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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks is comprised of the following parts:

T1 Tubes for r.f. heating

T2 Transmitting tubes for communications

T3 Klystrons, travelling-wave tubes, microwave diodes

ET3  Special Quality tubes, miscellaneoys devices (will not be reprinted)
T4 Magnetrons /

T5 Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

T6 Geiger-Muller tubes

T7 Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories .

T8 Picture tubes and components
Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

T9 Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

T10 Camera tubes and accessories, image intensifiers

T11  Microwave components and assemblies
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1 Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

S2 Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs

S3 Small-signal transistors
S4 Low-frequency power transistors and hybrid IC modules

S5 Field-effect transistors

S6 R.F. power transistors and modules
Ss7 Microminiature semiconductors for hybrid circuits
S8 Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

S9 Taken into handbook T11 of the blue series

S10  Wideband transistors and wideband hybrid IC modules
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks is comprised of the following parts:

IC1

IC2

iC3

IC4

IC5

IC6

IC7

IC8

1C9

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
LOCMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories
Signetics analogue circuits

Signetics TTL logic

IC10* Signetics Integrated Fuse Logic (IFL)

IC11* Microprocessors, microcomputers and peripheral circuitry

* This handbook will be available later this year.
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

C1

c2

Cc3

C4

Cc5

C6

c7

cs

Cc9

c10

C11

C12

c13

c14

C15

Cc16

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices,
hybrid ICs

Television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Electric motors and accessories
Permanent magnet synchronous motors, stepping motors, direct current motors

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)
Variable resistors and test switches

Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors

Piezoelectric ceramics, permanent magnet materials
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GENERAL PLC

MODULES FOR PROGRAMMABLE LOGIC CONTROLLERS

INTRODUCTION

The programmable logic controller (PLC) is used for the controlling of machines or
processes. It can be easily programmed and re-programmed as required.

The modular design of the PLC enables a user to build a PLC which is 'tailor-made’ for
his control task. By specifying the number and the types of PLC modules that he requires,
he avoids purchasing more of the expensive electronic capability than he needs.

The PLC modules are formed on standard double Eurocards. Optically coupled interface
circuits, specifically designed for an industrial environment, provide excellent noise
immunity and a high degree of isolation. The internationally accepted machine signal
level of 24 V is used and generous tolerances on operational margins and thresholds

ease compatibility headaches.

Besides the PLC modules, the PLC comprises back panels, a frame (19 in rack)

and a standard power supply. The frame must conform to IEC297 or DIN41494 (for racks)
and IEC130-14 or DIN41612 (for connectors). The adoption of these standards means that
the frame and the power supply should be easily obtainable.

The following PLC modules are available.

type description catalogue no.

CP10 central processor, 32 registers 4322 027 90420
CP11 central processor, without registers 4322 027 90390
IM10 input module, 16 inputs, 24 V d.c. 4322 027 90434
IM11 input module, 16 inputs, 24 V a.c. 4322 027 90403
LX10 load external interface module 4322 027 91600
MM10 program memory module, 1k, non-volatile core RAM 4322 027 91400

MMI11 program memory module, non-volatile, UV-erasable PROMs,
1 k 13 or 2 k 13 capacity; for program copying or read-out 4322 027 91630

MM12  program memory module, non-volatile, UV-erasable PROMs,

1 k 13 or 2 k 13 capacity: for read-out only 4322 027 91640
OMI10  output module, 16 outputs, max. 0,1 A each, 24 V d.c. 4322 027 90440
OM12  output module, 8 outputs max. 2 A each, 24 V d.c. 9360 011 50112
PI10*  punch and teletype interface module 8222 412 41572
PU10 programming unit 4322 027 90410
DL back panels 9390 269 .0112

* Development type.
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PLC MODULES FOR GENERAL
PROGRAMMABLE LOGIC CONTROLLERS

1

The diagram shows, in a simplified form, the function of each of the PLC modules. In
operation the PLC cycles continuously through a data input/output cycle and a data pro-

cessing cycle.

LED OR PROCESS

PLC

/ // *::m “":.r:::...
////

used to program
[ J any number of systems

7227
_

The input module converts the signals from the plant into a binary form acceptable to the
central processor.

The central processor reads the data from the input module, performs logic equations
on it in accordance with the program instructions and transfers the results to the output
module.

The output module converts the binary data from the central processor to electrical
signals suitable for the control of the plant.

The program memory is the store in which the set of instructions that comprise the
program are stored. These instructions dictate the actions which must be taken in
response to the condition of each input.

The programming unit is the means by which an operator can write a program, or
changes to a program, into the program memory. The unit is portable and thus one may
be used to serve any number of PLCs. It is also sufficiently inexpensive to make the
permanent location of one in each PLC for monitoring or test purposes, a realistic and
useful proposition.

4 October 1976



GENERAL MODULES FOR PLC

PROGRAMMABLE LOGIC CONTROLLERS

GENERAL CHARACTERISTICS

Operating temperature range
Storage temperature range

Dimensions

Supply voltage (d.c.)
Maximum number of input + output signals
Maximum program length

Cycle time

TESTS AND REQUIREMENTS

(o)
0to+60 C
-40 to +70 °C

160 mm x 233 mm (double Eurocard)
according to IEC297 or DIN41494

Vp=5V iS%;% < 5V/ms

512

4 x 1024 words

0,029 (nppg + noM) + 1, 85 npyp\ ms

npg = Dumber of input modules
no)p = humber of output modules
nppv = humber of memory modules

All modules are designed to meet the tests below.

Vibration test

IEC68-2, test method Fc: 5 to 55 Hz, amplitude 1,5 mm or 5 g (whichever is less).

Shock test

IEC68-2, test method Ea: 3 shocks in 6 directions, pulse duration 11 ms, peak acceler-

ation 50 g.

Rapid change of temperature test

IEC68-2, test method Na: 5 cycles of 2 h at -40 °C and 2 h at +70 °c.

Damp heat test

IEC68-2, test method Ca: 21 days at 40 OC, R.H. 90 to 95%.
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4322 027 90420 CP10
4322 027 90390 CP1

CENTRAL PROCESSORS

DESCRIPTION

These central processors are modules intended for use in combination with the input
module IM10 (or IM11), memory module MM10 (or MM11 or MM12), output module OM10

(or OM12) and programming unit PU10 to assemble a programmable logic controller (PLC).

The central processor is the heart of the logic controller; it asks the input modules for
data and the program memory for instructions, processes the data according to these
instructions, and applies the result to the output modules. It also generates the internal
timing of the controller.

The processor actions take place in two distinct cycles: an input/output cycle and a data
processing cycle.

During the input/output cycle the processor addresses each input stage in turn (counter/
buffer register) and transfers the present data to the corresponding scratch-pad memoi‘y
location, see Fig. 1. In the same cycle the processed data of the previous data processing
cycle are clocked out from the scratch-pad memory into the latch flip~flops of the output
modules. As the scratch-pad memory can hold up 512 bits of data the central processor
can handle a maximum combination of 512 inputs, outputs, and intermediate results.
Provision is made to prevent loss of information of the scratch-pad memory in the case
of power failure.

During the data processing cycle the processor applies an address and a cycle initiate

signal to the program memory, which in turn then apply a program word to the processor.

The program word contains an instruction and an address, which comprise 13 data bits.
An instruction consists of 4 bits of data; these are applied to the logic processing unit
and the register processing unit. 1) The other 9 bits of data form the scratch-pad
memory address and are used to select the data bit at this memory location, and also one
of the 32 8-bit registers. 1) The logic processing unit only processes data from the
scratch-pad memory. The register processing unit processes the data stored in one of
the 8-bits registers, in conjunction with a working register (A-register). Due to the fact
that a register is always selected when a scratch-pad memory address is selected, the
results of register processing will be stored in the corresponding scratch-pad memory
location (condition register). Data for the registers can be supplied by the program
memory or by an external source. These data are stored in the registers during the
data processing cycle.

l) Only present in the CP10. Y,

October 1978 7



CP10 CENTRAL PROCESSORS - 4322 027 90420

CcPN v 4322 027 90390
| | psco to
| output
! module
| ————— - l
| 1 | SBCP to
' | 1 programming
| SCRATCH-PAD —q wemrTs unit
! MEMORY % | RECISTER | |
| | i
: e e i
i 4 A X
— from DBIC | | | l LEXg.;  from
— input + e T | ',——-‘—4——-4—— external
S—— module v source
—_— I Ao ]
— oI T
— h 1 Rrecister | |
| LOGIC | PROCESSING | |
PROCESSING UNIT
i UNIT —+ by
b————— 4 [
] | A-REGISTER |
! LAt - | .
D
I load program memory | '
i o ——— e — — — -~
| instruction address |
h
'
A ;
PROGRAM MEMORY COUNTER/BUFFER | ! BCO0s  to input
! ADDRESS COUNTER REGISTER I | output modules
LDCP } { PBMCP .17 7273825
to ABCMg-g ENCM 4 from
programming ; program
unit to program memory memory

Fig. 1. Simplified block diagram of the central processor. Blocks drawn with broken lines
are only extant in the CP10.

The central processor is built on an epoxy-glass printed-wiring board of 233, 4 mm x
160 mm (Euro-card system). The board is provided with two F068-1 connectors (board
parts);the corresponding panel parts are available under catalogue number 2422 025 89288
(pins for wire wrap), 2422 025 89298 (pins for dip soldering) or 2422 025 89326 (solder
tags) 1). The board has a metal screen at the components side, which is connected to the
0V line.

l) For a general description of the Euro-card system see IEC297 or DIN 41494 for 19-in

racks and IEC 130-14 or DIN 41612 for connectors.
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4322 027 90420 CENTRAL PROCESSORS CP10

4322 027 90390 cPn
ELECTRICAL DATA
Supply
Supply voltage (d.c.) Vp 5V 5%
current Ip max. 2,1 A
typ. 1,9 A

Battery back-up requirements to save contents of the scratch-pad memory in casc of
power failure.

Battery voltage VB 4,5t07,5V

Battery current (Vp = 0 V) Ig typ. 3,5mA atVg=5V

Trickle charge current (Vp =5 V) typ. 2 mA at Vg =5V
Input data

All inputs meet the standard TTL specifications.

input function load terminations (Fig. 4)

connector 1| connector 2

PBMCP( 1TTL a2, c2
PBMCP 1TTL a3, c3
PBMCPy 1TTL a4, c4
PBMCP3 1TTL a5, ¢5
PBMCP4 1TTL a6, cb
PBMCPs 1TTL a7, c7
PBMCPg Program word bits from program 1TTL a8, c8
PBMCP7 memory. 1TTL a9, c9
PBMCPg 1TTL alo, cl0
PBMCPq 1TTL all, cll
PBMCP 10 1TTL al2, cl2
PBMCP]] 1TTL al3, c13
PBMCP 12 1TTL al4, cl4

Memory identification signal;this signal
MICC is connected to one of the four ENCM- |2 TTL a5
outputs of the central processor.

Store command from programming unit;
initiates SCCM (see output data) when
the central processor is in a data
processing cycle.

SCPC 2TTL als, cl5

Data bit from input stage; data is stored
DBIC in scratch-pad memory during input/ 3TTL c20
output cycle.

Clear signalfrom external source. When
CLCP is LOW the central processor is

CLCP kept inthe start position of an input /output |2 TTL a20
cycle; when CLCP is HIGH the central
processor is running (see also SPCE).

