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WARNING: 

THIS EQUIPMENT HAS NOT BEEI\J rESTED TO SHOW 
COMPLIANCE WITH NEW FCC RUlES CFR, PART 15) 
DESIGNED TO LIMIT INTERFERENCE TO RADIO AND TV 
RECEPTION. OPERATIOrJ OF EQUIPMENT IN A 
RESIDENTIAL AREA IS LIKElY CAUSE UNACCEPTA-
BLE INTERFERENCE TO RADIO COMMUNICATION, 
REQUIRING THE OPERATOR TO WHATEVER STEPS 
ARE NECESSARY TO CORREc·r INTERFERENCE. 

Since the equipment explained in this manual has a ,, 
for applying this equipment must satisfy themselves 
use of the equipment. Under no circumstances wil 
or liable for any damage, including indirect or 
application of this equipment. 

The text, illustrations, charts, and examples included 
use and application of the Numa-Logic PC-1 00 and 
many variables associated with specific uses or appl 
not assume responsibility or liability for actual use 

No patent liability is assumed by Westinghouse Electric 
information, equipment, or software described in 

No part of this manual may be reproduced, stored 
or by any means, including electronic, mechanical, 
written permission of Westinghouse Electric 

This manual is printed in Japan and is subject to 

COPYRIG~ll 

1984 

uses, the user and those responsible 
acceptability of each application and 

Electric Corporation be responsible 
losses resulting from the use, misuse, or 

manual are intended solely to explain the 
Programmable Controllers. Due to the 
Westinghouse Electric Corporation can­

the data provided in this manual. 

with respect to the use of circuits, 

re!rieval system, or transmitted in any form 
or otherwise, without the express 

v.1thout notice. 
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Section 1 

Introduction and System Overview 

1-1. Unpacking Procedures 

Numa-Logic programmable controllers and associ­
ated hardware are extensively tested and carefully 
packaged prior to shipment. Upon delivery, inspect this 
equipment for visible damage, and take an inventory 
to verify that both the quantities and types of com­
ponents ordered have been delivered. The equipment 
should also be tested to insure that it is operational. 

NOTE: File any claim for damages with the carrier, or 
its agent. Also, notify your Westinghouse represent­
ative so that corrective action can be taken at the 
earliest possible time. 

1-2. Basic Control Systems 

Control systems basically consist of three sections, as 
shown in Figure 1-1. 

• an input section, which gathers the information 
required to keep track of the real-world operations 
being controlled; 

• a logic section, which processes the information 
acquired by the input section, and which deter­
mines which output function should be activated; 
and 

• an output section, which provides control by acti­
vating the appropriate devices within the real-world 
operations being controlled. 

INPUT ~ LOGIC OUTPUT 

Figure 1-1. Three Sections of Any Control System 

The three basic sections of a relay control system are 
symbolically shown in Figure 1-2. In relay control 
applications, the input section consists of input devices, 
such as pushbuttons, limit switches and photocells. 
The logic section is composed of control relays wired 
together to produce the desired real-world operations. 
The output section contains output devices, such as 
motor starters, solenoids and indicator lights. 

1 

INPUT LOGIC OUTPUT 

_j_ 
--o o-----1 1---1 

Figure 1-2. Relay-type Control System 

Figure 1-3 shows these three sections as they are rep­
resented for a programmable control system. The pri­
mary difference between the two types of systems is 
that the control relay logic is replaced by a solid-state 
processor and memory configuration. Through pro­
gramming, the processor and memory digitally proc­
ess all the data for system operation. The processor's 
memory is programmed to duplicate the required 
operating instructions of the control relay circuits. 

INPUT LOGIC OUTPUT 

PROCESSOR 

-o E;:J 
I 

EXTERIOR I INPUT I OUTPUT I EXTERIOR 
!CONVERTERS I CONVERTERS! 
I I 
I r---L----., I 
I 1 PROGRAM I I 
I : LOADER : I 

L ____ - -- ...1 

Figure 1-3. Three Sections of a 
Programmable Controller 

The input section contains the same input devices that 
are found in the relay control system. However, the 
process input signals produced by these input devices 
are converted into low-level DC logic voltages suitable 
for solid-state controller operations. The output sec­
tion in a programmable control system converts the 

II 
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low-level logic signals from the processor into the 
voltage levels required to operate output devices. The 
output devices are the same as those utilized in relay 
control systems. 

An advantage of this type of control is the ease with 
which the system's control logic can be modified into 
a variety of operating configurations by means of a 
program loader. 

1-3. System Overview 
The Numa-Logic PC-100 and PC-110 programmable 
controllers offer outstanding control capabilities for 

applications requiring from 20 to 112 inputs and out­
puts. To provide maximum flexibility in a minimum 
amount of space, the power supply, CPU, memory, and 
primary input and output circuitry are all combined 
into a single, compact package. 

Along with its built-in power supply and logic capa­
bilities, the PC-100 provides twelve input circuits and 
eight output circuits. The PC-100 can also support an 
1/0 Expander that supplies an additional six input cir­
cuits and four output circuits for a maximum total of 
30 1/0 in a PC-100 system. The PC-100's processor has 
a program capacity of 320 words and also provides 
64 data registers. 

r---------------------·--------------------. 

® @ 

® 

<D NLB-100 Battery Cartridge and NLEP-191 EPROM 
Cartridge Interface 

® 24 VDC or 120/220 VAC, 50/60Hz 
® Mode Selector Switch 
@ 24 VDC Dry Contact or 120 VAC Input Circuits 
® PCE-101 1/0 Expander Cable Interface 

® ®® 

® 

® I 0 0 0 I 24 VDC or 120/220 VAC 50/60 Hz 
0 Relay, Triac, or DC Source Output Circuits 
® NLLA-185 Loader Adapter Cable Interface 
® External Run Contact 

Figure 1-4. PC-100 Programmable Controller System 

2 
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The PC-11 0, like the PC-1 00, includes an int_egral power 
supply and processor and provides 24 input circuits 
and 16 output circuits. The PC-11 0 can support up to 
three 1/0 Expanders, each supplying an additional 16 

CD®®®®® 

CD NLB-100 Battery Cartridge and NLEP-191 EPROM 
Chip Interface 

® 24 VDC or 120/220 VAC, 50/60 Hz 
® External Run Contact 
@) External Battery Contact 

circuits and 8 output circuits for a maximum 
system total of 112 1/0. The PC-11 O's processor has a 

capacity of 1024 words and also provides 64 
registers. 

® NLPL-180 Interface 
® 24 VDC Dry Contact or 120 VAC Input Circuits 
(J) PCE-111 Cable Interface 
® Relay, Triac, or DC Source Output Circuits 
® Mode Selector Switch 

~---------------------------------------------------------------------~ 
Figure 1-5. PC-110 Programmable Controller System 

II 
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The field-oriented construction of the PC-100 
PC-110 allow programming, wiring, and maintenance 
to take place easily from the front panel. 

The PC-100 and PC-110 offer two means of 
for their CMOS RAM. A capacitor, standard in 
processors, will support memory for approximately 
two weeks. An optional lithium battery will 
back-up for up to three years. 

For applications where the program will not be 
or where the processor will be idle for a long 
EPROM is available . 

The NLPL-180 Program Loader is used to program both 
the PC-1 00 and the PC-11 0. Both systems share the 
same instruction set and data base, facilitating system 
expansion. The NLPL-180 is connected to the PC-100 
via a loader adapter and cable for programming and 
monitoring. When interfacing to the PC-110, the loader 
can be snapped directly to the front panel of the proc­
essor or can be connected via a loader adapter and 
cable. 

.-----------------···«-.~--"'··-. -------------------~ 

<D Audio Cassette Tape Recorder Interface 
® Program Instruction Display 
@Code Keys 
0 co·ntrol Keys 

® Output Controller Switch 
® Numeric Keys 
0 NLLA-185 Loader Adapter 

.__ ________________ . ~.---.. ··---·-----------------1 
Figure 1-f:i. NLPL-UlO Pro~rram loader 
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TABLE 1-1. PC-100 AND ASSOCIATED HARDWARE 

The following table outlines and briefly describes all of the available hardware options that can be incorporated 
into a PC-100 programmable controller system. For an illustration of how these hardware items are configured 
into a system, refer to Figure 1-7. 

~' 

1/0 Power Input(]) Output 
Item Points Supply Type Type Remarks 

PC-100 12/8 120 VAC 24 VDC Relay 320 program steps 
220 VAC 120 VAC DC Source 64 data registers 
24 VDC Triac 

PCE-101 6/4 120 VAC 24 VDC Relay Includes integral cable, 
1/0 Expander 220 VAC 120 VAC DC Source 100 mm (3.94 in.) 

24 VDC Triac 

NLPL-180 Program Loader Also compatible with 
PC-11 0 

=~~=·~ 

NLLA-185 Loader Adapter Required to interface 
NLPL-180 and NLEP-190 to 
PC-100; Includes NLC-185 
Loader Adapter Cable 

NLC-185 Loader Adapter Cable Interfaces NLLA-185 to 
PC-100, 800 mm (31.50 
in.) 

"'" 

NLB-100 Lithium Battery Cartridge Provides memory back-up 
during power loss 

""""" 

NLEP-195 EPROM Cartridge Provides non-volatile 
storage of program 
instructions 

NLEP-190 EPROM Writer Used in conjunction with 
PC-100 to store program 
contents on EPROM 
Cartridge; Compatible 
with PC-110 

.... <'''""' 

NLEP-193 Socket for EPROM Cartridge Required to program 
EPROM Cartridge using 
EPROM Writer 

<DVoltage for 24 VDC input circuits is supplied by the processor's internal power supply. 

~ 

II 
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II 
NLB-100 

Lithium Battery Cartridge 
Power Supply 

Terminals 

Power Supply ~ 
Terminals (Top) 

000 

00~ 
[)§J/ 

w lop"' r.,miMI' ~ 

.... [§] 

L Output Terminals _ _j 
NLEP-195 

EPROM Cartridge 

NLPL-180 
Program Loader 
(Including Audio 

Cassette Function) 

NLEP-193 
Interface Socket for 
EPROM Cartridge 

rE1E11 ~~~~== 0 ,~, •• _.. [] I 
@ [:::::: ::::J ~ ~ ~ ~:: [!J NLLA-185 

o o o o o. Loader Adapter 
''-======='-o_o_o_o_o_M___ (Including NLC-185 Loader Adapter Cable) 
~ /4 

./ 

" 
0 

NLEP-190 
EPROM Writer 

~------------------------------------·~-----·------------------------------------~ 
Figure 1-7. PC-100 System Configuration 

TABLE PC-100 1/0 
,.,_-, 

Total Number of System 1/0 20 30 

-
1/0 Distribution, Inputs/Outputs 12/8 18/12 

~=-=="'·"" 

Number of PC-100s (12 lnputs/8 Outputs) 1 1 

Number of PCE-1 011/0 Expanders (61nputs/4 0 1 
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TABLE 1-3. PC"110 AND ASSOCIATED HARDWARE 

The following table outlines and briefly describes all of the available hardware options that can be incorporated 
into a PC-110 programmable controller system. For an illustration of how these hardware items are configured 
into a system, refer to Figure 1-8. 

1/0 Power Input CD Output 
Item Points Supply Type Type Remarks 

'~ 

PC-110 24/16 120 VAC 24 VDC Relay 1024 program steps 
220 VAC 120 VAC DC Source 64 data registers 
24VDC Triac 

PCE-111 16/8 from 24 VDC Relay Up to 3 PCE-111 units can 
1/0 Expander PC-110 120 VAC DC Source be connected to a PC-110; 

Triac Includes NLC-050 1/0 
Expander Cable 

NLC-050 1/0 Expander Cable for PCE-111 50 mm (1.97 in.) 

NLC-400 1/0 Expander Cable for PCE-111 400 mm (15.75 in,) 

NLPL-180 Program Loader Snaps directly to front 
panel of PC-11 0 or can be 
used with NLLA-185 and 
NLC-186; Also compatible 
with PC-100 

NLLA-185 Loader Adapter Allows hand-held use of 
NLPL-180 

NLC-186 Loader Adapter Cable Interfaces NLLA-185 to 
PC-11 0, 800 mm (31.50 in.) 

NLB-110 Lithium Battery Unit Provides memory back-up 
during power loss 

NLEP-191 EPROM Chip Provides non-volatile 
storage of program 
instructions 

~ 

NLEP-190 EPROM Writer Used in conjunction with 
PC-110 to store program 
contents on EPROM chip. 
Also compatible with 
PC-100 

CD Voltage for 24 VDC input circuits is supplied by the processor's internai power supply. 

7 
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II 

NLEP-191 
EPROM Chip 

NLEP-190 
EPROM Writer 

NLC-050 or NLC-400 
1/0 Expander Cable 

w @ :::::::::: ~~~~==[!] I ~I c.. D I NLC-186 IJII DD 
L------=B;:,.:~~-----1~ Loader Ada1pt~~~-le_ o / ih===d..._ ___ _j 

~ [ ~~ NLPL-180 I Program Loader 
NLLA-185 ] (Including Audio 

Lo(g~~i~~;~ter 1 _____ o Cassette Function) 

Figure 1-8. PC-110 System Configuration 

TABlE 1-4. PC-110 1/0 
-

Total Number of System 1/0 40 64 88 112 

1/0 Distribution, Inputs/Outputs 24/16 40/24 56/32 72/40 

Number of PC-11 Os (24 lnputs/16 Outputs) 1 1 1 1 

-
Number of PCE-111 1/0 Expanders 
(Each With 16 lnputs/8 Outputs) 0 1 2 3 
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Section 2 

Specifications 

TABLE 2-1.lOADER SPECIFICATIONS 
~~-' 

Program loader EPROM Writer Program loader 
Item NlPl-180 NlEP-190 Adapter NllA-185(1) 

Functions • Programming and " Storing program onto • Required for interfacing 
monitoring EPROM cartridge and NLPL-180 and NLEP-190 

• Program storage by EPROM chip to PC-100 
means of audio cassette -Write • Optional means of inter-
recorder facing NLPL-180 and 

El 
NLEP-190 to PC-110 

-EPROM Blank Check 

External 200 (7.87) W x 90 (3.54) H 200 W x 90 (3.54) H 202 (7.95) w X 91 (3.58) H 
Dimensions, x 44 (1.73) D X 28.5 {1 2) D x 38 (1.50) D 
mm (in.) 

Weight, kg (lb.) 360 (0.79) 240 (0.53) 550 (1.20) 
---

TABLE 2-2. GENERAL SPECIFICATIONS FOR PC-100 AND PC-110 
--·~='='"~ 

Power Supply (ratings apply for 120 VAC and 220 VAC supplies) 
Tolerance -15%, + 1 
Frequency 47 to 63Hz 
Dropout Tolerance 10 ms min. 
Power Consumption 

PC-100 25 VA max. 
PCE-101 10 VA max. 
PC-11 0 70 VA max. 
PCE-111 10 VA max . unit) 

.-~~~-"'" 

Operating Environment oo to 50°C, 0 95% humidity, non-condensing 

Storage Environment(]) -20° to 85° 0 to 95% humidity, non-condensing 

''"""=='""'~ 

Dielectric Strength 1500 VAC, 1 between external terminal block and PC mount-
ing plate 

>=<>=•~-~-

Noise Immunity 1 000 V, 1 j.LSElC 

Insulation Resistance 500 VDC, 10 Mil between external terminal block and PC mount-
ing plate 

"""'-""'"' -

<DStorage temperature above 70° C will cause an approximate 20% decrease in the memory back-up period of the capacitor (normally 
1,000 hours). 

Storage temperature above 50° C will markedly reduce the life of the battery. If the storage temperature of the programmable 
controller unit will exceed 50° C, store the lithium battery separately. 

,.....,,_' ~==~-'""" 
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TABLE 2-3. PC-100 SYSTEM SPECIFICATIONS 

Logical operation: AND, OR, NOT 
Functional operation: Timer (0.1 to 12.7 sec.) 

Counter (1 to 127 counts) 

CPU 
Operational/Control Shift Register (8 bits) 
Functions Step Controller (8 steps) 

Master Control Relay 
1/0 control: Read, Write 
Others: Clear, NOP (No operation) 

El Scan Time 5 ms/0.2 K words, 8 ms/320 words; speeds between these values are 
proportional to the program length 

Capacity 320 words 

I Capacitor back-up: at 25° C, approx. one month 
E~ at 50° C, approx. one week coo 
~E Type CMOS RAM -~· 0 Q) 

a:~ 
Lithium battery (optional): approx. three years 

EPROM (optional) 

Total Capacity 512 points (64 registers: 1/0 buffer memory, internal data memory, 
>- including retentive memory) 

coo 
roE 
QQ) 

~ Retentive Memory 128 points (16 of registers when the battery is installed) including 1 
point reserved for battery error output 

" . 

b!!J PC-100 Input: 12 points 
... c Output: 8 points 
Q)•- Total 1/0 points: 30 .cO --Ea. 
::JO PCE-101 1/0 Input: 6 points 
z:::::-

Expander Output: 4 points 
-~ 

1/0 Signal Indication Input: green LEOs; Output: red LEDs 

" 

Self-diagnosis Processor fault error, watchdog timer, and battery status 

'"---~· 

Control Output Run confirmation contact (RUN) 

~ """"""""'"""""""'"~ 

Applicable Program Tools Program Loader N LPL-180 
Loader Adapter NLLA-185 
(includes NLC-185 Loader Adapter Cable) 
EPROM Writer NLEP-190 

--·~-~<.•= 

Weight, kg (lb.) 1.20 (2.60) 

""'·==="'""'" 
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TABLE 2-4. PCE-101 EXPANDER 

·~-· -
Number of Input Points 

Number of Output Points 

1/0 Signal Indication Input: green LED 
red LED 

Weight, kg (lb.) .1) 

Length of 1/0 Expander Cable, mm (in.) 00 (3.94) (permanently connected to 1/0 Expander) 
~ 

.... ~ 

24o (9.45) ----- --- ----.J I 
~----------250 (9.84) -----~ 

Figure 2-1. External Dimensions for PC-100 in mm (in.) 

