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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)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part1  February 1980 T102-80 Tubes for r.f. heating
(ET1a 12.75)

Part 2 April 1980 T2 04-80 Transmitting tubes for communications
(ET1b 08-77)
Part2b May 1978 ET2b 05-78 Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators.

Part 3 June 1980 T3 06-80 Klystrons, travelling-wave tubes, microwave diodes
(ET2a 11-77)

Part 3 January 1975 ET3 01-75 Special Quality tubes, miscellaneous devices

Part4  September 1980 T4 09-80 Magnetrons
(ET2a 11-77)

Part 5 August 1981 T5 08-81 Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes
for special applications.

Part 6 July 1980 T6 07-80 Geiger-Miiller tubes
(ET6 01-77)

Part 7a  March 1977 ET7a03-77  Gas-filled tubes
Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes.

Part 7b May 1979 ET7b 05-79  Gas-filled tubes
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units.

Part 8 July 1979 ET8 07-79 Picture tubes and components
Colour TV picture tubes, black and white TV picture tubes,
monitor tubes, components for colour television, components
for black and white television.

Part9  June 1980 T9 06-80 Photo and electron multipliers
(ET9 03-78) Photomultiplier tubes, phototubes, single channel electron
multipliers, channel electron multiplier plates.

Part 10 May 1981 T10 05-81 Camera tubes and accessories, image intensifiers
(ETS5b 12-78)
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SEMICONDUCTORS (RED SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1 March 1980 S1 03-80 Diodes
(SC1b 05-77) Small-signal germanium diodes, small-signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes, rectifier diodes

Part 2 May 1980 S2 05-80 Power diodes, thyristors, triacs
(SC1a 08-78) Rectifier diodes, voltage regulator diodes (> 1,5 W),
rectifier stacks, thyristors, triacs

Part3  April 1980 S3 04-80 Small-signal transistors
(SC2 11-77, partly)
(SC2 01-78, partly)

Part4  September 1981 S4 09-81 Low-frequency power transistors
(SC2 06-79)

Part4a December 1978 SC4a12-78 Transmitting transistors and modules

Part 5 October 1980 S5 10-80 Field-effect transistors
(SC3 01-78, partly)

Part 7 December 1980 S7 12-80 Microminiature semiconductors for hybrid circuits
(SC4c 07-78)

Part8  April 1980 S8 06-81 Devices for optoelectronics
(SC4b 09-78) Photosensitive diodes and transistors, light-emitting diodes,
displays, photocouplers, infrared sensitive devices, photo-
conductive devices

Part 10  September 1981 S10 09-81 Wideband transistors and wideband hybrid IC modules
(SC3 01-78, partly)
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INTEGRATED CIRCUITS (PURPLE SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code. Books with the purple cover will replace
existing red covered editions as each is revised.

Part 1 May 1980 IC1 05-80 Bipolar ICs for radio and audio equipment
(SC5b 03-77)

Part 2 May 1980 IC2 05-80 Bipolar ICs for video equipment
(SC5b 03-77)

Part 5a November 1976 SC5a 11-76  Professional analogue integrated circuits

Part 4 October 1980 IC4 10-80 Digital integrated circuits
(SC6 10-77) LOCMOS HE4000B family

Part 6b  August 1979 SC6b 08-79  ICs for digital systems in radio and television receivers
Part 7 May 1981 IC7 0581 Signetics Bipolar memories
Part 8 May 1981 IC8 05-81 Signetics Analogue circuits

Part 9 November 1981 1C9 11-81 Signetics TTL Logic
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COMPONENTS AND MATERIALS (GREEN SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code
of the preceding issue is given in brackets under the new code.

Part 1

Part 2

Part 3

Part 4a

Part 4b
Part 6

Part 7a

Part 8

Part 9

Part 10
Part 11

Part 12
Part 13
Part 14

Part 15

October 1981

June 1981

January 1981

November 1978

February 1979
May 1981

January 1979

September 1981

August 1979

October 1980
December 1979

November 1979
December 1979
April 1980

May 1980

C110-81

© C206-81

(CM3a 09-78)

C301-81
(CM3b 10-78)

CM4a 11-78

CM4b 02-79

C6 05-81
(CM6 04-77)

CM7a 01-79

C8 09-81
(CM8 06-79)

CM9 08-79

C10 10-80
CM11 12-79

CM12 11-79
CM13 12-79

C14 04-80
(CM2b 02-78)

C15 05-80
(CM2b 02-78)

Assemblies for industrial use

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

FM tuners, television tuners, video modulators, surface
acoustic wave filters

Loudspeakers

Soft Ferrites

Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials

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

Assemblies
Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices
Quartz crystal units, temperature compensated crystal
oscillators

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resist-
ors (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, variable capacitors
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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
MMI10 program memory module, 1 k, non-volatile core RAM 4322 027 91400

MM11 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

MMI12 program memory module, non-volatile. UV-erasable PROMs,
L 12 A+ 2k 12 nananity: faw wan

1 k 13 or 2 k 13 capacity: for read-out only 4322 027 91640
OM10  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
ggé pack panels 9390 269 .0112

* Development type.
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PLC © MODULES FOR GENERAL
PROGRAMMABLE LOGIC CONTROLLERS

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.

CONTROLLED MACHINE OR

////

INPUT MODULE
(18 input stages)

B
///// ==

o

' i
ussdgivinga total | PROGRAMMING UNIT | fovdrind ‘eogr ol
capacity of 4 k 1 4 say number of systeme

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 £5%; dd\ip < 5V/ms
512
4 x 1024 words

0,029 (nppp +nOM) + 1, 85 nypp ms

o = number of input modules
ngyg = humber of output modules
npM = umber 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 OC and 2 h at +70 °C.

Damp heat test

IEC68-2, test method Ca: 21 days at 40 OC, R.H. 90 to 95%.

October 1976






4322 027 90420 CP10
4322 027 90390 cPn

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 memory
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. 1y 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 d{xring the
data processing cycle.

1y Only present in the CP10.
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CP10
cPn

CENTRAL PROCESSORS

. 4322 027 90420
4322 027 90390

| | opsco to
' . + output
! module
' ————— - |
' | 1 SBCP
' ' ' progrur_nming
| SCRATCH-PAD —q weErTs unit
: MEMORY ( | REGISTER. '
| | | |
I r———r- "
| / | !
' by :
from DBIC l | | | LEXg-7 from
input + \—-t-—-——\ ’ ——— — + —-4— — external
module [ N i i L | [ source
NS T o
i T recister | |
I LOGIC | PROCESSING ' | I
PROCESSING UNIT
| UNIT —+ -ll 4
f | A-REGISTER | ! I
e N B Syl |
a
I load program memory | '
l pr—_———— -
| instruction address l
l
' .
PROGRAM MEMORY l COUNTER/BUFFER | ! ABC1%-8  to input
! ADDRESS COUNTER REGISTER ' output modules
LoCcP l } PBMCP -1, 7273525
to ABCMg.qg ENCMy.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
0V line.

components side, which is connected to the

1y 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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4322 027 90420 CENTRAL PROCESSORS CP10

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

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

Battery voltage VB 4,5t0 7,5V

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

Trickle charge current (Vp = 5 V) typ. 2mA 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 1 1TTL a3, c3
PBMCP2 1TTL a4, c4
PBMCP3 1TTL a5, ¢c5
PBMCP4 1TTL a6, cb
PBMCPs5 1TTL a7, c7
PBMCPg Program word bits from program 1TTL a8, c8
PBMCP7 memory, "1 TTL a9, c9
PBMCPg 1TTL alo, cl0
PBMCPg ' 1TTL all, cll
PBMCP 10 1TTL al2, cl2
PBMCP]] 1TTL al3, cl3
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, cl15

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 in the 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
E normal input /output cycle.
- Identification signal from input module;
prepares central processor for data on N
IDIC DBIC to be written in the scratch-pad 3TTL c24
memory.
Identification signal from last input or
IDLC output module; indicates that the last 2TTL c26
input or output module has been selected.
LEX( ITTL | a6
LEX, I1TTL a7
LEXo . 1TTL a8
Data inputs from an external source;
LEX3 . . 1TTL a9
eight data bits from an external source
LEX4 can be loaded into the A-register ITTL alo
LEXs5 gister. ITTL | all
LEXg 1TTL al2
LEX~4 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 c2
ABCIO] 32 TTL c4
ABCIOy Address bits to input and output mod- 32 TTL c6
ABCIOg3 . 32 TTL c8
ules. ABCIO(.3 select the input or
ABCIO4 output stage, ABCIO select the input 32 TTL c10
ABCIOg or sut ut gnoyduleS 8 ’ 32 TTL cl2
ABCIOg P ' 32 TTL cl4
ABCIO7 32 TTL clé
ABCIOg 32 TTL cl8
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4322 027 90420

4322 027 90390

CENTRAL PROCESSORS

CP10
cPn

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
ABCMy | Address bits to program memory, 10 TTL a24, c24
ABCMj5 | initiated by program address counter. 10 TTL a25, c25
ABCMg 10 TTL a26, c26
ABCMy 10 TTL a27, c27
ABCMgq 10 TTL a28, c28
ABCMy 10 TTL a29, c29
ENCM; . . 8 TTL al, cl
ENCM, E;\able slinaleto progr}:laer: n:)m:;rzl, fo;;l_ 8 TTL a2
ENCM, |7 capaciyise 8TTL | a4

Store command to program memory;

level determines whether a program
s word is read out from program mem-

CCM ory to central processor (LOW) or a 10 TTL al7, el7

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 . . i al8, cl8

(bipolar to reduce noise sensitivity).
323 Inverted clock signaltoprogrammingunit. {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. SLITL c22

Status bit to programming unit; clocked
SBCP by ¢g7 it indicates "1" or "0" at selected |1 TTL alé6

scratch-pad memory address.

Synchronization signal to programming
LDCP unit, syr}chromzes atl?(lllary ad‘dress 0TTL | al4

counter in programming unit with address

counter in central processor.

Clock signal for state indication on pro-
b57 gramming unit; occurs only during data 10 TTL alé, cl6

processing cycle.

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

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

cPn 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 (nv +noMm) + 1, 85 nppg ms

np\f =number of input modules
nop = number of output modules
n)\jM = number 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] 2z [ e 1777 |
fe—o 10244 x 1800 ns — +'
(ns) 9 1390

. \
we [T \;\
e T I R & I

evemy | Y L

crow I I Il ﬂ\\w I I I n__

sccM \\\‘

rancro o J o o ] ] [om T T
S §) S G 6 S
U U U u

LN G SR G S (D S G

7273526

Fig.2. Timing diagram of data processing cycle.
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4322 027 90420 CENTRAL PROCESSORS CP10

4322 027 90390 cPn
DATA INPUT/OUTPUT CYCLE DATA
PROCESSING . PROCESSING
CYCLE input module stages output modulg stages CYCLE
1 2 Hos ] 1| 1 2 || s 15
: |
~———————————— 16x1800ns | 16x1800 ns
(ns) 1800 ‘ i
n L )

My n nn n i nm

N D G | S S S (S S
o 7T | | 1

' U
S G G D G SR SR G|
e T 1

[

X

—

l 7273527

Fig. 3. Timing diagram of input/output cycle.
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CP10

CENTRAL PROCESSORS

4322 027 90420

cPn 4322 027 90390
MECHANICAL DATA Dimensions in mm
Outlines

-~ 1719403 ————— >
7,8 -+ |«-25max
g ’ 0 20
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4322 027 90420 CENTRAL PROCESSORS CP10
4322 027 90390 cP1l

Terminal location

connector 1 connector 2
row ¢ row a © rowc row a
ENCM; 1 ENCM ic. 1 ic.
ABCIOQ 2 ENCM> PBMCP( 2 PBMCP(
n.c. 3 ENCM3 PBMCP; 3 PBMCP 1
ABCIO | 4 ENCM 4 PBMCP, 4 PBMCP3
n.c. 5 MICC PBMCP3 5 PBMCP 3
ABCIO? 6 LEX( PBMCP 4 6 PBMCP 4
n.c. 7 LEX] PBMCP5 7 PBMCP5
ABCIO3 8 LEX) PBMCPg 8 PBMCPg
n.c. 9 LEX3 PBMCP7 9 PBMCP7
ABCIO 4 10 LEX4 PBMCPg 10 PBMCPg
n.c. 11 LEXj5 PBMCPg 11 PBMCPqg
ABCIOs5 12 LEXg PBMCP 10 12 PBMCP 10
n.c. 13 LEX7 PBMCP 1} 13 PBMCP 1
ABCIOg 14 LDCP PBMCP 15 14 PBMCP |,
n.c. 15 CLg3 SCPC 15 SCPC
ABCIO7 16 SBCP ¢57 16 ¢57
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 ABCMg
n.c. 21 n.c. ABCM] 21 ABCM
DBCO 22 SPCE ABCM» 22 ABCMy
n.c. 23 n.c. ABCM3 23 ABCM3
IDIC 24 n.c. ABCM 4 24 ABCM 4
n.c. 25 n.c. ABCMs5 25 ABCMj5
IDLC 26 alarm ABCMg 26 ABCMg
n.c. 27 n.c. ABCM7 27 ABCM7y
ovl 28 CLCO - ABCMg 28 ABCMg
n.c. 29 n.c. ABCMog 29 ABCM9
n.c. 30 n.c. VB 30 Vg
Vp 31 Vp Vp 31 Vp
oV 32 ov ov 32 ov

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

1y 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 MM11 or MM 12), 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.

I +5V indicator
'
l

'
|
LED ~. !

e
—
a | |l to
B1 channel
' selection
data ! B2 ,
input
i
co— ! . ov |
L"’_'_"—'—'—"'_"_'_"—"—7—"?54'41'57
Fig. 1a Circuit diagram of an input stage (IM10).
' +5V _]
I '
- |
I +5V indicator .
. | LED I
i
| =
—
- |
a to
channel
' 81 | selection
data B2 '
input
'
| )
€ Oo— l
L""_'—‘_'_'—""_"—'_'_'_"_‘"Tz‘vdﬁ‘.‘f

Fig. 1b Circuit diagram of an input stage (IM11).
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4322 027 90434
IM10 4322 027 90403
M1

Each input module has nine address inputs (ABCIOg.g) and five module identification inputs (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 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
AL

IrHlHIHIH b 44 4% 1Y $F bF 4 3 Hlﬂlﬂlffl

IINPUT STAGESI
L A L

. Y Y VY Y VY VY

L 4 ¥y v VY v Y Y v Y Y

ABCIO -3 —— STAGE SELECTION -— DBIC
ABCIO4s—>{ T T T T T T T P
MIN —— > 1DLC

MODULE SELECTION

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

M1
ELECTRICAL DATA
Supply
Supply voltage (d.c.) Vp 5V 5%
current max. 0,5 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 (V4.c)* 35to6 Va 17 to 30 VA —_—
Non-active voltage (V4.c) * 0t00,8V or floating4|0 to 7 V or floatinga i
Input current, active at Vo =5V or 24 V resp. typ. 10 mA typ. 10 mA -

The inputs mentioned below meet the standard TTL specifications.

input function load err::‘:zg:’?s(gfg. 3)
ABCIOg 1TTL a2, c2
ABCIO1 1TTL a4, c4
ABCIO9 1TTL a6, c6
ABCIO3 Address bits from central processor; 1TTL a8, c8
ABCIO4 ABCI10q.3 select the input stage, 1TTL a10
ABCIOg ABCI04.g selection the input module. 1TTL al2
ABCIOg 1TTL al4
ABCIO7y 1TTL al6
ABClOg 1TTL al8

Module inhibit signal from external source;

a low level applied to this input inhibits
MIN data on DBIC to be stored in the scratch- 2TTL c26

pad memory of the central processor.
MIDg 2TTL c10
MID1 2TTL cl12
MIDy Module identification inputs; provide 2TTL c14
MID3 module with individual identity. 2TTL c16
MIDg 2TTL cl18

* Voltage between terminal of row a and terminal of row c of connector 2.
** By short-circuiting terminals B1 and B2 (see Figs 1a and 1b).

4 D.C. (for IM10) or a.c. values (for IM11).

October 1978
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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-
E IDIc cessor for data on DBIC to be written in 10TTL c24
the scratch-pad memory.
ldentification 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.

20
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Input modules |M10
IM11

MECHANICAL DATA Dimensions in mm
Outlines
[ 171,903 ———————————»
7.8
g r -— 160—0.3 . +‘ 1200‘3 ’<_
(p.w. board) o
c2 £ a2 .._@L‘ 1 IM10
co | [=iof | as —— [Ne]
] ' . = 10
. , X /:,. 2 0
l ‘ l connector ~] 20
! , 1 ] 4 O
! I = 50
' ‘e ' — 6 O
€30 .. alw e 70
c32 .. a32 haan
=
0
component side 233"‘-0,& 2618
p-w. +04
board
< || -
clb e o] a6 lam! [[e]
| : — 10
: l . 20
! ! connector 20
. ! 2 - 4 O
X . = 50O
S - 6§ O
30 | I+ +ff | a30 = 70
€32 . a32 ——
fﬁ B~
l_@__; LD 4
REAR VIEW 72693780 FRONT VIEW
Fig. 3.
. Mass 250 g

October 1978



4322 027 90434

IM10 4322 027 90403
IM11
Terminal location
connector 1 connector 2

row c row a row ¢ row a

ABCIOqg 2 ABCIOg Dixvyo 2 Dixvyo

ABCIO¢ 4 ABCIO4 Dixvy1 4 Dixy1

ABCIO9 6 ABCIOo Dixy2 6 Dixy2o

ABCIO3 8 ABCIO3 Dixy3 8 Dixvy3

MIDg 10 ABCIOg4 Dixva 10 Dixva
— MID1 12 ABCIOg Dixvs 12 Dixyvs
— MID2 14 ABCIOg Dixvyg 14 Dixve
—_— MID3 16 ABCIO7 Dixy7 16 Dixy7
-— MIDg4 18 ABCIlOg Dixzo 18 Dixzo

ov* 20 DBIC Dlxz1 20 Dlxz1

ov* 22 n.c. Dixzo 22 Dixz2

IDIC 24 n.c. Dixz3 24 Dixz3

MIN 26 IDLC Dixz4 26 Dixza

n.c. 28 n.c. Dixzs 28 Dlxzs

Vp 30 Vp Dixze 30 Dixze

ov 32 ov Dixz7 32 Dixz7

n.c. = not connected.

