 
Default Selection 

When the selections are complete, press the Escape key to return to the Setup File Editor 
menu. 
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Specifying Palette Colors 
If your personal computer has a color monitor and the video adapter is an EGA 
(Enhanced Graphics Adapter) or VGA (Video Graphics Array), you may select the colors 
that will be used in the Logicmaster 90 displays. 

To specify palette colors, press Colors (F2 1 from the Setup File Editor menu. 

/I I I I I I I I I I 
Ifrgnd+ tfrgnd- 3specl+ ¶spccl- Sbkgnd+ bbkgnd- 7bordr+ abordr- 9 GEF 10 B&W 

Specify Palette Colors 

Foreground m 

Background m 

Special m 

Border m 

I This box shows how colors will appear within Logicmaster PG. 
This line is written with the Special intensity attribute. 
Use the controls described below to adjust these colors. 

Fl/FZ : ad just Foreground F3/F4 : ad just Spec ia 1 
FS/Fb : adjust Background F7/F8 : ad just Border 

FV: Use GE Fanuc colors 
FlG: Use white on black 

The middle portion of the screen, enclosed in a box, provides a sample display using the 
currently selected colors. The numeric values stored in the palette registers control the 
foreground, background, special, and screen border colors. 

The color values in the palette registers may be changed by pressing the function keys 
(Fl through FlO), as described in the lower portion of the screen. The function keys are 
paired; one key increases the value while the other decreases it. The values may be 
adjusted within the range 0 to 63. As the values are changed, the colors in the sample 
display box are updated accordingly. 

You may wish to experiment with different color combinations. When you are satisfied 
with your selections, press the Escape key to return to the Setup menu. The color values 
will be saved along with the other setup information; these color values will be used 
each time you start up the Logicmaster 90-30/20/h4icro software. 
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Completing the Disk Drive Setup 
To complete the disk drive setup, press Drives (F3 ) from the Setup File Editor menu. 

* 
I= ?m k I- 5- c,- I- Q- 4-l!- 

Specify Disk Driues 

User Disk Setup Default Disk Setup 

Default disk setup fs based 
upon current host computer. 

Fl . . . Change driue type 
FZ . . . Remove driue 
F3 . . . Use default setup 

1. If the drives shown on the left of your screen are correct, press Default (F3 ) . If the 
current selections are not correct, change them as instructed. 

2. Press the Escape key to return to the Setup File Editor menu. 
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PLC Communications Options 
The PLC Communications Options screen enables you to select whether to 
communicate with the PLC through a WSI Board or serial COM port and to select one of 
four different interrupt lines on the PC backplane. To display this screen, press PLC 
Communications Options (F4 ) from the Setup File Editor menu. 

Remember, unlike the serial port setup discussed in chapter 6, to access this screen you must 
enter Setup (F9)from the main menu which takes you to the Setup File Editor screen, then 
press PLC Communications Options (F4 ) -see pages C-l -C-2 for more information. 

Standard Serial COM Port Installed 
In the following example screen, only the standard serial communications version of 
software is installed. 

PLC Communications Options 

Series 90 PLC type: 90-30 

I 
Communication Device : B I (Ser in 1 COtl port 1 
Driver llemory Area: automatic (automatic,DOS,EllS,HIl~,iJHB~ 

/ 

<< Use Tab/Shift-Tab keys to adjust field contents.>> 
<< Use the +-rtl arrow keys to select a field.>> 

. \ 

I 

Field Description 

Communication Device When both the WSI and standard serial communications versions of 
Logicmaster 90-30/2O/Micro software are installed, you must choose 
whether to communicate with the PLC through a WSI Board* or 
SerialCOMport. 

Driver Memory Area This field shows the current selection for which area of memory the 
communications driver will load into. The default and recommended 
setting is “automatic” as shown above. 

* Default Selection 

Standard Serial COM Port and Driver Memory Area 

To change the serial COM memory area, use the Down Arrow key to move the cursor to 
the “Driver Memory Area” field. (Selected fields are shown in reverse video on the 
display screen.) Then, use the Tab and Shift-Tab keys to toggle each selection, As noted 
above, the “automatic” setting is recommended; this lets Logicmaster determine which 
area of memory it is best to place the driver. For information about the different 
memory configuration options, read pages 6-6 and following in this manual. 

-. 
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PLC Communications Options- 
Both WSI and Serial COM Port Installed 

In the following example, both the WSI and Standard Serial Communications versions of 
Logicmaster 90-30/20/‘Micro software are installed, and the serial COM port was chosen 
as the communication driver. 

PLC Communications Options 

Series 90 PLC type: 90-30 

<< Use Tab/Shift-Tab keys to adjust field contents.>) 
<< Use the +-+Tl arrow keys to select a field.>> 

Note 
To change the selection of “Communication Device,” use the Tab and 
Shift-Tab keys to toggle the selection between “Serial COM port” and 
“WSI.” This, of course, is only applicable if you have both the WSI and 
the Standard Serial COM Port installed. 
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PLC Communications- 
WSI Version with Configurable Interrupt Request 

In the next example, the WSI version of software is installed and selected, and a WSIB2 
Board was used. Note that the default value IRQ3 appears in the “WSIB Interrupt 
Line” field. This value can be changed by using the Tab and Shift-Tab keys to toggle 
each selection. 

PLC Communications Options 

Series 90 PLC type: 90-30 

' Communication Deuice: m (US1 card,Serial COIl port) 
WSIB Interrupt Line: IRQ3 (IRQ7, IRQ3, IRQ4, IRQ5 ) 

<< Use Tab/Shift-Tab keys to adjust field contents.>> 

Field Description 

Communication Device When both the WSI and standard serial communications versions of 
Lo&master !9030/2o/Micro software are installed, you must choose 
whether to communicate with the PLC through a WSI Board* or 
serial COMport. 

WSIB Interrupt Line In a PC or PC-AT computer, the WSI Board can be configured to use 
four different interrupt lines on the PC backplane. Choices are 
IRQ3, IRQ4, IRQS, or IRQ7*. This option is available only if you 
are using the WSIB2 Board for communications. If you have the 
older WSIBl Board, the interrupt line is displayed as IRQ3 and is not 
changeable. If you have selected a serial COM port for communica- 
tions, this option is not displayed. 

?x.L .̂.IL c l̂̂ -c,.- 

Note 
When the WSI Version of Release 4 or later of Logicmaster 90-30/2O/Micro 
software is used on a Workmaster II industrial computer or other 
microchannel personal computer with a WS9A2 board, the selection of 
an interrupt line on the PLC Communications Options screen must be 
set to IRQ3. Failure to select IRQ3 will result in improper setup of the 
board, possible lockup of the Logicmaster software during startup, and 
failure to communicate with the PLC. 
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Logicmaster’” Key Help (ALT-K) 

Description 

GFJ-055E Logicmaster” Key Help (ALT-K) GFJ-05% 

KeySequence Description 

Keys Available throughout the Software Package 
AL7 A , men 

itml ” . , Logicmaster” Key Help (ALT-K) GFJ-055B 

Kev Seouence 1 Description 
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Appendix 

F 

User Command Menu 

You can maintain a file of MS-DOS executable commands outside of the Logicmaster 
software packages. This command definition file named COMENU.DAT contains a list 
of task entries, each with a unique display label and associated MS-DOS command. The 
file is stored in the Logicmaster home directory (normally \LM90 ) and can be edited 
using an MS-DOS compatible text editor such as EDLIN. The MS-DOS commands in 
this file can be used to run other software packages and perform routine MS-DOS 
functions, such as disk maintenance. 

Accessing the User Command Menu 
The MS-DOS executable commands maintained in the COMENU.DAT file are accessed 
from the User Command menu called Comenu. 

1. To display this menu, press Comenu (~8 ) from the menu of Series 90 PLCs and 
functions. A sample Comenu is shown below. 

USER CONtlAND NENU 

Command definitions are stored in: C:\LIlVO\CONENU.DAT 

Format diskette B: 
Check for lost files 
Delete lost file data 

Pause after command execution: n (NO,YES) 
Current command number: 1 Total commands: 5 
Current command string: edlin z$plcrootz\comenu.dat 

I << Use tl arrow, PgUp/PgDn, Home/End keys to select a menu entry.>> 
<< Press Enter 4' to activate the menu entry.>> 
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2. When ~8 is pressed, the Logicmaster startup program reads the Comenu definition 
file and creates a display similar to the one shown above. 

3. Use the cursor keys, the Page Up and Down keys, or the Home and End keys to 
select a command. The label for the currently selected entry is shown in reverse 
video. If more command definitions are available than can be displayed on the 
screen, use the cursor keys to scroll through the entries. The number of the 
currently selected command and the total number of commands are displayed 
beneath the labels window. The MS-DOS command string for the current entry is 
shown beneath the labels window for verification of the command text associated 
with the entry. 

4. Move the cursor to the desired command label and press the Enter key. The menu 
program will clear the screen and submit the selected command to MS-DOS for 
execution. Subsequent screens are controlled by MS-DOS and the selected 
command. 

5. When the command is completed, control will normally return immediately to the 
Comenu display. However, you may wish to pause after the execution of the 
command in order to study the display generated by the command. If a pause is 
desired, enter Y (Yes) in the Pause after command execution field, or use the Tab, 
Shift-Tab, Space, or Backspace key to toggle the value of the field from No to Yes. 

6. After the pause, MS-DOS will prompt you to press any key in order to continue. 
When a key is pressed, the User Command menu is displayed again. 

7. Press Exit (~10 ) or the Escape key to return to the menu of Series 90 PLCs and >- 
functions. 

Creating a COMENU.DAT file 
A default command definition file is provided with the Logicmaster 90-30/20/Micra 
software. The default file provides example definitions and includes entries for 
performing disk formatting. 