October 1976 ) 9



CP10

CENTRAL PROCESSORS

4322 027 90420

cPn 4322 027 90390
input function load terminations (Fig. 4)
connector 1| connector 2
Scratch-pad clear enable line from ex-
ternal source. When SPCE is HIGH and
CLCP goes from LOW to HIGH all .
scratch-pad places (except those which
are addressed as an input) are set to zero|2 TTL a22
SPCE in the first input/output cycle; when SPCE
— is LOW and CLCP goes from LOW to
—— HIGH the central processor starts with a
— normal input /output cycle.
o Identification signal from input module;
prepares central processor for data on
Ipic DBIC to be written in the scratch-pad 3TTL c24
memory.
Identification signal from last input or
IDLC output module; indicates that the last 2 TTL c26
input or output module has been selected.
LEXg ITTL | a6
LEX; 1TTL a7
tgiz Data inputs from an external source; i ;?II: :f;
LEXi eight data bits from an external source I TTL al0
LEXs can be loaded into the A-register. 1 TTL all
LEXg 1TTL al2
LEX7 1TTL al3
Output data
All outputs meet the standard TTL specifications.
output function loada- terminations (Fig. 4)
bility connector 1| connector 2
ABCIO( 32 TTL 2
ABCIO 32 TTL c4
ABCIOy | pddress bits to input and output mod- 32 TTL c6
ABCIO3 . 32 TTL c8
ules. ABCIO(.3 select the input or
ABCIO4 ABCIO 1 he i 32 TTL cl0
ABCIOS output stage,d X 4-g Select the input 32 TTL 12
ABCIOg | OF output modutes. 32 TTL cl4
ABCIO7 32 TTL clé
ABCIOg 32 TTL cl8

October 1976



4322 027 90420

4322 027 90390

CENTRAL PROCESSORS

CP10
CPl

output function loada- terminations (Fig. 4)
bility connector 1 | connector 2
ABCM 10 TTL a20, c20
ABCM; 10 TTL a2l, c21
ABCM, 10 TTL a22, c22
ABCM3 10 TTL a23, c23
ABCM4 Address bits to program memory, 10 TTL a24, c24
ABCMS initiated by program address counter. 10 TTL a25, c25
ABCMg 10 TTL a26, c26
ABCMy 10 TTL a27, c27
ABCMg 10 TTL a28, c28
ABCMy 10 TTL a29, c29
ENCM; ) . 8§ TTL | al, cl
Excw, | Ble s o progran memoryi o o | a2
ENCMg ory capa ‘iteciejii;z:scdnt(?4 i §TTL a3
ENCM, |7 CAPACEY S §TTL | as
Store command to program memory;
level determines whether a program
word is read out from program mem-
sccMm ory to central processor (LOW) or a 10 TTL al7, cl7
new program word is written into the
program memory (HIGH). SCCM =SCPC.
Cycle initiate signaltoprogram memory;
CICM depending on the level of SCCM, CICM 9 TTL al9, cl19
starts read/restore or clear /write cycle
CICM . . e al8, cl8
(bipolar to reduce noise sensitivity).
az 3 Inverted clocksignaltoprogrammingunit. | 10 TTL | al5
Clock signal to output module, stores 32 x
CLCO data on DBCO into output stage during OM10 a28
input /output cycle.
Data bit to output module; data is stored
DBCO in output stage by CLCO. $1TTL c22
Status bit to programming unit; clocked
SBCP by ¢57 it indicates "1" or "0" at selected |1 TTL alé
scratch-pad memory address. ’
Synchronization signal to programming
LDCP unit, syr.lchromzes au?<111ary ad.dress 10TTL | a14
counter in programming unit with address
counter in central processor.
Clock signal for state indication on pro-
b5 gramming unit; occurs only during data 10 TTL al6, cl6

processing cycle.

Alarm output (a26 of connector 1): open collector output, which indicates a LOW level

when Vp < 4,75 V. Vg1arm, LOW level < 0,4V at I = 3 mA.
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CP10 CENTRAL PROCESSORS 4322 027 90420

CP1 4322 027 90390
Time data
‘Scan time per input or output module 0,029 ms
Read time per 1 k memory module 1,85 ms
Total cycle time 0,029 (apyv + noM) + 1, 85 nyp ms

npy; =number of input modules
noyg = number of output modules
np\ = humber of memory modules

Note - By removing a wire jump, marked "A", on the central processor board the
scan time per input or output module is set to 7,4 ms.

INPUT/OUTPUT | DATA PROCESSING CYCLE —————————={ INPUT/OUTPUT
CYCLE program memory address | CYCLE
| o 1 | 2\ e ||
1*-————- 1024 x1800 1§~ |

o] \
soons |0 [T 7 Tl [ ] |
v | ! |
n_n 1 n\\. A N | B

5CCM

T
G

PEMCP ., [T o ] o J[ » ]]\\\\(1775)] [ w1 I | |_
S S G ) G G 0 G

o5 L] | ] Lj‘\h | L]

S X X X X X A

7273526

Fig.2. Timing diagram of data processing cycle.

12 October 1976



4322 027 90420
4322 027 90390

CENTRAL PROCESSORS

CP10
CPl

INPUT/OUTPUT CYCLE

DATA
PROCESSING
CYCLE

input module stages
2 I s | e 1

output module stages

2

16x1800ns

Il s 16

16x1800 ns —————————

DATA
PROCESSING
CYCLE

IDLC

DBCO X

B

BIC [

L
|

Fig. 3.

1213527

Timing diagram of input/output cycle.
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CP10

CENTRAL PROCESSORS

4322 027 90420

CP11 4322 027 90390
MECHANICAL DATA Dimensions in mm
Outlines
-~ 1719403 —— >
7,8 -+ |«-25max
, y 0 20
- ’4— l - 180_0,3 . -bl +£03 -
: i (p.w. board) EF_J;
p— o T cP10
= alifds 4B
E——— I ’ 1 POWER
T I 1
—_— S
: | : g
) . connector
' | 1
Gl E
1" L\j I @
0 I—
2334
- | -04 2618
i P-W. +04
14,5 (board)
i max ||
c1 H--‘_—. a1 _ @
2 [l a2
1 |
1 1
I i
: : /‘
| . connector
I 1
i i
| .. ]
=1
o 2
¥ |
oy I=} _ Y
REAR VIEW M2,5 7273518 FRONT VIEW
Fig. 4
Mass 400 g
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4322 027 90420 CENTRAL PROCESSORS CP10
4322 027 90390 CPN

Terminal location

connector 1 connector 2
row C row a row ¢ row a
ENCM; 1 ENCM i.c. 1 i.c.
ABCIOg 2 ENCM3 PBMCP( 2 PBMCP(
n.c. 3 ENCM3 PBMCP 3 PBMCP;
ABCIO 1 4 ENCM4 PBMCP2 4 PBMCP9
n.c. 5 MICC PBMCP3 5 PBMCP3
ABCIO2 6 LEXp PBMCP 4 6 PBMCP 4
n.c. 7 LEX1 PBMCPs5 7 PBMCPj5
ABCIO3 8 LEXy PBMCPgq 8 PBMCPg
n.c. 9 LEX3 PBMCP7 9 PBMCP7
ABCIO 4 10 LEX4 PBMCPg 10 PBMCPg
n.c. 11 LEXjs PBMCPg 11 PBMCPgq
ABCIOg5 12 LEXg PBMCP 10 12 PBMCP 10
n.c. 13 LEX7 PBMCP 1 13 PBMCP11
ABCIOg 14 LDCP PBMCP 19 14 PBMCP 15
n.c. 15 CLas SCPC 15 SCPC
ABCIO7 16 SBCP ¢57 16 057
n.c. 17 n.c. SCCM 17 SCCM
ABCIOg 18 n.c. CICM 18 CICM
n.c. 19 n.c. CICM 19 CICM
DBIC 20 CLCP ABCMg 20 ABCM(y
n.c. 21 n.c. ABCM] 21 ABCM
DBCO 22 SPCE ABCM3 22 ABCM2
n.c. 23 n.c. ABCM3 23 ABCM 3
IDIC 24 n.c. ABCM 4 24 ABCM 4
n.c. 25 n.c. ABCM5 25 ABCM5
IDLC 26 alarm ABCMg 26 ABCMg
n.c. 27 n.c. ABCM7 27 ABCM7
0 Vl) 28 CLCO ABCMg 28 ABCMg
n.c. 29 n.c. ABCMg 29 ABCMo9
n.c. 30 n.c. Vg 30 Vg
Vp 31 Vp Vp 31 Vp
ov 32 ov ov 32 oV

n.c. =not connected.
i.c. = internal connection.

Ly No supply line; only to be used as a ground connection for CLCO.
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IM10
M1

INPUT MODULES

DESCRIPTION

These input modules are intended for use in combination with the central processor CP10 (or CP11),
memory module MM 10 (or MM 11 or MM12), output module OM10 (or OM12) and programming
unit PU10 to assemble a programmable logic controller (PLC).

The IM10 and IM11 are identical in many respects, but the IM10 is designed for d.c. inputs, whereas
the IM11 is designed for a.c. and unsmoothed rectified inputs. Each input module contains 16 address-
able input stages, equipped with photocouplers to obtain electrical isolation between external and
internal circuitry (Fig. 1). All inputs are floating with respect to each other. Each input stage has a
LED for status indication: it is lit when the input is active. A delay circuit (symmetrical delay time
typ. 1 ms) is incorporated in each input stage of the IM10, to increase the noise immunity. The delay
time can be increased by adding extra capacitance (approx. 0,068 uF/ms). A rectifying and smoothing
circuit is incorporated in each input stage of the IM11.

LED
\

—
—

| +5V indicator
'
1l

a —t——> 10
B1 channel
' selection
data | B2 '
input
'
co- ! s |
T T T T T T T T T T T T T T T T e
Fig. 1a Circuit diagram of an input stage (IM10).
i +5V —]
| +5V indicator '
X LED I
| =
o l
)
a > to
B1 'H- channel
' l selection
data B2 L + '
input I GD @[:: 'J—: l
1
cO ! ov l
I_"—'_'—'“"“"_'_'_'_'_'_'7_274'4177

October 1978
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4322 027 90434
IM10 4322 027 90403
M1

I

Each input module has nine address inputs(ABCI0g.g) and five module identification inputs (MIDq_4),
which are accessible on the connectors at the rear (Fig. 2).

The circuit is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (Euro-card system).
The board is provided with two F068-1 connectors (board parts); the corresponding rack parts are
available on the back panels BP11 to BP16 or separately under catalogue number 2422 025 89291
(pins for wire wrapping), 2422 025 89299 (pins for dip soldering) or 2422 025 89327 (solder tags).*

data inputs
A

IR IR R IR R TR] HIHIHIH]

I INPUT STAGES |
L L L

A 4 v A 4 A 4 Y A \ 4 \ 4 A 4 Y Y A 4 4 A 4 \ 4
r

ABCIOq3—— STAGE SELECTION »— DBIC
ABCIO4g—— T T T T T T lernc
MIN —— —— 1DLC

MODULE SELECTION

—— M_.IDO_I‘

7273520

Fig. 2 Block diagram of the input modules.

* For a general description of the Euro-card system see IEC 297 or DIN 41494 for 19-in racks and
IEC 130-14 or DIN 41612 for connectors.
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Input modules IM10

IM11
ELECTRICAL DATA
Supply
Supply voltage (d.c.) Vp 5V +5%
current Ip max. 05 A
typ. 0,45 A
Input data
The data inputs are Dixyq to DIxy7 and Dixzg to Dixz7. They are accessible on
connector 2, see "Terminal location’’.
5V level** | 24 V level
Active voltage (Vg.c)* 35t06 VA 17to 30 VA —
Non-active voltage (V4.c)* 01t00,8V or floating4|0 to 7 V or floatinga —
Input current, active at Voo =5V or 24 V resp. typ. 10 mA typ. 10 mA

The inputs mentioned below meet the standard TTL specifications.

terminations of

input function load connector 1 (Fig. 3)
ABCIOq 1TTL a2, c2

ABCIO 1TTL a4, c4

ABCIOp 1TTL a6, cb

ABCIO3 Address bits from central processor; 1TTL a8, c8

ABCIOy4 ABCIOq.3 select the input stage, 1TTL al0

ABCIOg ABCI04.g selection the input module. 1TTL al2

ABCIOg 1TTL a4

ABCIO7 1TTL al6

ABCIOg 1TTL al8

Module inhibit signal from external source;
a low level applied to this input inhibits
IN
M data on DBIC to be stored in the scratch- 2TTL c26
pad memory of the central processor.

MIDg 2TTL c10
MTD1 27TL c12
MIDy Module identification inputs; provide 27TTL cl4
MID3 module with individual identity. 2TTL cl16
MiD4 2TTL c18

* Voltage between terminal of row a and terminal of row ¢ of connector 2.
** By short-circuiting terminals B1 and B2 (see Figs 1a and 1b).
A D.C. (for IM10) or a.c. values (for IM11).
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4322 027 90434

IM10 4322 027 90403
IM11
Output data
All outputs (open collector) meet the standard TTL specifications.
output function loadability terminations of
connector 1 (Fig. 3)
Data bit to central processor; data is
DBIC stored in scratch-pad memory of 10TTL a20
central processor.
— Identification signal to central processor
— (active LOW); prepares central pro-
—— IDic cessor for data on DBIC to be written in 107TTL c24
——
the scratch-pad memory.
Identification signal from last input
module to central processor (active
IDLC HIGH); only the IDLC output of the last 2TTL a26
input module has to be connected with
the IDLC input of the central processor.
October 1978



Input modules IM10

IMT1
MECHANICAL DATA Dimensions in mm
Outlines
- 171,9%0,3 >
7.8
-8 160_ . *’ s
(p.w. board)
== S I}
c2 J;B a2 ] } IM10
et | forefl | as - 00 —
I | : o= ' o —
NI =1 20 =
! I . connector ] 0
. ) 1 - 40
: . m 5 O
\ | - 6 O
calo .. ulso o 7 0
€32 .. a32 ——
0
component side 233,4_071‘ 2618
P-W. +04
board
c2 {:—- a2
cb [ ff+ ol | at o O
\ ) [e)
. . 20
! ! connector 30
; X 2 40
' ! 5 O
' : ' 6 O
30 |||« «lf | a30 7 0
c32 .. a32
:L:H \
e N
REAR VIEW 726937811 FRONT VIEW
Fig. 3.
Mass 250 ¢
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IM10
IM11

4322\0\27 90434
4322 027 90403

Terminal location
connector 1

row ¢ row a
ABCIOg 2 ABCIOg
ABCIO; 4 ABCIO9
ABCIOo 6 ABCIOo
ABCIO3 8 ABCIO3
—MEO 10 ABCIOg4
MID 12 ABCIOg
MIDy 14 ABCIOg
MID3 16 ABCIO;
MIDg 18 ABCIOg
ov* 20 DBIC
ov* 22 n.c.
IDIC 24 n.c.