Clearance For 
No.8 Machine Screw-

Length 
of Cable 

100 (3.94) 

t 

Figure 2-2. External Dimensions for PCE-101 1/0 Expander in mm (in.) 

11 

11 (.43) 
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TABLE 2-5. PC-100 AND PCE-101 1/0 
GENERAL SPECIFICATIONS 

Isolation Rating 

Optical Device 2500 VAC for 1 minute 
Relay 1500 VAC for 1 minute 
1/0 Circuit 1500 VAC for 1 minute 

TABLE 2-6. PC-100/PCE-101 INPUT 
CIRCUIT RATINGS 

24 VDC Input 

-·-
Parameter Min. Max. Units 

-· 

Off State Voltage 0 5 
Off State Current 0 2 mA 
On State VoltageCD 19 27 v 
On State Current 5 - mA 
Propagation Delay® - 4 ms 

·-
<DThe maximum voltage indicated is supplied by the built-in power 

supply. 

®Delay due to fi Iter circuit 

TABLE 2-7. PC-100/PCE-101 RELAY OUTPUT 
CIRCUIT RATINGS 

Parameter Min. Max. 

AC VoltageCD 5 220 

DC VoltageCD 5 30 
Output Current 0.003 2 
Output Current per 8 

outputs 5 
Leakage Current® 

at 120 VAC 60Hz 0.55 mA 
at 220 VAC 50 Hz 0.9 mA 

Electrical Life® 3,000,000 

Inrush Current 20 A/cycle 
Propagation Delay 

On® 15 ms 
Propagation Delay 

Off® 5 

<DMinimum voltage indicated is needed for contact reliability 

®Electrical life when relay contact is subjected to energizing and 
de-energizing 14 VA contactor coil 

®The time from the instant when logic signal turns on (off) 
the instant when the relay contact closes (opens) 

12 

TABLE 2-8. PC-100/PCE-101 DC SOURCE OUTPUT 
CIRCUIT RATINGS 

Parameter Min. Max. Units 

Output Voltage 19 60 VDC 
Output CurrentCD - -1.5 A 
Output Current per 8 

Outputs - 3 A 
Leakage Current - 0.1 mA 
Voltage Drop - 1.5 v 
Propagation Delay - 0.1 ms 

<DNegative current indicates current leaving the PC 

Requirements for External Power Supply 

I 
Min. 

I 
Max. 

I 
Units 

Voltage 19 60 v 
Current® 0.3 - A 

®Total current to turn on the transistor; load current not included 

TABLE 2-9. PC-100/PCE-101 TRIAC 
OUTPUT CIRCUIT RATINGS 

Parameter Min. Max. 

Output Voltage 80 220 

Output Current 0.01 1.5 
Output Current per 8 

Outputs - 3 
Inrush Current - 50 
Leakage Current 

at 120 VAC 60Hz - 0.55 
at 220 VAC 50 Hz - 0.9 

Frequency 47 63 
Voltage Drop - 1.2 
Propagation DelayeD - 11 

(j) Not zero crossing 

Units 

VAC 
RMS 
A 

A 
A/cycle 

mA 
mA 
Hz 
v 

ms 
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TABLE 2-10. PC-110 SYSTEM SPECIFICATIONS 

~-~" 

Logical operation: AND, NOT 
Functional operation. Timer (0.1 to 12.7 sec.) 

Operational/Control Counter (1 to 127 counts) 
CPU 

Functions Shift Register (8 bits) 
Controller (8 steps) 

1/0 control: Read, Write 
Others: Clear, NOP operation) 

.. 

Scan Time 5 ms/0.2 K words, 8 K words; speeds between these values are 
proportional to the program length El 

Capacity 1024 words 

-. 

E ~ Capacitor back-up: at 25° C, approx. 1.5 months 
co 0 at 45° C, approx. 2 weeks 
C,E 

Type CMOS RAM 0 Q) 

11::~ 
Lithium battery (optional): approx. three years 

EPROM (optional) 

> 
Total Capacity 512 points (64 registers: 1/0 buffer memory, internal data memory, 

.... including retentive roo 
'lOE 
Cl Q) 

~ 
Retentive Memory 128 points (16 of 64 registers when the battery is installed) 

~ 

PC-100 Input: 24 points 

0~ Output: 16 points 
Total I/O points: 112 .... c 

Q)•-
-~ .oO 

Ea.. PCE-111 1/0 Input: 16 points 
:::~0 Expander (up to 3 Output: 8 points z~ 

possible) 

1/0 Signal Indication Input: green LEDs; red LEDs 

Self-diagnosis Processor fault, parity error, watchdog timer, and battery status 

Control Output Run confirmation contact (RUN), battery abnormal contact (BATT) 

Applicable Program Tools Program Loader NLPL-"180 
Loader Adapter NLLA-185 
EPROM Writer NLEP-190 

Weight, kg (lb.) 2.80 (6.20) 

13 
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TABLE 2-1 PCE-111 1/0 EXPANDER 

Number of Input Points 

Number of Output Points 

1/0 Signal Indication 

Weight, kg (lb.) 

Length of 1/0 Expander Cable, mm (in.) 

I 

I 
Clearance­
for No.8 
Machine Screw ~h 

-

'LJ 

h 

~ 
][ 

I. ,-

II 
..II II 

lL JLJ[ ll 

I[J( ]( J[ 

Jl ll 

120 (4.72) 

130 (5.12) 

"'"=' 

'16 
'' 

8 

Input: green LED 
Output: red LED -
0.85 (1.9) 

NLC-050 1/0 Expander Cable: 50 (1.97) 
(included with PCE-111) 
NLC-400 1/0 Expander Cable: 400 (15.75) 
(optional) 

~ 
rr 

] I u 
,---

m~ 
(0 ~ 

~ t~ 
0 

~ 

I 

Q ~~ J n 
I 

J 
'I 121 (4.76) 

+-- (.06) 

p 

+t 
14.5 (.57) 

'----------------~----~--------------------1 
Figure 2-3. External Dimensions for PC-110 in mm (in.) 

,...--------~~~~--- .. -~--
l Clearance for t No. 8 Machine Screw 

JL JL JL I[ JL 1-~ ~~~JIJI~:xx!~:][~~~~ -' 

Jl ll ll ] hJ Lr [ I[ J[ J[ IH~ u ][ 'e. 

f==if==i 
CJCJODDD ,-
DDCJDI!IIIIIIIll 

1--+-+--l 1--+-+--l DDC!Clllli!lll!l " mr:: 
@ CJCJCJDiillll!llll [!] "'~ •••••••••• ~t: 

•••••••••• 0 N CJCJCJC!DIIil 
"' 00 

DCJCJDD!IIII 

oooo~:::J• 
'LJ 

~~---------- 25o (9.84) .I 
t+r __________ 260 (10.24)-----------------~ 

J 
a; 
'0 

"' ~ 0 
1!) -' 
d E 
0 ~ 
0) Ol 

0 
a: 

l 
I 

~ 
36 (1.42) 

] 

121 (4.76) 

157 (6.18) 

~ 
14.5 (.57) .__ __ ·-------------~---~~------------------__J 

Figure 2-4. External Dimensions for PCE-111 in mm (in.) 
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TABLE 2-12. PC-110 AND PCE-111 
GENERAL SPECIFICATIONS 

Isolation Rating 

Optical Device 2500 VAC for 1 minute 
Relay 1500 VAC for 1 minute 
1/0 Circuit 1500 VAC for 1 minute 

TABLE 2-13. PC-110/PCE-111 24 VDC 
INPUT CIRCUIT RATINGS 

Parameter Min. Max. 

Off State Voltage 0 5 
Off State Current 0 2 
On State Voltage<D 19 27 
On State Current 7.5 -

Propagation Delay® - 2 

Units 

v 
mA 
v 

mA 
ms 

<DThe maximum voltage indicated is supplied by the built-in power 
supply 

®Delay due to filter circuit 

TABLE 2-14. PC-110/PCE-111 RELAY 
OUTPUT CIRCUIT RATINGS 

Parameter Min. Max. 

AC Voltage<D 5 220 

DC Voltage<D 5 30 
Output Current 0.003 2 
Output Current per 8 

Outputs - 5 
Leakage Current® 

at 120 VAC 60Hz - 0.55 
at 220 VAC 50 Hz - 0.9 

Units 

VAC 
RMS 
VDC 

A 

A 

mA 
mA 

Electrical Life® 3,000,000 - Electrical 
cycles 

Inrush Current - 20 A/Cycle 
Propagation Delay 

On® - 15 ms 
Propagation Delay 

Off® - 5 ms 

G) Minimum voltage indicated is needed for contact reliability 

®Electrical life when relay contact is subjected to energizing and 
de-energizing 14 VA contactor coil 

@The time from the instant when logic signal turns on (off) to 
the instant when the relay contact closes (opens) 

15 

TABLE 2-15. PC-110/PCE-111 DC SOURCE 
OUTPUT CIRCUIT RATINGS 

Parameter Min. Max. Units 

Output Voltage 19 60 VDC 
Output Current<D - -2 A 
Output Current per 8 

Outputs - 5 A 
Leakage Current - 0.1 mA 
Voltage Drop - 1.5 v 
Propagation Delay - 0.1 ms 

CD Negative current indicates current leaving the PC ...... _ ... l"'~:· T .:::~·1 Units 
Voltage 19 60 v 
Current® 0.6 - A 

®Total current to turn on the transistor; load current not included 

TABLE 2-16. PC-110/PCE-111 TRIAC 
OUTPUT CIRCUIT RATINGS 

Parameter Min. Max. 

Output Voltage 80 220 

Output Current 0.01 2 
Output Current per 8 

Outputs - 5 
Inrush Current - 50 
Leakage Current 

at 120 VAC 60Hz - 0.55 
at 220 VAC 50 Hz - 0.9 

Frequency 47 63 
Voltage Drop - 1.2 
Propagation Delay<D -- 11 

G) ~lot zero crossing 

Units 

VAC 
RMS 

A 

A 
A/cycle 

mA 
mA 
Hz 
v 

ms 

fl 
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Section 3 

Address Allocation 
3-1. General Description 
The PC-100 and PC-110 each contain two areas of 
memory locations that are available for programming 
by the user: program memory and data memory (see 
Tables 3-1 and 3-3). 

Program memory is the area which stores the logic 
instructions that are programmed by the user and that 
will, in turn, direct the operation of the controller. These 
instructions, or steps, are stored in successive pro­
gram memory address locations, with the beginning 
address (usually Step 0) designated by the user. The 
PC-100 can store 320 program instructions, beginning 
at Step 0 and extending to Step 319. The PC-110 can 
store 1024 program instructions, beginning at Step 0 
and extending to Step 1023. See Chapter 4 for detailed 
information about the instruction set. 

Data memory, in both the PC-100 and the PC-110, is 
an area of 64 registers which store the status of inputs, 

outputs, internal contacts and coils, and special func­
tions. These 64 data registers, referenced as Registers 
0 to 63, can each be further divided into eight bits, 
referenced as bits 0 to 7. (Refer to Tables 3-2 and 3-4 
for detailed analysis of the PC-100 and PC-110 mem­
ories.) A complete bit address includes both the address 
of the register in which the bit is contained and the 
position of the bit within the register. For example, 5. 7 
is the address of the last bit (bit 7) in Register 5. 

The status of a contact or a coil requires one bit, while 
the status of a timing register, counting register, Shift 
Register, or Step Controller function occupies a com­
plete eight-bit register. Bit and register data addresses 
can be assigned to contacts, coils, and special func­
tions in any manner desired (with the exception of 
input contacts and output coils, which have dedicated 
bit addresses, as shown in Tables 3-1, 3-2, 3-3, and 3-
4.) The assignment of 1/0 addresses is detailed in sec­
tion 3-2. 

TABLE 3-1. PC-100 USER MEMORY ORGANIZATION 

Type Allocation Address Remarks 

Program Program instruction 320 steps Step numbers Capacitor back-up 
Memory 0 to 319 Additional back-up by 

lithium battery is 
optional. 

Inputs 12 points 0.0 to 0.7, 
(PC-100) 1.0 to 1.3 

(IN 1 to 12) 

Outputs 8 points 2.0 to 2.7 
(PC-100) (CR 17 to 24) 

Unused 1/0 addresses can 
Data Memory Inputs 6 points 3.0 to 3.5 be used as additional 

(PCE-1 01 1/0 (IN 25 to 30) internal data addresses. 
Expander) 

Outputs 4 points 4.0 to 4.3 
(PCE-101 1/0 (CR 33 to 36) 
Expander) 

~ 

Internal contacts 43 registers 5.0 to 47.7 Volatile-data 
and coils (344 is lost when 
Timers power is removed. 
Counters 
Shift registers 16 registers 48.0 to 63.7 
Step controllers (128 

Non-volatile-data is 
retained when power is 
removed. 