* No supply line; only to be used for coding of the MIDg_4 lines.
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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 LEXg 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 EN{7, 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 LX 10 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 O 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, MID4) 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

4322 027 91600

CLCO
MIN

|
RAM 8 D 8 |
LEX
(16x8) 0-7

write enable address

1 4 1

]
| 1
LDCP == 7 CONTROL AND 16 l e
‘ 0-17
| 1 DDRESS DECODING '
MICC t A I
l
|
MID,,MID, > | > I !
3 4 ' A |
ABCIO;_g I_ |
T T T T T T T T T T T T T T azre19e
Fig. 1
Truth Table
data inputs data input data ouput
DBq to DBy DBI LEXp 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%
Logic supply current (d.c.) Ip :\‘/:)X 8; 2
Supply voltage (d.c.) to drive enable outputs 24\/\/15;/"5%
Supply current (d.c.) to drive enable outputs :’Zx SEQA

Input data

The data inputs are DBg to DB7 and DBI. They are accessible on connector 2 (see "' Terminal location"’
and Fig. 2 for connection).

5V level I 24 V level
Active voltage (Vg ¢)* 35t06V 18t0 30 V
Non-active voltage (Vga.c) * 0to 0,8V 0to 0,8V
Input current, activeat V5.c =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

@ =

row c, 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 c of connector 2.
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LX10

4322 027 91600

terminations (Fig. 4)

input function load
connector 1 connector 2

ABCIO3 1TTL a8
ABCIOg 1TTL al0
ABCIOg . 1TTL al2
ABCIOg Address bits from central processor. 17TTL al4
ABCIO7 1TTL al6
ABCIOg 1TTL al8

Signal from central processor
LDCP indicating the beginning of data 2TTL c15

processing cycle.

Signal from central processor;
MICC trailing edge indicates the end of 1TTL ch

the data processing cycle.

Module inhibit signal from external

source; a LOW level applied to this
MIN input inhibits data on DBQ to DB7 to 2TTL c26

be stored in the RAM on the LX10.
MiD3 . e 2TTL c16
MiDy Module identification inputs. 2 TTL c18
CLCO * Clock signal from central processor * a28

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

HIGH level: min. 2,4 V.
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Load exterhal interface LX10

Output data
The enable outputs are ENg to ENq7; they are open-collector outputs.
Output voltage LOW, with respect to COMMON

at IENy =80 mA <05V
Output voltage HIGH <30V
. loada- terminations {Fig. 4)
output function .
bility connector 1 connector 2

LEXp 10TTL a7
LEX1 10 TTL c7
LEX>o 10TTL a9
LEX3 Data outputs to be connected to 10TTL c9
LEXg LEXg to LEX7 inputs of CP10. 10TTL all
LEXg 10TTL c!1
LEXg 10TTL al3
LEX7 107TTL c13

Identification signal from the LX10

to the CP10. This connection forces
IDLC a complete input/output cycle. a25

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 DBg to DBy
before end of enable signal

with non-extended input/output cycle tds 12 us

with extended input/output cycle tds 2ms

EN,

EN,
DB DATA DATA

0-7 STABLE STABLE
—
t 7276198
t

en

Fig. 3.

_w (October 1978



LX10 4322 027 91600

MECHANICAL DATA

Dimensions in mm

“ Outlines
- 1719+03 —
20
_»7,8|‘_ - <2,5 max 160—8 3 -’l ¢0,3l<_
%o b (p.w. board) Y

c1 ;.g at I { LX10

c2 HR a2 -

] =3 o

: : POWER

| !

| . !

1 |

i ] |

! H connector

| ]

RINIK

e f1s el | a3t

c32 L5 ¢ a32 | |

n ]:ér’?' 0
2334
: " -0,4 2618
’( o component side ( pW. +04
14,5 board

c1 ? al max _.©

c? a2

1 |

| |

I |

! i

i

X |

i I

! | connector

AN

| | -

632 o B

5 e '
] |2} y
REAR VIEW M2 7276200 FRONT VIEW
Fig. 4.

Mass 27049
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Load external interface

LX10

Terminal location

connector 1 connector 2
row c row a rowc row a
c. 1 n DB 1 DBy (5V
no. 2 e (note 4) | DBy 2 DBy :24 \)/)
! 3 n
i s
micc 5 nc DB 5 DB
n.c. 6 nc (note 4) : DBg 6 DB% :
LEXq 7 LEXg { DB3 7 DB3
O - T T -
3 2 4 4
e, 0o dlod ool |
5 4 DBg 11 DBg
i, h b el ow
7 6 6 6
T T I
n.c. 7 7
e Moo, tediog o ow |
n.c. n.c.
MiDy4 18 ABCIOg tnote ) | D5 18 DBI (24V)
n.c. 19 n.c. n.c. 19 n.c.
OV (notel) 20 n.c ENp 20 ENj
n.c. 21 nc ENo 21 EN3
OV(notel) 22 n.c ENg 22 ENg
n.c. 23 nc ENg 23 ENy
n.c. 24 nec. EN19 24 ENqq
n.c. 25 IDLC EN12 25 ENj3
MIN 26 n.c. EN1q 26 ENqg
n.c. 27 n.c. -EN-16 27 _EW1 7
0V (note2) 28 CLCO n.c. 28 n.c.
n.c. 29 n.c. n.c. 29 n.c.
n.c. 30 n.c. [ 24V 30 24v 1
(note 3) 5V 31 5V (note 3) (note 5) 1 5V 31 5V (note 5)
noteSlov 32 ov | ' COMMON 32 COMMON J

n.c. = not connected

Notes

1. No supply line; only to be used for coding of the MID 3 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 meémory system with a basic cap-
acity of 1024 words of 13 bits (1 k 13) and a cycle time of 1 ps. 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) 1y,

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

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

Cooling

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.
input function load terminations (Fig. 3)
connector 1| connector 2
CICM Cycle initiate signal from central processor | 1 TTL al9, cl19
CicM to pr.o‘gr_am memory (bipolar to reduce noise 1TTL als, c18
sensitivity).
Store command from central processor;
SCCM determines read/restore and clear/write 2TTL al7, cl7
cycle.
ABCMg 2TTL a20, c20
ABCM; 2TTL a2l, c21
ABCM32 2TTL a22, c22
ABCM3 2TTL a23, c23
ABCM4 . 2TTL a24, c24
ABCMs Address bits from central processor. 2TTL a25, c25
ABCMg 2TTL a26, c26
ABCM7y 2TTL a27, c27
ABCMg ‘ 2TTL a28, c28
ABCMg 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
ENCM, 3TTL | a4
PBPM 1TTL cl
PBPM; 1TTL c2
PBPM, 1TTL c3
PBPM3 1TTL c4
PBPM4 1TTL c5
PBPM5 1TTL c6
PBPMg | Program word bits from programming unit. [ 1 TTL c7
PBPM7 1TTL c8
PBPMg 1TTL c9
PBPMg 1TTL cl0
PBPM 10 1TTL cll
PBPM) 1 1TTL cl2
PBPM]2 1TTL cl3
Enables outputs PBMCP(-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.
. loada- | terminations (Fig. 3)
output function bility |connector 1| connector 2
PBMCPq 9TTL a2, «c2
PBMCP, 9TTL a3, «c3
PBMCPy 9TTL a4, c4
PBMCP3 9TTL a5, «¢5
PBMCP,4 9TTL a6, cb6
PBMCPs5 |Program word bits from program memory |9TTL a7, «c7
PBMCPg |to central processor and programmingunit. | 9 TTL a8, «c8
PBMCP7 |Open collector output with pull-up resistor | 9TTL a9, c9
PBMCPg |(3,9 kQ). 9TTL al0o, clo
PBMCPg ' 9TTL all, cll
PBMCP1g 9TTL al2, cl2
PBMCP; 1 ; 9TTL al3, cl13
PBMCP; 9 . 9TTL al4, cl4
PBMCP, 10TTL cl7
PBMCP, 10TTL cl8
PBMCP, 10TTL cl9
PBMCP3 10TTL c20
PBMCPy4 10TTL c21
PBMCPs 10TTL c22
PBMCP¢ |Inverted PBMCP(_19 enabled by ENPB 10TTL c23
PBMCPy | (three-state outputs). 10TTL c24
PBMCPg 10TTL c25
PBMCPq 10TTL c26
PBMCP 10TTL c27
PBMCP;; 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 STTL al6, 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) o] 225 450 675 900 1125 1350 1575 1800

ABCM(_g
avone X X
CICM
SCCM
PBPMg-12 /
PBMCPy_y;

150 ns

max > -~

_500ns | 72695811

max

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

(ns) 0 225 450 675 900 1125 1350 1575 1800
ABCM_q
ENCM,_, X X
CICM
SCCM

PEPMo.1; X
PBMCPg_y, X
|

— j<—-
150 ns 72695801
max

Fig.2. Timing of clear/write mode.

34 ‘ l : l | March 1977



4322 027 91400 MEMORY MODULE MMI10

MECHANICAL DATA Dimensions in mm
Qutlines
171,9%0,3
7,8 9
- 160_43 —| 403103 |-
[ :¥ (p.w. board)
% H P ]
dl] [ [}
A=l N o - MM10
) e HE
A ’ |
! :
t ’ X connector
| |
| !
I} 1
1 1
| i
3 a3t
S S
& Q
233.4
| 0.4 261,8
> - p.W. +
16,5 ] (oars) 04
max
c1
€2
|
|
: connector
! 2
|
|
i
3 S N
5 :
[e] tyt o ]
REAR VIEW M25 —— FRONT VIEW
Fig.3
Mass 780 g
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MM10 MEMORY MODULE 4322 027 91400

Terminal location

connector 1 connector 2

TOow C TOW a TOW C TOW a
PBPMy 1 ENCMj n.c. 1 n.c.
PBPM; 2 ENCM, PBMCPg 2 PBMCPQ
PBPM, 3 ENCM3 PBMCP; 3 PBMCP,
PBPM3 4 ENCMy PBMCPy 4 PBMCPy
PBPM4 5 n.c. PBMCP3 5 PBMCPj3
PBPM5 6 ENPB PBMCPy, 6 PBMCP,
PBPMg 7 n.c. PBMCPj 7 PBMCPy
PBPM7y 8 n.c. PBMCPg 8 PBMCPg¢
PBPMg 9 n.c. PBMCP; 9 PBMCP
PBPMg 10 n.c. PBMCPg 10 PBMCPg
PBPM)0 11 n.c. PBMCPg 11 PBMCPg
PBPM; 12 n.c. PBMCPlO 12 PBMCP1g
PBPM 2 13 n.c. PBMCPj1 13 PBMCP;1
n.c. 14 n.c. PBMCPj2 14 PBMCP;] 2
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 ABCMj
PBMCP, 21  n.c. ABCM; 21 ABCM)
PBMCPy 22 n.c. ABCM2 22 ABCM,
PBMCPg 23 n.c. ABCM3 23 ABCM3
PBMCP7 24 n.c. ABCM,4 24 ABCM4
PBMCP 25 n.c. ABCMg 25 ABCMsp
PBMCPyg 26 n.c. ABCMg 26 ABCMg
PBMCP; 27 n.c. ABCM7 27 ABCM7;
PBMCP, 28 n.c. ABCMg 28 ABCMg
PBMCPj 5 29 n.c. ABCMg 29 ABCMg
n.c. 30 n.c. i.c. 30 i.c.
Vp 31 Vp Vp 31 Vp
ov 32 0V ov 32 ov

n.c not connected

i.c. = internal connection
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MM

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 MM 11 also contains an address buffer, output
buffers, and 3 d.c./d.c. converters (5 Vto12V,5V to =6V and 5 V 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 1C 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 0 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 (ABCMg to ABCMg), an enable signal (ENCM4 or ENCM>) and a cycle

initiate signal (CICM/CICM) to the data source which may be an MM10, MM11 or MM12 (the MM 12

does not need a CICM signal);
— the data source will send the data to be programmed into the EPROMs on the MM 11.

When the MM11 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 PBPMq to PBPM 15 to the MM10 and be stored into the MM10.

The MM11 has a capacity of 1k13 or 2k 13 depending on whether there are 2 or 4 EPROMs on the

module.

The enable input ENCM1 or ENCM3 (addresses 0000 to 1777 and 4000 to 5777 respectively)

corresponds with the EPROM:s 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

EPROMs 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 EPROMs.

* 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

terminal WimMm WIR RD
CiCM/CICM output output input
ENCM1 to ENCMy4 output output input
ABCMg to ABCMg output output input
PBMCPQ to PBMCP12 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
ABCMo 1TTL a22, c22
ABCMzy 1TTL a23, c23
ﬁggmg Address inputs (RD mode). : 11.::: :gg: ggg
ABCMg 1TTL a26, c26
ABCMy 1TTL ‘a27, ¢27
ABCMg 1TTL a28, c28
ABCMg 1TTL a29, c29
CICM Cycle initiate signal; bipolar to reduce 2TTL a19, c19
CICM noise sensitivity (RD mode). 27TTL al8,c18
ENCM{ 2TTL al
ENCM2 Enable inputs; memory is enabled 2TTL a2
ENCM3 when ENCM is HIGH (RD mode). 2TTL a3
ENCMy4 2TTL ad
PBMCPq 1TTL a2, c2
PBMCPq 1TTL a3, c3
PBMCP2 Data inputs for data to be programmed 1TTL a4, c4
PBMCP3 into the EPROMs (WIM mode). 1TTL ab, cb
PBMCP4 1TTL a6, c6
PBMCPg 1TTL a7,c7
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Memory module

N

MM11

terminations (Fig.1)

input function load
connector 1 | connector 2
PBMCPg 1TTL a8, c8
PBMCPy 1TTL a9, c9
PBMCPg . 1TTL a10, ¢10
PBMCPg | Data ‘*:‘p‘é‘;g%'hfafev‘&be ";"?’a’“med 1TTL al1,c11
into the s mode). !
PBMCPqq 1TTL al2,c12
PBMCP14 1TTL a13,¢13
PBMCP 12 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
MSl4 L 6TTL a26
MSly Mode selection inputs. 6 TTL a27

Operation mode truth table

mode mode selection inputs
MSl4 MSio

RD HIGH HIGH
(floating) | (floating)

WIM active LOW/| arbitrary level

' HIGH '

WIR . active LOW

(floating)
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MM11 4322 027 91630

Output data
All outputs meet the standard TTL specifications.

5 . loada- terminations (Fig.1)
output unction bility connector 1 | connector 2
PBMCPq 10TTL a2,c2
PBMCP1 10TTL a3, c3
PBMCPy 10TTL a4,cd
PBMCP3 10TTL ab, cb
PBMCP4 10TTL a6, c6
ggmggg Program word bits to central processor ‘118 .-;::: :: :;' z;

RD mod MM10 (WIR mode). '
pamcp, | (FD mode)or (WIR mode) 10 TTL a9, c9
PBMCPg 10 TTL a10, c10
PBMCPg 10TTL al1,cl1
PBMCP10 10TTL al2,¢c12
PBMCPq1 10 TTL a13,¢c13
PBMCPq2 10TTL al4,c14
ABCMg 10TTL a20, c20
ABCM1 10TTL a21, c21
ABCM»y 10TTL a22, c22
ABCM3 10 TTL a23, c23
ABCMy 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
ABCMy 10 TTL a27, c27
ABCMg 10TTL a28, c28
ABCMg 10TTL a29, c29
CICM Cycle initiate signal to MM10 or MM 11 9TTL al19, c19
CICM (WIM mode) or to MM10 (WIR mode). 9TTL al8,c18

Read-write output (three-state) to

MM10. The output is LOW in the
SCCM 10TTL 17,c17

WIM mode, HIGH in the WIR mode, atle

floating in the RD mode.
ENCM1 9TTL al
ENCM2 Enable signal to MM10, MM11 or 9TTL a2
ENCM3 MM12 (WIM mode) or to MM10 (WIR mode).], 9 TTL a3
ENCMy 9TTL a4

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.