MIN 26 IDLC
n.c. 28 n.c.

Vp 30 Vp

ov 32 oV

n.c. = not connected.

connector 2

row c row a

Dixyo 2 Dixyo
Dixy1 4 Dixvy1
Dixy2 6 Dixvy2
Dixy3 8 Dixy3
Dixya 10 Dixvya
Dixys 12 Dixvys
Dixye 14 Dlixve
Dixy7 16 Dixy7
Dixzo 18 Dixzo
Dixz1 20 Dixz1
Dixz2 22 Dixz2
Dixz3 24 Dixz3
Dixza 26 Dixza
Dixzs 28 Dixzs
Dixze 30 Dixze
Dixz7 32 Dixz7

* No supply line; only to be used for coding of the MIDg.4 lines.

22
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LX10

LOAD EXTERNAL INTERFACE

DESCRIPTION

This load external interface is intended for use in combination with the central processor CP10, input
module IM10 or IM11, output module OM10 or OM12, memory module MM10, MM11 or MM12 and
programming unit PU10 to assemble a programmable logic controller (PLC). The module can be used
as an interface between the load external inputs LEXqg to LEX7 on the CP10 and a number of 8-bit

data sources. The data outputs of the different data sources have to be connected to one 8-bit data bus.

The LX10 has 16 enable outputs ENg to EN17, which are to enable the different data sources.

The 8-bit data bus has to be connected to the data inputs DB( to DB7. The data applied to the data
inputs can be inverted on the LX10 by activating the data bit invert input DBI (see the truth table on
the next page). The applied data can have a 5 V or a 24 V level. A block diagram is given in Fig. 1.
The data inputs and enable outputs are electrically isolated from the 5 V logic circuitry by means of
photocouplers. All data inputs are floating with respect to each other. Reading data from the data
sources will only occur during the input/output cycle. The data are then stored in a 16 x 8 random-
access memory (RAM) on the LX10. The data can be read out of the RAM during the data processing
cycle. Storing data into the RAM can be inhibited by applying a 0 V level to the module inhibit input
(MIN). Reading data out of the RAM cannot be inhibited. The module has 6 address inputs ABCIO3
to ABCIOg. This means that a total number of 64 data sources of 8-bits can be connected to the PLC
system via 4 LX10 modules. Therefore the module is provided with 2 module identification inputs
(MID3, MIDg4) which are accessible on the connector. Irrespective of the number of LX 10 modules
used, a complete input/output cycle of 0,924 ms will occur.

January 1978
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LX10 J I 4322 027 91600

8
DBy_; 8 RAM 8 g !
LEXy_;
DBI (16x8)

| !
' write enable address |
I 1 4 1 '
| |
| .
' I |
CLCO —»
1
MIN -
- |
I 1 1
LDCP = 7 CONTROL AND | 16 l e
| 1 DING i 0-1
micc —— ADDRESS DECO
| |
a 2 '
MID; . MID, - I
ABCIO;_g - L |
N 73 7-PET
Fig. 1
Truth Table
data inputs data input data ouput
DBg to DBy DBI LEXQg to LEXy
active active 0
non-active active 1
active non-active 1
non-active non-active 0
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Load external interface

LX10

ELECTRICAL DATA
Supply

Logic supply voltage (d.c.) Vp 5V *5%
. max. 0,7 A
Logic supply current (d.c.) Ip typ. 0.6 A
. 5V 5%
Supply voltage (d.c.) to drive enable outputs 24V + 25%
Supply current (d.c.) to drive enable outputs max. 3 mA
typ. 2,56 mA
Input data —
The data inputs are DB to DB and DBI. They are accessible on connector 2 (see “"Terminal location’ -
and Fig. 2 for connection).
5Vlevel | 24V level
Active voltage (V4.c)* 3506V 181030V
Non-active voltage (Vg.c) * 0t 0,8V 0to 0,8V
Input current, active at V5. =5V or 24 V resp. typ. 10 mA | typ. 10 mA
Connector 2
row a, terminals 1, 3,5, 7,9, 11, 13, 15, 17 5V
[ ]
row a, terminals 2, 4, 6, 8, 10, 12, 14, 16, 18 24V
Gv- 3
row ¢, terminals (1,2), (3,4), (5,6), (7,8), 0V o . 7276196
(9,10), (11,12), (13,14), !
(15,16), (17,18) Fig. 2 Input circuit DBg
to DBy and DBI.
All other inputs are connected to the CP10 and meet the standard TTL specification except the
CLCO-input.
* Voltage between terminal of row a and terminal of row ¢ of connector 2.
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LX10 4322 027 91600

terminations (Fig. 4)

input function load
connector 1 connector 2
ABCIO3 1TTL a8
ABCIOy4 1TTL al0
ABCIOg . 1TTL al2
ABCIOg Address bits from central processor. 1TTL ald
ABCIOy 1TTL al6
ABCIiOg 1TTL al8
e Signal from central processor
o LDCP indicating the beginning of data 2TTL c15
— processing cycle.
Signal from central processor;
MICC trailing edge indicates the end of 1TTL cb
the data processing cycle.
Module inhibit signal from external
source; a LOW level applied to this
MIN input inhibits data on DBq to DBy to 2TTL c26
be stored in the RAM on the LX10.
iD3 . e . 27TTL c16
WD, Module identification inputs. 2TTL c18
CLCO * Clock signal from central processor. * a28

* Input with relatively high input resistance (typ. 40 k).
CLCO-input, LOW level: max. 1V;

HIGH level: min. 2,4 V.

26
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Load external interface LX10

Output data
The enable outputs are ENg to EN17; they are open-collector outputs.
Output voltage LOW, with respect to COMMON

at IEN =80 mA <05V
Output voltage HIGH <30V
. loada- terminations (Fig. 4)
output function L
bility connector 1 connector 2
LEXp 10TTL a7
LEX1 10TTL c7
LEX>o 10TTL a9
LEX3 Data outputs to be connected to 10TTL c9
LEXg LEXq to LEX7 inputs of CP10. 10TTL all
LEXg 10TTL ¢l
LEXg 10 TTL al3
LEX7 10 TTL c13
Identification signal from the LX10
to the CP10. This connection forces
IDLC a complete input/output cycle. a2b
This terminal is direct connected
to O V on the LX10.
Time data
Time that a data source is enabled
when CP10 is used with non-extended
input/output cycle ten 58 us
when CP10 is used with extended
input/output cycle ten 14,8 ms
Time that data have to be present on DB( to DBy
before end of enable signal
with non-extended input/output cycle tds 12 us
with extended input/output cycle tds 2 ms
E_NO
E—Nl
DB DATA DATA
0-7 STABLE STABLE
7276198
- tdS —_
t

Fig. 3.
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LX10

4322 027 91600

I

MECHANICAL DATA

Dimensions in mm

Qutlines
171,803 —MM» 20
7,8 —+||«2.5 max - -
- S T P £03
o Hp (p.w. board) S A
o a:’ﬂ . '_1@ 1 LX10
c‘Z E 5 aIZ _‘: o
: sie : m| POWER
| ‘ I
! |
e I
1 |
| I i
: | connector
| ! 1
i I
| .o !
S| H
a ]; &
234 G4 261,8
_J BE component side pW. 10,2;
14.5 % board
— max
3 —'—:. a1 (@
P %
| I
I i
| 1
|
! |
| I
: % connector
I ! 2
! |
P el !
S i | B l
7 i b
® n7b ) '
REAR VIEW M25 7276201 FRONT VIEW
Fig. 4.
Mass 270g
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Load external interface

LX10

Terminal location

connector 1

connector 2

row c row a row c row a
n.c. 1 nc DBp 1 DBg (5V)
ne. 2 ne (note 4) { DBg 2 DBg (24V)
n.c. 3 nc DB1 3 DBy !
n.c. 4 nec {note 4) { DB; 4 DBy {
ol I S O B
LEX1 7 LEXg { DB3 7 DB3
O - T -
3 2 4 4
e 10 ABCIO {note 4) { ey 10 DBy :
LEXg 1 LEXy { Bg 5
F A T I -
7 6 6 6
CEE i - B
n.c. 7 7
i Ao, ooy o
n.c. n.c.
WD, 18 ABCIOg {note 4) { DB 18 DBI (24V)
n.c. 19 n.c. n.c. 19 n.c.
OV (note1) 20 n.c. ENg 20 ENy
n.c. 21 ne. ENp 21 EN3
OV (note1) 22 nc ENg 22 ENg
n.c. 23 nec. ENg 23 ENy
n.c. 24 nec. EN1g 24 EN1q
n.c. 25 IDLC EN1p 25 ENq3
MIN 26 n.c. ENqg 26 EN1s
n.c. 27 n.c. EN1g 27 ENqy
0V (note2) 28 CLCO n.c. 28 n.c.
n.c. 29 n.c. n.c. 29 n.c.
n.c. 30 nec. 24V 30 24V \
(not 3)jSV 31 5V (note 3) (note 5) { 5V 31 5V (note 5)
noteliov 32 ov | ‘Mot COMMON 32 COMMON )

n.c. = not connected

Notes

1. No supply line; only to be used for coding of the MID3’4 lines.
2. No supply line; only to be used as a ground connection for CLCO.

3. Logic supply.
4. Interconnected.
5. Enable output drive.

January 1978
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4322 027 91400 MMI10

MEMORY MODULE

DESCRIPTION

This memory module is intended for use in combination with the central processor CP10
(or CP11), input module IM10,output module OM10 (or OM12) and programming unit PU10
to assemble a programmable logic controller (PLC). The control program is stored in the
memory module.

The memory module is a random access magnetic core memory system with a basic cap-
acity of 1024 words of 13 bits (1 k13) and a cycle time of 1 us. The memory is complete
in itself; it consists of a 3 D, 3-wire stack, timing selectingand inhibit circuitry, address
and data registers, and a memory retention circuit including the 5 V sensing.

The memory module is built on three epoxy-glass printed-wiring boards. The module is
provided with two F068-1 connectors (board parts, Euro-card system); the corresponding
panel parts are available under catalogue number 2422 025 89288 (pins for wire wrap),
2422 025 89298 (pins for dip soldering) or 2422 025 89326 (solder tags) 1).

ELECTRICAL DATA
Supply
Supply voltage (d.c.) Vp 5V £5%
current (cycle time 1, 8 ps) IP operating max. 5,1 A
typ. 4A
standby max., 3,6 A
typ. 3,3 A

Note : The memory is in standby position when ENCM is LOW,

Coollng

An air velocity of 0,2 m/s is required.