Definitions may be entered in the COMENU.DAT file in either of two forms: 

<display label> = <DOS command string> 

or 

<display label> = 
<DOS command string> 

according to these guidelines: 

1. Blank lines and lines beginning with a semicolon are ignored. 

2. Lead and trailing space and tab characters around the label and command are ignored. 

3. The label may be any text up to 50 characters long. Labels which exceed this length 
are truncated. 

,_.. 
4. The equal sign (=) must appear on the same line as the label. A carriage return and 

line feed may follow the equal sign if you want the command text to start on a 
separate line. 
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5. Each command string is terminated by a carriage return and line feed, or by -the 
end-of-file. The command string itself should not contain any carriage returns, even 
if the string is longer than can be displayed on a single line. 

6. The command string is limited by MS-DOS to a maximum length of 127 characters. 
Commands which exceed this length are ignored, and the associated label is not 
displayed. 

7. A maximum of 100 definitions can be processed; any additional definitions beyond 
the limit are ignored. 

8. You may include in the definition file a command for editing the definition file itself. 
This will allow you to modify the file even while remaining within the Logicmaster 
environment. 

Example Comenu Definition File 
The following is an example Comenu definition file used to create the Comenu shown 
above. 

GFK-0466G 

; This is the Comenu definition file. 
; Blank lines and lines starting with a semicolon are ignored. 

; The following entry may be used to start the editor on this file, 
; so that additional revisions may be made without leaving the LM90 shell. 

Edit Comenu definitions = 
edlin \LMgO\COMENU.DAT 

; Disk utilities: 

Format diskette A: = format a: Iv 
Format diskette B: = format b: Iv 
Check for lost files = chkdsk /f 
Delete lost file data = de1 \fileO*.chk 
Duplicate floppy A: = diskcopy a: a: 

; Third-party packages: 

Cadepa grafcet package = \SWN\CADEPA 

; User applications: 

Application 1 = \appl\appl.bat 
Application 2 = \appl\appZ.bat 
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Appendix Files Created with 

n 
G Logicmaster 90-30/2O/Micro Software 

This appendix lists the files created with Logicmaster 90-30/20/Micra software. The files 
are identified here by their extensions. The content of each file is briefly discussed, along 
with an explanation of when the file is created. None of these files is created during the 
INSTALL process. 

I Caution I 

,- 
Do not use MS-DOS to copy individual files from one folder to 
another or to delete files. Doing so may produce unexpected results. 
MS-DOS may only be safely used to copy an entire program folder to 
another program folder of the same name. 
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Files in the Program Folder 
The following files are associated with program logic. They are created as a result of 
editing the program. 

Note 
PDT and STE are new file extensions available with Release 3.50 of 
Logicmaster 90-30/20 software. PDT combines PRG and .DAT files 
from earlier releases into one file. .STE combines .SYM and .NXP files 
from earlier releases into one file. 

Extension 

.PDT 

.DEC 

STE 

.EXP 

.LHl 

SDE 

File Description 

This file contains the program logic. 

This file contains program block 
declarations, as well as other data 
including information about the coil 
usage and retentive sense of the %Q 
and %M references. 
This file contains the nicknames, 
reference descriptions, and identifiers 
associated with a particular 
subroutine. 

This file contains the text for 
comment rungs. 

This file contains the header from 
each PDT file. 

This file contains material that was 
selected and written to a program 
segment. 

When Logicmaster 90-30/20iMicro 
Software Creates the File 

The -MAIN.PRG file is created during the 
first edit session in the program. When a 
subroutine is declared, its PDT file is 
created. 
The -MAIN.DEC file is created during the 
first edit session in the program. There is 
one .DEC file for the entire program. 

The -MAIN.STE file is created during the 
first edit session. The STE file for a 
subroutine is created when a nickname, 
reference description, or identifier is first 
defined within that subroutine. 

The .EXP file is created when the first 
comment rung for the program is 
programmed. 
The .LHl file is created during the first 
edit session. There is one .LHl file per 
folder. 
The SDE file is created when you press 
Write (F5). Unlike the other files listed 
above, SDE files may be written to any 
MS-DOS directory. The default 
destination is the current folder. 

_- 
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When specifying values using the Reference table function, Logicmaster 90-30/20/h4icro 
software creates files to contain this information. The folder may contain these two files 
for each reference type. Only reference types which permit overrides may have 
override files. (The %I reference is used here only as an example.) 

When Logicmaster 90-30120lMicro 
Extension File Description Software Creates the File 

.I The MAIN.1 file contains initial 
valu& for %I references. 

The -MAIN.1 file is created when data is 
first entered for any %I reference. 
There is only one .I file per folde:r. 

.I0 The MAIN.10 file contains initial 
override data for %I references. 

The -MAIN.10 file is created when data is 
first entered for any %I reference. 
There is only one .I0 file per follder. 

When specifying formats using the reference table function, Logicmaster 90-30/20/Micra 
software creates files to contain this information. 

Extension 
File Description 

.RDF The .RDF files contain information 
specifying the formats for reference 
data. specified for any of the fixed or mixed 

tables, respectively. A folder may contain 
up to two of these files. 

The configurator packages creates files to contain the configuration data. 

Extension File Description 
When Logicmaster 90-30/20/Micra 

Software Creates the File 
1 I  

.CFG 1 The IOCFG.CFG file contains infor- 1 The IOCFG.CFG and CPUCFG.CFG files I 
mation about the I/O configuration are created when any configuration data 

for the program. The CPUCFGCFG is first edited. 
file contains information about the 
CPU confirmration for the urogTam. 

Teach files are used to store a sequence of keystrokes that may be repeated. 

Extension File Description 

.DEF This file contains keys that were 
pressed while in Teach mode. 
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Files in the Logicmaster 90=30/20/Micra Home Directory 

For your convenience, Logicmaster 90-30/20/Micra software creates files that store 
information to be used as defaults the next time the software is booted. 

1 Extension File Description 

.DAT 

.PSU 

SET 

.FLD 

The modem auto dial feature writes 
information in the MODEM.DAT file. 
This file is only used with Logicmaster 
90-30 software. 
These files contain setup information 
that is specified using the Program- 

mer Setup functions. A file name 
may be specified for these setup files. 
Default file names are %COMl.PSU 
or %COM2.PSU, ‘$6PLCO3O.PSU, 
and 5% WSIO3O.PSU. These files 
contain information that can be used 
as defaults on the Printer Serial Port 
Setup, Select SNP Connections, and 
Programmer WSI Serial Port Setup 
screens, resnectivelv. 

This file contains information that is 
specified using the Print functions. 

The LAST30.FLD file contains the 
name of the selected folder. 

When Logicmaster 90-30/20lMicro 
Software Creates the File 

The .DAT file is created using Logicmaster 
90-30 software when modem information 
is saved. 

1 

The PSU files are created when Save (F7) 
is pressed. 

A PRINTSET file is created when 
information on the Setup Printer 
Parameters screen is saved. The 
SCRPRINTSET file is associated with 
information on the Select Screen Print 
Destination screen. 
The .FLD file is created when the first 
folder is created when booting the 
software. It is used as the default the 
next time the software executes. 

Cross Reference Data Files 

Print function cross reference data files are not automatically deleted when you exit the 
print function. You can, however, specify that the files be deleted at the end of a cross 
reference listing by setting the Delete Files After Use field on the Cross Reference screen 
to Y (Yes). (Refer to chapter 9, section 3, “Print Program,” for more information.) 

When Logicmaster 90-30/20/Micra 
Extension File Description Software Creates the File 

.XRF The .XRF file contains cross reference A XRF file is created for each logic block 
data for a single logic block. when printing a listing containing cross 

reference tables, reference use tables, or 
in-ladder cross references. 

.xov The PRINTXOV file contains data for A PRINTXOV file is created when the all 
managing the .XRF files. blocks option is selected while printing a - 

listing containing cross reference tables, 
reference use tables, or in-ladder cross 
references. 
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Common User Errors 

Error Message: “Error Detected in WSI Board” 
Some users of IBM-clone computers have experienced difficulty using Logicmaster 
90-30/20/Micra software. The computer backplane clock rate for the WSI Board sIot 
should not be greater than 8 mHz. 

In addition, certain device drivers installed by CONFIGSYS when DOS is booted can 
prevent the expansion bus from performing B-bit data transfers with the Work Station 
Interface (WSI) Board. When this situation occurs, the Logicmaster 90-30/2O/Micro 
software displays the error message, “Error detected in WSI Board,” during initialization. 

To correct the problem for a COMPAQ computer: 

1. Copy CONFIG.SYS to CONFIG.SAV to preserve the original version of the 
CONFIGSYS file. 

2. Examine the CONFIG.SYS file (type CONFIGSYS) for a DEVICE statement isimilar 
to one of these statements: 

device=xxxxxx.sys bus 16 
device=c:xxx/sys bus 16 
device=c:xxx.sys <other parameters> bus 16 

where <otherparameters> represents any number of words or numbers separated 
by spaces. 

3. Using a text editor such as EDLIN, remove “bus 16” from the statement. 

4. Save the modified version. 

5. Power the computer off and on. A warm boot (i.e., pressing CTRL-ALT-Delete) will 
not reset the hardware for correct &bit operation. 