40
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Memory module

MMM

. loada- terminations (Fig.1)
output function bility connector 1 | connector 2
PBPMq 10TTL cl
PBPM1 10TTL c2
PBPM> 10TTL c3
PBPM3 10TTL c4
PBPMy 10TTL c5
PBPMg 10TTL c6
PBPMg Program word bits to MM10 (WIR mode). 10TTL c7
PBPM7 These three-state outputs are only 10TTL c8
PBPMg active in the WIR mode. 10TTL c9
PBPMg 10TTL c10
PBPM19 10 TTL c11
PBPMq4 10TTL c12
PBPM12 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. 356 s
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MECHANICAL DATA
Outlines

Dimensions in mm

- 1719403 ————————
403+0,3
8 160_3, “" , 1“
[ %o Hp) (p.w. board) PR
H N
o | d ==/ 2] 1 ® \ vt
c2 ole a2
! | — HH |
— -1 |
—— | ] !
— | ;
— t l |
l ; connector
|
! | J
€32 .:.'\..—J'_P a32 @l |©
lt 233,&_8 4
’ component side ( p_w.)’ 168:2
- T board
14,5
<1 [ | a2 max
<2 i: 0)2
| B
| F ! 0]
i (o]
|
|
|
! N connector
’ | :
| |
| el !
2 il
=3 5@! ® Y
| — k
[e) o) b A,
M25
REAR VIEW 7276200.A FRONT VIEW
Fig.1.
Mass 350 g
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Memory module

MMM

Terminal location

connector 1 connector 2
row ¢ row a row c row a
PBPMQ 1 ENCM, n.c. 1 n.c.
PBPM 2 ENCM, PBMCPq 2 PBMCPQ (Oga*)
PBPM» 3 ENCM3 PBMCP¢ 3 PBMCP4 (Ogp)
PBPM3 4 ENCMg PBMCPo 4 PBMCP5 (074)
PBPMg 5 n.c. PBMCP3 5 PBMCP3 (Oga)
PBPMg 6 n.c. PBMCP4 6 PBMCP4 (O1g)
PBPMg 7 n.c. PBMCPg 7 PBMCPs5 (O2p)
PBPMy 8 n.c. PBMCPg 8 PBMCPg (O3p)
PBPMg 9 n.c. PBMCP 9 PBMCP5 (Ogg)
PBPMg 10 n.c. PBMCPg 10 PBMCPg (Ogg)
PBPM1g 11 n.c. PBMCPg 1 PBMCPg (O7g)
PBPM11 12 n.c. PBMCP1g 12 PBMCP1g (O1a)
PBPM12 13 n.c. PBMCP11 13 PBMCP11 (Ogp)
n.c. 14 n.c. PBMCP1y 14 PBMCP12 (O3p)
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 CiCc™M
n.c. 19 REST CICM 19 CICM
n.c. 20 n.c. ABCMg 20 ABCMq
n.c. 21 n.c. ABCM; 21 ABCM4
n.c. 22 n.c. ABCMo 22 ABCM2
n.c. 23 PRB ABCM3 23 ABCM3
n.c. 24 START ABCMy 24 ABCMy
n.c. 25 INH ABCMg 25 ABCMg
n.c. 26 MS1q ABCMg 26 ABCMg
n.c. 27 MSip ABCM7 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.
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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 |C 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 5V to -5 V).

The MM12 has a capacity of 2k16. Although the PLC system operates with program words of 13 bits,
the remaining 3 bits are also brought out (Q4a. Q4. Qgp). 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 ENCM2 or ENCMy4 (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 EPROMSs A contain
the instruction and the most significant digit of the address (address part of the program word), and
EPROMs B contain the remaining two digits. _

Programming of the EPROMSs 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

ABCM4 1TTL a21, c21

ABCMj 1TTL a22, c22

ABCM3 1TTL a23, c23

ﬁggmg Address bits from central processor : I{.t :gg' zgg

ABCMg 1TTL a26, c26

ABCMy 1TTL a27,c27

ABCMg 1TTL a28, c28

ABCMg 1TTL a29, c29

ENCM4 1TTL al

ENCM2 . 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
PBMCPg 10TTL a2, c2
PBMCP1 10TTL a3,c3
PBMCP, 10TTL a4, c4
PBMCP3 10TTL ab, cb
PBMCPy4 10TTL a6, c6
PBMCPg . 10TTL a7, c7
PBMCP, Program word bits from memory 10 TTL a8, c8
PBMCPS module to central processor 10 TTL a9, 9
PBMCPg 10TTL a10,c10
PBMCPg 10TTL all, cl
PBMCP19 10TTL al2,c12
PBMCP11 10TTL a13,¢c13
PBMCPq2 10TTL al4,cl4
Buffered output from output 04 of
QA EPROM A. 10TTL al, ci
Buffered output from output 04 of
Q4B EPROM B. 10TTL al5,c15
Buffered output from output O8 of
Qgp EPROM B. 10TTL al6,c16
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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,_,,
O4A'Q4B'QBB

max

e 500ns _ |

Fig. 1.

7276197
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MECHANICAL DATA Dimensions in mm
Outlines
- 719 %03 —
+
’7’81‘ 160_3 5 | 403203 =
°—L55 (p.w. board) @ o 1
Hj| - :
c1 et MM12
clz | e alz
- T
| [}
! |
| |
l : connector
| !
o |
I ]: 23469,
; Y 261,8
‘ component side p.W. +04
- - board
1 14,5
c1 | a2 max
c2 s a2
| s !
:' ZE—] | 2 2A 28 =
I
| | L2s ] L% |
|
| | - connector
| | BN 2
| |
| !
i [
E=3 b ZIMK-) '
| ) J
° o #b Bj_r
M25 .
REAR VIEW 7276200 FRONT VIEW
Fig. 2.
Mass 290¢g
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Memory module J L MM12

Terminal location

connector 1 connector 2
row ¢ row a row ¢ row a
n.c. 1 ENCM; QA 1 Q4A(04A%)
nc. 2 ENCM, PBMCPq 2 PBMCPq(O5a)
n.c. 3 ENCM3 PBMCP, 3 PBMCP1(Oga)
n.c. 4 ENCMg PBMCP, 4 PBMCP2(07,4)
n.c. 5 n.c. PBMCP3 5 PBMCP3(Ogp)
n.c. 6 n.c. PBMCP4 6 PBMCP4(01g)
n.c. 7 n.c. PBMCPg 7 PBMCPg(02p)
n.c. 8 n.c. PBMCPg 8 PBMCPg(O3B)
n.c. 9 n.c. PBMCPy 9 PBMCP7(Ogg)
n.c. 10 n.c. PBMCPg 10 PBMCPg(Ogg)
n.c. 1 n.c. PBMCPg " PBMCPg(O7g)
n.c. 12 n.c. PBMCP1q 12 PBMCP10(01)
n.c. 13 n.c. PBMCP11 13 PBMCP11(02a)
n.c. 14 n.c. PBMCP{2 14 PBMCP12(03a)
n.c. 15 n.c. Q4 15 Q4(04B)
n.c. 16 n.c. Qg 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. ABCM4 21 ABCM4
n.c. 22 n.c. ABCM2 22 ABCMj
n.c. 23 n.c. ABCM3 23 ABCM3
n.c. 24 n.c. ABCMy 24 ABCMy
n.c. 25 n.c. ABCMg 25 ABCMg
n.c. 26 n.c. ABCMg 26 ABCMg
n.c. 27 n.c. ABCM7 27 ABCM7
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.
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4322 027 90440 OMI0

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.

from
output
latch O a
output

- — e —— e ——

indicator LED !

S

7273519

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) L,

1) 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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OMI10 OUTPUT MODULE 4322 027 90440

MIN —] |« MID,_,
ABCIO g MODULE SELECTION L > 1DLC
ABCI0 -3 —— STAGE ;"L ________
CLCO —»] TA ELECTION
REO-»-"‘“_""——;‘—T —————————
DBCO ——] UTPUT LATCHES
Yy Y VY ¥V VY ¥ A A 4 Yy v A 4 Yy v v Y Y
HEN QUTPUT sTAGES L1 1]
TY YT YT OTYOTY vy PY PY PY Y PF PYOPE P PV §F
A\ ~ J
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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4322 027 90440

OUTPUT MODULE

OoMI10

input function load terminations of
P X 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
ABCIOy4 ABCIO(.- 3 select the output stage, 1TTL alo
ABCIOs ABCIOg4-g select the output module. 1TTL al2
ABCIOq 1TTL al4
ABCIO7 1TTL alé
ABCIOg 1TTL al8
Data bit from central processor;
(0]
DBC data is stored in output stage by CLCO. 1TTL az2
Module inhibit signal from external
source; a low level applied to this input
MIN inhibits data on DBCO to be stored in 2TTL 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
——MIDl Module identification inputs; provide 2TTL cl2
MIDj 2TTL cl4
MiD3 module with individual identity. 2TTL 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 kQ).
CLCO-input, LOW level:max. 1 V:

Output data

HIGH level: min. 2,4 V.

The data outputs are DOXy( to DOxy7 and DOy 4 qto 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. 30 V

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

1) Voltage between terminal of row a and terminal of row c of connectoxr 2.
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OMI10 OUTPUT MODULE I l 4322 027 90440

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

loada- | terminations of

output function 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.

RA l l I l October 1976



4322 027 90440 OUTPUT MODULE O M1 0

MECHANICAL DATA Dimensions in mm
Outlines
171,9+0,3
0 20
S — ’|¢0,3 ~
(p.w. board) o
o [}
It 5 ] OM10
S o °0
A - 10
| ' ' :,_ 2 0
. { ! connector ] 20
) ) n 4 O
. . =] s O
SIS . 0
<30 | [+ <l | a30 . 70
c32 .. a32 —
e
; 23340
component side *-04 2618
«J p.W. +04
board
e | [T a2
c‘k .. uIL e}
: 10
' , 2 0
' ! connector 30
. . 2 o)
\ ‘ 5 O
U §0O
<30 | I+ «ff | a30 70
c32 .. a32
) |
REAR VIEW 72693791 FRONT VIEW
Fig.3
Mass 230 g
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OMI10

OUTPUT MODULE

4322 027 90440

Terminal location

connector 1

YOoOw C Irow a
ABCIOg 2 ABCIOg
ABCIO; 4 ABCIOj
ABCIO; 6 ABCIOg
ABCIO3 8 ABCIO3
MiDg 10 ABCIO4
MID; 12 ABCIOs
MiID> 14 ABCIOg
MiD3 16 ABCIO~
MID, 18 ABCIOg
ovl 20 n.c.
ovly 22 DBCO
n.c. 24 REO
MIN 26 IDLC
ov2) 28 CLCO
Vp 30 Vp
oV 32 oV

n.c. = not connected.

connector 2

Irow C row a
DOxyo 2  DOxyp
DOxy1 4  DOxyi
DOxy2 6  DOxyj
DOxys 8  DOxys
DOxy4 10 DOxyy
DOxys 12 DOxys
DOXY6 14  DOxvye
DOxy7 16 DOxy7
DOxZ0 18  DOx7zo
DOxz1 20 mx 71
DOx 72 22 DOxz2
DOx73 24 DOx7z3
DOx7 4 26  DOxz4
DOx 75 28  DOxzs
DOxz6 30 DOxzé6
DOxz7 32 DOxz7

l) 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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OoM12

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.
If the status indicator LED and the short-circuit indicator LED with the same number are both lit,
these output stages are working correctly. If the former LED is lit and the latter extinguished, this will
indicate a short-circuit condition.

1 vg(+24v)
| a32 and ¢c32
+ a2toal6
| |
' [
| |
| |
! 1
| |
! . status short-circuit !
indicator indicator LED
| LED CVD |
1 - 1
] ’ 1
! 1 |
| T | 0w
L_.__-___.______-___-__ J __'_____,r c2tocl6
7276632

Fig. 1 Circuit diagram of an output stage.
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OM12 9360 011 50112

The output module has 9 address inputs (ABC1Og_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).

MIN —— < MIDg_4

ABCIO4_ gl MODULE SELECTION B

ABCIOg_ 3 — — — — — _~—~ — — — T T —
CLCO—
REO ——

DBCO——

OUTPUT LATCHES

Y 4 L 4 4 L 4 \ 4 L 4

OUTPUT STAG ES

l I | |
H TY 1Y 11 Tt ot oYy ott

Outputs 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 FO068-1 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 IEC 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 Vs 24 V + 25%
Supply current (excluding ' output

load current) circuitry Is typ 0,1 A

August 1977



Output module

OoM12

Input data
All inputs meet the standard TTL specification except the CLCO-input.
. t functi load terminations of
inpu unction oa connector 1 (Fig.3)
ABCIOg 1TTL a2, c2
ABCIO1 1TTL a4, c4
ABCIO» 1TTL a6, c6
ABCIO3 address bits from central processor; 1TTL a8, c8
ABCIOg4 ABCIOq_3 select the output stage, 1TTL alo
ABCIOg ABCIO4_g select the output module. 1TTL al2
ABCIOg 1TTL al4
ABCIO7 1TTL al6
ABCIOg 1TTL al8
Data bit from central processor; ’
DECO data are stored in output stage by CLCO. 11T 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 1TTL a24
(output transistor non-conducting).
MIDg 2TTL c10
MID1 Module identification inputs; provide 27TL c12
MID2 module with individual identity. 2TTL c14
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 k§2). CLCO-input: LOW level, maximum 1 V;

HIGH level, minimum 2,4 V.
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OoM12 9360 011 50112

Output data

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

Output transistor conducting: Va.c * =max.2,63 V at output current (lg) is 2 A.

Output transistor non-conducting: |g =max.10 uA at Va¢ * is 30 V.

Maximum load inductance (Lmax) see Table 1
Maximum switching frequency at maximum —
output current (Igmax) see Table 2 N
Table 1 Table 2
lo Lmax duty max. switching
A mH cycle frequency
I — % Hz
2,0 50
1,8 60 <40 3
1,6 80 <60 2
1,4 100 <80 1
1,2 140 <90 0,5
1,0 200
0,8 310
0,6 560
04 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 connector 1 (Fig.3)
Idantifinatinn cianal fram lact Aitniit madiila
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 c of connector 2.
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Output module

om12

MECHANICAL DATA

Outlines

7,8

I“ -—

171,9%0,3

‘0,3 —_——
(p.w. board)

Dimensions in mm

EJIEB
:!:
|

connector
m
[}
]
.. M
. I Tl
¢30 | f|+ +l | a30 -
€32 L) a32
el
t component side
—
14.5
max |[H
c2 [ | a2
cb .. ab
s
. |
. 1
. X connector
) | 2
) '
' )

a30
a32

000000

0
2334 0,

(b%:r'd ) 04

* %

N o O P w N SO
O00O0000O0

Eﬂ::::

REAR VIEW

7276633

L2 \

FRONT VIEW

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

circuit indication.

Mass 260 g

August 1977

61



OoMm12

9360 011 50112

Terminal location

connector 1
row c row a
ABCIOg {2 ABCIOq
ABCIO1 4 ABCIO1
ABCI0p 6 ABCIO9p
ABCIO3 8 ABCIO3
MIDg 10 ABCIOg4
MIDq 12 ABCIOg
MIDy 14 ABCIOg
MID3 16 ABCIOy
MIDg 18 ABCIOg
0V (note 1) 20 n.c.
0V (note 1) 22 DBCO
n.c. 24 REO
MIN 26 IDLC
0V (note 2) 28 cLCcoO
Y, 30 Y,
OF\’/ 32 OE/

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

Notes

connector 2

row c row a
ov 2 DOxvyo
ov 4 DOxvy1
ov 6 DOxy2
ov 8 DO

oV (note 3) 10 Do;zz
ov 12 DOxvys
ov 14 DOxve
ov 16 DOxvy7
i.c. 18 i.c.

i.c. 20 i.c.

i.c. 22 i.c.

n.c. 24 n.c.

i.c. 26 n.c.

n.c 28 n.c.

n.c. 30 n.c.

Vg 32 Vs

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-lineof Vg,
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4322 027 90410 PU1O

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 memoxry and the pro-

gramword is again displayed as 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 ov CIRC
keys, the line number is decremented by ocne 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 program word
is displayed and the status of the scratch-pad memory address specified in the program
word is indicated. In this way the PL.C 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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PU1O PROGRAMMING UNIT 4322 027 90410

DISPLAY DISPLAY

e wrver [G[GE]H] [« [B]B]B]B] ] "wsm

KEYBOARD SBCP  from central
processor

PBPMg-12 to program
memory

'
}
'
ADDRESS PRooRo™ l
REGISTER REGISTER i
1
'
AUXILIARY | LDCP  from central
COUNTER : processor
: PBMCPq.1 from program
) ] memory
L I
_.]l I ScPc to central
N LJ T processor
.
TAPE I
READER ' I
i DECODER '
o= |
T T !
e 4 73

Fig. 1. Simplified block diagram of the programming unit.

The circuit is built ontwo epoxy-glass printed-wiring boards, mounted in.a metal housing,
which fits into the Euro-card system. The unit 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) 1.

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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4322 027 90410

PROGRAMMING UNIT

PU10

ELECTRICAL DATA

Supply

Supply voltage (d.c.)
current

Input data

All inputs meet the standard TTL specifications.