1) For a general description of the Euro-card system see IEC 297 or DIN 41494 for 19
in racks and IEC 130-14 or DIN 41612 for connectors.
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MMI10

MEMORY MODULE

4322 027 91400

Input data

All inputs meet the standard TTL specifications.

terminations (Fig. 3)

Input function load connector 1{ connector 2
CICM Cycle initiate signal from central processor | 1 TTL al9, cl19
CicM to pr.o.g:r.am memory (bipolar to reduce noise I TTL als, cl8

sensitivity).
— Store command from central processor;
S SCCM determines read/restore and clear/write 2TTL al7, cl7
_—— cycle.
ABCM 2TTL a20, c20
ABCM; 2TTL a2l, c21
ABCMy 2TTL a22, c22
ABCM3 2TTL a23, c23
ABCMy R 2TTL a24, c24
ABCMs Address bits from central processor. 2 TTL a25, c25
ABCMg 2TTL a26, c26
ABCM7y 2TTL a27, c27
ABCMg 2TTL a28, c28
ABCMy 2TTL a29, c29
ENCM; 3TTL | al
ENCM, | Enable signal from central processor to 3TTL | a2
ENCM3 | select one out of four memory modules. 3TTL | a3
ENCMy 3TTL | a4
PBPMg 1TTL cl
PBPM 1TTL c2
PBPM, 1TTL c3
PBPM3 1TTL c4
PBPM4 1TTL c5
PBPMs5, 1TTL c6
PBPMg | Program word bits from programming unit. | 1 TTL c7
PBPM7 1TTL c8
PBPMg 1TTL c9
PBPMg 1TTL cl0
PBPM10 1TTL cll
PBPM] 1 1TTL cl2
PBPM12 1TTL cl3
Enables outputs PBMCPp-12; when LOW
ENPB these outputs are enabled, when HIGH these | 2TTL | a6
outputs are disabled.
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4322 027 91400 MEMORY MODULE MMI10

Output data

All outputs meet the standard TTL specifications.

output function loada- | terminations (Fig. 3)
bility |connector 1| connector 2
PBMCPq 9TTL a2, «c2
PBMCP; 9TTL a3, «c3
PBMCPy 9TTL a4, c4
PBMCP3 9TTL a5, «¢5
PBMCPy 9TTL a6, c6
PBMCPs5 |Program word bits from program memory | 9TTL a7, c7
PBMCPg |to central processor and programmingunit. | 9TTL a8, «c8
PBMCP; |Open collector output with pull-up resistor | 9TTL a9, c¢9
PBMCPg |(3,9 k). 9TTL al0, clo
PBMCPg 9TTL all, cll
PBMCP1 9TTL al2, cl2
PBMCP; 1 9TTL al3, cl3
PBMCP 9 9TTL al4, cl4
PBMCP( 10TTL cl7
PBMCP; 10TTL cl8
PBMCPy 10TTL cl9
PBMCP3 10TTL c20
PBMCPy 10TTL c21
PBMCP;, 10TTL c22
PBMCPg |Inverted PBMCPq_19 enabled by ENPB 10TTL c23
PBMCP7 | (three-state outputs). 10TTL c24
PBMCPg 10TTL c25
PBMCPq 10TTL c26
PBMCP 10TTL c27
PBMCP1 1 10TTL c28
PBMCPj 9 10TTL c29
Data available signal. This signal becomes
LOW max. 150 ns after CICM (or CICM),
and goes HIGH as soon as the data become
DA availgable at the outputs (max. 500 ns after 9TTL al, cl6
CICM or CICM). Open collector output with
pull-up resistor (3,9 kQ).
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MMI10 MEMORY MODULE 4322 027 91400

Time data

The relationship between the different input and output signals are given when the mem-
ory module is operating in a programmable logic controller system.

(ns) 0 225 450 675 900 1125 1350 1575 1800
ABCMg_g
ENCM,_,, X X
CICM
SCCM
PBPMg-1,
PBMCPq_,
e -
|« 500ns __ | 72695811

max

Fig.1l. Timing of read/restore mode.

(ns) 0 225 . 450 675 900 1125 1350 1575 1800

ABCMg_s

ENCM,_, X X
CICM

SCCM

PBPMo_1, X
PBMCP,_, X
|

150 ns 72695801
max

Fig.2. Timing of clear/write mode.

8
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4322 027 91400

MEMORY MODULE

MMI10

MECHANICAL DATA Dimensions in mm
Qutlines
-+ 1719+0,3
7,8
aaling 160_3 4 > 403203 =
| s ——
| B (p.w. board) |
% e
q . ® [
& B S S MM10
1 HH | =
! 1 ! —
! —
i diN =
| | X connector —
| H 1
1 I
| 1
| |
i |
&3 3
: ® ©
I 0
2334
| -04 261,8
.- p-W. 04
145 (bourd) ’
max
c1
c2
I 1
| |
‘ i
| ! ]
| | connector
1 | 2
| |
| |
| 1
| U
1 HH |
s el © ©
A
el
o f% b 2] _ N
REAR VIEW M25 T260076.2 FRONT VIEW
Fig.3
Mass 780 g
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MMI0

MEMORY MODULE

4322 027 91400

connector 1

Terminal location

connector 2

TOowW C TOW a row C TOoW a
PBPM, 1 ENCM; n.c. 1 n.c.
PBPM1 2 ENCM,y PBMCPq 2 PBMCPQ
PBPM, 3 ENCM;3 PBMCP; 3 PBMCP;
PBPM3 4 ENCMy4 PBMCP, 4 PBMCP,
PBPM4 5 n.c. PBMCP3 5 PBMCP3
e PBPM5 6  ENPB PBMCP4 6 PBMCP,
m— PBPMg 7 n.c. PBMCPy 7 PBMCPg
—_— PBPM7 8 n.c. PBMCPg 8 PBMCPg¢
PBPMg 9 n.c. PBMCP; 9 PBMCPy
PBPMg 10 n.c. PBMCPg 10 PBMCPg
PBPM10 11  n.c. "PBMCPg 11 PBMCPg
PBPM7 | 12 n.c. PBMCPjq 12 PBMCP
PBPM 12 13 n.c. PBMCPq1 13 PBMCP11
n.c. 14 n.c. PBMCP12 14 PBMCP1 9
n.c. 15 n.c. i.c. 15 i.c.
n.c. 16 n.c. DA 16 DA
PBMCP 17 n.c. SCCM 17 SCCM
PBMCP; 18 n.c. CICM 18 CICM
PBMCPy 19 n.c. CICM 19 CICM
PBMCP3 20 n.c. ABCM 20 ABCMg
PBMCP,4 21 n.c. ABCM1 21 ABCM
PBMCPy =~ 22 n.c. ABCM3g 22 ABCM,y
PBMCPg¢ 23 n.c. ABCM3 23 ABCM3
PBMCPy; 24 n.c. ABCMy 24 ABCMy
PBMCPg 25 n.c. ABCMg 25 ABCM5g
PBMCPg 26 n.c. ABCMg 26 ABCMg
PBMCP;q 27 n.c. ABCM7 27 ABCMy
PBMCP;; 28 n.c. ABCMg 28 ABCMg
PBMCP; o 29 n.c. ABCMg 29 ABCMg
n.c. 30 n.c. i.c. 30 i.c.
Vp 31  Vp Vp 31 Vp
(VY% 32 ov ov 32 ov
n.c. = not connected.
i.c. = internal connection.
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MM11

MEMORY MODULE

DESCRIPTION

The memory module MM11 is intended for use in the PLC system as a program memory or as an
auxiliary unit for programming EPROMs (2708); see also Remark below. It contains 4 1C sockets in
which 4 UV-erasable EPROMs can be plugged. The MM11 also contains an address buffer, output
buffers, and 3 d.c./d.c. converters (6 Vto 12V,5Vto -5V and 5V to 27 V).

The MM11 has three operation modes which can be selected by two mode-selection inputs MSl4 and
MSI5 (see also truth table under "'Input data”):

— Read mode (RD): the module can be used as a read only memory (ROM), that is the situation
when the module is used in an operating PLC system.

— Write into master mode (WIM): data from MM10, MM11 or MM12* can nrogram the EPROMs
in the IC sockets.

— Write into RAM mode (WIR): the contents of the EPROMs on the MM 11 can be written into
an MM10*.

The last two modes will be started after pressing a push button, to be connected between terminal

24a of connector 1 and O V, or by applying a LOW level to that terminal.

When the MM11 is in the WIM mode the data flow will be as follows:

— the MM11 sends an address (ABCMq to ABCMg), an enable signal (ENCM{ or ENCM>) and a cycle
initiate signal (CICM/CICM ) to the data source which may be an MM10, MM11 or MM12 (the MM12
does not need a CICM signal);

— the data source will send the data to be programmed into the EPROMs on the MM11.

When the MM 11 is in the WIR mode the data flow will be:

— the MM11 sends an address (ABCMq to ABCMg), an enable signal (ENCM¢ or ENCM>), a cycle
initiate signal (CICM/CICM ) and a store command to the MM10;

— data from MM11 will go via PBPMg to PBPM 15 to the MM10 and be stored into the MM10.

The MM11 has a capacity of 1k13 or 2k13 depending on whether there are 2 or 4 EPROMs on the

module.

The enable input ENCM or ENCM3 (addresses 0000 to 1777 and 4000 to 5777 respectively)

corresponds with the EPROMs in sockets 1A and 1B. The enable input ENCM9 or ENCMy (addresses

2000 to 3777 and 6000 to 7777 respectively) corresponds with the EPROMs in sockets 2A and 2B.

This means that one program word is stored into 2 EPROMs, A and B, of which EPROMs A contain

the instruction and the most significant digit of the address (address part of the program word), and

EPROMSs B contain the remaining two digits.

The MM11 is supplied with two empty EPROMs 2708.

Remark

Correct programming of EPROMs is only guaranteed, when completely erased EPROMs are used;
for the correct erase procedure consult the relevant data sheet of the 2708 EPROM:s.

* The connections between these modules have to be done in a separate module set-up, outside the
system. No special programming apparatus is required.
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MM11 4322 027 91630

ELECTRICAL DATA
Supply

Supply voltage (d.c.)
Supply current

Remark

Vp
Ip

5V 5%

max. 2,4 A
typ. 2A

There are several terminals on the connectors which act as inputs or outputs depending on the mode in
which the MM11 is operating (see below). These terminals are described under "'Input data’’ and

""Output data”.

—— operation mode

sem—— terminal WIM WIR RD
CICM/CICM output output input
ENCMq to ENCMyg output output input
ABCMg to ABCMg output output input
PBMCPq to PBMCP12o input output output
Input data
All inputs meet the standard TTL specifications.”
. . terminations (Fig.1)
input function load -

connector 1 | connector 2

ABCMg 1TTL a20, c20
ABCM4 ) 1TTL a21,c21
ABCM» 1TTL a22, c22
ABCM3 1TTL a23,c23
ABCMg . 1TTL a24,c24
ABCMg Address inputs (RD mode). 17TL 425, 25
ABCMg 1TTL a26, c26
ABCMy 1TTL a27, c27
ABCMg 1TTL a28, c28
ABCMg 1TTL a29, c29
CICM Cycle initiate signal; bipolar to reduce 2TTL al9,c19
CICM noise sensitivity (RD mode). 2TTL al8,cl18"
ENCM4 27TL al
ENCMo Enable inputs; memory is enabled 2TTL a2
ENCM3 | when ENCM is HIGH (RD mode). 27TTL a3
ENCMg . 2TTL a4
PBMCPq 1TTL a2,c2
PBMCP4 1TTL a3, c3
PBMCP2 Data inputs for data to be programmed 1TTL a4, c4
PBMCP3 into the EPROMs (WIM mode). 17TTL ab, cb
PBMCP4q 1TTL a6, c6
PBMCPg 1TTL a7, c7
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Memory module

MM11

terminations (Fig.1)

input function load
connector 1 | connector 2
PBMCPg 1TTL a8, c8
PBMCP7 1TTL a9, c9
1

ggmggg Data inputs for data to be programmed : :gt ::?’ 21?
PBMCP1o into the EPROMs (WIM mode). 17TL 212 ¢12
PBMCP1 1TTL al3,c13
PBMCP 2 1TTL al4, c14

Input to start the WIM or the
START WIR mode (active LOW). 2TTL a24

Input to restart the stopped
REST WIM or WIR mode (active LOW) TTTL a19

Inhibit and stop input; when LOW
INH the start input is inoperative. 2TTL a25
MS14 I 6TTL a26
MSly Mode selection inputs. 6 TTL a27
Operation mode truth table
mode mode selection inputs

MStq MSlo
RD HIGH HIGH
(floating) | (floating)
WIM active LOW| arbitrary level
‘ HIGH
WIR i active LOW
(floating)

February 1979
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MM11 4322 027 91630

Hiftl

Output data
All outputs meet the standard TTL specifications.

