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Soft level 3 

Soft level 2 
+ 32 word. instructions for 

- arithmetic ± 9 digits 
- data transfer 
- word register 

Soft level 2 

Soft level lH 
I Serial interface 
+ Date-time 
+ Data register 
; Parameter instructions 

(soft interrupt, FIFO, 
r lf)) 

Soft level 1H 

Instruction set with 
32 basic instructions for 
- timers and eounters 
- parallel programs and 

subroutines 
- indexing, ete. 

20 additional instruetions for 
- arithmetie 
- data transfer 
- check-sum 

) 

Series PCA0 Series PCA1 

PCA14 
Standard versions and OEM 

PCA141 PCA147 PCA157 + •• C45 

Dll~ 
~CA".M22 

[Q 
PCAfl.M24 

[GJI~ 
max. 32 l/O max. 64 l/O 32(56) 64( 112) 128(224) l/O 
User memor:t 
max. 4K program steps 
max. 4K text characters/data 

User memory 
max. aK program steps 
nEX. 8K text characters/data 

Standard versfons PCA15 

PCA151 PCA156 PCA157 + .. C45 

PCAB.MI2 PCAll.MI4 

[Q 11 I b;] ..M14 D[lCJ 
24/32 l/O 48/64 l/O 32(56) 64(112) 128(224) l/O 

User memor:t 
max. 4K program steps 

User memory 
max. 4K program steps 

I 

Series PCA2 ~ I I~ 
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ro 

PCA232 ::E 

GJ o 
--+. 
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User memor:t ::T 

aK program steps I I~I 
ro 
vl + 8K text characters 
):> + 8K byte data 
........ 

256 or 512 l/O » 
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PCA222 
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vl 
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256 or 512 I/O 

User memor:t 
nEx. aK program steps I~ 
nEX. 8K text characters/data 

PCA221 
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256 or 512 1/0 

Us er memor:t 
max. 8K program steps 
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User memory modu les 
Type PCA2.R26 memory modules, Type PCA2.R27 memory 
module with date-time 

Power supply modu les 
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PART A Hardware 

A l System structure 

A 1.1 SAIAoPLC block circuit diagram 

ProgralJllling 
unit 

'" c: 

'" :E ri 
I~ -------1-, 

Power 
I MEMORY supp ly 

Serial I User 
interface memory O 
20mA _~j~ e_pu 
current ! Centra l K_~B_u_s _1.;../0-...._ 

loop I process- () 
ing unit 

I ~---:~I~N ~ 

module 

aUT 

I 
lnput Output ,0 

modu les modu les 

::s .~~.~ * f J 

The SAIAOPLC is subdivided into the 
following hardware modules: 
- Central processing unit CPU (also 

referred to as processor modu le) 
- User MEMORY 
- POWER SUPPLY module 
- Input modu les 

Output modu les 
- Rack-bus at the re ar of the PCA2 

extension housing 

All listed modules can be plugged onto 
the common bus. 
Program input takes place via the pro
gramming unit which can be plugged 
onto the CPU. 

Slide-in housing 

Power supply module 

~ ~ Processor module with 
________ CPU and MEMORY 

8 sockets for optional arrangements 
of I/O modu les and the communica
tions module. A second slide-in 
housing can be connected via a bus 
extension cable. 
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A 1.2 Funetional deseription of the SAIAoPLC 

Instruction 

Line WHAT 

STEP CODE 

WHERE 
(address 
OPERAND 

0123 STH 0011 

0124 ANH 0014 

0125 ORH 0017 

0126 OUT 0038 

~1~ -b
E11 ~ 

E17~ 

I 
I 
I 
I 

r J 

I 
I 

WHERE 

L COUNTER 

Counter 
timer 

256+511 

+ l 

9 
11,3 
11 
12 
13 
14 
15 
16 
17 

36 
37 
38 
39 
41,3 
41 
42 
43 

"'----...... ..----~/"'---------.---------'/ "'--...... -~/ 
User memory Central processing unit (CPU) Inputs/Outputs 

The instructions for linking the input signals and formation of the aetual 
output states are entered by the user in the user memory, arranged in "words". 
Eaeh word having a length of 16 bits eomprises a eomp1ete instruetion, sub
divided into CODE and OPERAND. The CODE states "what" is to be exeeuted, whilst 
the OPERAND states "where" the element under consideration is located. 

The instructions are read and interpreted consecutively by the CPU. After an 
instruetion has been processed, the step counter is incremented by 1 and the 
next instruction in the user memory is read. Additionally, the logieal states 
of the elements (H or L) are interrogated by the CPU via the data bus. The 
result of each 10gic operation is stored in the aecumulator (ACCU). The resu1ts 
are transmitted, for example, to outputs with an output instruetion. 

The CPU eontains all units required for auxiliary functions, sueh as e.g.: 
timer and counter registers, flag memories, index registers ete. The return 
address for subroutines are stored in the auxi1iary registers. 

SAIA"PLC Programmable controllers 
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1) Standard division 01 the entire storage capacity 01 32K byte. Other divisions are 
possible, however, with limitations concerning the programming units. 

2) The total storage capacity amounts to 16K byte, 8K byte 01 which can be delined 
in packets 01 2f( bvtes as user, text and/or data memory. Two sockets are available 
lor the text and daia memory onto which either a RAM ar EPROM can be plugged. 

Summary 01 Ihe performance levels and funclions available 
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• Arilhmelie lunelions in Ihe word regisler: 
+/-/.;-/x/r/COMP, eompuling eapaeily ± 999 999 999 

• Dala Iransler in Ihe word regisler 
• Dala Iransler lo and Irom Ihe word regisler 

• Inp~1 and oulpul 01 dala via Ihe dala inlerlaee: 
lexls, numerieal dala, eontenls 01 Ihe limer and counler regisler or dale
lime, stale 01 inpuls/outpuls, etc. 

• Transmission paramelers lor Ihe dala interlace and communicalion 
modes 

• Dala Iransler between data memory, eounter regisler and date-lime 
• Parameters lor generating up lo 32 PID eontrol loops 
• Interrupl management, exclusive operation 01 parallel programs 
• Creation 01 rolation, shift or slack registers (FIFO) 

• Arithmelie lunelions in Ihe eounler regisler: 
+/-/.;-/x, eomputing eapaeily + 65 535 

• Inpul and oulpul 01 BCD- or binary eoded values in Ihe limer and counler 
regisler 

• Dala Iransler belween index and eounler regisler 
• Veriliealion 01 Ihe system and user memory (Cheek-Sum) 
• Parallel program and subrouline leehnology 
• Indexing (serial proeessing) 
• Jump and wail inslruelions 
• Timing and counling lunelions 
• Settir.g 01 oulpuls or flags 
• Edge deleclion 01 inpul signals (DYN) 
• Logie linkages (AND, OR, XOR, ele.) 
• Inlerrogalion 01 inpuls or oulpuls, Ilags, ele. 

SAU'~PLC Programmable controllers 

Usermemory 
8K program hnes 01 16 bit 1) 

Text memory 
8K ASCII-cha.ré'.cters 01 8 bit 1) 

Data memory 
aK data 01 a bit 1) 