Vp

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 cb
gﬁﬁggs Program word bits from program i ,?,}:II: a6 3
PBMCP? memory. 1TTL a8 ‘
PBMCPg 1TTL cl0
PBMCPg 1TTL al0
PBMCP g 1TTL cl2
PBMCP11 1TTL al2
PBMCP 13 1 TTL cl4
Synchronization input from central
processor; synchronizes auxiliary
LDCP address counter in programming 1TTL | al4
unit with address counter in
central processor.
- Inverted clock input from central
CL23 processor. 1TTL cl6
Clock signal for status indication
$57 from central processor. 1TTL cl6
Status bit from central processor;
clocked by ¢57 it indicates state 1
SBCP or 0 at selected scratch-pad memory 1TTL| al6
address.
TB1 cl8
TBoy al8
TBg3 . c20
TB Tape bits (ASCII code) from tape 2 TTL| 220
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. 2 TTL | 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.
Qutput data
All outputs meet the standard TTL specifications.
output function loada- terminations (Fig. 2)

bility
connector 1 connector 2

PBPMy 9 TTL c2
PBPM; 9 TTL | a2
PBPM> 9 TTL c4
PBPM 3 9 TTL |a4
PBPM 4 9 TTL cb
PBPM35 9 TTL | a6
PBPM¢g Program word bits to program 9 TTL c8
PBPM~ memory. 9TTL |a8
PBPMg 9 TTL cl0
PBPMg 9 TTL |al0
PBPM 19 9 TTL cl2
PBPM 1] 9 TTL |al2
PBPM 15 9 TTL cl4
ABP( 10 TTL cl8
ABP) 10 TTL al8
ABPy 10 TTL ¢c20
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
ABP;o 10 TTL c28
ABP1 10 TTL a28

Signal indicating that contents of
READY program memory address counter 10 TTL alé

agrees with line number.
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4322 027 90410 PROGRAMMING UNIT PUIO

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 TB).7 and strobe signal t1 min. Ons
Delay time between leading edge of

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

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.

X X

STROBE
- ot |= -
- tg —»!
BSP
->1:2|<— _-72737

Fig.2
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4322 027 90410

PROGRAMMING UNIT

PUIO

Mass

Terminal location

connector 1

Tow C row a
PBPM 2 PBPM |
PBPM3 4 PBPM 3
PBPM 4 6 PBPM 35
PBPMg 8 PBPM 7
PBPMg 10 PBPMg
PBPM 9 12 PBPM ]
PBPM 13 14 LDCP
CL23 16 SBCP
TB) 18 TBy
TB3 20 TBy4
TBs5 22 TBg
TB7 24 STROBE
BSP 26 BSP
SLTP 28 n.c.

Vp 30 Vp

ov 32 oV

n.c. =not connected,

1140 g

connector 2

Trow C row a
PBMCP 2 PBMCP
PBMCPy 4 PBMCP3
PBMCPy4 6 PBMCPsg
PBMCPg 8 PBMCP7
PBMCPg 10 PBMCPgq
PBMCP 19 12 PBMCP 11
PBMCP 19 14 SCPC
bs7 16 READY
ABP 18 ABP)
ABP) 20 ABP3
ABP4 22 ABPs
ABPg 24 ABP7
ABPg 26 ABPg
ABP]g 28 ABP 11
Vp 30 Vp

oV 32 (Y%
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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

- 15%* - - 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/OM4. 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 BP 16 are extension panels for use in a second rack to accommodate
additional IM/OM modules.
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Back panels

BP11 to

BP16
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BP11 to BP16

9390 269 .0112

output module

Fig. 5 Back panel BP15.
input module

IM
oM

IM/OM

data bus cable
o

)

detail Fig.7

IM/OM

tus cable

detail Fig.7

Fig. 6 Back panel BP16.
IM = input module

output module

oM =
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Back panels ‘ . J L BP11 to BP16

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
(MIDg.4) and the adjacent O V pad (connected to connector 1, pin ¢22). 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).

|
i O @) @)
st-- st-- st--
IM/OM/LX3 IM/OM/LX2  IM/OM/LX1
C.B C. C.B
S x
° o |o o o
[} ofllo ofjo
o ofjo oflo
° ollo ollo
° oflo ollo
° oljo olle
! ° olle ofjo '
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MID o MID ofo MID of]e
0 - o) Owms—o]]o
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,j 1 - © | 1m0/ o
° °
2 -0 o J2ugm=o0 o '
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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 IM and OM module address codes

MiDg MID1 Do MID3 1Dg 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 - i 240 to 257
ov (tAY - 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 577
- - - 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 - ov ov ov 720 to 737
- ov ov ov ov 740 to 757
oV ov ov ov ov 760 to 777

MiD3 ID4  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. 0 V indicates that the MID terminal is connected to connector 1, pin c22 (0 V).

2. — indicates that the MID terminal is floating.

3. The least significant digit of each LX address is always O, e.g. 000 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 TB1 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. |

Table 4 Operation of CLCP and SPCE

cLcp SPCE

operation

0 X*

1 X*
0-1 1

01 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 cycie.

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.

I
[

ALARM
82
T84
TB6

STROBE
BSP
T81

1
7278039 .

NN
N
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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 = +6 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 = memory identification signal derived from MM module in highest position;
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).
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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 — 1
2k 2 MM10 Il 2 6
2 MM12 ] 2 6 12
1 MM12 | 2 5
3k 3 MM10 Il EE N 3 68
3 MM12 el el 3 68 123
2 MM12 L — 3 579
4k 4 MM10 B BN = 4 6810
4 MM12 e e e 4 6810 1234
2 MM12 R N 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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PC20

MODULES FOR PROGRAMMABLE CONTROLLERS

GENERAL

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, a frame (19 in rack) and a standard power
supply. The frame must conform to IEC 297 or DIN 41494 (for racks) and IEC 130—14 or DIN 41612
(for connectors). The adoption of these standards means that the frame and the power supply (for
smaller controllers available as SC20 and SO20 respectively) should be easily obtainable.
The following modules and accessories are available (see also Fig. 1).
type description catalogue number
Al20 analogue input module 9360 023 90112
A020 analogue output module 9360 024 00112
BP22 terminal strip for inputs/outputs in controller cabinet 4322 027 92140
BP23 back panel for Eurorack 4322 027 94010
BP25 back panel for half extension rack 4322 027 94030
BP26 back panel for full extension rack 4322 027 94040
CP20 central processor with program memory (2 k (E) PROM) 4322 027 92040
CP21 central processor with program memory (1 k RAM) 4322 027 92050
CP22 central processor without program memory 4322 027 92060
CP24 central processor with program memory (2k RAM) 4322 027 94140
FP20 front plate, 15 mm width 4322 027 92150
FP21 front plate, 20 mm width 4322 027 92160
IM20 input module 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 (0,5 A) 4322 027 92010
om21 output module (2 A) 4322 027 92020
PU20 programming unit 4322 027 92090
PU21 programming unit interface 4322 027 92100
RP20 bidirectional parallel interface 4322 027 92170
RS20 bidirectional serial interface 4322 027 92180
SC20 small controller cabinet 4322 027 92110
S020 supply and output module (0,5 A) 4322 027 92030
V120 bidirectional RS449/423 interface 4322 027 92200
* Except programming unit PU20, which is a desk-top apparatus.
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PC20

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.

data sources/ receivers other PC20 systems computer TTY, VDU, etc.
RP20 RS20 vi20
16x8-8IT 81-DIRECTIONAL INTERFACE
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mM20 . I I I 5020
TS e s - - —— - - —— - —— % —— - o logic | SUPPLY & OUTPUT MODULE
16 IDENTICAL INPUTS l’ | sueely | “5 omz0-Type ouTeuTs

control

control cp20 cP21/CP24 outputs
e =l — G
. 1/4 k4 SCRATCHPAD 1/ak 4 SCRATCHPAD .

2k16 PROGRAM [<— Or —=| 1k/2k 16 PROGRAM RAM |
| E(PROM) I with on-card battery

Al20 oM20
or | 16x0,5A OUTPUTS

control ANALOGUE INPUT I |
— control

inputs 31/2/4 DIGITS BCD ) y : outputs
i -

2k 4 SCRATCHPAD l

I . om21
I 8x2A OUTPUTS

PU21
PROGRAMMING
INTERFACE MODULE control

I | — . @_ﬁ,_‘_@“” e

PROM

sockets T . MM20 MM21/MM22 ’
up to or 8k/4k 16 RAM .
PU20 l 8K 16 (E)PROM <= OF == with on-card battery A020
| control
ANALOGUE OUTPUT outputs
| ’ 3 DIGITS BCD
— e
cassette  RS449/423 Fig. 1.

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 instruction that comprose 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 portabie desk-top apparatus so that oniy one is
required to serve any number of PC20 systems. It is connected to the PC20 system via the programming
unit interface PU21, which is not too expensive to leave in the PC20 system.
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Modules for programmable controllers PC 20

GENERAL CHARACTERISTICS

Operating temperature range 0 to +60 °C (0 to + 45 OC*)

Storage temperature range —40to+700C

Dimensions 160 mm x 233 mm (double Eurocard)
according to IEC 297 or DIN 41494 **

Supply voltage (d.c.) Vp=10V £ 10%;24 V + 25% **

Number of input + output signals 2000

Maximum program length 8 k instructions

Cycle time 1 ms for a typical program of 1 k instructions

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

Vibration test
IEC68—2, test method Fc: 5 to 55 Hz, amplitude 0,75 mm (0,35 mm*) or 5g (whichever is less).

Shock test
IEC 68—2, test method Ea: 3 shocks in 6 directions, pulse duration 11 ms, peak acceleration 50g(30g*)

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

Damp heat test
|IEC 68—2, test method Ca; 21 days at 40 ©C, R.H. 90 to 95%.

* Valid for PU20.
** For PU20 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. 3) are
provided, The system operates with program words of 16 bits, which are distributed over 2 EPROMs.

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, 15, 10s, 1 min
(60% 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 PHC1, are:

— up-date and check phase (UDC): PHCg =0, PHCy =0;

— reset scratchpad memory (RSM): PHCg =1, PHCq = 0;

— data processing (DP): PHCg=0;PHCy =1;

— up-date input/output (1/0): PHCp=1,PHCy = 1.

Each central processor is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (double
Euro-card*). The board has two F068-I connectors (male parts); the corresponding female parts are on
the back panels.

* 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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Central processor

CP20

Fig. 2 Flow chart. The UDC-phase and RSM-phase
are only executed if required.
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CP20 4322 027 92040

ELECTRICAL DATA

Supply
Supply voltage (d.c.) Vp 10V+10%
current Ip max. 270 mA

Requirements of the external battery to retain the contents of the scratchpad memory during power
failure.

Battery voltage Vg 3to45 V
Battery current (Vp =0 V) g max. 2 mA
Trickle charge current (Vp=10V) typ. —6 mA

Input and output data
The voltage levels of inputs and outputs are in accordance with standard LOCMOS specifications.

— . terminations (Fig. 4)
— function
— connector 1 ] connector 2
BI-DIRECTIONAL BUSSES
ADDg a6, c6
ADD1 a7, c7
ADDp a8, c8
ADD3 Address bus interconnected with PU21 and input a9, c9
ADDg and output modules; commanded by PDBE; al0, cl10
ADDg during DP-phase address bits for the scratchpad all, c!l
ADDg memory; during 1/0-phase address bits for the al2, cl12
ADDy input and output modules. al3, c13
ADDg al4, cl4
ADDg al5, «ci15
ADD1q alg, c16
APMg al6, c16
APM1 al7, c¢c17
APM2 alg, «c¢18
APM3 al9, c19
APMy Program memory address bus; APM act as inputs a20, c20
APMg when PABE is LOW (only during UDC-phase). a21, c21
APMg : a22, c22
APM7 a23, ¢23
APMg a24, c24
APMg a25, ¢256
APM10 a26, c26
APM11 Pseudo address bits connected via resistor to O V. a27, c27
APM12 a28, c28
DIOg Data bus; receives data for scratchpad memory al9, c19
DI04 from input modules and PU21, transmits data a20, c20
DiO2 from scratchpad memory to output modules and a21, c21
DIO3 PU21; data bus is controlled by WEPC or by R/WSM. a22, c22
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Central processor

CP20

terminations (Fig. 4)

function
connector 1 | connector 2
INSg al, cl
INS1 Instruction bus, interconnected with PU21; a2, c2
INS2 ded by PDBE a3, 3
INS3 comman Y . ad, c4
INS4 ab, c5
INPUTS
ALI :Alarm input for internal use. Active HIGH: a20, c29
input current = 2 mA.
CPSD Central processor slow down; input commanded a3, c3 —
by PU21. —
Central processor stop initiate; command from —
CPSI PU21 stops central processor in UDC-phase ad, c4
(active HIGH).
Data exchange finished; signal from output
DEF modules indicating that data from central a25
processor has been stored.
Command from PU21 to stop central processor
HOLD in DP-phase (active LOW). a6, c6
Program memory address bus enable; active during
PABE UDC-phase. When LOW APM bus functions as al, cl
input.
Program memory data bus enable; active during
PDBE UDC-phase. When LOW, INS and ADD-bus a2, c2
function as inputs.
PRF Preparation input/output modules finished. a24
Reset central processor; resets data processor,
RGP address processor, UDC circuitry, RSM circuitry a1?2 12
and timer clocks. Active LOW: input current . ¢
=2 mA.
Reset scratchpad memory enable. When HIGH
or floating a reset of the scratchpad memory
will occur during the first RSM-phase after switching
RSME on. When LOW (input current = 2 mA) the RSM- al0,  ¢10
phase is only effective for the scratchpad memory
addresses 0 to 2 inclusive.
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4322 027 92040

function

terminations (Fig. 4)

connector 1

connector 2

Read-write level from input and output modules;

W 24
R/WSM only effective during 1/0-phase. ¢
Write enable signal from PU21; prepares central
WEPC processor to store data from PU21 into scratch- c28
pad memory.
Write pulse for scratchpad memory; signal from
WPSM PU21 to store data on DIOg.3 into scratchpad al3, «¢13
memory.
= OUTPUTS
E APE Address processing for input and output modules a26
— finished; address stable.
CLOCK Clock output to PU21. a7, c7
Central processor stop completed; command
CPSC (HIGH) to PU21 indicating that central processor ab, c5
' has been stopped in UDC-phase.
PBg bi oV al7
PB1 Page bits, connected to . c17
PHCq Phase control to PU21 and input and output c23
PHCq modules. a23
Reset output to output modules; becomes LOW during
switch-on of the system, or if RCP is LOW.
[o]0) When a wire jump has been inserted between the RCO c27
points on the moduie (Fig. 3), RCO output will also
become LOW if Vp <9V or>11V.
RR Result Register. al8, «c18
SBI Storage command to store data on data bus into 26
output modules and PU21.
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Central processor

Fig. 3 Location of RCO points.
Fixed scratchpad memory addresses
address description
000.0 Overflow bit for arithmetic operations.
000.1 Constant 1" level.
000.2 24 V alarm output.
000.3 Timer clock 10 ms.
001.0 Timer clock 100 ms.
001.1 Timer clock 1s.
001.2 Timer clock 10s.
001.3 Timer clock 1 min.
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CP20 J L 4322 027 92040

MECHANICAL DATA

Dimensions in mm

Outlines
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Fig. 4.
Mass approx. 270 g
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Central processor

CP20

Terminal location

connector 1
row c row a
INSg 1 INSg
INS1 2 INS1
INSo 3 INS2
INS3 4 INS3
INS4 5 INSg
ADDg 6 ADDg
ADD1 7 ADD{
ADD9 8 ADD2
ADD3 9 ADD3
ADDg4 10 ADDy4
ADDg 1" ADDg
ADDg 12 ADDg
ADDy 13 ADD7
ADDg 14 ADDg
ADDg 15 ADDg
ADD1o 16 ADD1o
PB4 17 PBg
RR 18 RR
DIOg 19 DIOg
DI04 20 D!01
D102 21 DiO2
DIO3 22 DIO3
PHCo 23 PHC1
R/WSM 24 PRF
ov* 25 DEF
SBI 26 APF
RCO 27 n.c.
WEPC 28 n.c.
ALl 29 ALl
n.c. 30 n.c.
V 31 Vv
OE/ 32 Ogl

n.c. = not connected.

* No supply line; is used as return line for control signals.

connector 2
rowc row a
PABE 1 PABE
PDBE 2 PDBE
CPSD 3 CPSD
CPSI 4 CPSI
CPSC 5 CPSC
HOLD 6 HOLD
CLOCK 7 CLOCK
n.c. 8 n.c
n.c. 9 n.c.
RSME 10 RSME
n.c. 1 n.c.
RCP 12 RCP
WPSM 13 WPSM
n.c 14 n.c
n.c. 15 n.c.
APMg 16 APMq
APM4 17 APM¢
APM2 18 APM2
APM3 19 APM3
APMys 20 APM4
APMg 21 APMg
APMg 22 APMg
APM7y 23 APMy
APMg 24 APMg
APMg 25 APMg
APM10 26 APM10
APM11 27 APM11
APM12 28 APM1o
n.c. 29 n.c.
VB 30 VB
V 31 \%
0 F\’/ 32 0 ‘\)/
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CP21

CENTRAL PROCESSOR

DESCRIPTION
The central processor CP21 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, pro-
cesses 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 is a C-MOS RAM (1k16). The CP21 has on-board battery back-up and a provision
to connect an external battery for longer memory retention.

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 on-board
battery for data retention in the program memory RAM, is also used for data retention of the scratch-
pad memory.

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 locations
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, T min
(50% duty factor).
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CP21 4322 027 92050
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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 PHC1, are:

— up-date and check phase (UDC): PHCp =0, PHCq =0;

— reset scratchpad memory (RSM): PHCg =1, PHC{ =0.