X loada- terminations (Fig.1)

output function bility connector 1 | connector 2
PBMCPq 10TTL a2,c2
PBMCP4 10TTL a3, c3
PBMCPo 10TTL a4, c4
PBMCP3 10 TTL ab, cb
PBMCP4 10TTL a6, cb
ggmggg Program word bits to central processor :g I'-PI: :;’ 2;
PBMCP; (RD mode) or MM10 (WIR mode). 10 TTL 29, c9
PBMCPg 10TTL al0, c10
PBMCPg 10TTL alt, cl1
PBMCP1q 10TTL al2,c12
PBMCPq1 10TTL al3,c13
PBMCP 12 10 TTL al4, cl4
ABCMg 10TTL a20, c20
ABCM4 10TTL a21, c21
ABCMy 10 TTL a22, c22
ABCM3 10TTL a23, c23
ABCMy4 Address bits to MM10, MM11 or MM12 10TTL a24,c24
ABCMg (WIM mode) or to MM10 (WIR mode). 10TTL a25, c25
ABCMg 10TTL a26, c26
ABCM7 10 TTL a27, c27
ABCMg 10 TTL a28, c28
ABCMg 10TTL a29, c29
CICM Cycle initiate signal to MM10 or MM11 9TTL a19, c19
CICM (WIM mode) or to MM10 (WIR mode). 9TTL a18,c18

Read-write output (three-state) to

MM10. The output is LOW in the
SCEM | \WIM mode, HIGH in the WIR mode, 1oTTL a7, c17

floating in the RD mode.
ENCM1 9TTL al
ENCMo Enable signal to MM10, MM11 or 9TTL a2
ENCM3 MM12 (WIM mode) or to MM10 (WIR mode)., 9 TTL a3
ENCMy 9TTL ad

Program busy output signal to external

equipment. When LOW it indicates
PRB that WIM mode or WIR mode is active 10TTL a23

and becomes HIGH as soon as these
actions are finished.
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Memory module

MM11

R loada- terminations (Fig.1)
output function bility connector 1 | connector 2
PBPMg 10 TTL cl
PBPM1 10 TTL c2
PBPM> 10TTL c3
PBPM3 10 TTL c4
PBPMg 10TTL c5
PBPMg 10 TTL c6
PBPMg Program word bits to MM10 (WIR mode). 10TTL c7
PBPM7 These three-state outputs are only 10 TTL c8
PBPMg active in the WIR mode. 10TTL c9
PBPMg 10TTL c10
PBPM1g 10 TTL cl1
PBPM11 10TTL cl12
PBPM 12 10TTL c13
Time data
RD mode

Time between leading edges of CICM/CICM and data valid

PBMCP,, to PBMCP12

Time between address changes on ABCMq to ABCMg and

leading edges of CICM/CICM

WIM mode

Time to program 1k or 2k EPROM memory

WIR mode

Time to read-out MM11 and store into MM10

max. 550 ns

min. 0 ns

max. 18 min

typ. 15 min
max. 4,2 s
typ. 35 s
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MECHANICAL DATA

Dimensions in mm

Outlines
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Memory module

MMT11

Terminal location

connector 1

connector 2

row ¢ row a row ¢ row a
PBPMq 1 ENCM; n.c. 1 n.c.
PBPM 2 ENCMo PBMCPq 2 PBMCPq (O5a*)
PBPMo 3 ENCM3 PBMCP4 3 PBMCP4 (Oga)
PBPM3 4 ENCMyq PBMCPo 4 PBMCP5 (O74)
PBPMy4 5 n.c. PBMCP3 5 PBMCP3 (Oga)
PBPMg 6 n.c. PBMCPy4 6 PBMCP4 (O1B)
PBPMg 7 n.c. PBMCPg 7 PBMCPs5 (Oog)
PBPM> 8 n.c. PBMCPg 8 PBMCPg (O3p)
PBPMg 9 n.c. PBMCPy 9 PBMCP7 (Ogp)
PBPMg 10 n.c. PBMCPg 10 PBMCPg (Ogg)
PBPM1g 11 n.c. PBMCPg 11 PBMCPg (O7p)
PBPM 14 12 n.c. PBMCP1g 12 PBMCP1q (O1a)
PBPM 19 13 n.c. PBMCP14 13 PBMCP11 (O24)
n.c. 14 n.c. PBMCP12o 14 PBMCP12 (O34)
n.c. 15 n.c. n.c. 15 n.c.
n.c. 16 n.c. n.c. 16 n.c.
n.c. 17 n.c. SCCM 17 SCCM
n.c. 18 n.c. CiCm 18 cicm
n.c. 19 REST CICM 19 Ccicm
n.c. 20 n.c. ABCMg 20 ABCMg
n.c. 21 n.c. ABCM1 21 ABCM1
n.c. 22 n.c. ABCM» 22 ABCM2
n.c. 23 PRB ABCM3 23 ABCM3
n.c. 24 START ABCMg 24 ABCMy
n.c. 25 INH ABCMg 25 ABCMg
n.c. 26 MSI ABCM 26 ABCM

1 6 6
n.c. 27 MSio ABCM7y 27 ABCMy
n.c. 28 n.c. ABCMg 28 ABCMg
n.c. 29 n.c. ABCMg 29 ABCMg
n.c. 30 n.c. n.c. 30 n.c.
Vp 31 Vp Vp 31 Vp
ov 32 ov oV 32 ov

n.c. = not connected

* Corresponding output number of EPROM.

February 1979
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MM12

MEMORY MODULE

DESCRIPTION

The memory module MM12 is intended for use in the PLC system as a program memory. It contains
4 1C sockets in which 4 UV-erasable PROMs (2708) can be plugged. The MM12 also contains 10
buffered address inputs, 4 enable inputs, 16 buffered outputs and 2 d.c./d.c. converters (5 V to 12 V
and 5 V to -5 V).

The MM 12 has a capacity of 2k16. Although the PLC system operates with program words of 13 bits,

the remaining 3 bits are also brought out (Qga, Q4B, Qgg), so that the module can be used in other
applications which require 16 bits.

The enable input ENCM{ or ENCM3 (addresses 0000 to 1777 and 4000 to 5777 respectively) cor-
responds with the EPROMs in sockets 1A and 1B. The enable input ENCM9 or ENCMy (addresses
2000 to 3777 and 6000 to 7777 respectively) corresponds with the EPROM:s in sockets 2A and 2B.
This means that one program word is stored into 2 EPROMSs, A and B, of which EPROMs A contain
the instruction and the most significant digit of the address (address part of the program word), and
EPROM s B contain the remaining two digits.

Programming of the EPROMs cannot be done on the MM12: this has to be done on the MM11or by
existing programming equipment.

The MM12 is supplied with two empty EPROMs 2708.

ELECTRICAL DATA

Supply
Supply voltage (d.c.) Vp 5V +5%
max. 1,2 A
Supply current Ip typ. 1A
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MM12

4322 027 91640

Input data
All inputs meet the standard TTL specifications.
input function load terminations (Fig. 2)
connector 1 connector 2
ABCMg 1TTL a20, c20
ABCM1 1TTL a21,c21
ABCM» 1TTL a22,c22
ABCM3 1TTL a23,c23
ABCMy4 . 1TTL a24,c24
ABCMg Address bits from central processor 17TTL a25, c25
ABCMg 1TTL a26, c26
ABCM7 1TTL a27,c27
ABCMg 1TTL a28, c28
ABCMg 1TTL a29, c29
ENCM 1TTL al
ENCMo . 1TTL a2
ENCM3 Enable inputs from central processor 177L a3
ENCMg 1TTL ad
Output data
All outputs are three-state outputs and meet the standard TTL specifications.
output function loada- terminations (Fig. 2)
bility
connector 1 connector 2
PBMCPq 10TTL a2,c2
PBMCP 10TTL a3, c3
PBMCP, 10TTL a4, c4
PBMCP3 10TTL ab, cb
PBMCP4 10TTL a6, c6
PBMCPg p d bits f 10TTL a7,c7
PBMCPg rogralmtwor : i Is rom memory 10 TTL a8, c8
PBMCP- module to central processor 10 TTL 29, c9
PBMCPg 10TTL a10, c10
PBMCPg 10 TTL all, cli
PBMCP1q 10TTL al12,c12
PBMCP11 10TTL a13,¢13
PBMCPq2 10TTL al4,c14
Qap E;gg&d:utput from output O4 of 10 TTL al, ¢l
Buffered output from output O4 of
Q4 EPROM B. 10 TTL al5, c15
Buffered output from output O8 of
Qgp EPROM B. 10 TTL al6, c16

46
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Memory module

MM12

Time data

The relationship between the different input and output signals are given when the memory module

is operating in the PLC system.

ABCM,_g

A

PBMCP;_ 4,

O4A 'Q4B '088

7276197
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it

MECHANICAL DATA
Outlines

- 1719+ 03 ——

Dimensions in mm
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Memory module MM12

Terminal location

connector 1 connector 2

row ¢ row a row ¢ row a
n.c. 1 ENCM; Q4 1 Q4A(04A7%)
n.c. 2 ENCMp PBMCP( 2 PBMCP(Oga)
n.c. 3 ENCM3 PBMCP4 3 PBMCP{(Oga)
n.c. 4 ENCMg PBMCP, 4 PBMCP2(074)
n.c. 5 n.c. PBMCP3 5 PBMCP3(0Oga)
n.c. 6 n.c. PBMCP4 6 PBMCP4(01g)
n.c. 7 n.c. PBMCP5 7 PBMCP5(05g)
n.c. 8 n.c. PBMCPg 8 PBMCPg(O3Rg)
n.c. 9 n.c. PBMCP; 9 PBMCP7(Ogp)
n.c. 10 n.c. PBMCPg 10 PBMCPg(Ogp)
n.c. 1" n.c. PBMCPg 1 PBMCPg(0O7p)
n.c. 12 n.c. PBMCP 1o 12 PBMCP10(014)
n.c. 13 n.c. PBMCP11 13 PBMCP11(024)
n.c. 14 n.c. PBMCP1o 14 PBMCP12(034)
n.c. 15 n.c. Q48 15 Q4p(048)
n.c. 16 n.c. Qgp 16 Qgg(Ogg)
n.c. 17 n.c. n.c. 17 n.c.
n.c. 18 n.c. n.c. 18 n.c.
n.c. 19 n.c. n.c. 19 n.c.
n.c. 20 n.c. ABCMg 20 ABCMg
n.c. 21 n.c. ABCM; 21 ABCM
n.c. 22 n.c. ABCM» 22 ABCM»
n.c. 23 n.c. ABCM3 23 ABCM3
n.c. 24 n.c. ABCNMyg 24 ABCMy
n.c. 25 n.c. ABCMg 25 ABCMg
n.c. 26 n.c. ABCMg 26 ABCMg
n.c. 27 n.c. ABCM> 27 ABCMy
n.c. 28 n.c. ABCMg 28 ABCMg
n.c. 29 n.c. ABCMg 29 ABCMg
n.c. 30 n.c. n.c. 30 n.c.
Vp 31 Vp Vp 31 Vp

ov 32 ov oV 32 oV

n.c. = not connected.

* Corresponding output number of EPROM.

April 1978 49






4322 027 90440 oMI10

OUTPUT MODULE

DESCRIPTION

The output module is intended for use in combination with the central processor CP10
(or CP11), input module IM10 (or IM11 or LX10), memory module MM10 (or MM11 or MM12)
and programming unit PU10 to assemble a programmable logic controller (PLC).

The output module contains 16 addressable output stages, equipped with photocouplers to
obtain electrical isolation between external and internal circuitry (Fig.1). All outputs
are floating with respect to each other.

Each output stage has a suppressor diode, to allow it to switch inductive loads.

Each output stage also has a LED for status indication: it is lit when the output transistor
is conducting.

T 1
S R |
from X !
output I:J |
latch X Oa
] i(*i) ' Gz: |
i v)— GD ! output
- @- |
il ..

indicator LED !

Lo

" T7z73518

Fig.1. Circuit diagram of an output stage.

The output module has nine address inputs (ABCIO(_g)andfive module identification in-
puts (MIDg-4), which are accessible on the connectors at the rear (Fig. 2).

The circuit is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm
(Euro-card sytem). The board is provided with two F068-1 connectors (board parts); the
corresponding panel parts are available under catalogue number 2422 025 89291 (pins for
wire wrap), 2422 025 89299 (pins for dip soldering) or 2422 025 89327 (solder tags) b,

l) For a general description of the Euro-card system see IEC297 or DIN41494 for 19-in
racks and IEC 130-14 or DIN41612 for connectors.
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OoMi10 OUTPUT MODULE 4322 027 90440

AN

MIN —— |« MID,.-
ABCIO, g MODULE SELECTION —>—IDLC° 4
ABCIOgs—{ — — — — T —_ T T T — T T T T T T

LoD ] STAGE SELECTION

REO—» ~ ~— — —~ — — T T T T T

0BCO —»] OUTPUT LATCHES

Y A 4 Y A 4 A 4 A 4 A 4 A\ 4 A\ 4 A 4 A\ A 4 Y A\ 4 A\ 4 \ 4

LI 1] QuTPUT STAGES | 1 1]
R

Y
outputs

7273518

Fig.2. Block diagram of the output module.