If some other application program requires the unmodified form of the device driver, 
different versions of the CONFIG.SYS file can be used for it and for Logicmaster 
90-30/20/Micra software. A good method for managing this technique is to use a 
separate batch file to copy each version when it is needed from its permanent, 
distinctive file name (e.g., CONFIG.LM) to CONFIGSYS. 
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Trouble Communicating with the Series 90-30 or Series 90-20 PLC 
Error Message: “Error Detected in WSI Board Port” 
Error Message: “Error Loading Code into WSI Board” 

Certain boards installed in the computer can conflict with the interrupt used by the 
Work Station Interface Board. The WSI Board uses the expansion bus IRQ3 interrupt 
request line. IRQ3 is assigned to the COM2 serial port and is also used by other 
communication adapters. If the WSI Board is installed in a computer where COM2 is 
used by an application which requires the use of interrupts (e.g., serial mouse), then 
neither the WSI Board nor the COM2 application will operate properly. The WSIB2 
Board has a software-configurable interrupt request line. Refer to the information on 
PLC communications options in appendix C, Progrummer Environment Setup, for 
information on moving the interrupt request line to one that does not conflict. 

The WSI Board uses the MS-DOS memory addresses ranging from CEOO:O to CE00:lFFE 
Other applications must avoid this address range. It may be possible to configure the 
application to use a different address range than that of the WSI Board. Consult the 
documentation for the conflicting application for more information. 

The WSI Board uses the I/O port addresses 310 hex to 313 hex. Other applications must 
avoid these port addresses in order to prevent conflicts. 

Error Message: “File System Error” 
If the message, “File System Error”, occurs, the FILES allocated in the CONFIG.SYS file is 
probably too low. Change or add this line to the CONFIGSYS file: 

FILES=20 

You must then reboot your computer in order to activate the new value for FILES in the 
modified CONFIG.SYS file. To reboot your computer, press CTRL-ALT-Delete. 

If this line already exists, try changing the number to 30 (i.e., FILES=30) and rebooting 
your computer. 

Error Message: “Read/Write PLC Initialization Aborted” 
If the message, “Read/Write PLC Initialization Failure”, occurs while attempting to run 
Logicmaster 90-30/20/Micra software, the WSI Board may not be seated properly. 
Re-install the WSI Board in the computer slot or try another slot. If this does not correct 
the problem, the board may be bad. 

Error Message: “Constant Out of Range” 
If the message, “Constant Out of Range” occurs while trying to enter hexadecimal 
constants, you may be trying to enter hex constants into integer type functions. Use the 
Types (FlO) function softkey to change the function type. .- 
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Cannot Install the Software 
You must have at least 1.4 Megabytes of hard disk space and an additional 600K bytes of 
temporary hard disk space if Lotus/Intel&licrosoft expanded memory (LIM 3.0 or 
higher) is not available for Logicmaster 90-30/20 software. Also, be sure the 
CONFIGSYS file has files set to at least 20, i.e., FILES=20. 

If the message, “The unarchive program failed (PKll)“, occurs, check the CONFIGSYS 
file. It should have the line FILES=20. If it does, try changing that to FILES=30,, reboot 
the computer, and try the INSTALL procedure again. 

If the message, “The unarchive program failed (PKl)“, occurs, try installing the software 
again. If the INSTALL procedure still fails, the INSTALL diskette is probably bad. 

Error Message: “Comm Driver Not Loaded” 
If the message, “Comm Driver Not Loaded” occurs, you may be trying to run the 
standard serial communications version of Logicmaster 90-30/20/Micra software without 
the correct version of MS-DOS and/or without a memory manager. Refer to chapter 1, 
“Introduction,” for a list of what you will need in order to run the Logicmaster 
90-30/20,Micro software. 

Printer Output is Garbled 
If the Specify Graphics Printer option was enabled in the Logicmaster 90 setup package, 
make sure that the attached printer supports the IBM graphics character set. 

If you have a serial printer, make sure the appropriate serial port has been confi,gured 
with the MS-DOS mode command to match the printer settings. The MS-DOS mode 
command should be used to configure the serial printer port before starting up the 
Logicmaster 90 software package. For more information, see chapter 6, “Progra:mmer 
Setup.” 

Error Message: “Port/File Access Denied” 
Attempting to print logic to a virtual drive which is full results in the error “Port/File 
access denied.” To correct the problem, delete some files from your virtual disk. 

System Software Error ID: 0000 EX: 0000 
Logicmaster 90-30/20/Micra software does not have enough available RAM to p’erform 
the operation. Check the AUTOEXECBAT and CONFIG.SYS files to remove any device 
drivers or Terminate and Stay Resident (TSR) programs in order to free more R4M. 

Busy Message Displayed After Load 
The message, “Loading , . .” will continue to be displayed after a load operation fails 
because of incompatible files. To clear the busy message, press any key. 
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Variable Declaration Table Import/Export 
Using Comma Separated Variable (CSV) Format 

Comma Separated Variable (CSV) Format and SNF Format 

The Shared Name File (or SNF) format is an extension of the industry-standard Comma 
Separated Variable (CSV) format. If you are planning on importing a file into the 
Variable Declarations Table as discussed on page 3-41, you must ensure that your file is in 
SNF format. When exporting Variable Declarations as discussed on page 343, Logicmaster 
places the files into SNF format (see page 3-41 for more information on SNF format). 

SNF files contain two types of information, Comments and Records. Comment lines 
begin with the Comment Line Sequence ## (i.e., two consecutive pound characters as 
the first non-blank characters in the line). Records, except for Header Section records 
(see below), do not begin with the Comment Line sequence. 

General SNF Format Rules 

l Shared Name Files shall have a default extension of “.SNF”. The recommended 
naming convention is that the filename be the same as the source file (folder) from 
which the SNF is generated. 

l Comment lines begin with the double pound sign (“##“) character sequence as the 
first non-blank character. 

l Comment lines may appear anywhere within the SNF, but may not occur inside a 
record. 

l Records continued over several lines may not have intervening comment lines. 

l The SNF will consist of three sections which must occur in order: 

(1) an optional Header section 

(2) a required Field Names section 

(3) a required Data section. 

l All sections are made up of comma separated variable (CSV) records. Each CSV 
record is composed of a list of fields separated by commas. Individual fields may be 
enclosed within double quotation marks, and fields that contain commas must be 
enclosed within quotes. 

l All records in a section must include the same fields, and the fields must be in the 
same order in each record. Fields in records may be left empty, but empty fields 
must be delimited with commas like all other fields. 
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l Spaces surrounding the comma delimiters in a record are ignored. To include 
leading or trailing spaces in a field, surround the field with quotation marks. 

l Records may span one or more lines of text in an SNF file. A line of text in an SNF 
file ends with the new line character (or character sequence) appropriate for the 
operating system. The last line of text in the file must include a new line character. 

l Any line beginning with a double colon sequence (::) is considered a continuation of 
the record started on the previous line. Fields must be contained within a single line, 
and their trailing comma delimiter must follow the field on the same line as the field 
(i.e., lines of text followed by continuation lines must end in a non-quoted comma). 

l Blank lines are not allowed. 

l The maximum line size is 2000 characters. 

l The maximum record size is 2000 characters not counting continuation characters 
and new line characters. 

l The maximum number of fields in a record is 100. 

Header Section Rules 

l Header section records may not span multiple lines. 

l The Header section contains structured comments which provide some context for 
the file. 

l All header section entries must be accepted by any package using the SNF format, __-. 
but they need only interpret and use the ones they recognize. 

Field Names Section Rules 

l The Field Names Section contains one and only one record. 

l The Field Names Section begins with the first non-comment line in the file. 

l Field Names are case insensitive. 

l PT-ID must be the first field in the Field Names section. 

l No empty field are permitted in the Field Names section. 

Data Section Rules 

l The Data Section follows the Field Names Section. 

l The Data Section begins on the first non-comment line after the Field Name section 
and continues to the end of the file. 

l Predefined Keywords in the Data section are case insensitive 

l PT-IDS in the Data Section are case insensitive. 

8 Empty fields are permitted in the Data section, but they must be delimited by 
commas. 

l If the PT-ID field is empty, the ADDR field must be present and not empty. 

l The format of numbers shall be whatever Excel 5.0 uses as a default when creating a - 
CSV files. 
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The Header Section 

This section of the SNF contains fields which define the context of the SNE The Header 
section has four keywords currently defined. It is expected that additional keywords will 
be defined by GE Fanuc and in addition customers will wish to add their own keywords. 

##&&Crea for 

##&&CreateDate 

##&&ProgDate 

##&&FileType 

This identifies the program which specified the content of this SNF file. 
Three possible values generated by GE Fanuc programs are: “CIMPLIC- 
ITY”, “LOGICMASTER”, or “PROCESS-90”. Other values for this field 
will not caust: 2n error. 
This specific- ;he date when this SNF file was created. The date format 
shall be in &I: format “(d)d-mmm-yyyy”, for example, 31-MAY-1994, 
4-NOV-1986, or ll-Sep-1994 
The date of the creation of the program with which this SNF file is 
associated. If Logicmaster is creating the SNF file, this field contains the 
date the program was last updated. If the PROCESS 90 Editor is creat- 
ing the SNF file, this field contains the date the associated Strategy was 
last updated. 
This identifies what type of data is contained within this SNF. The pos- 
sible values for this field are: “STRATEGY”, “I/O”, “I/O~WITH~FAULTS”, 
‘ALGORITHM-DATA”. 
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The Field Names Section 

_-- 

This section of the SNF is used to specify the names of the fields in the Data section, and 
the order of these named fields. The order of the fields in the field names section is the 
order to be used in all records of the Data section. The field names recognized by 
Logicmaster are shown below. 

Note: Cimplicityo recognizes these field names plus field names specified in the 
Cimplicity@ Systems ImporflExport Utility Operation Munud (GFK-0923). 