One point is reserved 
for battery error 
output. 

~~~~~~ 
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® 
3-2. Memory Organization Input and output circuits have dedicated bit addresses 

occupying the first five registers. The remaining 59 
The two major areas of memory locations available registers, referenced as Registers 5 to 63, constitute 
to the user in the PC-1 00 are program memory and the internal data area. Bit and register addresses from 
data memory. A further analysis of the data memory this area can be assigned to internal contacts, coils, 
of the PC-1 00 is shown in Table 3-2. and special functions in any manner desired. Note also 

that the last 16 data memory registers (48 to 63) are 
The table below provides a detailed analysis of the. non-volatile, that is, their contents are retained during 
PC-100's data memory area. Note that the area is the absence of power (within the limits of the internal 
divided into 64 registers, each containing eight bits. capacitor or battery back-up system). 

TABLE 3-2. PC-100 DATA MEMORY ORGANIZATION 

Bit Address 
0 1 2 3 4 5 6 7 

Register 0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 J lnpu" ~ PC-100 Address 
1 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 0.0 to 0.7, 1.0 to 1.3 

El 2 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 J Outputs 2.0 to 2.7 

3 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 J Inputs 3.0 to 3.5 J PCE-101 
1/0 4 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 J Outputs 4.0 to 4.3 Expander(]) 

5.6 5.7 
1- -5 5.0 5.1 5.2 5.3 5.4 5.5 

6 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 

7 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 

8 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 

9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7 

10 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7 

11 11.0 11.1 11.2 11.3 11.4 11.5 11.6 11.7 Volatile 

12 12.0 12.1 12.2 12.3 12.4 12.5 12.6 12.7 Internal 

13 13.0 13.1 13.2 13.3 13.4 13.5 13.6 13.7 Data 

14 14.0 14.1 14.2 14.3 14.4 14.5 14.6 14.7 Area 

--~ ,:: 

47 47.0 47.1 47.2 47.3 47.4 47.5 47.6 47.7 -
48 48.0 48.1 48.2 48.3 48.4 48.5 48.6 48.7 

~~ Non-volatile® 

63 63.0 63.1 63.2 63.3 63.4 63.5 63.6 63.7 
1- -

CD Unused 1/0 addresses can be used as additional addresses for internal contacts and coils. 

® Non-volatile data area should be used for registers and internal contacts and coils whose contents are to be retained during power 
loss. 
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El 

The two major areas of memory locations available 
to the user in the PC-110 are program memory and 

data memory. A further analysis of the data memory 
area of the PC-110 is shown in Table 3-4. 

TABLE 3-3. PC-110 USER MEMORY ORGANIZATION 

Type Allocation Address Remarks 

Program Program instruction 1024 steps Step numbers Capacitor back-up 
Memory 0 to 1023 Additional back-up by 

lithium battery is 
optional. 

Inputs 24 0.0 to 0.7 
(PC-110) (IN 1 to 24) 

Outputs 16 points 3.0 to 4.7 
(PC-110) (CR 25 to 40) 

Inputs 16 points 5.0 to 6.7 
(PCE-111 (IN 41 to 56) 
1/0 Expander 1) 

Outputs 8 points 7.0 to 7.7 
(PCE-111 (CR 57 to 64) 
1/0 Expander 1) 

Unused 1/0 addresses can 

Data Memory lntputs 16 points 8.0 to 9.7 be used as additional 

(PCE-111 (IN 65 to 80) internal data addresses. 

1/0 Expander 2) 

Outputs 8 points 10.0to 10.7 
(PCE-111 (CR 81 to 88) 
1/0 Expander 2) 

-
Inputs 16 11.0 to 12.7 
(PCE-111 (IN 89 to 104) 
1/0 Expander 3) 

Outputs 8 points 13.0 to 13.7 
(PCE-111 (CR 105 to 112) 
1/0 Expander 3) 

Internal Data 34 registers 14.0 to 47.7 Volatile-data is lost 
including: (272 points) when power is removed. 

Internal contacts 
and coils 
Timers 
Counters 16 registers 48.0 to 63.7 Non-volatile-data is 

Shift registers (128 retained when power is 

Step controllers removed. 

-~~ 
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The table below provides a detailed analysis of the 
PC-110's data memory area. Note that the area is 
divided into 64 registers, each containing eight bits. 
Input and output circuits have dedicated bit addresses 
occupying the first 14 registers. The remaining 50 reg­
isters, ref~renced as Registers 14 to 63, constitute the 
internal data area. Bit and register' addresses from this 

area can be assigned to internal contacts, coils, and 
special functions in any manner desired. Note also 
that the last 16 data memory registers (48 to 63) are 
non-volatile, that is, their contents are retained even 
during the absence of power (within the limits of the 
internal capacitor or battery back-up system). 

TABLE 3-4. PC-110 DATA MEMORY ORGANIZATION 

Register 
Address 

Bit Address 
0 1 

0 0.0 0.1 

1 1.0 1 .1 

2 2.0 2.1 

3 3.0 3.1 

4 4.0 4.1 

5 5.0 5.1 

6 6.0 6.1 

7 7.0 7.1 

8 8.0 8.1 

9 9.0 9.1 

10 10.0 10.1 

11 11.0 11.1 

12 12.0 12.1 

13 13.0 13.1 

14 14.0 14.1 

~~ 

47 

48 

63 

47.0 

48.0 

~ 

63.0 

47.1 

48.1 

63.1 

2 3 

0.2 0.3 

1.2 1.3 

2.2 2.3 

3.2 3.3 

4.2 4.3 

5.2 5.3 

6.2 6.3 

7.2 7.3 

8.2 8.3 

9.2 9.3 

10.2 10.3 

11.2 11.3 

12.2 12.3 

13.2 13.3 

14.2 14.3 

47.2 47.3 

48.2 48.3 

63.2 63.3 

4 

0.4 

1.4 

2.4 

3.4 

4.4 

5.4 

6.4 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 

13.4 

14.4 

47.4 

48.4 

63.4 

5 6 
-

0.5 0.6 

1.5 1.6 

2.5 2.6 

3.5 3.6 

4.5 4.6 

5.5 5.6 

6.5 6.6 

7.5 7.6 

8.5 8.6 

9.5 9.6 

10.5 10.6 

11.5 11.6 

12.5 12.6 

13.5 13.6 -
14.5 14.6 

== 

47.5 47.6 

48.5 48.6 

7 

0.7 

1.7 

2.7 

3.7 

4.7 

5.7 

6.7 

7.7 

8.7 

9.7 

10.7 

11.7 

12.7 

13.7 

14.7 

47.7 

48.7 

J 
J 

Inputs 

0.0 to 2.7 

Outputs 

3.0 to 4.7 

]I 
nputs 

5.0 to 6.7 

J 

J 
J 

J 
J 

~== 

!= 

Outputs 7.0 to 7.7 

Inputs 

8.0 to 9.7 

Outputs 10.0 to 10.7 

Inputs 

11.0 to 12.7 

Outputs 13.0 to 13.7 

Volatile 

~~ 

.~ 
Non-volatile® 

<D Unused 1/0 addresses can be used as additional addresses for internal contacts and r:oils. 

PC-110 

PCE-111 

1/0 

Expanders G) 

Internal 

Data 

Area 

® Non-volatile data area should be used for registers and internal contacts and coils whose contents are to be retained during power 
loss. 

1..-------------------~-~----------------' 
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3-3. Assignment of 1/0 Addresses 

The 1/0 addresses of the PC-100 and the PCE-101 1/0 
Expander are fixed (see Figure 3-1 below). They are 

Inputs 

0.0 to 0.711.0 to 1.3 

PC-100 

2.0 to 2.7 

Outputs 

also listed in the preceding section and are indicated 
on the actual units. 

Inputs 

3.0 to 3.5 

PCE-101 
1/0 Exp. 

4.0 to 4.3 

Outputs 

Figure 3-1. PC-100 1/0 Address Assignments 

The 1/0 addresses ofthe PC-110 are fixed and are listed 
in the preceding section and on the actual units. How­
ever, because up to three identical PCE-111 1/0 Expan­
ders can be connected to a single PC-110, the 1/0 

Inputs Inputs 

0.0 to ,1.0 to ,2.0 to 
0.7 1.7 2.7 

5.0 to I 6.0 to 
5.7 6.7 

PC-110 PCE-111 
1/0 Ex. 1 

3.0 to I 4.0 to 
3.7 4.7 

7.0 to 
7.7 

Outputs Outputs 

address assignment of each 1/0 Expander is deter­
mined by its position in the chain (as shown below in 
Figure 3-2). 

Inputs Inputs 

8.0 to I 9.0 to 
8.7 9.7 

11.0 to I 12.0 to 
11.7 12.7 

PCE-111 PCE-111 
1/0 Ex. 2 1/0 Ex. 3 

10.0 to 13.0 to 
10.7 13.7 

Outputs Outputs 

Figure 3-2. PC-110 1/0 Address Assignments 

NOTE: Follow these precautions upon connecting 1/0 Expanders. 
(1) Remove power- before connecting and disconnecting 1/0 Expanders. Connection or disconnection of 1/0 

Expanders during Power ON causes an error, and the operation of PC stops. 
(2) Connect 1/0 Expander cables firmly and securely. If a cable becomes loose while the power is ON, an error 

will occur and the PC will stop. 
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Instruction 
Word 

RD 

RD NOT 

AND 

AND NOT 

Section 4 

Instruction Set 

TABlE 4-1.UST OF INSTRUCTION WORDS 

Ladder Figure 
Symbol 

H~---1-

+ Jr 

--It--

;r 

Reference 

Input contact, 
internal contact 

Input contact, 
internal contact 

Input contact, 
internal contact 

Input contact, 
internal contact 

Comments 

• Start of logic 
• Intermediate memory of computation 

result 

• Start of logic 
• Intermediate memory of computation 

result 

• Logical product 

• Logical product 

r-------------;----------------+----------~~-~~-r----------------------------------~ 
OR 

OR NOT 

AND MEM 

OR MEM 

WR 

WRTMR 

WR CTR 

DS 

WR SR 

WR SC 

CLR 

WR MCR 

WR NOT MCR 

+ jf T 

Input contact, 
internal contact 

Input contact, 
internal contact 

Output coil, 
internal coil 

Timer 

Counter 

Shift Register 

Step Controller 

• Logical sum 

• Logical sum 

• Logical product of computation result of 
up to previous instruction and the 
contents of intermediate memoryCD 

• Logical sum of computation result of up to 
previous instruction and the contents of 
intermediate memoryCD 

• Coil 

• Timer operation 

• Counter operation 

• Preset value of Timer or Counter 

• Shift register operation 

• Step controller operation 

~ ~ • Clearing of data in registers 

~ --- -----·~-------1 
~ ---------- • Master Control Relay 

• Release of Master Control Relay 

CD Intermediate storage stack (MEM) is for one step. 
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II 

4-1. Temporary Storage Registers 

The PC-100 and PC-110 require register locations to 
temporarily store the result of a program operation. 
The following three types of temporary storage reg­
isters are provided. 

ARG (Arithmetic Register) 
The ARG is an internal register not directly accessible 
from the program loader. It performs the following 
functions: 

• After a RD or RD NOT instruction, the status (ON or 
OFF) of the contact referenced by the RD or RD NOT 
instruction is stored in ARG. 

RD or RD NOT r:::l 
~.-c_o_n_.t_a_ct_S_t_a_tu_s___j ~ ~ 

• After an AND, AND NOT, OR, or OR NOT instruction, 
the specified computation result is stored in ARG. 

I Computation Result I ~ I ARG I 

MEM (Memory Register) 
The MEM is a register used to store the results of a 
previous step. Its contents can be accessed by the useL 
It performs the following functions. 

• After a RD or RD NOT instruction, the contents of 
ARG are first transferred to MEM, and the status 
the contact referenced by the RD or RD NOT instruc 
tion is then stored in ARG. 

Step 1. I ARG I ~ I MEM I 

4-2. Description of Instructions 

Step 2. RD or RD NOT 
Contact Status 

• After an AND MEM or OR MEM instruction, the com­
putation result of the contents of ARG and MEM is 
stored in ARG . 

.--C-o_m_p_u_t_a-ti-on_o_f.., ~ I ARG I 
ARG and MEM -----,.-

MCR (Master Control Relay Register) 
The MCR register, when in the OFF state, disables a 
specified number o-f subsequent program steps. 

• The WR MCR instruction causes the contents of ARG 
to be stored in MCR. 

I ARG I ~ I MCR I 
• In executing a program, each instruction is ANDed 

with the contents of MCR, and the computation result 
is stored in ARG. 

lnstruction---r--\~ 1 ARG 1 

jMcRI--L-1 

• The WR NOT MCR instruction causes a logic 1 to be 
stored in MCR, allowing return to normal operation. 

I Logic 1 I ~ I MCR I 
The following section, "Description of Instructions," 
includes examples that illustrate the use of the ARG, 
MEM, and MCR registers. 

This section describes the functional operation of each of the instruction words available on the PCc1QQ and 
PC-11 0. Procedures for key entry of these instructions are found in Section 5-7. 

NOTE: The programming examples used throughout this manual use reference numbers from the 1/0 addresses 
assigned to the PC-100 (inputs 0.0 to 0.7 and 1.0 to 1.3; outputs 2.0 to 2.7). This allows the reader to observe 
the operation of the programmed examples from the eight LED output indicators (labeled 2.0 to 2.7) located on 
the lower left of the PC-100. 

If attempting to program and observe the operation these examples using a PC-110 instead, output addresses 
from the PC-110 (3.0 to 3.7 and 4.0 to 4.7) should be substituted for the PC-100 output addresses used in the 
examples so that LED's 3.0 to 3.7 and 4.0 to 4.7 will be active. 

RD and WR 
(Read and Write) 

The RD instruction indicates a normally open contact at the start of a line of ladder logic. 

The WR instruction indicates an output coil or an internal coil. 

Contents 
Sequence Coding of Storage Registers 

~.Ot---------t Instruction ARG MEM 

~-~ -0.0 

2.0 t---1'~ -
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• Movement of Storage Register Contents 

RD stores the status of a specified contact (ON or OFF signal) in ARG and transfers the previous contents of ARG 
to MEM. 

WR transfers the contents of ARG to a specified coil. 

I ARG I~ 2.0 

RD NOT and WR 
(Read Not and Write) 

The RD NOT instruction indicates a normally closed contact at the start of a line of ladder logic. 

Contents 
Sequence of Storage Registers 

0.0 Step Instruction ARG MEM 

0 RD NOT 0.0 ~ -
f---- -«-•• 

1 WR 2.0 ~ -

• Movement of Storage Register Contents 

RD NOT inverts the status of a specified contact and store::; it in ARG, and transfers the previous contents of ARG 
to MEM. 

0.1 (inversion) ~ I ARG j ~ I MEM I 

AND 

The AND instruction connects a normally open contact in series with the previous logic instruction(s). 

Sequence 

~.0 O.i__.~ 
rt-l--11~ 

• 

• Movement of Storage Register Contents 

Step 

0 

'I 

2 

AND ANDs the status of a specified contact with 
the contents of ARG and stores the result in 
ARG. 

L--A-R-G-1 

Contents 
Coding of Storage Registers 

Instruction ARG MEM 

RD 0.0 t-H- -
-·~-=--·· 

AND 0.1 Ff---1~ -

2.0 F·f---1~ -
... 

Number of Contacts 

The number of program steps available in the proc­
essor's memory is the only limitation on the number 
of contacts that can be connected in series by means 

the AND instruction. 

Instruction 

RD 0.0 

AND 0.1 

AND 0.2 

23 

II 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



II 

AND NOT 

The AND NOT instruction connects a normally closed contact in series with the previous logic instruction(s). 

Sequence 

~-Dt--~O.f-1-------4 Step 

0 

1 

2 

• Movement of Storage Register Contents 

AND NOT Inverts the status of specified contact, 
ANDs it with the contents of ARG, and 
stores the result in ARG. 

Contents 
Coding of Storage Registers 

Instruction ARG MEM 

RD 0.0 t--n- -

AND NOT 0.1 ~-H;f_ -

WR 

OR 

2.0 F~ -

• Number of Contacts 

The number of program steps available in the proc­
essor's memory is the only limitation on the number 
of contacts that can be connected in series by means 
of the AND NOT instruction. 

Lo.o rn 
0.1 

Jf 
0.2 

Jf ff-
Instruction 

RD 0.0 

AND NOT 0.1 

AND NOT 0.2 

The OR instruction connects a normally open contact in parallel with the previous logic instruction(s). 
Contents 

Sequence Coding of Storage Registers 

Step 

0 

1 

2 

• Movement of Storage Register Contents 

OR ORs the status of a specified contact with the 
contents of ARG and stores the result in ARG 

...__A_R_G_.,.h 

RD 

OR 

WR 

24 

Instruction ARG MEM 

0.0 ~~ -

0.1 h~ 0.1 -

2.0 ~~ 0.1 -

• Number of Contacts 

The number of program steps available in the proc­
essor's memory is the only limitation on the number 
of contacts that can be arranged in parallel by means 
of the OR instruction . 

Instruction 

RD 0.0 

OR 0.1 

OR 0.2 

WR 2.0 
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OR NOT 

The OR NOT instruction connects a normally closed contact in parallel with the previous logic instruction(s). 

Sequence 

0.0 
Step 

0 

1 

2 

• Movement of Storage Register Contents 

OR NOT Inverts the status of a specified contact, 
ORs it with the contents of ARG, and stores 
the result in ARG. 

0.1 (Inversion) _;:::[)___.r--
--AR-G-h 10: 

Contents 
Coding of Storage Registers 

Instruction ARG MEM 

RD 0.0 f--l~ -

OR NOT 0.1 !~ 0.1 -

WR 2.0 ~ 1 -

" Number of Contacts 

The number of program steps available in the proc­
essor's memory is the only limitation on the number 
of contacts that can be arranged in parallel by means 
of the OR NOT instruction. 

0.0 
Instruction 

RD 0.0 

OR NOT 0.1 

OR NOT 0.2 

I I WR 2.0 

AND MEM 

The AND MEM instruction connects two blocks of parallel contacts in series. 

NOTE: Each block must begin with an RD instruction. 

Sequence 

Block 1 Block 2 

RD 0.2 begins Block 2. 
AND MEM connects Block 1 and Block 2 
in series. 

Step 

0 

1 

2 

3 

4 

5 

Coding 

Instruction 
~ 

RD 0.0 

OR 0.1 

RD 0.2 

OR 0.3 

AND MEM 

WR 2.0 

25 

Contents 
of Storage Registers 

ARG MEM 

t-H-
~~ 0.1 

'-... 

~-~ ~b 0.1 

~~ 0.3 ~b 0.1 

~ruB 
v 

0.1 0.3 

~fnp 0.1 0.3 
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II 

• Movement of Storage Register Contents 

AND MEM ANDs the contents of ARG with those 
of MEM, and stores the result in ARG. 

(1) The computation result of Block 1 (RD 0.0 and OR 
0.1 instructions) is stored in ARG. 

(2) RD 0.2 of Block 2 causes the computation result 
of Block 1 to be transferred to MEM. The com­
putation result of Block 2 (RD 0.2 and OR 0.3 
instructions) is stored in ARG. 

(3) When the AND MEM instruction is executed, the 
computation result of the series connection of MEM 
(Block 1) and ARG (Block 2) is stored in ARG. 

• Number of Blocks 

The number of program steps available in the proc­
essor's memory is the only limitation on the number 
of blocks that can be connected by the AND MEM 
~nstruction. 

The RD, OR. AND MEM sequence of instructions can 
be used continually as many times as needed. 

Instruction 

RD 0.0 

OR 0.1 

RD 0.2 

OR 0.3 

AND MEM 

RD 0.4 

OR 0.5 

AND MEM 

ORMEM 

The OR MEM instruction connects two blocks of series contacts in parallel. 

NOTE: Each block must begin with an RD instruction. 

I 
I 

Sequence 

.... .... ...... ,..,. 
.......... Block 2 ,,' 

RD 0.2 begins Block 2. 

OR MEM connects Block 1 and Block 2 in parallel .. 

26 

Coding 

Step Instruction 

0 RD 

1 AND 

2 RD 

3 AND 

4 OR MEM 

5 WR 

Contents 
of Storage Registers 

ARG MEM 

0.0 t-H-
0.1 F~-H- '-.,. 

0.2 t-H- tiHl-
0.3 ~-Hl- ~~l-

~~~ v 
·H-3 

2.0 ~~~ 0.2 0.3 
H 
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• Movement of Storage Register Contents 

OR MEM ORs the contents of ARG with those of 
MEM, and stores the result into ARG 
again. 

(1) The computation result of Block 1 (RD 0.0 and 
AND 0.1 instructions) is stored in ARG. 

(2) RD 0.2 of Block 2 causes the computation result 
of Block 1 to be transferred to MEM. The com­
putation result of Block 2 (RD 0.2 and AND 0.3) is 
stored in ARG. 

(3) When the OR MEM instruction is executed, the 
computation result of the parallel connection of 
MEM (Block 1) and ARG (Block 2) is stored in ARG. 

" Number of blocks 

The number of program steps available in the proc­
essor memory is the only limitation on the number of 
blocks that can be connected by the OR MEM 
instruction. 