ELECTRICAL DATA
Supply
Supply voltage (d.c.) Vp 5V £5%
current Ip max. 1 A (all stages "ON")
: typ. 0,75 A (8stages "ON", 8stages "OFF")
Input data

All inputs meet the standard TTL specification except the CLCO-input.
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OUTPUT MODULE

OMI10

input function load terminations of
P connector 1 (Fig. 3)
ABCIOg 1TTL a2, c2
ABCIO; 1TTL a4, c4
ABCIO9 1TTL a6, cb
ABCIO3 Address bits from central processor; 1TTL a8, c8
ABCIO4 ABCIOg .3 select the output stage, 1TTL al0
ABCIOsg ABCIOy4-g select the output module. 1TTL al2
ABCIOg 1TTL al4
ABCIO7 1TTL alé
ABCIOg 1TTL al8
Data bit from central processor;
0 ;
DBC data is stored in output stage by CLCO. 1TTL a22
Module inhibit signal from external
source; a low level applied to this input
MIN inhibits data on DBCO to be stored in 2TIL c26
the output stage.
Reset output module line; a low level
REO on this input will reset all outputlatches | 1TTL a24
(output transistor non-conducting).
MIDg 2TTL cl0
—Ilzﬁg; Module identification inputs; provide ;iii Eii
MiD3 module with individual identity. 2 TTL c16
MID4 2TTL cl8
Clock signal from central processor a28
CLCO* to output module, stores data on DBCO *
- into output stage during input/output
cycle.

*) Input with relatively high input resistance (typ. 40 k).
CLCO-input, LOW level:max. 1 V:

Output data

HIGH le el: min. 2,4 V.

The data outputs are DOxy( to DOxy7 and DOy to DOx7z7. They are accessible on
connector 2, see "Terminal location”.

Output transistor conducting

: output current = max. 100 mA at Va-cl) =max. 1,5V

Output transistor non-conducting: output current = max. 10 pA at Va-cl) = max. 30V

Each data output has a suppressor diode, which allows the switching of loads with an
inductance of max. 10 H.

l) Voltage between terminal of row a and terminal of row c of connector 2.
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OUTPUT MODULE

4322 027 90440

The output (open collector) below meets the standard TTL specifications.

Subnuit function loada- | terminations of
P bility connector 1 (Fig.3)
Identification signal from last output
module to central processor (active
IDLC HIGH); only the IDLC output of the last | 2TTL a26

output module has to be connected with
the IDLC input of the central processor.
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4322 027 90440 OUTPUT MODULE OMI0

MECHANICAL DATA Dimensions in mm
Outlines
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Terminal location

connector 1

TOwW C row a
ABCIO 2 ABCIOQ
ABCIO; 4 ABCIO;
ABCIO9 6 ABCIOg
ABCIO3 8 ABCIO3
MIDg 10 ABCIO4
MID; 12 ABCIOs
MID2 14 ABCIOg
MID3 16 ABCIO7
MIDy 18 ABCIOg
ovl 20 n.c.
ovl) 22 DBCO
n.c. 24 REO
MIN 26 IDLC
0v2) 28 CLCO
Vp 30 Vp

oV 32 oV

n.c. = not connected.

connector 2

Trow C row a
DOxvy0 2 DOxyo
DOxvy1 4 DOxy1
DOxy2 6  DOxyj
DOxy3 8  DOxvys3
DOxy4 10 DOxvy4
DOxys 12 DOxys
DOXY6 14  DOxvye
DOxy7 16  DOxy7
DOx 70 18 DOx7zo
DOxz1 20 DOX 71
DOx 72 22 DOxz2
DOxz3 24 DOx7z3
DOxz4 26 DOxz4
DOx 75 28 DOx7s5
DOxz6 30 DOxzé6
DOxz7 32 DOxz7

1) No supply line; only to be used for coding of the MID(_4 lines.

2) No supply line; only to be used as a ground connection for CLCO.
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OUTPUT MODULE

DESCRIPTION

The output module is intended for use in combination with the central processor CP10 (or CP11), input
module IM10 (or IM11 or LX10), memory module MM10 (or MM11 or MM12) and programming unit
PU10 to assemble a programmable logic controller (PLC).

The output module contains 8 addressable output stages, equipped with photocouplers to obtain elec-
trical isolation between external and internal circuitry (Fig. 1). All outputs are open-collector outputs.
Each output stage has a suppressor diode, to allow it to switch inductive loads. Each output stage also
has a LED for status indication: it is lit when the output transistor is conducting.

The output stages feature electronic short-circuit protection which can only be de-activated by reset-
ting the input signal. Short-circuit indication is provided by the lower row of LEDs on the front panel.
I the status indicator LED and the short-circuit indicator LED with the same number are both lit,
these output stages are working correctly. |f the former LED is lit and the latter extinguished, this will
indicate a short-circuit condition.

rd
[______5.:/ --------------------- 1 vg(+24v)
i + | a32 and c32
} a2toalb
from I l
output | !
latch I |
[}
| |
]
| |
! . status short-circuit [] !
indicator indicator LED
| LED |
| ) 1
| Ihn!
. 1
| T I (V)
L__.._-—-————-—————-—-—-—-"‘“"“‘—“_'_i c2tocl6

7276632

Fig. 1 Circuit diagram of an output stage.
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OoM12 9360 011 50112

The output module has 9 address inputs (ABCIOg_g) and 5 module identification inputs (MIDg_—4) at
the rear, for selecting 16 addresses. Because 8 are used as output stages (with even second digit e.g. 162),
the remaining 8 addresses can be used as internal places (with odd second digit e.g. 172).

e IIENERE wooute setecron | e
oo TAGESELECTION - ¢ .
Dggg: OUTPUT LATCHES
Y Y | Y v ¥ Y ¥
| [ [ OUTPUT STAGES | l I
PY Yr YY oty vt oty ottt
Outguts 7276631

Fig.2 Block diagram of the output module.

The circuit is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (Euro-card system).
The board is provided with two FO68-1 connectors (board parts), the corresponding panel parts are
available too, but should be ordered additionally: 2422 025 89291 (with wire-wrap pins), 2422 025
89299 (with dip-solder pins), or 2422 025 89327 (with solder tags). For a general description of the

Euro-card system see |EC 297 or DIN 41494 for 19-in racks and IEC 130—14 or DIN 41612 for con-
nectors.

ELECTRICAL DATA

Supply
Supply voltage (d.c.) } . Vp 5V +£5%
Supply current logic Ip typ 0,75 A
Supply voltage (d.c.) for Vg 24 V = 25%
Supply current (excluding ] output ’

load current) circuitry Is typ0,1 A
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Output module

OoM12

Input data

All inputs meet the standard TTL specification except the CLCO-input.

terminations of

input function load connector 1 (Fig.3)
ABCIOg 1TTL a2, c2
ABCIO1 1TTL a4, c4
ABCIO9 TTTL ab, cb
ABCIO3 address bits from central processor; 1TTL a8, c8
ABCIOg4 ABCIOq_3 select the output stage, 1TTL al0
ABCIOg ABClO4_g select the output module. 17TTL al2
ABClOg 1TTL ala
ABCIO7 1TTL al6
ABCIOg 1TTL al8
Data bit from central processor;
DBCO data are stored in output stage by CLCO. 1TTL a22
Module inhibit signal from external source;
MIN a low level applied to this input inhibits data 2TTL c26
on DBCO to be stored in the output stage.
Reset output module line; a low level on
REO this input will reset all output latches 1TTTL a24
{output transistor non-conducting).
MIDg 2TTL c10
———m:g1 Module identification inputs; provide g 1?( C}i
=2 module with individual identity. ¢
MID3 2TTL c16
MIDg 2TTL c18
Clock signal from central processor to
CLCO * output module, stores data on DBCO into * a28

output stage during input/output cycle.

* Input with relatively high input resistance (typical 40 k2). CLCO-input: LOW level, maximum 1 V;

HIGH level, minimum 2,4 V.

August 1977
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Output data

The data outputs are DOxyg to DOxy7 (Y is always even). They are accessible on connector 2, see
terminal location.

Output transistor conducting: V¢ * =max.2,53 V at output current (Ig) is 2 A.

Qutput transistor non-conducting: |g =max.10 uA at V5 *is30 V.

Maximum load inductance (L ax) see Table 1
Maximum switching frequency at maximum
output current (Iomax) see Table 2
Table 1 Table 2
lo Lmax duty max. switching
A mH cycle frequency
e — % Hz
2,0 50
1,8 60 <40 3
1,6 80 <60 2
1,4 100 <80 1
1,2 140 <90 05
1,0 200
0,8 310

0,6 560
0,4 1300
0,2 5000
0,1 20000
Output current at operation with forced air
cooling of 1 m/s, for all stages max. 2 A per stage
Output current at operation without forced air
cooling

for all stages max. 0,915 A per stage
for maximum 4 stages max. 2 A per stage

Short-circuit protection trip level 2,16 A

The output (open collector) meets the standard TTL specifications

terminations of

output function loadability | o ooror 1 (Fig.3)

Identification signal from last output module

to central processor (active HIGH); only the

IDLC IDLC output of the last output module has 2TTL a26

. to be connected with the IDLC input of the
central processor.

* Voltage between terminal of row a and terminal of row ¢ of connector 2.
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Output module OoM12

MECHANICAL DATA Dimensions in mm

Qutlines

-~ 1719403 ——
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g o i
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RELrS ; b Jows
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‘ ‘ ! ﬂ 10
i i o
! ' : I connector O b
| | : 1 e
| : ﬁ 5 O
S il "o
€30 .. a30 H ’ O
c32 ||+ |l | @32 "
= KO
I= 0
‘ component side 83404 2618
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1 l ] ! O
! : . 2 0
! ! connector ] 20 *%
0 ' 2 o o
: : e ° 0
1 . - 6 O
30 [ [l - | a3 ou 7o
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M25
REAR VIEW y 7276633 FRONT VIEW

Fig.3 The LEDs identified with * are for status indication, those identified with ** are for short-
circuit indication.

Mass 260 g
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Il

Terminal location

connector 1 connector 2

row ¢ row a row ¢ row a
ABCIOq 2 ABCIOg ov 2 DOxyo
ABCIO1 4 ABCIO¢ ov 4 DOXy1
ABCIOp 6 ABCIOp ov 6 DOxy2
ABCIO3 8 ABCIO3 ov (note 3) 8 DOxy3
MIDg 10 ABCIOg ov 10 DOxvy4
W1 12 ABCIOg ov 12 DOxys
MID2 14 ABCIOg ov 14 DOxvs
MiD3 16 ABCIO7 ov 16 DOXY7
MIDg 18 ABCIOg i.c. 18 i.c.

0V (note 1) 20 n.c. i.c. 20 i.c.

0V (note 1) 22 DBCO i.c. 22 i.c.

n.c. 24 REO n.c. 24 n.c.
MIN 26 IDLC i.c. 26 n.c.

0 V (note 2) 28 CLCO n.c. 28 n.c.

Vp 30 Vp n.c. 30 n.c.

ov 32 oV Vg 32 Vg

n.c. = not connected.
i.c. = internally connected.

Notes

1. No supply line; only to be used for coding of the MIDg_4 lines.
2. No supply line; only to be used as a ground connection for CLCO.
3. O-line of Vg.
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PROGRAMMING UNIT

DESCRIPTION

The programming unit is intended for use in combination with the central processor CP10
(or CP11), input module IM10 (or IM11 or LX10), memory module MM10 (or MM11 or MM12)
and output module OM10 (or OM12)to assemble a programmable logic controller (PLC).
The control program is written into the program memory with the aid of this unit, by
means of the built-in keyboard, or from a punched tape.

The unit can also be used to read the contents of the program memory: eight seven-seg-
ments LED displays show the program line number (memory address) and the program
word belonging to it. Each program word contains a scratch-pad memory address; the
content of this address (1 or 0) is indicated by the status indicator LED.

Programming a system by means of the keyboard (or a punched tape) is only possible when
the key switch of the programming unit is set to the on position. The key switch deter-
mines the authority of the unit: with a key the user has the complete command of the PLC,
without a key he can only monitor its actions.

The keyboard comprises 13 keys (Fig. 3):

- 9 keys, marked 0 to 7 and *, with which the program word is typed in;

- 1 key, marked ENTER; by pressing this key the displayed program word is transferred
to the program memory. As soon as the key is released the program memory is set to
the read mode; the programming unit reads the contents of the program memory and the pro-

gram word is again displayedas a check that it is written correctly into the program memory.

- 1 key marked STEP; by pressing this key the next memory address is selected. Each
time this key is pressed the line number is incremented by one.

- 1 key, marked CIRC, a repetitive STEP key; by pressing this key the line number is
incremented continuously with a frequency of approx. 50 Hz.

- 1 key, marked DECR; by pressing this key simultaneously with either the STEP or CIRC
keys, the line number is decremented by one or continuously respectively.

When the key switch is in the off position only the STEP, CIRC and DECR keys are
operative. When selecting a particular address by means of these keys, the programword
is displayed and the status of the scratch-pad memory address specified in the program
word is indicated. In this way the PLC can be monitored without disrupting the working
system.