Word processor 
1 K word register 01 8 bitf2 digits BCD 

Timer, counter or arithmetic register 
256 registers 01 16 bit 

User memory 2) 
4 ... 8K program \ines 01 16 bit 

~~~K"Àercfl~haracters 018 bit 2) 

Data memory 
O ... 8K data of8 bit 2) 

Timer, counter or arithmetic register 
224 registers 01 16 bit 

User memory 
8K program Ilnes 0116 bit 

Timer, counter or arithmetic register 
64 registers 01 16 bit 

3A 
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A 2 PCA2.M21 Processor module (software level GlV) 
Technica1 data 

CPU 

Cyc1e time 

Instruction set 

Parallel programs 
and subroutines 

Index register 

User memory 

Inputs and outputs 

Flag memory 

Timer and counter or 
arithmetic registers 

Counting or 
computing capacity 

Time range 

~P 8085.2, system program V6.21 1) 

70~s per program line (average of 10gic instructions) 

Software level lH 
32 basic instructions + 20 additional instructions 
for transfer functions, arithmetics (+, -, X, +) 
and check sum 

Up to 16 parallel programs, any number of subroutines 
nested down through 3 levels 

16 (1 per parallel program, capacity of 255) 

8K (4K + 4K) program lines on EPROM, 
RAM or buffered RAM chip on two sockets 

256 or 512 (with extension housing 256 I + 256 O) 

712 flags, 235 of which are non-volatile 
477 are volatile or non-volatile 2) 

32 timer or counter registers + 
32 counter registers, volatile 2) 

65 1 535 (216-1) per counter register, may be increased 
as desired by means of cascading 

0.1 ... 6553s (0.01 ... 655s) 2) 

1) When switching on the PLC, the CPU system version is displayed on the 
programming unit .. P10 or .. P05 for about one second. 

2) Please refer to the following text for modification possibilities. 

SAIA"PLC Programmable controllers 



Presentation 

D 

s O~O~ §l PCA2.M21 

O C=::J O ~ O C::::J ~O Operating mode selector switch STEP 
BREAK~ 

RUN 

MAN 
PROG 
PROG 

'§' O C=::J O C=::J O C::::J D° Y 
§ O ~ D C=::J O C::::J ~1f 

CPU RUN indicating lamp 

= 
c:::; O 00D b==::d:--='-++- lLP 8085.2 o CPU RUN 
D 
gêj O 

::--;r==lriT--,J.U:.:=~-l--L Jumpers NVOLI li 10 

êj~ 
O ; n~1 

:n:t----+-..L System software EPROM 

r--r==:::::;::===t=:~Jumper WRITE ENABLE 

Jumper RAM/EPROM o 

PROG UNIT 

Programming unit connector 
(female) 

'------ Program meJOOry 
5th K to 8th K 

'----- Program meJOOry 
lst K to 4th K 

'-------P luggab le buffer 
battery 

The two sockets PROG and TEXT 
are used to accoJOOdate two 
meJOOry modu les which store 
progra m lines only. 

Printed circuit board 

NVOL 
~ 

A 
-o--1'i... 

When the jumper is inserted, all flags, timer and counter registers 
are non-volatile. When the jumper is not inserted (standard setting) 
only the flags 765 ... 999 are non-volatile. 

When the 'um er is inserted (factory setting), the time base for the 
timers is lIs. Without the jumper being inserted, it is 1/100s. 

No function on the PCA2.M21. 

SAIA'PLC Programmable controllers 
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WRITE 
ENABLE 
~ 

RAM 
EPROM 

~ 

Buffer 
battery 

When the jumper is not inserted, both locations are write-pro
tected. 
The write lead connection for the old buffered RAM-memorie~ (e.g. 
R94) does not dependon this jumper. 

Selection of the supply voltage for the user memory with the 
jumper inserted in: 

RAM --> voltage supply by buffer battery of the processor module 
EPROM --> direct voltage supply 

64K memories are recommended as memory modu les: 

· buffered RAM-memory PCA1.R95/R96 
· RAM-chip 6264 or 8464 (order no. 4 1 502 1 4718 1 0) 
· EPROM 2764 (order no. 4 1 502 1 4719 1 0) 

When using buffered RAM-memories, the selectable jumper must be 
inserted in EPROM, in order not to overburden the buffer battery. 

It supplies the registers (counters/timers, flags, data blocks), 
date-time and, if RAM-chips 6264 or 8464 are used, this user 
memory, too. Data remains stored for about 2 months after 
switching the PLC off. 
Life expectancy of the NiCd-Accu is approximately 5 years (see 
sticker). 
Spare part no. 4 1 507 1 1360 1 0. 

SAIA"PLC Programmable controllers 



Front panel 

The 25-pole eonneetor serve s to eonneet the programming unit (PGU). The PGU
eonneetor is female and it is fitted with a sliding loek. 

The "CPU RUN" indieating lamp blinks every 2s during normal operation of the 
CPU. If the time base is ehanged to 0.01s, the flashing eyele is 0.2s (5Hz). If 
the lamp remains in the same state (on or off), either the power unit was not 
switehed on, the PLC is in RESET-mode, the CPU is defeetive or a trap has been 
produeed in the software sequenee. 

The operating mode seleetor switeh mainly serve s for starting up and trouble
shooting. If the programming unit is disconneeted, the operating mode is 
always "RUN" independent of the position of the rotary switeh. 

The two PROG positions have the same funetion. 

Block circuit diagram 

IlP 
81l85.2 

Opera-
ting 
systf'm 

Bit 
and 
register 
memory 

User 

PGU I 

connector I 
.. 1"-

----- -- J 

I BUS I/O I 

1-' :--- r--- c! 
I .. E.. ..A.. A/D I 
I 

D/A I 
Input Output .. H .. 

I I 
L 1 tL _ JJ 1_ j t l j 
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P9S 
PI8 
IBH pe 

013 

Mains 

Power supply module I -~ 
I 

I 
Power 

Watchdog supp ly 

I 

I 
vo ltage 
monitoring . ,.. 

I 

----- __ J 

Progranrnlng 
unlts 

7A 



BA 

Register organisation 

Register 

1 bit 16 bits 
Element • S address 

999 

F Aags 
(NV) 

765 

8bits 

764 • 
PP15 

F IR 
Aags 

(VOL*) 
Index registers 

PP 0 M 

320 

319 

F/C Flags 
(VOL*) Counters C Counters 

288 (VOL *) 

287 

crr Counters 
(VOL *) Timers T 

256 Timers (VOL *) 

255 

I/O Inputs 
(v) Outputs 

000 

(V) volatile 
(NV) non-volatile 
(VOL*) volatile, can be made non-volatile with jumper NVOL 

SAIA"PLC Programmable controllers 



User memory division on the sockets PROG and TEXT 

D D Program lines 

PROG TEXT 

8.K 8191 
I 
I 
I 
I 
I 
I 
I 
I 

5.K 4096 ________ ~....,...___.,.------------1--'~~---------- __ 
4.K 4095 

I 
I 

l.K 0000 
'--""--""--'---------------- - - - - - ----_._-

The sockets PROG and TEXT accomodate the memory modu les (RAM or EPROM) in which 
only user programs are stored. 

SAIA"PLC Programmable controllers 
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A 3 PCA2.M22 Processar madule (software level ®) 
Technical data 
CPU 

Cycle time 

Instruction set 

Parameter functions 

Number af parallel pragrams 

Number of index registers 

Number af subroutines 

User memary (16 bits) 

Text memary (8 bits) 

Oata memary (8 bits) 

Inputs and autputs 

Flags 

No. af timers 

~P 8085.2, system pragram V6.2 .. 1) 

70~s (per program 1ine, 10gic instructions) 

32 basic instructions, 20 additiona1 in
structions for arithmetic, text output, 
communication and parameter functions 

PIO-laops, shift registers, check sum, 
interrupt management 

16 (PP 15 for interrupt cantrol) 

16 (1 per para11el pragram, capacity af 255) 

as desired, in max. 3 levels each 

max. 8K pragram lines in EPROM, RAM ar 
buffered RAM memary an twa sackets 

max. 8K characters in EPROM, RAM ar 
buffered RAM memory 

max. 8K characters in EPROM, RAM or 
buffered RAM memary 

256 or 512 (with extension housing 
256 I + 256 O) 

712 (477 valatile 2), 235 non-volatile) 

32 (AOO 256 ... 287) 

No. of counters or arithmetic reg. 224 (AOO 256 ... 479) as of V6.230 

Counting cap. or arithmetic reg. 

Time range 

Oate-time (hardware) 

Accuracy of date-time 

Power reserve of date-time 

Serial data interface 

65'535 (216-1) with cascading as desired 

0.1 (0.01)s ... 6553 (655)s 2) 

Week, day of the week, year, month, day, 
h, m, s 

higher than 15s per month 
(details see madu1e PCA2.R27) 

2 months at 25°C (when user memories EPROM 
ar R95/R96 are used) 

20mA current loop, active or passive, for 
input/output of text or communication acc. 
to OIN 66019, baud rate 110 ... 9600 bauds 3) 

1) When switching on the PLC. the system version is displayed on the programming unit P10 or P05 for about one ~ 
second. For this reason, the operating mode selector switch must be in position RUN. 

2) Please refer to the following text for modification possibilities. 
3) High baud rates require an appropriate program structure. 

SAIA"'PLC Programmable controllers 



Presentation 

~----------- Date-time 

DATA SELECT jumper s O C:::::J O C:::::J § O º O C::::::J O C:::::J O C::::::J ª ° Operating IOOde selector switch 'ª' O C::::::J O C::::::J O C::::::J CJ ~ CPU RUN indicating lamp 
§ O C::::::J O C::::::J O C::::::J § ~ 

===== § t: ERROR indicating lamp 

c:::=::i O Oe D b=~~"--~+f- jJ.P 8085.2 

D ::--;;r===-Ini---,JU=::!..-!--L Jumpers NVOL / 1/10 / A 

r===~~===rr,---~-rUSAAT 
'--_---l ===;.rtt---I--L System software EPROM 

nHt"c:=:J-r--==t----~===- Serial data lnterface connector 
active ar passive 

;---:;::=::::;:::=::::;=t:::~ Jumper WRITE ENABLE 

Jumper RAM/EPROM 

Cannector (male) for connection to 
the 20mA serial data interface 
Connector (female) for programming 
unit 
Data memory DATA 

'----- Text memory TEXT 
'------ program melOOry PROG 

'---------- Buffer battery 

PCA2.M22 

STEP MAN 
BREA!< ::::: rEXT 

RUN -, PROG 

o CPU RUN 

o ERROR 

o 

DATA LINES 

PROG UNIT 

o 

Printed circuit board 

NVOL 
.O--Tl.. 

1/10 
-0........4:-

A 
-O--rL. 

When the jumper is inserted, all flags, timer and counter registers 
are non-volatile. When the jumper is not inserted (standard setting) 
only the flags 765 ••• 999 are non-volatile. 

When the jumper is inserted (factory setting), the time base for the 
timers is 1710s. Without the jumper being inserted, it is 1/100s. 

When the jumper is inserted, all 32 data blocks (PID) are volatile 
(factory setting). 

SAIA®PLC Programmable controllers 
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DATA-SEL 
-o--"1'l. 
-O.---TL 
.a.--Tl. 
-o.-1'i.. 

WRITE 
ENABLE 
~ 

RAM 
EPROM 

~ 

Buffer 
battery 

Serial 
data 
interface 

The total storage space available for text and da ta memory together 
amounts to max. 8K bytes (8K characters). 
Memory area s can be assigned to the DATA socket by inserting the 
jumpers . 

The TEXT socket as well as the DATA socket can be used to accomo
date RAM- or EPROM-memories for the user program in the range 
4096 ... 8191. 

Arrangement of the sockets and memory areas see chapter "User 
memory division". 

If a RAM is used on sockets PROG and TEXT, the write lines need to 
be connected separately by inserting the jumper. 
When the jumper is not inserted, write-protection is provided on 
both sockets. 
The DATA socket is nat write-pratected. 
Write lead connection for the old buffered RAM-memories (e.g. R94) 
does not depend on this jumper. 

Selection of the supply voltage for the user memory with the jumper 
inserted on: 

RAM ---> voltage supply by buffer battery 
EPROM ---> direct voltage supply 

64K memories (8K bytes) are recommended as memory modu les: 

· buffered RAM-memory PCA1.R95/R96 
· RAM-chip 6264 or 8464 (order no. 41 502 1 4718 1 0) 
· EPROM 2764 (arder no. 41 502 1 4719 1 0) 

When using buffered RAM-memories, the selectable jumper must be 
inserted in EPROM, in order not to overburden the buffer battery. 

It supplies the registers (counters/timers, flags, data blocks), 
date-time and, if RAM-chips 6264 or 8464 are used, this user 
memory, too. Data remains stored for about 2 months with the PLC 
switched off. 
Life expectancy of the NiCd-Accu is approximately 5 years (see 
sticker). 
Spare part no. 4 1 507 1 1360 10. 

Depending on the connector position the serial data interface 
(20mA-current loop) can be programmed as follaws: 

ACTIVE --> active current loop (20mA for transmitter and receiver 
are supplied by M22) 

PASSIVE --> passive current loop (20mA for transmitter and receiver 
must be supplied externally) 

SAIA"PLC Programmable controllers 



Front panel 

The lower eonneetor of the two 25-pole eonneetors (PGU) serves to eonneet the 
programming unit. lt is fitted with a sliding loek for fixing the eable 
eonneetor. 

The upper eonneetor (DATA LINES) is used to eonneet a peripheral unit. The 
eable conneetor is fastened with serews. 
In order not to eonfuse the two eonneetors, the PGU-eonnector is female and 
the DA TA LI NES connector i s ma l e. (details see M32) 

The "CPU-RUN" indicating lamp blinks every 25 during normal operation of the 
CPU. lf the time base is changed to 0.015, the flashing eyele is 0.25 (5 Hz). 
lf the lamp remains in the same state (on or off), either the power unit was 
not switched on, the PLC is in RESET-mode, the CPU is defeetive or a trap has 
been produeed in the software sequenee. 

The "ERRORI! indicating lamp indicates transmission errors in the serial data 
line. 

The operating mode selector switch mainly serve s for starting up and trouble
shooting. When the programming unit is diseonnected, the oprating mode is 
always "RUN" independent of the position of the rotary switeh. 

13A 

Mains 
8lock circuit diagram ,.-------, -- f- -- . --"I f ---, 

I ~rocessor module PCA2.M22I -=- I I Power supply module II ! 
-,:: . . 

I " I, Watchdog f---. Power supp ly ,I 
Blt and 

'.lili Operat ing register User I I • I 
I 

.aa~ Z system IJleIIXlry memory • . 
-.... '--:,.-.::-....1 Vo 1 tage 

, .. ~ .. ,. 1'" I I .. i'" I1I)nitoring I 
l ... 

l 

I 
Operat inç 
mode 
selector 
switch 

Interface 

I/O 

Interna 1 bu s 

INTERFACE 

PGU
onnector 

I L r- _____ :::1 

USART 

~ 1------_. L _____ _ ~._._-~ 

t 8us I/O J 

r--- 1---- t---- O 
! .. ~ ~ ~ , 
I .. E.. . .A.. ~~~ I 

•• H.. , I Input Output I 

L . t i t __ J ~ ~ __ J i Jj 

P.65 

P18 
IBH PC 

013 

IIO I1I)dules 

Progranm i ng 
units 
Additiona 1 
units 
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Register 

Element 
address 

999 

765 

764 

480 

479 

320 

319 

288 

287 

256 

255 

organisation 

1 bit 

• 
F Aags 
(NV) 

F Flags 
(VOL*) 

F/C Flags 2) 

(VOL*) Counters 

F/C Aags 
(VOL*) Counters 

C!T Counters 
(VOL*) Timers 

1/0 Inputs 
M Outputs 

C 
(NV) 

e 
(VOL*) 

T 
Timers 

Register 
16 bits 

S 

Counters 

Counters 

(VOL*) 

64 bits 
S 

DBLK31 Data- (PID) 
DBLK30 blocks (A) 

(NV) 

DBLK 29 
Data- (PID) 
blocks (A) 

DBLKri1 (NV) 

8bits 

• 
PP 15 

IR 
Index register 

pp.ó M 
8 

min 
h 

Day ot Ihe monlh 
Month 
Year 

Day ot Ihe week 
Week ot Ihe year 

'óe>ó Hardware date-time 
8 x 8 bits 

(V) 
(NV) 
(VOL*) 
(A) 

volatile 
non-volati1e 
volatile, can be made non-volatile with jumper NVOL 
jumper A open: all 32 DBLK are non-volatile 

non-volatile 

1) Counter registers C320 .•. C479 and PID-data blocks 0 ... 29 use the same memory 
area. lt is therefore recommended to start with DBLK 31 for PlD-control 
tasks. 

2) The counter registers C320 ... C479 are available from system program vers;on 
V6.230 onwards. 
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User memory division on the sockets PROG, TEXT, DATA 

D Text D Jumpers 
no. DATA-SEL 

PROG ".- TEXT 

8.K 8191 818 6/7 -/'L-
615 
613 4/5 J'L-
410 
408 2/3 -/1-
205 

t 203 0/1 -/'L 5.K 4096 0 

4.K 4095 
Program expansion to 8K is 
possible at the expense of 
the text or data memory (DATA) 

l.K 0 

Example 

The memory must be subdivided as follows: 

- 5K program lines in EPROM (socket PROG+TEXT) 
- 4K text characters in EPROM (socket TEXT) 
- 2K byte data in RAM (socket DATA) 

(~ 5K program lines) 
(~ 2K program lines) 
(~ 1K program line) 

Total 8K program lines 

EPROM 2764 are plugged onto sockets PROG and TEXT. A RAM-chip 6264 or a 
buffered RAM-module PCA1.R95 or R96 is plugged onto socket DATA. 

Jumpers "RAM/EPROW above the sockets must be inserted accordingly. 

- The program uses program lines from 0 ... 5119 (5K). 
- The lowest text address is 205 (char. (2048:10)+1)) 
- The hi hest text address is 613 (char. (6143:10)-1)) 
- For the data area in RAM) ranging from 6144 ... 8191 (2K bytes) 

SEL jumper 677 is inserted. 
the DATA-

SAIA1<pLC Programmable controllers 
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A 4 PCA2.M32 Pracessar madule (saftware level (1)) 

Technical data 

CPU 16 bit ~P, type 68000, with system pragram 
V7.1XX 1.) 

Cycle time 35~s per pragram line (lagic instructians) 

Instructian set 32 bit instructians plus extensian (arithmetic, 
text autput, cammunicatian and parameter in
structians) plus 32 ward instructians 

Number af parallel pragrams 16 (PPI5 far interrupt cantral) 

Number af index registers 16 (1 per parallel pragram) 

Capacity af index registers 1023 (IK) 

Number af subraut i nes as desired, in max. 3 levels each 

User memary 

Input plus autput 
addresses 

Saftware timers plus 
caunters ar arithmetic 
registers 

Caunting capacity 

Time range 

Nan-retentive and 
retentive flags 

Ward register 

Date-time, saftware 

Date-time, hardware (R27) 

Serial interface 

Capying passibilities af 
user memary 

8K 
+8K 

+8K 

pragram steps } 
ASCII character 
text memary 
byte data memary 

in RAM ar EPROM 
with memary madules 
PCA2.R26/R27 

256 (256 I + 256 O = max. 512 I/O with extensian 
hausing) 

256 (ADD 256 ... 511) 
(ADD 256 ... 287 timers/caunters) 
(ADD 288 ... 511 caunters ar arithmetic 

registers) 

65 ' 535 (21.6_1) 

0.1 (0.01)s ... 6553 (655)s 2) 

477/235 * (ADR 288 ... 999) 

1K byte (ADD 0 ... 999) nan-valatile 

week af the year, day af the week, year, manth, 
day, h, min, s (withaut pawer reserve) 

week af the year, day af the week, year, manth, 
day, h, min, s (with pawer reserve) 

20mA current laap (active ar passive) 

RAM/EPROM/EPROM/RAM/RAM with camparisan af 
cantents 

1) Upon switching on the PLC. the system version is displayed on the P10 or P05 programming unit for approx. 
1 second (operating mode selector switch in position RUN). 

2) For possibilities of modification refer to the following text. 
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Presentation 

r-=~--t;~r-1- Buffer bilttery for 
flag memory and register 

O Q Q D RAM-memory for 
C::J D flag memory and register 

CJ ~-[-:::-:::-:-:I---~-EPROf1 \'Iith system prog,"am 

CJ _---, - 16 bit f1P 68.000 

~ I ::::::: :=-1 D Operat.ing mode selector switch 
___ USART 

cl D .----=>-"'''-1 Flasher for CPU RUN 
D C:::J 

::O~=D:' :: : O CJ .. 
1: 0 : CJ 

l:. ;DCJ cl O 

lndicating lamp ERROR 

- Jumpers for t ime base. 
non-volatile flags and 
hardware date-time (R27) 

-------- Connector for programming the 
serial data interface 

Connector (male) for connection 
to the 2fjmA serial data inter

s I[f' 
BREAK 
IISI 
RUN 

PCA2.M32 

CPU RUN 

E RROR 

~,\N 81 J 

MAN BCD 
lF X 1 
lCM 
PROG 

OAIA lINES 

ii~oo 000 000 
:~ 

face 

Connecter (female) for pro
gramming uni t 

. D PROG UN" 

~'1J 

Printed circuit board 

Main memory location 

Copying memory location 
(also text memory location) 

17A 

The pc-board accomodates all active parts of the CPU. Various properties of the 
CPU may be modified by reinserting jumpers or plugging connectors into differ
ent sockets: 

[] 1/10[] With the jumper inserted (as delivered) the time base is 1/10s. 
With the jumper not inserted the time base is 1/100s. 

[] VOL [] With the jumper inserted (as delivered) the distribution of the 
non-retentive flags is as follows: 
288 ... 764 non-retentive flags, volatile 
765 ... 999 flags, non-volatile 
256 ... 511 timer and counter register, volatile 
When the jumper is not inserted, all memory addresses from 
256 ... 999 are non-volatile flags resp. timer and counter 
registers. 

[]R27 [] With the jumper inserted the hardware date-time on module PCA2.R27 
is recognized as master. R27 must be on the main memory socket. 
When the jumper is not inserted, the software date-time of the CPU 
system quartz is recognized as master (without power reserve). 

Attention: if any other memory module than R27 or R29 is on the 
main memory socket and the jumper R27 is inserted. 
the step adress O can be falsified in the case of RAMs. 

Programming of the serial interface (active or passive) 

Connector in the upper half results in a passive 20mA current loop 
(20mA for transmitter and receiver must be supplied by an external 
power source). 
Connector in the lower half results in 
(20mA for transmitter and receiver are 

SAIA®PLC Programmable controllers 
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The buffer battery (NiCd accumulator) supplies all elements defined as non
volatile (such as flags, counters, timers, word registers and data blocks) with 
power. Data remains stored for about 2 months. Life expectancy is approximately 
5 years (see red sticker). 
Spare part no. 4'507'1195'0. 

Front panel 

The lower connector of the two 25-pole connectors (PGU) serves to connect the 
programming unit. It is fitted with a sliding lock for fixing the cable connec
tor. 

The upper connector (DATA LINES) is used to connect a peripheral unit. The cable 
connector is fastened with screws. 
In order not to mix the two connectors, the PGU-connector is female and the 
DA TA LINES connector is male. 

The indicating lamp "CPU RUN" flashes every 2s during normal operation of the 
CPU. If the time base is changed to 0.01s, the flashing pulse is 0.2s (5 Hz). 
If the lamp remains ON or OFF, either the power supply unit was not switched 
on, the PLC is in reset position, the CPU is defective or a trap has been 
produced in the software sequence. 

The indicating lamp "ERROR" indicates errors occuring along the serial data 
line. 

The operating mode selector switch mainly serve s for starting up and trouble
shooting. When the programming unit is not connected, the operating mode "RUN" 
is always selected irrespective of the rotary switch position. 

Serial interface connection (only valid for PCA2.M22 and M32) 

~ 
111 M ••• 

.-~ 1 í .~ ~ 
5 ro ~ :!!:i.::"~o) -:;:; ::; 
t (~lr''''''''=-~ §,..; 
Q) .~ I-

§ ~on otl l3C3 
0'-- N Oz: 

<..J 

25-pole D-sub connector 
with locking screws 

For PCA2.M22 and M32, the interface can be made "active" or "passive" and 
thus adapted to the peripheral unit by repositioning a multi-way connector. 

PLC Per; phera l s PLC Peri phera l s 

---- + 14 - - - .... + " , I 

~x Trans- , 
\ Rx 

I \ Rece;ver 
m;tter y Tx I I \ 

14 I I 

~ 
I I l-

I 
I 

15 2 
I 

5 ~ 
1.-

I I Rece;ver I I Tx \ I 

Tx Transm; tter 2 I I \ I 
Trans- 15 1-

... 13 
mitter .... 

act;ve pass;ve passive act;ve 
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8lock circuit diagram of the CPU PCA2.M32 

).J P System 
68'000 program 

16 bits EPROM 

8K 16 bits 

Word 
memory 

+ 
system RAM 
memory 

8K 16 bits 

Bit memory 
(f1ag) 

IK 1 b ít 

I 
I 

I , 

I 
L-----~------------~r_------ I 

I 

CPU-BUS ! 

PCA2.R .. 

User memory 
Main memory 
Hardware cloek 
RAM/EPROM 

8K 16 bíts 

PCA2.R .. 

Copying 
or 
text memory 
RAM/EPROM 

8K 16 bits 

~--I-----·---I 

Inte,·face 
to 
rack bus 

Interface 
to 
programming 
units and 
operating 
mode selec
tor swi tch 

- - ---- --- - ---- --- --------- --- -- - --- ---

Externa 1 I/O bus 

E A A/D Hardware 
D/A counter 

PCA2. El0 WI fil 
EIl AI0 W2 
E20 A31 
E30 A40 
E60 A21 

USART* wi th 
20mA current 
loop i nter
face 

Tx Rx 

~ t 

Operating 
"'o de 
selector 
switch 

I 

I , 

I , 
I , 

I , 
______ -.J 

Pro-
grallJlling 
units 

PCA2. P .. 

PCA2.D13 

*) USART = Universal Synchronous/Asynchronous Receiver Transmitter 
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Organisation of the bit and word registers 

Apart from the registers of the bit processor, the CPU PCA2.M32 comprises also 
a large word register to which the word processor has access. 

Registers of the bit processor: 

These three registers are upwards-compatible among the other SAIAoPLC of the 
series PCAl and PCA2. The extended bit processor instruction set of the CPU 
M32, however, allows a much more extensive data exchange. 

Apart from the non-volatile flags (765 ... 999) all registers of the bit pro
cessor are volatile. All flags and counter registers can be made non-vola
tile by removing a jumper (see "Printed circuit board"). 

- Bit register En 
All logic states of all elements (except inputs) are stored in here. 
Addressing can be effected from 0 ... 999. 

- Counter register Cn 
Via the element addresses 256 ... 511, the bit processor instruction set allows 
access to the counter resp. timer register of 256 x 16 bits (= 256 x 65 1 535). 
The memory is organised in binary format. The instruction set, however, 
allows inputs and outputs converted into decimal values resp. BCD-format. 

- Index register IR (address indexing see software) 
The 16 registers are automatically selected via assignment of the respective 
parallel program. The number of 10 bits allows input and output of decimal 
values from 0 ... 1023. 

Register of the word processor: 

The entire word register is non-volatile. Rn words of 8 bit can be addressed 
from 0 ... 999. Additional commands also allow simultaneous processing of 
register blocks of 5 x 8 bits. 
Basically, it is a register for BCD-coded values, since all arithmetic opera
tions, preceding sings (+/-) included, are based on BCD-format. Purely binary 
words, however, can also be transferred and stored. 

The registers 0 ... 20 are reserved for special functions. lt is recommended not 
to use addresses below R50 or R100 for general purposes. 

R0 ... R14 are referred to as arithmetic registers, because the arithmetic 
operations are performed between the register blocks A0 ... A2. 
R4 for 2-digit and A0 for 9-digit decimal numbers plus preceding signs (+/-) 
tak e precedence. The significance of the positions is evident from the 
following figure. 

The data of the internal software date-time is stored in R15 to R19. From R20 
to Rn an 8-bit shift register can be created. 

Data block register: 

lt serve s for storing the parameters for the 32 PID-control loops and is 
operated with the instructions PAS 200 ... 212. 

SAIA"'PLC Programmable controllers 
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Organisation of the user memory 

All RAM- or EPROM-modules, except RIIR12, can be used for storing user pro
grams as well as texts and data. The full storage capacity, however, is only 
obtained, if memory modules PCA2.R26fR27 are used. 

The upper plug-in location (main memory location) of the CPU is used for user 
programs in the address range 0 ... 8K program steps. Module R29 with hardware 
date-time is also used on this socket. 

The lower plug-in location can be used for texts or data. The text memory 
capacity is 8K ASCII-characters, the data memory capacity is 8K times 8 bits. 

The detailed organisation of the user memory regarding user programs, texts and 
data is evident from the following figure. 

All programs resp. texts are programmed and read in the plug-in location 
assigned to them. Only copying to RAM or EPROM is always effected from the 
upper to the lower socket. If, for example, programs of more than 4K or texts 
are to be copied, the master card is attached at the top. Copying is effected 
word by word from the upper socket to the lower socket, irrespective of the 
contents of the memory card. 

SAIA®PLC Programmable controllers 



Overview of the user memory 

Step 
addresses-

Text 
numbeT-

Character 
number -

[iier program I 

I.K 2. K 3.K 4.K 5. K 6.K 7.K B.K 

M q "- ro ~ N en <D ~ <$> M <T "- ro ~ 
N N ; q 

~ 
r- o'> o'> N q ::: <D <D o'> 

9 ~ <$> <$> os>. .OS>. ~ ~ ~ 
<$> N '" M M q q en en '-D '-D "- "- ro 

copy 

~ ______________________________________________ -,lower 

1" II II 11 1111 1111 IIII II 111111 II II IIl

l
ll l l 11 II 11 II 1111 1111 11 11 II II 11 11 1111 11 1 j~~~~~~n 

Lo. ---------------------r----..--. ___________________ ---l. ( COpyl ng resp. 

<T en 
<$> os>. 

os>. N N 

"- ro 
«>- «>-
os>. os>. 

os>. N N 

. text memory 
wnte read location) 

o'> <$> «>- ú1 ro 
1. +2. K <$> ~ ~~ ~ 

«>- «>- '-D <D ro 

ú1 <D '" «>-
~ "-

o'> '" «>- <T '" «>-
os>. <$> ...... ~ ~ <$> 
«>- «>- 'D 'D ro os>. N 

Text 

-

3.+4.K 5.+6.K 

ro ú1 'D M 
«>- '" '" «>-
os>. os>. os>. ~ 

N «>- «>- 'D 

7.+8.K 

«>-
«>-...... 
'D 

...... 
'" ...... 
ro 

-Byte 
number 

23A 

The step addresses from the 5th K to the 8th K of the user program as well as 
the entire data memory of 8K bytes can be made full use of only with the memory 
modules PCA2.R26/R27, as the storage capacity of all other R-modules amounts to 
max. 4K step addresses. 

If the 8K step addresses for the user program or the 8K characters for the 
texts are not sufficient for your application, please ask for our special 
documentation on possibilities of expansion. 
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/ 

User memory division into program, text and data 

Upper memory card 
R26/R27 ~ 

Lower memory card ~ 
R26 ~~ 

Program Text 

t 
Lower 
memory 
card 8l'G ! e * 

~ 

~~ 
Upper 4096 
memory 4095 

l"-

card 
A 

! * 
0-

ª~ 
ºç 

Data 

8191 
r-- t 

D Data 

-+ 8 
l"-

8191 

e ** Text 

'~I 
Program steps 

I 
*) A and e are address ranges for old memory modu les with 4K user memory. 
**) Text memory which may also be used as data register with PAS 54/55. 
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A 5 User memory modu les 

Type PCA2.R26 Memory module 
Type PCA2.R27 Memory module with buffered date-time (clock modu le) 

With the memory module R26 the EPROMs 2764, the buffered RAM-module PCA2.R95 or 
R96 as well as the RAM types 6264 and 8464 can be programmed and read. Two of 
these memories can be plugged onto the modu le, which results in a capacity of 
8K program steps. 

As memory module .. R27 is identical to .. R26. The date-time incorporated in 
addition permits precise output of second, minute, hour, day of the month, 
year, day of the week, week of the year. Deviation is less than 15s per month 
and the power reserve exceeds 2 months. As a result, exact time switch func
tions as well as event or alarm loggings with date and time can be realised. 

This buffered date-time module can only be evaluated with CPU PCA2.M32 on the 
upper socket. 

Presentation 

The following figure shows the clock module PCA2.R27. Next to the two memory 
sockets is the date-time . 

Plug-in 
loeation l 

Plug-in 
loeation 2 

.---.----,---,--- Jumpers for prese 1 ee t i ng the memory type 

r.::-~~---4-=-~:-\--------T---;::======+ Vo ltage regu 1 a tor 

D 
D 

Date-time (only on R27) 

Qua rtz 

Cloek ehip 

Trimming eapaeitor 

---+-i- Buffer battery for 
eloek and RAM-memory 

The clock and any RAMs have a power reserve of more than 2 months. 
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Preselection of the memory type 

Twa jumpers are pravided for each sacket allawing preselection of the user 
memary. 

WE WD RAM ROM WE WD RAM ROM 
G:i03 lo o 01 lo o 011 0 o 01 

Plug-in 

lacatian 1 

Plug-in 

lacatian 2 

The jumpers an the right RAM/ROM serve to preselect the memary type. 

EPROM 2764 

PCAl.R95/R96 

RAM 6264, 8464 

RAM ROM 
1·- } 

1·-

-·1 

The cannection with the 
buffer battery is interrupted 

The RAM is buffered by the battery 

The jumpers an the left WE/WD serve to determine whether the memaries RAM 6264, 
8464 and the buffered RAM-madule PCAl.R95/R96 are write-pratected ar nat. 

Write Enable 

Write Disable 

WE WD 
_·1 

1·-

Overwriting is passible (nat write-pratected) 

Overwriting is impassible (write-pratected) 

When capying EPROMs ar RAMs (aperating made LCM) the jumper must be in pasitian 
WE. 

This structure has the fallawing advantages: 

- The user pragram can be divided as fallaws: e.g. 4K stared in an EPROM and 
4K in a RAM. 

The texts of at mast 8K ASClI-characters can be stared e.g. in an EPROM, 
while data (8K bytes) can be stored in a RAM. 

- Each socket can be write-protected individually. 
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Buffer battery 

In ease of voltage failure, or when the memory module is removed, the buffer 
battery supplies the RAM user memories (6264 or 8464) and the date-time on 
module R27. 
Data is buffered for approx. 2 months and it has a life expeetaney of 5 years. 
Spare part no. 4 1 507 1 1360 1 0. 

Data and operation of eloek module R27 

27A 

Aeeess to the date-time is possible only via CPU PCA2.M32 (jumper IR27"). Thus, 
the following funetions are possible: 

Setting the eloek via user program (see PAS 50) or via programming unit 
(see C2.2). 

- Output of time and/or date for logging purposes. 
- Switehing funetions depending on date and time. 

Every seeond the system program of the PCA2.M32 automatieally transmits the 
eontents of the date-time to the CPU. Via the user program the eontents ean be 
read out or adjusted (see PAS 50) at any time. 

- Power reserve 

- Deviation 

- Cloek values 

> 2 months 

< 15 s / month (15 ... 30°C) 

Week of the year 
Day of the week 
Year 
Month 
Day of the month 
Hours 
Minutes 
Seeonds 

01 ... 53 2) 4) 

01. .. 07 2) 3) 

00 ... 99 
01. •. 12 
01 ... 28, 29, 30, 31 
00 ... 23 
00 ... 59 
00 ... 59 

1) 

1) The date-time takes the various months and leap years into aeeount. 

2) When setting the eloek it must be ensured that day and month resp. day of 
the week and week mateh. The eloek does not automatieally make any 
eorreetions. 

3) Day of the week 01 stands for Monday, 07 stands for Sunday. 

4) Aeeording to the ISO-standards the first week of the year is represented by 
"01", if January lst is a Monday, Tuesday or Wednesday. When a new year 
starts, the week number has to be checked accordingly. 
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A 6 Power supply modu les 

A 6.1 Type PCA2.N20/N21 Power supply module for 24VDC 
with integrated voltage monitoring and watchdog 

Technical data 

Supply voltage Vin 

Voltage tolerance 
Power consumption (24 VDC) 
Input circuit fuse 

Output voltage Vaout (electronics) 
Output current 5V 
Aux. output voltage Vaout (EPROM) 
Output current 24V (I aout ) 

Watchdog frequency 
Watchdog contact 
Supply terminal protection 

Presentation 

24VDC (smoothed or pulsating) 
-20% / +25% 
max. 2.5A (N20) resp. 3.5A (N21) 
2.5A slow-blow (N20) resp. 
4A slow-blow (N21) 
5V stabilised (± 3%) 
max. 4A (N20) res p. ..:...:6A~-7T-":...L. 
Input voltage - 2V (at 
max. lA 
~ 5Hz 
max. 0.5A, 48VAC or VDC 
IP 20 or IP 30 (with terminal lid which 
is supplied with every extension housing) 

.------:-:1---------::r-- Vo 1tage monitori ng 

Display lamps-{ 

o WATCH DOG 

o lCM READY 

o RESET 

-+-~-- Watchdog circuit 

~----------t--Watchdog relay 

O o---I---I----DC!DC converter a I -m-

} 

Description 

Module PCA2.N20 supplies a stabilised 
a non-stabilised 24V for the internal 
LCM function (only for PCA2.M32). The 
galvanically connected to the input. 

= ==-

Connection ----t-"7"\ 
terminals L-.L-'--'-:-~ 

Fuse 

5V for supplying the electronics unit and 
driving of the output circuits and the 
supply module output circuits are 
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An input filter is fitted to provide effective suppression of interference 
voltages from the 24VDC supply. Good earthing at the terminal enhances the 
efficiency of this protective element. 

29A 

The correct function of the mains unit is monitored by several circuits and the 
relevant states are displayed on the front panel. 

The red lamp RESET lights up when the input voltage is much too low or when 
the 5V for the electronics is incorrect. In both cases, the processor is 
stopped, all elements reset (with the exception of retentive memories), and 
the watchdog relay is released. 

- The yellow lamp LCM READY lights up, when the auxiliary voltage Vaout = 24V 
to 26V (V;n = 26V to 28V). The LCM lamp must also light up, if EPROMs 2716 
are to be copied. For programming large-scale integrated EPROMs (2732A or 
2764) which require a voltage tolerance of only ±0.5V, module N30/N31 must 
be used. 

- The yellow lamp WATCHDOG indicates that the watchdog relay is energised. This 
is the case when the watchdog circuit is activated in a cycle of $0.1s by 
complementation of PLC address "255". The required instruction in the user 
program is "COO 255" which is programmed at the beginning of a circulating 
main or parallel program. The watchdog circuit thus reliably monitors con
tinuous processing of the user program. 

If the PLC normally processes all programs in the operating mode "RUN", the 
watchdog relay remains energised; in any other mode or in the event of a 
fault in the CPU or the supply, the relay is released. The watchdog relay is 
also released when the mode switch is moved from the operating mode "RUN", 
and the programming unit is plugged in. Appropriate safety measures can be 
taken using the available two-way contact. 

810ck circuit diagram 

Fuse 2.5A slow-blow (N20) 
ar 4A slow-blow (N21) 

Supply 
va ltage 
V. n 

+ Input DC/DC I--...-.....---<l + 5 V 

filter 

cannectionh I 
between 'IL.:'O----+-
- and ~ í 

Watchdog 
contact 
(wd) 
O.5A 
48VACjDC 

I 

P 
? ! I 
I 
I 
I 
I 

vl 
=> ....... --4-I-------+---I-+--<> 0V ~ 

WATCH
DOG 

~-.-----_+_-_o Aux. va ltage t 
Vaout = V1n -2V ~ 

~--~----O ~ 
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A 6.2 Type PCA2.N30/N31 Power supply module for alternating voltage with a 
built-in voltage monitoring system and watchdog 

Technical data 

Mains voltage Vin 

Voltage tolerance 

Power consumption 

Fuses 

Output voltage (electronics) 

Output current 5V 

Output voltage (EPROM) 

220V, 50 - 60Hz, type 04 
240V, 50 - 60Hz, type 06 
110V, 50 - 60Hz, type C8 

-15% / +10% 

80VA (N30) resp. 120VA (N31) 

see below 

+5V stabil i zed 

max. 4A (N30) resp. max. 8A (N31) 

+25V stabilized (±1%) 

max. 0.4A (N30 and N31) 

~ 5Hz 

max. 0.5A, 48VAC/VOC 

Output current 25V 

Watchdog frequency 

Watchdog output contact 

External reset input 

Protection of the supply 
terminals 

By repositioning a jumper from WO to R 

Presentation 

IP 20 resp. IP 30 (with terminal lid which 
is supplied with every rack unit) 

,---, r---
I I I 

Regulator +5V 

I I I ·1 Indi ea tors 
I I I I 
L ___ J L ___ Regulator +25V 

Si l (prim.) I'---+-- Proteetive shie 

7L--------+-+__, Fuses 

! 
( 
\ o ---t----:-:ft---jl--R i n g 

\ / S· 2 
" / 1 '---_/ (see.) 

transformer 

Conneetion 
terminal 

Jumper 
WATCHDOG/RESET 

~ ~ 
PCA2.N3 

-{ OWATCHDOG 

O SUPPLY OK 

ORESET 

ld 

-mIill-I I -

~ 
L N-+-I) J 

SU0LY W~ 
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Structure 

The modu les N30/N31 are mounted on 2 plates. The heavy transformer is mounted 
on the iron shield, the electronic system with the regulators is on the printed 
circuit board. Thus, not only good heat dissipation is achieved, but also pro
tection against shocks, as the iron shield is additionally supported in two 
guideways. When transporting a PCA2, the power supply module must be removed 
from its plug-in location and packaged separately. 

Fuses (cartridges 5 x 20 mm) 

Mains (220V): Si 1: 1.6A slow-blow (N30), 1.6A slow-blow (N31) 
Secondary : Si 2: 4A slow-blow (N30), 6.3A slow-blow (N31) 

Easy access to the fuses on the shield is provided by removing the modu le. 

Description 

The power supply module meets the internal power requirements of the PCA2. The 
input and output circuits are supplied by an external power supply unit opera
ted by the user. For the PLC-modules a simple single-phase transformer with 
bridge rectifier is sufficient. 
The power supply module provides two stabilized voltages: 

+ 5V for the power requirements of the electronics 
+25V for programming the EPROMs and for the internal activation of the 

output circuits. 

Proper functioning of the mains unit is supervised by several circuits and the 
respective states are displayed on the front panel: 

The red lamp RESET lights up, if the mains voltage V;n is much too low or if 
the 5V-voltage falls below 4.7V. In both cases, the processor is stopped, all 
outputs are reset and the watchdog relay is released. The same reset is 
effected when the RESET-input is connected to ground (0V). 

- The yellow watchdog lamp indicates that the watchdog relay is excited. This 
is the case when the watchdog circuit is activated in a cycle of ~ 0.1s by 
complementing the PLC-address "255". The necessary instruction in the user 
program is "COO 255". It is programmed at the beginning of a circulating main 
or parallel programe The watchdog circuit is used to supervise permanent 
execution of the user program reliably. 

If the PLC executes all programs in the operating mode "RUN" normally, the 
watchdog relay remains excited. In a different operating mode or if a mal
function occurs in the CPU or the power supply, the relay is released. The 
watchdog relay is released, too, if the operating mode RUN is quit with the 
programming unit connected. The respective safety precautions can be taken 
by using the available two-way contact. 
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- The yellow lamp SUPPLY OK lights up, if both voltages +5V and +25V are 
correct. 
lt is recommended to remove all modules (except N30/N31 and the CPU) from the 
rack when copying EPROMs in the operating mode LCM. Thus, minimal loading of 
the 25V-voltage is guaranteed. 

Modification possibility for a fast external reset 

On delivery, the jumper WD/R is inserted in WD. Thus, the reset contact is 
connected to the connection terminal. The outputs are reset in case of a 
voltage failure within approximately 50 - 200ms depending on the modules of the 
PCA2. If the jumper is inserted in R, a fast external reset can be effected 
(provided that supply voltage is available). If the voltage potential of 0V is 
applied to this terminal, all outputs are reset within 2ms. 

The outputs remain reset for at least 100ms. If a reset signal persists, they 
remain reset for t + 25ms. 

Block circuit diagram 

Mains 
V' n 

User 
qround 

L 

N 

--L 

I 1.6A 
slow-blow 

Si 1 

4A slow-blow (N30) 
6.3A slow-blow (N31) 

Si 2 

Input 
filter~ ___ 

Jumper Voltage 
r--------i __ ----+~moni tori ngt----{ 

Watchdog e 
contact o--~"'-
and externalLo-__ +-, 

reset WD 

WATCH
DOG 

Bus 
connector 

RESET 

SUPPLY 
OK 

ADDR 255 

+5V 

f(JV 
system 
ground 

RESET 

+25V 
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A 7 Type PCA2.C .. Rack units 

General 

All rack units plug in at the rear in the continuous parallel rack bus with the 
appropriate bus plugs. Therefore, each module can virtually be plugged into any 
desired location. For reasons of width, the left-hand locations are reserved 
for the supply and processor modules. Following these, there are locations for 
1 to 10 slim modules (all types E, A, W, F and H). Unused locations are covered 
with p l ates. 
The rack unit has all-round screening. All connections are located on at the 
front enabling it to be wall-mounted by using the appropriate angle brackets. 

A 7.1 Type PCA2.C21 Rack unit with 8 I/O plug-in locations 

o N I M I E!- -~-i-I-I-!A o 
I 

I, ,I 

o I ! I I o : 
I I 

I 
I I ; 

I 
I I 

o , , I o , I ! 

o I I l I I I I I 
I 
I o 

... '----~'V~--~/ 

8 I/O plug-in locations 

Angle bracket for wall mounting (order no. 4 1 121 1 4889 1 0) 
Mounting brackets 

Two angle brackets fastened with srews at the 
re ar of the rack unit enabling it to be wall
mounted. 
See dimension diagram. 

Coverplates 

"Slim" version b = 
"Wide" version b 

31.4 mm order no. 4 1 107 1 4836 1 0 
75.8 mm order no. 4 1 107 1 4846 1 0 
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A 7.2 Type PCA2.C21 and C30 Extension housing for I + O > 256 

With certain restrictions concerning the software it is possible to increase 
the capacity to 256 I + 256 O. For this, the extension housing PCA2.C30 is re
quired for accomodating output modules. In order to meet the internal power 
requirements of the additiona1 I and O, another power supp1y modu1e must be 
inserted in the extension housing C30. 
The C21 is the main housing and has to be connected with the extension housing 
by the bus extension cab1e PCA2.K92. 

10 O-modu les for max. 256 O 
~--~" 

o o 

o o 

o o 

o 

o N o 

o o 

o o 

o 

'----v'---
8 I-modules for max. 256 I 

Extension housing 

Type PCA2.C30 with 
power supply module 
and output modules 

Soldered-in jumpers for 
connecting the "read wire" 

They allow individual 
modification of each 
plug-in location to 
connect an input module 

Main rack 

Type PCA2.C21 
with power supply, pro
cessor and input modu les. 

(30 

Shielded hus 
extension cable 
type PCA2.K92 

The restrictions regarding the software for the increased no. of I/O are due to 
the fact that the outputs of the extension housing C30 can on1y be set or re
set, their 10gic states, however, cannot be interrogated. Consequent1y: 

- Inputs and outputs have the same address range 0 ... 255. 

- Inputs can be interrogated in the norma1 way and 1inked to other inputs, f1ag 
memories, timers or counters. 

- Outputs, however, cannot be interrogated or linked directly, i.e. only the 
following commands are admissible for outputs in this configuration. 

OUT, 5EO, REO 

In order to be ab1e to process 10gic states of outputs nevertheless, it is 
recommended to set a flag memory a10ng with such outputs, if necessary (OUT, 
5EO, REO). The state of these f1ag memories which is a copy of the respective 
output can be interrogated and linked at any time. 

It is also possib1e to use only f1ags in the entire program instead of out
puts, as those are not restricted. In the circu1ating program the used flags 
are then transferred (in indexed form) to the corresponding outputs. lt must 
be noted, however, that the last mentioned variant results in longer response 
times for A. 
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A 8 Type PCA2.K .. System eables 

I/O 
module 

I 
I 
I 
t- Locking pawls 

l 

____ J~~~~~~~~~~~;:::: 
;7 Core cross-section 

2 0',5mm 

=====~ 
Core number Cable-end sleeve 

35A 

Conneetion to the front plug of the input and output modu les is effeeted simply 
and without trouble by using the so-called system cables. This eables are 
equipped at one end with the module plug with locking deviee, and, at the other 
end, with numbered eable-end sleeves. The individual eore numbers eorrespond 
exactly with the numbers on the pin assignment plans as evident from the 
relevant I/O doeuments. 
The actual eable is not sheated but comprises the individual eores whieh are 
held together by several cable straps at intervals of approximately 20 em. This 
provides the neeessary flexibility to enable the cable to be routed in all 
eable duets. To make the eable flatter, the straps eoneerned must only be eut 
carefu lly. 
Two versions having different lengths are available as required: 

PCA2. KI. . PCA2. K2 .. 
34 cores 40 eores 

[) [) 39 ---I 1- 38 PCA2. KI. . with 34 eores for all I/O 
I 1 36 37 -----1 1-- 36 modu les (exeept PCA2.A40 and A31 
I 1 34 35 ----I 1-- 34 see module leaflet) [) [) 33 ---I 1-- 32 PCA2. K11 length L 1. 5m 31 --11 I-- 30 31-1 1-30 PCA2.K12 length L 12.~ml(standard) 29 --11 I-- 28 29-1 1-- 28 

27-1 I-- 26 27-1 1-26 PCA2.K14 length L 4. m 
25-1 I-- 24 25-1 1-24 PCA2.K15 length L 5.5m 
23 ---I I-- 22 23-1 I---- 22 
21 ---I I-- 20 21-1 1-20 PCA2.K2 .. with 40 cores, prineipally for 
19 --11 I-- 18 19-1 1-18 O-module PCA2.A40 and A31, but also 
17 --11 I-- 16 17-1 1-16 for all other I/O modules 
15 --11 I-- 14 15-1 1-14 PCA2.K21 length L 1. 5m 
13 ----I I-- 12 13-1 1-12 PCA2.K22 length L ~(standard) 
11 ---I I- H' 11-1 I---- 10 PCA2.K24 length L 4.0m 
9 ---I I- 8 9 --_. I---- 8 PCA2.K25 length L 5.5m 
7 --11 I-- 6 7 -- I 1- 6 
5 ---I I-- 4 5-1 1-- 4 The module plug is also available without 
3 ---I I-- 2 3-1 1- 2 cable, under the designation PCA2.K01. 
l ----I I-- 0 l-I 1- 0 

Front view of the modu les 

\.. 
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A 8.1 Cable routing with system cables and external interfaces 

o N M E------A o 

o o 

o o 

o o 

To further terminals 

PCA2 

Mounting frame (rack) 

System cable PCA2.Kl .. and .. K2 .. 

Terminal block and 
external interface 
types KOM 111B and KOM 121B 

To the process 

As the illustration above shows, the use of system cables to the PCA2 facili
tates the arrangement of the connecting modu les to the process in a simple and 
clear manner. In order to achieve a high degree of interference immunity, the 
PCA2 must be well grounded via the supply module. The ground connection is dis
tributed to all the modules via the tightly fastened front screws. 

A 8.2 Interference immunity 

The system cables and also the cables between switch cabinet and process can be 
routed without problems in the normal cable duct for the contactors, valve and 
motor cables, as long as the distances do not exceed approximately 50 m. It is 
recommended that a separate cable duct be used in case of greater distances. 

The interference immunity of the I/O modu les is tested in accordance with IEC 
255-4/E5 class 111 in order to be able to give reproducible values. This means, 
that, due to the well-planned circuitry principle of the SAIAoPLC, high voltage 
peaks (applied directly to the 24V inputs/outputs!) do not interfere with the 
function and cannot lead to the destruction of components (see figures below): 

PCA2 design principle (cross-section) 
clean surface 

l/O bus 

high-impedan~ 
opto-coupled sepa- I 
ration zone 

affected surface 
(provi ded with 
fi lters) 

interference 
voltages are 
1 ed i n through 
the process 
cables 

Interference voltage test in acc. 
with IEC 

lf1ns rise-time 

> 
lSl. 
lSl. 
u"'l 
N 

F ~ lMHz 

400 pulses/s 
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Notes: 
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Circuit information: 

24V tv 
+ + -
= ..em. 

Signal Terminal System :'!o(lule I-modules 

transmitter b loek cab le conneetor 

---~~ . 
1 The PLC mounting frame. supply module earth ~ ~ ~ 

terminals and the negative pole of the 24V- ....... -f--I--______ ,-----i-+~~~-=-~-----...,-~ 
supply (with the exception of the isolated __ ~f----:;~ 
l/O) are to be connected to a good. common .---+---+------, ---tr--~r-, 
ground. In order to distribute the ground to ~ ~I' 
all modules. their front screws are to be lJPNP + J---~f-W~ 
securely tightened. I : Ki. : I 

2 The overa 11 24VDC supp ly can be a pu l sat i ng PNP ~ ~ ~ 
DC. It is only necessary to have a regulated source mooe .-: 1?~': ~h 
smoothed voltage. where this is demanded by l - • . _~ 
the transmitter or the load. Proximity swit- ~~ ~ ~ 
ches for example have to some extent close _ ~h l' • "'r--voltage limits and will in most cases only '---'-....... -------
tolerate ripple of up to 10%. 

3 The power supply module is operative on 
starting up. The "Fast RESET" function is 
feasible by reinserting the internal jumper 
R-WD from WD into R (RESET). 

4 If in sink mode. the load resistors (L) are 
connected to a regulated +24V-supply. NPN 
proximity switches can also be connected 
here. 

5 NAMUR proximity switches are connected to 
NAMUR inputs type E11.* 

6 With the isolated input circuit type E2~ -
independent of the type of connection - the 
closing of a contact or the driving of a 
proximity switches can also be connected 
here. In this event. the supply voltages 
can be of differing potentials. 

7 For damping the turn-on current of larger 
signal lamps. these can be fitted in A10 
with bleeder resistors. With the A10 modu le. 
the positive potential could be different 
for each load. 

8 The A31 isolated O-module can be supplied 
with a separate circuit. The 16 outputs can 
be divided into 4 groups on the negative 
side. 

9 With the A40 O-modu le, the 32 outputs on the 
positive side can be divided into 4 groups. 

10 In the case of new modu les. this bridge must 
be removed for sink mode. 

*) Details see PCA2.E1~ and PCA2.E11. but 
also the special NAMUR module PCA2.E30. 

L ... .---. 
.:; -

N ~ 0 24VOC smoothed 
en 

li' '" '" I' 

t-~-~---,. .r--~~r----~'---'==3---~ 

AC 0 24VDC;;; l 

L N -::_~ 