Field Name Meaning of This Field 

PT-ID Tag Name of this point * 
ADDR A mnemonic reference to a PLC memory location. 
DESC An ASCII string describing what data this point represents. 
PT-TYPE What type of data is being described by this point 

There are additional field names used by Cimplicity and by PROCESS90. For those field 
names refer to the documentation for each product. Additional fields which are not 
supported by the importing program will be ignored without error, 

The field name order as shown in the above table is the preferred order. 
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Example CSV (SNF) File 

The following is an example of the CSV format (i.e., SNF format) used by Logicmaster. 
This example was exported from Logicmaster as noted in the first four lines. The double 
pound sign and double ampersand denotes commented lines. If you had created this in 
a spreadsheet program, it would look the same without the commented lines. 

##&&Creator,LOGICMASTER 

##&&CreateDate,l7-MAR-1995 
##&&ProgDate,21-FEB-1995 
##&&FileType,I/O 
PT-ID,ADDR,DESC,PT-TYPE 
D~HATCH,%IOOOOl,Dry Hatch Status,BOOL 
W_HATCH,%IOOOO2,Wet Hatch Status,BOOL 
A~RESET,%100008,Alarm Reset,BOOL 
ALM~ACK,%QOlOOO,Alarm Acknowledge from BCS,BOOL 
BCSJNT,%QOlOOl,BCS initialization,BOOL 
NEXT_BT,%Q01002,Next Batch,BOOL 

AGIT-ON,%M@lOOl,Agitator Status, 
BULK_ON,%MOi002,Bulk Ingred Valve Status, 

STEAM_O,%MO1003,Steam Valve Status, 
AGIT-SP,%ROOOll,Agitate Speed Setpnt,INT 
TEMP_SP,%RO0012,Reactor Temp Setpnt,INT 
AGIT_T,%ROOO13,Agitate Time (seconds),INT 
BULK_AD,%R00014,Bulk Add Measure (lbs),INT 
PHCTL1A,%R00021,BulkAddPhase Control Reg #l,INT 
PHCTLlB,%R00022,BulkAddPhase Control Reg #2,INT 
PH~CB1A,%R00023,BulkAddPhase Ctl But Reg #l,INT 
PH~CBlB,%R00024,BulkAddPhase Ctl But Reg #2,INT 
INTL~R1,%R00025,BulkAddPhase Intlock Reg,INT 
PHSTS~1,%R00026,BulkddPhase Status Reg,INT 
BK_WGT,%ROOO27,Bulk Added Weight,INT 
R-TEMP,%AIOOOl,Reactor Temp,INT 
LIQ_LEV,%AI0002,ReactorLiquid Level,INT 
AGIT_S,%AIOOO3,Agitate Speed,INT 
ST_F_RT,%AIOOO4,Steam Flow Rate,INT 
AGIT-SC,%AQOOOl,Agitate Speed Corrmand,INT 
ST_V_PO,%AQOOO2,Steam Valve Position,INT 
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Numbers 
351 CPUS 

selecting a folder created for another 
CPU, 7-4 

storing a program created for a 341 or 
lower CPU to a 351 CPU, 8-6 

A 
Access level, 2-27,5-4 

ADC module, 10-78 

Address overlap, 10-6 

Alphanumeric display coprocessor mod- 
ule, 10-78 

ALT keys, l-3,2-22, E-l 

Analog Combo, Configuring, lo-91 

Analog Output, High Density, lo-86 

Analog, configuring an Analog Combo, 
10-91 

Annotation, l-7,3-29,7-2 
comment, 3-29 
nickname, 3-29 
reference description, 3-29 

Annotation files, 8-3 

APM 
APM commands, lo-76 
configuring a single axis APM, lo-71 
configuring a two-axis APM, lo-70 
configuring an APM, lo-70 

ASCII characters, 4-14 

ASCII display format, 4-13 

ASCII string entry, 4-5 

Auto dial feature, 2-11 

Auto-next highest reference, 3-92 

AUTOEXECBAT file, 2-4 

Automatically inserting references, 3-99 

Axis positioning module 
APM commands, lo-76 
configuring a single axis APM, lo-71 
configuring a two-axis APM, lo-70 
configuring an APM, lo-70 

Backing up program folders, 7-8 

BAS/CCM mode, lo-59 

Base rack, selecting the, lo-18 
power supply, lo-21 

Base selection for the CPU 211,10-25 

BASIC mode, lo-59 

BCD-4,3-12 

Binary display format, 4-13 

Bit, 3-12 

Bit operation functions, 3-8 

Block declarations, 3-15 

Block edit, 3-107 

Block locking feature, 3-62 
displaying the lock status of the subrou- 

tine, 3-66 
EDITLOCK, 3-62 
permanently locking a subroutine, 3-66 
PERMEDITLOCK, 3-62,3-64 
PERMVIEWLOCK, 3-62,3-64 
unlocking a subroutine, 3-65 
VIEWLOCK, 3-62 

Block memory usage, 5-17 
block checksum, 5-17 
block name, 5-17 
block’s explanation text size, 5-17 
block’s logic memory size, 5-1:7 
block’s symbol table size, 5-17 

Borders, 3-51 

Byte, 3-12 

C 
Cabling, 2-2 

CCM ONLY mode, lo-58,10-66 

CCMPROG mode, lo-59 

CCMRTU mode, lo-67 

CCM/SNJ? mode, lo-69 

CFG file, G-3 

CGA video snow suppression, C-3 

Changing the configuration of a slot, 10-7 

CHKDSK (MS-DOS) command,, 2-6 

Clearing PLC memory, 8-10 
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Clearing program folders, 7-12 

CMM 
configuring a CMM, lo-64 

CCM ONLY mode, lo-66 
CCM/RTU mode, lo-67 
CCMiSNP mode, lo-69 
RTU ONLY mode, lo-67 
RTU/CCM mode, lo-67 
RTUiSNP mode, lo-69 
SNP ONLY mode, lo-68 
SNP/CCM mode, lo-69 
SNPiRTU mode, lo-69 

modes of configuration, lo-64 
selecting the configuration mode, lo-65 

Coil checking, 3-95 
MULTIPLE, 3-96 
SINGLE, 3-96 
WARN MULTIPLE, 3-96 

Coil Reference Printing, 9-16 

Colon, double, 3-30 

Colors, palette, C-4 

COMl, l-9,6-4,6-10,6-25 
port requirements, 6-5 

COM2,1-9,6-4,6-10,6-25 
port requirements, 6-5 

Comenu, F-l 

Comm driver not loaded error, H-3 

Comma Separated Variable (CSV) format, 
3-41 , I-l 

exporting variable declarations, 3-43 
guidelines for format and field names, 

I-l 
importing variable declarations, 3-41 

Command line, 2-26 

Comment, 3-29 

COMMENT instruction, 3-47 

Comment, rung, creating footers in list- 
ings, 3-49-3-51 

Comments, rung, 3-47 
adding text, 3-48 
creating borders, 3-51 
creating longer comments, 3-52 
inserting a rung comment, 3-47 
printing a title and subtitle, 3-52 
starting a new page of comments, 3-52 

Communications driver, 6-6 
communications driver load order, 6-8 

Index-2 

expanded memory, 6-7 
extended memory, 6-7 
MS-DOS memory areas defined, 6-7 
MS-DOS system memory, 6-7 

Communications driver load order, 6-8 

Communications module 
configuring a CMM, lo-64 

CCM ONLY mode, lo-66 
CCM/RTU mode, lo-67 
CCM/SNP mode, lo-69 
RTU ONLY mode, lo-67 
RTU/CCM mode, lo-67 
RTUiSNP mode, lo-69 
SNP ONLY mode, lo-68 
SNPiCCM mode, lo-69 
SNP/RTU mode, lo-69 

configuring a TCP’IP Ethernet module, 
lo-60 

modes of configuration, lo-64 
selecting the configuration mode, lo-65 

Compliant memory managers, 6-13 

CONFIGSYS file, 2-4 

Configuration 
CPU, 11-l 
I/o, 10-l 

Configuration lesson, B-l 

Configuration reference view, lo-98 
detail screen, lo-100 
displaying the rack screen, lo-101 
overlapping references, lo-103 
reference view table, lo-99 

Configuration software, l-4,219 
accessing the print configuration screen, 

9-19 
configuration lesson, B-l 
CPU configuration, l-4 
exiting the software, 2-16 
functions, 2-19 
I/O configuration, l-5 
main menu, 2-19 
menu tree, 2-20 
print configuration, 9-18 
printing configuration, l-10 
starting the software, 2-15 
version number, 2-19 

Configurations, tested, 6-18 

Configuring memory for the communica- 
tions driver, 6-6 

-_” 

Conflicts, port usage, 6-12,6-20 
print destinations, 6-20 
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setup files, 6-20 
user setup, 6-20 

Constant out of range error, H-2 

Continuation coil, 3-75 

Continuation contact, 3-75 

Control functions, 3-10 

Conventional memory, 6-16 

Conversion functions, 3-9 

Copying configuration, 10-6 

Copying program folders, 7-14 

Copying program folders to diskettes, 
7-15 

Copying program folders to the hard 
drive, 7-14 

Counters, 3-5 

CPU 211, configuring the, lo-23 

CPU configuration, l-4,11-1 
changing the PLC date and time, 11-3 
changing the SNP ID name, 11-4 
fault display and clearing, l-4 
PLC date and time, 11-2 
PLC memory alIocation, l-4 
PLC memory limits, 11-5 
PLC time and date, l-4 
SNP ID, 11-4 
storing the CPU configuration to the 

PLC, 11-l 
system response to faults, 1-4 

CPU module, configuring the, selecting a 
different CPU module, lo-13 

CPU, configuring the, 10-9 

Creating a program, 1-6 

Creating program folders, 7-4 

Cross references, 9-10 
deleting files after printing, 9-13 
including as part of the ladder logic, 