The RD, AND, OR MEM sequence of instructions can 
be used continually as many times as needed. 

Instruction 

RD 0.0 

AND 0.1 

RD 0.2 

AND 0.3 

OR MEM 

RD 0.4 

AND 0.5 

OR MEM 

WR 2.0 

WR MCR and WR NOT MCR 
(Master Control Relay) 

The MCR instruction allows a prescribed condition to disable a specified number of subsequent program steps. 
When the contact referenced by MCR is energized (logic 1 ), the instructions that follow the WR MCR instruction 
operate normally. However, if the state of the contact referenced by MCR is 0, the instructions that follow and 
that are between WR MCR and WR NOT MCR will be affected as follows: 

• output coils and internal coils turn OFF; 
• Timer and Counters are RESET; 
• Shift Registers and Step Controllers remain UNCHANGED. 

Sequence 

I WR MCR I 

In this example, WR MCR/WR NOT MCR is used 
when the circuit has more than one output 
branch. 

Step 
-~ 

0 
---~-

1 

2 

3 

4 
~-

5 
-· 

6 

7 

27 

Contents 
Coding of Storage Registers 

_,,~ 

Instruction ARG MEM MCR 

RD 0.0 
1----

WR MCR 

RD 0.1 

AND 0.2 

WR 2.0 

RD 0.3 

WR 2.3 

WR NOT MCR 

II 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



II 

• Movement of Storage Register Contents 

(1) The WR MCR instruction stores the status of ARG in MCR. 

(2) Subsequent instructions are ANDed with the contents of MCR. If the status of MCR is at a logic 0 (OFF), the 
instructions between WR MCR and WR NOT MCR are processed as described above. 

(3) The WR NOT MCR instruction sets the status of MCR at a logic 1. After this, the MCR has no effect on the 
processing of subsequent instructions, that is, the status of contacts, coils, and registers are now determined 
solely by normal operating conditions. 

Logic 
Instructions -.----.... 

WR NOT MCR (Logic 1) 

TMR 
(Timer Tenths of Seconds) 

The TMR instruction provides a count-down timer that can energize an output when its current value reaches 0. 

The TMR uses two input circuits for operation: enable circuit and a timing circuit. Both must be energized in 
order for the timer to begin timing. Anytime the enable circuit is de-energized, the current value is reset to the 
preset value. If the timing circuit is de-energized while the enable circuit is energized, the current value is held 
constant. Then, when the timing circuit is re-energized, the timing register resumes its count-down. 

Preset: The timer preset is programmed as a constant value using the DS (Data Set) instruction. The preset can 
be any value between 0 and 127, inclusive. The timer reference pulse is 0.1 sec. Therefore, the range of the timer 
is 0.0 to 12.7 seconds. 

liming Register: The timing register is programmed using the WR TMR instruction with a valid register address 
(0 to 63). The current value of the timer resides in the first seven bits (0 to 6) of the timing register. (This is why 
the range of the timer is 0 to 127 [27-1], or 0 to seconds.) The eighth bit (bit 7) of the timing register is used 
to indicate the status of the timer. When the current value reaches 0 (bits 0 to 6 OFF), bit 7 is turned ON. 

For example, the address of the status bit of 
coil when the timer times out, as shown in the 

Example 1: 

Simple TMR Circuit 

Sequence 

0.0 Enable Circuit 

Timing Circuit 

Timer Input 0.0 ---

40 is 40.7. This bit can be used to energize an output 
below. 

Coding 

S11:ep Instruction 

0 RD 

1 RD 

2 DS 

3 WRTMR 

4 RD 

5 WR 

6 RD NOT 

7 WR 

0.0 

0.0 

50 

40 

40.7 

2.0 

40.7 

2.1 

Enable Circuit 

Timing Circuit 

Preset Value 

Timing Register 
(Contains Current Value) 

NOTE: The contacts for the enable and timing circuits can be different. 
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Example 2: 

Memory Protection Against Power Failure 

The contents of the timing register can be preserved during power loss by choosing a register from the non­
volatile memory area (Registers 48 to 63) as the timing register. 

0·0 Enable Circuit Step 

0 

1 

2 

3 

4 

5 

Coding 

Instruction 

RD 

RD 

OS 

WRTMR 

RD 

WR 

CTR 
(Counter) 

Processor Power 

0.0 

0.0 

50 

48 

48.7 

2.0 

The CTR instruction provides a count-down counter that can energize an output when its current value reaches 
0. 

The CTR uses two input circuits for operation: an enable circuit and a counting circuit. The enable circuit must 
be energized in order for the counter to recognize a signal on the counting circuit. Anytime the enable circuit is 
de-energized, the current value is reset to the preset value. When the enable circuit is energized, the current value 
in the counting register is decremented by one each time the counting circuit changes from non-conducting to 
conducting. 

Preset: The counter preset is programmed as a constant value using the OS (Data Set) instruction. The preset 
can be any value between 0 to 127, inclusive. 

Counting Register: The counting register is programmed using the WR CTR instruction with a valid register 
address (0 to 63). The current value of the counter resides in the first seven bits (0 to 6) of the counting register. 
(This is why the range of the counter is 0 to 127 [27-1]. The eighth bit (bit 7) of the counting register is used to 
indicate the status of the counter. When the current value reaches 0 (bits 0 to 6 all OFF), bit 7 is turned ON. 

For example, the address of the status bit of counting 
output coil when the counter counts down to 0, as shown 

Example 1: 

Simple CTR Circuit 

Sequence 

0.0 Enable Circuit 

Counting Circuit 

Output 2.0 ---------' 

29 

40 is 40.7. This bit can be used to energize an 
the example below. 

Coding 

Step Instruction 

0 RD 

1 RD --. 
2 OS 

3 WRCTR 

4 RD 
--

5 WR 
"---

0.0 

0.1 

8 

40 

40.7 

2.0 

Enable Circuit 

Counting Circuit 

Preset Value 

Counting Register 
(Contains Current Value) 
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II 

Example 2: 

Memory Protection Against Power Failure 

The contents of the counting register can be preserved during power loss by choosing a register from the non­
volatile memory area (Registers 48 to 63) as the counting register. 

Sequence 

0.0 Enable Circuit Step 

0 
Counting Circuit 

1 

2 

3 

4 

5 

Coding 

Instruction 

AD 0.0 

AD 0.1 

DS 7 

WR CTR 60 

RD 60.7 

WR 

SR 
(Shift Register) 

2.0 

Processor Power 

The Shift Register instruction provides a means of serially shifting register data one bit at a time. On command 
from the program, the status of each bit in the register under SR control is shifted one place to the right. 

Two contact circuits control the SR function: the serial data circuit and the shift circuit. Each time the shift circuit 
changes from non-conducting to conducting, the bits in the register are all shifted one position to the right. The 
status of the entry position bit (bit 0) is determined by the state of the serial data circuit at the time the SR 
receives an input to the shift circuit. When the serial data circuit is conducting, a logic 1 is shifted in; when not 
conducting, a logic 0 is shifted in. When a shift occurs, the data in the last bit (bit 7) is shifted out of the register 
and lost. 

Example 1: 

Basic SR Circuit 
Sequence Coding 

Serial Data Circuit 
Step Instruction 

0 RD 0.0 
Shift Circuit SR2 

1 RD 0.1 

2 WR SR 2 

Example 2: 