~~~-------~~~--~~D~======~----
.-. ~33 \....--.... 1----:-<=----.lt---~ E]f) 
~ r ~~-~r--z~----, 
I ~ f----J5: 3 r---'1 -

~ ~--, 8l jNPN - J---::R ~ ~ 
, " 

~ - r-- I------..J I K1. ., (]( 

_._+_s'_· n_k_m_O_d_e ____ +~~f--.~ ~ ] L 

'-:-:-::-:- ~f--1 I (l ií, 
.------------~~ ~hllll~ 

~.~3~7~~ ____ 1 ________ _ 
+24V 1 

I 1 -I 
'F:4 " ~~--~------~---1~ ::!~----~ I 

0" 
"NAMUR 

~f-- ? 

67f--~~ 
'-----tI68 r--- ::! r,-; 

I I' 

-I 
I 

switch , I 
in source mode I K1.. : I 

I " 

f---g"s 3T ~ r: 1234 2.h 

L~~-... v 

Eil 

t--------.... - ~31~ ~I 
- j;"'"""'j7 II 

~~~------------

Mounting frame 
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"'" 
Supply l1lodule and CPU O-modules Module System Terminal Loads 24V Jlll. f)V connector cilble b~ n + -

-4- ~ U 
A10 l 

~ ~ , 
~ fl31 ,o. 

f--- .--- ----l 
~ I ~ 

\ ~ r--;:-= "---L-J 

\ KI. . , 0 
\ .-=, 

l'l, lA \ ~ 79 l ~ ,-
~ ~ "<.J 

f----; r----

li' r-~ ~-
" L. f----Jt 

+ -

~ 
-t::,-, r-----º- ~ f J 

A31 r---L u 
? ~I--J..::::J ~ + -

f-- r---:-2- 161- M 
K2 .. r--7- l 0 ~ r--!-

'" 3 ~ ..,"-' 2A i\ ..----. 7 -8 fJ .- <c 172-:ou '---' 
u cl.. ""-tr -A 

: 15321-\.. l .- '" fo-=- -D u <l> t--ll- ~ f~ =J 
<:: \.. -c Can be divided o <l> ~ 15~1-.- '" - ~I- up into 4 groups +-' r-4 u E - ~8(A ... D) L J 
Q) '" 

'I~ ~ <::+-' 
e en ~-O >, 37 

I I u v) ~ 

"'i9'? .Ã>. -
~ ~ fJ 'o' 

A40 ~ ~ [J ;o, 
I ~ ~ JJ. '<.J 

f-- .---~ ~ ~ : K2 .. : o ,SA 
, '11 ~ n 

H< - +8 , 163 hG) u 
~ +A t-f6f 1 t-1l ~D ~p Can be divided 
~ +C ~ up into 4 separate 
~ -

IIH: ~ 16371-1 groups (A ... 0) 
- t---:-= -

J l.lli1 

~ 
---.! 
---.! 

I fo--
N30 G) 

I , , 
I I I 

~ 
fo--1\-rt fo--

I~ r--; 
fo--

L I N I~I IWOI 
fo--

.....-
L N H 

CD 

'-
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A 8.3 Dimensians af the PCA2 series 

• 482 

• 465 

.f- Il o o 

$.~ 
(])C\I 

o o I o l 
1\ 

\... 07.0 

!:ftt-____________ -iJi'!i 

C\I 
-s. 
C\I 

I~------------~I ~ 
7.j"U. U II =r- ~I~ t 

+-------max. 446 ---':::::;P==r-f-

* Fastening bracket 
for wall-mounting 
(accessory) 
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A 9 Brief instruction for operating a PCA2 

a) Eguipment 

N 313 M21/22 e 21 E1Ql A {.0 ;- \" / 

The following modules are plugged into 
the rack unit from the left to the 
right: 

\ I . 
~ 

11 o 
~ 

.. 
o .. 

" o o .. 
o 

~ o 

o IqIIl D 

~ i 

· . 11 
· . · . · . o 

~ o 

, 

- the power supply module PCA2.N30 
- the processor module PCA2.M21 (or 

M22/32) 
- the input module PCA2.E10 
- the output module PCA2.A40 or A10 
- the buffered RAM memory module 

R95/R96 is plugged onto socket PROG 
of the processor module 

The large gap between M2l and E10 is of 
advantage, as the storage module can be 
easily removed at any time. 

b) Addressing of the I/O 

In order to try out the programming examples in manual "Software 1H", it is 
recommended to select the addresses 0 ... 31 for the I-module PCA2.E10 and 
32 ... 63 for the O-module PCA2.A40. 
The selection is effected with the DIL-switches by setting the correspon
ding basic addresses: 

E10-module, basic address 0 
~~ depressed 

A40-module, basic address 32 

c) Power supply 

41A 

~ 
~ 

For "play ing", it is recommended to provide for a 
switch in the mains connection in order to reset 
all resettable elements and the STEP-counter to the 
defined starting positions at any time by switching 
off the PCA2. 

d) Insertion of the RAM-module and connection to the programming unit P05 

~PGU 

The buffered RAM-memory module PCA1.R95 or R96 is 
plugged onto soeket "PROG" (groove at the top). The 
jumper disposed above is inserted in "EPROM" 
(faetory setting). 
Jumper "WRITE ENABLE" must be inserted (faetory 
setting). 

CD Programming unit P05 is eonneeted with eonneetor 
PGU and seeured with the sliding loek. 
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e) Functional checks 

® Set operating mode selector switch to "MAN" 

(j) App l y vo l tage to the power supp l y modu l e 

---> The yellow N30 lamp "SUPPLY OK" lights up 
---> The yellow M21 lamp "CPU RUN" flashes ls on, ls off 
---> The P05-display lights up 

If the operating mode selector switch was set to "MAN", functioning of 
the I/O-modules can be checked. 

® Type in [8J 15 on P05. 
If input 15 is activated, the display in the "operand" changes from 0 
to 1 (cannot be checked before connecting the simulating unit S10 
according to point 18). 

® Type in [8J 32 [L] 1 . 
The LED of output 32 lights up. 
Upon entering 0 the LED goes out again, i.e. the corresponding output 
is no longer active. 

SAIA'PLC Programmable controllers 



f) Programming example "Flashing indicator" 

@ Set operating mode selector switch to "PROG". 

GJD Switch on power supply of the PCA2. The CPU lamp (yellow) flashes ls 
on, ls off. 

~ Enter the following indicator program with P05. 

STEP CODE OPERAND Pragram in mnemonic cade 

A,E (0000)* (00) (0000) 
E (0001) 02 256 [STL 256 
E (0002) 14 256 STR 256 
E (0003) 00 5 0.55 
E (0004) 13 32 COO 32 
E (0005) 20 1 JMP 1 
E (0006) (00) (0000) 

43A 

*) The values in brackets are displayed although they do not have to be 
entered. 

Set operating mode selector switch to "RUN". Switch off PCA2 and switch 
an again. 
---> Program is being executed, i.e. output 32 flashes 0.5s on and 0.5s 
off (frequency 1Hz). 

If the time base must be modified to 1/100s, proceed as follows: 
Switch off PCA2, reinsert jumper (circuit board in the middle, on the 
left) from 1/10 to 1/100. Switch on PCA2 again. 
---> The output 32 flashes 10 times faster, i.e. at a frequency of 
10Hz. The selection of the time base 1/100s is also recognized by the 
increased flashing frequency of the CPU lamp (yellow). 

g) Flashing indicator example with activated watchdog 

If in the preceding example the watchdog is to be activated, the instruc
tion eoo 255 must be added to thi5 circulating program. In order that this 
instruction is executed during each cycle independent of the indicator pro
gram, enter SEA before. 
The supplement is pragrammed as follows: 

@ Set operating mode selector switch to "PROG" . 

@ Enter: 

Mnemonic cade 
A 5 (20) (1) 
E (0005) 19 0 L SEA 0 
E (0006) 13 255 eoo 255 
E (0007) 20 1 JMP 1 
E (0008) (00) (0000) 
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PARTB 

Chapter B 1 

Chapter B 2 

Input/output modules as well as 
additional and display modules 

Plug-in input/output modules 

Programming units, additional units 
and accessories 
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B 1 Plug-in input/output modu les 

B 1.1 Digital input modules 

PCA2.E10 - 32 inputs, electrically connected 
24VDC smoothed or pulsating 
Input current: l0mA 

PCA2.Ell - 32 inputs, for NAMUR proximity switches, electrically connected 
24VDC smoothed 
Input current: 0 ... 6mA 

PCA2.E20 16 inputs, opto-isolated, each input is independent and 
potential-free 
24VDC smoothed or pulsating 
Input current: l2mA 

PCA2.E30 - 32 inputs, for NAMUR-proximity switches, electrically connected 
8.4VDC from 24VDC supply voltage 
Input current: 0 ... 3.2mA 

PCA2.E60 - 32 inputs, opto-isolated 
24VDC smoothed or pulsating 
Input current: l0mA 

B 1.2 Digital output modules 

PCA2.A10 - 32 outputs, electrically connected 
5 ... 32VDC smoothed or pulsating 
Output current: lmA ... 0.lA sink operation 

PCA2.A21 - 16 outputs with relay contacts, 
opto-isolated 
50VAC/2A, 50VDC/lA, 60VDC/0.8A 

PCA2.A3l - 16 outputs, opto-isolated 
6 ... 36VDC smoothed or pulsating 
Output current: 5mA ... 2A, source operation 

PCA2.A40 - 32 outputs, electrically connected 
5 ... 32VDC, smoothed or pulsating 
Output current 5mA ... 0.5A, source operation 

SAIA"PLC Programmable controllers 
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B 1.3 Analog input/output modules 

Analog input/output module PCA2.W1 

12-bit resolution 

PCA2.W10 
PCA2.W12 
PCA2.W14 
PCA2.W15 
PCA2.W16 

- 8 input channels (without output) 
- 8 input channels,2 output channels 
- 8 input channels, 4 output channels 
- (without input), 4 output channels 
- 8 input channels, (without output) 

Analog input modu les PCA2.W2 

8-bit resolution 

PCA2.W20 - 16 input channels 0 ... 10V Standard 
PCA2.W21 - 16 input channels 0 ... 5V 
PCA2.W22 - 16 input channels 0 ... 20mA 
PCA2.W25 - 32 input channels 0 ... 10V Standard 
PCA2.W26 - 32 input channels 0 ... 5V 
PCA2.W27 - 32 input channels 0 ... 20mA 

B 1.4 Counter module for 10 ... 200kHz 

PCA2.H1 - Counter module 
PCA2.H11 - Additional counting mode module 
PCA2.H12/13 - Additional stepping motor module 

B 1.5 Data line switching module 

PCA2.F20 - For 4 serial interfaces RS 232c or current loop 20mA 

SAIA'PLC Programmable controllers 



B 1.1 Digital input modu les 

B 1.1.1 Type PCA2.E10 Input module, electrically connected 

Technical data 

Number of inputs per module 

Input voltage Vin 

Input current at 24VDC 

Typical input delay 

Presentation 

C=J C::J 
C=J C::J 
C=J 
C:J C:=J 
C=J CJ 
C=J 
m-~----g 

C=J 
c::3-

C:::::Y-

C=::J 

D 

32, electrically connected 

24VDC smoothed or pulsating 

10mA 

8ms 

~ Address codi ng 

LED display--

-------OIL-switch for 
setting the basic 
address 

[1---
======- Thresho 1 d swi tches 

G 
D u- Input fi 1ter 

** I D Front plug 

Definition of input voltages 

PCA2.EI 

11
1 

: 8 • o 
'" o " o 
" 8 ~§ 8 
D 

r 32 v 
"H" :vp. 24 V 

.v On account of the 8ms input delay 
pulsating DC-voltage is sufficient 
for external supply. 

r'!''!ln. 19 V 

{mrlxo ú V 
UL" 

~ v 

*) This jumper must be removed in sink operation. 

SAIA'PLC Programmable controllers 
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Input circuit 

Depending on the external circuitry, this module can be used in source or sink 
operation. 

Source operation or pos;tive 10g;c (norma1 case): 

Termina1s Interference 
suppression 

* fi1ter and de1ay 

Threshold 
switch 

LED 

+2~ __ }-__ ---t111l-I1lJkf-...--........ .,1-11l-11l kr--.----r-t--_----l 
, l1l , . 

~I 
re. +>, 
õl 

r ....,.... 
I 
I 

--'--

15 V 

User ground 

Switch c10sed (positive at input): "W ~ LED ON 
Switch open (negative at input): "L" ~ LED OFF 

System ground 

*) PCA2.E10 is a1so suitab1e for NAMUR switches which can carry a current of 
10mA at 24VDC and 2.2kn. 

Sink operation or negative 10gic: 

Termina1s 

11l .. 31 

+24ViJC 

+--L 34,35 

ll' 
_+-----3-6-, 3-7~11 

Interference 
suppression 
fi1ter and de1ay 
111ll1lk 111ll1lk 

15V 

Load resistors 

User ground 

Switch c10sed (negative at input): "L" ~ LED OFF 
Switch open (positive at input): "W ~ LED ON 

**) Remove jumper in sink operation! 

Threshold LED 

switch 

System ground 
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r- / "\ 

Connector Qin assignment Module addressing 

Pin nO. Setting the basic address 

O O 
on the DIL switch: 

39 38 

37 • • • 36 User ground -
3S O - O 34 0 128 
J3 O O 32 E E 

f31 • • 30 \ 

29 • • 28 
32 1613 

27 • • 26 E E 2S • • 24 
'" '" ..... ..... 

23 • 
• 22 

" Basic " o-o- c::: 
192 ~ address c::: 6/. 

.... 21 • • 20 .... 

E • o o 

'" 19 • 
• 18 

'" <li ~ 
~ '" • • <li 
<li 17 16 l-
l- "o 

"o "o 96 221. "o 
:S • 

• 14 
'" '" <li 

E E <li > > 
13 • • 12 ..... 

'" '" • • <li 

" 11 10 '" '" 
9 • • 8 

rdepressed 
7 • • 6 

5 • ~ • • • • O 

View to madule frant Absalute address af inQut 
= basic address + relative address 

(Example: E100 = 96 + 4)J 
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B 1.1.2 Type PCA2.E11 Input module for NAMUR proximity switches 

Due to the object distance, NAMUR proximity switches supply a current from 
o to 6mA. To give consideration for these special conditions, two resistors 
are changed per input in the NAMUR version as opposed to the standard PCA2.E10 
card. 

Technical data 

Number of inputs per module 32, electrically connected 

Voltage source Vin in series 
with NAMUR proximity switches 

24VDC smoothed 

Typical input delay 

Input circuit 
*NAMUR- Terminals 

proximity 
switch 

II ~ I 
0 

: I 

-----, 
: i 

8ms 

Input filter and 
delay 

100k 100k 

15V 

3,3k/0,5W 
Load resistors 

User ground 

Definition of the input variables 

~O { 5.~ 
IIH II : 

nam. 

min. 4.5mA 
IILII: 

Ol: { 
max. 1.2mA 

\lmA t 

LED ON 

LED OFF 

Threshold LED 

switch 

System ground 

~ proximity switch 
undamped 

~ proximity switch 
damped 

See PCA2. E10 for connector pin assignment and module addressing. 

*) PCA2.El1 is suitable for NAMUR proximity switches which can carry a current 
of 6mA at 24VDC and 3.3kn. 
Type PCA2.E30 is a special NAMUR-input modu le. 
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B 1.1.3 Type PCA2.E20 Input module opto-isolated 

Technical data 

Number of inputs per module 16, opto-isolated (between process, 
CPU and each other) 

Input voltage V;n 24VDC, smoothed or pulsating, each input 
is independent and potential-free 

Input current at 24VDC 

Typical input delay 

Isolation voltage of 
optocoupler 

Presentation 

12mA 

7ms 

min. 2000V 

LED diSPlay~ (' 

Address coding 

L--______ W:H~--'"""I--- DIL-switch for 
basic address 

~JI---~~--Optocouplers 

L--~------lf-__ Th resho l d switch 

Input delay 

_J:~~+-t----t::;--- I nterference suppress i on 
_ fi lter 

Definition of input 
voltage V;n 

{

max. 

"H" tyf.l. 
mln. 

f

max. 

":''' 

mln. 

Ue 

+ 4lh t?-7"77~ 
Z4V~~ 
15 V I"-"-'~ 

8v~o:-""t"" 

Due to the 7ms input delay, 
pulsating DC-voltage ;s suff;
c;ent for the external supply. 

SAIA®PLC Programmable controllers 

Input circuit operating 
modes 

"Source" ~ L ... 

~
"'''4V 

operation 0V _ 

... 

~
24V 

"Sink" ~ _ 
operation 

With input contact closed, the 
LED lights up in both cases. 

10pCAH2 

o o 
: 8 , o 

i§ , o 
• o 
• o 
>00 
li o 
"§ " M 

f--::"O 
o 

78 
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Input circuit 

Re1ative Termina1s 
addresses 

{ 

0 + 

E0 

l -

{ 

30 + 

E15 

31 

36,37 

Interference 
suppression 
fi 1ter 

Housing ground 

Connector pin assignment 

Relative Pin no. acldresses 

39 a 0 38 
37 ~36 
35 a-=-[] 34 
33 a [] 32 

15 -31 • • 30+ 
14 -29 • .28+ 
13 -27 • • 26+ 

Opto
coup1er 

De1ay Threshold LED 
switch 

System ground 

Vo1tage at input ; "H" ; LED ON 

No vo1tage at input ; "L" ; LED OFF 

Module addressing 

Setting the basic address 
on DIL switch: 

g 16 32 48 

• E E ~ see example 

64 80 96 112 

I 12 -25 • • 24+ 
see examp l e I E • E E 

11 -23 • .22+ 
10 -21 • • 20+ 
9 -19 • • 18+ 8 -17 • • 16+ 
7 -15 • • 14+ 
ti -13 • • 12+ 5 -11 • • 10+ 
4 - 9 • • 8+ 
3 - 7 • • 6+ 
2 - 5 • • 4+ 
l - 3 • • 2+ 
0 - l • • 0+ 

View to module front 

SAIA'PLC Programmable controllers 

128 144 160 ~B"i' 

E E E 
address 

1234 

192 208 224 240 

E E E E 
rdepressed 

Absolute address of input = 
basic address + relative address 

(Example: E60 
cores 24/25) 

= 48 + 12, I 



B 1.1.4 Type PCA2.E30 Input module for NAMUR proximity switches 

Proximity switches according to OIN standard 19234 resp. NAMUR* are simple 
inductive DC-voltage switches using 2-wire technology. Their power consumption 
varies depending on the object distance. 

The input module PCA2.E30 corresponds to the standard as regards idling 
voltage, short-circuit current and switching points. However, line break and 
short-circuit monitoring of the line are not provided. 

Technical data 

Number of inputs per module 

Power supply for NAMUR 
proximity switches 

32, electrically connected 

4 groups of 8 switches 
Va = 8.4 VDC (per module) 

External supply voltage V;n 

Typical input delay 

24VOC, smoothed or pulsating ±20% 

2 ms 

Short-circuit current 8.4 mA 

*) NAMUR = Normen-Arbeitsgemeinschaft Mess- und Regeltechnik 
TCommittee for measuring and control engineering standards) 

Presentation 

--

----'------i-- Address coding 

LED-display --

L ____ ...u:~====:t-__t-- DIL-switch for setting 
the basic address 

Power supply group A 
...J._--r- Power supply group B 

Power supply group C 
Power supply group D 

--++------t:=:l--7-"'--- I nput f i l ter 

Threshold switch 

Front connector 

Fuse lA, slow-blow 

Supply voltage Vin, 24VDC 

SAIA"PLC Programmable controllers 

e> PCA2.E3 

l' o o o 16 
1 o o 17 
2 o o 18 
3 o o 19 
J o 020 
5 0021 
6 0022 
7 o 023 
8 0024 
9 0025 
'O o 026 
11 o on 
'2 o 028 
13 o 029 
14 o 030 

" --.:.:. o o 3 1 
o 

o r--
e> 

98 
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Block circuit diagram and input circuit 

<li 
c1l 
<li 
<li 
c1l 
I
-c 
-c 
<tI 

cl) 

> 
+' 
<tI 

cl) 
er: 

E0 ... E7 

E8 ... E1S 

E16 ... E23 

E24 ... E31 

! 
Power 

~ 
Power 

~ 
Power 

~ 

I 
I 

~ 

II 

r 
I 
I 

l 

11 

r 
I 

~ 
2 l 

II f- 3 ( 

r- II 
4 ( 

11 l"- 5 ( 

r- II 6( 
11 

~ 
7 

33 

5upply group A 
I 

I 
I 

32 

5upply group B í 
I 

I 
I 

3S 

5upply group e I 

I 
I 

I 

34 l 

Threshold switch 

Input fi 1ter ~ 
~ 

~ 
~ .-:r 

-r 
~ 

~ 
~ .-:r 

-r 
Load resistor lKohm 

~ 

~ 8.4VDC 

I~ 8.4VDC 

~ 8.4VDC 

Externa 
Vin = 2 

Power 5upply 
g'O"o ;~.t--

l voltage supply 37 

I~ 8.4VDC 

:1 1, User ground 
~I-4VDC I -38 I ~ r-----l + VI L--J 

LED 

siz~ 
I 

LED 

S ~~ 

Definition of the input variables 
I 

;; ~I '"e lA, "ow-bl0' 

---------------- --

1lIaX. 8.Z :nA 
"HU: LED ON ~ proximity switch 

lilin. Z.Z mA undamped 

max. l mA "L ": LED OFF ~ prox imity switch 
damped 

t 
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Connector Qin assignment Addressing of module 

Pin no. Setting of the basic address 
39 1--. 38 Supply voltage V via DIL-switch: 

37 1--.-. 36 User ground 

power supply group e • - • 34 power supply group D íl 35 128 

Power supply group A 
33 • • 32 Power supply group B E E 
3 l • • "} 29 • • 28 Input 32 '60 

27 • • 26 group D m M 
25 • • 24 

23 • • "} 
/" Basic address 

64 192 

21 • • 21\ Input m e 
19 • • 18 

group e 

'7 • • 16 

JiJ 
224 ReIative input • • m E 15 

"} addresses 13 • • 12 Input 

l' • • 10 group B 

9 • • 8 
rn --- depressed 

l ~ • • 6 

• • 4 Input 

• • 2 group A 

• • 
Front view of the module Absolute address of the inQut = 

basic address + relative address 

(Example: E100 = 96 + 4) 
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B 1.1.5 Type PCA2.E60 Input module opto-isolated 

Technical data 

Number of inputs per module 32, opto-isolated (between process 
and CPU) 

Input voltage Vin 24VDC smoothed or pulsating 

Typical input current at 24VDC 

Typical input delay 

10mA 

7ms 

Isolation voltage of optocouplers AC 5000V eff. 

Presentation 
.------------- Se lector switch for 

basic address 

Address coding 

LED-display --

Optocoupler 

Threshold switch 
D 
D 
D -++---+_-+ __ Input delay 

Definition of input voltage 

V 

{ mal<. +411JV 

"H" tlplCO 24V 

mm. 1SV 

mal<. 8V 

~V 

"L" { 

mln -4~V 

D 
D 

Vin 

Due to the 7 ms input delay, pulsating 
DC-voltage is sufficient for the external 
supply. 

Interference suppression 
fi lter 

Front connector 

e> PCA2.E6 

/ o o o 16 
l o o 17 

J g g;~ 
• 0020 
5 0021 
6 o 022 
7 0023 
8 o ol. 
9 o 025 
la o 026 
II 0027 
12 o 028 
13 0029 

l~ g g}~ 
"f-o 
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Input circuit (for source operation ar positive 10gic on1y) 

Relative Terminal Interference Optocoupler Delay Threshold 
address suppression and LED switch 

lk5 fi lter 4k7 
24VDC 

> L-~ 

~lQí:1ª"U§-0 E0 

(f) ~~31 > =10f1ãª"U=-0 ~ 

E31 e 

Signal 

> ground r-- 34, 3S 

Housíng -36.37 >-ground 
-==-

Switch c1ased: "H" ~ LED ON 
Switch apen "L" ~ LED OFF 

Cannectar canfiguratian 

Relative 
Pin no. Relative 

address address 

39 O O 38 

37 .TI 36 Kous ing ground 

35 • .J.... 34 S igna I ground 

33 O O 32 

31 31 • • 3(J 30 

29 29 • • 28 28 

27 27 • • 26 26 

25 25 • • 24 24 

23 23 • • 22 22 

21 21 • • 20 20 

19 :9 • • 18 18 

17 17 • • 16 16 

15 15 • • 14 14 

13 13 • • ' 2 12 

II li • • :jl 1\1 

9 9 • • 8 

7 • • 6 6 

S • ~ 4 

3 • • 2 

• • .6 n 

I ~ 

T 
~ 

Madu1e addressing 

Setting the basic address 
an DIL-switch: 

1211 m 
64 

E 
224 

m 
rn --- depressed 

/ 

7' 

View to modu1e frant Abso1ute address af input = 
basic address + relative address 

I (Examp1e: E100 = 96 + 4) 

13B 

,'-------------------------------------------------------------------------~ 
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B 1.2 Digital output modu les 

B 1.2.1 T e PCA2.A10 Dut ut module electricall connected for 0.1A 
sink operation, i.e. negative switching 

Technical data 

Number of outputs per module 32, electrically connected 

Output current range 

Operating mode 

Voltage range Vout 

Va ltage drop 

Typical output delay 

Presentation 

C::::=J 

C::::=J 

C::::=J 

C::::=J 

C=J 

C:::J C::::=J 
CJ 
CJ 
CJ 
CJ 

=00 = 00 
goo 

=00 
_000 - o 
=00 = 00 

goo 
=000 
=000 
-000 

1mA ... 0.1A 
In the voltage range 5 ... 24VDC the load 
resistance must be at least 2400 

Sink operation (negative switching) 

5 ... 32VDC smoothed ar pulsating 

1V at 0.1A 

10~s (ohmic load) 

10 pelUl 

LED display o r 
G;}-'}---~i---Add,,,, d"O~ 'l j ,il 

11 021 

~~ 8~: 
C=J ~ 8f. 

C=:J 

C=J 
C=J 

C=J C=J 

[:=J 

C=:J 

C=:J 

C=:J CJ 
C=:J _ 

Output transistors 

DIL-switch for 
basic address ----

D 

-~ 
Front connector D 

-

Note: Interference immunity of this negative switching output module is 
below the 2500V laid down in A 8.2. Therefore module PCA2.A10 should only 
be used where its specific characteristics are required. In all other 
cases, the more robust modu les PCA2.A31 and A40 are to be employed. 
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Output circuit 

LED +25V 
Termi na 1 s 

Output Protective Load 
transistor diode 

+ 
-r::> 

I o 
---.l..::: 

System 
ground 

47V. -T 
=t---~-"'--I'------<.~ 

Us er ground 

Output conducting (set) ~ LED ON 
Output non-conductive (reset) ~ LED OFF 

Connector pin assignment 

Pin. no. 

39 O 0 38 

- 37 ~ 36 - User ground 
35 O ~ 0 34 

33 O 0 32 

31 • .30 
29 • 

• 28 27 • .26 
25 • 

• 24 vl 23 • 
• 22 

vl 
Q) Q) 

vl 
21 • 

• 20 

vl 
vl v1 
Q) vl Q) vl 
'- ~ 19 • 

• 18 
'-~ 

"'o ::> "'o ::> 
"'o a. "'o a. 
"'~ 17 • 

• 16 
"'~ ::> ::> 

Q) o 
15 • 

• 14 

Q) o 
> > 
.~ Q) .~ Q) 

~..:: 13 • 
r----, ~..:: 

"'~ LI_ l~J "'~ 
~ 

o)'+- 11 1 1 1 
"" o 

+ 9 1 • 8 
+ 

t!E 
7 • 1 6 

~ 
5 • 1 4 

3 • • 2 

l • • íl 
Loads Loads 

View to module front 

SAIA'PLC Programmable controllers 

Module addressing 

Basic address setting 
via DIL-switches: 

o 128 

~ m 
32 160 m e 
64 192 --- Basic e m address 

96 224 m m 
~ --- depressed 

Absolute address = 
basic address + relative address 

(Example: A172 = 160 + 12) 

15B 



168 

* 

B 1.2.2 Type PCA2.A21 Output modu1e with re1ay contacts 

Technical da ta 

Number of outputs per modu1e 

Nomina1 power rating 

Minimum power rating 

Contact life (resistive 10ad 
and 1 switching cyc1e!s) 

Re1ay coi1 supp1y 

Interference protection 

16, galvanical1y iso1ated, 
normally open contacts 

2A, 50VAC 
0.BA, 60VDC *) 
lA, 50VDC *) 
(resistive load, inductive 10ad with 
additional spark suppression) 

10mA, 15V 

2A, 50VAC 0.6 mio switching cyc1es 
0.BA, 60VDC: 4 mio switching cyc1es 

24VDC ±15% 

IEC 255.4 class 3 and B01.4 c1ass 3 

*) It is recommended to use transistor outputs when connecting DC-voltages, in 
order to ensure re1iab1e switching. 

Note: To achieve maximum interference protection, position the module PCA2.A21 
as far away from CPU and I!O-cards as possib1e. 

Presentation 

LED-display 

,---__ -t-_Address coding 

lil±r""':::::;3-- D IL-switch for 
basic address 