If a punched tape is used, it must be coded according to the ASCII code. The characters
to be used for the ENTER and the STEP commands are > and < respectively.

The unit is so constructed that it can be plugged into the PLC; after loading the program
into the memory module the PU10 can be removed to be used in another PLC system.
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Fig. 1. Simplified block diagram of the programming unit.

The circuit is built on two epoxy-glass printed-wiring boards, mounted in a metal housing,
which fits into the Euro-card system. The unit is provided with two F068-I connectors
(board parts); the corresponding panel parts are available under catalogue number 2422
025 89291 (pins for wire wrap), 2422 025 89299 (pins for dip soldering) or 2422 025 89327
(solder tags) 1).

1y For a general description of the Eurc-card system see IEC 297 or DIN 41494 for 19-in
racks and IEC 130-14 or DIN 41612 for connectors.
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4322 027 90410 PROGRAMMING UNIT

PU10

ELECTRICAL DATA

Supply

Supply voltage (d.c.)
current

Input data

All inputs meet the standard TTL specifications.

v

5V +5%
max., 2 A
typ. 1,8 A

input function load terminations (Fig. 2)
connector 1 connector 2
PBMCPq 1TTL c2
PBMCP 1TTL a2
PBMCP2 1TTL c4
PBMCP3 1TTL a4
PBMCP 4 1TTL c6b
igl\l\ﬁ({‘is Program word bits from program i ;?i a6 8
PBMéPS memory. 1TTL a8
PBMCPg 1TTL cl0
PBMCPg 1 TTL alo
PBMCP 1TTL cl2
PBMCP 11 1TTL al2
PBMCP 12 1TTL cl4
Synchronization input from central
processor; synchronizes auxiliary
LDCP address counter in programming 1TTL| al4
unit with address counter in
central processor.
oL Inverted clock input from central 1 TTL 16
23 processor. ¢
Clock signal for status indication 1 TTL c16
¢57 from central processor.
Status bit from central processor;
SBCP clocked by ¢57 it indicates state 1 1 TTL | at6
or 0 at selected scratch-pad memory
address.
TB1 cl8
TBy al8
TB3 . c20
TB, Tape bits (ASCII code) from tape 2 1L | a20
reader
TBg c22
TBg a22
TB7 c24
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PU10

PROGRAMMING UNIT

4322 027 90410

input function load terminations (Fig. 2)
connector 1 connector 2
STROBE Signal from tape-reader sprocket. 2TTL | a24
Selection signal from tape reader or
SLTP external §w1tch; if tape reader is 2 TTL c28
used the input must be connected to
the logic LOW level.
Output data
All outputs meet the standard TTL specifications.
output function loada- terminations (Fig. 2)
bility connector 1 connector 2
PBPMg 9 TTL c2
PBPM 9TTL |a2
PBPM» 9 TTL c4
PBPM 3 9TTL |a4
PBPM 4 9 TTL cb
PBPM5g 9TTL |ab
PBPMg Program word bits to program 9TTL c8
PBPM~ memory, 9TTL |a8
PBPMg 9TTL cl0
PBPMg 9TTL |al0
PBPM 19 9TTL cl2
PBPM]1 9TTL |al2
PBPM 1o 9 TTL cl4
ABP( 10 TTL cl8
ABP; 10 TTL al8
ABP9 10 TTL ¢20
ABP3 10 TTL a20
ABP4 10 TTL c22
ABPg Inverted address bits (line number 10 TTL a22
ABPg bits to external printer). 10 TTL c24
ABP7 10 TTL a24
ABPg 10 TTL c26
ABPg 10 TTL a26
ABP10 10 TTL c28
ABP11 10 TTL a28
Signal indicating that contents of
READY program memory address counter 10 TTL al6
agrees with line number.

66
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4322 027 90410 PROGRAMMING UNIT PU10

output function loada- terminations (Fig.2)
bility connector 1 connector 2
SCPC Store commandto central processor. | 10 TTL al4

Busy signal to external tape reader;
the output becomes LOW when a
BSP correct code has been recognized, 10 TTL c26
and becomes HIGH when this code
has been stored.

BSP. Inverted BSP. 10 TTL a26

Time data

If a tape reader is used for loading the control program into the program memory the
following considerations have to be taken in account.

Delay time between the level

changes on TBj.7 and strobe signal ty min. Ons
Delay time between leading edge of

strobe pulse and code recognition on BSP tg max. 500 ns
Strobe pulse duration tg min. 2 pus

max. 10 ms

BSP becomes LOW when a correct code has been recognized and HIGH when this code has
been stored. At this moment the tape reader can be started to give the next code.

TN Y
STROBE |

- ts —»

BSP

7273523
»>itole

Fig.2
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4322 027 90410

PROGRAMMING UNIT

PU10

Mass
Terminal location

connector 1

1140 g

connector 2

Trow C TOwW a
PBPM 2 PBPM ;
PBPM2 4 PBPM 3
PBPM4 6 PBPM 5
PBPM¢ 8 PBPM 7
PBPMg 10 PBPMg
PBPM 10 12 PBPM 11
PBPM 19 14 LDCP
CL23 16 SBCP
TB] 18 TBy
TB3 20 TB4
TBs 22 TBg
TB7 24 STROBE
BSP 26 BSP
SLTP 28 n.c.

Vp 30 Vp

(VAY 32 0V

n.c. =not connected.

Yow C TOW a
PBMCPy 2 PBMCP |
PBMCPy 4 PBMCP 3
PBMCPy4 6 PBMCPs5
PBMCPg 8 PBMCP
PBMCPg 10 PBMCPg
PBMCP 1 12 PBMCP 11
PBMCP 19 14 e e
b57 16 READY
ABPg 18 ABPj
ABP?2 20 ABP3
ABP4 22 ABPs
ABPg 24 ABP7
ABPg 26 ABPg
ABP1p 28 ABP1]
Vp 30 Vp

0v 32 0v
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BP11 to BP16

BACK PANELS

APPLICATION

Back panels BP11 to BP16 are designed for use as mother boards in 19-inch racks in the PLC system.
Use of these panels removes the work of wiring separate connectors to receive the modules. The
range avoids system redundancy and allows the rack space to be fully utilized.

DESCRIPTION

The back panels are equipped with female connectors, matching the male counterparts of the PLC
modules. They have solder bridges for determining the addresses of an input/output/LX10 module
(MID), the addresses of the MM modules (ENCM), the last IM/OM module or cycle time (iDLC), the
last MM module (MICC), and connecting blocks for external connections.

Types BP11 to BP14 each consist of two back panels. The upper panel provides the required intercon-
nections for connector 1 of each PLC module. The lower panel provides the interconnections for
connector 2 of each MM, PU and CP module (see Figs 1 to 4). External connections are made to the
lower connectors of the iM, OM and LX10 modules; these must be received by the separately mounted
female connectors. :

As the layout of the panels depends on the number of MM modules used, four different types have
been developed. Table 1 surveys the various back panels and the type and number of each module
which can be placed in the rack. Since a greater number of MM modules generally requires a greater
number of IM/OM modules, need will be felt for an extension rack to accommodate these extra
modules. Two back panel types are available for this purpose: the BP15 is for 15 IM/OM modules; the
BP16 is for 21. These, of course, are only upper back panels.

Table 1 Back panels

no. of no. of no. of no. of type of catalogue
MM IM/OM/LX*  CP PU back number
modules modules modules modules panel 9390 269 .....

1 13 1 1 BP11 30112

2 " 1 1 BP12 40112

3 9 1 1 BP13 50112

4 7 1 1 BP14 60112

- 16%* - - BP15 70112

- 21%* - - BP16 80112

The back panels are screwed to the rack by M2,5 screws, using threaded rails and isolation strips.

* A maximum of 4 LX modules can be inserted at positions IM/OM1 to IM/OMA4. If an extension
rack is used, one place in each rack must be reserved for data bus cable, thus the number of modules
is one less than the number stated in this column.

** Back panels type BP15 and BP16 are extension panels for use in a second rack to accommodate
additional IM/OM modules.
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BP11 to BP16
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BP11 to BP16

Back panels
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BP11 to BP16

Back panels

Each of the IM and OM modules has a discrete address so that the central processor can address each in
turn during an input/output cycle. This address is formed by bridging the appropriate MID pad
(WJO_4) and the adjacent 0 V pad (connected to connector 1, pin c22). Table 2 gives the address
codes for the IM and OM modules. The MIDg pad is not used.

If no LX modules are used, it is important to assign the MID addresses to the IM and OM modules, so
that the spare addresses, if any, are of a higher order than the used addresses. If this is not done, the
input/output cycle will take longer than necessary. If no LX modules are inserted, the IDLC pad of the
last IM/OM module (the one with the highest address) must be bridged to the adjacent r or n-shaped
pad. If output modules are inserted at places IM/OM/LX2 and IM/OM/LX3, for instance, a logic LOW
level applied via wires, connected to REO9 and REO3 of the connector block between places
IM/OM/LX2 and IM/OM/LX1, will reset all the output latches in the relevant modules. Consequently
the output transistors are driven in the non-conductive state. A logic LOW (inhibit) applied via wires
connected to MIN 1 or MIN2 of the same connector block, causes data from input modules (IM/LX) inserted
at places IM/OM/LX1 or IM/OM/LX2 respectively, to be ignored by the central processor. It also
prevents data stored during the preceding input/output cycle in output modules, inserted in the same
places, from changing. If one or more LX modules are inserted, pin a25 automatically connects the
IDLC line of the central processor to zero (maximum cycle time of 0,924 ms). Removal of all LX
modules will affect the 0,924 ms cycle time. As the maximum number of LX modules in any one PLC
system is 4, only two MID pads are used for addressing (see Table 3).
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Fig. 7 Detail of back panels BP11 to BP16.
Note: MIDg is normally not used.
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Table 2 1M and OM module address codes

MIDg D1 1Dy  MID3 D4 input/output stage address — scratch-pad locations
- - - - 000 to 017
oV - - - - 020 to 037
- oV - - - 040 to 057
oV oV - - - 060 to 077
- - oV - - 100 to 117
oV - ov - - 120 to 137
- oV ov — — 140 to 157
oV ov ov - - 160 to 177
- - - oV - 200 to 217
ov - - ov - 220 to 237
- ov - oV - 240 to 257
ov [\AY) - oV - 260 to 277
- - oV ov - 300 to 317
oV - ov ov - 320 to 337
- ov oV ov - 340 to 357
oV ov ov oV - 360 to 377
- - - - oV 400 to 417
oV - - - ov 420 to 437
- oV - - oV 440 to 457
oV oV - - ov 460 to 477
- - ov - oV 500 to 517
ov — oV - ov 520 to 537
- oV ov - oV 540 to 557
oV oV ov - oV 560 to 677
- - - ov oV 600 to 617
ov - - oV oV 620 to 637
- ov - oV oV 640 to 657
ov ov - oV ov 660 to 677
- - oV oV oV 700 to 717
oV - (VAY) oV oV 720 to 737
- oV ov oV oV 740 to 757
ov oV oV oV ov 760 to 777

Table 3 LX module address codes

D3 IDg  address of eight-bit data source
— - 000 to 170
oV - 200 to 370
— oV 400 to 570
ov ov 600 to 770

Notes to Tables 2 and 3.

1. 0V indicates that the MID terminal is connected to connector 1, pin ¢22 (0 V).

2. — indicates that the MID terminal is floating.

3. The least significant digit of each LX address is always 0, e.g. 00o to 170 in the table signifies
addresses 000, 010, 020, 030 etc., up to 170.
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Back panels

BP11 to BP16

Fig. 8 shows the connector blocks on the back panels BP11 to BP14. The left-hand block contains
connections for the REO{ wire and the MIN wire with the number of the highest IM/OM place (13, 11,
9or 7). A CLCP wire can be connected to the upper terminal, carrying a disable signal from external
source (switch) to central processor (active LOW). The operation of this signal in combination with
the SPCE signal, carried by a wire connected to the lower terminal, is given in Table 4.

The right-hand connector block contains the output connection ALARM, which will become LOW
when the supply voltage drops below 4,75 V. The tape reader connections TB¢ to TB7 and STROBE
can be connected to the corresponding tape bit outputs of a tape reader. Connection BSP or BSP must
then be connected to the start/stop input of the tape reader. Connection SLTP must be switched to

0 V during tape reader programming and left floating during keyboard programming.

Fig. 8 Detail of back panels BP11 to BP14. !

Tabie 4 Operation of CLCP and SPCE

CLCP

SPCE

operation

0 X*

1 X*
01 1

0—>1 0

The central processor is held at the
beginning of an input/output cycle.

The central processor is running.