SR 2 

Serial Data .J( 
Input _/ 

Chaining SRs 

Shift Register Operation 

0 2 4 5 6 7 

1r1 
~~~.~t-·l--~t"---4 ~ 

2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 Lost 

PARALLEL OUTPUT 

Shift registers can be chained to operate synchronously as a single, long register. This is achieved by assigning 
a common shift circuit to each SR in the chain. The status of bit 7 of the left SR in the chain feeds the serial data 
circuit of the adjacent SR (second SR in the chain). likewise, the status of bit 7 of the second SR in the chain 
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determines the status of the serial data circuit of the third SR in the chain. Chaining continues in this format until 
the number of bits in the chain is sufficient to accommodate the application. The status of bit 7 of the right SR 
(last SR in the chain) is shifted out and lost. 

Sequence 

Serial Data Circuit 

Shift Circuit 

SR 2 

..... 
0 
c: 

t----------~1 SR 4 II 
Step 

0 

1 

2 

3 

4 

5 

Coding 

Instruction 

RD 2.7 

RD 0.1 

WRSR 4 

RD 0.0 

RD 0.1 

WRSR 2 

NOTE: In programming this example, first program 
SR 4, then SR 2, to insure proper shifting of bit data 
within the chain. 

Chaining Operation 

0 2 3 4 5 6 7 0 2 3 4 5 6 7 

sc 
(Step Controller) 

The Step Controller instruction provides special priority processing of the contents of a register. The Step Con­
troller consists of a block of up to 8 bits of the user-specified SC register. 

Typical SC Circuit 

Sequence Coding 

0. 0 sc I-2.0 

Step Instruction 

0 RD 0.0 
1 sc 1--2.1 1 WR 2.0 
2 sc 1--I 2.2 
0 

2 RD 0.1 

3 WR 2.1 
CLR 1---< 2 4 RD 0.2 

5 WR 2.2 

6 RD 1.0 

7 CLR 2 

Step Controller Characteristics 

• Only one output can be on at any one time. 

• Outputs are latched, that is, an output will remain on even after th_e input _which originally init~ated it ~as turned 
off. The output remains on until the SC recognizes a new output mstruct1on or a CLR (clear) mstruct1on. 

• The circuit is a LIFO (Last In, First Out) type. If two or more inputs are present at the same time, priority is given 
to the output occurring later in the SC block. 

• The CLR instruction clears the contents of the specified SC register. 
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II 

SC Operation 

The table below outlines the operation of the simple SC circuit illustrated, and the relationship between its inputs 
and outputs. 

~" 

Input 

0,0 0.1 0.2 0.3 0.7 Output Remarks 
0. 0 

I sc r--< . 2.0 
1 
I sc I---< 2.1 

No Input --- --- --- --- none 

• --- --- --- --- 2.0 =:J- Latching 
--- --- --- --- --- 2.0 

2 sc t---< 2.2 

Single • 2.1 -Input --· --- --- ---
3 sc 

~ 2.3 
.7 

CLR f---4 2 

--- --- • --- --- 2.2 

--- • --- --- --- 2.1 Last output 

--- • • --- --- 2.2 _in the SC 
block has 

More Than -·-~ --- • • --- 2.3 priority 
One Input • --- • • --- 2.3 

• --- • --- --- 2.2 -

• --- --- --- --- 2.0 

Clear • --- --- --- • none } CLRhas 
overall 

--- --- --- --- • none priority 
--- --- --- --- none 

Sequential Operation Circuit 

Sequence Coding Coding 

Step Instruction Step Instruction 
0.0 40.1 40.2 40.3 0 RD 0.0 9 AND 40.1 

1 AND NOT 40.1 10 WR SC 40.2 

2 AND NOT 40.2 11 RD 0.3 

3 AND NOT 40.3 12 AND 40.2 

4 WR SC 40.0 13 WR SC 40.3 

5 RD 0.1 14 RD 0.7 

6 AND 40.0 15 AND 40.3 

7 WR SC 40.1 16 CLR 40 

8 RD 0.2 

This circuit limits the output to a pre-defined sequence. In this example, the outputs are energized in ascending 
numerical order; that is, in order for an output to energize, the output immediately preceding it must first be on. 
This circuit is useful in situations where interlocking or safety requirements must first be met in a prescribed 
sequence in order for final operation to take place. 

NOTE: In this example, the SC instruction is operating on an internal register (40), rather than on an output 
register (2), as shown in previous examples. This is meant to illustrate that the special functions (TMR, CTR, SR, 
and SC) can operate on any of the 64 data registers and are not restricted only to output registers. 
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Section 5 

Procedures for Operation 

5-1. Program Loader 

The NLPL-180 Program Loader programs and moni­
tors both the PC-1 00 and the PC-11 0. When used with 
the PC-1 00, the loader must first be snapped to the 
NLLA-185 Loader Adapter. The NLLA-185 acts as an 
interface to the PC-100 and is connected via the 
NLC-185 Loader Adapter Cable. When used with the 
PC-110, the NLPL-180 can be snapped directly to the 
front panel of the processor or can be connected via 

the NLLA-185 Loader Adapter and the NLC-186 Loader 
.Adapter Cable for hand-held operation. 

The display includes step number, register number, 
control display, instruction indication, monitor display 
and other functions. 

The program loader has an interface to a cassette tape 
recorder to provide a means of program storage and 
retrieval. 

r----------------------~~~~--,--------------------, 

PROGRAM 
LOADER 

NLPL-180 
"'"wa-lofiC 

L--------------------------------------~-,~--------------------------------~ 
Figure 5-1. NlPl-180 Program loader 
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TABLE 5-1. KEY FUNCTIONS 

Classification Description Function 

c Clears display, clears memory (when used with 
INS key) 

-
CE Clears number 

CALL Retrieves and displays program step, register 
address, and bit address 

ENT Enters preceding keystrokes into memory 

+ Increments program step, register address, and bit 

STEP address by one 

Control Keys - Decrements program step, register address, and bit 

STEP address by one 

+ Searches for specific instructions or bit addresses 

II 
SRCH in the direction of ascending program steps 

- Searches for specific instructions or bit addresses in 
SRCH the direction of descending program steps 

INS Clears memory, inserts program instruction 

DEL Deletes program instruction 

REG Denotes register and bit data 

ON, OFF Forces coils ON/OFF (when used with OC switch) 

REC, PLAY, VER Records, loads, and verifies program 

Code Keys RD, AND, OR, WR, NOT, MEM, Program instruction words 
TMR, CTR, DS, MCR, CLR 

Numeric Keys 0 to 9 Select program step, register address, bit address, 
and timer and counter values 

Octal Point . Distinguishes register and bit addresses from each 
other 

-·--
Figure 5-2. Program loader Keys 
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TABLE 5-2. KEY ENTRY PROCEDURES-PROGRAMMING 

Processor 
Operation Mode Switch Key Sequence 

Clearing Program PRG (1) c 
Memory Area 0 Hold c and press INS 

(2) INS 0 0 
0 

NOTE: OC switch must be in upper position. 
Clearing Data PRG ( 1) c 
Memory Area 0 Hold c and press INS 

(2) INS 0 D 
D 

NOTE: OC switch must be in lower position. 
Calling PRG (1) c 
Program Step or D 

RUN (2) Step number 
(3) CALL 

D 
Incrementing PRG + 
Program Step or STEP 

RUN 0 
Decrementing PRG -

Program Step or STEP 
RUN 0 

Entering PRG (1) Code Key 
Program Instruction (2) Register or bit address 

(3) ENT 
D 

Inserting PRG (1) Call program step 
Program Instruction (2)Code Key 
(One Step) (3) Register or bit address 

(4) INS 
D II 

Inserting PRG (1) Call program step 
Program Instructions· (2) Delete instruction word 
(n Steps) (3) Enter the number of instructions to be inserted 

(4) INS 
0 

NOTE: n instructions are inserted and 
instructions are incremented by n steps. 

the succeeding 

Deleting PRG (1) Call step to be deleted 
Program Instruction (2) DEL 
(One Step) D 
Deleting PRG (1) Call program step 
Program Instruction (2) Delete instruction word 
(n Steps) (3) Enter the number of instructions to be deleted 

(4) DEL 
D 

NOTE: n instructions are deleted and the succeeding 
instructions are incremented by n steps. 

TABLE 5-3. SEARCHING FOR INSTRUCTIONS 

Processor 
Operation Mode Switch Key Sequence 

Searching for PRG (1) Instruction word 
a Specific or (2) + _:_ 

Instruction RUN SRCH or SRCH 
0 D 

Searching for PRG (1) Register or bit address 
a Specific or (2) + -

Register or RUN SRCH or SRCH 
Bit Address D D 

35 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TABLE 5-4. MONITORING BIT AND REGISTER DATA 

Processor 
Operation Mode Switch Key Sequence 

Monitoring PRG (1) c 
Bit Data or D 
(or Individual RUN REG 
1/0 Signals) D 

(3) Bit address 
(4) CALL 

D 
Monitoring PRG ( 1) c 
Data Registers or D 
(or 1/0 Signals RUN (2) REG 
in Groups of Eight) D 

(3) Register address 
(4) CALL 

D 
Monitoring Current PRG (1) c 
Value of TMR or D 
and CTR RUN {2) REG 

D 
(3) TMR or CTR 

D D 
(4) Register address 
(5) CALL 

D 

TABLE 5-5. FORCING ON/OFF BIT AND REGISTER DATA 

Processor 
Operation Mode Switch Key Sequence 

Forcing PRG ( 1) c 
ON or OFF or D 

RUN (2) REG 
D 

(3) Register or bit address 
(4) CALL 

D 
(5) ON or OFF 

D D 
NOTE: OC switch must be in upper position 

TABLE 5-6. TAPE FUNCTIONS 

Processor 
Operation Mode Switch Key Sequence 

Recording Program PRG ( 1) c 
in Processor Memory or D 
onto Cassette Tape RUN 

(2) REC 
D 

(3) ENT 
D 

Verifying Program PRG ( 1) c 
Recorded on Cassette or D 
Tape RUN (2) VER 

D 
(3) ENT 

D 
Loading Program PRG ( 1) c 
from Cassette Tape D 
into Processor Memory (2) PLAY 

D 
(3) ENT 

D 
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(Program Flowchart) 

Set processor 
mode switch to 

PRG. 

I 
Clear program memory 

and data memory. 

,_ 
r-

Enter program. 

-1 -. ., 
Check program. 

I 

II NO Is correct program 

r 
entered? 

Modify program. 
I YES 

Set processor mode switch to 

1 
RUN and check operation of 

program. 

I 
Is program modification YES 

required? l 
I NO Set processor mode 

( End 
switch to PRG. 

l 

Figure 5-3. Procedures for Entering and Modifying a Program. 
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TABLE 5-7. CLEARING PROGRAM MEMORY 

Results 

STEP Instruction REGISTER 
Operation flow Key Sequence Display Display Display Remarks 

PRGII:JRUN ~ Set mode l • Must be in PRG mode. 
switch to PRG. 

I oc 

~ Check OC I ~tower • Must be in lower 
switch. position position. 

I 
I Press C key I c 

and hold. D 

1 
~ I INS INS • Press the INS key while Press INS key. 

D 
..., 

holding the C key. 
/ ' 

TABLE 5-8. ClEARING DATA MEMORY 

STEP 
Operation Flow Key Sequence Display 

I Set mode I PRG£jRUN 
switch to PRG. oc 

:.:'Upper 

~ Check OC I switch. f:J position 

~ Press C key I c 
and hold. D 

I 

~ Press INS key. I INS 
D 

5-2. Correcting a Keystroke Error 
• Instruction word key 

Press the key of an instruction word whose LED 
indicator is on to remove the instruction word. 
Once the incorrect instruction word has been 
removed, press the key of the correct instruction 
word. 

• Number key 
Press CE key and then enter a correct number. 

5-3. Programming Examples 

This section illustrates several programming exam· 
pies and the specific key sequences for entry of the 
examples. For a description of the functional opera-

38 

Results 

Instruction REGISTER 
Display Display Remarks 

• Must be in PRG mode. 

• Must be in upper 
position. 

INS • Press the INS key while 
'e"' holding the C key. 
/ ' 

tion of the instruction words shown in these exam­
ples, refer to section 4-3. 

To observe the operation of these examples, after 
programming: 

(1) set the processor mode switch to RUN; 

(2) energize the appropriate input circuits; and 

(3) observe the output LED indicators on the PC. 

NOTE: The programming examples used throughout 
this manual use reference numbers from the 1/0 
addresses assigned to the PC-100 (inputs 0.0 to 0.7 
and 1.0 to 1.3; outputs 2.0 to 2.7). This allows the 
reader to observe the operation of the programmed 
examples from the eight LED indicators on the lower 
left of the PC-100. 
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TABLE 5·9. PROGRAM ENTRY 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

Set mode PRG~RUN • Must be in PRG mode. 
switch to PRG. 

Clear display. c • Calls step 0 
0 NOTE: In entering a 

program from step n, 
call step n, pressing 
c n CALL, 
0 0 0 

and follow the 
procedures below. 

Select beginning 0 II step number 0 Ll 
(for example, 0). 

I 
Display selected CALL II CALL ,, 

step. 0 Ll '){ Lt 
/' ' 

Enter instruction RD II RD I, • When the key for an 
word (for 0 Lf '•" Lt instruction word is 

example, RD). 
/ ' pressed, the LED 

indicator corresponding 
to the instruction word 
illuminates. 

Enter instruction 0 n RD I, • The register display area 
reference number 0 Ll '•/ Ll indicates the address 
(for example, 0.0). /' selected. 

• I, RD ,, 
0 L.t )( Ll I 

0 II RD ,, /] • The displayed instruction 
0 L.l '•/ L.l I I is written into the 

/ ' program memory. 

Enter complete ENT I I, • At the same time, the 
instruction 0 I L.l step is incremented by 

into memory. one to allow entry of 
subsequent instructions. 

NOTE: Enter this program from step 0, after clearing the memory. 

If attempting to program and observe the operation 
of these examples using a PC-11 0 instead, output 
addresses from the PC-110 (3.0 to 3.7 and 4.0 to 4.7) 

39 

should be substituted for the PC-1 00 output addresses 
used in the examples so that LEOs 3.0 to 3.7 and 4.0 
to 4.7 will be active. 

II 
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Contact/Coil Step Instruction Key Sequence 
c 0 CALL 

~~ 
D D D 

2.0 0.0 RD 0 o 0 ENT 
0 RD D D D D 

2.0 WR 2 0 ENT 
1 WR D D D D D 

• Operation check 
(1) Set the PRG/RUN selector switch to RUN mode. 
(2) Set switch 0.0 to on. 
(3) Output 2.0 is on when the LED comes on. 

Normally-closed Contact 
Step Instruction Key Sequence 

c 0 CALL 

~L & 
D D D 

RD NOT RD NOT 0 1 ENT ...... 0 0.1 D D D o D D 
WR 2 2 ENT 

1 WR 2.2 D D o D D 

Series Contacts Step Instruction Key Sequence 
c 0 CALL 

D D D 

~2 0~ RD 0 2 ENT 1---t 2.5 0 RD 0.2 D D o D D 

1 AND 0.3 AND 0 o 3 ENT 
D D D D 

2 WR 2.5 
WR 2 o 5 ENT 
D D D D 

Parallel Contacts 

~--H -0--
Step Instruction Key Sequence 

c 0 CALL 
D D D 

0 RD 0.5 
RD 0 o 5 ENT 
D D D D 

~-H 1 OR 0.6 
DR 0 o 6 ENT 
D D D D 
DR 0 7 ENT 2 OR 0.7 D D o D D 

3 WR 2.1 WR 2 o 1 ENT 

~·: D D D D 
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Series and Parallel 
Step Instruction Key Sequence 

}t c 1 0 CALL 

}L. 0- D D D D 
RD NOT 1 0 ENT ...... I ...... I 10 RD NOT 1.0 D D D 0 D D 

11 OR 1.1 OR 1 
0 

1 ENT 
D D D D 

}i 12 AND NOT 1.2 AND NOT 1 
0 

2 ENT 
D D D D D II 
WR 2 0 ENT 13 WR 2.0 D D 0 D D 

Step Instruction Key Sequence 
~.0 1.1 

0- c 2 7 CALL ,I I' D D D D 

27 RD 1.0 RD 1 
0 

0 ENT 
D D D D 

1.2 28 AND 1.1 AND 1 o 1 ENT 

II D D D D 
I 29 OR 1.2 OR 1 

0 
2 ENT 

D D D D 

30 WR 2.1 WR 2 o 1 ENT 
D D D D 

AND MEM Step Instruction Key Sequence 
c 1 0 1 CALL 

D D D D D 

·~~~~ 0-- 101 RD 0.1 RD 0 
0 

1 ENT 
D D D D 

102 OR 0.2 OR 0 
0 

2 ENT 
D D D D 

RD 0.3 RD 0 
0 

3 ENT 103 D D D D 

104 OR 0.4 OR 0 
0 

4 ENT 
D D D D 

105 AND MEM AND MEM CE ENT 
D D D D II 

RD 0.5 RD 0 
0 

5 ENT 106 D D D D 

107 OR 0.6 OR 0 o 6 ENT 
D D D D 

109 AND MEM AND MEM CE ENT 
D D D D 

110 WR 2.2 WR 2 
0 

2 ENT 
D D D D 

NOTE: Pressing the CE key in steps 105 and 109 clears the 
REGISTER display. 

ORMEM Step Instruction Key Sequence 
c 1 7 5 CALL 

D D D D D 

e- RD 0.1 RD 0 
0 

1 ENT 0.1 0.2 175 D D D D 

:I 1: AND 0 2 ENT 176 AND 0.2 D D 0 D D 

RD 0.3 RD 0 3 ENT 177 D D D D D 

3·3 0.4 
AND 0 4 ENT 

,I I. 178 AND 0.4 D D 0 D D 

179 OR MEM OR MEM CE ENT 
D D D D 

2.5 WR 2 
0 

5 ENT 180 WR D D D D 

NOTE: Pressing the CE key in step 179 clears the REGISTER 
display. 
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Timer Step Instruction Key Sequence 
c 0 CALL 0.0 D D D 

II r-- RD 0 0 ENT ;r 0 RD 0.0 D D 0 D D DS100 
TMR 0.0 RD 0 

0 
0 ENT 

1 RD D D D D 0.0 30 
_1L 100 OS 1 0 0 ENT 

2 DS D D D D D II 

30 WR TMR 3 0 ENT 
3 WRTMR D D D D D 

30.7 

0-- 30.7 RD 3 0 
0 

7 ENT 

II 4 RD D D D D ·o 
II WR 2.0 WR 2 

0 
0 ENT 

5 D D D D 

RD NOT 30.7 RD NOT 3 0 o 7 ENT 

30.7 

-0--
6 D D D D D D 

tiL WR 2.1 WR 2 o 1 ENT 
AI 7 D D D D 

Counter 
Step Instruction Key Sequence 

c 0 CALL 

1.0 D D D 

JL 1.0 RD 1 
0 

0 ENT 
I I ~ 0 RD D D D D 

DS 8 RD 1.1 RD 1 o 1 ENT 

CTR "I D D D D 
1.1 40 DS 8 OS 8 ENT 
_H 2 D D D 
II 

WR CTR 40 WR CTR 4 0 ENT 
3 D D D D D 

40.7 RD 4 0 o 7 ENT 
40.7 

0--
4 RD D D D D D 

_H 
WR 2.5 WR 2 5 ENT 

I I 5 D D D D D 

NOTE: Enter the WR TMR instruction in the order of OS 
(setting value) and timing register address. 

Master Control Relay Step Instruction Key Sequence 
(WR MCR/WR NOT MCR) c 0 CALL 

D D D 

0 RD 0.0 RD 0 o 0 ENT 

~.0 ~·~ 0-
D D D D 

1 WR MCR WR MCR CE ENT 

~; 
D D D D 

WR MCRj RD 0.1 RD 0 
0 

1 ENT 2 D D D D 

I~·~ e- 3 WR 2.0 WR 2 o 0 ENT 
D D D D 

II 
4 RD 0.2 RD 0 o 2 ENT 

D D D D 

5 WR MCR WR MCR CE ENT 
0.4 0.5 

0- D D D D 

YH: RD 0 3 ENT 6 RD 0.3 D D o D D 
WR 2 1 ENT 7 WR 2.1 D D 0 D D 

~ 8 RD 0.4 RD 0 o 4 ENT 
D D D D 

AND 0.5 AND 0 5 ENT l WR NOT l 9 D D D D D 
MCR J 

10 WR 2.2 WR 2 2 ENT 

~-~ & D D D D D 
II 11 WR 2.3 WR 2 3 ENT 

D D D D D 

12 WR NOT MCR WR NOT MCR CE ENT 
D D D D D 

13 RD 0.6 RD 0 6 ENT 
D D D D D 

14 WR 2.4 WR 2 o 4 ENT 
D D D D 

NOTE: Pressing the CE key in steps 1, 5 and 12 clears the 
REGISTER display. 
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Shift Register Basic Circuit Step Instruction Key Sequence 
Serial c 0 CALL 

t=r D D D Data Circuit 
f= RD 0 0 ENT o.1 0 RD 0.0 D D 0 D D 

Shift Circuit SR2 I= ENT RD 0 1 
I I= 1 RD 0.1 D D 0 D D 1--

2 WR SR 2 WR SR 2 ENT 
D D D D 

Shift Register Ring Counter Step Instruction Key Sequence 
c 0 CALL Po 2.0 2.1 2.2 2.3 2.4 2.5, 

~ 
D D D 

·~~ RD 0 0 ENT 
0 RD 0.0 D D D D D 

:1-1' :1-Ht' ::J.H~ ::1 SR 2 0.0 

AND NOT 2 0 ENT 1 AND NOT 2.0 D D D D D D 

AND NOT 2.1 AND NOT 2 
0 

1 ENT 
NOTE: Each time IN 0.0 changes from off 2 D D D D D 

to on, a logic 1 is shifted one place to the 3 AND NOT 2.2 AND NOT 2 
0 

2 ENT 
D D D D D 

right in register 2. Upon reaching the final 
AND NOT 2.3 

AND NOT 2 
0 

3 ENT 
bit (2.7) in the register, the next transition 4 D D D D D 

AND NOT 2 4 ENT from off to on causes the status of bit 2. 7 5 AND NOT 2.4 D D D 0 D D 
to be shifted into the first bit (2.0) of the 

AND NOT 2.5 
AND NOT 2 

0 
5 ENT 

register. 6 D D D D D 

II 
AND NOT 2 6 ENT 

7 AND NOT 2.6 D D D D D D 

RD 0.0 RD 0 0 ENT 
8 D D D D D 

WR SR 2 
WR SR 2 ENT 

9 D D D D 

Shift Register Chaining Step Instruction Key Sequence 

-~·0 c 0 CALL 

I= 1- D D D 

I= LL. RD 2 7 ENT 
_!1·1 SR 2 1;:::: J: 0 RD 2.7 D D 0 D D (fJ 

I I= LL. 
0.1 

RD 0 
0 

1 ENT 
0 1 RD D D D D 
z 

4 
WR SR 4 ENT _p 0 2 WR SR D D D D 

f= I= RD 0 0 ENT u 0.0 0 I SR 4 I= LU 3 RD D D D D 0.1 a: 
1=: 0 RD 0 

0 
1 ENT 

I 4 RD 0.1 D D D D 

2 WR SR 2 ENT 
5 WR SR D D D D 

NOTE: In programming this example, fi~st progr~m. SR 4, 
then SR 2, to insure proper shifting of b1t data w1thm the 
chain. 
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Step Controller Step Instruction Key Sequence 
Basic Circuit (Last In, First Out) c 0 CALL 

D D D 
0.0 RD 0 0 ENT 

~.- sc ...... 0 RD 0.0 D D o D D 
2.0 

WR sc 2 o 0 ENT 
0.1 1 WR SC 2.0 D D D D D 

~. sc - RD 0 1 ENT 2.1 2 RD 0.1 D D o D D 
0.2 

WR sc 2 o 1 ENT 

~---n sc - 3 WR SC 2.1 D D D D D 
2.2 

RD 0 2 ENT 1.0 4 RD 0.2 D D o D D 
~~ CLR f..- WR sc 2 2 ENT 2 5 WR SC 2.2 D D D o D D 

RD 1.0 RD 1 o 0 ENT 6 D D D D 

7 CLR 2 CLR 2 ENT 
D D D 

Step Controller Step Instruction Key Sequence 
Basic Circuit for Sequential Operation 

c 0 CALL 
D D D 

4~~1 4?-: 40.; RD 0.0 RD 0 o 0 ENT 0.0 0 D D D D 
H' sc 

~ 7 , 40.0 f---o 
i AND NOT 40.1 AND NOT 4 0 o 1 ENT 

D D D D D D 0.1 40.0 sc AND NOT 4 0 2 ENT ~H. 40.1 I-- 2 AND NOT 40.2 D D D D o D D 
AND NOT 4 0 3 ENT 0.2 40.1 sc 3 AND NOT 40.3 D D D D D. D D Hl--i 40.2 t--
WR sc 4 0 0 ENT 

0.3 40.2 4 WR SC 40.0 D D D D o D D 

Hl--i' sc 1-- 5 RD 0.1 RD 0 o 1 ENT 
40.3 D D D D 

0.7 40.3 
6 AND 40.0 AND 4 0 o 0 ENT 

~~-~· CLR 1-- D D D D D 
40 

7 WR SC 40.1 
WR sc 4 0 o 1 ENT 
D D D D D D 

8 RD 0.2 RD 0 o 2 ENT 
D D D D 

9 AND 40.1 AND 4 0 o 1 ENT 
D D D D D 

10 WR SC 40.2 WR sc 4 0 o 2 ENT 
D D D D D D 

11 RD 0.3 RD 0 o 3 ENT 
D D D D 

12 AND 40.2 AND 4 0 o 2 ENT 
D D D D D 

13 WR SC 40.3 WR sc 4 0 o 3 ENT 
D D D D D D 

14 RD 0.7 RD 0 o 7 ENT 
D D D D 

15 AND 40.3 AND 4 0 o 3 ENT 
D D D D D 

16 CLR 40 CLR 4 0 ENT 
D D D D 

NOTE: In this example, the SC instruction is operating on 
an internal register (40), rather than on an output register 
(2), as shown in previous examples. To observe the status 
of the bit addresses within an internal register, refer to Sec-
tion 6-2. 
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5-4. Program Search 

This section shows examples of the Search function when the program shown below has been written into 
memory. 

0.0 
.----ul-----11-----i 

0.2 2.0 
Coding Coding 

._.............':r~ 
Step Instruction 

0 RD 0.0 

1 AND 0.1 

2 WR 2.0 

Step Instruction 

98 OR 2.3 

99 AND NOT 0.4 

100 WR 2.5 

71 RD 0.2 
. 
: 

72 OR 0.0 114 RD NOT 0.0 
2.3 73 AND 2.0 115 WR 2.6 

74 AND 3.0 

75 WR 2.3 

96 RD 0.0 

97 AND NOT 2.0 

I 
0.0 

;~r 

r 0.0 

II 

. . . 
148 RD 0.0 

149 AND 1.0 

150 WR 2.7 

TABLE 5-10. SEARCHING FOR A SPECIFIC INSTRUCTION 

The table below shows an example of how the display appears when the steps where RD 0.0 is written are 
searched. 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

c 
D 

Call the step 0 II where RD 0.0 D Ll 
is written. CALL RD • The instruction word and II ,., ,., 

D Lf 
.,. 

LI,LI bit address contained in 

/ ' step 0 are displayed. 

Retrieve + DC RD ,., ,., • The found instruction is 
and display SRCH _lC.I '•" Lt.u displayed. 
instruction. D / ' 

+ fLJB RD ,., ,., 
SRCH .... u.Lt 

D / ' 
+ II IIIII".., RD ,., ,., • This shows that all 

SRCH .... Ll, Ll instances of RD 0.0 have 

D / ' been found in the 
direction of the search.<D 

c 
I Lf '=' 

RD ,., ,., • By means of C key, step 

D )( u.u 148, which was retrieved 
earlier, is displayed. 

+ -
(j) SRCH Searches in the direction of ascending program steps while SRCH 

D D 
searches in the direction of descending program steps. However, if no designated instruction is found in the direction 
specified, the STEP display shows It It It It · or Ll L# Ll Ll 
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TABLE 5-11. SEARCHING FOR A SPECIFIC REGISTER OR BIT ADDRESS 

The table below shows an example of how the display appears when searching for the steps where 0.0 is used 
as a reference number. 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

c 
D 

Call the step 0 II where RD 0.0 D ,_, 
is written. CALL RD • The instruction word and II II II D ,_, '•" 1-.( I 1-.( bit address contained in 