H-=I--- Jumper PCA!PCD * 

Optocoup1ers 

Relays 

~--Contact protection 

Front connector 

The jumper PCA/PCD must be removed. 

• 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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Connector pin assignment 

Relative 
addresses 

Connector no. 
(pin no.) 

39 O 038 
37 ....-. 36 User ground 
35 ....-. 34 Relay coil minus -
33 ....-. 32 Relay coil plus + 

15 31 I 30 
14 29 I 28 
13 27. 26 
12 25 • 24 
11 23 I 22 
1~ 21 I 20 
9 19 • 18 
8 17 I 16 
7 15 • 14 
6 13 I 12 
5 11 I 10 
4 9 I 8 
3 7 • 6 
2 5 I 4 
1 3 I 2 
r/J I 0 

View to module front 

Output circuit 

+5V 

SAIA'PLC Programmable controllers 

Module addressing 

Basic address setting 
via DIL-switches: 

fil 16 32 

~ ~ ~ 
64 8!1 118 

~ ~ ~ 
128 144 1110 

~ ~ ~ 
1112 2!Í8 ~ 

~ ~ ~ 
~~ 

Absolute address = 

48 

~ 
112 

~ 
178 

~ 
~ 

m 

basic address + relative address 

(Example: A166 = 160 + 6 = 
core no. 12/13) 

'I 
r-t 36.37 

32,33 
+ 24V 

-
I 

0,2,4,6, .. 30 

r 
I VDR 

1,3,5,7, .. 31 

- 134,35 
~v 

I -

17B 
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B 1.2.3 Type PCA2.A31 Output modu le, opto-isolated for 2A 

Technical data 

Number of outputs per module 

Output current range 

Operating mode 
Short-circuit protection 
Voltage range Vout 

Voltage drop 
Isolation voltage of optocouplers 
Typical output delay 

Presentation 

DO 
DO 
DO 
Dc::::--~----,--t--.. 

DO 
DO 
DO 
DO 

I 
I I 
~~ 

16 (subdivided into 4 groups), opto-isolated 
(between process and CPU) 
5mA ... 2A 
In the voltage range 6 ... 24V the load 
resistance must be at least 12 fi. 
Source operation (positive switching) 
2.5A quick-acting fuse 
6 ... 36VDC 
~ 1. 5V bei 2A 
min. 2000V 
500~s (i.e. approx. 7 cycles at 70~s) 

LED dis pla y ______ li 
. ------- :, ~ Address decoding ~ 

-o 

i:~' 8 OIl-switch for .• 8 
basic address· O 

Optocoup 1 ers 

Output power 
trans l s tors 

Z.5A qUlck-actlng 
fuses 

Front connector ---+,..1 

D 

Maximum permissible total current per module 

Oe 
60 

50 

+' 
40 '" 

<lJ 
I-N 

""" 30 +' u 
"'0-
I-
<lJ4-
0-0 20 E 
<lJ E 
+' o 

+' 
+' +' 10 c: o 
<lJ.Q 

.c<lJ 
E.c: 0 C(~ 

0 10 20 30A 

Mean cantinuaus tatal current 
per madu1e 

I mean 

Example: (24VDC) 
8 valves at 18W (100% 10)* 
4 valves at 48W (30% 10)* 
4 control relays at 12W (100% 10) 

Mean total current 

Max. ambient temperature: 
without fan 42°C 
with fan 55°C 

I mean 
6.0A 
2.4A 
2.0A 

10.4A 

Note: In spite of the internal loop on the 
positive side (see pin assignment plan), 
the current per pin is not to exceed 2A. 

*) 10: Duty cycle in %, thermal time constant of the modu le: approx. 15 min 

SAIA~PLC Programmable controllers 
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Division of the galvanically isolated groups 

User ~C~~~ ~Gcc. :~~ 

/~----------------------------------~.--------------------------------~, 

Ml Pl M2 P2 M3 P3 M4 

/ " / '\ / \, / " 
J3 a :2 4 6 3s 16 18 z0 22 3-' 24 26 28 3Q 

G) ® 
r-

~ I--

3 5 7 9 11 13 15 17 19 2'1 23 25 'ZT 29 31 

Relat! ve 
addresses ~ 2 3 4 5 6 7 8 9 1" l' 12 13 14 15 

" .. ,-

Loads 

MI, M2, M3, M4: Ground and negative lines of user power SUpp ly CD, ® ' G) , ® 
PI, P2, P3, P4: Positive l ine of user power supp ly CD, ®, G) , @) 

The output groups are galvanically isolated from each other and from the CPU. 
Each group can therefore be supplied with different voltages ranging from 6 to 
36VDC. It is of course also possible to connect several or all groups to the 
same voltage source, provided that they can be protected in accordance with the 
current intensity of the total current. 

The 40-wire system cable PCA2.K2 .. is required owing to subdivision of the 
output module into 4 groups. 

Output circuit of group CD 
Opto

LED +5V coupler 
Protective Oiode 
transistor 

Fuse Relative Load 
ja ddres ses 

externa 1 
vo ltage 

~ ~O(+) tf ~ "-PNP--....!-r;J--EJ~,-· 1--( ou-'-t+) 0-. B--I-9--' + 

I I .: I 
I I l" I 
I I "I 

PNP 

Hous i ng 
ground 

Output conducting (set) ~ LED ON 
Output non-conductive (reset) ~ LED OFF 

SAIA'PLC Programmable controllers 
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Connector pin assignment 

Re1ative Pin no. 
addresses (core no.) 

39 []:I: [] 38 
37~36 

M3 35 I] I] 34 M4 
Ml 33 D D 32 M2 

15 aUT 31 • ê 3" 14 aUT 29 • 28+ 

13 aUT 27 • 26+ 
12 aUT 25 • 24+ 

11 aUT 23 • ê 22' 10 aUT 21 • 20+ 
18+ 9 aUT 19 • 

8 aUT 17. 16+ 
7 aUT 15 • 14+ 
6 aUT 13. 12+ see example 
5 aUT 11 • 10+ 
4 aUT 9 • 8+ 

3 aUT 7 • 6+ 

~T 
5 • 4+ 

3 • 2+ 
0+ 

Load 

View to module front 

SAIA~PLC Programmable controllers 

I-
a> o 
~ 4-
..o 
'" -o u a> 

I-E .~ 

a> ::l 
+' c' 
I/) a> 
>, I-
I/) 

I/) 
a> .~ 

>- ...... 
.~ 'I~ ~ • <o: 

I N 
'tSI.~a> ... 

N ::::l 
<l> <0:-0 

.<= u o 
fo- cl.. E 

Module addressing 

Setting the basic address 
via DIL-switches: 

B 16 32 48 

li • • E 
64 811 96 112 

~ ~ • • 128 144 1611 176~Bd,ic 
addn:ss • ~ ~ M 

192 224 240 

11 E • rn-- depressed 

Absolute address = 
basic address + relative address 

(Example: A166 = 160 + 6 
cores no. 12/13) 



B 1.2.4 Type PCA2.A40 Output module, electrically connected for 0.5A 

Technical data 

Number of outputs per module 

Output current range 

Operating mode 

Total current per module 

Va ltage range Vout 

Va ltage drop 

Typical output delay 

Presentation 

c=l c=l c=l - - c=l 
c=l 

- - c=l 
- - c=l 
- c=l -
= 
·03 • = = = = = c=l = = = -- c=l = = c=l = = ='T --
b2 =7' = c=l = := 

= c=l = D = c=l = --= = c=l = = D 
--= = = c=l = = -

• bl· 

32 (4 x 8) electrically connected 

5mA ... 0.5A 
In the voltage range 5 ... 24VDC, the load 
resistance must be at least 48U. 

Source operation (positive switching) 

See drawing 

5 ... 32VDC smaothed ar pulsating 

1V at 0.5A 

10J..Ls (greater with an inductive laad due 
to free-wheeling diode) 

e PCA2A4 

Address decoding 

" o o o 16 
l 0017 
2 0018 
3 0019 
4 0020 
S 0021 
6 0012 

LED-display 7 0023 S 0024 
0025 

10 o 026 

Output flip-flop II o on 
12 o 028 
13 0029 
l~ o 030 

'-t---O 031 

e 
2 spare transistors 

Output transistors 

Selector switch for 
basic address 

Front connector --......-

e 
I--

e 

b: Soldering points for locating the 
positive jumpers (see following page) 

SAIA"PLC Programmable controllers 
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Output c;rcu;t 

User 
ground 

Output conduct;ng (set) ~ LED ON 
Output non-conduct;ve (reset) ~ LED OFF 

D;v;s;on of the output groups 

Termi na l s 
I Load 

33 (32,35,34) 

The outputs are non-;solated and have a common ground, wh;ch ;s connected to 
the negat;ve of the user c;rcu;ts (p;ns 36 and 37). 

The d;v;sion of the outputs into 4 groups (A to D) enable however, up to 4 
different user supplies to be connected, which have a common negative, the 
positive voltages, however, can vary over a range of 5 ... 32VDC. 

33 bl 32 b2 
i---~ 0---,---0 

0 8 
l 9 
2 H1 

"" 3 (ü 11 
cc 4 cc 12 
::l 5 ::l 13 o o 
l- 6 l- 14 <!l <!l 

7 15 

I I 

35 b3 
o---~---o 

16 
17 
18 

L.) 19 
cc 20 
::l 21 o 
l- 22 <!l 

23 

I 

34 0---1 

cl 

o-

" o 
l-

<!l 

I 
...l-

User 
ground 

24 
25 
26 
27 
2B 
29 
30 
31 

+ 

36,37 -

The d;vis;on of the output module ;nto 4 groups requires the use of the 
PCA2.K2 .. 40-core system cable. 

If the total output current of 4A per module is not exceeded and only one 
supply voltage ;s appl;ed, ;t ;s possible by solder;ng in the 3 jumpers (bl -
b3) to use the system cable type PCA2.Kl .. 

SAINPLC Programmable controllers 



Connector pin assignment 

Group e 
Group A 

vl 
QJ 
vl 
vl 
QJ vl 
~" +-' 
cl ::l 
cl D
o> +-' 

::l 
QJ o 
> 
"- QJ +-' .I:: 
o>+-' 

QJ4-
cx: o 

Loads 

Pin no. 
(core no.) 

39 D _ D 38 

-37 ~ 36-
+35. • 34+ 

+33. • 32+ 

31. • 30 
29. • 28 
27. • 26 

25. • 24 

23. • 22 
21. .20 
19. .18 
17. • 16 
15. • 14 

13. .12 11. • 10 
9. • 8 
7. • 6 
5. • 4 
3. • 2 
l. • 0 

View to module front 

User ground 
Group D 
Group B 

} 
Group D 
outputs 

} 

Group e 
outputs 

Group B 
outputs 

}

Grou p A 
outputs 

Module addressing 

Setting the basic address 
via DIL-switches: 

64 

ul 
96 m 

128 

~ 
~ 

/ Basic 
192 address 

~ 
224 

E 
~ --- depressed 

Absolute address of output = 
basic address + relative address 

(Example: A172 = 160 + 12) 

Maximum permissible total current per module 
Oe 
60 

50 

Example: (24VDC) 
--

" 
n- I""'"' -- ---.-

....:Vi 

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

I 

~ I "? 

16 valves at 8W (50% 10)* 
8 valves at 4W (100% 10 
4 cantactars at 8W (30% 10) 
4 signal lamps at 2W (100% 10) 

I \(Q I 
Mean tatal current 

l ", I 

: "' r\ Max. ambient temperature: 
withaut fan 47°C 

4 6 8 10 12A I rnean with fan 55°C 
Mean continuous total current 
per rnodule 

l mean 
2.7A 
1. 3A 
0.4A 
0.3A 

4.7A 
----

*) 10: Outy cycle in %, thermal time canstant af the madule: apprax. 15 min. 

Spare transistors 

The autputs af madu1e PCA2.A40 are nat safeguarded. In case an autput transi
star shou1d became fau1ty and the user has the necessary ski11 with a sol
dering iron, twa spare transistors are availab1e on the printed circuit board. 

SAIA'PLC Programmable controllers 
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B 1.3 Analoge Ein- und Ausgangsmodule 

B 1.3.1 Typ PCA2.W1 .. Analoge Ein- und Ausgangsmodule 12 Bit 

Technische Daten 

Eingange: 

Anzahl Eingangskanale 
Eingangsschaltung 
Signalbereiche: - Spannung 

Auflõsung 
Genauigkeit 

- Strom 

(absolute Abweichung) 
Eingangs-Impedanz 
Zeitkonstante des Eingangs
fi lters 
A/D-Umwandlungszeit 
Ueberspannung 

Ausgange: 

Anzahl der Ausgangskanale 
Auflõsung 
D/A-Umwandlungszeit 
Signalbereiche 
- Spannung 

Genauigkeit 
Ausgangs-Spannungsvermõgen 
Lastimpedanz 

- Strom 
Genauigkeit 
Lastimpedanz 

8 bzw. 0 
Differential mit Filter 
1) 0V ... + 10V oder -10V... 0V} durch Stecker 
2) -5V ... +5V +5V ... -5V pro Modul 
3) -10V ... +10V +10V ... -10V wahlbar 

1) 0 ... +20mA} 
2 ) -10... + 10mA 
3) -20 ... +20mA 

12 Bit = 1/4096 

alternativ als Stromschleife 
steckbar. Strombereich ent
sprechend dem oben gewahlten 
Spannungsbereich 

typ. 0,1% ± 1 LSB*i (max. 0,5% ± 1 LSB 
bei Bipolar-Betrieb) 

~ 1MO 
0,lms 

~ 30~s 
geschützt 60VDC 1 Spitzen 200V 

max. 4 
12 Bit = 1/4096 
~ 20 ~s 

0V ... +10V ** standard 
-5V ... +5V} spezial (mit individuellen 

-10V ... 0V Abgleichwiderstanden) 
typ. 0,1% ± 1 LSB, max. 0,3% ± 1 LSB 
max. + 10,5V inklusiv Kompensationsspannung 
~ 3kO 

0 ... +20mA (nur positiv) 
typ. 0,4% ± 1 LSB, max. 1% ± 1 LSB 
0 ... 5500 (Spannungsvermõgen max. 11V) 

*) LSB: Least Significant Bit; z.B. 1/4096 von 10V: ca. 2,5mV 

**) Zwei Messleitungen kontrollieren bei jedem Kanal die tatsachlich am Last
widerstand empfangene Spannung (der Spannungsabfall auf der Signalleitung 
sowie kleine Potentialunterschiede zwischen PLC-Anwendermasse und der Masse 
am Empfangsort werden dadurch kompensiert). 
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Presentation Basic address ~ 0 

o @ o@ O-@ o@ 

~~rnl~G1@I~~~I~~ 
.R I. I: . 
Rl l'2l rtl u 

liJ IliJ IL!J I ~ 

D
1UX 

L V 
1-(I:aoD---

@OOD--

~DD---

(9l00 ~ ~ 

G)DCD ~~ 
cD° OD---

I A/D-C I 

DC/DC 

(1)000>----000 ___________ 
I--@)DOD ::o en ________ 

Differential amplifier 

O-channel s 

Lands for resistor 
for voltage shift 

D/A-converter 

- A/D-converter and channel selector 

----- Selector switch for basic address 

Power s upp l y 

I-channels 

I-reinsertable jumper for a 
voltage range of 10V/20V 

I-reinsertable jumper for 
B = bipolar / U ~ unipolar 

C V ------l====3---t-t-- I-reinsertable jumper for 
C ~ current / V = voltage 

Versions 

0PCMV1 

" , 
2 
; 
5 • 7 • • 10 
11 

a 
" '~ -' 

o 

o -
0 

The analog module can be equipped with the following input resp. output 
channels: 
Type PCA2.W10 with 8 input channels (without output channels, but they can 

be added at a later stage) 
Type PCA2.W12 with 8 input channels + 2 output channels (012 and 013) 
Type PCA2.W14 with 8 input channels + 4 output channels 
Type PCA2.W15 (without I) with 4 output channels 
Type PCA2.W16 with 8 input channels (without O,theycannotbeaddedlater) 

Connector Qin assignment 
Basic address = 0 

'--o 
~ - en +--' 
-' " en 

U 

'" 
:: ilJ (lJ 

2 ;:: " '-- " "''' " " O .~ 
J:: " 

o·~ 
W cl. '-' '" W cl. 

39 SENSE - I Lf) I SENSE+ 38 
37 'IH!°: Vout 36 
35 rout 3~ 
33 SENSE- I --.t • SENSE+ 32 
31 Vou t 39 

v> 

QJ 

" 

Addressing of the module 
Setting of the basic address 
via selector switch 

3' 16 32 48 

E E E ri 
64 83' 96 112 

11 ~ E • 29 
.,~o: 

rout 

27 SENSE- l"" I SENSE+ 
28 
26 

" "'<ri .::u • 128 144 163' 176 .....----Bas i e 
address 

25 "H!0: Vout 

23 rout 

21 snlSE- I I SENSE+ 

19 H!~ I Vout 

17 
'i O 

rout • 15 - I I7 I-
13 -I I6 .-
11 - I 15 I-
9 -I H l-
7 -113 I-
5 -I IZ .-
3 - I 11 I-

-I Ul I-

24 
22 
2G 
18 
16 
14 
12 
18 
a 
6 
4 
2 

+--' : 
"N Er-
" o ~ E m E 

192 23'8 224 240 

w; ~ E E 
~depressed 

Example: 
Absolute address = 
basic address + relative address 

-- (193 = 192 + 1) 

258 
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v1 
--' 
"-' z: 
z 
« 
I 
u , 
f-
o:> 
CL 
f--
::o 
c) 

aUTPUT -CHANNEl ® 
--------------

SENSE + 
38 ó-----, 

36 

39 

37 

3~ 

35 

37 

30 
33 

31 

28 

29 

26 

2~ 

27 
25 

22 
23 

20 
lR 

21 

19 

16 

17 

14 
15 

VOUT 

SENSE-

SENSE+ 

o VOUT 

fiE-

raUT 

o VOUT 

o SENSE-

ANAlOG (BUT 
CHANNEl 7 

@ 

lATCH 

CHANNEl
SElECTOR 

/lDC 

Block circuit diagram PCA2.Wl .. 
Basic address = 0 

1~ISE015 

11 
.... 

-'" :::J 
U n ........ 
ro :::J 
--' o 
.... '
.~ o 
m 4-. 

N QJ 
~ :::J 

14 
13 
12 

">---+-_1--1 

lOGI C ANO 
EXTERN/ll 
BUS 
INTERF/lCE 

EXTERNAl BUS 

Data from epu 

(
SeR eee) 

22 11 
write 

12 
r-+--~-----4-+~ SEO f'J ... 7 

13 CD 
10 ® 11 

v1 
--' w 8 (3) z: 
z: 

9 « 
I 
'-' , 
f-- 6 (3) o:> 
CL 
z 

0 

CD 
íl 
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SEO 8 

11 

Da t.a to cru 

(
SCR ecc ) 

25 11 
"ead 

*) On socket 

**) To provide the 
-5V or -If'JV output 
disoIacement. 



Software 

The operands mentioned in the following examples refer to the basic address 0. 
The user will convert it according to his application. 

Read in analog value 

Two steps are necessary: - select input channel 
- trigger the actual A/D-conversion 

The binary value (0 ... 4095) is now available and can easily be transferred to 
the counter register by means of the instruction set 1H. 

Example: : 
SEO 0 ... 7* 
SEO 8* 

SCR 256 
25 11* 

Output analog value 

Select input channel (0 ... 7) 
Trigger A/D-conversion 
The digital value is available in the 
address range 0 (MSB) to 11 (LSB) 
Load this value into counter 256 
12 bit binary 

The binary value (0 ... 4095) to be output must be available at the inputs of 
the D/A-converter. 

The desired output channel is then selected and the corresponding analog value 
output. It remains stored until a new command follows. 

Example: 

SCR 
22 

~' 
256 -----=-; 
11*---

counter 256 contains the value 
to be output (0 ... 4095) 
supply counter contents of 12 bit 
to all D/A-converters (0:MS8 to 11:LSB) 
in binary form 

278 

SEO 12 ... 15*----"'"---; select output channel (12 ... 15). The binary 
value is stored and converted into an analog 
value in the respective D/A-converter. 

Remark 

When selecting an input channel SEO 0 ... 8 also the value being available at the 
inputs of the D/A-converter will be changed; this does not have a negative 
effect, however, since no storage command (SEO 12 ... 15) follows. 

*) The basic address selected must be added to these operands. 
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eonnection to the process 

eonnection of the input channels 

The common-mode voltage range of all input channels is ±10V, i.e., bot h 
potentials of each input channel must be within ±10V with respect to the 
ground in order to allow correct acquisition of the measured data. 

Preselection of the I-ranges: 

The process ground resp. measuring amplifier ground must be connected to 
the user ground of the PLe. 

- The input voltage range of 10/20V is preselected jointly for all inputs of a 
module via the connector. 

- Whether bipolar voltages (±V) or unipolar voltages are to be registered, is 
preselected jointly for all inputs of a module via the connector B/U. 

- Operation with current can be selected for each input individually via the 
connector (e = current, V = voltage). If the connector is in position e, a 
precísion resistance of 4990 is connected to this ínput circuit, the voltage 
af which is evaluated. The current range depends an the selected valtage 
range (10V é 20mA). 

The following table shows the three basic ranges with respect to the corres
ponding binary value: 

Binary Unipolar ® Bipolar operation ® 
value operation 

(connector 10V) (connector 10V) (connector 20V) 
4095 +10V (+20mA) +5V (+10mA) +10V (+20mA) 
2048 +5V (+10mA) 0V ( 0mA) 0V ( 0mA) 

0 0V ( 0mA) -5V (-10mA) -10V (-20mA) 

In case of unipolar operation the positive potential is applied to the plus
terminal. Figures a and b show the connection scheme for the measurement of 
positive or negative voltages respectively. 

PROCESS 

pos. 

a) 

b) neg. 

----o-~ _---, J: *) For jumper 
l :::L on e 

~ (current 
input) 
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Output channels 

Apart from the number of output channels (0 ... 4) it can also be determined 
whether it is a current or a voltage output. The ranges of the voltage outputs 
can also be selected individually . 

• For a current output, a D/A converter must be on its socket. The current 
generator on the pc-board is standard. The current range is 0 ... +20mA . 

• For a voltage output the respective differential amplifier must be inserted 
in addition to the D/A converter. 
The current output is also available. 
According to the following table, the voltage can be changed by using stable 
resistors. 

The following table contains a summary of the analog output values and the 
corresponding binary value. 

Binary Current Voltage outputs 
value output Standard with res i stor* with resistor* 

approx. 20kn approx. 10kn 

4095 +20mA +10V +5V 0V 
2048 +10mA +5V 0V -5V 

0 0mA 0V -5V -10V 

Connection as current output (figure e): 

The current output consists of the D/A-converter and a unipolar power source 
with high impedance. The voltage of the latter is llV at 20mA. This corres
ponds to an external circuit resistance of o to 550n. 

The generated current leaves the PLC with the potential I-out, passes the load 
and returns to the PLC via the connection process ground - user ground of the 
PLC. The current does not depend on the external circuit resistance (up to 
550n) and minor differences in potential of both grounds. 

e) 
+25V 

I 
I UUT 

I ~ 0 ... 20mA 

I 

*) Due to the technology, the additional resistors must be aligned. 

They may vary from 7 to 21 kn ar 14 to 42 kU respectively. 
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Connection as voltage output (figure d): 

The voltage output consists of the pluggable D/A-converter and the differential 
amplifier which is also pluggable. 

In order to increase the accuracy of the voltage at the load, the two potentia1s 
"sense +" and "sense -" are applied. This measuring circuit has a high impedqnce 
(I ~ 3~A). Wiring according to figure d) has the result that a voltage 10ss in 
the circuit V-out and minor differences in potential between the process ground 
and the PLC-ground ;s automat;cally compensated for (output vo1tage = 10.5V). 

d) I 
I 

SENSE+ 

H1V REF 

DAC 
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B 1.3.2 Type PCA2.W2 .. Analog input module with 8-bit resolution 

Technical data 

Number of input channels 

Voltage range 

Resolution 

Accuracy 

Static input impedance 

Time constant of the I-filter 

A/D-conversion time 

16 or 32 

0 ... 10V 1) 

8 bits (1/256 ~ 0.4%) 

l 1/2 B it Q 0.6% 

~ lMO 

0.2ms 

< 10011s 

Current consumption 5V: 36mA, 25V: 4mA (average) 

Presentation 

__ o • ==1 Reference vo 1tage _-o. ::::::l 

~ inputs E16 ... E31 
. AJD ) --o. 2 -_0_ 4121 

------:-.--------------- WJJ e -DIL-switch for setting 
-- the basic address --o-

I Iop,t f11tee 

AJD 
AlO converter for 
inputs E~ ... EI5 

o 0C.;2.',~2 

T" 1 8'7 z 18 
J T\I 

; 8;': 
5 022 
T § 023 
8 02. 
O 02' 
10 O 02& 
"O O l7 
12 O 028 
138 O 2a 

~: o 8 ~~ 
- o 

o 
fo--

0 

l) Special variants 0 ... 5V or 0 ... 20mA (see chapter "Versions"). 
2) The on/off setting on the DIL-switch is reversed in comparison to usual 

modu les. 
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Versions 

Two standard versions are available: 

Type PCA2.W20 with 16 I-channels, 0 ... 10V 
Type PCA2.W25 with 32 I-channels, 0 ... 10V 

Special versions (available on request) 

Type PCA2.W21 with 16 I-channels, 0 ... 5V 
Type PCA2.W22 with 16 I-channels, 0 ... 20mA 

Type PCA2.W26 with 32 I-channels, 0 ... 5V 
Type PCA2.W27 with 32 I-channels, 0 ... 20mA 

Connector pin assignment 

Basic address = 0 

Pin no. 

39 O O 38 

37 • • • 36 User ground 
--'-

3S O - O 34 

33 O O 32 

31 • • 30 

29 • • 28 

27 • • 26 

2S • • 24 \li 
\li ... ..... • • '" '" 23 22 a. a. e e 

.... 21 • • 20 .... 
o o 

\li 19 • • 18 '" '" '" <Jl 
vl <Jl 
<Jl • • '" '" 17 16 '-\... .", 
.", 

'" .", • • '" '" 1 S 14 

'" '" :> • • :> 

..... 13 12 .... 
'" ..::: 
Q) 11 • • 10 

Q) 

o:: o:: 

9 • • 8 

7 • • 6 

5 • • <I 

• • 
1 • • O 

View to module front 

Module addressing 

Setting of the basic address 
on the DIL-switch: 

O 128 

I 4! 3 i 2 i 1 I 

.. I I 

32 160 

~ 
64 192 

~t 
96 224 

~ 1.131,~ 

,~ pressed 

~ 
U 

The on/off setting on the DIL-switch 
is reversed in comparison to usual 
modu les 

Absolute address of the input channel 
basic address + relative address 

(Example: E100 = 96 + 4) 
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810ck e ircu it diagram 

User ground 37~II' 
36U . 

I 
I 
I 

~~6 
Â ~1 ; 

30 0 
I 
I 
I 
I 
I 
I 
I 
I 
I 

17 6 
I 

16 

Analog input 

channels 0 ... 31 

151 14, 

,,---+~ 0 

PCA2.W2 .. 

LOGIC 

2 

SE016·dl 

D 

-:-

A 

SEOO-'- 15 

BUS 

Data for 
CPU 
(SeR eee) 
(24 31) 

Data for 
epu 
(SeR eee) 
(24 15) 

The block circuit diagram is applicable to type PCA2.W25 with 32 input 
channels, 0 ... 10V. For type PCA2.W20 with 16 input channels, E16 ... E31 and 
the A/D-converter 2 are not provided. 

The following changes must be ma de for the input ranges 0 ... 5V or 0 ... 20mA 
respectively: 

Input range RA RB 

0 ... 10V 10 K 1 0/00 10 K 1 0/00 Standard 

0 ... 5V 10 K 5% o() } Special 
0 ... 20mA 470 5% 2490 1 0/00 

Special versians available an request. 
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Overview of binary value/analog value 

Binary Standard Special 
value 0 ... 10v 0 ... 5V 0 ... 20mA 

255 +10V +5V 20mA 
128 +5V +2.5V 10mA 

0 0V 0 0 

Software 

An analog value is read in according to the following steps: 

- select input channel 
- read in value and store (8 bits) 

The input to be read is selected with the instruction SEO n (n = channel number 
+ basic address) by means of a pulse and an analog/digital conversion is 
triggered. The converted binary value can then be transferred into a counter or 
flag field. 

Example (for software level 1H) 

The basic address of the module is 0. The values of the input channels 2 and 18 
have to be transferred to the counters C288 or C289 respectively. 

(SEA 
SEO 
SCR 

24 

0) 
2 l)} 

288 2) 

15 1) 