— data processing (DP): PHCg =0, PHCq =1.

— up-date input/output (1/0): PHCg=1,PHCy =1.

Each central processor is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (double

Euro-card*). The board has two FO68-1 connectors (male parts); the corresponding female parts are on
the back panels.

* 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 connectors.
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Central processor

CP21

Fig. 2 Flow chart. The UDC-phase and RSM-phase

are only executed if required.
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CP21 4322 027 92050

ELECTRICAL DATA
Supply

Supply voltage (d.c.)

Vp 10V 10%
current

Ip max. 160 mA

Requirements of the external battery to retain the contents of the program memory and the scratchpad
memory during power failure.

Battery voltage Vg 3to45V

Battery current (Vp=0V) Ig max. 2mA

Trickle charge current (Vp =10 V) typ. —6 mA

Data retention with on-board battery at 40 °C typ. 40 h, provided the module
is in operation for at least
20h

Input and output data
The voltage levels of inputs and outputs are in accordance with standard LOCMOS specifications.

functi terminations (Fig. 4)
unction

. connector 1 l connector 2
BI-DIRECTIONAL BUSSES

ADDg - a6, c6

ADD1 a’, c7

ADD9 a8, c8

ADD3 Address bus interconnected with PU21 and input a9, c9

ADD4 and output modules; commanded by PDBE; al0, c¢10

ADDg during DP-phase address bits for the scratchpad all, c11

ADDg memory; during 1/0O-phase address bits for the al2, c12

ADD7 input and output modules. al3, c¢13

ADDg al4, cl4

ADDg al5, c¢15

ADD19 al6, c16

APMq al6, c16
APM1 al7, c17
APMo al8, c¢18
APM3 al9, c19
APM4 Program memory address bus; APM act as inputs a20, c20
APM5g when PABE is LOW (only during UDC-phase). a21, c21
APMg a22, c22
APM5y a23, ¢23
APMg a24, c24
APMg a2b, c¢25
APM1g a26, c26
APM11 Pseudo address bits connected via resistor to 0 V. a27, c¢27
APM 12 a28, c28
DI10g Data bus; receives data for scratchpad memory al9, c19

D104 from input modules and PU21, transmits data a20, c20

D109 from scratchpad memory to output modules and a21, c21

DiC3 PU21; data bus is controlled by WEPC or by R/WSM. a22, c¢22

May 1981



Central processor CP21

. terminations (Fig. 4)
function
connector 1 | connector 2
INSg al, cl
INS4 Instruction bus, interconnected with PU21; 22, c2
INS commanded by PDBE a3, 3
INS3 ’ a4, c4
INS4 a5, c5
INPUTS
ALl Alarm input for internal use. Active HIGH: a29 29
input current = 2 mA, !
CPSD Central processor slow down; input commanded a3 c3
by PU21. ' —_
Central processor stop initiate; command from E
CPSI PU21 stops central processor in UCD-phase a4, c4
(active HIGH).
Data exchange finished; signal from output
DEF modules indicating that data from central a25
processor has been stored.
Command from PU21 to stop central processor
HOL
,0 D in DP-phase (active LOW). %6, c6
Program memory address bus enable; active during
PABE UDC-phase. When LOW APM bus functions as al, cl
input.
Program memory data bus enable; active during
PDBE UDC-phase. When LOW, INS and ADD-bus a2, c2
function as inputs.
PRF Preparation input/output modules finished. a24
Reset central processor; resets data processor,
RCP address processor, UDC circuitry, RSM circuitry a12 c12
and timer clocks. Active LOW: input current !
=2 mA,
Reset scratchpad memory enable. When HIGH
or floating a reset of the scratchpad memory
RSME will occur during the first RSM-phase after switching al0, «¢10
on. When LOW (input current =2 mA) the RSM-
phase is only effective for the scratchpad memory
addresses O to 2 inclusive.
R/WPM Write signal from PU2'1 to CP21, to store data in ald, cl4
program memory (active HIGH).
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4322 027 92050

terminations (Fig. 4)

function
connector 1 | connector 2
R/WSM Read-write‘level fl:om input and output modules; 24
only effective during 1/O-phase.
Write enable signal from PU21; prepares central
WEPC processor to store data from PU21 into scratch- c28
pad memory.
Write pulse for scratchpad memory; signal from
WPSM PU21 to store data on DIOgq.3 into scratchpad al3, c13
memory.
OUTPUTS
Address processing for input and output modules
APF finished; address stable. a26
CLOCK Clock output to PU21. a7, c7
Central processor stop completed; command
CPSC (HIGH) to PU21 indicating that central processor ab, cb
has been stopped in UDC-phase.
PBg . al7
PB1 Page bits, connected to O V. 17
PHCq Phase control to PU21 and input and output c23
PHC4 modules. a23
Reset output to output modules; becomes LOW
during switch-on of the system, or if RCP is LOW.
RC When a wire jump has been inserted between the c27
RCO points on the module (Fig. 3), RCO output
will also become LOW if Vp <9V or>11 V.
RR Result Register al8, c¢18
SBI Storage command to store data on data bus into c26
output modules and PU21.
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Central processor J L

CP21

Fig. 3 Location of RCO points and switch (jumper A) of on-board battery.

Fixed scratchpad memory addresses

address description

000.0 Overflow bit for arithmetic operations.
000.1 Constant "’1” level.

000.2 24 V alarm output.

000.3 Timer.clock 10 ms.

001.0 Timer clock 100 ms.

001.1 Timer clock 1s.

001.2 Timer clock 10 s.

001.3 Timer clock 1 min.
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CP21 J L 4322 027 92050

MECHANICAL DATA
Outlines

Dimensions in mm
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REAR VIEW M25 0 ERONT VIEW
Fig. 4.
Mass approx. 270 g
Notes

1. At delivery of the central processor the on-board battery is switched off (jurnper A, Figs 3 and 4,

in off-position).

2. If the central processor is removed from the rack, ensure that it is put on an insulated surface to
prevent short-circuiting of the on-board battery.
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CP21

Terminal location

connector 1

rowc row a
INSg 1 INSg
INS4 2 INS4
INSo 3 INSo
INS3 4 INS3
INS4 5 INS4
ADDq 6 ADDg
ADD1 7 ADD
ADD2 8 ADD»
ADDj3 9 ADD3
ADD4 10 ADDy4
ADDg 11 ADDg
ADDg 12 ADDg
ADDy 13 ADD7
ADDg 14 ADDg
ADDg 15 ADDg
ADD1q 16 ADD10
PB4 7 PBg
RR 18 RR
DIOg 19 DI10g
D104 20 DI04
D102 21 D107
D103 22 DIO3
PHCq 23 PHC4
R/WSM 24 PRF
ov* 25 DEF
SBI 26 APF
RCO 27 n.c.
WEPC 28 n.c.
ALl 29 ALl
n.c. 30 n.c.

\Y 31 \Y

0‘\:‘/ 32 OQ/

n.c. = not connected

* No supply line; is used as return line for control signals.

connector 2

row c row a
PABE 1 PABE
PDBE 2 PDBE
CPSD 3 CPSD
CPSI 4 CPSI
CPSC 5 CPSC
HOLD 6 HOLD
CLOCK 7 CLOCK
n.c 8 n.c

n.c. 9 n.c.
RSME 10 RSME
n.c. 11 n.c.
RCP 12 RCP
WPSM 13 WPSM
R/WPM 14 R/WPM
n.c. 15 n.c.
APMg 16 APMg
APM1 17 APM1
APMo 18 APMo
APM3 19 APM3
APM4 20 APMg
APMg 21 APMg
APMg 22 APMg
APM7 23 APMy
APMg 24 APMg
APMg 25 APMg
APM10 26 APM10
APM14 27 APM14
APM{o 28 APM12
n.c. 29 n.c.

VB 30 \4:]

Vp 31 Vp

ov 32 ov
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IM20

INPUT MODULE

DESCRIPTION
This input module is used with the other PC20 modules to assemble a programmable controller.

The input module contains 16 addressable input stages, with photo-isolators 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. Furthermore, to limit power consumption,
these LEDs can be switched-off. A delay circuit (symmetrical delay time typ. 1 ms) is incorporated in
each input stage to increase the noise immunity. The delay time can be increased by adding extra

capacitance. e
L Vp I
'
' Vp indicator
LED \ '
—
—
]
_U' d + to
channel
! selection
:_ -
e
T 1
L
c cf] ’ - ‘ ov '
B i . . - o .- ) . ) ) B 7283209
Fig. 1 Circuit diagram of an input stage.
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Each input module has 11 address inputs (ADD@.10) and 9 module identification inputs (MID1.g),
which are accessible on the connectors at the rear (Fig. 2).

data inputs
A

humwﬂwmwﬁﬁwwﬁ

oo | | | | | [weur sraces]

1
Yy Y Y VY VY VY VY v Yy Y ¥ VY Y Y VY Y
ADD oy —— STAGE SELECTION > D10,-3
ADD pgo—— — ~ T T T T T T T T T T T > R/W
APF = MODULE SELECTION > PRF
PHC g1 — [~ MID, 9

72832124

Fig. 2 Block diagram of the input module.

The circuit is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (double Eurocard).
The board has two F068-1 connectors (board parts); the corresponding rack part of connector 1 (Fig. 4)
is available on the back panels, that of connector 2 (external connections) is separately available under
catalogue number 2422 025 89291 (pins for wire wrapping), 2422 025 89299 (pins for dip-soldering)
or 2422 025 89327 (solder tags).*

* For a general description of the Eurocard system see |EC 297 or DIN 41494 for 19-in racks and
IEC 130-14 or DIN 41612 for connectors.

28
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Input module IM20

ELECTRICAL DATA

Supply
Supply voltage (d.c.) Vp 10 V +10%
typ. 45 mA (all inputs inactive)
current Ip typ. 175 mA (all inputs active)
max.200 mA (all inputs active)
Input data

The data inputs are DIy g to Dly 3, Dix g to Dix 3, Dly g to Dly 3and Dlz g to DIz 3. They are
accessibie on connector 2, see ‘‘Terminal location'’.

5 V level (note 2) 24 V level

Active voltage (V4.¢) | , 35t06V 17030V

;  note 1 . . ——
Non-active voltage (Va.c) | 0t0 0,8V orfloating | Oto 7V or floating m—
Input current, active at V,.c = 5 V or 24 V resp. typ. 10 mA typ. 10 mA —
The delay time of the delay circuit can be increased by inserting capacitors (approx. 0,015 uF/ms)
between connecting points B and B’ (Fig. 3).
Notes
1. Va.¢ is the voltage between terminal of row a and terminal of row ¢ of connector 2.
2. For 5 V-level operation a resistor of 360 £ = 5%, style CR25, has to be connected to each input

stage between connecting points A and A’ (Fig. 3).
Fig. 3 Part of the printed-wiring board, showing the connecting points for the additional delay
capacitors and the resistors for 5 V-level operation.
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The inputs mentioned below meet the standard LOCMOS specifications.

input function terminations of
connector 1 (Fig. 4)

ADDg ci1

ADD1q all

ADD2 c12

ADD3 ) al2

ADDg Address bits from central processor: ADDg.1 c13

ADDg select a group of 4 input stages, ADD2.10 al3

ADDg select the input module. cl4

ADD> al4

ADDg c15

ADDg als

ADD1q c16

MID2 c2

MID3 c3

MiD4 c4

m:gg Module identification inputs; provide module 22

MID; with individual identity. 7

MIDg c8

MiDg c9

MiD10 c10

APF Handshake signal; input/output address correct. a26

PHCq . c23

PHC1 Phase control signals. 223

iLb Indication LED disable; input current LOW: 0,1 mA c28
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Input module IM20

Output data
All outputs meet the standard LOCMOS specifications, except the R/W and PRF outputs.

output function terminations of
connector 1 (Fig. 4)

DIOg Data bits to central processor; data is stored c21
DI04 in scratchpad memory of central processor. a21
D10y c22
DIO3 a22
R/W Signal to central processor (active LOW); c24

prepares central processor for data on D10g.3
to be written in the scratchpad memory
(open collector output).

PRF Preparation R/W level finished (open collector a24
output).

May 1981
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MECHANICAL DATA : : Dimensions in mm
Qutlines
- 171,9+03 S——
_’7.,8‘_ > 4—2,5 max 0 0 - 20
-« W03 ‘:o,s il
(p.w. board) o
= @] f
ct # al ‘} IM20
c2 |33 | a2 00
| X 10
! ) ) 20
— ; I X connector 30
— ' \ (]
—— X X 10
X f 20
31 HH a3l 30
€32 EE a3d2
mE
i 23340
component side *-04 2618
P-W. 04
(board) 0
== L.
;i X : :; :? 00
: . : = 10
. . = 20
' ' connector | 20
) ) 2 — 00O
: : =] 10
: .. : - 20
€30 | fie «ff | a30 om 30
c32 .. a32 ——
—1 B
L2 4
REAR VIEW 72832164 FRONT VIEW
Fig. 4.
Mass 2504
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Input module IM20

Terminal location

connector 1 connector 2
row c row a row ¢ row a
n.c. 1 HIGH level Diw.o 2 Diw.o
MID2 2 HIGH level Diw.1 4 Diw.1
MID3 3 HIGH level Dlw 2 6 Dly.2
MID4 4 HIGH level Diw.3 8 Diw.3
MIiDsg 5 HIGH level e Dix.0 10 Dix.0
MIDg 6 HIGH level Dix.1 12 Dix 1
MID7 7 HIGH level Dix.2 14 Dix.2
MIDg 8 HIGH level Dix 3 16 Dl 3
MIDg 9 HIGH level Dly.o 18 Div.o
MID10 10 HIGH level Dlyq 20 Div:1
ADDq 1" ADD;y Dly.2 22 Dly.2
ADDy 12 ADD3 Dly3 24 Dly.3
ADDg4 13 ADDg Diz o 26 Diz o
ADDg 14 ADD7 Diz 1 28 Diz 1
ADDg 15 ADDg Dlz.2 30 Diz 2
ADD1q 16 n.c. Diz3 32 Diz 3
n.c. 17 n.c.
n.c. 18 n.c.
n.c. 19 n.c.
n.c. 20 n.c.
D10 21 DI04
Di0O2y 22 DIO3
PHCq 23 PHC1
R/W 24 PRF
ov* 25 n.c.
n.c. 26 APF
n.c. 27 n.c.
b 28 n.c.
n.c. 29 n.c.
n.c. 30 n.c.
Vp 31 Vp
ov 32 ov

n.c. = not connected.

* No supply line; is used as return line for control signals.
** For coding MID lines.
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OM20

OUTPUT MODULE

DESCRIPTION
This output module is used with the other PC20 modules to assemble a programmable controller.

The output module contains 16 addressable output stages, with photo-isolators between external and
internal circuitry (Fig. 1). All outputs have grounded loads. Each output stage has a flywheel 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 have electronic short-circuit protection with automatic reset.

p )
status
/ indicator LED
—
' —
- SHORT -
' y= CIRCUIT
. PROTECTION
0SsD —
1
from
output O L
latch

7283210

Fig. 1 Circuit diagram of an output stage.
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The output module has 11 address inputs (ADDq.1g) and 9 module identification inputs (MiD1.g),
which are accessible on the connectors at the rear (Fig. 2).

e~ PHC 0,1
APF ——] —+MIDy-10
LE S
ADD 1 MODULE SELECTION DEF
_ _ . _—D—PRF
ADD o, —>— STAGE SELECTION
se1 > _ o
REQ —— OUTPUT LATCHES L« RCO
DIOy.3——
Yy Y Y Y Y Y Y Y Y Y Y Y Y VY VY VY
L] T Ll L] T
= o6+ | | | | | ourrur staces L 11 ]
= N —
~
DUtpUtS 72832131
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 (double Eurocard).
The board has two F068-1 connectors (board parts); the corresponding rack part of connector 1 (Fig. 3)
is available on the back panels, that of connector 2 (external connections) is separately available under
catalogue number 2422 025 89288 (pins for wire wrapping), 2422 025 89298 (pins for dip-soldering)
or 2422 025 89326 (solder tags).*
ELECTRICAL DATA
Supply
Supply voltage (d.c.) } logic Vp 10V +10%
Supply current g Ip typ. 120 mA (all stages ON)
max. 1560 mA (all stages ON)
typ. 25 mA (all stages OFF)
Supply voltage (d.c.) l for Vg 24 + 25%**
Supply current (excluding J output Is typ. 75 mA (all stages ON)
load current) circuitry max. 110 mA (all stages ON)
typ. 50 mA (all stages OFF)
* For a general description of the Eurocard system see |EC 297 or DIN 41494 for 19-in racks and
1EC 130-14 or DIN 41612 for connectors.
** If Vg drops below 16 V, all output stages are forced into the non-conducting state for protection
of the output circuitry.
A
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OM20

Input data

All inputs meet the standard LOCMOS specifications.

input function terminations of
connector 1 (Fig. 3)

ADDg cl
ADDq all
ADD9 c12
ADD3 al2
ADD4 Address bits from central processor; c13
ADDg ADDq.1 select a group of four output stages, al3
ADDg ADD2.10 select the output module. cl4
ADD7y al4
ADDg c15 —
ADDg al5 ——
ADD19 c16 —_—
g:g? Data bits from central processor; data are a21 c21
DIO, stored in output stages by SBI. c22
DIO3 a22

Reset output module input; a low level on this
REO input will reset all output latches (output 27

transistor non-conducting); input current a

LOW: 10 mA.
— Reset from central processor (low level)
RCo during switch-on. c27
MID2 c2
MID3 c3
MIDg c4
m:gs Module identification inputs; provide module cg

6 with individual identity. ¢

MIDy c7
MiDg c8
MiDg c9
MID10 c10

Clock signal from central processor to output
SBI module, stores data on D10q_3 into output c26

stages during input/output cycle.
PHC,
PHC? Phase control signals. a23 c23
APF Handshake signal; input/output address correct. a26
— Output stage disable for all stages; input current
0sb LOW: 10 mA. a28
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Output data

The data outputs are DOy, g to DOy 3, DOx g to DOx 3, DOy g to DOy 3 and DOz g to DOz 3.
They are accessible on connector 2, see *“Terminal location”.