9-11 

,r-- 

including explicit and/or implicit cross 
references in the table, 9-12 

instruction symbols, 9-10 
parameters, 9-11 
print coil references, 9-16 
print reference tables, 9-14 
printing separate reference use tables or 

one single table, 9-12 
printing separate tables or one single 

table, 9-11 

selecting reference types for printing 
cross references, 9-12 

specifying a directory to store cross ref- 
erence data files, 9-13 

CSV and SNF formats, I-l 

CSV format, 3-41 , I-l 
exporting variable declarations, 3-43 
guidelines for formatting and field 

names, I-l 
importing variable declarations,. 3-41 

CTRL keys, l-3,2-22, E-l 

Current program, status of, 2-26 

Cutting selected rungs, 3-80 

D 
DAT file, G-4 

Data move functions, 3-8 

Data types, 3-12 
BCD-4,3-12 
bit, 3-12 
byte, 3-12 
dint, 3-12 
int, 3-12 
word, 3-12 

Data zoom feature, 3-13 

Date, 11-2 
changing the PLC date, 11-3 

Date, PLC, l-4 

DEC file, G-2 

Decrement reference address, 3-90 

DEF file, G-3 

Default configuration, 10-2 

Default reference table format, 4-18 

Delete column function, 3-87 

Delete instruction function, 3-89 

Delete row function, 3-88 

Deleting program folders, 7-7 

Deleting the configuration of a module, 
10-7 

DINT, 3-12 

Direct connection, 6-3 

Direction of the search, 3-102 

Discrete reference tables, 4-11 
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Discrete references, 4-4 
changing the values of a word of dis- 

crete references, 4-8 
forcing a discrete reference, 4-8 
removing overrides, 4-10 
using overrides, 4-9,4-10 

Disk drive setup, C-5 

Display aII mode, 3-53 

Display formats, 4-11 ,4-13 
ASCII, 4-13 
binary, 4-13 
changing the display format, 4-13,4-15 
changing the format of a table, 4-15 
defining a mixed table, 4-22 
deleting a line of a mixed reference 

table, 4-23 
editing the title of a mixed reference 

table, 4-21 
hexadecimal, 4-13 
mixed reference table, 4-20 
mixed user-defined table, 4-13 
moving the cursor in a mixed reference 

table, 4-24 
returning to default values, 4-18 
signed double integer, 4-13 
signed integer, 4-13 
timer/counter format, 4-17 
timer/counter format in a mixed refer- 

ence table, 4-24 
tmrctr format, 4-13 

Displaying file settings, 6-12 

Displaying port settings, 6-11 

Double colon, 3-30 

Double precision integer, 3-12 

Drawer, 7-l 

E 
Editing a program, l-6,3-1 

auto-next highest reference, 3-92 
automatically inserting references, 3-99 
block edit, 3-107 
changing register values, 3-115 
changing the display mode, 3-53 
coil checking, 3-95 
continuation coil, 3-75 
continuation contact, 3-75 
cutting selected rungs, 3-80 
delete column, 3-87 
delete instruction, 3-89 

- 

delete row, 3-88 
deleting a rung, 3-78 
editing a rung, 3-69,3-71 
editor options, 3-95 
forcing and overriding discrete refer- 

ences, 3-114 
generic search by reference type, 3-106 
implicit search, 3-106 
including rungs from a file, 3-83 
increment/decrement reference ad- 

dress, 3-90 
inserting or editing rungs, 3-107 
ladder logic program elements, 3-2 
modifying a reference address or 

constant, 3-112 
modifying instructions, 3-111 
move logic down, 3-86 
move logic right, 3-85 
online editing/monitoring, 3-107 
open space functions, 3-76,3-84 
pasting previously cut rungs, 3-81 
program annotation, 3-29 
program entry, 3-21 
program format, 3-15 
quick search for a coil, 3-106 
rung comments, 3-47 .- 
search and replace function, 3-104 
search function, 3-101 
selecting rungs, 3-79 
subroutine blocks, 3-59 
substitution groups, 3-108 
substitutions, 3-107 
variable declaration table, 3-33 
viewing variable declarations, 3-78 
writing selected rungs to a file, 3-82 

Editing functions, l-7 

EDITLOCK, 3-62 

Editor options, 3-95 
automatically inserting references, 3-99 
coil checking, 3-95 

EEPROM, 8-12 

Embedded high speed counter, Series 
90-20 

configuring the embedded HSC for a 
CPU 211,10-53 

configuring the embedded HSC mod- 
ule, lo-47 

Enhanced GCM, lo-79,10-81 

Enhanced Genius communications mod- 
ule, 10-79, lo-81 .^ 

Entry teach file, 2-24 

Equality of logic, 2-27 

GFK0466G 



Index 

Error detected in WSI board, H-l 

Error detected in WSI board port, H-2 

Error loading code into WSI board, H-2 

Error messages, H-l 
cannot install the software, H-3 
comm driver not loaded, H-3 
constant out of range, H-2 
error detected in WSI board, H-l 
error detected in WSI board port, H-2 
error loading code into WSI board, H-2 
file system error, H-2 
port/file access denied, H-3 
printer output is garbled, H-3 
read/write PLC initialization aborted, 

H-2 
system software error ID: 0000 EX: 

0000, H-3 
trouble communicating with the Series 

90-30 or 90-20 PLC, H-2 

Errors, common user, H-l 

Exiting the software, 2-14 

EXP file, G-2 

Expanded memory, 6-7,616 

Expansion rack, selecting an, lo-21 

Explicit cross references, 9-12 

Explicit search, 3-102 

Extended memory, 6-7 

F 
Fault display and clearing, l-4,1-7 

Fault table 
I/O, 5-12 
PLC, S-8 

File system error, H-2 

Files, G-l 
.CFG file, G-3 
.DAT file, G-4 
.DEC file, G-2 
.DEF file, G-3 
.EXP file, G-2 
.FLD file, G-4 
.I file,G-3 
.I0 file, G-3 
.LH1 file, G-2 
PDT file, G-2 
.PSU file, G-4 

.RDF file, G-3 

.SDE file, G-2 
SET file, G-4 
.STE file, G-2 
.XOV file, G-4 
.XRF file, G-4 
cross reference data files, G-4 
in the home directory, G-4 
in the program folder, G-2 

FLD file, G-4 
Folder functions, 7-2,7-3 

auto-select function, 7-5 
automatic folder selection, 7-6 
backing up program folders, 7-8 
clearing program folders, 7-12 
copying program folders, 7-14 
copying program folders to diskettes, 

7-15 
deleting program folders, 7-7 
locking/unlocking program folders, 7-13 
renaming program folders, 7-111 
restoring program folders, 7-9 
selecting/creating program folders, 7-4 

Folder functions, program, l-9 
Folders, program, l-9,2-16,7-1 

annotation files, 7-2 
auto-select function, 7-5 
automatic folder selection, 7-6 
backing up program folders, 7-8 
clearing program folders, 7-12 
copying program folders, 7-14 
copying program folders to diskettes, 

7-15 
deleting program folders, 7-7 
drawer, 7-l 
locking/unlocking program folders, 7-13 
names, 7-2 
program folder functions, 7-2 
renaming program folders, 7-11 
restoring program folders, 7-9 
selecting/creating program folders, 7-4 
TEMP program folder, 7-2 

Folders, programs, considerations when 
using a 351 CPU, 7-4 

Footers in listings, 3-49-3-51 

Forcing a discrete reference, 4-8 
Forcing and overriding discrete refer- 

ences, 3-114 
Function key assignments, 2-25 

G 
GBC, lo-84 
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GCM, lo-79 

Generic I/O modules, lo-44 

Generic search, 3-106 

Genius Bus Controller, lo-84 
configuring, lo-84 

Genius communications module, lo-79 

Grounding, 2-2 

H 
Hardware, l-2 

cabling, 2-2 
grounding, 2-2 
keyboards, 222 
standard serial communications version 

setup, 2-3 
WSI board, 2-2 
WSI version setup, 2-2 

Help (ALT-H), l-3 

Help screens, l-3 
help (ALT-H), l-3 
key help (ALT-K), l-3 
mnemonic help (ALT-I), 1-3 

Hexadecimal display format, 4-13 

High Density Analog Output, lo-86 

High memory area, 6-14 

High speed counter module, Series 90-30, 
configuring the HSC module, lo-47 

HSC module, lo-47 

I 
I file, G-3 

I/O configuration, 1-5,10-l 
APM commands, lo-76 
changing the configuration of a slot, 

10-7 
configuration reference view, 10-98 
configuration validation, 10-6 
configuring 90-30 VO modules, lo-42 
configuring a CMM, lo-64 
configuring a GBC, lo-84 
configuring a GCM, lo-79 
configuring a I-CM, lo-54,10-55 
configuring a single axis APM, lo-71 
configuring a two-axis APM, lo-70 
configuring an ADC module, lo-78 

configuring an APM, lo-70 
configuring an embedded HSC for a 

CPU 211,10-53 
configuring an enhanced GCM, lo-79 
configuring an I/O Iink interface mod- 

ule, lo-45 
configuring the CPU 211,10-23 
configuring the HSC module, lo-47 
configuring third-party modules, lo-96 
copying configuration from slot to slot, 

10-6 
CPU 331,10-4 
CPU module, 10-9 
CPU311, lo-slot rack, 10-5 
CPU311,5-slot rack, 10-5 
default configuration, 10-2 
deleting the configuration of a module, 

10-7 
displaying the rack screen, 10-4 
enhanced GCM, lo-81 
I/O base selection for the CPU 211, 

10-25 
moving the configuration of a module 

to another slot, 10-8 
rack screen, l-5 
saving the configuration to disk, 10-8 - 
selecting a different CPU module, lo-13 
selecting an expansion rack, lo-21 
selecting the base rack, lo-18 
selecting the configuration mode of a 