~~~ 2à~ 1.)} 2) 

24 31 1) 

Select input channel 2 
Transfer binary value to C288 
(the value is in the address field 8 (MSB) 
to 15 (LSB) 1.) 
Select input channel 18 
Transfer binary value to C289 
(the value is in the address field 24 (MSB) 
to 31 (LSB) 1) 

1) For a basic address other than 0, the basic address must be added to this 
operand. 

2) When using older modules, these program parts should be listed twice for 
safety reasons. 
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8 1.4 Type PCA2.H1 .. Counter module for 10 ... 200kHz 

The detailed manual is available in German or English and consists of about 60 
pages. It also contains the software modules and practical application 
examples. 

The software modu les may also be used as macros for the SAIAoPCA-assembler. 
Please contact our selling agency. 

Type PCA2.H10 

Type PCA2. Hll 

Type PCA2. H13 

Type PCA2.H12 

Presentation 

8asic module (rapid counter and stepping motor control) 

Additional counting mode module 

Additional step motor module with 1 channel 
(with acceleration and deceleration ramp) 

Additional step motor module with 2 channels 

D/A-converters oi 

C::::J 
C::::J 

Generator ' D 000 ~ PM 

00,00 PA2. "'-
L--=:I----==t- ,LlP-system 8085 

Generator 2 

'-
.3 
w 
lJ 
c: 

o 
U 

---

r-

,"2ei, ,~-:--------b_2 connectors for H12/l3 

r::::::::=::J 

~~ Outputs 

gf}J ou~::t: FO 

00 Display 
0° 
00 
r---..., 
I I 
I Input I 
I fi lter I 
I I 
'- ___ ...J 

Jumper for inversion af Oigit-Out 

> 

:= illillII ;:::;---+"... Jumper for lnfluencing 
O U:lL. eeo (e) and generator (F) 

1:1:1:1:1:1:1:1 ~ via the counter 

1 8 
~ 
~ 

13 

1ffiIIH--- DIL-switch for setting 
the basic address 

eannector for Hll 

Counter ICs 

= 
Basic module PCA2.H10 J 

= 

® 
D~D D~D 

Additional step motor m odule 
- - - peA2.H12/l3 

-

00 OO~O 0000 

[]J []l @ 

D D 
O O 

Additional counting mod 
modu le PCA2. Hll 

e 
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B 1.4.1 Type PCA2.H1 .. Counter module 

Introduction 

The registration of signals quickly following one another by means of the 
standard SAIAoPLC input modules is limited to a frequency of 50 - 100 Hz. On 
the one hand, this limit is determined by the interference suppression filters 
of these inputs (typ. 8ms) and on the other han d by the CPU-cycle time in 
conjunction with the user program. The counter module PCA2.H1 .. for processing 
faster pulse sequences with frequences up to 200 kHz is now on offer. 

As evident from the following description, the counter module is extremely 
versatile. Together with two additional modules it allows the following 
basic functions in two independent systems: 

- Rapid counter up to a maximum of 200 kHz (without input filter) 
- Incrementing up/decrementing down to the preselected value, 6 digits 
- Decrementing to zero 
- Incrementing/decrementing with recognition of the sense of rotation (decoder) 
- Output of programmable frequencies up to 50 kHz 
- External display of the counter reading 
- Step motor control (clock) with adjustable acceleration and deceleration 

ramp 
- Combination of various functions in the same module 

Fields of application: 

- Measuring and counting of pulses up to a frequency of 200kHz 
Examples: Pulse generator for velocity, number of revolutions, flow-rate, 

number of parts, digital measurement of length 
- Recognition of the sense of rotation of two-channel incremental shaft 

encoders 
Example: Positioning by means of a DC-motor with a pulse generator flanged 

to it 
- Step motor control 

Example: Positioning of X-Y-tables, palletizing devices, handling robots 

The module PCA2.H1 .. has the same dimensions as the I/O-modules. It uses 16 
element addresses of the PCA2. The counter module can be operated by means of 
all CPUs. The module is connected to the process via the 40-pole plug at the 
front. The counter module always features two systems which are independent of 
each other. 

The basic module PCA2.H10 contains the counter and the generator. An additional 
counting mode module PCA2.H11 and/or an additional step motor module 
PCA2.H12/13 can be attached to the basic modu le. 

As is evident from the block circuit diagram which will be shown later, the 
counter consists in the main of the actual counter, a preselection register 
and a comparator of counter and register. These 3 circuits are contained in 
a complex integrated circuit (TC 5070). 
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Counting and comparing is effected on the counter modu1e itse1f and not in the 
user or system programs of the PLC. Moreover, a fast counter output (CCO) is 
direct1y inf1uenced by the counter which resu1ts in the fast reaction necessary 
for counting frequencies up to 200kHz. A microprocessor system (8085) assumes 
the function of administration and coordination between counter modu1e and CPU. 

Counter and register are inf1uenced (loaded, c1eared) via the user program of 
the PLC. In addition, various states of counter and register (0, equa1), as 
we11 as 10gic states of e1ements can be interrogated and inf1uenced via the 
user program. The respective contents of the counter can be disp1ayed on an 
externa1 display via the process p1ug or read into the CPU for processing via 
the user program. 

As mentioned above, the basic module also contains a generator the frequency of 
which is selected or changed via the user program. The generator can be 
connected to the counter in order to output a number of pulses predetermined in 
the register or counter. The generator signal can be registered at the process 
p1ug. 

On the one hand, the attachable additional counting mode module serves as a 
phase decoder for decoding the signals of optical angle encoders. Pulses are 
generated from the dephased signals and the sense of rotation is determined 
according to which the counter increments or decrements. On the other hand, the 
pu1ses of two pulse generators (UP and DOWN) can be processed. 

As the name indicates, the step motor module serves to control step motors and 
due to a high-performance acceleration and deceleration automatics far beyond 
their start/stop-frequency. The step motor module is connected to the generator 
of the basic modu le. The number of steps which the motor has to execute is 
entered into the counter or the register. The maximum step frequency is 
supplied to the generator. The start/stop-frequency as well as the ramp slope 
of acceleration and deceleration is adjusted via a few potentiometers on the 
step motor modu1e. Now the motor must only be supp1ied with the start signal 
and it wi1l execute the steps within an optimal time independent of the PLC 
system or user program. 

The output signal of the step motor module is a one-phase signal. Coding and 
amplification is effected in the externa1 control electronics of the respective 
step motor. 

lt must be mentioned again that the counter module with all its additional 
modu1es functions a u t o n o m o u s 1 y. The user program serves only to 
supp1y the module with the information what to do, how and when. 

However, it has to be considered that the entire counter module (systems 1 
and 2) is to be dealt with only in a single paralle1 program. 
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Hardware 

Block circuit diagram of the counter module PCA2.H1 .. 

STOP SMC 

ROP 

RON 

FO 

CCO 

CCI 

A (Cloek) 

o 

~'Step '~;...' _-....1--_.[...--.----,_ 
'1 mo to r 1----Jl') 
. modul e .-! 

O~~--~~~2.H12!~ '--L~ __ ----

u 

u 

FO 

~CCO 

ZERO 
EOUAt..: 

ZERO 

EQUAL 

r-------, 
11:'-' 

JlJL ~ Counting 
I mode 

I 
I 

Generator K ..... l'-----' 
F 

Regi ster 
REG 

~ Comparator 

tJl 
Counter 

Z J' 
B (Up/ down) 

. modul e I 
O-....... :-~~~A_2_.H.ll irl

l 
----~_..---,._,_l 

L _____ ~ 

DIGIT OUT <I 6 

... 
BCD-OUT <J 4 

ROP = Ramped Output Positive 51/52 = Entire system 
RON Ramped Output Negative Fl/F2 Generator 
FO = Frequency Output (generator output) REG 1/2 Register 
CCO = Counter Controlled Output 

(direct counter output) 
Z1/Z2 = Counter 

CCI = Counter Controlled Input 
(AND-connected to CCO) 

5MC = Step Motor Control 
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Connector pin assignment of the counter module (view to module front) 

POWER 5UPPLY 

OUTPUTS 

01 ( 10°) 

03 ( 102) 

05 (104) 
------

OUTPUT5 A (20\ 
FOR 

(2 1 ) HARO- B 
WARE 

(22) DI5- e 
PLAY 

(23 ; D 

I NP UT5 

Pi n ,10 

Wir2 no 

39 • .38 

37 .~.36 

O - 034 35 

33 • .32 

31 • .30 

29 • .28 

27 • .26 

25 • .24 

23 • 122 
21 • .20 

19 • .18 

17 • .16 
-----------
15 • .14 

13 • .12 

11 • .1íJ 

9 • • 8 

7 • • 5 

5 • • 4 

3 • • 2 

1 • • \1 

t t 
52 51 

VP Power supp!y for ceo and FO +5 .•• 32V 

..L Ground 0V -::-

VR 5tep motor power supp!y +5 .•• 32'1 

VO Oisp!ay power supp!y +5 ••• 32V 

RON 5M-output negative 

ROP 5M-output positive 

FO Generator output 

ceo Oirect counter outout 

02 (10 1 ) } (103 ) 
Oigitai control 

04 for 51 and 52 to-

(105 ) 
gether (functions 

06 contlnuously) 
-----------

A (2°) 

} (2 1 ) B 

(22 ) 
BCO - Oata 

C 

(23) o 

STOP SMe Stop s i gna l i nverted 

CCI ANO-connected to CCO 

UP (B) Counting direction 

CLOeK (A) Counting slgna! input 

COUNTER 5YSTEM 

Module assignment: Setting of the basic address via DIL-switch: 

0 16 32 48 

E • E • rn~depressed 

64 80 96 112 

E m E E 
128 144 160 176 "'---Basic 

E E E E addresses 

192 208 224 240 

E E • E Absolute address = 
basic address + relative address 

(Example: EA166 = 160 + 6) 
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Teehnieal data 

Counter (z) 

Number of systems 

Counting frequeney 

Number of deeades 

Storage of da ta 

Counting direetion 

Counter = register 

Counter 0 

Direet eounter output 

Display of the eounter 
eontents 

Inputs 

2 (i.e.: all funetions listed in the 
following are present in double and 
eonsequently independent of eaeh other) 

standard: 10kHz 
max.: 200 kHz by adapting or leaving 

out the input filter 

6 

registers of the eounter module are vola
tile, but data ean be saved in non
volatile PLC-registers 

forward, baekward 

seleetable via jumper 
to pos. IIC-C=R" (EQUAL) 
(CCO - eounter = register) 

selectable via jumper 
to pos. "C-C=0" (ZERO) 
(CCO - eounter = 0) 

1 (CCO = Counter Controlled Output) 
Switeh on via user program 
Switch off in case of EQUAL or ZERO 

via 10 outputs 
- 4 BCD-out, 6 digit-out 

(for external power supply) 
Both systems share the 6 digit-out 
outputs 

Cloek (A) 
Up/down (B) H = up; L = down 
min. 50)Js ("H") 

(I Rising edges 
A ~ are deeisive 
B 

*) Smoothed DC-voltage 

SAIA~PLC Programmable controllers 

CCI (Counter Controlled Input) 
AND-connected to CCO 

STOP SMC (for step motor control) 
all inputs may have a souree 
voltage of 24V, 10mA* 
L = 0 ... +4V, H = +19 ... +32V* 
Input delay 50J,.Ls 



Outputs 

Power supply VP 

Power supply VD 

Power supply VR 

Element addresses used 

Load counter/register 

Read counter contents 

*) Smoothed DC-voltage 

SAIA'PLC Programmable controllers 

CCO and FO (Frequency Output) 
+ switching, 5 ... 32V, 500mA* 
Load resistor: 
5 ... 24V: min. 480 

BCD-out and digit-out 
+ switching, 10 ... 32V, 100mA* 

5 ... 10V, 50mA* 
Load resistor: 
10 ... 24V: min. 2400 
5 ... 10V: min. 2000 

for outputs CCO and FO 
5 ... 32V smoothed 
(or pulsating for CCO) 

for the outputs of the display 
5 ... 32V smoothed 
(permissible ripple content depends on 
the data of the displays in use) 

for step motor control output ROP 
+ switching, 5 ... 32V, 500mA 
Load resistor: 
5 ... 24V: min. 480 

if output RON is used, the power source 
is directly connected to the load 
and VR is not used 
- switching, 5 ... 32V, 100mA 
Load resistor: 
5 ... 24V: min. 2400 

16 (total for both systems) 

via user program 
- from elements (l, O, M, H) 
- from CPU counters (Cn) 
- from word register (Rn) 

via user program 
- to elements (l, O, M, H) 
- to CPU counters (Cn) 
- to word registers (Rn) 
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Generator (F) 

Frequency 

Signal 

Frequency selection 

Start generator 

Stop generator 

Standard: 
Special: 

fmax = 10kHz ±5% 
by changing the capacitor CG 
and/or the resistance RG 
fmax ranges from a few Hz to 50kHz 

Exact adjustment can be achieved by soldering 
in a balancing resistor RA 

Symmetric square wave signal 

via the user program fmax can be subdivided 
into 255 steps (1 ... 255) (8 bits) 

via the user program 

via the user program or by means of the 
counter depending on the position 
of the jumper 

or 

"F_C=R" (EQUAL) 
(Frequency-Counter = Register) 

lF-C=0" (ZERO) 
(Frequency-Counter = 0) 

Single pulse via the user program to output. 
FO (Frequency-Output) 
Pulse length approx. 50~s 
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B 1.4.2 Type PCA2.H11 Additional counting mode module 

As an additional module it can be attached to the counter card PCA2.H10 and 
secured by means of a screw, after removing the bridging plug from the counter 
card. 

Number of channels 

Modes 

Phase decoder 

Mode "x 4" 
Mode "x 2" 
Mode "x l" 

UP/DOWN-mode 

Sampling frequency 

Counting frequency in mode M1 
in mode M2 

SAIA"PLC Programmable controllers 

2 

- Phase decoder (M1) 
- UP/DOWN-mode (M2) 

can be selected by changing the 
position of a jumper 

2 phases to the inputs A and B 

1 impulse per edge A and B 
1 impulse per edge of A 
1 impulse per cycle 

signals at A count up 
signals at B count down 

signals arriving simultaneously (within 
one sampling pulse) are suppressed 

200kHz 

min. 50kHz 
mi n. 100kHz 
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B 1.4.3 Type PCA2.H12/H13 Additional step motor module 

It can be attached to the counter card PCA2.H10 and secured by means of a screw 
as an additional modu le. 

Number of channels 1: PCA2.H13 
2: PCA2.H12 

Parameters adjustable via 5 potentiometers (10-turn) each: 

PI: max. step frequency 

P2: Start/stop frequency 

P3: Ramp slope 

P4: Ramp symmetry 

P5: Pulse length 

Module inputs 

Fout 

STOP SMC (Step Motor Control) 

RESET SMC 

Module outputs 

ROP (Ramped Output Positive) 

RON (Ramped Output Negative) 

RAMP READY 

The max. step frequency is supplied 
by the internal generator (Fout ). 

PI serves for adjustment of the 
synchronisation range of the module 
PLL-circuit of the module oscillator. 

adjustable between 50 and 500Hz 

adjustable 1 : 20 
Basic value can be determined by solder
ing in a capacitor 
5tandard: l~F ---> min. slope: 10kHz/s 

ratio 1 : 5 to 5 : 1 

adjustable from I0 ... 85~s for ROP/RON 

signal from generator 

Reset of SMC-circuit and switch off 
ROP/RON via process plug 

like STOP SMC, but via the user program 

+ switching pulse output to the 
process plug 
5 ... 32V (VR) 500mA 

- switching pulse output to the 
process plug 
5 ... 32V (VR) I00mA 

can be interrogated in the user program 
during pulse output ---> "L" 
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B 1.5 Type PCA2.F20 Data line switching module for processor module 
M22 and M32 

Application 

The module PCA2.F20 allows connecting 4 peripherals which are fitted with a 
serial interface af the RS 232c-type or a 20mA-current loop. 

Via the DA TA LINES af the CPU PCA2.M32* data can be exchanged between the 
SAIAoPLC and these units. Message and control lines allow establishing a 
connectian from or to the respective peripheral unit. Remote transmission 
via modem is also possible with the data line switching module F20. 