Minimum load resistance RL= 48 Q.

Output transistor conducting: R =48 Q; Vac* =min. Vg—1,5 V.

Output transistor non-conducting: |5 = max. 2 mA at Vg =30 V.

The outputs are continuously tested for short-circuiting. As soon as the short-circuiting is removed,

the output stage is automatically reset to normal operation.

Output current (limited to 6A per module)
for all stages max. 0,375 A per stage
for maximum 12 stages max. 0,5 A per stage

Logic outputs (open collector)

output function : terminations of
connector 1 (Fig. 3)

PRF Preparation of output module finished. a24

DEF Data exchange finished. a25

* Voltage between terminal of row a and terminal of row ¢ of connector 2.
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Output module OM20

MECHANICAL DATA Dimensions in mm
Outlines
[ 171,9%0,3 >
7.8 |25 max - 20
- ‘* - W03 l:o,s
(p.w. board)
3 # at - i OM20
c2 s'g a2 o ‘o]
{ l . = 10 !
IR =1 20 —
I ! /: 30 ——
! 1 X connector ——
! ' 1 o ° 0 ——]
) ' =] 1 0 —
X I = 20
el o 30
e | 138 |ant =
32 .o a32
-
0
component side 233"‘-0,[. 2618
p-w. +04
board
ct ? al —
ez | (138 | a2 on o O
T — 10
. . jou 20
: : connector 30
; : 2 ] (@)
: 1 e 10
\ ! -~ 20
' .o ' : 30
a || = b
=l By
1
= \4
REAR VIEW 72832154 FRONT VIEW
Fig. 3.
Mass 230g
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i

Terminal location

connector 1

row c row a

n.c. 1 HIGH level
MiD2 2 HIGH level
MID3 3 HIGH level
MIDg 4 HIGH level
MiDsg 5 HIGH level o
MIDg 6 HIGH level
MID7 7 HIGH level
MiDg 8 HIGH level
MIDg 9 HIGH level
MID10 10 HIGH level
ADDg 1 ADD1
ADDp 12 ADD3
ADDg 13 ADDsg
ADDg 14 ADD7
ADDg 15 ADDg
ADD1g 16 n.c.

n.c. 17 n.c.

n.c. 18 n.c.

n.c. 19 n.c.

n.c. 20 n.c.

DIOg 21 D101
DIOy 22 D103
PHCp 23 PHC

n.c. 24 PRF

ov* 25 DEF

SBI 26 APF

RCO 27 REO

n.c. 28 0SD

n.c. 29 n.c.

n.c. 30 n.c.

Vp 31 Vp

ov 32 ov

n.c. = not connected.

1~s
NUL

* No supply line; is used as return line for control signals.

** For coding MID lines.

connector 2

row c row a
ov 1 Vg
DOw.0 2 DOw.0
oV 3 Vs
DOw. 1 4 DOw. 1
oV 5 Vg
DOw.2 6 DOw .2
oV 7 Vg
DOw.3 8 DOw.3
ov 9 Vs
DOx.o 10 DOx.0
ov 11 Vs
DOx.1 12 DOx 1
oV 13 Vg
DOx 2 14 DOx 2
oV 15 Vg
DOx 3 16 DOx.3
oV 17 Vg
DOv o 18 DOv o
ov 19 Vs
DOy 1 20 DOy .1
ov 21 Vg
DOy 2 22 DOv.2
oV 23 Vg
DOvy 3 24 DOv.3
oV 25 Vs
DOz0 26 DOz.0
oV 27 Vg
DOz 1 28 DOz 1
oV 29 Vs
DOz 2 30 DOz.2
oV 31 Vg
DOz 3 32 DOz 3

e
Supply-voltage lines (Vg) have to be connected to each group of 4 outputs.
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PU20

PROGRAMMING UNIT

DESCRIPTION

This mains-powered programming unit is for loading, checking, dumping and monitoring the control
program of the PC20-system. It provides access to the program memory and the scratchpad memory.
The programming unit is a desk-top apparatus. The program is written into the program memory via
the keyboard (Fig. 1) or other sources e.g. tape readers, cassette recorders, program developing systems.
The program is monitored by the display or, for example, by an external VDU.

The programming unit must be used in conjunction with the programming unit interface PU21 (placed
in the PC rack), to which it is connected via an 8-core cable. The circuits of the PU20 aind the PU21 are
galvanically isolated from each other by means of photo-isolators. The data transport via the data-in
and data-out lines is serial.

After loading the program into the program memory, the programming unit can be removed to be used
in another PC-system. If necessary, for monitoring purposes for example, it is very easy to connect the
PU20 to the system again.

The programming unit is provided with two sockets for EPROMs, type 2716 (2k bytes) or 2758 (1k
bytes).

The programming unit has the following 10 modes of operation.

arWN =

~o

9.
10.

EDIT: creating a new program or changing an existing program.

MONITOR CONT: continuous monitoring the PC20-system in operation; on-line change facilities.
MONITOR CYCLE: monitoring the PC20-system, which operates on command for one cycle.
MONITOR STEP: monitoring the PC20-system, which executes on command one program line.
PROM PROG: dumping the program from the PC20-system into the EPROMs in the sockets of the
programming unit.

DUMP CASS: dumping the program from the PC20-system onto cassette tape.

DUMP RS449/423: dumping the program from the PC20-system into peripheral equipment with
ElA-standard specification RS449/423.

LOAD PROM SOCK: loading the program from the EPROM:s in the sockets of the programming
unit into the PC20-system.

LOAD CASS: loading the program from cassette tape into the PC20-system.

LOAD RS449/423: loading the program from peripheral equipment with ElA-standard
specification RS449/423 into the PC20-system.

A keyswitch is provided. Without the key a user can only monitor system operation and check the
states of scratchpad memory locations; a user with a key has full command over all functions.

il
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ELECTRICAL DATA

Mains voltage 110, 127, 220 or 240 V; tolerance + 10%, —15%
Mains frequency 46 to 65 Hz
Fusing
for 110 or 127 V mains 200 mA (delayed action fuse)
for 220 or 240 V mains 100 mA (delayed action fuse)
Power consumption 20 VA

On delivery the programming unit is adjusted to 220 V mains voltage. If the local voltage is different,
the switch at the rear must be set to the required position and the fuse must be replaced.

CONNECTING FACILITIES (see Fig. 4)

— Fixed mains cable (1) with plug with side earth-contact; length 2,4 m.

— Fixed 8-core cable (2) with 9-pole female plug F161, for connection to programming unit
interface PU21; length 2,5 m. For terminal location see Table 1.

— ElA-standard interface connector plug (3), according to RS449/423, for connecting data
terminal equipment (DTE), like CRT terminals, punchers, printers, readers. The pins 4, 6 and 19
are operational, along which data exchange can take place. For data terminal equipment, which
requires more interconnections, Table 2 should be consulted.

Note: The programming unit is data circuit terminating equipment (DCE), configuration type DT
(Data and Timing only).
— DIN-socket (4) for connecting a normal audio cassette recorder (see also Fig. 3). To avoid drop-outs
it is recommended that C60 Super Quality Ferrochromium cassette tape be used.
— Two sockets for EPROMs, type 2716 (2k bytes) or 2758 (1k bytes).

Note: At the rear of the programming unit provisions (5) are made for stowage of the mains cable
and the 8-core cable during transport.

common

72834151
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Programming unit

/ & 7283416
3

Fig. 4 Rear view.

Table 1 Terminal location of connecting cable to PU21

terminal function

1.. connected to terminal 6

2.CLDT clock signal for data transfer between PU20 and PU21

3. TRANSFER data transfer required by PU20

4.SSE system stop enable

5. +5V*

6. connected to terminal 1

7. DPI data from PU20 to PU21

8. DIP data from PU21 to PU20

9. READY ready signal to PU20, indicating that PU21 is available for data transfer

* No supply line; is used as a common line for the control signals.
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Table 2 Terminal location of RS449/423 plug

terminal function operational | dummy | dummy | jumper | jumper
ON OFF 1 2
2 S| — signalling route indicator . X
4 SD - send data X
6 RD — receive data X
9 CS — clear to send X
11 DM — data mode X
12 TR — terminal ready X
13 RR — receiver ready X
15 IC — incoming call X
18 TM — test mode
19 SG - signal ground X X
20 RC — receive common
33 SQ - signal quality X
36 SB - stand-by indicator X
37 SC - send common X
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PROGRAMMING UNIT INTERFACE

DESCRIPTION

The programming unit interface can be used between a PC20-system and the programming unit PU20
which obtains access to the system via this interface. The programming unit interface does not form an
essential part of an operating PC20-system which can function normally without it.

Figure 1 is a block diagram of the programming unit interface PU21 which has direct access to the data,
address and control lines of the PC20-system. Furthermore it is connected to the PU20 via an 8-core
cable, which contains a data-in, data-out, transfer, clock, ready, system stop enable and a common line.
These lines are galvanically isolated from the PU21-circuitry by photo-isolators. The data transport via
the data-in and data-out lines is serial. All actions to be executed are commanded by the PU20 through
a 4-bit function mode code. This code is transmitted, with the other data to the programming unit
interface, in both normal and inverted form so that correct reception can be verified.

The circuit is built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (double Euro-card*).

The board has two FO68-| connectors {male parts); the corresponding female parts are on the back
panels. At the front of the unit a 9-pole male connector F161 allows connection of the cable from the
programming unit. )

* For a general description of the Euro-card system see IEC 297 or DIN 41494 for 19-in racks and
1EC 130-14 or DIN 41612 for connectors.
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to and/or from PC20-system

A
p ~
DIOg_3 ADSSg_10 INSS_4
RR ADDg_10 INSp_q APMo_12

DPI —>— SHIFT REGISTER —— DIP
from 4 Y
PU20

CLDT ——
TRANSFER —— CONTROL —— READY
SSE ——

ELECTRICAL DATA
Supply

Supply voltage (d.c.)
current

7283420
to and/or from PC20 - system

Fig. 1 Simplified block diagram.

Vp 10V £10%
lp max. 20 mA

to
PU20
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Programming unit interface PU21

Input and output data
All inputs and outputs meet the standard LOCMOS specifications.

. terminations (Fig. 2)
function
connector 1 connector 2
BI-DIRECTIONAL DATA BUSSES
APMg al6, c16
APM1 al7, c17
APMo al8, «c18
APM3 . al9, c19
APMy a20, c20
APMg Program memory address bus; APMg.12 act as a21, «c21
APMg outputs when PABE is LOW (only during a22, c¢22 ——
APM7 UDC-phase). a23, «¢23 —
APMg : a24, c24 —
APMg a25, ¢25 =
APM19 a26, c26
APMq1 a27, c27
APMq2 a28, c28
DI10g al9, c19
DIOq Data to or from scratchpad memory, a20, c20
DIOo controlled by WEPC. a21, c21
DiO3 a22, c22
INPUTS
ADDg a6
ADD1 a7
ADD9 a8
ADD3 a9
ﬁggg Program memory data bits from central ::?
ADDg processor (address bus). a12
ADDy a13
ADDg ald
ADDg alb
ADD1p alé
CLOCK Clock input from central pracessor for a7, c7
timing purposes.
CPSC Input that indicates that the central processor ab, cb
has been stopped (HIGH) in the UDC-phase.
-INSg al
:mg; Program memory data bits from central :g
INS3 processor (instruction bus). ad
INS4 ab
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terminations (Fig. 2)

function
connector 1 connector 2
PBg . al7,
PB1 Page bits. c17
PHCq c23
PHCq Phase control from central processor. a23,
RR Result register. al8, c¢i8
SBI Store command. c26
OUTPUTS
ADDSg c6 .
ADDS4 c7
ADDS9y Program memory data bits (address bus) to be c8
ADDS3 stored in the program memory on CP21 or c9
ADDSy MM21, or address bits for scratchpad memory c10
ADDSg to read data from or to write data in the cl
ADDSg scratchpad memory. Three-state outputs, c12
ADDS7y enabled when PDBE is LOW (only during c13
ADDSg UDC-phase). cl4
ADDSg c15
ADDS1q c16
Central processor slow down; command to
CPSD central processor is only effective when the a3, c3
PU20 has been connected to the PU21.
Central processor stop initiate; command to
CPSI central processor (active HIGH) to stop in a4, c4
UDC-phase.
Command to stop the central processor during
HOLD the DP-phase (active LOW). a6, 6
INSSg Program memory data bits (instruction bus) cl
INSS1 to be stored in the program memory of c2
INSSo CP21 or MM21. Three-state outputs, enabled c3
INSS3 when PDBE is LOW {only during UDC-phase). c4
INSS4 : c5
Program memory address bus enable to
central processor; APMg.12 terminals of
PABE PU21 act as outputs when PABE is LOW al, e
(only during UDC-phase).
Program memory data bus enable. INSSqg._4
and ADDSg.1( act as outputs when PDBE is a2, c2

PDBE

LOW (only during UDC-phase).
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Programming unit interface

PU21

function

terminations (Fig. 2)

connector 1

connector 2

R/WPM

Write signal to CP21 or MM21 to store data
in program memory (active HIGH).

al4,

cld

WEPC

Write enable signal to central processor;
prepares central processor to store data
on DI0q.3 in scratchpad memory (active
LOW, only during UDC-phase).

c28

WPSM

Write pulse for scratchpad memory; signal
to store data on D10g.3 into scratchpad memory.

al3,

c13

Connection to programming unit PU20

line function terminations (Fig. 2)
connector 3
CLDT clock signal for data transfer between PU20 2
and PU21.
DiP data from PU21 to PU20. 8
DPI data from PU20 to PU21. 7
READY ready signal to PU20, indicating that PU21 is 9
available for data transfer.
SSE system stop enable. 4
TRANSFER data transfer required by PU20. 3
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MECHANICAL DATA

Dimensions in mm

Outlines
-~ 1719#03 — 0
7 2
- ’8l<— 160_83 e 1'0,3l<_
%Ob Hp (p.w. board) P A
1 Efg a1 | T PU21
c2 HH a2
[ HH A
| I
I l
1 I
I
| . I
] I
i I '
! H connector
I ! 1
! i
O
A | |
| H\; P 0
2334
. =04 261,8
_’l By component side p.w. +04
14.5 board
— max
c1 el | ar
c2 . a2
PR dk
: ! B %]
|
AN
| ' ill: )
! | connector connector
! l 3 2
[ |
| s |
c31 sofl|ant
c32 | a32
:—.ﬂ [
[J_ 7 __Y
REAR VIEW M27 128356 FRONT VIEW
Fig. 2
Mass approx. 270 g

52

May 1981



Programming unit interface

PU21

Terminal location

connector 1

row c row a
INSSg 1 INSp
INSS1 2 INS1
INSS, 3 INSo
INSS3 4 INS3
INSS4 5 INS4q
ADDSg 6 ADDg
ADDSq 7 ADD1
ADDSy 8 ADDy
ADDS3 9 ADDj3
ADDSy4 10 ADDgy4
ADDSg 1 ADDg
ADDSg 12 ADDg
ADDSy 13 ADD7
ADDSg 14 ADDg
ADDSg 15 ADDg
ooy m ey
1 0
RR 18 RR
DIOg 19 DIOg
D101 20 DI04
DIOo 21 D10y
D103 22 D103
PHCq 23 PHC1
n.c. 24 n.c.
n.c. 25 n.c.
SBI 26 n.c.
n.c. 27 n.c.
WEPC 28 n.c.
n.c. 29 n.c.
n.c. 30 n.c.
Vp 31 Vp
oV 32 ov

Connector 3 (front panel)

OCONOOOHAWN=

i.c.
CLDT

TRANSFER

SSE
+5V*
ic.
DPI
DIP
READY

connector 2

row c row a
PABE 1 PABE
PDBE 2 PDBE
CPSD 3 CPSD
CPSI 4 CPSI
CPSC 5 CPSC
HOLD 6 HOLD
CLOCK 7 CLOCK
n.c. 8 n.c.

n.c. 9 n.c.
n.c. 10 n.c.

n.c. 11 n.c.
n.c. 12 n.c.
WPSM 13 WPSM
R/WPM 14 R/WPM
n.c. 15 n.c
APMg 16 APMg
APM1 17 APM4
APMo 18 APMo
APM3 19 APM3
APMyg 20 APMy
APMg 21 APMg
APMg 22 APMg
APM7 23 APM7
APMg 24 APMg
APMg 25 APMg
APM10 26 APM10
APM11 27 APM11
APM12 28 APM12
n.c. 29 n.c.

n.c. 30 n.c.