CMM, lo-65 
selecting the configuration mode of a 

PCM, lo-56 

VO fault table, 5-12 
clearing the fault table, 5-15 
date and time faults were last cleared, 

5-12 
entries overflowed, 5-12 
fault description, 5-12 
fault table entries, 5-13 
number of faults in the fault table, 5-13 
PLC time/date, 5-12 
top fault displayed, 5-12 
total faults, 5-12 
zooming into the fault table, 5-14 

I/O link interface module, configuring an, 
10-45 

I/O modules, configuring 90-30,10X2 
generic I/O modules, lo-44 

IBM-compatible graphics printer, C-3 

Identifier table, 3-35,3-40 

Implicit cross references, 9-12 

Implicit search, 3-102,3-106 
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Including rungs from a file, 3-83 

Increment reference address, 3-90 

Instruction mnemonics, D-l 

Instructions, programming mnemonics, 
D-l 

INT, 3-12 

IO file, G-3 

K 
Kelp’ iunctions, l-3,2-22 

Key help (ALT-K), 1-3 

Keyboard functions, 2-22 

Keyboard macros, 2-22 

Keyboard status, 2-26 

Keyboards, 2-22 

Keyswitch, 1-8,2-28,6-l , C-3 

L 
Ladder logic, 3-15 

accepting a rung, 3-24 
block declarations, 3-15 
creating/editing program logic, 3-16 
data zoom feature, 3-13 
entering nicknames and reference de- 

scriptions, 3-30 
exiting rung entry, 3-27 
inserting functions, 3-25 
inserting logic elements, 3-22 
language rules, 3- 17 
markers, 3-15 
power source, 3- ; I; 
program entry, 3.‘::. 
program format, 3- i :s 
program logic, l-6,3-15 
rungs, 3-15 
structure of a rung, 3-16 
using mnemonics, 3-21 
variable declarations, l-6,3-15 

Ladder logic program elements, 3-2 
bit operation functions, 3-8 
control functions, 3-10 
conversion functions, 3-9 
data move functions, 3-8 
data types, 3-12 
data zoom feature, 3-13 

math functions, 3-6 
relational functions, 3-7 
relay functions, 3-3 
table functions, 3-9 
timers and counters, 3-5 

Left to right reference display mode 
(ALT-N), 4-7 

LHl file, G-2 

Loading from PLC to programmer, 8-3 

Locking program folders, 7-13 

M 
Markers, 3-15 

Math functions, 3-6 

Memory allocation, l-4 

Memory limits, PLC, 11-5 

Memory manager 
compliant memory managers, 6-13 
restrictions, 6-13 
specifications, 6-13 
tested configurations, 6-18 
using conventional memory on. an 

80386 or higher computer, 6-16 
using expanded memory on an 80386 or 

higher computer, 6-16 
using the high memory area on an 

80386 or higher computer, 6-14 
using the upper memory block on an 

80386 or higher computer, 6-15 
using video RAM, 6-17 

Memory usage, 5-17 

Memory, PLC, 5-16 
amount of memory available, 5-16 
amount of program memory occupied, 

5-16 
amount of program memory remaining, 

5-16 
model number, 5-16 
PLC ID, 5-16 
software revision, 5-16 

Memory, program, l-8 

Message line, 2-26 

Micro PLC, lo-28 

Micro PLC, Configuring, lo-28 

Mixed reference table, 4-20 
defining a mixed table, 4-22 
deleting a line, 4-23 
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editing the title, 4-21 
moving the cursor, 4-24 
timer/counter format, 4-24 

Mixed table display format, 4-13 

Mnemonic help (ALT-I), 1-3 

Mnemonics, 3-21 

Mnemonics, instruction, D-l 

Model 90-30 I/O modules, generic I/O 
modules, lo-44 

Model 90-30 I/O modules, configuring, 
lo-42 

Modem, 2-11 

Modifying a reference address or 
constant, 3-112 

Modifying instructions, 3-111 

Monitor mode, l-8,2-28,6-2 

Move logic down function, 3-86 

Move logic right function, 3-85 

Moving the configuration of a module to 
another slot, 10-8 

MS-DOS, 1-3 
CHKDSK command, 2-6 
memory areas defined, 6-7 
system memory, 6-7 

MS-DOS memory areas 
expanded memory, 6-7 
extended memory, 6-7 
MS-DOS system memory, 6-7 

Multidrop configuration, 6-3,11-4 

MULTIPLE coil check, 3-96 

N 
Names, 7-2 

Nickname, 3-29 

NULL (blank) string, 5-7 

0 
OEM protection, 5-7 

Off-Line mode, l-8,2-28,6-2 

Online editing/monitoring, 3-107 
block edit, 3-107 

hiex-8 GFK0466G 
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changing register values, 3-115 
forcing and overriding discrete refer- 

ences, 3-114 
inserting or editing rungs, 3-107 
modifying a reference address or 

constant, 3-112 
modifying instructions, 3-111 
substitution groups, 3-108 
substitutions, 3-107 

Online mode, l-8,2-28,6-2 

Open space functions, 3-76,3-84 
delete column, 3-87 
delete instruction, 3-89 
delete row, 3-88 
move logic down, 3-86 
move logic right, 3-85 

Operation, 2-1 
auto dial feature, 2-11 
COMENU.DAT file, F-l 
exit, 2-14 
exiting the programming or configura- 

tion software, 2-16 
keyboard functions, 2-22 
keyboards supported, 2-22 
screen format, 2-25 
setup package, 2-14 
software installation, 2-4 
standard serial communications version 

hardware setup, 2-3 
starting the programming or configura- 

tion software, 2-15 
startup, 2-14 
teach mode (keyboard macros), 2-22 
user command menu, F-l 
using a modem, 2-11 
using a teach file to enter the software, 

2-24 

-. 

WSI version hardware setup, 2-2 

Option modules 
configuring a CCM module, lo-64 
configuring a GCM module, lo-79 
configuring a Genius Bus Controller 

module, 10-84 
configuring a High Speed Counter 

module, lo-47 
configuring a KM module, lo-54 
configuring a TCP/IP Ethernet module, 

10-60 
configuring an ADC module, lo-78 
configuring an APM module, lo-70 

Output, High Density Analog, lo-86 

Overlapping references, lo-6,10-103 
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Overrides, 4-9,4-10 

Overriding discrete references, 3-114 

P 
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Pagination guidelines, 9-20 

Palette colors, C-4 

Password protection, l-8,5-3 
access description, 5-4 
access level, 5-4 
changing the privilege level, 5-4 
creating, changing, removing pass- 

words, 5-5 
current level, 5-4 
enabling/disabling passwords, 5-6 
OEM protection, 5-7 
password active, 5-4 
privilege levels, l-8 

Pasting previously cut rungs, 3-81 

Pause mode, 8-7 

starting/stopping PLC execution, l-7 
sweep time display and change,. l-7 
system response to faults, l-4 
time and date, l-4 

PLC communications options, C-6 

“LC communications serial port setup, 6-4 
displaying file settings, 6-12,6-I9 
displaying port settings, 6-11,6-19 
port usage conflicts, 6-12,6-20 
saving the port setup, 6-11 ,6-l!) 
setting up a port, 6-11,6-19 
standard serial COM port, 6-4 
WSI serial port setup, 6-21 

PLC control and status, 5-l 
block memory usage, 5-17 
changing the privilege level, 5-4 
configured reference sizes, 5-18 
creating, changing, removing pass- 

words, 5-5 

PCM, lo-54 
configuration modes, lo-54 
configuring a PCM, lo-55 

BASiCCM mode, lo-59 
BASIC mode, lo-59 
CCM ONLY mode, lo-58 
CCM/PROG mode, lo-59 
PCM CFG mode, lo-56 
PROG PRT mode, lo-57 
PROGICCM mode, lo-59 

selecting the configuration mode, lo-56 

PCM CFG mode, lo-56 

enabling/disabling passwords, 15-6 
I/O fault table, 5-12 
OEM protection, 5-7 
password protection, 5-3 
PLC CPU sweep control, 5-19 
PLC fault table, 5-8 
PLC memory used, 5-16 
run/stop PLC, 5-2 
security access level, 5-4 

PLC CPU sweep control, 5-19 
changing the sweep mode, 5-20-5-22 

PLC fault table, 5-8 
clearing the fault table, 5-11 
date and time faults were last cleared, 

5-8 
PCM configuration software, 2-15 

PDT file, G-2 

Periodic subroutines, 3-67 

PERMEDITLOCK, 3-62 : 3-64 

PERMVIEWLOCK, 3-62,3-64 

PID function, 3-13 

PLC 
changing the PLC date and time, 11-3 
changing the SNP ID name, 11-4 
clearing memory, B-10 
date and time, 11-2 
fault display and clearing, 1-4 
PLC and program memory information, 

entries overflowed, 5-8 
fault descriptions, 5-9 
fault location, 5-9 
fault table entries, 5-9 
number of faults in the fault table, 5-10 
PLC time/date, 5-8 
top fault displayed, 5-8 
total faults, 5-8 
zooming into the fault table, 5-11 

PLC memory, 5-16 
amount of memory available, 15-16 
amount of program memory occupied, 

5-16 
amount of program memory remaining, 

5-16 
l-8 model number, 5-16 

PLC memory allocation, 1-4 PLC ID, 5-16 

SNP ID, 11-4 
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software revision, 5-16 

PLC memory limits, 11-5 

PLC state, 2-27 

PLC/programmer status, 2-27 
access level, 2-27 
current program, 2-26 
keyboard status, 2-26 
logic equality, 2-27 
PLC state, 2-27 
programmer operating mode, 2-27 
scan time, 2-27 
SNP ID, 2-27 