/' step 0 are displayed. 

Delete RD II II II • When the key for an 
instruction word. D ,_, 1-.( I 1-.( instruction word 

displayed is pressed, the 
word is deleted. 

Retrieve and + I -::I 
OR II II • The found bit address 

display instruction. SRCH u- '•/ 1-.( I 1-.( and its corresponding 

D " ' instruction word are 
displayed. 

OR II II II • To continue search, 
D IC ,_,, u delete the displayed 

instruction word and 
press 

+ 
SRCH 

D 
+ Ill- RD II II SRCH ::JD '•/ 1-.( I,_, 
D / ' 
RD f7l- II II D ::JD 1-.( I 1-.f 
+ RD NOT II II SRCH I I Lf 'fl'e/ 
D 

, ,_,I 1-.( 
" ,, ' 

RD NOT 
I /Lf '•/ II II D I 

/ ' 1-.( I 1-.( 
NOT I I Ll II II D I I l ,_,I 1-.( 

+ nnnn II II • This shows that all 
SRCH 1-.( I 1-.( instructions referencing 

D the specified bit address 
c I I Ll RD NOT II II (0.0) have been found in 
D I I 1 '•"'e" 1-.( I 1-.( the direction of the 

" ,, ' search.CD 

(j) + -
SRCH Searches in the direction of ascending program steps while SRCH 
D D 

searches in the direction of descending program steps. However, if no designated instruction is found in the direction 
specified, the STEP display shows II II f, Jl or /_( /_( /_( /_( 
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5-5. Program Modification 

The table below shows the 
procedure for changing the 
instruction word from OR to 
AND in step 1 of the pro­
gram example. 

0.1 

..,_---t r----..-~f-----4 

2.0 
Contact 
Modification 

Instruction Word .Modification 

TABLE 5-12. MODIFYING AN INSTRUCTION WORD 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display 

Set mode 
PRG~RUN 

switch to PRG. c 
0 
1 

I 0 
CALL I OR 

Call instruction 0 I '•" 'J II 
to be modified. I 

" ' c::..u 
OR 

I 'J II Remove the 0 
instruction word I C::. I L,( 
to be modified. 

AND AND 
'J II Enter the new 0 '•:' instruction word. 

/ ' c::. • L.t 
ENT AND NOT 
0 ., 'e"'e" II 'J c / '"' ' L.t f c::. 

Coding 

Step Instruction 

0 RD 0.1 

1 OR 2.0 

2 AND NOT 0.2 

3 WR 2.0 

Remarks 

• Must be in PRG mode. 

• The instruction to be 
modified is displayed. 

• The instruction word to be 
modified is removed by 
pressing its key. 

• The new instruction word is 
displayed and entered into 
program memory, causing 
the subsequent instruction to 
be displayed. 

TABLE 5-13. MODIFYING A CONTACT, COIL, OR REGISTER REFERENCE ADDRESS. 
The table below shows the procedure for changing the contact reference address in step 2 of the program example 
above from 0.2 to 1.2. 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

PRG~RUN • Must be in PRG mode. 

I Set mode switch I to PRG. c 
1 0 

I Call instruction I 2 
to be modified. 0 

CALL ., AND NOT 
II :J 

• The instruction to be 
0 '•"' '•" modified is displayed. c 

/ " / ' L,( I C::. 

I I 
CE ., AND NOT • The address is deleted. 

Clear REGISTER 0 ¥ '•" display. c /' /' 

I J 
1 , AND NOT 

I ........ 
Enter new 0 ¥ 't{ address. c 

/ ' /' ( 

AND NOT • The new address is 

0 
, 

'."' 'tt" I displayed and entered i.nto 
r ( ' program memory, causmg 

/' /' the subsequent instruction 

2 AND NOT to be displayed. 

0 
, 

1( )( 
l'j c. 

/' ' ( ' c::. 
ENT ., WR 

I II 0 , D c.u I/ 
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5-6. Program Insertion 

The table below shows the procedure for inserting the normally closed contact 1.4 in series. 

Operation Flow 

I Set mode I switch to PRG. 

~ Call I program step. 

I I Enter instruction 
to be inserted. 

~ Verify I insertion. 

2.0 Contact to 
be Inserted 

TABLE 5-14.1NSERTION OF ONE INSTRUCTION 

Results 

STEP Instruction REGISTER 
Key Sequence Display Display Display Remarks 

PRG£:)RUN • Must be in PRG mode. 

c 
0 

3 I • The step where the 
0 I instruction is to be 

inserted is displayed. 
CALL I WR Ill 0 ~ 'e" c f ,_, 

/ ' 
I II 

1

" 

AND I AND 
0 ~ 'tl c f ,_, 

/' 
NOT I AND NOT I II 0 ~ '•" '•" c f ,_, • The instruction to be 

" ' / ' inserted is displayed 

1 AND NOT and entered into 
I I 0 ~ '•/ 'e" ( 

program memory. 

/' / ' 
I AND NOT I The step addresses of 

0 ~ 'e" ){ I , the program instructions 

" ' / ' that follow the inserted 

4 I AND NOT I Ll 
step are all increased by 

0 ~ 'e/ one, and the instruction 
~ I , 1 at the last step address 

/' /' in program memory is 
INS ;j AND NOT I Ll lost. 
0 _, '•/ .. / I , 1 /' /' 

INS 

'•/ /' / 

+ 
Lf 

WR j II • This verifies that WR 2.0 
STEP './ c f ,_, is transferred to step 4. 
D /' 
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The table below shows a procedure for inserting 
eight contacts (1.0 through 1.7) in series. Hr-;JI 2.0 

C
.1 0.2 1.0 1.L_((___j·~ 

,y:~.d 
TABLE 5-15.1NSERTION OF SUCCESSIVE INSTRUCTIONS (N STEPS). 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

Set mode PRG~RUN • Must be in PRG mode 
switch to PRG. 

c 
0 

Call 3 I • The step where the first 
program step. 0 ::J WR instruction is to be 

CALL I ..... 'J II inserted is displayed. 
0 I 

/ ' c.',_, 
Delete WR I I It • The displayed instruction 

instruction word. 0 ::J c..,_, word is deleted. 

Enter the number 8 I ll • The number of 
of instructions 0 I D instructions to be 
to be inserted. inserted is entered and 

displayed. 
INS INS 
0 ........ 

AND _1 AND II,., 
Enter additional 0 _¥ ){ u 

instructions. /' 

1 , AND I 
0 I ......... I 

/ ' , AND I 
0 I ......... ( . 

/ ' 
0 , AND I II • The instructions to be 

0 I ......... ( I Lf inserted are displayed 
/ ' and entered into 

ENT Lf II memory. 

0 ,_, 
The step addresses of all . . 
subsequent instructions . 

AND I It AND II are increased by n (8, in 
0 IU .... Ll this case). where n 

/ ' ranges from 1 to 320 for 

1 I II AND I 
the PC-100 and from 1 to 

0 I Ll ........ I 1024 for the PC-11 0 . 

/ ' 
lf1 AND I 

0 ILl ......... I I 
/' 

7 I II AND I II 
0 ILl .......... I I I 

/ ' 
ENT I I WR I II 
0 I I 

...... ,. c.·'-' k , ... 
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II 

5-7. Program Deletion 
The table below shows the procedure for deleting the normally closed contact 0.2. 

0.1 

2.0 

TABLE 5-16 PROGRAM DELETION 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

PRG£:)RUN • Must be in PRG mode. 

I Set mode I switch to PRG. 

I c 
0 

I Call the step I 2 I to be deleted. 0 c AND NOT 

I CALL I 
.,. 

'•" II I 
• The instruction to be deleted 

0 l-
/ ' / ' L..f I c is displayed. 

I Delete I DEL I 
WR 

Ill 
• As a result of deletion, the 

instruction. D '•/ step addresses of the c ,-I L..f program instructions that 
/ ' follow the deleted instruction 

are all decreased by one and 
the instruction of the step 
immediately following the 
deleted instruction step is 
displayed. 

TABLE 5-17. DELETION BY NOP (NO OPERATION) 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

PRG~RUN • Must be in PRG mode. 
Set mode 

switch to PRG. 
c 

Call the step to be 0 
replaced by the 
NOP instruction. 2 

I 0 c 
CALL 

I 
AND NOT 

II I 
• The instruction to be 

0 '•/ .. / replaced by the NOP c ,. ' ,. ' L..f I l- instruction is displayed. 
AND 

I 
NOT 

II I Remove D '•" instruction word. c /' L..f I C J • The ;n,.,ct;on wmd ;, NOT 
:J II I removed. 0 

CE L.. L..f I C 
Remove 0 I • The address is removed. reference number. l-

0 
I II • The NOP instruction is Enter 0 NOP instruction. c 1...1 entered and the subsequent 

ENT WR 
instruction is displayed. 

0 
, 

'•/ Ill 
~ 

/ ' c.u 
NOTE: Removing an instruction and replacing it with a NOP (no operation) instruction effectively deletes the 
unwanted instruction, but retains its space (step number) in program memory. This is done by calling the desired 
step and then separately removing its instruction word and its reference number. The NOP instruction is then 
entered. 
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The table below shows the procedure for deleting eight contacts (1.0 through 1.7). 

0.1 1.H.i--5H.7 
J --~~ 2.0 ' 

Contacts to be Deleted 

TABLE 5-18. DELETION OF SUCCESSIVE INSTRUCTIONS (N STEPS) 

Results 

STEP Instruction REGISTER 
Operation Flow Key Sequence Display Display Display Remarks 

Set mode PRGURUN • Must be in PRG mode. 
switch to PRG. 

c 
D 

Call the first step 2 , 
to be deleted. D c. 

CALL , AND I II • The step containing the 
D r '•/ I I L.t first instruction to be 

/' deleted is displayed. 

Delete AND , I II • The displayed instruction 
instruction word. D r I I L.l word is deleted. 

II 
Enter the number 8 , B • The number of 

of instructions D r instructions to be deleted 
to be deleted. is entered and displayed. 

Delete DEL I WR 2.0 • The eight instructions 
instructions. D c. '~ contained in steps 2 

/ ' through 9 are deleted, 
and the addresses of all 
subsequent instructions 
are decreased by 8. Note 
that n ranges from 1 to 
320 for the PC-1 00 and 
from 1 to 1024 for the PC-
110. 
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Section 6 

Monitor Function 

6-1. Monitoring Inputs, Outputs, Internal Contacts, and Internal Coils 

The status of inputs, outputs, internal contacts, and internal coils can be monitored individually (bit data) or 
simultaneously in groups of eight (register data). 

Bit Data-for monitoring the status of contacts or coils individually (see Figure 6-1 ). 

c REG 0 0 CALL (0.0 is on if the MON lamp comes on) 
0 0 0 0 0 0 

c REG 1 9 3 CALL (19.3 is energized if the MON lamp comes on) 
0 0 0 0 D D D 

c REG 3 5 5 CALL (35.5 is energized if the MON lamp comes on) 
0 D D D D D D 

Register Data-for monitoring the status of eight contacts or coils simultaneously. In the program example in 
Figure 6-1, the numbers used to reference the eight contacts in the top rung (35.0 to 35.7) are the eight bit 
addresses contained in register 35. By calling register 35, rather than the eight bits individually, the status of all 
eight contacts can be observed simultaneously (see Figure 6-2). 

Step Instruction Step Instruction 

0 RD 35.0 6 AND 35.6 

1 AND NOT 35.1 7 AND NOT 35.7 

35.4 35.5 35.6 35.7 

1 ::1r 1~---~--~ 2 AND 35.2 8 OR MEM 

0.0 19.3 
1--11---------1 3 AND NOT 35.3 9 WR 19.3 

4 RD 35.4 10 RD 0.0 

5 AND NOT 35.5 11 AND 19.3 

12 WR 2.7 

Figure 6-1. Procedures for Monitoring a Program 
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C REG 3 
D D D 

5 CALL 
D D 

. 
I 
0 

STEP 

. . 
I I 

2 3 

REGISTER 

35 . . i i I I 
4 5 6 7 

A lit LED indicates that the corresponding contact or coil is energized. 

Figure 6-2. Monitoring Register Data 

6-2. Monitoring Shift Registers and Step Controllers 

The contents of any register, including registers used in programming the SR (Shift Register) and SC (Step 
Controller) functions, can be monitored as shown in the program example of Figure 6-3. 

-

0.0 To monitor the contents of SR 25: 
I 

~-: SR 25 c REG 2 5 CALL 

I D D D D D 

Display on the loader: 
1.0 
II_ sc 
I 40.0 

I. STEP I REGISTER 

:JC 
1.1 sc C.::J 
I . . . . . . . 
I I 40.1 I I I I I I I I 

0 1 2 3 4 5 6 7 
1.2 
I I sc 
I I 40.2 

1.3 
I I sc 
I I 40.3 

1.4 To monitor the contents of SC 40: 
I sc 

I I 40.4 c REG 4 0 CALL 
D D D D D 

1.5 sc I I 
I I 40.5 Display on the loader: 

! -~ sc 

I. I 
STEP REGISTER I I 40.6 

LfD 
1.7 . . . . . . . 

I sc I I I I I I I I 
I I 40.7 0 1 2 3 4 5 6 7 

Figure 6-3. Monitoring Shift Registers and Step Controllers. 
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6-3. Monitoring the Current Value of t.he Timer and Counter. 

The examples below show how to display the current 
value of the Timer and Counter, illustrated in Figure 
6-4, in decimal and in binary. 

0.~ 
DS 100 

0.1 TMR 40 

I 
(CTR) 

410i.7 
2.0 

II 

Figure 6-4. Timer (Counter) Circuit 

Decimal Display (Numeric) 
-

c TMR (CTR) REG 4 0 CALL 

D D D D D D D Display on the loader 

STEP REGISTER 

s.n LIJI 
.3 J ,_, 

I I I I I I I I 

MON 
0 

In this example, register 40, which contains the current 
value of the timer, has timed down to 5.9 seconds 
from its preset value of 'I 0.0 seconds. 

The MON lamp comes on when the register times 
down to 0. 

Figure 6-5. Monitoring in Decimal. 

Binary Display (LEOs Indicate Bit Status) 

C REG 4 
D D D 

0 CALL 
D D 

Display on the loader 

I. 
STEP 1 REGISTER 

LIJ, . . . , L.t 
I I J I I I I 
0 2 3 4 5 6 7 

This example shows that 2° + 21 + 23 + 24 + 2• = 
59. This means that the timer will time out to 0 in 5.9 
seconds. 

Figure 6-6. Monitoring in Binary. 
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6-4. Forced ON/OFF 

Using the Output Controller (OC) switch, it is possible to force (that is, set) output coils, internal coils, and internal 
contacts (including non-volatile area) ON or OFF from the program loader without any external signal. 

Remember the following points when using the Output Controller capability: 

(1) Input contacts cannot be forced. 

(2) All forces are removed when the position of the PRG/RUN mode switch is changed. 

(3) Execution of the user program has priority, in that a force command will not override the status of a contact 
or coil that has already been determined by logic occurring earlier in the scan of the program. 

Operation Flow 

Set mode 
switch to RUN. 

Set OC switch 
to upper 
position. 

Call bit 
added. 

Force bit 
address ON/OFF. 

Follow the procedures in Table 6-1 to force coil 2.0 
and its associated contact in the program shown below . 

..._.......:~: t 
:l Coil to be Forced 

Contact to be Forced 

Figure 6-7. Forced ON/OFF. 

TABLE 6-1. FORCED ON/OFF 

Results 

STEP Instruction 
Key Sequence Display Display 

PRG~RUN 

oc 
'•' 
~Upper 

position 

c 
D REG 

REG .... , 
D "' ' 
2 REG ..... D / ' 

REG 
D 'fl , ' 
0 REG 

D 'e' 
/ ' 

CALL REG 
D ...... 

/ ' 
ON MON 
D ... , ' 

OFF 
D 

55 

REGISTER 
Display 

2 
=' c:... 
I II c.u 
~ ,, 
c:...u 
~ ,, 
c:...u 
I II c. I/_( 

Remarks 

• Must be in RUN mode. 

• OC switch must be in 
upper position. 

• The bit address to be 
forced flashes on the 
REGISTER display. 

• The bit address is forced 
ON. 

• The bit address is forced 
OFF. 
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L~·~ 
r--'' 0 l 

The key entries listed in Table 6-1 cannot be used to force output coil 2.0 above because, in 
this case, the status of output coil 2.0 is controlled solely by the status of input contact 0.0. 
Output 2.0 cannot be forced to disagree with input 0.0. 

Figure 6-8. Forced ON/OFF Disallowed. 

6-5. Manipulation of Timer and Counter 
The contents of timing and counting registers can be changed to manipulate the current value and status bit of 
the timer/counter. 

Recall that the timer/counter is a down-count type whose current value is decremented by one every 100 ms (for 
the timer) or upon an OFF/ON transition of the counting circuit (for the counter). The current value resides in bits 
0 to 6 of the register. Under normal operation, when the current value reaches 0 (bits 0 to 6 all OFF), the status 
bit (bit 7) turns ON. 

Timing/Counting Register 

S' ai 
DS 50 0 1 2 3 4 5 6 7 

TMR 30 I I I I I I I I I 
?i7 

I t 2.0 

CurreL Value 
II 

Status bit 

Figure 6-9. Manipulation of 1imer and Counter. 

Using the procedures described in Section 7-3, individual bits of the timing/counting register can be manipulated 
and the operations described in Sections 6-6 through 6-8 carried out. 

6-6. Forcing ON the Status Bit 
Forcing the status bit ON will cause the timer/counter to appear to have timed/counted out and will hold its 
current value constant. 

Example: C REG 3 0 7 CALL OC ON 
'e' D D D D D D D ,, D 
E1 

To read the remaining time/count, display the current value, by pressing: 

C TMR REG 3 
D D D D 

0 CALL 
D D 

NOTE: A status bit in the OFF state can only be forced ON while the processor is in the RUN mode and the 
timer/counter enable circuit is conducting. If the status bit is forced ON while the processor is in the PRG mode, 
the forced ON condition will not be maintained when the processor is switched to RUN. Likewise, if the status 
bit is forced ON while the timer/counter is not enabled, the forced ON condition will not be maintained when 
the timer/counter is re-enabled. 
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6-7. Removing the Forced Condition ON the Status Bit. 

After the operation described in Section 6-6, the timer/counter can be allowed to resume timing/counting by 
removing the force ON the status bit. The timer/counter will resume where it left off, if the processor is in the 
RUN mode and the enable circuit is energized. 

Example: C REG 3 0 7 CALL OC OFF 
D D D D D D ~ D 

r:J 
To monitor the current value of the timing/counting register, press: 

C TMR REG 3 
D D D D 

0 CALL 
D D 

NOTE: The status bit cannot be forced OFF after the timer/counter has timed/counted out normally and has set 
the status bit on. To reset the timer/counter, the enable circuit must be de-energized. 

6-8. Altering the Current Value. 
After the operation described in Section 6-6, the current value of the timer/counter can be changed to an arbitrary 
value between 0 and 127. This is accomplished by individually forcing bits 0 through 6 to agree with the binary 
representation of the desired new current value. 

For example, the binary representation of the decimal value 29 is 
11101 2 = (1 X 24 ) + (1 X 23 ) + (1 X 22 ) + (0 X 21 ) + (1 X 2°) 

16 + 8 + 4 + 0 + 1 
= 29 

To change the current value of the timing/counting register to decimal value 29, bits 0, 2, 3, and 4 must be set to 
1 and bits 1, 5, and 6 must be reset to 0. 

c REG 3 0 0 CALL oc ON (sets bit to 1) 
D D D D D D D ... D ' ' 
+ r:J 

STEP OFF (sets bit 1 to 0) 
D D 
+ (sets bit 2 to 1) 

STEP ON 
D D 
+ (sets bit 3 to 1) 

STEP ON 
D D 
+ (sets bit 4 to 1) 

STEP ON 
D D 
+ (sets bit 5 to 0) 

STEP OFF 
D D 
+ (sets bit 6 to 0) 

STEP OFF 
D D 

To confirm that the current value is now, indeed, 29, display the timing/counting register in decimal, using the 
procedure explained in Section 6-3. 

C TMR REG 3 
D D D D 

0 CALL 
D 0 

Removing the force on the status bit will allow the timer/counter to restart from the newly assigned current value. 

NOTE: 
(1) In any case, opening the enable circuit causes the timer/counter to reset, that is, the current value is cleared 

and the status bit is set. 

(2) All forces to the timer/counter are required to be performed while the processor is in the RUN mode and 
while the timer/counter enable circuit is conducting. A force attempted under any other conditions will not 
be held when the required conditions are established. 
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TABLE 6-2. ERROR DISPLAY ON PROGRAM LOADER 

Display<D 

STEP REGISTER Cause and Explanation Correction 

~.- ,., • Key entry error Display the instruction by 
pressing the C key. Then correct it. c,-,- u • Incorrect instruction entered 

(Flashing) 

• Program entry not allowed Same as above. While in cassette ,- t 
{attempt to program in RUN operation, pressing the C key 
mode; RAM change when the clears the error from the display. c,-,- , 
EPROM is installed) 

(Flashing) • PRG/RUN switch changed during 
cassette operation 

5 RAM chip error Contact Westinghouse ,- , representative at 800-245-6326 
Error address 5 The STEP display shows an (in Pennsylvania, 412-963-1330). c,-,-c invalid absolute address in 

hexadecimal format. 

• Instruction parity error After selecting PRG mode, correct ,- , the program at the step 
Error step • The STEP display shows the containing the invalid c,-,-~ number of a step having an instruction.® 

invalid instruction. 

• Instruction format error Same as above.® 

Error step f,-,- Lf • The STEP display shows the 
number of a step having an 
invalid instruction. 

o Status of output circuitry is Turn off the power. Check the 1/0 
invalid. Expander and Cable, and turn on 

• PCE-1 1 1/0 Expander Cable was the power again.® If the error ,- t ,- ,- ,- disconnected during RUN mode. persists, contact Westinghouse 
• Programming not possible due representative at 800-245-6326 c I L c,-,- ~ to noise. (in Pennsylvania, 412-963-1330). 
• Internal circuitry error. 
• The STEP display shows an 

invalid code. 

• PCE-'111 1/0 Expander Cable was Turn off the power. Check the 1/0 
~-I connected during RUN mode. Expander and Cable, and turn on 
t:l • PCE-101 1/0 Expander Cable was the power again.® ,-, ,- ~.-

connected or disconnected 
during RUN mode. cc c,-,-o • 1/0 Expander Cable error. 

CJ • Communication not possible. 

c::. _l@ • The STEP display shows the 
number of 1/0 Expander in fault. 

• Display only if the battery is Check the battery.@ 

r II 
faulty at the time power is 
turned on. c,-,- ' • In other cases, the BATT lamp 
illuminates. 

CD Display illuminates when the loader is connected. Display is possible even if the loader is connected after an error has occurred. 
®After an error has occurred, all inputs and outputs go off and the RUN contact opens. To reset the display, turn the power OFF, remove 

the cause of the error, and then turn the power ON againo 
®The display can be reset only in PRG mode. 
®In the PC-110 system, E1, E2, and E3 represent the unit number the 1/0 Expander. 
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Section 7 

Tape Function 
The NLPL-180 Program Loader has the ability to inter­
face with an audio cassette recorder for recording and 
loading the contents of the processor's program 
memory. 

7-1. Recording and Loading Guidelines 

(1) If possible, use a tape recorder without sophisti­
cated functions, such as bias for metal-oxide tape, 
Dolby* noise reduction, etc. 

(2) Use the same recorder for recording, verifying, and 
loading. If a different recorder is used, verification 
and loading may not be possible. 

(3) Do not use a recorder that has worn tape heads 
because this can reduce recording quality. 

(4) Clean the tape heads regularly. 

(5) If the unit has tone control, select the highest set­
ting for maximum treble response. 

*Registered trademark Dolby Labs. 
**Registered trademark Tandy Corporation. 

Tape Recorder 

Earphone 

Use a new audio cassette tape of good quality 
with normal bias. Do not use high bias (Cr02 ) and 
metal tapes, or tapes longer than 30 minutes per 
side. 

To prevent recording errors and extend the life of 
the tape, do not record beyond the middle of either 
side of the tape. 

(8) Use an AC adapter to insure uniform tape speed. 
If an AC power adapter is not available, install fresh 
batteries. 

Consult the manufacturer's instructions for proper 
operation and maintenance of the recorder .. 

Connecting the Recorder 

Select the appropriate recorder jack for the desired 
operation, as shown in Figure 7-1. Use a cable with a 
subminiature phone jack on both ends (Radio Shack** 
#44-2420 or equivalent). 

NLPL-180 
CIOCJOOO 

CJClCJCl •• 

CIO Cl 0 •• • 