\% 31 Vv

oV 32 oV

n.c. = not connected

i.c. = internal connected

* No supply line; is used as a common line for the control signals.
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SC20

SMALL CONTROLLER CABINET

APPLICATION

This cabinet is designed for accommodating PC20 modules, for easy assembling of small controller
systems. )

DESCRIPTION

This metal cabinet houses a programming unit interface PU21, a central processor CP20 or CP21/CP24,
a supply and output module SO20 and six input/output modules.

The cabinet has back panels, so the work of wiring separate female connectors to receive the male
connectors of the modules is eliminated.

The upper panel BP20 provides the required interconnections for connector 1 of a PU21, CP20 or
CP21/CP24 and an SO20 module, and of six input/output modules. It has solder bridges for allocating
the addresses of the input/output modules.

The lower panel BP21 provides the interconnections for connector 2 of a PU21, CP20 or CP21/CP24
and an SO20 module; type BP22 provides for connector 2 of an input/output module. Both panels have
connecting blocks with screw terminals for connection of supply voltages and input and output circuits.
Furthermore, panel BP21 has connecting points for the control signals.

The cabinet is supplied with one panel BP22, but space is provided for another five BP22 panels, which
can be ordered separately.

The connections to the outside world are protected by the sloping cover on the lower part of the
cabinet. Openings in the underside provide entry of the input/output cables. The cabinet is intended
for wall mounting.

Note: For larger controller systems, back panels BP23, BP25 and PB26 are available, to be used in 19 inch

racks; see the relevant data sheet.
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MECHANICAL DATA

Dimensions in mm

Y
A

Fig. 1 Small controller cabinet.

Cabinet, material
colour

Mass

steel
black

5,2kg
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Small controller cabinet SC 20

ENVIRONMENTAL DATA
Maximum permissible temperature, measured 5 cm above the cabinet 60 °C

MOUNTING OF THE CABINET

Four mounting brackets can be fitted to the cabinet (Fig. 1). They are supplied with bolts and
washers with the cabinet.

The cabinet can be fixed to a wall with M6 bolts. In some cases, e.g. if the wall is not flat, it is
sufficient to use three mounting brackets (one at the top and two at the bottom of the cabinet).

The cabinet must be positioned so that air has free access.

MOUNTING OF ADDITIONAL BACK PANELS BP22

The back panel BP22 has to be positioned through the openings in the bottom of the cabinet, to
avoid bending of the panel. It is fitted to the mounting strip in the cabinet by means of the four
M2,5 x 10 screws, which are supplied with the cabinet. Two of these screws also secure the female
connector. Before tightening the screws, the panel has to be aligned. To this end an input/output
module has to be slid carefully into the cabinet, so that its connectors are fully mated with their
counterparts on the back panel. The lower two screws can then be tightened and, after removing
the module, the fixing screws of the connector can be tightened.

Catalogue number of back panel PB22: 4322 027 92140.

ACCESSORIES

To give sufficient space for connection of the input/output cables to the connecting blocks on back
panels BP22, the various input/output modules in the cabinet are 15 mm apart. To cover these spaces
front plates FP20 are available.

Unused module spaces, can be covered with a front plate FP21.

Catalogue number of front plate FP20 (15 mm width): 4322 027 92150.
Catalogue number of front plate FP21 (20 mm width): 4322 027 92160.
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SC20

4322 027 92110

N

INSTALLATION
Connection of control signals and external battery

Control signals can be connected to the connecting points on the lower end of back panel BP21
(see Fig. 2). The functions of the control signals are indicated in the table below.

Note: Use of control signals TLD, REO and OSD requires interconnections between back panels BP20
and BP21 (see Fig. 2).

connecting

N function

points

LD Indication LED disable; input current low: 0,1 mA.

REO Reset output module input; a low level on this input will reset all output latches
(output transistor non-conducting); input current low: 10 mA.

0OSD Output stage disable for all stages; input current low: 10 mA.

RCP Reset central processor; resets data processor, address processor, UDC circuitry,
RSM circuitry and timer clocks. Active low: input current = 2 mA.
Reset scratchpad memory enable. When high or floating a reset of the scratchpad

RSME memory will occur during the first RSM-phase after switching on. When low (input
current = 2 mA) the RSM-phase is only effective for the scratchpad memory addresses
0 to 2 inclusive.
External battery connection for saving the contents of the program/scratchpad

+BATT memories, in case of power failure. If central processor CP21/CP24 is used,

this battery is parallel to the on-board battery and the retention time is lengthened.

ALE Alarm external; active low as long as V¢ is above 17,56 V; with opto-isolater

between internal and external supply.
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Small controller cabinet

SC20

RCP| REQ,
0sp  ILD

1/0

i

ey

[N

—

¢ W ow s e wom oo

. Vie
(24 V£25°/0)

Vs
(24 V*25°/)

7283836

Fig. 2 Back panel arrangement.

MID,
to
MID 10

SCIOg
to
SCIO,
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SC20 ’ 4322 027 92110

Allocation of addresses of input/output modules

Each group of four inputs and outputs of an input/output module has a discrete address in the scratch-
pad memory of the central processor. This address is allocated by bridging the appropriate MID-pads
(MID4 to MIDq) on back panel BP20, see Fig. 2.

Coding of inputs and outputs on modules RP20 and RS20

The coding of inputs and outputs is done by bridging the appropriate SCIO-pads (SCIOg to SCIO3)
on back panel BP20, see Fig. 2.

Connection of input and output circuits

The input circuits of the input modules and the output circuits of the output modules should be
connected to the large connecting blocks on back panel(s) BP22. The output circuits of the SO20
module should be connected to the large connecting block of back pane! BP21, see Fig. 2.

Connection of supply voltage for 24 V/10 V d.c.-d.c. converter of module SO20

The supply voltage for the converter (Vjc) is 24 V £ 256%. It should be connected to the terminals of the
small connecting block on back panel BP21, see Fig. 2. A fuse (I, = 1,6 A, delayed action) protects the
supply against short-circuit in the converter. )

Connection of supply voltage for output modules

The supply voltage for the output modules (Vg) is 24 V + 25%. It should be connected to the double
connecting block on back panel BP21 and the small connecting block on the panel(s) BP22, see Fig. 2.

Note: For full information see PC20 Manual.
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S0O20

SUPPLY AND OUTPUT MODULE

DESCRIPTION

This supply and output module is used with the other PC20 modules to assemble a programmable
controller.

The module contains 8 addressable output stages, a 24 V/10 V d.c.-d.c. converter and an alarm circuit
for the 24 V supply. The output stages have photo-isolators between external and internal circuitry
(Fig. 1). All outputs have a grounded load. Each output stage has a flywheel 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 have electronic short-circuit protection with automatic reset.

The 24 V/10 V d.c.-d.c. converter provides the logic supply voltage for a small controller system with
galvanic isolation from the external 24 V supply. Furthermore, it is short-circuit protected and two or
more of these modules may be connected in parallel for higher current demands in larger systems.

The alarm circuit monitors the 24 V supply (Vjc), providing two alarm outputs. One of these is

accessible for external use (hardware); the other can be used internally for processing (software).
Furthermore, a LED on the front panel indicates that V¢ is above its minimum specified level.

status

/ indicator LED

SHORT-—
. CIRCUIT
. PROTECTION
0SD —
1
from
output O-
latch
]
ov L

7283210

Fig. 1 Circuit diagram of an output stage.
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The output part has 11 address inputs (ADDg.10g) and 10 module identification inputs (MIDg.g),
which are accessible on the connectors at the rear (Fig. 2).

—4—-—PHC0’1
APF —— —4—MIDy-10
M LE SELECTION
ADD; _1, obu E DEr
I _—+—PRF
ADDg STAGE SELECTION
st 4 ]
REO OUTPUT LATCHES —<4RCO
DIOy.3— .
— 2 A 4 4 \ 4 \ 4 A 4 \ 4 \ 4
Si—— T T T
- 0SD —>—| l l OUTPUT STAGES | l
¥ 77 77 7 77 37 1¢ 174
“ _
g
OUtpUtS 7283214
Fig. 2 Block diagram of the output part.
The circuits are built on an epoxy-glass printed-wiring board of 233,4 mm x 160 mm (double Eurocard).
The board has two FO68-I connectors (board parts); the corresponding rack part of connector 1 (Fig. 3)
is available on the back panels, that of connector 2 (external connections) is separately available under
catalogue number 2422 025 89288 (pins for wire wrapping), 2422 025 89298 (pins for dip-soldering)
or 2422 025 89326 (solder tags).*
ELECTRICAL DATA
Supply
Supply voltage (d.c.) for Vg 24 V + 25%**
Supply current (excluding output Is typ. 50 mA (all stages (ON)
load current) circuitry max. 60 mA (all stages ON)
typ. 30 mA (all stages OFF)
Supply voltage (d.c.) for Vic 24V + 25%
Supply current, at Vi = 24 V 24v/10V
and output current | = 1,7 A d.c.d.c. [P typ. 1,1 A
Ld P ’ ic TH: T
converter
* For a general description of the Eurocard system see IEC 297 or DIN 41494 for 19-in racks and
IEC 130-14 or DIN 41612 for connectors.
** 1f Vg drops below 16 V, all output stages are forced into the non-conducting state for protection
of the output circuitry.
B
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Supply and output module

S020

Input data
All inputs meet the standard LOCMOS specifications.

input function terminations of
connector 1 (Fig. 3)
ADDg cl1
ADD1 all
ADD»p c12
ADD3 al2
ADDg4 Address bits from central processor; c13
ADDg ADDg selects a group of four output stages, al3
ADDg ADD1.10 select the (output) module. cl4
ADD7 al4
ADDg c15
ADDg al5
ADD1g cl16
DIOg c21
DIOq Data bits from central processor; data are a21
DIOg stored in output stages by SBI. c22
DIO3 a22
Reset output module input; a low level on this
gy input will reset all output latches (output
REO transistor non-conducting); input current a27
LOW: 0,1 mA.
- Reset from central processor (low level) during
RCO switch-on. c27
MID1 cl
MID2 c2
MID3 c3
M .
Mlgg Module identification inputs; provide module zg
MIDg with individual identity. 6
MID7 c7
MIDg c8
MiDg c9
MID10 c10
Clock signal from central processor to output
SBI module, stores data on DIO.3 into output c26
stages during input/output cycle.
PHCqo . c23
PHC4 Phase control signals. a23
APF Handshake signal; input/output address correct. a26
5D Output stage disable for all stages; input a28

current LOW: 0,1 mA.
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Output data

The data outputs are DOy g to DOy 3 and DOz g to DOz 3. They are accessible on connector 2,
see “‘Terminal location”".

Minimum load resistance R|_= 48 .

Output transistor conducting: R| = 48 Q; V,..* = min. Vg—1,6V.

Output transistor non-conducting: I, = max. 2 mA at Vg =30 V.

The outputs are continuously tested for short-circuiting. As soon as the short-circuiting is removed,

the output stage is automatically reset to normal operation.

Output current (limited to 3 A per module)
for all stages max. 0,375 A per stage
for maximum 6 stages max. 0,5 A per stage

Logic outputs (open collector)

output function terminations of
connector 1 (Fig. 3)

PRF Preparation of output module finished. a24

DEF ° Data exchange finished. a25

Alarm internal; active LOW as long as Vi is
ALl above 17,5 V; with opto-coupler isolation a29 c29
between internal and external supply.

The external alarm output ALE (connector 2, a2) has a similar function as ALL. It is an open
collector output and can sink a current of 10 mA (VALE Low = 1.3 V).

Converter output
Output voltage Vp 10V £10%

Output current lp max. 1,7 A; short-
circuit proof **

Vp: on terminals a31, c31 of connector 1
0 V: on terminals a32, ¢c32 of connector 1

* Voltage between terminal of row a and terminal of row ¢ of connector 2.
** If two or more modules are connected in parallel the output current per module is max. 1,5 A.
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Supply and output module

SO20

MECHANICAL DATA

Outlines

<1

31

v 32 b
1-——_’—‘P

c1 % al
2 s3] a2
| |
|
Ll
! l
|
! |
I |
| |
| el !
c31 selffa3
€32 soff]e32
==
i
[] [}
REAR VIEW
Mass 400 g

a1

aldl
a32

171,903

(p.w. board)

0
-03 — »

Dimensions in mm

—»1 403+0,3 r

component side

connector

—
connector
2

PLEEEEbEEIILELL

il

0
23343,

(b%:’r'd )

Fig. 3.

7283217

G
S020

supply o
extern

00
10
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20
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FRONT VIEW
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S0O20 , 4322 027 92030

Terminal location

connector 1
row a

row ¢

connector 2

row ¢ row a
MiDq 1 HIGH level n.c. 1 n.c.
MIiD2 2 HIGH level oV ** 2 ALE
MID3 3 HIGH level n.c. 3 n.c.
MIDg 4 HIGH level oV ** 4 Vie
MIDg 5 HIGH level nw n.c. 5 n.c.
MIDg 6 HIGH level oV ** 6 Vie
MID7 7 HIGH level n.c. 7 n.c.
MiDg 8 HIGH level ov** 8 Vie
MiDg 9 HIGH level ov* 9 Vs
MiD19 10 HIGH level ov* 10 n.c.
ADDg 1" ADDq ov* 1" Vs
ADDy 12 ADD3 ov* 12 n.c.
ADDy4 13 ADDg ov* 13 Vg
ADDg 14 ADDy ov* 14 n.c.
ADDg 15 ADDg ov* 15 Vs
ADD1g 16 n.c. ov* 16 n.c.
n.c. 17 n.c. ov* 17 Vg
n.c. 18 n.c. DOy o 18 DOvy o
n.c. 19 n.c. oV 19 Vg
n.c. 20 n.c. DOy 1 20 DOv 1
DiOg 21 DIO1 - ov=* 21 Vg
D10y 22 D103 DOy 2 22 - DOv 2
PHCq 23 PHC4 oV« 23 Vg
n.c. 24 PRF DOv 3 24 DOy 3
oV *wxx 25 DEF oV * 25 Vs
SBI_ 26 APF DOz 26 DOz.0
RCO 27 REO oVv=* 27 Vg
n.c. 28 0SD DOz 1 28 DOz 1
ALl 29 ALl ovV* 29 Vg
n.c. 30 n.c. DOz 2 30 DOz 2
Vp . 31 Vp OV« 31 Vs
ov 32 oV DOz.3 32 DOz.3

n.c. = not connected.

Note

Supply-voltage lines (Vg) have to be connected to each group of 4 outputs.

**

L2 X

* R

0V for Vs.
0V for Vjc,
For coding MiD-lines.

No supply line; is used as return line for control signals.
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GENERAL | FZ/30-Series

HIGH NOISE IMMUNITY LOGIC

INTRODUCTION

In noisy environments - in data handling and processing, in industrial control, in
computer peripherals - you need High Noise Immunity Logic. You need the FZ/30-
Series. It gives you a comprehensive range of logic elements - plus such indispensable
ancillaries as timers, power amplifiers, lamp or relay drive modules, and interface
modules. And they have one outstanding advantage, by adding a capacitor you can
slow-down the system response and raise the a.c. noise threshold to meet your
needs.

The modules are small, over a hundred would fit on this page, and have an opera-
ting temperature range up to 70 0C. Wide voltage tolerances make these circuits
first choice for a host of industrial and professional applications. And they're easy
to use - a simple loading table tells you what each unit can drive, and what's needed
to drive it. And we supply a full set of bits to go round them - input/output devices
- printed-wiring boards - connectors - sticker symbols - name it - its in the
FZ/30-Series range of auxiliaries.

Check with us for full details of the FZ/30-Series. You get fast, reliable deliveries,
attractive quotations, and an applications service that is second to none.