Port requirements, 6-5 

Port usage conflicts, 6-12,6-20 
print destinations, 6-20 
setup files, 6-20 
user setup, 6-20 

Power source, 3-15 

Power supply, configuring the, lo-21 

Print configuration 
accessing the print configuration screen, 

9-19 
CPU configuration data, 9-20 
destination of the listing, 9-20 
detailed configuration screens, 9-20 
I/O rack, 9-20 
number of first rack to print, 9-20 
number of last rack to print, 9-20 
pagination guidelines, 9-20 
parameters, 9-20 
reference view tables, 9-20 
specifying a file name, 9-20 
starting page number, 9-20 
subtitle, 9-20 
title, 9-20 

Print functions, 1-10,9-l 
examples, 9-21 
menu, 9-2 
print coil references, 9-16 
print configuration, 9-18 
print program, 9-7 
print reference tables, 9-14 
printer parameters, 9-3 ,9-4 
selecting a screen print device, 9-5 
sending screen prints to a printer, 9-5 
sending screens to a file, 9-6 

Print program, 9-7 
all blocks, 9-8 
cross reference parameters, 9-11 
cross references, 9-10 

-. 

deleting files after printing cross refer- 
ences, 9-13 

file name, 9-9 
from/to rung, 9-9 
header page, 9-8 
IL logic, 9-8 
including cross references as part of the 

ladder logic, 9-11 
including explicit and/or implicit cross 

references in the cross reference 
table, 9-12 

logic, 9-8 
port, 9-9 
print program parameters, 9-8 
printing separate reference use tables or 

one single table, 9-12 
printing separate tables of cross refer- 

ences or one single table, 9-11 
selecting reference types for printing 

cross references, 9-12 
shortcuts for printing program logic, 9-9 
specifying a directory to store cross ref- 

erence data files, 9-13 
starting page number, 9-9 
subtitle, 9-8 
title, 9-8 
variable declaration table, 9-8 

,/--. 

Print reference tables 
address range, 9-15 
header page, 9-15 
overrides, 9-15 
printing value tables, 9-15 
specifying a file name, 9-15 
specifying the destination of the listing, 

9-15 
starting page, 9-15 
subtitle, 9-15 
title, 9-15 

Printer options, C-3 

Printer parameters, 9-3,9-4 
changing setup printer parameters, 9-3 
control characters, 9-4 
line feed with carriage return, 9-4 
number of lines per page, 9-4 
paper width, 9-4 
printer setup sequences, 9-4 

Printer serial port setup, 6-25 

Privilege levels, l-8,5-4 

PROG PRT mode, lo-57 

PROGKCM mode, lo-59 

Program block declarations, 1-6 

Program editing, 3-l 
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Program instructions 
bit operation functions, 3-8 
control functions, 3-10 
conversion functions, 3-9 
data move functions, 3-8 
data types, 3-12 
data zoom feature, 3-13 
math functions, 3-6 
relational functions, 3-7 
relay functions, 3-3 

printer serial port setup, 6-25 
programmer operating mode, 16-2 
selecting SNP connections, 6-3 
standard serial COM port, 6-4 
view modes setup, 6-23 
WSI serial port setup, 6-21 

Programming instruction mnemonics, D-l 

Programming lesson, A-l 

Programming software, l-6,2-17 
annotation, l-7 
automatically inserting referen.ces, 3-99 

GFK-0466G Index-l 1 

Program entry, 3-21 
accepting a rung, 3-24 
automatically inserting references, 3-40 
entering nicknames and reference de- 

scriptions, 3-30 
entering variable declarations, 3-36 
exiting rung entry, 3-27 
inserting functions, 3-25 
inserting logic elements, 3-22 
selecting a reference table, 3-27 
using mnemonics, 3-21 

Program folder functions, 1-9, 7-2,7-3 

Program folder names, 7-2 

Program folders, 1-9 ,2-16 ,7-l 
annotation files, 7-2 
auto-select function, 7-5 
automatic folder selection, 7-6 
backing up program folders, 7-8 
clearing program folders, 7-12 
copying program folders, 7-14 
copying program folders to diskettes, 

7-15 
deleting program folders, 7-7 
drawer, 7-1 
locking/unlocking program folders, 7-13 
names, 7-2 
program folder functions, 7-2 
renaming program folders, 7-11 
restoring program folders, 7-9 
selecting/creating program folders, 7-4 
TEMP program folder, 7-2 

Program format, 3-15 
block declarations, 3-15 
creating/editing program logic, 3-16 
ladder logic language rules, 3-17 
markers, 3-15 
power source, 3-15 
Program block declarations, 1-6 
program logic, l-6,3-15 
rungs, 3-15 
structure of a ladder logic rung, 3-16 
variable declarations, l-6,3-15 

table functions, 3-9 
timers and counters, 3-5 

Program logic, l-6,3-15,3-16 

Program memory, l-8 

Program utility functions, 1-10,8-l 
clearing PLC memory, 8-10 
loading from PLC to programmer, 8-3 
pause mode, 8-7 
read/write/verify EEPROM, 8-12 
run mode store function, 8-7 
STOP-to-RUN transition, 8-7 
storing to PLC from programm.er, 8-5 
verifying a program with the PLC, 8-8 

Programmable coprocessor module 
configuring a KM, lo-54,10-55 

BAVCCM mode, lo-59 
BASIC mode, lo-59 
CCM ONLY mode, lo-58 
CCM/PROG mode, lo-59 
PCM CFG mode, lo-56 
PROG PRT mode, lo-57 
PROG/CCM mode, lo-59 

modes of configuration, lo-54 
selecting the configuration mode, lo-56 

Programmer environment setup, C-l 
disk drive setup, C-5 
palette colors, C-4 
PLC communications options, C-6 
saving the setup, C-9 
terminal and printer options, C-3 

Programmer keyswitch, l-8,2-28,6-1 , 
c-3 

Programmer operating mode, l-8,2-27, 
2-28,5-2 ,6-2 

mode selection, 6-2 

Programmer setup, 2-10,6-l 
menu, 6-l 
PLC communications serial port setup, 

6-4 
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block declarations, 3-15 
coil checking, 3-95 
creating/editing a program, 1-6 
displaying tables of reference values, 

l-7 
editing functions, 1-7 
exiting the software, 2-16 
fault display and clearing, 1-7 
functions, 2-17 
main menu, 2-17 
menu tree, 2-18 
PLC and program memory information, 

l-8 
PLC sweep time display and change, 

l-7 
printing programs, l-10 
program folder functions, l-9 
program folders, l-9 
program logic, l-6,3-15 
program utility functions, l-10 
programmer operating mode, 6-2 
programming lesson, A-l 
selecting the programmer operating 

mode, l-8,2-28 
setting up PLC communications using a 

WSI board, 1-9 
setup for PLC communications using 

standard COM serial ports, 1-9 
starting the software, 2-15 
starting/stopping PLC execution, l-7 
status information, 2-18 
system security, l-8 
transferring programs, l-10 
variable declarations, l-6,3-15 
version number, 2-17 

PSU file, G-4 

Q 
Quick search, 3-106 

R 
Rack screen, 10-4 

RAM, 2-6 
video RAM, 6-17 

RDF file, G-3 

Read EEPROM, 8-12 

Read/write PLC initialization aborted er- 
ror, H-2 

Reference description, 3-29 

Reference display mode (ALT-N), 4-7 

Reference overlap, 10-6 

Reference sizes, configured, 5-18 

Reference table values, changing, 4-4 

Reference tables, l-7,4-1 
ASCII characters, 4-14 
ASCII format, 4-13 
ASCII string entry, 4-5 
binary format, 4-13 
changing a register reference, 4-4 
changing display formats, 4-11 
changing reference table values, 4-4 
changing the display format, 4-13 ,4-15 
changing the format of a table, 4-15 
changing the reference display mode 

(ALT-N), 4-7 
changing the values of a word of dis- 

crete references, 4-8 
defining a mixed table, 4-22 
deleting a line of a mixed reference 

table, 4-23 
discrete and register references, 4-4 
discrete reference tables, 4-11 
display formats, 4-13 
displaying a reference table, 4-2,4-3 
editing the title of a mixed reference 

table, 4-21 
forcing a discrete reference, 4-8 
hexadecimal format, 4-13 
mixed reference table, 4-20 
mixed user-defined table, 4-13 
moving the cursor in a mixed reference 

table, 4-24 
moving the cursor in a reference table, 

4-3 
register reference tables, 4-12 
removing overrides, 4-10 
returning to default values, 4-18 
signed double integer format, 4-13 
signed integer format, 4-13 
system reference table, 4-19 
timer/counter format, 4-17 
timer/counter format in a mixed refer- 

ence table, 4-24 
tmrctr format, 4-13 
using overrides, 4-9,4-10 
using the cursor to select a reference 

table, 4-3 

Register reference tables, 4-12 
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Register references, 4-4 
changing a register reference, 4-4 

Register values, changing, 3-l 15 

Relational functions, 3-7 

Relay functions, 3-3 

Renaming program folders, 7-11 

Replacement target, 3-102 

Restoring program folders, 7-9 

RS-422/RS-485 to RS-232 converter, 
functions, Index-7 

RTU ONLY mode, lo-67 

RTUKCM mode, lo-67 

RTWSNP mode, lo-69 

Run mode store function, 8-7 

Run PLC, 5-2 

Rung, 3-15 

Rung comments, 3-47 
adding text, 3-48 
creating borders, 3-51 
creating longer comments, 3-52 
inserting a rung comment, 3-47 
printing a title and subtitle, 3-52 
starting a new page of comments, 3-52 