PCA14 * 000 
~ N I-E /IXflzHW1 m 

2' 

~I 11 
PCA2 

I- ft-~ --

Telepho 

I ~I 11 - ~10DU1 
j 

~ 
ne p.xchange 

~ 
Printer 

* PCA2.;L . PCA2.M32 PCA2.F2 PCA2.F2 

O 
OcPu RUN O O O O 
O ERROR 0 l 0 1 

"-

DATA JJfATA ...Q DATA 
L1NES L1NES LlNES' ( -U U 

DIIIJ OPGU O O O o 
2 3 2 3 

l 

*) The data line switching module can be used for the following CPUs: 
PCA2.M31, M32 and M22. 
Only M32 will be referred to in the fallowing. 
For ane CPU 1 to 4 F20-modules can be emplayed, i.e. communication is 
possible with a maximum of 16 peripherals. 
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Technical data 

Number of peripheral 
interfaces 

Type of interface 

Used addresses 

Data transfer 

Management of the 
peripheral interfaces 

Number of control and 
status signals per 
peripheral interface 

Transmission speed 

Peripheral connector 

Power consumption 

Number of modu les per rack 

4, active or passive 

RS 232c or 20mA-current loop, 
selectable individually 

8, the basic address is set 
with DIL-switches 

The data transfer is performed between 
the CPU PCA2.M32 and the connected 
peripherals via PCA2.F20 

With SEL 0 ... 3 selection of the peri
pheral interfaces by means of the user 
program with the aid of the control 
and status signals 

2 
CTS (Clear to Send) 
RTS (Request to Send) 

100 baud to max. 9600 baud*, defined 
in the software with the PAS 100-in
struction 

25-pin miniature connector, male 
(for details refer to "Connector pin 
assignment") 

5V: 480mA (max.) 
25V: 45mA + 50mA per active 

current loop 

max. 4 (standard: 1 or 2) 

*) In order to obtain high baud rates, the user program must be organised 
correspondingly (short logic operations). 
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Presentation 
~PCA2.F2 

L[D-display 
DIL-switch for basic address 

,Elo o,[[ 

~ nsa ons 
hOO OhO 
RxDO Qf(xO Ei 

I 
I 

Address d~coding 
{ ·i 

1{ SEla oS[L } 
f;Óg 8i!fi 
RxDO O RxO 

~. 

@ 
~ 

l 

Addressing of the module 

Voltage supp1y !12V 

Connectors 0 and l for connecting 
the peripherals 

Receiver/transm. } Ports 0 and l 
I/O for 

Preselection of ihe type of interf 

Contl'ol logic for RS232c 
ar.J 20mA-current 100p 

Connector for connection to DATA L 

Connectors 2 and 3 for connecling 
the peripherals 

Receiver/transm. } Ports 2 and 3 
I/O for 

ace 

INES 

,.-,.-

'--'--
~ l 

O 
,.-A 

T 
V A 

V l 

/ 
I 

• 
'--~ 

,.- ,.-

'--'--
l 3 

® 

The module uses 8 addresses. As a result, addressing is performed in steps of 8 
using 5 DIL-switches. 

0, 8, 16, 24, 32, •• " •• I 240, 248 
Sinnificance N 

tv Z 
w 4 

o :. 8 "u 
m 

()1 16 z 
(1) 

} oot 
--.j used 
CD 

Example for basic address 56 

56 Values 
N 7 

1 8 
2 

Sett i ng of the DIL-switches: 

16 

SAIA'PLC Programmable controllers 

(1) 

--.j 

CD 

The basic address (BA) is calculated 
as follows: 

BA 
BA = N • 8; N = 

8 

The binary value N is set with the 
DIL-switches 1 ... 5. 

~depressed 

N= 1+2+4=7 
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8lock circuit diagram PCA2.F20 

H--. ----.'-PC-A2-. F-2-0 ""'1---
IxD3 ---,~ 

~ 

· RS232c ® 
-J--- -- -- '--- -- --

20mA CTS2 • ~ 

N 

Ie::: 
cl 
cl.. 
{ -t._. RS232c~ ? ~ ® 

I
e::: 
cl 
cl.. 

&. 

I
e::: 
cl 
cl.. 

__ o 

{_. · 20mA ~ 
,.." 

I RS232c 
~ ._-

í~~tf2 
Input .. 
CTS 

UG~ ..J. 

I 
UV '"' 

Output I T ~ 
RTS I b# 

UG '"' I 
I~ 

1" 
1 

<:( 

I 20mA < E 
Q. 

"J 20mA 
TxO <I ~ 

~ I ro:?S232c CTS 
I 

RTS "'\j 
u I N 

M 
N 

I 

~ 
v1 RxD e::: T00 

I ~ TxD (l RS232c ... I -
-_. __ . 

I 

I v1 
u..r 

I 
z 
...J 

<:( 
I-
<:( 
cl 

L~ . . 

I I 
. . 

PCA2.M32 

I ." 
RxD I vl 

1/ u..r .jc 

I 
~ .. I-
...J a:: 

Q 

c:x: <,Q I-
A c:x: 

KI ~xD 
cl 

... 

l 

._- --
RxDl CTSl 
~ ® 
-_._-

RxOel 

~ 
SEL 0 ... 3 

V 4 SEL 3 

'I Q9 SEL 2 

~ ® SEL l , Q9 SEL 0 

. 

K 
*) USART: Universal Synchronous Asynchronous Receiver Transmitter 
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Selection of the interfaces 20mA or RS 232c 

For each of the 4 peripheral connectors the desired type of interface can be 
selected. The setting is performed with the fourfold DIP-switch. 

20mA 
Connector 0 RS232c (") ..... 

Connector l 20mA 
RS232c 

Connector 2 20mA 
RS232c 

Connector 3 20mA 
RS232c 

With this setting only the line "Received data" (RxD) is switched. The lines 
"Transmitted data" (TxD) function simultaneously with both interfaces (see 
block circuit diagram). 

"DATA LINES" connection between PCA2.F20 and PCA2.M32 

For this connection the interface of the CPU PCA2.M32 must be active (see 
chapter Hardware M22 and M32). 

Connection af one madule PCA2.F20: 

Scheme 

------- ~-'ll li' 
I I lil ' • . 
h4 141 

PCA2. M32 PCA2.F2 

i 
~D "-0 

A A I 

~ 
I . . 
L5 lJ 

T T 
I. i- A ~ A 

~ L 
I I 

'--~ N 
'-... E 

S S 

I I ~I' • 
Iz 21 

I I 
actiVkj Cable 

-~~2ol .E':MÇ ... 

~ PGl ~~ I 

2 3 
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Connection of several modu les PCA2.F20 
(max. 4): 

Scheme (for 2 modu les PCA2.F20) 

:-"ll 

active 

( -~~~. ,-------- ---- ---r~-
PCA2.N3Z PCA2.F2 PCAZ.F2 r 
r D rO r--O 

A A A 
T T T 

l- A .. A ~ A 
~ L- l 

I I I 
N N N 

'--- E '--E '--E 
S S s 

~PGlI ~~ ~~ 
2 3 2 3 

+ 

14 

15 I + 

21 
d I '--t--t--t--o-....., _ 

171 

+ 

3 I 16D-
15 + 

21 

1:0-
[2e.COnd PCAZ .• F_20 __ 

*) These jumpers are integrated in the module PCA2.F20 and serve for cabling 
in case several da ta line switching modules are used. 

SAINPLC Programmable controllers 



Address assignment and function of the signals 

The four peripheral interfaces must be managed via the user program. In order 
to ensure this, 1 status signal and 1 control signal, which can be set or read 
in the user program, are available for each connector. 

Address assignment 

Address Signal designation Treatment 

0 SEL 0 

1 SEL 1 
settable and readable 

2 SEL 2 

3 SEL 3 

4 RTS 0 only settable 
eTS 0 only readable 

5 RTS 1 only settable 
eTS 1 only readable 

6 RTS 2 only settab l e 
eTS 2 only readable 

7 RTS 3 only settable 
eTS 3 only readable 

Function of the signals 

SEL 0 ... 3 (Select) With the instruction SEO SEL 0 ... 3 the data lines (TxD, 
RxD) of the respective peripheral connector 0 ... 3 are 
connected to the DATA LINES of the CPU. 

RTS 0 ... 3 
(Request to Send) 

CTS 0 ... 3 
(Clear to Send) 

With the read commands (e.g. STH SEL 0 ... 3) it can be 
determined which peripheral connector was connected to 
DA TA LINES. 

With the instruction SEO RTS 0 ... 3 the respective peri
pheral unit can be informed that the connection to DA TA 
LINES has been established. 

With the read commands (e.g. STH CTS 0 ... 3) it can be 
determined that a peripheral unit needs to be connected 
to DATA LINES. 

Similar to the input/output module PCA1.B90 the control signal RTS and the 
status signal CTS use the same address. Consequently, one signal can only be 
set, the other one can only be read (see also "Address assignment"). 
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r 

Meaning af the LEDs 

( 

- SEL (Select): 

~ 
PCA2.F2 F PCA2.F2 

00 I 00 
00 
00 

~ 
00 

V íl l 00 
00 

SEL O O 00 SEL 

~~ 
CTS'" O O CTS· 

Connector íl < Connector l 
TxD O O TxD 

íl l 

D RxD O O RxD 

~~ 2 3 
SEL O O SEL 

s 
CTS* O O CTS· 

Connector 2 Connector 3 

00 ~xD O O TxD 

qxD O O RxD 
2 3 .. 

OFF-state: 0 
The transmit and receive line af the correspanding 
cannectar are separated fram DATA LINES. Data trans
fer is nat passible. 

ON-state: 1 
The cannectian between the respective peripheral unit 
and DATA LINES is established. Data transfer is 
passible. 

- CTS (Clear to Send)*: OFF-state: 0 
State af rest. The cannected peripheral unit daes not 
need to be cannected to DATA LINES. 

ON-state: 1 
The respective peripheral unit needs to be cannected 
to DATA LINES. 

- TxD (Transmit Data): LED flashes, when data is transmitted from the CPU 
to the respective peripheral unit. 

- RxD (Receive Data): LED flashes, when the madule PCA2.F20 receives data 
fram the respective peripheral unit. The reception of 
data is always indicated, even when the respective 
cannectar is nat connected to DATA LINES. 

Depending an the baud rate and the telegram length anly a shart flash ar a long 
flickering af the LEDs ITxD" and IRxD" can be recagnized. 

*) The first madules PCA2.F20 still use the designation REQ (Request). 
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Interface RS 232c (to peripheral units) 

If the interface RS 232c is selected, the data lines as well as the control and 
message lines of the PCA2.F20 correspond to the recommendation RS 232 as 
regards the function and electric level or they correspond to OIN standard 
66020: 

Signal level of the data lines: "L" : +12V 
"H" : -12V 

Signal level of the control and "L" : -12V 
message lines: "H" : +12V 

Pin assignment according to RS 232c 

Pin no. Abbreviation Signal name Oirection of the signal 

I periph·l~ 
1 PGN Protective Ground 

2 TxO Transmitted Oata .. 
3 RxO Received Data .-

4 RTS Request to Send ... 
5 CTS Clear to Send .-

7 SGN Signal Ground 
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Connecting cable for RS 232c-interface (to the peripheral units) 

The standardized guidelines hold true for laying the cable, i.e. screened cable 
with a max. length of 15m (not in the same cable duct as the power cables). 

PCA2.F20 I I Peripherals 
PGN 1 --o PGN 

SGN~--r-r---------------------------!SGN 
::: If---j!~i---""'~-~~x,-------i::: 
RTS ~ H f RTS 

CTS ! G = x'--___________ ! e T s 

I OTR 

DOSR 

I 

With many peripheral units fitted with RS 232c-interfaces the signals 

- DTR (Data Terminal Ready) 
- DSR (Data Set Ready) 

can be found, too. 

In the case of the PCA2.F20 they are always assumed to be in the ON-state. For 
the peripheral unit the connection must be established as evident from the 
drawing. 
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20mA-current loop interface (to the peripheral units) 

The 20mA-interface usually functions without control and message lines. Via the 
module PCA2.F20, however, up to 4 peripherals are connected to DA TA LINES of 
CPU PCA2.M32. In order to control the data transfer, an output (for RTS) and 
an input (for eTS) have been provided for each peripheral unit connected. 

Signal level ot the data lines IILII: 20mA 
IIH II : 0mA 

Signal level of the control lines 
(output ot the type PCA1.B90) 

RTS 5 ... 36VDC; Imax 0.5A 

Signal level of the message line CTS IILII: 0 ... 4VDC 
(input of the type PCA1.B90) IIH II : 19 ... 32VDC 

Connector pin assignment for the 20mA-current loop 

Pin no. Abbreviation Signal name Direction of the signal 

I periph·1 [Eill 
12 TS Transmitter Source 

} II TA Transmitter Anode 
9 TC Transmitter Cathode 

... 
10 TG Transmitter Ground 

24 RS Receiver Source } 25 RA Receiver Anode 
23 Receiver Cathode 

~ 

RC 
22 RG Receiver Ground 

14 UV User Vo ltage } 15 Output (RTS) Request to Send .. 
16 UG User Ground 

17 Input (CTS) Clear to Send 'I 
18 UG User Ground J • 
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Connecting cable for the 20mA-current loop (to peripheral units) 

With the 20mA-current loop good protection against interference for line 
lengths of up to 1000m is ensured. In an environment with weak interference 
fields an unscreened cable can be used. 
The connecting cable can be designed in such a way that the peripheral inter
faces of the PCA2.F20 can be active or passive. In order not to stress the 
power supply needlessly, we recommend to switch the interface of the periph
eral unit to be active (see technical data): 

PCA2.F20 passive: 
~''':':'':''''T''-'' 
JPC!\2.f2U H er n 

-?- 9 I lC 

TG 

RS 
RA 

~ RC 

Da ta 

+ 

~ Da ta 
~--~r-------------------------~r-O-___ 

RG 

14 UV 

15 RTS 

16 I UG 

17 I CTS 

18 I UG 

1 I PG 
.1..---"--<0 _.-=---. .J 

16 I UG 

17 I CTS 

18 IUG 

__ .-=--.J 

Dil ta 

<~ 
+ 

I 
I 
I 
I 
I 
L±._._ 

I p"j Ph:~* ":,, j " 

~ ~ 

Da t a 

+ 

*) Note the current consumption of the module (see technical data). 
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The front eonneetors of the PCA2.F20 

Both the DATA LINE5 eonneetor and the 4 peripheral eonneetors are 25-pin 
miniature eonneetors, male. 
They are all fitted with a sliding loek in order to fix the eable eonneetor. 

14 

15 

24 
25 

1 

2 

12 
13 

___ 51 iding loek 
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The signal alloeation of the eonneetor pins 1 ... 25 for the DATA LINE5 eonnee
tor and the peripheral eonneetors 0 ... 3 are given in the eorresponding ehapter. 
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The power supply modules of the PCA2 meet the internal power requirement of all 
PCA2-modules at the voltage levels 5V and 25V. When using many modules M32, 
W1 .. and H10, the load limit of the power supply units may be exceeded. In 
order to avoid this, the nominal load of the power supply modules is compared 
to the power consumption of the respectively active modules as follows. 
Note especially the 5V column: 

Current load of the PCA2-power supply modu les 

Type V;n I for 5V (A) I for 25V (A) 
PCA2 max. average max. average 

N20 DC 4.0 4.0 1.0 1.0 
N21 DC 6.0 6.0 1.0 1.0 
N30 AC 4.0 4.0 0.4 0.4 
N31 AC 8.0 8.0 0.4 0.4 

p t' ower consump lon o f th PCA2 d l e -mo u es 

Type I for 5V (A) I for 25V (A) 
PCA2 max. average 1 ) max. average 1 ) 

M32 1.14 0.04 2) 0.01 
M21/M22 0.62 0.04 2) 0.01 

R16 0.04 
R23 (4K) 0.14 
R26/R27/R28/R29 0.05 0.03 

P05/P10 0.20 

E10/E11 0.26 0.15 
E20 0.14 0.09 
E30 0.26 0.15 
E60 0.07 0.04 

A10 0.34 0.29 0.14 0.11 
A21 0.16 0.09 0 0 
A31 0.21 0.15 0.01 0.01 
A40 0.34 0.29 0.02 0.02 
W1.. 0.85 0.67 0.08 0.04 
W2 .. 0.08 0.04 0.02 0.01 

H10 0.56 0.04 
H11 0.03 
H12 0.01 0.05 

F20 0.48 0.3 0.05 3) 

1) 50% of all I/O are active 
2) With DATA LINES being active 
3) Plus 50mA per active current loop 
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Example 

Type I for 5V (A) I for 25V (A) 
PCA2 max. average max. average 

M32 1.14 1.14 0.04 0.01 
2xR26 0.10 0.06 
P05 0.20 0.20 
4xE10 1.04 0.60 
3xA40 1.02 0.87 0.06 0.06 

Tota1 3.50 2.87 0.10 0.07 

Power 
supply 

N20 4.0 4.0 1.0 1.0 

N30 4.0 4.0 0.4 0.4 

It is assumed that never all inputsjoutputs are active at the same time.ln the above example 
power supply module PCA2.N20 as well as N30 is sufficient. It the number ot IjO-modules is 
increased at a later stage, however, take care that the power rating reserve is not exceeded. 
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Chapter B 2 Programming units, additional units 
and accessories 
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B 2 Programming units, additional units and accessories 

B 2.1 Additional units (simulation, starting-up, 
documentation 

P05 Hand-held programming unit 
S10 Input simulation unit 
K70 Cable 
P18 Programming unit 
PCASS SAIAoPCA ASSEMBLER 
P16 EPROM-copying unit 

B 2.1.6 Memory modules 

R95 Memory module 4K, non-volatile 
R96 Memory module 4K, non-volatile 

B 2.2 Oisplay modu les 

PCA2.P05 
PCA2.S10 
PCA2.K70 
PCA2.P18 
PCASS 
PCA2.P16 

PCAl. R95 
PCAl.R96 

012 Oisplay module (remote display) 4-digit PCA2.012 
013 Oisplay interface for 012 PCA2.D13 
014 Oisplay module (remote display) 2x6 digit PCA2.014 

B 2.3 External interface modu le, type KOM 

KOM 1118 Dual-input interface, 220VAC, type 04, output 
per input 

KOM 111B Oual-input interface, 110VAC, type C8, output 
per input 

KOM 1218 Oual-relay output interface, type M4 

Switching power AC1 : 6A, 250VAC (per output) 
AC11: lA, 250VAC (per output) 

B 2.4 Dimensions of the accessories 

24VDC/40mA 

24VOC!40mA 

B 2.5/B 2.6 Oimensions and installation of display module PCA2.D12/14 
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B 2.1 Programming units 

B 2.1.1 Hand-held programming unit PCA2.P05 

This compact programming unit was developed in particular for the series PCA0, 
but it can also be used for the series PCA1 and PCA2. 

Programming is performed in the "PROG" - aperating made by means af a 10-part 
keybaard in simple numerical cade. AII elements ( inputs, autputs, flags, timers, caunters ) 
can be quiered ar set in the aperating made "MAN". 

All timer and counter values can be indicated in the RUN-mode. In the opera
ting mode "STEP" a jump can be effected to any program line (= step address) 
of the user memory. "BREAK!I permits the program processing up to a set break
point and continuation in step-by-step operation. For details refer to chap
ter C "0perating modes". 