The central processor starts running
at the beginning of an input/output
cycle. All scratch-pad locations,
except those corresponding to
inputs are reset to ‘0’ during the
first input/output cycle.

All outputs from the PLC output
modules are passive after the first
input/output cycle.

The central processor starts running
at the beginning of an input/output
cycle. Any data existing in the
scratch-pad locations corresponding
to outputs determine the state of
the output stages in the output

modules during the first input/output

cycle.

* X indicates either O or 1.

!

|

cLee

MIN - -

REO1

ALARM
B2
TB4 |
T86

STROBE
BSP
TB1
TB3
TB5
T8B7
BSP

SIS NN

1
7278039
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Fig. 9 Detail of back panels BP12 to BP14.

A=PRB;B=START;C=INH; D= MSlq; E= MSlp; F=+5V, £5%; G =+5 V, + 5%;

H=0V;i=0V.

Pads 11 and 12 and connections A to E are used for program copying with the MM11 module.

ENCM1.4 = enable signal from central processor to program memory;
Micc

PRB = program busy output signal to external equipment;
INH = inhibit input, when LOW the start input is inoperative;
MSI = mode selection inputs (see data sheets MM11).

= memory identification signal derived from MM module in highest position;

80
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Back panels

BP11 to BP16

Table 5 MM module address codes

total byte number and MM module position pad pairs to module position in
content type of MM be bridged which aq must be
modules 1 2 3 4 MICC ENCM  connected with ap
1k 1 MM10 ] 1
1 MM12 f— 1
2k 2 MM10 N A 2 6
2 MM12 —— 2 6 12
1 MM12 - | 2 5
3k 3 MM10 Il B 3 68
3 MM12 e e ed 3 68 123
2 MM12 N e 3 579
ak 4avvio I R NE B 4 6810
4 MM12 — e o 4 6810 1234
2 MM12 N B 4 579
Note

e = MM12 equipped with 1 k only (PROMs in position 1A and 1B).

= MM12 equipped with 2 k.
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CONTROLLERS

J LPROGRAMMABLE

GENERAL

MODULES FOR PROGRAMMABLE CONTROLLERS

The programmable controller PC20 is used for controlling machines and/or processes. It can be easily
programmed and re-programmed.

The modular design of the PC20 enables a user to build a programmable controller which is “tailor-
made’ for his control task. By specifying the number and the types of PC20 modules that he requires
he only has to purchase the electronic capability he needs.

The PC20 modules are on standard double Eurocards.* Optically isolated interface circuits, specifically
designed for an industrial environment, provide excellent noise immunity and a high degree of isolation.
The internationally accepted machine signal level of 24 V is used and generous tolerances on operational

margins and thresholds ensures good compatibility.

Besides these modules, the PC20 comprises back panels, frames (19 in racks), input and output cables,
and a standard power supply. The frames and modules conform to |EC 297 or DIN 41494 (for racks)
and IEC 130-14 or DIN 41612 (for connectors). For smaller controllers the special frame SC20 and
power supply SO20 are available.

The microcontroller MC20 is suited for controlling small systems. This controller is based on the same
principles as the PC20 system, however it is built on a single printed board** with sufficient inputs

and outputs for the general run of machine tool and process controls.
Software modules are available e.g. for communication in hierarchical systems.
Tables 1 to 5 give a survey of the available modules, accessories and cables.

Table 1 Moduies

type description catalogue number
AD20 analogue to digital module 4322 027 94200
Al20 analogue input module 9360 023 90112
A020 analogue output module 9360 024 00112
CP20 central processor with program memory (2 k (E) PROM) 4322 027 92040
CP21 central processor with program mempry (1 k RAM) 4322 027 92050
CP22 central processor without program memory 4322 027 92060
CP24 central processor with program memory (2 k RAM) 4322 027 94140
DA20 digital to analogue module 4322 027 94210
1M20 input module (16 inputs) 4322 027 92000
MM20 program memory module (8 k (E) PROM) 4322 027 92070
MM21 program memory module (8 k RAM) 4322 027 92080
MM22 program memory module (4 k RAM) 4322 027 94160
OM20 output module (16 x 0,5 A) 4322 027 92010
omM21 output module (8 x 2 A) 4322 027 92020
OomM22 output module (32 x 0,1 A) 4322 027 94100
RP20 bidirectional parallel interface 4322 027 92170
RS20 bidirectional serial interface 4322 (027 92180
S020 supply and output moduie (8 x 0,5 A) 4322 027 92030
VI20 bidirectional serial interface 4322027 92200
MC20 microcontroller 4322 027 23000

* Except programming unit PU20, which is a desk-top apparatus.

** Different from standard Eurocards.
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Table 2 Programming aids

type

description

catalogue number

MI20
PU20
PU21
PU23

microcontroller interface for MC20
programming unit for PC20 and MC20
programming unit interface for PC20
programming unit interface for PC20 and MC20

4322 027 94190
4322 027 92090
4322 027 92100
4322 027 94180

Table 3 Accessories

type

description

catalogue number

BI20
BP22
BP23
BP25
BP26
BP27
FP20
FP21
MB20
RA23
RA25
RA26
SC20

bus interface

terminal strip for inputs/outputs in controller cabinet SC20
back panel for Eurorack

back panel for half extension rack

back panel for full extension rack

terminal strip for output module OM22 in controller cabinet SC20
front plate, 15 mm width, in controller cabinet SC20

front plate, 20 mm width (standard module width)
mounting clip for microcontroller MC20

main rack assembly

half extension rack assembly (for 15 1/0 modules)

full extension rack assembly (for 21 I/O modules)

small controller cabinet

CP front panel kit (one LED hole)

IM/OM front panel kit (16 LED holes)

Al/AO front panel kit (double width; no holes)

4322 027 94170
4322 027 92140
4322 027 94010
4322 027 94030
4322 027 94040
4322 027 93950
4322 027 92150
4322 027 92160
4322 027 23080
9390 294 10000
9390 294 20000
9390 294 30000
4322027 92110
4322 027 91440
4322 027 91450
4322 027 91460

Table 4 Cables

type

description

catalogue number

BC21
BC22
BC23
CC20
Cc21
CC22
CC23

bus extension cable for one extension rack
bus extension cable for two extension racks
bus extension cable for three extension racks
connecting cable for module OM21
connecting cable for module SO20

connecting cable for module IM20

connecting cable for modules IM20 and OM20

9390 293 90000
9390 294 00000
9390 298 90000
9390 293 50000
9390 293 60000
9390 293 70000
9390 293 80000
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Table 5 Software modules
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type description catalogue number
PVI1 message program 4322 027 99011
PVI2 data terminal program 4322 027 99021
PVI3 mass memory program 4322 027 99031
PVi4 communication program A 4322 027 99041
PVI5 communication program B 4322 027 99051
PVI16 arithmetic program 4322 027 99061
PVi7 communication program C 4322 027 99071
PVI8 PID control loop 4322 027 99081
PDS1 program documentation system 4322 627 29911
PDS2 program development system 4322 027 99921

Figure 1 shows, in a simplified form, the function of each of the PC20 modules. In operation the PC20
cycles continuously through a data input/output cycle and a data processing cycle.

control
inputs.

control
inputs

PROM

sockets

data sources / receivers other PC206 systems computer TTY, VOU, erc.
RP20 520 vI20
16x8-BIT BIDIRECTIONAL sioir NAL
BIDIRECTIONAL SERIAL INTEREAGE
PARALLEL INTERFACE vaal
INTERFACE 400k BAUDS CURRENT—LOOP
mM20 I I I

16 IDENTICAL INPUTS [’ -

Y _____*’} cP20
F g k4 SCRATCHPAD

2416 PROGRAM

I E(PROM)
Ai20

= OF | 1i/2k 16 PROGHA

cP21/CP24

1ak 4 SCRATCHPAG
RAM
with on-card battery

1 ANALOGUE INPUT or |

31 /4 DIGITS BCD ’
n— M
A020 X cp22
& ANALOGUE INPUTS |
3 DIGITS BCD
i 2k 4 SCRATCHPAD

PUZ1/PU23 .
PROGRAMMING N

— |
INTEREACE MODULE |

“a

[ I MM20
. .

up to

- OF -

with on-card battery

MM21/MM22
8Kk/4k 16 RAM

N ! QK16 (I PROM
PU20 |
|
|
casserte R$5449/423

1289299.2

Fig. 1 Diagram of PC20 system.
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The input module converts the signals from the plant into a binary form acceptable to the central
processor.

The central processor reads the data from the input module, performs logic equations on it in accordance
with the program instructions and transfers the results to the output module.

The output module converts the binary data from the central processor to electrical signals suitable for
the control of the plant.

The program memory is the store in which the set of instructions that comprise the program are stored.
These instructions dictate the actions which must be taken in response to the condition of each input.

The programming unit PU20 is the means by which an operator can write a program, or changes to a
program, into the program memory. The unit is a portable desk-top apparatus so that only one is
required to serve any number of PC20 systems. It is connected to the PC20 system via the programming
unit interface PU21 or PU23, which is not too expensive to leave in the PC20 system.

For programming and monitoring the MC20 system, the same programming unit (PU20) as for the
PC20 system is used, however this unit has to be used in conjunction with microcontroller interface
MI120 and programming unit interface PU23, see Fig. 2.

T
PU23 I Mi20 Mc20
PROGRAMMING | MICROCONTROLLER 2k 16 EPROM/1/k RAM
INTERFACE MODULE : INTERFACE 32 INPUTS; 20 OUTPUTS
|
r
PROM 7286955
sockets
A
PU20
cassette RS449/423

Fig. 2 Diagram of MC20 system.
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GENERAL CHARACTERISTICS
Operating temperature range
Storage temperature range
Dimensions

Supply voltage (d.c.)

Number of input + output signals
Maximum program length

Cycle time

TESTS AND REQUIREMENTS
All modules are designed to meet the tests below.

Vibration test

0to +60 ©C (0 to +45 0C*)
—40to +700°C

160 mm x 233 mm (double Eurocard)
according to |EC 297 or DIN 41494**

Vp=10V £ 10%; 24 V + 25%**
2000
8 k instructions

1 ms for a typical program of 1 k instructions

|EC 68-2-6, test method Fc; 10 to 55 Hz, amplitude 0,75 mm (0,35 mm*) or 5g (whichever is less).

Shock test

IEC 68-2-27, test method Ea; 3 shocks in 6 directions, pulse duration 11 ms, peak acceleration 50g(30g*).

Rapid change of temperature test

IEC 68-2-14, test method Na: 5 cycles of 2 h at —40 °C and 2 h at +85 ©C.

Damp heat test

IEC 68-2-3, test method Ca: 21 days at 40 ©C, R.H. 90 to 95%.

Note

For detailed information refer to the PC20 User Manual, catalogue number 9398 609 60011.

* Valid for PU20.

** For PU20 and MC20 see the relevant data sheet.
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CP20

CENTRAL PROCESSOR

DESCRIPTION

The central processor CP20 is for use with other PC20 modules, to assemble a programmable controller.

The central processor is the heart of the PC20 controller; it requests data from the input modules,
processes the data according to the instructions written in the program memory, and applies the results
to the output modules. It also generates clock pulses for the controller.

The central processor block diagram is given in Fig. 1. The data processor controls the system and the
complete timing. It includes the instruction decoder, the 1-bit logic processor, the 4-bit arithmetic
processor and the data control.

The address processor generates addresses for the program memory under program control. It also
generates addresses for the input and output modules.

The program memory consists of 2 EPROMs 2716 (2k), for which 2 sockets (A and B, Fig. 5) are
provided. The CP20 is supplied with 2 empty EPROMSs, which can be programmed on the programming «—
unit PU20.

The capacity of the scratchpad memory is %.k4. Depending on the instruction, the scratchpad memory
can be addressed word by word (addresses run from 000 to 255) or bit by bit (addresses run from
000.0 to 255.3). In the latter case the address notation is, for example, 147.2 or 076.0. The CP20 has
no on-board battery back-up; provisions for an external battery for data retention in the scratchpad
memory are present.

The UDC-circuit (Up-Date and Check) controls the switch-on/off procedure; it informs the system of
power failures. It also controls the access of the programming unit to the system memories.

The reset scratchpad memory circuit allows the central processor to set all scratchpad memory loca-
tions to zero, dependent on the RSME level, immediately after switch-on of the system.

The timer clock circuit provides 5 crystal-controlled timer clocks: 10 ms, 100 ms, 1s, 10's, 1 min
{50% duty factor).
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CP20 4322 027 92040
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Fig. 1 Block diagram.

Figure 2 illustrates the system operation. The system operates in four phases, which are continuously
repeated. The phases, indicated by levels on outputs PHCq and PHC