Rung edit, 3-69,3-71 
auto-next highest reference, 3-92 
changing register values, 3-115 
continuation coil, 3-75 
continuation contact, 3-75 
cutting selected rungs, 3-80 
delete column, 3-87 
delete instruction, 3-89 
delete row, 3-88 
deleting a rung, 3-78 
forcing and overriding discrete refer- 

ences, 3-114 
including rungs from a file, 3-83 
increment/decrement reference ad- 

dress, 3-90 
modifying a reference address or 

constant, 3-112 
modifying instructions, 3-111 
move logic down, 3-86 
move logic right, 3-85 
open space functions, 3-76,3-84 
pasting previously cut rungs, 3-81 
selecting rungs, 3-79 
substitution groups, 3-108 
substitutions, 3-107 

viewing variable declarations, 3,-78 
writing selected rungs to a file, 3-82 

S 
Saving the configuration to disk, 1.0-8 

Saving the port setup, 6-11 

Scan time, 2-27 

Scope of the search, 3-102 

Screen format, 2-25 
command line, 2-26 
function key assignments, 2-25 
message line, 2-26 
PLC/programmer status, 2-27 
status information, 2-26 

Screen print device, 9-5 
sending screen prints to a printer, 9-5 
sending screens to a file, 9-6 

SDE file, G-2 

Search and replace function, 3-104 

Search function, 3-101 
action to perform on the search target, 

3-102 
direction of the search, 3-102 
explicit vs. implicit search, 3-lo;! 
generic search by reference type, 3-106 
implicit search, 3-106 
legitimate replacement items, 3-103 
quick search for a coil, 3-106 
replacement for target, 3-102 
scope of the search, 3-102 
starting point of the search, 3-102 
target to search for, 3-102 

Security, l-8,5-3 
privilege levels, l-8 

Selecting a different CPU module, lo-13 

Selecting a reference table, 3-27 

Selecting program folders, 7-4 

Selecting rungs, 3-79 

Serial number, 2-7 

Serial ports, 6-25 
displaying file settings, 6-12,6-19,6-22 
displaying port settings, 6-11 ,6-19, 

6-22 
PLC communications serial port setup, 

6-4 
port usage conflicts, 6-12,6-20 
saving the port setup, 6-11,6-19,6-22 
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setting up a port, 6-22 
setting up a port for PLC communica- 

tions, 6-11 ,6-19 
setting up PLC communications using a 

WSI board, 1-9 
setup for PLC communications using 

standard COM serial ports, l-9 
standard serial COM port, 6-4 
WSI serial port setup, 6-21 

SET file, G-4 

Setting up a port, 6-11 

Setup package, 2-14 

Shared Name File format 
exporting variable declarations to SNE 

3-43 
importing variable declarations, 3-41 

Shortcuts for printing program logic, 9-9 

Signed double integer display format, 
4-13 

Signed integer, 3-12 

Signed integer display format, 4-13 

SINGLE coil check, 3-96 

SNF format 
exporting variable declarations to SNE 

3-43 
importing variable declarations, 3-41 

Snow suppression, C-3 

SNP connections, 6-3 
file name, 6-3 
port connection, 6-3 
SNP ID, 6-3 
SNP ID numbers, 6-3 

SNP ID, 2-27,11-4 
changing the SNP ID name, 11-4 

SNP ONLY mode, 10-68 

SNPCCM mode, lo-69 

SNP/‘RTU mode, lo-69 

Software error ID: 0000 EX: 0000, H-3 

Software instaIIation, 2-4 
AUTOEXECBAT and CONFIG.SYS 

files, 2-4 
installation instructions, 2-6 
programmer setup, 2-10 
R4M required, 2-6 
serial number, 2-7 
subdirectories created, 2-4 

hdex-14 
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Standard COM serial ports, l-9 

Standard serial COM port, 6-4 
communications driver load order, 6-8 
compliant memory managers, 6-13 
configuring memory for the commu- 

nications driver, 6-6 
displaying file settings, 6-12 
displaying port settings, 6-11 
DOS memory areas defined, 6-7 
expanded memory, 6-7 
extended memory, 6-7 
memory manager restrictions, 6-13 
memory manager specifications, 6-13 
MS-DOS system memory, 6-7 
port requirements, 6-5 
port usage conflicts, 6-12 
requirements, 6-5 
running Logicmaster 90 software, 6-9 
saving the port setup, 6-11 
setting up a port for PLC communica- 

tions, 6-11 
setting up the computer’s serial port, 

6-10 
tested configurations, 6-18 
using conventional memory on an 

-- 80386 or higher computer, 6-16 
using expanded memory on an 80386 or 

higher computer, 6-16 
using the high memory area on an 

80386 or higher computer, 6-14 
using the upper memory block on an 

80386 or higher computer, 6-15 
using video RAM, 6-17 

Starting up the software, 2-14 
using a teach file to enter the software, 

2-24 

Status functions, 1-8,5-l 
block memory usage, 5-17 
configured reference sizes, 5-18 
I/O fault table, 5-12 
OEM protection, 5-7 
password protection, 5-3 
PLC CPU sweep control, 5-19 
PLC fault table, 5-8 
PLC memory used, 5-16 
run/stop PLC, 5-2 
security access level, 5-4 

Status information, 218,2-26 
access level, 2-27 
current program, 2-26 
Keyboard status, 2-26 
logic equality, 2-27 
PLC and programmer information, 2-26 
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PLC state, 2-27 
programmer operating mode, 2-27 
scan time, 2-27 
SNI? ID, 2-27 

STE file, G-2 

Stop PLC, 5-2 

STOP-to-RUN transition, 8-7 

Storing the CPU configuration to the PLC, 
11-l 

Storing to PLC from programmer, 8-5 
considerations when storing to a 351 

CPU, 8-6 

Subroutine blocks, 3-59 
adding subroutine block declarations, 

3-60 
deleting subroutine block declarations, 

3-61 
displaying the lock status of the subrou- 

tine, 3-66 
editing subroutine block declarations, 

3-60 
locking/unlocking subroutines, 3-62 
periodic subroutines, 3-67 
permanently locking a subroutine, 3-66 
searching for subroutine block declara- 

tions, 3-61 
unlocking a subroutine, 3-65 
using goto to move the cursor, 3-61 
zooming into subroutine block logic, 

3-61 

Substitution groups, 3-108 

Substitutions, 3-107 

Sweep control 
active, 5-19 
online adjustments, 5-19 

Sweep mode, configured, lo-10,10-24 

Sweep time, 1-7 

Symbols, cross reference instruction, 9-10 

System configuration (CONFIG.SYS) file, 
2-4 

System reference table, 4-19 

T 
Table functions, 3-9 

Target, search, 3-102 

GFK-046tiG 

TCP/IP Ethernet Module, configuration, 
lo-60 

Teach mode, 2-22 
creating teach sequences, 2-23 
pausing the playback of a teach se- 

quence, 2-23 
playing back a teach sequence, 2-23 
using a teach file to enter the software, 

2-24 

TEMP program folder, 7-2,7-5 

Terminal options, C-3 

Third-party modules, configuring, lo-96 

Time, 11-2 
changing the PLC time, 11-3 

Time, PLC, l-4 

Timer interrups (periodic subroutines), 
3-67 

Timer/counter format, 4-17 

Timers, 3-5 
Instruction mnemonics and description, 

3-5 
Substitution groups, 3-108 

TMRCTR format, 4-13 

Transferring programs, l-10 

Troubleshooting, H-l 

U 
Unlocking program folders, 7-13 

Upper memory block, 6-15 

Use tables, 9-12 

User command menu, F-l 
accessing the user command menu, F-l 
comenu, F-l 
creating a COMENU.DAT file,, F-2 
example COMENU definition. file, F-3 

User errors, common, H-l 

User reference sizes, 5-18 

Utilities, menu, 8-l 

Utility functions, 8-1 
clearing PLC memory, 8-10 
clearing reference override tables, 8-11 
loading from PLC to programmer, 8-3 
pause mode, 8-7 
read/write/verify EEPROM, 8-12 
run mode store function, 8-7 
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STOP-to-RUN transition, 8-7 
storing to PLC from programmer, 8-5 
verifying a program with the PLC, 8-8 

Utility functions, program, 1-10 

V 
Valid configuration, 10-6 k 

Variable declaration table, 3-33 
automatically inserting references, 3-40 
CSV format files, 3-41 
cut/pasting variable declarations, 3-39 
deleting variable declarations, 3-39 
displaying the table, 3-34 
editing variable declarations, 3-39 
entering variable declarations, 3-36 
exporting CSV files, 3-43 
exporting SNF files, 3-43 
identifier table, 3-35 
importing CSV format files, 3-41 
importing SNF files, 3-41 
searching for variable declarations, 3-39 
using goto, 3-39 
viewing the identifier table, 3-40 
window, 3-35 

Variable declarations, l-6,3-15 

Verify EEPROM, 8-12 

Verifying a program with the PLC, 8-8 

Version of software, 2-17,2-19 

Video RAM, 6-17 

-. 

Video snow suppression, C-3 

View mode (ALT-N), 6-23 

View modes setup, 6-23 
changing the view mode, 6-24 

VIEWLOCK, 3-62 

W 
WARN MULTIPLE coil check, 3-96 

Word, 3-12 

Work station interface (WSI) board, 2-2 

Write EEPROM, 8-12 

Writing selected rungs to a file, 3-82 

WSI board, l-9,2-2 

WSI serial port setup, 6-21 
baud rate, 6-22 
displaying file settings, 6-22 
displaying port settings, 6-22 
file name, 6-22 
modem turnaround time, 6-22 
parity, 6-22 
saving the port setup, 6-22 
setting up a port, 6-22 
stop bits, 6-22 

X 
XOV file, G-4 

XRF file, G-4 

GFK-0466G 
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