~~~~==[!] 
CJC'Jt:JCJCID 

ClCICJt:lCJilB 

Figure 7-1. Connecting the Recorder. 

Start Recording Direction 

1 Block Repeated-
1-20 sec.-

Index 
User I No Operation Program 

PC-100 Tape 

Step: 0 ..... 319 320 ........ ............ 2047 

1 Block Repeated-
l-20 sec.-

Index 
User I No Operation 

Program 
Tape PC-110 

Step: 0 ............... 1023 1024 .............. 2047 

Figure 7-2. Recording Format 
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7-3. Recording 

This operation is used to record the contents of proc­
essor memory onto cassette tape. The volume setting 
on the recorder is not important for the recording 
operation. After recording, verify that the information 

recorded on the cassette tape agrees with the con­
tents of processor memory by performing the proce­
dure described in Section 7-3. 

TABLE 7-1 RECORDING 

Operation Flow Key Sequence 

Connect TAPE 
terminal on the PRG~RUN 
program loader OR 
to MIC terminal PRG~RUN 

on the tape 
recorder. 

Place cassette 
into tape 
recorder. 

Select recording c mode on tape 
0 recorder. 

Recording. REC f1 0 

ENT 
D n 

Stop recording. c n 0 

7-4. Recording Format 

The PC-100 and the PC-110 record in the format shown 
in Figure 7-2. Only the contents of memory locations 
containing program instructions are recorded; the 
contents of data registers are not recorded. During the 
recording operation, the step number of the program 
instruction that is currently being recorded is shown 
on the REGISTER display. After all program instruc­
tions have been recorded (Steps 0 to 319 for the 
PC-100; StepsOto 1023forthe PC-110), the REGISTER 
display continues to be incremented until its value 

Results 

STEP REGISTER 
Display Display Remarks 

I 
I 
I 
I 
I 
I 

' I 
I 

60 

• Mode switch can be in 
PRG or RUN position. 

• Press C, REC, and ENT 
on NLPL-180 within 5 
seconds after selecting 
recording mode on the 
tape recorder. 

,-,- • The REGISTER display 
,-cL shows the number of the 

program step currently 
being recorded. The STEP 

I Jln11n display shows the 
I Ll Ll Ll U number of recording 

I 
I iterations. I 
I 
I 
I • NOP (No Operation) I 
I instructions are recorded I 

t 1111tn after the last program 
( c ,_,-, ( step (319 or 1023) 

through step 2047. 

:J 2DLJ'7 • The recording stops after ,_ the C Key is pressed. 

reaches 2047. (During this time, NOP [no operation] 
instructions are recorded.) Upon reaching 2047, the 
recording process is complete: one full block has been 
recorded. Atthis time, the recording process will begin 
again and the digit "1" that was present on the STEP 
display will be replaced by a "2," indicating that the 
second recording iteration has begun. The iteration 
process will continue to record the identical block of 
data until the C key is pressed, stopping the recording. 
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7-5. Verification 
This operation is used to verify that the information 
recorded on the cassette tape agrees with the con­
tents of the processor memory. Always verify after 
recording or loading, using the procedure outlined in 
Table 7-2 below. If an inconsistency is found, correct 

it by repeating the recording or loading procedure. 
Verify again to see that the recorded information agrees 
with the contents of program memory. 

Before attempting these procedures, see Section 7-6 
"Selecting the Correct Volume for Verification:' ' 

TABLE 7-2. VERIFICATION 

Operation Flow Key Sequence 

Connect TAPE PRG~RUN terminal on the 
program loader OR to EAR terminal 

on the tape PRG~RUN recorder. 

Place cassette 
into tape 
recorder. 

I 
Select play c mode on tape D recorder. 

I~ 
l VER 

Turn up D 
recorder 
volume ENT . 

D I No 
Yes 

Stop c 
recorder. D 

Rewind tape 
recorder. 

Select play 
mode on tape 

recorder. c 
......- D 

VER 
D 

Verifying. ENT ,_ 
D 

.___ 

Stop c 
verification. D 

7-6. Selecting the Correct Volume for 
Verification 

-

-

Results 

STEP REGISTER 
Display Display Remarks 

• Mode switch can be in 
PRG or RUN position. 

• Playback begins. 

,, 
UEr 

• See Section 7-4, 
"Selecting the Correct 
Volume." 

-11-17 ll d l1Ci 

, ........ 
• Playback begins. 

J n- • Verification begins. 
LtCI- Verification is automatic _,,_,, 
l-Id for up to 10 blocks 

1...1 u stored on cassette tape. 

-f-f] ,,,,,,,, The STEP display shows 
the number of the block uuu t being verified. 

- ='- =' /-lei 
• Verification stops after 

1... 1... the C key is pressed. 

Follow the suggestions below to arrive at the optimal 
volume level. 

The range of volume for which the verification and 
loading operations will fL.nction properly is narrow. 

(1) Start at the lowest volume setting on the recorder. 

(2) Begin verification, as shown in Section 7-5. 
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II 

(3) Allow 20 seconds for the tape header to pass. Dur­
ing this time, the REGISTER display will flash "Hd" 
and the STEP display will show -0-0. 

(4) If the "Hd" message continues to flash on the REG­
ISTER display and the STEP display continues to 
show -0-0 after 30 seconds, the volume is too low. 
(Invalid data is being read by the PC.) 

(5) Slowly raise the volume setting until the flashing 
"Hd" message disappears and is replaced by a 
program step number. This indicates that the cor­
rect volume setting has been located and that valid 
data can be read by the PC. 

(6) Once the correct volume setting has been located, 
rewind the tape and begin the verification proce­
dure at the correct volume level. 

7-7. Loading 
This operation is used to load a program, which has 
been prerecorded on cassette tape, into the processor 
memory. 
NOTE: The volume range on the recorder at which 
the loading operation will function properly is narrow. 
Before attempting to load, locate the optimal volume 
setting on the recorder. (If a cassette tape of the pro­
gram memory currently in the processor is available, 
locate the correct volume setting by following the 
procedure in Section 7-4.) After loading, verify that 
the information loaded into the processor's program 
memory agrees with the information on the cassette 
tape by performing the verification procedure 
described in Section 7-3. If the loading operation was 
not successful at the chosen volume level, adjust the 
volume and reattempt the operation. Repeat this 
sequence until a suitable volume level il'i found. 

TABlE 7"3.LOADING 

Operation Flow 

Set mode 
switch to PRG. 

Connect TAPE 
terminal on 

program loader 
to EAR terminal 
on tape recorder. 

Place cassette 
into tape 
recorder. 

Select play 
mode on tape 

recorder. 

Loading. 

Stop loading. 

Key Sequence 

PRG~RUN 

c 
D 

PLAY 
D 

ENT 
D 

c 
D 

Lt 

Ll 

LJ 

STEP 
Display 

Results 

I 

REGISTER 
Display 

111 ll ,-LIt 

/-lei 
11111111 

I LILILI I 

I ,- I 
I cno 

Remarks 

• Must be in PRG mode. 

• Playback begins. 

• The REGISTER display 
shows the number of the 
step currently being 
loaded. The STEP display 
shows the number of 
blocks that have been 
loaded. 

• "End" is displayed when 
loading is complete.<D 

<Dif a loading error occurs while the processor is checking for errors, it stops loading its block and stands by until the next block is automatically 
transferred. The processor stops automatically when it has completed the loading operation. The PC-100 reads program instructions from 
step 0 to 319 and NOP (No Operation) instructions from 320 to 2047. The PC-110 reads program instructions from step 0 to 1023 and NOP 
instructions from step 1024 to 2047. 
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Section 8 

Installation and Wiring 

8-1 Installation Guidelines 

Follow the guidelines listed below when installing the 
PC-100 and PC-110. 

(1) Install the programmable controller in a drip-proof, 
dustproof enclosure appropriate for the operating 
environment. 

(2) Install the programmable controller so that its 
mounting surface is placed in a vertical position. 

(3) Do not install the programmable controller in a 
location subject to intense vibration. 

[J PC J 
50.76 mm 25.38 mm-j t-(2.00 in.) (1.00 in.) 

~ t 
25.38 mm 
(1.00 in.) 

For proper ventilation, follow the clearance guide­
lines shown in Figure 8-1. 

(5) Install a fan if the interior temperature of the 
enclosure exceeds 50°C (122°F). 

{6) Do not install a heating element under the pro­
grammable controller. 

Do not install any high voltage equipment in the 
same enclosure as the programmable controller. 

NOTE: 
(1) Do not install a heating element 

under the PC. 

(2) Do not install high voltage 
equipment in the same enclosure 
as the PC. 

(3) Install a fan if the interior 
temperature of the enclosure 
exceeds sooc (122°F). 