Connecting cable for PGU-connector ~ 
~~~~~~-----------------------------+r I 

Indication where input is effected 
.......... r---ge- COI:IE OPERAND 

Q Q 
Display of 3 program l ine (7-segment-LED) 

IOO~[;j~I~IOO~~~1 Dlsp]ay ot the accumulator status (ACCU) l 
QRUN ACCUa,Q 
QSRUK 

Disp!ay at the se!ected operating mode QSTEP 
QTEXT 
QMAN 

m.mJ QpROG 

r Keys for the selection of the operating modes I 
( 

W C:::J C:W 
(inactive on PCA2) C~:H::iJ WJ 

~ 
= 

16-part keyboard 
[2J0GJ~ 

wlth 10-part block and 6 function keys QDGJ ~ 
Q[2J[2J ~ 
01Q0~ 
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B 2.1.2 Input simulation unit type PCA2.S10 

Its purpose is to simulate input signals via toggle switches so that a program 
can be tested "at the desk". This considerably facilitates the commissioning of 
the actual control system. 
A transformer with rectifier is supplied from a mains cable. From the rectifier 
is a branch to 32 numbered toggle switches, the signals of which are fed to the 
PLC inputs via a system cable and plug. 

Ordering designation for connection to 220VAC: PCA2.S10 04 

~ Europe type mains plug Q
f-------------Front plug to input module PCA2.E10 

l Miniature fuse 

o O O O O O O O 
O O O O O O O O 
O O O O O O O O 
O O O O O O O O 

k--- 32 toggle 
switches 

2~ ____ -l 

~-~ 
1 
1+ 
1 

Intermediate cable type PCA2.K70 for connection to input module PCA2.E20 

..... 
'5 
1'-..... 

As the E20 input cards have no joint negative pole and are provided with only 
16 inputs, this intermediate cable must be used. 

o N o 

o o 

O O O O O O O O o o 

O O O O O O O O o o 

O O O O O O O O 
O O O O O O O O 
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B 2.1.3 Programming unit PCA2.P18 

Brief description 

The programming unit PCA2.P18 is a compact and versatile means which can be 
used for programming all SAIAoPLC as well as for servicing. 

63B 

The P18 uses the commercially available hand-held computer, type NEC 8201A, as 
hardware. Compactness combined with a high degree of intelligence, an efficient 
firmware and a variety of peripherals form an ideal portable programming unit, 
be it an your desk ar out in the field. 

With the SAIAoPLC connected (via PGU-connector), the P18 makes programming very 
easy. Moreover, SAIAoPLC texts can be edited or all PLC-registers can be 
accessed on-line for servicing purposes via the 20mA-data line of the PCA 222 
and PCA 232. 

In short, the following functions are possible: 

- Programming in numerical or mnemonic code 

- Display of program sections and texts 

- Search functions 

- Storage and loading of user programs and texts 

- Printing of programs (on an external printer) 

- Editing and output of SAIAoPLC texts 

- Access to data and registers of SAIAoPLC while user program is running. 

Thanks ta the permanently stored BASIC-interpreter and the text processing 
program, the P18 can also be used as a portable personal computer. Numerous 
additional interfaces and the corresponding software support communication with 
peripheral units such as printer, modem, tape unit, disk drive unit and bar 
cade reader. 

A detailed description is supplied with each unit. 
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B 2.1.4 SAIAoPCA-ASSEMBLER 

The software paekage SAIAoPCA-ASSEMBLER for eomfortable programming, 
doeumentation and starting-up 

The PCA-ASSEMBLER makes programming of the PCA-family of eontrollers very easy. 
The user is effieiently supported in his work by praetieal menus and the 
appropriate "HELP" pages whieh means that he virtually does not require a 
manual or a knowledge of MS-OOS. 

The user program is written in the so-ealled "Editor" using a eonventional text 
proeessing program (e.g. Personal Editor or Wordstar). It is possible to use 
praetiee-oriented designations for the operands to mark jumps in the form of 
symbols and labels whieh are then eonverted to a PCA-program by the aetual 
"Assembler " and "L inker". Maeros with parameters ean be implemented for 
frequently used routines and eomments ean be used for elearly doeumenting the 
new program. 

Further possibilities of the new PCA-ASSEMBLER inelude the modular and global 
doeumentation, presentation as flow-eharts, an effieient eross-referenee list 
and it is also possible to load the program direetly into the RAM-memory of the 
PCA. 

Its advantages beeome obvious partieularly when the eontroller is started up. 
In RUN-mode the "Online Oebugger" allows the aetual states of elements su eh as 
inputs, outputs, flags, timers, eounters, registers and the date-time to be 
displayed and also modified. The programs "P10" and "CI" permit direet aeeess 
to the RAM user memory of all PCAs. By seleeting the submenu "program eproms", 
tested user programs ean be direetly loaded into the EPROM programming units 
PCA2.P16 or ERTEC PGS49. 

The software paekage SAIAoPCA-ASSEMBLER ean be run on all IBM-PC/XT/AT or PS/2 
or eompatible units whieh fulfil the following eonditions: 

- 512 KByte main memory 

- 2 floppy disk drives of 360K or even better 1 floppy disk drive and a 
hard disk 

- 1 or even better 2 bidireetional, parallel interfaees for eontrolling a 
printer and for eonneetion to the PGU-eonneetor of the PCA 

- Monoehrome or eolour VOU (with MCGA, CGA, EGA, VGA or Hereules eards) 

- Keyboard as desired 

Operating system MS-OOS 3.0 or a higher version 

- Cable PCA2.K43 for eonneetion to the PGU-eonneetor of the PCA 

- Text proeessing program as desired (Personal Editor and Wordstar are 
reeommended) 

A detailed deseription is available for every software paekage. 
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The SAIAoPCA-ASSEMBLER software paekage is available in three eomplementary 
packages: 

65B 

- PCASS1 ONLINE The basie paekage mainly eontains the tools needed 
for eommissioning as well as for writing or 
modifying program direetly in the PCA. 

- PCASS2 PROGRAMMING 

- PCASS3 TRANSFER 

The main paekage ineludes the entire PCASS1 
paekage as well as the tools "Assembler", 
"L inker", "Disassembler", "Textassembler", ete. 
They allow preparing and doeumenting extensive 
programs in various ways by using symbols, labels 
and maeros. 

It ineludes aids for optimizing eommunieations 
programs and loading EPROMs. 

All software paekages are available in German, Freneh or English and, if 
desired, on a 5 1/4" or 3 1/2" disk. 
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Screen 

Main menu af PCA-ASSEMBLER 

SAIA PCA ASSEMBLER Ul.l 

Narktbereich eH 3280 Nurten ~~~~~ 

Directory: C:,PCASS 15.12.88 13.313 

Edit Text asseMbler COMpore prograMS 

AsseMble DisasseMbler Xref listing 

Link floU chart File hondl ing 

Up/dounload RuntiMe analysis Ms-dos cOr-Y1O.nd 

Online debuQ Hex converter Setup 

COt1MS Interface PrograM eproMS Ouit 

<AHHUU>. <~PACE) ar <Tab> selects aperatian. <CR> or <CoMMand letter> executes 

ONLINE DEBUG menu af PCA-ASSEMBLER 

SAIA PCA ONLINE DEDUG U3.4 

Display----------------------~ 
CZGQ 
elZ 

BzeQ 

e'"~ 

lock-------------------, 
YY MO dM hh MM SS 

B 03 BB lZ 15 17 85 5B 

Progra 
A 1 133 Z 
A Z 133 7 
A 3 113 12 
A 4 113 21 
A S 113 13 
A 6 113 24 
A 7 14 256 
A 8 1313 SBB 
A 9 131 2SG 
A lB 113 25 
A 11 ze e 

Disp!ay Urlte PrograM c!ocK Saue Load cOMMS-lnterrace Reset Quit 
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8 2.1.5 Type PCA2.P16 EPROM-copying unit 

Owing to two high-quality sockets (Textool) the unit can be used for copying 
and comparing EPROMs and buffered RAMs independently of other units. The serial 
interface RS 232c permits connection of any commercial personal computer. A 
program supporting operation of the P16 from the IBM-PC is part of the PCA
assembler (package no. 3). 

Selectian af the 
type af memory 

Selection 
of the operating mode 
VERIFY : Check for equality 
ERROR : Error message 
PROGRAM : Start capying 

r R85"", SELECTION 

IN USE O 
PROGRAMMING O 

2716 2732 2764 27126 27256 VERIFY ERROR PROGRAM 

,----v---1 n 
MASTER 

PCA2.P16 

MASTER memory ar 
SOURCE: EPROM ar RAM 

- ~ Destination memory: 
EPROM ar RAM 

The P16 meets especially the requirements of the SAIAoPLC. In addition to the 
usual EPROM types 2716 to 27256, the buffered RAMs PCA1.R95 and PCA1.R96 can be 
written to and read. 

A detailed manual is delivered with each unit. 

SAIA'PLC Programmable controllers 



688 

Technical da ta 

Supp ly vo ltage 
Power requirement 
Microprocessor 
Serial interface 
Dimensions 
Weight 

220 VAC 50 Hz ± 10% 
20 VA 
MC 6809 
RS 232c (9600, 2400, 1200 and 300 bauds) 
222 x 47 x 172 mm (W x H x D) 
1. 7 kg 

The following memory modules can be programmed with the P16: 

Type 

2716 
2732 
2732A 
2764 
27128 
27256 
2816 
PCA1.R95 (buffered RAM) 
PCA1.R96 (buffered RAM) 

Programming voltage 

25V 
25V 1.) 3) 

21V 1.) 

21V 
21V 
21V 2) 

3) 

1.) For the type 2732A the P16 has been set to a programming voltage of 21V 
(factory setting). 
For the type 2732 which has a programming voltage of 25V, a jumper needs to 
be re-soldered on the pc-board EP 80 067. 

2) For the type 27256, which has a programming voltage of 12.5V, the resistor 
R3 (3k6) needs to be changed to 2k on the pc-board EP 80 066. 

3) Do not use with SAIAoPLC. 

Copying 

During copying, da ta is read from a master-lC and written to a copying-lC. When 
working without the Personal Computer, i.e. without using the serial interface, 
copying can usually be performed only using the same types of EPROM. However, 
mixed operation is possible using the EPROM 2764 and buffered RAMs PCA2.R95 or 
PCA2.R96. Only the entire memory contents can be copied from the MASTER socket 
to the COPY socket. 

1. Select the copying EPROM with the appropriate key. The corresponding LED 
lights up. For the EPROM-emulators R95 and R96 the keys 2716 and 2732 must 
be pressed simultaneously. 

2. lnsert the master-lC and the copy-lC in the frames. Take care that the notch 
or pin 1 respectively is at the top on the left. 
The les are retained in the frames by pressing down the levers. In the case 
of the 24-pole ICs it must be noted that the ~ contact openings must not 
be covered. 
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3. Press key 'PROGRAM ' . The LED 'IN USE ' lights up for a short time. During 
this time a check is performed to determine whether the memory module to be 
programmed has been erased. Afterwards the LED 'PROGRAMMING ' also lights up 
until programming is finished. Any errors which occur during programming, 
are displayed by the flashing LED 'ERROR ' . Moreover, an LED lights up in the 
keys indicating the type of error. 

Error messages 

Key 2716 : EPROM cannot be programmed 
Key 2732 : EPROM has not been erased 
Key 2764 : EPROMs are different 
Key 27128: EPROMs are different and copy-IC empty 
Key 27256: 2816 cannot be erased 

The error display is cleared with the key 'ERROR ' . 

Comparing 

The procedure is similar to copying. However, the LED 'PROGAMMING ' does nat 
light up. Proceed as follows: 

l. Select copying-EPROM with the appropriate key. 

2. Press key 'VERIFY ' . 

If no error message appears, the contents of the two memory modules are the 
same. The flashing LED 'ERROR ' indicates an error (see list of errors). 

Erasing the 2816 (EPROM) 

In order to erase the 2816, press the key 'ERROR ' and '2716 1 simultaneously. 

Important: The memory module 2816 cannot be used together with SAIAoPLC. 

When the PCA2.K46 cable is used, the transfer of data is supported under menu
guidance by the SAIAoPCA-ASSEMBLER with the "program eproms" program (in 
package no. 3). 

SAIA'PLC Programmable controllers 
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B 2.1.6 Type PCA1.R95/R96 Buffered RAM chip 

RAM-memories are read-/write-memories, which means that the information can be 
modified at any time with the aid of a programming unit (as data memory in the 
PCA2 also via the user program). 

The buffered RAM chip is the ideal memory chip serving as a program and text 
memory from the programming stage to the start-up. Owing to the incorporated 
buffer battery and the protective electronic system, this memory chip can be 
detached from the PLC and transported without modifying its contents. 

The slightly conductive plastic socket protects the pins against static 
charges, thus avoiding memory content changes. The internal battery is thereby 
not discharged. 

Memory type 

Storage capacity 

- Program lines 
- Texts, data 

Number of pins 

Buffer battery 
life 

PCAl.R95 

4K 
8K 

28 

approx. 8 years 

Application in PCA14/15, PCA0 and PCA2. 

Presentation 

18 

--
U tr 
• ... 

NON-
VOLAnLE 

RAII 

Lt'l 6264/8464 . 4KINSTR . ,.... .., 
PCA1.R9S 

ffiIID 
8751 

PCA1.R96 

4K 
8K 

28 

approx. 6 years 

,'---------------------------------------------------------------------------~ 
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B 2.2 Display modules BaBB B 2.2.1 Type PCA2.D12 Display module 
( ) 

General 

The PCA2.D12 module is a remote display which can be controlled via SAIAoPLC 
outputs. lt has a 4-digit display and is able to indicate a decimal point. The 
display can be built in anywhere at a greater distance to the PLC e.g. in the 
door of a contral eabinet ar an operating panel. Due to data transmission being 
effected via autputs, several displays can be cantralled by ane PLC. 
In canjunctian with the display interface PCA1/2.013 the 012 can be cannected 
even at a greater distance to the PGU-connector where the camfartable instruc
tians OTC and OOP are available. 

Structure, functian 

The module is in the same housing as the electranic totalizing counter af the 
CKG type. It consists of the following main companents: 

- power supply 24VDC 
- 3 inputs for 24VDC 
- decader/driver 
- 4-digit, 7-segment display with decimal paint 

The 3 outputs of the PLC resp. the 3 inputs af the display are designated 
"Enable", "Data" and "Clack". The Enable signal activates the display, i.e. 
Enable = "L" --> display is able to receive data, Enable = "W --> display 
is inactive (it is not able to receive new data). Via the 11 DATA 11 line data 
in 8CO-farmat is transmitted sequentially, i.e. bit by bit fram the SAIAoPLC 
to the display. The display accepts each bit with the falling edge af the 
"Claek" signal. 

For a camplete indicatian (4 digits with ar without decimal paint) always 20 
elock signals must be generated and 20 data bits must be transmitted (4 BCD
values + 4 bits for the decimal paint). 

The follawing sequences of the 20 data bits must be adhered to: 

\112 13\<+1516 I 718 19]10111 112 113114 115116117118119 120] Bit 

:> 

CXl CXl CXl CXl CXl 
vl vl vl vl vl 
~ ~ -l ~ -l 

I \ 
V 

( \ 
V 

( ~~'---v-~ 

Decimal Digit I Digit 11 
point (10 3) (102) 

Digit III 
(10 1) 

Di git IV 
(i00) 
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The following 16 eharaeters ean be presented per segment: 

Charaeter Code Charaeter Cade -- --

0 0000 R 1010 
l 0001 I 1011 
2 0010 I I 1100 
3 0011 LJ 1101 
4 0100 - 1110 
5 0101 "blank" 1111 
6 0110 
7 0111 
8 1000 
9 1001 

The eonneetion between "Enable", "Claek" and "Data" is illustrated in the time
dependeney diagram: 

H 

Enable Display active Value transfer 

L 

H 

(laek 

L 

H 

Da ta 

L 

min. 0.2JJs 

eik 

1 

01 

eik 

2 

min. 0.211s 

02 

eik 

3 

03 

min. 2JJs 

eik 

4 

04 

eik 

5 

05 

eik 

6 

eik 
2(6 L--__ 

Far the generation af the "Claek" as well as for the transmission of data the 
user must write a shart pragram (examples will follaw at the end). In this 
program, all funetians shawn in the abave diagram, must be realized. 

The minimum eloek pulses and waiting times are short, so that the instruetion 
set af the SAIAoPLC can easily be applied directly withaut waiting far certain 
periads ta elapse. 

SAIA"PLC Programmable controllers 



Presentation and terminal arrangement 

BBBB 
( 

4-digit display 

button has no function 
on PCA2.D12 

~I®I~I®I~I~ screw terminals M3 

> 
v -> N Q.IZ == s+ZWOU 

Technical data: 

- Supply voltage 

- I nput vo ltage 
for EN, D, CLK 

PCA2.D12 

- Input current for 24VDC 
- Definition af the 

i nput vo ltages 

- Input delay 
- Usable SAIAoPLC 

output modu les 

Control 

- Connection Vp 

- Dimension drawing see chapter 
82.5 

SAIA'PLC Programmable controllers 
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24VDC ± 20%, two-way rectification is 
sufficient 

24VDC, smoothed 

10mA 

"H": 19V ... 32V 
"L".· 0V 4V ... 
< lms 
PCAl.AI0, 810, 880, 890 
PCA2.A40 

serially via 3 PLC-outputs or 
via interface 013 

Output, used to supply 013 with voltage 

738 
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Input circuit and block circuit diagram 

+24V 

f/jV 

Vp 
Threshold 

switch 

EN --L:"" 
-.r- ,. 
.~ r· 

D 

Clk 
J 

Note: 

Vp supplies display interface D13. 

SAIA~PLC Programmable controllers 

POI-Jer supp ly 
5VDC 

Decoder/ dri ver 

B8B8 Display 

PCA2.D12 

.~ 
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Conneetion of several displays to a PLC 

Sinee the PCA2.D12 module is able to transmit an "Enable" signal, i.e. it ean 
be switehed to be aetive or inaetive, the same "Cloek" and "Data" signals ean 
be used for several displays. These are transmitted to eaeh display simultane
ously. The "Enable" signal deeides whieh display is eontrolled. This means that 
for eaeh display one "Enable" signal is neeessary (1 output per display). This 
also means, however, that for as many displays as desired only one data and 
one eloek output must be provided. 

Conneetion: (e.g. PCA2.A40 - PCA2.D12) 

~!n SQ:~ , '" l .. 

; 3ft 
• 022 

; Si! 
• o» 
10002e 
u o 027 
120 1?2' 
~! 8 a;: 
~08'1 

O 

'] -

37 
36 -

~ 
32i 
'31 - . 

. 
-

4 • 
~ 
-Z - l 
~ -

'" ....... 

'" o 

I 
I I I l I 
> 

>"'f c.IZ = 
o~ >IW o U 

PCA2.012 

Oisplay l 

.... N .:: 

<IJ ru <IJ 
~ ~ ~ ~ 

u .o .o 
____ .O 

o '" '" '" .:: .:: .:: 
u w U.J w 

-

l 
I I l l l 
> 

> '<T c.IZ = o N >IW o u ... 
PCA2.012 

Oisplay Z 
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*) In the ease of a 
pulsating DC-voltage 
the following must 
be observed: 

- smoothing by 
eapae itor C10 
40V (suffieie 
for 5 display 
equivalent to 
I = approx. 1 

- do not apply 
loads to the 
voltage smoot 
by C 

., 
OV 

o f.LF, 
nt 
s i s 

00mA) 

other 

hed 

l..Le• .i_T_ ~ I "'24V 
L--. I~ I 

---
---

----
----

I 
l l I I I 

> 
> "'f C.lz = _ ........ ON>WOU ... 

PCA2.012 

Oisplay n 
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Examples 

Example 1 

Six PCA2.D12 displays are to be eonneeted to one SAIAoPLC. How many outputs are 
required? 

Solution 1 

Per display module one "Enable" signal 
1 "Data" signal (simultaneously to all display modules) 
1 "Cloek" signal (simultaneously to all display modules) 

Total 

Example 2 

6 outputs 
1 output 
1 output 

8 outputs 
========= 

Every half seeond a eounter is to be ineremented up to the value 9999 and then 
reset to zero. Its eontent is to be indieated an the PCA2.D12 display module 
with a deeimal point in the 2nd plaee. 

The following outputs must be assigned for "Enable", "Data" and "Claek": 

EN : 02 
D 03 
CLK: 04 

Used eaunters: C280 
C281 

f---1_-' t Used fl ags 401 - 420 

'r-

01 01 01 01 co co co co co co co co 
• r- . r- . r- . r- ul ul ul ul ul ul ul ul 
cl cl cl cl :::E -l :::E -l :::E -l :::E -l 

~ '---Y-----J \'------,Vr-----<I \'-----,vr-----.J1 \'-------,V~-~I 

Oecimal 
point 

Digit I 
(103) 

Digit II Digit III Digit IV 

(102) (10 1) (10°) 

Bit 

SAINPLC Programmable controllers 



Solution 2 

(SEA O) (When not need as subroutine) 
10 SCR 280 
11 0 0 Initial value 0 
12 SCR 281 
13 04 1807 Maximum value 9999 
14 
15 SCR 280 
16 20 420 Counter eontents on flags (20 bits) 

17 SEO 402 Deeimal point in 2nd plaee 
18 
19 
20 SEA 0 
21 REO 2 Enable = "L" L 
22 SEI 0 
23 ,-- SEO 4 Cloek ~ 
24 I STH 1401 F l ag 401. .. 420 Standard routine 
25 I OUT 3 Data for eontro 11 i ng 
26 I SEA 0 the display 
27 I REO 4 Cloek L 
28 I INI 19 
29 L __ JIO 23 
30 SEO 2 Enable = "H" ~ 
31 
32 
33 DTC 280 Operand display 
34 DEC 281 -1 
35 STL 281 o ? 
36 JIO 10 
37 
38 
39 INC 280 (0,1,2,3 ... 9999,0,1 ... ) 
40 STR 256 
41 00 5 
42 WIH 256 Wait 0.5s 
43 JMP 15 

f----l~_ t Used f l ags 401 - 420 

.'-
(J) (J) (J) Ol CC CC CC CC CC CC CC CC 

.'- .'- .'- .'- v1 v1 v1 v1 v1 v1 (/) v1 
0000::2: ..-J::2: -..l::2: -..l::2: -..l 

~ '-----y------/ \~_~V~-~I '~_--v~--"I ''-------,V,-----JI 

Oecimal 
point 

Oigit I 
( 10 3 ) 

Oigit 11 Oigit III Oigit IV 

(102) (10 1) (100) 

SAIA'PLC Programmable controllers 
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B 2.2.2 Type PCA2.013 Oisplay interface 

Description 

The display interface 013 combines the advantages of the display module 
PCA1.D11 for PCA1 (simple software handling via the instruction DTC and 
OOP for 4-digit decimal displays) and those of the display PCA2.012, which 
need not be located anywhere ne ar the SAIAoPLC. 

The 013 is inserted in the PGU-connector of the SAIAoPLC and connected to 
the display PCA2.012 by means of pluggable screw terminals. 

Technical data 

- Supply voltage Vp: 24VOC, ±20%, full-wave rectified is sufficient (supplied 
by the display module PCA2.D12) 

- 3 opto-isolated outputs for EN, D, CLK 

- Connection of 2 displays PCA2.012 is possible (same display) 

- Control by means of the instructions OOP and DTC (see manual Software 1H) 

- Concerning the cable layout and type of cable between 012 and 013 no special 
measures are required. The same general criteria as for the cabling of input 
and output modules apply (see chapter A 8). 

Presentation 

Pluggable screw terminals for r- connection to display PCA2.012 
~------------------+---~ 

Vp D CL 

I 

For PGU connector 
of PCA2 

,'-------------------------------------------------------------------------~ 
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Connection diagram 

Oisplay interface 

_._--

Note: 

OV 

Power supply 
+'2'1-V 

- Both displays indicate the same data. 

1. di s p l ay modu l e 

poss. 2. display module 

(same display) 
• 

- Module D13 is supplied by module D12 backwards via the terminals Vp. This and the use 
ot optocouplers ensure maximum interference protection ot the PCA2. 

SAIA"PLC Programmable controllers 
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Connection to display module PCA2.D12 

+24V 
v 

o N M E o 

o 

PCA2 

o 

PCA2.D13 
Display interface 

PCA2.D12 
-+----- Display module 

SAIA<PLC Programmable controllers 
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8 2.2.3 Type PCA2.D14 Display module 

888888 

B88BBB 
General 

The PCA2.D14 module is a remote display module which is controlled via 3 out
puts of the SAIAoPLC. The module has two 6-digit displays. Several PCA2.D14 can 
be connected in series in case of more than two displays. 

6QQlication, control 

The modu1e was developed in connection with the fast counter module PCAl.H10. 
In this application contro11ing is performed by the counter modu1e alone. The 
user must only program the appropriate mode in the user program. 

When the PCA2.D14 is used without the H10 module, the information to be dis
p1ayed is most easily transmitted seria11y with a standard program routine from 
a flag field via 3 SAIAoPLC outputs. 

Technical data 

Disp1ay 
Digit height 
Supp 1y vo ltage 

Input vo1tage for EN, D, CLK 
Input current at 24VOC 
Oefinition of the input 1evel 

Input delay 
Usable SAIAoPLC output modu les 

Control 

2 times 6 digits, 7-segment LED 
10mm 
24VDC ± 20%, fu11-wave rectified is 
sufficient 
24VOC smoothed 
10mA 
"H" = +19 ... +32V 
"L" = 0 ... + 4V 
< lms 
PCAl.A10, 810, 880, 890 
PCA2.A40 
seria11y via 3 SAIAoPLC-outputs 
irrespective of the number of 014 

,'-------------------------------------------------------------------------~ 
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Structure, function 

The module is located in the same housing as the electronic totalizing counter 
CKG/AC. 

Terminals: Screw terminals combined with connection strips (2.8 x 0.8 mm) for 
flat pluggable bushes or soldering. 

BBBBBE Upper display 

BBBBBB Lower display 

The data for a display of 2 x 6 digits are most easily presented in a complete 
flag field, e.g. M500 ... 547 in BCD-notation. If these values are kept in coun-
ters, they must be transferred to the flag fields first. 

500 523 
M o o o o o o o o o o o o o o o o o o o o o o o o upper 

MSB LSB MSB LSB display 
100 1000 10 1000 11000 100 10 1 

524 547 
M o o o o o o o o o o o o o o o o o o o o o o o o lower 

MSB LSB MSB LSB display 
100 1000 10 1000 11000 100 10 1 

SAIA'PLC Programmable controllers 



Software routine 

Every time the following routine has been executed the current information in 
the flag field is indicated on the display until the display is updated by a 
new piece of information after a further run. 

Soft l eve l 1 * 

(60 SEA 
61 REO 
62 SEI 
63 SEO 
64 SCR 

00 
66 SEO 
67 REO 
68 DEC 
69 STH 
70 JIO 
71 SCR 

00 
73 STH 
74 OUT 
75 SEA 
76 SEO 
77 REO 
78 I I N I 
79 JIZ 
80 DEC 
81 STH 
82 JIO 
83 JMP 
84 SEO 

(85 RET 

500 
M o o o o 

MSB LSB 
100 1000 

524 
M o o o o 

MSB LSB 
100 1000 

0) 
2 ENABLE 
0 
3 

280 
DA TA ........ .-----, 
AUX. COUNTER 

4 
4 CLOCK 
4 CLOCK 

280 AUX. COUNTER 
280 AUX. COUNTER 

66 
280 AUX. COUNTER 

16 
1500 FLAGS 

3 DATA 
0 
4 CLOCK 
4 CLOCK 

471 
84 

280 AUX. COUNTER 
280 AUX. COUNTER 

73 
63 
2 ENABLE ... 
0) 

o o o o o o o o o o o o 

10 1000 11000 100 

o o o o o o o o o o o o 

10 1000 11000 100 

( When not used as subroutine ) 

used addresses 

Enable 02 
Data 03 
Clock 04 
Flag M500 ... M547 
Aux. counter C280 

for M500 ... 547 with index register 

for 1 014 (upper and lower 
display) ** 

(When used as a 
subroutine) 

o o o o o o 
MSB 

10 1 

O o o o o o 
MSB 

10 1 

523 
o o upper 

LSB display 

547 
o o lower 

LSB display 

*) The display module 014 can thus be controlled from any SAIAoPLC (including 
PCA13 and PCA21) 

**) For connecting several 014 in series see following page. 

SAIA'PLC Programmable controllers 
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The following diagram shows several PCA2.014 eonneeted in series: 
Eaeh 014 displays its own data. 

Displ. n Dis. n-l Displ. 1 

DA TA I I I L I 
J 

J I 

IN DUT IN DUT IN DUT 
CLDCK 

ENABLE ---_._--

The flag field eontaining the information to be displayed must be expanded 
eorrespondingly: 

for 1 PCA2.014 
for 2 PCA2.014 
for 3 PCA2.D14 = 

1 x 48 flags 
2 x 48 flags 
3 x 48 flags ete. 

The routine in the user program remains the same, only the instruetion "INI" 
must be ehanged aeeordingly: 

for 1 PCA2.D14 INI 47 
for 2 PCA2.014 = INI 95 
for 3 PCA2.D14 = INI 143 ete. 

In other words, INI (n x 48) - 1 with n = number of PCA2.D14. 

The following 16 eharaeters per segment ean be presented: 

Charaeter Code Charaeter Code -- --
0 0000 R 1010 
1 0001 I 1011 
2 0010 I I 1100 
3 0011 U 1101 
4 0100 - 1110 
5 0101 "blank" 1111 
6 0110 
7 0111 
8 1000 
9 1001 

-

SAIA·PLC Programmable controllers 



B 2.3 KOM series externa1 interface module 

The purpose of the externa1 interfaces is for 
adapting the I/O leve1s of the PLC from 24VDC 
to the process requirements. They are con
structed in two-channe1 form and mounted in 
plug-in housings for an ll-way round socket. 
LEDs indicate the 10gic status ("H" = ON), 
faci1itating the rapid checking of the signa1 
1ines as far as the termina1s of the processo 
To render the wiring easy to view, the cab1es 
from the process or to the PLC are arranged 
on the opposite side of the p1ug ho1der. 

8 2.3.1 Type KOM 1118 Dual input interface 

to PLC (24VDC) 

~ Channel 2 --i 
I Channe l I 
I l l I I 

L
1®11@1! 

g j 13 ~ 

r 111 1 1 h 
I @I le?) I 
I IChanne 11 I 
I l I 
I- Channe l 2 --t 

to process 

Plug-socket ho1der 
Order no. 4 1 408 1 4817 1 0 

The purpose of this input interface is for the isolation of the mains control 
1ines from the 24V signa1 1eve1 of the PLC. The isolation is accomp1ished by 
means of inductive transmitters; this has the advantage of providing a 
safeguard against surge vo1tages. 

Front Switch i ng scheme (per channel) 

2/1 

E] frorn process 

• • 

Technica1 da ta 

Input voltage 

Input current 

Output vo ltage 

Output current 

Reaction time 

Surge voltage on 
process side 

Connection 

HI/ll 

Order specification 

----
l13/223VAC 

SAIA'PLC Programmable controllers 

lED 

ro ~f : 8/' 
PlC 

:'''""_ to 
4/3 

220V, 50 ... 60 Hz ± 20% type KOM 1118 04 
110V, 50 ... 60 Hz ± 20% type KOM 111B C8 

in each case 0.5A 

24VOC pu1sating 

in each case max. 40mA 

max. 10ms (acc. to phase 1ength) 

5kV, 1/50 J.LS 

11-way round socket 

KOM 1118 04 or C8 (see input voltage) 

85B 
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B 2.3.2 Type KOM 1218 Dual-relay-output interface 

Electric isolation in this interface is achieved by relays, the contacts of 
which are able to directly switch mains voltages. The normally-open contact 
to the relay is used corresponding to the PLC output. 

Front Switching scheme (per channel) 

lEO 
B/9 +0------_---. 

~O Q:J I~~~I fr~n Ple 24VDC 
• • 

Technical data 

I nput vo ltage 

Input current 

Relay contact 