Figure 8-1.1nstallation Guidelines 

8-2 External Connection 

(1) Separate the programmable controller's 1/0 field 
wiring from any high-voltage cable or power cable, 
and do not run it in parallel with the power cable. 

(2) Isolate the 1/0 Expander cable from other cables. 

(3) Use No. 16 AWG wire for connection at AC power 
terminals. 

63 

NOTE 

For both the PC-100 and the PC-110, the power nec­
essary for the operation of the 24 VDC input circuits 
is provided by the programmable controllers' internal 
power supply. Voltage from an external source should 
not be applied to the 24 VDC input circuit terminals. 
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II 

CB 

L1 • eo~~r---------------------------------------------------------------------- r Emergency 
Stop 

~ -CR1 

t~~" Interlock 

L1 l1 GND 0.0 0.1 0.2 0.3 + V 0.4 0.5 0.6 
HOT NEUT IN1 IN2 IN3 IN4 IN5 IN6 IN7 

0.7 +V 1.0 1.1 1.1 1.3 +'I 
IN8 IN9 IN10 IN11 IN12 

+V-
0 0 

CR1 

RUN 
r-1 

lnput----------------------

CR18 
2.1 

11 

CR19 CR20 CR21 CR22 CR23 1
,..-------0utput 

CR17 
2.0 

r-1 
2.2 2.3 2.4 2.5 2.6 

r1 n ., 11 r-1 
0 0 0 0 0 0 0 0 0 0 

PC-100 

0 0 

CR24 
2.7 
rl 

l1 L1 GND 

0 0 0 0 
+ v 3.0 3.1 3.2 3.3 3.4 3.5 

IN25 IN27 IN29 
IN26 IN28 IN30 

'----------""t-In puts 
r-----..,.---+ Outputs 

+ v - c 4.0 
0 0 

PCE-101 

L2 • • IF---------~~~._----------------------------------------~----~ 

NOTE: The + V power terminals on the PC-100 are connected internally. 

Figure 8-2. PC-100 External Connection: Relay or Triac Outputs. 
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0'1 
U'l 

CB -L1 

Emergency 
Stop 

":" 

~ CR1 

t,.,~" 
0 0 

L1 l2 GNO 0.0 0.1 0.2 0~ +V 0.4 0.5 0.7 +V 1.0 1.1 11 1~ +V 
HOT NEUT 

I'Nl 
IN2 IN3 IN4 IN5 IN6 INS IN9 INlO IN11 IN12 

I + 
INPUTS 

Interlock I CR17 

OUTPUTS 

CR241 CR18 CR19 CR20 CR21 CR22 CR23 
RUN 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 

+V- r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1 1'1 
0 0 0 0 0 0 0 0 0 

PC-100 

L2 

c R1 

.. ~--------------- ----

DC Power Terminal 

NOTE: The +V power terminals on the PC-100 are connected internally. 

Figure 8-3. PC-100 External Connection: DC Source Outputs 

Iii 

L2 

0 0 

+ v 

--

r 
L1 GND 

0 0 

PCE-10·1 

Inputs 
Outputs 

@ 
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~ 

II 

u u 

r 
I II II I II I I ' I II I I • ,~' I r=~~ 

_L_;; I I ' rr rr Addit?onal (I-T' PCE-111s 

_ ID 
Ll t W U W +V- 0.0 INl +V -V INS 1.7 2.0 
H~T GND RUN 8ATI Input IN16 IN17 

NEUT 

CR32 
3.7 n +v-

oo 

PC-110 

CR33 
4.0 

-v n 
0 

CR40 
4.7 n +v-

+V 0 b.7 
a.l b.O 

Output 

C.7 I n +v-

0 
0 

I I 
PCE-111 

L2 • • • • I I • ll • • N • • /;' • .. L2 

NOTE: All input and output terminals on the PC-110 and PCE-111 are NOT illustrated in Figure 8-4.1n addition, the + V power 
terminals on both units are connected internally. 

Figure 8-4. PC-11 0 External Connection: Relay or Triac Outputs 
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m 
~ 

L1 L 1 

J)!) CB 

99 

Proximity Switch 

11 Tl ~ ~Emergency 
IOJ Stop 

c 

c 
l 

-r- -r-'""T"" -r-
[1lf1 

-,1,'1 I • I ~J!L, I t ' I ~ I t !;; I r=:·: 
1--

1-...r--

I 

J 1.0 0+V0 2.7 _ 
- V INS 1.7 1.0 IN14+ V 

c 
a.O +V 0 

-v a.7 b.O 
b.7 c 

+V 

...,Y Operation 

7'f- Interlock 

l----------lnput IN16 IN17 1 '------Input I 

L2 

....I... 

..,....., 

'"'T --< 

DC Power Terminal 

iJ 
f( 

JL 

~ lS0 

CR33 CR40 
4.0 4.7 

r--1 

If Q 

rr 

({ 

~~ 

Output-

C.7 
~v r-1 
0 

PCE-111 

1 it 
t, 

~ 

NOTE: All input and output terminals on the PC-110 and PCE-111 are NOT illustrated in Figure 8-5.1n addition, the + V power 
terminals on both units are connected internally. 

Figure 8-5. PC-110 External Connection: DC Source Outputs 

a 

I 

To 
Additional 
PCE-111's 

+V 

-V 

@ 
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Section 9 
Start-up and Maintenance 

9-1. Start-up Procedures 

(1)Confirm that installation is in accordance with the 
guidelines outlined in Section 8. Check that the 
enclosure is properly installed; the grounding con­
ductor is correctly connected; and other protective 
devices, such as a surge suppressor for output con­
trol, are provided. 

(2)When using 1/0 Expanders, confirm that each 1/0 
Expander Cable is correctly and securely connected 
to the programmable controller (or another Ex­
pander, for the PC-11 0 only). 

(3) Confirm that the field wiring to the 1/0 terminals is 
securely connected. 

(4) Before applying power, set the processor mode 
switch to PRG. Then apply power and check the 
following: 
(a)the processor RUN contact is open and the RUN 

LED is off. 
(b)the BATT, CPU, and MEM LEDs are on. CD 

(5) Set the processor mode switch to RUN and check 
the following: 
(a)the processor RUN contact is closed and the RUN 

LED is on. 
(b)the BATT and MEM LEOs remain on, and the 

CPU LED flashes. 
(c) the 1/0 modules and their indicators operate as 

programmed. If the PC does not perform 
sequential operations as desired, check and 
modify the program. 

(6)Turn OFF the control power before connecting or 
disconnecting an 1/0 Expander or EPROM. 

<Dif the back-up capacitor is discharged, it may take several minutes 
before it recharges and the BATT LED turns on. 

9-2. Capacitor and Battery Memory Back~up 
Systems 

In the event of a power loss, the contents of RAM of 
the PC-100 and PC-110 are supported by an internal 
capacitor (standard) or by an optional lithium battery. 
Procedures for installing and replacing the batteries 
are outlined below. 

9-3. PC-100 Memory Back-up 

When a Battery Is NOT Used 

When neither the Battery Cartridge nor the EPROM 
Cartridge is installed, the processor defaults to back­
up by its internal capacitor. No action is necessary 

When a Battery Is Used 

Slide the NLB-100 Battery Cartridge, with its window 
directed inward, in the slot at the left end of the pro­
cessor, as shown in Figure 9-1. 

68 

Oil'- ~~ 
~ 

t-- ............. 
I DJI .... ~ F=i 

I .......---NLB-100 
Battery 
Cartridge 

r ........ 
r- ~ f---" 
0 ""llo 

Figure 9-1. PC-1 00 Battery Cartridge Installation. 

9-4. PC-110 Memory Back-Up 
When a Battery Is NOT Used 

To verify that the internal capacitor is activated, remove 
the cover of the EPROM socket and check that the short­
circuit cable is in place, as shown, in Figure 9-2. The 
capacitor will not function unless this connection is in 
place. 

EPROM 
Socket 

PC-110 

Short-circuit 
Cable 

Figure 9-2. Short-circuit Cable Installation. 

When a Battery Is Used 

Remove the cover of the EPROM socket, and then the 
short-circuit cable, as shown in Figure 9-2. Next, con­
nect the battery cable to the lower connector, as shown. 
Finally, snap the battery cover to the processor. 

EPROM 
Socket 

PC-110 

-t-+----'~- NLB-11 0 
Battery 

Figure 9-3. PC-11 0 Battery Installation. 

NOTE: Replace the battery periodically, at least once 
every three years. For a description of conditions indi­
cating battery failure, refer to Section 9-5. 
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9-5. Battery Failure 

When a battery error occurs immediately after the 
power is turned ON, the display on the program loader 
shows "ERR?;" the BATI OK indicator turns off; and 
internal coil 63.0 turns on. CD The RUN contact is open 
even in the run mode, and the RUN indicator remains 
off. 

When a battery error occurs under any other condition 
than described above, nothing is displayed on the 
loader, the BATI OK indicator turns off, and internal 
coil 63.0 turns on. CD When the processor is in the run 
mode, the run contact remains closed and the RUN 
indicator remains on. 

To correct a battery error, set the processor mode switch 
to PRG and turn OFF the power. Replace the battery 
with a new one, as described in Section 9-2. 

TABLE 9-1. CORRECTION OF BATTERY FAILURE 
IN PC-100. 

BATT OK Internal Coil 
LED Indicator 63.0 

During Normal On Open 
State 

During Faulty Off Closed 
Battery State 

CD Internal coil 63.0 can be used to turn on an output, which can, in 
turn, activate an external alarm announcing the battery fault. 

9-6. Troubleshooting 1/0 

Follow the guidelines below to troubleshoot input and 
output circuits. 

(1) Connect the NLPL-180 Program Loader to the PC. 

When a battery error occurs immediately after the 
is turned ON, the display on the program loader 
"ERR?;" the BATT indicator turns off; and the 

BATT contact closes.@ The RUN contact is open even 
in the run mode, and the RUN indicator remains off. 

When a battery error occurs under any other condition 
than described above, nothing is displayed on the 

the BATT indicator turns off; and the BATT 
contact closes.@ When the processor is in the run 
mode, the RUN contact remains closed and the RUN 
indicator remains on. 

To correct a battery error, set the processor mode switch 
to PRG and turn OFF the power. Replace the battery 
with a new one, as described in Section 9-2. 

TABlE 9-2. CORRECTION OF BATTERY FAILURE 
IN PC-110. 

Normal 

Faulty 
Battery State 

BATT 
LED Indicator 

On 

Off 

BATI 
Contact 

Open 

Closed 

®The BATT contact can be used to activate an external alarm 
announcing the battery fault. 

Call the contact or coil in question 
Section 5-3). 

(3) Observe the MON indicator on the Program Loader 
under the conditions specified in Tables 9-3 
and 9-4. 

TABLE 9-3 TROUBLESHOOTING INPUT CIRCUITRY 
'" 

External 
Input Input Input MON 
Signal Terminal Indicator Indicator Cause Correction 

~ 

On Voltage '•" '•" Normal applied 
/ ' / ' 

Voltage 0 0 Input circuit defective • Contact Westinghouse On applied representative. 
~· 

No 0 External input device or wiring • Check external input 
On voltage 0 defective device and wiring. 

No '•" 't{ Input circuit defective • Contact Westinghouse 
Off voltage 

/ ' /' representative. 

Voltage '•" '•" 
External input device or wiring 

• Check external input 
Off defective; leakage current from device and wiring. applied 

/ ' / ' external input device; etc. 
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TABLE 9-4 TROUBlESHOOTING OUTPUT CIRCUITRY 

Signal to 
External 
Output Output Output MON 
Device Terminal Indicator Indicator Cause Correction 

On Conductive 'fl 
/ ' ¥ 

/ ' 
circuit defective; 

Non- '•/ 'til • Contact Westinghouse 
Off triac output may cause external 

conductive 
/ ' / ' representative. 

failure. 

'•" '•" 
External wiring defective when 

• Check wiring and Off Conductive contacts are used for output. 
/ ' / ' External output device defective. 

external output device. 

On Conductive 0 0 circuit defective 
• Contact Westinghouse 

representative. 

!I wiring defective, external 

Non- output device defective, or 
• Check wiring and On 

conductive 0 0 external interference due to high 
external output device. 

de;, ice 

9-7. EPROM Operation 

After programming a sequence in RAM, it is possible 
to then store the program in EPROM using the EPROM 
Writer NLEP-190. Once the EPROM is installed in the 
programmable controller, it controls subsequent proc­
essor operations. When an EPROM is not used, the 
processor operations are controlled from RAM. 

The PC-100 utilizes EPROM Cartridge NLEP-195 while 
the PC-110 utilizes EPROM NLEP-191 (Intel® 27H3 
equivalent). Both can be programmed from the NLEP-
190 EPROM Writer. When programming the NLEP-195 
EPROM Cartridge, the EPROM Interface Socket NLEP-
193 must be used as an interface to the NLEP-190. See 
the instructions included with the NLEP-190 for 
gramming the EPROM. 

Once the EPROM is programmed, follow the proce­
dures below for installation in the PC. 

Before installing the programmed NLEP-195 EPROM 
Cartridge, turn OFF the processor's power. Then insert 
the NLEP-195 into the slot (alternately used for the 
Battery Cartridge) at the left end of the processor, 
its window directed inward, as shown in Figure 

<S>II\ 

f-- •••••••• '-•• -••• -~L___j 

1 rn( F; 
~' 

[,If' •••• ~ 

NLEP-195 /:::::- •••••••• 

EPROM ~l&ffigl~fl~~fl~~fi~~~~~~~IG 
Cartridge 

Figure 9-4. PC-100 EPROM Cartridge Installation" 

®Intel is a registered trademark of the Intel Corporation. 

10 

of external output 

Before installing the programmed NLEP-191 EPROM, 
turn OFF the processor's power. Unlock the EPROM 
locking lever, mount the NLEP-191, and again lock the 
lever, as shown in Figure 9-5. 

EPROM Socket 

NLEP-191 
EPROM 

Figure 9-5. PC-110 EPROM Installation. 

9-8. EPROM Application Notes 

(1) When the power is restored, the program in the 
EPROM is transferred to RAM for subsequent pro­
cessor operations. 

(2) If a blank EPROM is installed, operation is per­
formed by the original contents of RAM. 

(3) Turn OFF the power before removing the EPROM. 

(4) When the EPROM is removed, the contents of RAM 
remain intact. 

(5) The RAM program cannot be modified with the 
EPROM installed. 
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Step No. 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Instruction 
Word(s) 

Ref. 
No. 

Appendix 
SAMPlE PROGRAM SHEET Page ___ of __ 

Remarks Step No. 
Instruction 

Word(s) 
Ref. 
No. 

_ .. __ cS:--0-t------+----t 
--- !)1 

,_ _ ___ 5_2_+-------~---~ 
~--- ____ §~~?--~-----------+----~ 
1___ s.~4---~---------~---~ 
1--- ·-;}~5·+---------+-------1 
1-- fi6 

--- ---~~7·-+-----~-----­
EiB -·· --·---···-··i---------~--~ 
b9 

:---- 50 

1-- ---~;~-+------+-----i 

1-- . _6,3~-i----------~---~ 
1---- _____ b,4_.__+---------+-----J 

1 
_____ 55_

1 
_________ +----t 

1-- 66 

1 
____ 6_.._7 ___ 

1 
________ +-----J 

1----6=8·~-------+------J 
(',g 

1- __ 7_0 __ 1------t----1 

I= ---H+-------t-----1 

----- ... T:-~--+i ----------,r-----t 

__ - ... _.7 ___ 15 ___ ·+ ------------11------t 

--··· _}_§'--+! ____ -+-----1 

80 
- 81 
--- .... ~ 8?·1--------t-----t 

1- -~83~+-------+-----J 
84 
85 
86 

1 ___ ~87·+--------tf------1 
-···-----8=-8="--1--------+--------t 

Remarks 

39 
~-~~-----~---~---------r-- -------------+-----+---------__, 

___ .....:::_90:::_+----------+-----t 40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

Program Name 

Customer I Delivery to 

____ __::::9_:..1 +------f------1 
92 
93 
94 
95 

_____ 9::.:6"+---------t------1 
97 

---~9~8+------t-----t 
99 

Form at Prepared by Checked by 

Draw ing No. 

. 
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SAMPLE DATA MEMORY ALLOCATION SHEET 

EXTERNAL 

INTERNAL Page of 

Address Contents Page Remarks Address Contents Page Remarks 

0.0 5.0 

0.1 5.1 

0.2 5.2 
0.3 5.3 
0.4 5.4 

0.5 5.5 
0.6 5.6 
0.7 5.7 
1.0 6.0 
1.1 6.1 
1.2 6.2 

1.3 6.3 
1.4 6.4 
1.5 6.5 
1.6 6.6 
1.7 6.7 
2.0 7.0 
2.1 7.1 
2.2 7.2 
2.3 7.3 
2.4 7.4 
2.5 7.5 
2.6 7.6 
2.7 7.7 
3.0 8.0 
3.1 8.1 
3.2 8.2 
3.3 8.3 
3.4 8.4 
3.5 8.5 
3.6 8.6 
3.7 8.7 
4.0 9.0 
4.1 9.1 
4.2 9.2 
4.3 9.3 
4.4 9.4 
4.5 9.5 
4.6 9.6 
4.7 9.7 

·~ 

" 
Program Name Format Prepared by Checked by Approved by 

Customer _/ Delivery to Drawing No. 
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