4/3 

Switching power 

Contact life (AC1) 

Order specification 

~, 

.-----.------0 16/11 

r 4-" to process 

'--.-.------0 2/1 

24VDC ± 20%, smoothed or pulsating 

20mA respectively 

1 normal1y-open contact with hard 
silver contacts respectively 

6A, 250VAC AC1 
lA, 250VAC ACll respectively 

3A, 220VAC 0.1 mio. switch i ng 
1. 5A, 220VAC 0.5 mio. switching 
0.3A, 220VAC 5 mio. switching 

KOM 121B M4 

cycles 
cycles 
cycles 

,'---------------------------------------------------------------------------~ 
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B 2.4 Dimensions of additional units 

36 
, 

:-- .. I 15 I 

E 
lO. 
e-. 

o O O O O O O O 
~ O O O O O O O O 

O O O O O O O O 
O O O O O O O O 

"Q. 
O--

172 

• 1l11TITíiI 
5TV' COD( Of'fRAHO 
o o D 

~1~1:t:(Glm~1 
O .... .t.CCU-IO 

O.""", 
05TV' 

O"'" PCAl' .P.I!S 
O ...... 
0""'" 

0 C!JGJ 
GJ0GJ 

G:J[!][!]GJ 
G.J[!][!] 8 
GJDD D 
01~[D[D 

lé2 

71.5 
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External interfaces 
KOM 1118 and 1218 

Input simulation unit 
PCA2.S10 

Programming unit 
PCA2.P05 
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e 
1.0 -N 
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47 

"",,~DDO 
r-----------------------4----L [~~ 

222 
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PCA2.P16 



B 2.5 Dimensions and installation of PCA2.D12 

The display module can be installed in any position desired anywhere in a 
cantral cabinet door ar an operating panel. 

The display can be fastened in three ways: 

Dirrensions 

Opening for 
insta llat ion 
va l id for both 
assembly types 

Fastening with 
clamping spring 

Fastening with 
frontal frarre and 
2 countersunk screws 
M3/90°. 
with vertical 
frontal frame 

with horizontal 
frontal frame 

48 . 
-----

~l 
-----

90 52 

n 
00 

l{) 

'" (\J 

48.5 ·8' 

-----/1 rr=] 
====:.~ ~ 

Assembly type. vertical 
I--

{ '!SI 
\o 

M3 
.-

I--
6~ 

Assembly type. hori zonta l 1_ 63 

f---
I rr-------:,] I 

~LLj~ 
I--

4 75 

SAIA~PLC Programmable controllers 
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Standard version 

Accessories 
Order no. 
4'108'3671 '0 

Order no. 
4'108'3672'0 
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B 2.6 Dimensions and installation of PCA2.D14 

The display module can be installed in any location desired. 

It can be fastened in two ways: 

- with a clamping spring 
- with a frontal frame and screws 

(The clamping spring and the frontal frame are supplied with every PCA2.D14). 

Dimensions 

Opening for in
stallation valid 
for both assembly 
types 

Fastening with 
clamping spring 

Fastening with 
frontal frame 
and 2 counter
sunk screws 
M3/90° 

048 

c'U---_----J D 
j 

I 
I 
I 
I 
I 

[ I 
1+---------

~ 
I 4 

~ 

00 

052 

, '//////////. 

~ ~ 
~ ~ 
~ % 
~ ~ 
/ '/////////// 

_·-r· __ ~ 
rr , "il 

I 
I 
I 
I 
I 

I I 
: I 
: I 
l!:: 

'---·-r-~. 
dJ 

I. I 
.i 

,'---------------------------------------------------------------------------~ 
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PARTC OPERATING MODES 

C1 Basic operating modes 

- RUN 
-PROG 
- MAN (Bit) 
- STEP 
- BREAK 

C 1.1 Summary of operating modes 
~ 

C 1.2 Detailed description of operating modes 

C2 Further operating modes (only for PCA2.M22/M32) 

C 2.1 TEST 

C 2.2 MAN or MAN BIT 

C 2.3 TEXT or text memory as data register 

C2.4 MAN BCD 

C2.5 LCM 

C2.6 List of modules 

SAIA'PLC Programmable controllers 





General 

In addition to the operating modes "programming" (PROG) and "normal program 
execution" (RUN), further useful operating modes are available for starting up 
and servicing. For this, only the compact programming unit PCA2.P05 is required 
for all SAIAoPLC. 

I PCA2.Mi1] 

STEP 

I PCA2.M221 

STEP 

BREAK 

RUN 

I PCA2.M32I 

STEP ----.. 

BREAK 

TEST 

RUN 

----- MAN 

PROG 

----- PROG 

----- MAN 

..---TEXT 

-----PROG 

.---- MAN BIT 

..,.--- MAN BCD 

.--- TEXT 

""---LCM 

PROG 

Display af 

The operating modes are selected 
with the operating modejselector 
switches opposite on all processor 
modu les of the PCA2 series. 
The selector switch is only active 
when a programming unit is plugged 
into the PGU connector. 

PCA2.P05 

STEP COOE OPERANO 
o o o 

I~Dlfft~1 
ORUN ACCUc, o 
OBROK 

the selected 
operating mode 

JI OSTEP 
OTEXT 
OMAN 

Keys for selecting{ 
operating modes 
have no functian 
on PCA2 

OPRQG 

G.J [!]GJ 
000 

Q[!]GJ GJ 
Q~~ 0 
GJ [2J [2J D 
~1~[D0 
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e 1 Basic operating modes 

RUN Normal program processing 

PROG A user program can be loaded into a RAM memory 

MAN Manual interrogation and setting of elements 
(inputs, outputs, flags, timers, counters) 

STEP Jump to a preselected step address (program 
line) of the user program and step-by-step 
operation 

BREAK Program processing up to a set IIbreakpoint ll 

and subsequent step-by-step operation 

SAIA'PLC Programmable controllers 



C 1.1 Summary of operating modes 

R U N Norma l program execut i on 

PROG 

MAN ** 

STEP 

BREAK 

The PCA2 is automatically in the RUN··mode when switching on if no programming unit 
is connected. 

Programming 

A program can be stored in a RAM-memory (on the user socket of the PCA1) or 
overwritten (corrected). 

Step o x x x x 

Test program 

[] 
[] 

Code 
x x 

x x 

Operand 
x x x x 

x x x x or ~ to delete a wrongly 
entered line 

~ Terminates the input. 

00 or DD 

Manual testing or setting of elements 

(Elements inputs, outputs, flags, counters, timers) 

Testing: 
Step 

~ x x x .. display of the logic state in the operand (0/1) 
~'---y--1 
Element address 

Setting: o x x x m [1.. .. or [1] 
'--v---i 

Element address 

0--0isplay showing where the program is. 

Jump to the preselected step address of the user program 

o 139 GJ -- Program jumps to s tep 139, then 

~~ ... Step-by-step execution of the program with the result of the logic 
operation being checkable ACC = 1*. Switching to RUN is always possible. 

In case of parallel programs, only the activated parallel program is executed 
in the STEP-mode. 

Interruption of the program run and subseguent step-by-step-operation 

~-----Oisplay showing where the program is. 

~~ .... Step-by-step execution of the program with the result of the logic 
operation being checkable ACC = 1*. Switching to RUN is always possible. 

In case of parallel programs, all programs are executed simultaneously (as 
in the RUN-mode). 

Setting of a breakpoint 

~ 820 0----Program runs up to step 820, then 

00 .... step-by-step operation skipping the "criterial" point. 

*) ACC = accumu1ator is used to indicate the resu1t of the 10gic combination. 
If ACC = 1 (conditions of the 10gic combination fu1fi11ed = 1), the 
fo11owing switching instructions are executed. 

**) If the address of a timer or counter is preceded by a 3 (e.g. 3260 for 
counter 260), the va1ue of this register can be read or entered manua11y 
with W va1ue GJ. 
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C 1.2 Detai1ed description of the operating modes 

RUN Norma1 program processing 
The PCA2 is automatica11y in the RUN-mode when switching on 
if no programming unit is connected. 
For PCA14, the sliding switch must be in position RUN. 

PROG Programming 
A program can be stored in a RAM memory (on the user p1ug-in 
socket of the PCA2) or overwritten (corrected). 

STEP 
xxxx 

CODE 
xx 

[I] xx 

OPERAND 
xxxx 

xxxx 

~ De1etes a wrong1y entered line 

~ Terminates the input 

[!] [!] or [] [] to d i sp l ay the program 

MAN Manua1 testin or settin of e1ements 
E1ements = inputs, outputs, f1ags, counters, timers) 

STEp1) 

Testing: [KJ xxx 

Setting: o xxx 

1) STEP = E1ement address 

OPERAND 

0/1---I--disp1ay of the 10gic 
state 

[I] ---ITJ or li] 

If the address of a timer or counter is preceded by a 3 (e.g. 3260 for 
counter 260), the value of this register can be read or entered manua11y 
with: 

lI] 3xxx [I] va1ue 

For an examp1e see fo11owing page. 
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Continued from footnote 1) 

Example: Input of values 23419 or 127 into counters 290 or 291. 

Input: Display: STEP CODE OPERAND 

[IJ 3290 3290 0Y YYYY 

p LUnits 
Ten-thousands 
Always 0 

Input: Display: STEP CODE OPERAND 

~ 3290 3290 0Y YYYY 
E 23419 3290 02 3419 
E 127 3291 01 0027 ( wrong input ) * 

Correction before storing 

~ 127* 

3291 00 0000 
3291 00* 0127 

* Values <10 1 000 have to be preceded by a leading 0. 
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STEP 

BREAK 

G ----I--Display showing where the program is. 

Jump to the preselected step address of the user program 

[I] 139 G -----4 __ program jumps to step 139 

step-by-step processing of the program with the 
linkage result being checkable: ~ ACCU = 1 2) 

Switching to RUN is always possible. 
In case of parallel program, only the activated parallel 
program is processed in the STEP mode. 

Interruption of the program run and subsequent step-by-step 
operation 

0-----l--Display showing where the program is. 

step-by-step execution of the program with the 
linkage result being checkable: ~ ACCU = 1 2) 

Switching to RUN is always possible. 
In case of parallel programs, all }rograms are processed 
simultaneously (as in the RUN-mode . 

Setting of a "breakpoint" 

[6] 820 G ----i .. -Program runs up to step 820 in slow RUN 
operation 

step-by-step operation over the "critical" point. 

2) Accu ( = accumulator) is used to indicate the status of the logic combination 
When LED lights up, the ACCU = 1 (conditions ot the logic combination fullfilled, linkage 
result = 1) , and the following switching ínstructions are executed. 

SAIA'PLC Programmable controllers 



C 2 Further operating modes (only for PCA2.M22 and M32) 

C 2.1 "TEST" = checkin of the ACCU state of the bit rocessor in the RUN-mode 
only PCA2.M32 

It is often of advantage to know the ACCU state of the bit processor at a 
certain program point in the RUN-mode. 

Proceed as follows: 

- Turn operating mode selector switch to position "TEST". 

- Depress key rAl, followed by the step address for checking the ACCU. 
Each key must ~depressed (approx. 0.5s) until the display has responded. 

- In order to test the following step, [!] is despressed, for the preceding 
step C:J is depressed. 

The ACCU state is displayed in the CaDE-field as follows: 

caDE 

. If the display is effected~ If the display is effected 
in the left digit, the in the right digit, the 
selected step address is in selected step address is in 
the program part of the the program part of the 
word processor. bit processor . 

. If the display remains out, the program does not execute the step 
address. 

Display 0 means ACCU 0 

Display 1 means ACCU 1 

Display 2 means, that the ACCU-state rapidly oscillates between 0 and 1 
(the display is updated every second). 

Example: caDE []J] means that the ACCU = 1 and the selected address is 
in the bit program parto 

Remark: Concerning the operating mode "TEST". 
The cycle time of the CPU in this operating mode is twice the cycle 
time in the operating mode "RUN", i.e. approx. 70J.Ls instead of 35J.Ls. 
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C 2.2 liMAN 11 or liMAN BIT" 

Manual access to the software date-time 

Processor module M32 is only equipped with a software date-time which stops in 
case of voltage failure. The hardware date-time of this module is activated by 
using memory module PCA2.R27 on the upper main memory location and by inserting 
jumper "R27". Processor module M22 comes equipped with hardware date-time. 

All programming units allow direct access to the software date-time (reading 
and writing). 
The following table shows the signification and the numerical range for the 
addresses 4000 ... 4007. 

Address Meaning Numerical range 

4000 Week of the year 1. .. 53 
4001 Day of the week 1. .. 7 
4002 Year (1989=89) 0 ... 99 
4003 Month 1. .. 12 
4004 Day of the month (Feb = 28)* 1. .. 31 
4005 Hours 1. .. 23 
4006 Minutes 1. .. 59. 
4007 Seconds 0 ... 59 

*) Contrary to the hardware date-time R27, the software date-time does not 
tak e the leap years into account (February = 28 days). 

Vou may enter a maximum of 2 digits which appear in the operand (see examples 
on the following page). 
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• Examples: Input for Thursday, June 2nd, 89, 10h 12min 45s 

Input: Display: STEP caDE aPERAND 

A 4000 4000 00 00YY 
E 22* 4000 00 0022 
E 4* 4001 00 0004 
E 89 4002 00 0089 
E 6* 4003 00 0006 
E 2* 4004 00 0002 
E 10 4005 00 0010 
E 12 4006 00 0012 
E 45 4007 00 0045 
+ 

After entering the seconds (4007), key El is depressed~rovided that the 
input corresponds to the actual time. Do not press key li] again, since 
otherwise the input of the calendar week is erased . 

• Display: 

Input: Display: 

A 4000 4000 00 0022 22nd week of the year 
+ 4001 00 0004 Thursday 
+ 4002 00 0089 1989 
+ 4003 00 0006 June 
+ 4004 00 0002 2 
+ 4005 00 0010 10h 
+ 4006 00 0012 12min 
+ 4007 00 0045 45s 

46s 
47s 

* Calendar week and day of the week must correspond to month and date! 
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e 2.3 "TEXT" or text memory as data register 

Input and reading of texts in the text memory 

Input ot texts is eftected on RAM 6264 or 8464 or on the buftered RAM modules 
PCA 1.R92í95j96 which are plugged onto the text socket. 

The following 2 possibilities are available: 

a) Using one of the peA programming units, connected via the PGU connector. 

b) With a peripheral unit with current loop interface, connected to the serial 
data interface. 

For detailed description refer to manual Software level 2. 

Manual text memor PAS 54 for M22 and M32 
PAS 55 

In order to understand the monitor function of the system program, the formats 
which are used for organizing the various registers must be brought to mind: 

eounter register 
Text memory 
(as data register) 

binary 16 bits 
binary 8 bits or 16 bits 
or BeD 8 bits 

For manual access to the text memory as data register the operating mode 
selector switch must be set ta "TEXT". 

It is advantageous to use the data register for epu M32 which is accessible in 
the aperating made liMAN BeD" ar with PAS 56/57 (see chapter e 2.4) . 

• Display of the text memory contents 

a) Immediate display of a character value of 8 bits (1 byte) in binary 
notation 

Upon actuation of key rAl, and subsequent input of the character number 
ta be displayed (0 ... 8f91), the stored value (0 ... 255) is displayed in 
the aperand field in binary notation. 

Input: 

[I) 1831 

Display: 

eharacter no. 

Always 00 0 

Value af 8 bits 
(1 byte) in binary 
natation 

STEP eaDE aPERAND 

T 

1830 00 0157 
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b) Display of the contents of 2 character no. (2 bytes = 16 bits) in binary 
notation 

Actuating the key rcl once has the result that in addition to the selected 
character number t~value of the preceding character can also be combined 
to form a 16-bit value (2 bytes) in binary notation. Consequently values 
in the range 0 ... 65 1 535 can be displayed in the CaDE and aPERAND field. 

Input: Display: 

Character no. selec
ted with key A 

Character for 2 bytes 

STEP 

I 
caDE aPERAND 

E 13 47171 
'---------,--------' 

Value of the 2 characters ---------' 
1830 and 1831 (2 bytes) 
in binary notation 

In such a way, the contents of transferred counters can be displayed with 
their total capacity of 16 bits. 

c) Display of 1 character no. (1 byte = 8 bits) in BCD-notation 

By actuating key [ÇJ (convert) a second time, the bit pattern is displayed 
in BCD-notation. 

Input: Display: STEP caDE aPERAND 

[I) 1831 H 0* 0087 

[J =r r 
0019-

Character no. 

Character for 
BCD-notation 

Always 0 00 

1 byte in BCD-
notation 

*) Character in the code applies to P05. For P10 refer to the table on the 
following page. 

llC 

,'-------------------------------------------------------------------------~ 
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Real BCD-bit patterns are displayed as decimals. If other characters are 
present as e.g. at character no. 1830, these are no BCD-bit patterns. In order 
to be able to interpret their values nevertheless, the following 7-segment 
characters are defined in the aPERAND: 

Binary 7-segment character 
value P10 P05 

10 B B 
11 a B 
12 B B 
13 8 B 
14 B B 
15 blank blank 

• Manual data in uts into the text memor 
limited RAM-memory in this area 

Key 0 subsequent input of the character no., at which the value is to 
be stored 

Key [I] 
Key (I] 

clears the old value and permits new input 

before key ~E I means "convert" 
after key means "clear" 

Key ~, c:J, ~, Q[J: cause storage of 

Corresponding to the reading of data, 3 
manual input of data: 

a) value of 

Input: Display: 

[EJ 7436 

[I] 48 

G 

the value introduced 

cases are distinguished for the 

at a character no. 

STEP caDE aPERAND 

7436 00 0XXX 

7436 00 0048 

7437 00 0YYY 
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b) InQut of a binar~ value of 2 b~tes {e.g. 1487} at character no. 7456 
and 7457 

Input: Display: STEP caDE aPERAND 

0 7457 1. ) 7457 00 0XXX 

W 2) 7457 EY* YYYY 

W 1487 3) 7457 E1* 0487 

[IJ 01487 7457 E0* 1487 

GJ 7459 4) EZ* ZZZZ 

1) Always the higher address of a pair of 2 bytes is entered. 

2) W before ~ results in the conversion to 2 bytes. 

3) If values < 10'0~are entered, a 0 must be typed first. 
Correction with LfJ. 

4) The character no. is automatically increased by 2. 

c) In at character no. 7660 {in BCD-notation( 
onl values from te can be entered 

Input: Display: STEP caDE aPERAND 

lI] 7660 7660 00 0XXX 

[ÇJ 7660 EY* YYYY 

[ÇJ 7660 H0* 00ZZ 

~ 30 7660 H0* 0030 

GJ 7661 H0* 00AB 

*) Characters apply to PCA2.P05. 
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C 2.4 uMAN BCD u = as well as to the data 
re ister of 

Manually reading out and entering BCD-values into the word register 

Display af a stared value 

By depressing key ~ whieh is followed by the word address Rn (0 ... 999) the 
value is displayed in the operand (2 digits). 

Input of a value into the word register 

Key ~ followed by the word address (0 ... 999) . 
. Key E elears the display and allows a new inruí' 
. The va ue is keyed in and terminated with ~, - ,~,~ 

Examples: 

- The BCD-value 35 is to be entered at word address 510: 

(IJ 510 [] 35 GJ 
- The BCD-value 68 is to be entered at word address 174: 

0 174 [I] 65 [I] 68 GJ 
The value ean be eorreeted with 

- The BCD-value 126 ' 537 
and 624: 

o 622 

(623) 

(624) 

[I] 12 

[u 65 

W 37 

key uelearu 

are entered at the word addresses 

3 7 
6 5 
1 2 
0 0 
0 0 

622, 623 

I R624 I 
R623 Value 
R622 12 ' 65 ' 37 
R621 
R620 

When reading the whole register bloek, eheek whether a 0 is at the 
addresses 620 and 621. Otherwise, 0 must be entered. 

- The negative BCD-value -126 ' 537 is to be entered using the register bloek 
R624: 

Proeeed as above, with the 
differenee that a 9 is to be 
entered for the upper value of R620 
whieh is evaluated as negative 
eharaeter by the proeessor. 

o 620 

(621) 

(622) 

ete. 

90 

o 
12 

3 
6 
1 
0 
9 

7 
5 
2 
0 
0 

I R624 I 
R623 Value 
R622 - 12 ' 65 ' 37 
R621 
R620 
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- A binary value is to be entered at word address 715: 

1100 0010 
~ "----Y---J 

~ C 2 

~ 194 

o 715 

B (binary) 

H (hexa) 

D (dec ima 1) 

~ [IJ 194 GJ 
Key "C" (convert) causes conversion from BCD ---> binary of 
the value subsequently entered in BCD-representation. 
An acknowledgement is effected in the OPERAND by the charac
ter E 194. 

Note: 

- Every input is terminated with ~, ~ or ~. 

The above example shows that [f] before ~ results in the conversion of 
the input frorn BCD ---> binary or frorn binar~--> BCD. 
BCD-format is always selected by depressing ~. 

Manually reading out and entering values into the data register 
of the user rnemory 

The user memory of the M32 has a data memory of 8K times 8 bits, which can 
be accessed in the user program via the instructions PAS 56 and PAS 57. In 
order to be able to understand the supervisory function of the system pro
gram recall the representation of the various registers. 

Counter register: 
Word register 
Text memory 

binary 16 bits 
BCD 8 bits or 5 x 8 bits 
binary 8 bits or 16 bits 
or BCD 8 bits 

The word register and data register can be manually accessed in the operating 
mode "MAN BCD". In order to avoid conflicts with the 1023 word registers, the 
value 1100 rnust be added to the data addresses 0 ... 8191 entered. 

SAIA"PLC Programmable controllers 
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Display of the data register contents 

a) Display of a value of 8 bits (1 byte) in binary representation 

The contents of data register 1831 is to be displayed: 

By actuating key [Al and subsequently entering address 2931 (1831 + 1100), 
the stored value (0 ... 255) is displayed in binary representation in the 
operand field. 

Input: Display: STEP eaDE aPERAND 

o 2931 129311 

Address of the data ~ 
registers 1831-------1 
(2931 - 1100 = 1831) 

A lways 00 0 _____________ ---J 

Value of 8 bits (1 byte) 
in binary representation ----------------' 

2930 00 0157 

b) Display of the contents of 2 data registers (2 byte 16 bits) in binary 
notation 

Actuating the key ITJ (convert) once has the result that in addition to the 
selected data register, the value of the preceding regíster can be combined 
to form a 16 bit-value (2 bytes) in binary notation. As a result, values 
from 0 ... 65 1 535 can be displayed in the eaDE and aPERAND field. 

Input: Display: STEP 

129311 

Data register address 1831 I 
selected with key A 
(2931 - 1100 = 1831) 

eaDE aPERAND 

[]~ê =::::;===4=71==71 

Character for 2 bytes 

Value of the 2 registers 
1830 and 1831 (2 bytes) --------------' 
in binary notation 

In this way, the contents of transferred counters can be displayed with 
their total capacity of 16 bits. 

,----------------------------------------------------------------------~ 
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e) Display of 1 data register (1 byte = 8 bits) in BCD-notation 

By actuating key [ÇJ (convert) a second time, the bit pattern is displayed 
in BCD-notation. 

Input: Display: STEP CODE OPERAND 

[ÇJ 2931 H O 00 87 

[J 12930 I [8ju 0019L 

Address of the data I 
register 1830 + 1831 
(2930 - 1100 = 1830) 

Character for 
BCD-notation 

Always o 00 

1 byte in BCD-notation 

Real BCD-bit patterns are displayed as decimals. If other characters are 
present as e.g. in the data register 1830, these are no BCD-bit patterns. 
In order to be able to interpret their values nevertheless, the following 
7-segment characters have been defined: 
--

Binary Character BCD 
value P10 P05 

--
10 B B 
11 Ei B 
12 B B The characters af the P05 

13 B B are used in the explanations. 

14 B B 
15 blank blank 
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Manually entering data into the data register 
(RAM-memory is required in -this area)-

Key 0 Subsequently enter the data register address at which the 
value is to be stored (address = da ta register + 1100) 

Key [I) Clears the old value and permits new input 

Key [IJ before key tE means "convert" 
after key means "clear" 

Keys [!],c:J,~,~ cause storage af the value intraduced 

As with reading of data, 3 cases can be distinguished when entering data 
manually. 

1) Input af a binary value of 1 byte (e.g 48) into a data register 
(e.g. register 6336, addr. = 6336 + 1100 = 7436) 

Input: Display: STEP caDE aPERAND 

0 7436 7436 00 0XXX 

~ 48 7436 00 0048 

GJ 7437 00 0YYY 

2) In ut of a binar value of 2 b tes (e.g. 1487) into the data registers 
6356 and 6357 addr. = reg. + 11 ) 

A Input: Display: STEP CaDE aPERAND 

0 7457 1 ) 7457 00 0XXX 

W 2) 7457 EY * YYYY 

m 1487 3) 7457 E1 * 0487 

W 01487 7457 E0 * 1487 

GJ 7459 4) EZ * nn 

1) Always the higher address of a pair of 2 bytes is entered. 

2) ~ before ~ causes conversion to 2 bytes. 

3) If values < 1~00 are entered, a 0 must be entered first. 
Correct with ~. 

4) The da ta register address is automatically increased by 2. 

*) For PCA2.P05 
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3) InQut of a BCD-value (e.g. 30) into data register 6560 (in BCD-
notation only values from 0 ... 99 ~ 1 byte can be entered). 

Input: Display: STEP CODE OPERAND 

0 7660 (6560 + 1100) 7660 00 0XXX 

W 7660 EY * YYYY 

W 7660 H0 * 00ZZ 

[IJ 30 7660 H0 * 0030 

GJ 7661 H0 * 00AB 

*) For PCA2.P05 
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C 2.5 "LCM" = Load Copy Memory (only PCA2.M32) 

- Virtually all memory modules can be used with PCA2.M32. The full capacity, 
however, is obtained only by using the modules R26 and R27. 

- Copying is effected from the upper plug-in location of the CPU (main memory 
location) to the lower plug-in location (copy memory location). It is not 
important, whether programs or texts are copied. After transferring a pro
gram word, the contents are compared. If the contents of master and copy 
differ, the process will be stopped at once and the error address will be 
displayed. 

- Two programs on two modu les (RAM or EPROM) can be compared to each other in 
a similar way. 

Examples: 

· Input for copying 

~ 1200 (start address) ~ 00 

· Input for comparing the contents 

~ 1200 (start address) O[J 00 

3800 (end address) [] 11 Load" 

3800 (end address) [ÇJ "COMPARE" 

- Copying is effected at different speeds depending on the memory to be loaded: 

For loading into RAM (from RAM or EPROM) copying takes approx. ls/lK. 
· For loading into EPROM (from RAM or EPROM) copying takes approx~s/lK. 

The CPU is able to choose the right speed itself by means of self-testing. 

If a certain text area is to be copied, the text numbers must be converted 
to step addresses as follows: 

Starting text no. x5 ~ starting step address 
Destination text no. x5 (+4) ~ destination step address 

Example: 

Starting text no. 150 
Destination text no. 200 

~ starting step address 750 
~ destination step address 1004 

Note: Use power supply module PCA2.N30/31 and disconnect the I/O cards from the 
bus connectors for copying into EPROM. 
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e 2.6 List of modules 

Type Chapter Page 

KOM 111B B 2.3.1 858 
KOM 121B B 2.3.2 868 
PCA-ASSEMBLER B 2.1.4 648 
PCA1.R95/R96 B 2.1.6 708 
PCA2.A10 B 1.2.1 148 
PCA2.A21 B 1.2.2 168 
PCA2.A31 B 1.2.3 188 
PCA2.A40 B 1.2.4 218 
PCA2.C .. A 7 33A 
PCA2.C2l A 7.1/A 7.2 33A 
PCA2.C30 A 7.2 34A 
PCA2.D12 B 2.2.1 718 
PCA2.D13 B 2.2.2 788 
PCA2.D14 B 2.2.3 818 
PCA2. E10 B 1.1.1 38 
PCA2. E1l B 1.1.2 68 
PCA2.E20 B 1.1.3 78 
PCA2.E30 B 1.1.4 98 
PCA2.E60 B 1.1.5 128 
PCA2.F20 B 1. 5 458 
PCA2. H1. . B 1.4.1 368 
PCA2. H11 B 1.4.2 438 
PCA2.H12/H13 B 1.4.3 448 
PCA2. K .. A 8 35A 
PCA2.M21 A 2 4A 
PCA2.M22 A 3 10A 
PCA2.M32 A 4 16A 
PCA2.N20/N21 A 6.1 28A 
PCA2.N30/N31 A 6.2 30A 
PCA2.R26/R27 A 5 25A 
PCA2.P05 B 2.1.1 618 
PCA2.P16 B 2.1.5 678 
PCA2.P18 B 2.1.3 638 
PCA2.S10 B 2.1.2 628 
PCA2. W1. . B 1.3.1 248 
PCA2.W2 .. B 1.3.2 318 
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Notes: 
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fi" 02/64 33 33, Tx 33 383, Fax 02/642245 

Oeutschland SAIA GmbH 

Espaiía 

France 

Flinschstrasse 67,0-6000 Frankfurt 60 
fi" 069/42 09 93-0, Ttx 69 99 375, Fax 069/42 56 54 

Landis & Gyr BC SA 
Batalla del Salado 25, Apartado 575, 28045 Madrid 
fi" 91/467 1900, Tx 22976, Fax 91/239 44 79 

SAIA Sàrl 
10, Blvd. Louise Michel, F-92230 Gennevilliers 
fi" 1/40860345, Tx 613189, Fax 1/4791 4013 

Great Britain AS.AP. Ltd. 

Italia 

Nederland 

Norge 

Õsterreich 
COMECON 

Portugal 

Suomi 
Finland 

Sverige 

USA 

Australia 

Argentina 

Unit 15 D, Compton Place, Surrey Avenue, Camberley, Surrey GU15 3DX 
fi" 0276/691 580, Fax 0276/691581 

Landis & Gyr SpA, Divisione Commerciale 
Via P. Rondoni 1,1-20146 Milano 
fi" 02/42 48.1, Tx 332 142, Fax 02/48300773 

Landis & Gyr BV, Div. Electrowater 
Kampenringweg 45, Postbus 444, NL-2800 AK-Gouda 
'ZJ' 01820/65683, Tx 20 657, Fax 01820/32437 

Malthe Winje & Co A/S 
Cort Adelersgt. 14, Postboks 2440, Solli, N-0202 Oslo 2 
fi" 02/558640, Tx 19 629, Fax 02/55 22 11 

Landis & Gyr Gesellschaft m. b. H 
B reitenfurterstrasse 148, Postfaeh 9, A-1230 Wien 
fi" 0222/842626-0, Tx 132 706, Fax 0222/842626313 

Infoeontrol Eleetronica e Automatismo LDA 
Av. da Igreja No. 68-1° Esq., P-1700 Lisboa 
fi" 01177 51 61-65, Tx 63 454, Fax 01177 56 87 

OY Landis & Gyr AB 
SF-D2430 Masala 
fi" 8/029731, Tx 100 11 53, Fax 8/0297 5531 

Beving Elektronik AB 
St. Eriksgatan 113a, Box 21 104, S-10031 Stoekholm 
fi" 08/151780, Tx 10040, Fax 08/336863 

After sales services: Maxmar Controls Ine. 
99 Castleton Street, Pleasantville, New York 10570-3403 
'ZJ' 91417473540, Fax 91417473567 

Landis & Gyr (Australia) Pty Ltd 
411 Ferntree Gully Road, P.O. Box 202, Mount Waverley, Vic. 3149 
'7l' 3/544-2322, Tx 32224, Fax 3/5437496 

Electromedidor S.AI. y C. 
Defensa 320, RA-l065 Buenos Aires 
"B' 1/337125, Tx 23377, Fax 1/3319 582 

l 