SURVEY OF TYPES
type description catalogue number
FZH101/4.NAND32 Quad 2-input NAND gate 2722 006 01081
FZH111/4.NAND30 Quad 2-input NAND gate - 2722 006 01001
Two gates can be slowed down
FZH121/2.NAND30 Dual 5-input NAND gate 2722 006 01061
FZH131/2.NAND31 Dual 5-input NAND gate 2722 006 01011
Both gates can be slowed down
FZH141/2.NAND32 Dual 5-input power NAND gate 2722 006 01021
Both gates can be slowed down
FZH151/2. AOR30 Dual 5-input AND-AND-OR gate 2722 006 02001
One gate can be slowed down
FZH161/4.L131 Quad logic interface gate 2722 006 04011
. HNIL to 5 V logic; all gates
can be slowed down
FZH171/2.NAND33 Dual 4-input NAND gate 2722 006 01091

With expandable inputs; both
gates can be slowed down
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FZ/30-Series

GENERAL

SURVEY OF TYPES (continued)

type description catalogue number

FZH181/4.L130

FZH191/3.NAND33

FZH201/6.IN30

FZH211/4.NAND34

FZH231/2.NAND35

FZH241/2.AST30

FZH251/4.AND30

FZH261/2.N-4.130

FZH271/4.E030

FZH281/4.NOR30

FZH291/4.0R30

FZJ101/FF30

FZJ111/FF31

FZJ121/2.FF32

FZJ131/4.FF33

Quad logic interface gate

5V logic to HNIL

Triple 3-input NAND gate
Two gates can be slowed down

Sextuple inverter with
strobe input

Quad 2-input NAND gate
Two gates can be slowed down,
outputs have open collectors

Dual 5-input NAND gate
Both outputs can be slowed down,
outputs have open collectors

Dual 4-input NAND Schmitt
trigger with expandable inputs;
output can be slowed down

Quad 2-input AND gate
Two gates can be slowed down

Dual NAND gate/quad inverter

Quad EXCLUSIVE-OR gate
Two gates can be slowed down

Quad NOR gate
Two gates can be slowed down

Quad OR gate

Two gates can be slowed down
Single JK flip-flop

Slave can be slowed down
Single JK flip-flop

Master and slave can be
slowed down

Dual JK master-slave flip-
flop

Quad D-type latch flip-flop

2722 006 04001
2722 006 01031
2722 006 07001

2722 006 01041
2722 006 01051
2722 006 12001

2722 006 13001

2722 006 08001
2722 006 11001

2722 006 10001
2722 006 09001
2722 006 00001

2722 006 00011

2722 006 00021

2722 006 00031

|
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GENERAL FZ/30-Series

SURVEY OF TYPES (continued)

type description catalogue number
FZ]J141/FF34 Single synchronous decimal counter 2722 006 00041
: Has parallel-set and common reset

inputs

FZJ151/FF35 Single synchronous 4-bit binary 2722 006 00051
counter. Has parallel-set and
common reset inputs

FZJ161/FF36 Single synchronous 4-bit shift 2722 006 00061
register. . ‘
Two gates can be slowed down

FZK101/0S30 Single moriostable multivibrator 2722 006 03001

: Input can be slowed down

FZL101/ND30 Single BCD-decimal decoder 2722 006 06021
numerical indicator tube driver )

FZL111/SD30 BCD 7-segment decoder-driver 2722 006 14001
with open collector outputs

FZL121/PA31 Short-circuit-proof power stage 2722 032 00121
with open collector output

FZL131/PA32 Short-circuit-proof power stage 2722 032 00131
with open collector output

FZL141/PA33 Short-circuit-proof power driver 2722 032 00141
for transistor stages

2.LRD30 Dual lamp/relay driver 2722 006 06011
Can be slowed down

PA30 Power amplifier 2722 032 00091
Can be slowed down

TU30 Single timer unit 2722 006 05001
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FZ/30-Series GENERAL
MAIN CHARACTERISTICS
Operating ambient temperature (range I) 0to+70  °C
Storage temperature -65to +150 OC
Package outline dual in-line
1
Supply voltage : range 1 12 *+ 1: 2 5’ A% 1)
- 0
+13 %
range 11 15 o 1
g -10% " )
Power consumption (per gate) typ. 30 mW
(per flip-flop) typ. 165 mW
Counting rate (flip-flops)
can be slowed down < 500 kHz
E Fan-out (in gate loads) : NAND gates and flip-flops NaL, 10
— POWER -NAND gates NalL 30
for all units NaH 100
Propagation delay : (gates) typ. 150 ns 2)
(flip-flops) typ. 430 ns 2)
Output short circuit duration
non-repetitive value WQsc max. 1 s 3)
D.C. noise margin typ. 5 A%

A.C. noise threshold
(With an external capacitor the response time
of a function can be slowed down, resulting
in an increased a.c. noise threshold.)

1) Voltage steps within the specified supply limits are allowed.

2) Can be increased to raise a.c. noise threshold.

3) Only one output may be shorted at a time.

see curves next page
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GENERAL FZ/30-Series
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FZ/30-Series GENERAL
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GENERAL FZ/30-Series
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GENERAL

FZ/30-Series
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FZ/30-Series

GENERAL
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GENERAL

FZ/30-Series
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GENERAL

FZ/30-Series

LETTER SYMBOLS

1. General

The voltages and currents are related to the terminals to which they are applied
or at which they appear. Each terminal is indicated by a letter relating to the

function of the device or the function of the pertinent signal.

In order to avoid confusion by any ambiguity in logical conventions, signal levels
are indicated by H ( = HIGH, for the more positive potential) and L. ( = LOW, for
the less positive potential). Where circuit functions or logical equations are in-

volved, the logical convention is mentioned specifically (for positive logic: H = 1,

and for negative logic: H = 0).

2. Terminal designations

CE = condition enable for output QE

CQ = slow-down terminal

= condition enable trigger at input T
D input of D-type latch flip-flops

oQ
=
ol

E = expander input (if necessary, this letter may be followed by a subscript, e.g.
E]1 or Eg or by one of the input letters, such as EG = gate expander input)

Q
I

= gate input

=], K input of JK flip-flops

negative supply

positive supply

output

output enable

direct Reset input

= direct Set input

trigger (or toggle) input .
common supply return and voltage reference .

—
~
nonon

SHPRO0 Tz
n

i}

3. Subscript sequence for voltages and currents

First subscript : terminal designation letter.
Second subscrlpt H (for HIGH) or L (for LOW), if apphcable
Third subscript : min or max, if applicable.

Examples : VPvIQL»VQHmm: Ipy (in the latter case H denotes that the output

level is HIGH).

3

oiarity of current and voltage

'

A current is defined as positive when its conventional direction of flow is into

the device.

Unless otherwise specified, a voltage is measured with respect to the reference
terminal (¢). Its polarity is defined as positive when the potential is higher than

that of the reference terminal.

August 1975 l I
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FZ/30-Series GENERAL

5. Time designations

If required for reasons of unambiguity, the related terminals may be included
in the designations given below (e.g. tfQ1).

tf = fall time (transition from HIGH to LOW, see Fig.1)
thold = hold time

tH = signal HIGH duration (Fig. 1)

tL = signal LOW duration (Fig.1)

tpd = average propagation delay time, defined as tpdr + tpds

tpdf = fall propagation delay time (output voltage falling, see Fig.2)

tpdr = rise prapagation delay time (output voltage rising, see Fig.2)

ty = rise time (transition from LOW to HIGH, see Fig.1)

trec = recovery time

tsc = duration of short circuit (from relevant terminal to common return terminal)
tsu = set-up time

Vpd = reference voltage level for propagation delay measurement

HIGH

e

Low

Fig.1

vmput vpd;
Voutput (inverted) Vpd
todf
Vout put (non-inver ted) Vpd
t
le-PSr 72523541

Fig.2
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GENERAL FZ/30-Series

6. Other designations

i.c. = internally connected
Terminals with this indication should be left open. Otherwise correct
working cannot be ensured; the device may even be damaged

Ip = supply current
The logic state of the device indicated by H of L is normally referred
to the output level, unless otherwise specified

Ipmax = supply current
Maximum d.c. value under defined conditions

M = d.c. noise margin

| n gates

_________ V6L max
T VaLmax

7271284

My, =d.c. noise margin, signal level LOW
(defined as:M[, = VGl max _VQLmax under defined loading, tempera-
ture and supply voltage conditions)

My = d.c. noise margin, signal level HIGH
(calculated from:MH = VQHmin ~VGHmin under defined loading, tem-
perature and supply voltage conditions)

Najp, = available d.c. fan-out (defined as: NjjJ, = M under defined tempe-
rature and supply voltage conditions) -IgLmax

NaH = available d.c. fan-out (defined as: Nay = -IQHmax under defined tempe-
rature and supply voltage conditions) IGHmax

PP = power consumption, defined as the product of the supply current(s)

and of the corresponding supply voltage(s). The logical state of the
device, indicated by a letter subscript H or L, is normally referred to
the output level, unless otherwise specified
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FZ/30-Series GENERAL

= average power consumption at 50% duty cycle, unless otherwise speci-
IpH + IPL

av
fied. It is defined as: Pay = Vp.

Peot = power dissipation, defined as the total power dissipated by the device.
It is the sum of the products of all currents and voltages at each of the
input, output and supply terminals, their polarities being taken into
account. The logical state of the device indicated by a letter subscript
H or L is normally referred to the output level, unless otherwise
specified

i}

Tamb operating ambient temperature, i.e. the temperature of the free air
in which the normally operating device is placed without external heat

conduction, unless otherwise specified

n

storage temperature, i.e. the temperature of the ambient medium in

Tstg
which the non-operating device is stored

VGLmax = input voltage LOW at terminal G. With the specified level applied to
the input of an inverting gate the output level will not be lower than
the specified value VQHmin at given IqQy.

VGHmin = input voltage HIGH at terminal G. With the specified level applied
to the input of an inverting gate the output level will not exceed the
specified value VQLmax at given IQL'

VH = hysteresis (V4 = VTp - VTN)

VTP = positive-going threshold voltage

VTN = negative-going threshold voltage

AVQ = change of output voltage caused by a specified change of output current
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GENERAL FZ/30-Series

Dimensions in mm

14-LEAD DUAL IN-LINE; PLASTIC (SOT-27S, T, V)

seating plane

19,5 max <+—— 8,25 max ‘*]
!
T T
47
max
Y051 l
T | . . i min |
) 2
390 076 -
3,05 m
LI
' [254] :
-l 22 | 254 | | |
95 |
1,4 max : 7,6 7251136.10
! @ Positional accuracy.
14 13 12 n 10 9 8 M Maximum Material Condition.
m\_ ~ )\ (1) Centre-lines of all leads are
) . i : . within 20,127 mm of the nominal
position shown; in the worst case,
1 2 3 4 S 6 7 the spacing between any two leads
} | ! i i ; may deviate from nominal by
0,254 mm.
(2) Lead spacing tolerances apply
top view from seating plane to the line
indicated.

(3) Index may be horizontal as shown,
or vertigal.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds. '

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

. Repairing soldered joints ‘
The same precautions and limits apply as in (1) above.
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FZ/30-Series GENERAL

THHI

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

- 22 max <+—— 8,25max ——»

seating plane

7255041.7

16 15 14 13 12 1 10 9

Q} Positional accuracy.
T ) ' [ ™ Maximum Material Condition.

1 2 3 A 5 6 7 8 (1) Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
10,254 mm.

top view

Dimensions in mm (2) Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If.its temperature is below 300 ©C it must not be in contact for more.than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints ‘
The same precautions and limits apply as in (1) above.
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GENERAL

FZ/30-Series

20 LEAD DUAL IN-LINE

275101

seating plane

-

N

i

«.! 254 ;«

1 2 3 4 5 6 7 8 9 10,
8] u 8] 8] U 8] 8] 5] 2] I
18,5401
| ] side view

20,32 | 3265859

-

]

top view
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2722 006 01081
2722 006 01061

.FZH101/4 NAND32
FZH121/2.NAND30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE 2-INPUT NAND GATE
DUAL 5-INPUT NAND GATE

o 2[G 16]_[15]_[1a] [13]_[12] [11] fro] [o
1 Y P ic Gg G7 Q Gs Q
Q l 8 G7 Q, Ge Gs Q3
B [ —)0_14_ _3_6_21_
4]6G3 Do_oi]_ ) FZH101/4.NAND32
. S5}6er .
5[C3 a,l7- 6los | ic. 6, 6, Q G3 G, Q &
6]Gs — 0] Ge 1 12] 3] Le] Is] Le] (7] 18
- 725551
0los e 1
111Gs — =
13]Gg 16] 15| J1a] f13] f12] 11| Jio] [s
16, ol ﬂ Gio P ic. Gigp Gg Gg G7 Gs Q2
4
i I __)o_,__ — FZH121/2.NAND30
ic. G1 Gz 63 G[, Gs Q| 124
7248928 1 2] 13 4y |8 6 7 8
FZH101/4.NAND32 FZH121/2.NAND30 7zessa
QUICK REFERENCE DATA
Supply voltage (range 1) Vp nom. 12 vV
(range 1I) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C
Average propagation delay
(N =1;Cp = 10 pF; Tamp = 25 °C; Vpd = 4,5 V) thd typ. 170 ns
Available d.c. fan-out
LO N .
(Tamb = 0 to +70 °C)} W state alL max 10
D.C. noise margin at T, 1, = 25 °c
rangel: Vp=12V M; =My typ. 5 V
. _ My, typ. - 5V
range II: Vp=15V {MH typ. s Vv
Power consumption per gate at Tamb = 25 °C
(50% duty cycle) range1: Vp=12V Pay typ. 16 mw
range II: Vp=15V Pay typ. 27 mw

The FZH101/4.NAND32 and FZH121/2. NAND30 consists of a number of independent
NAND gates without slow-down capability.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).

August 1975 I |



FZH101/4 NAND32 QUADRUPLE 2-INPUT NAND GATE
FZH121/2.NAND30 DUAL 5-INPUT NAND GATE

2722 006 01081
2722 006 01061

7255518

RS

CIRCUIT DIAGRAMS

FZH101/4.NAND32
FZH121/2.NAND30
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2722 006 01081 QUADRUPLE 2-INPUT NAND GATE FZH101/4 NAND32
2722 006 01061 DUAL 5-INPUT NAND GATE FZH121/2.NAND30

LOGIC FUNCTION

FZH101/4.NAND32 ’ Function tables
o Ga |GB(Q
Gp — Q L |X|H
7258822 Q= GA . GB (positive logic) X |L|H
H|HI|L
FZH121/2.NAND30 CGa [OB [Sc|Cp [GE|R
6 —1 L X X|X |X|H
60— X L] X|X |X|H
o _‘}0 X X| L[X |X|H
ZD_ Q=Gp - Gy Gg - Gp - Gy § § § )IE )IS S
E 7258523 (positive logic) H H H|H H|L

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 VvV
Output voltage VQ max. Vp

Input voltage Ve max. 18 Vv
Input current at Vp = 17V -IgL max. 25 mA
Voltage difference between any two inputs max 18 Vv
Storage temperature Tstg -65 to +150 °C
Operating ambient temperature Tamb 0to +70 ©C
Output short-circuit duration tQsc max. 1 s 1)

1y Only one output may be shorted at a time.
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FZH101/4 NAND32 QUADRUPLE 2-INPUT NAND GATE 2722 006 01081

FZH121/2.NAND30 DUAL 5-INPUT NAND GATE 2722 006 01061
SYSTEM DESIGN DATA
Uniform system temperature ' Tamb 0to +70 ©C
Uniforrh system supply voltage (range I) Vp 11,4t0 13,5 V A
(range II) VP 13,5to 17 V
Available d.c. fan-out Ny, max. 10
Nay max. 100
D.C. noise margin; range I at Vp ... ML min. 2,8 V
MH min. 2,5 V
range II at Vp ... M, min. 2,8 V
My min. 4,5 V
— range I ; output HIGH Ipay typ. 0,9 mA
g Supply current output LOW Ipay typ. 1,7 mA
- per gate range II; output HIGH Ipay typ. 1,2 mA
output LOW Ipay typ. 2,3 mA
Power consumption per gate
(50% duty cycle)at range I ; VPmax Ptot max. 31 mw
at range II; Vp, .y Peot max. 52 mw
Thermal resistance from system to ambient Ren max. 150 °C/W
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2722 006 01081 QUADRUPLE 2-INPUT NAND GATE FZH101/4 NAND32
2722 006 01061 DUAL 5-INPUT NAND GATE FZH121/2.NAND30

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tymp = 0 to +70 oc

Conditions and references

Sﬁ— min. typ. ) max. X}))
Static data
Voltages
Input HIGH Vgu| 7,5 - - Vv |11,4 {;’SLL_slé,;X
11,4
Input LOW VeL| - - 4,5V |aud {VQH i
13,5 [\-IQH = 15 mA
11,4 (VgL = 4,5V
Output HIGH V 10,0 11,3 -V and -
QH » 13,5 —IQH—-O,lmA
A% =7,5V
Output LOW Vou| - 0.9 1,7V |11,4 {IQiH= A
D.C. noise margin: HIGH My 2,5 5,0 - VvV |14
LOW | My, 2,8 50 -V [11,4
Currents (per gate)
— VgH = 13,5V
input HIGH G| - - 1,0pa 13,5 |{ S0 inputs 0V
{VGL =1,7V
Input LOW -IgL - 0,8 1,5mA|13,5 [\other inputs 13,5V
11,4 |yV =4,5V
Output HIGH dqu | 0,1 - - mA|and {VSIIE - 10V
13,5
A =
Output LOW qu| 15 - - ma|ll4 {Vgi - Z? X
= 4
Output short-circuited 2) -IQsc 10 30 S0mA|13,5]| Vg=0V;VQ=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6 mA|13,5| Vg=0V
at vVQL Ip - L7 3,0mA|l3,5| Vg=13,5V
Dynamic data
Times
Propagation delay:
fa}l time tpd.f 90 175 310 ns|12
rise time tpdr 90 175 310 ns|12 Cy,=10pF:N=1
output rise time ty 200 340 570 ns{12 Taml: =259C
output fall time tf 70 120 210 ns|12 Vpd=4,5V

1y All typical values under test conditions: Tapp = 25 °C and Vp = 12 V.
2) Short-circuit duration max. 1 s.
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FZH101/4 NAND32 QUADRUPLE 2-INPUT NAND GATE 2722 006 01081
FZH121/2 NAND30 DUAL 5-INPUT NAND GATE 2722 006 01061

CHARACTERISTICS = Test conditions: at range II (Vp = 15 V); Tamp = 0 to +70 °C

Conditions and references
Sym- : 1) Vp
bol | min. typ.” max. V)
Static data |
Voltages
VQL< 1,7V
Input HIGH Veul 75 - -V 13,5 Ior S 18ma
Input LOW v 45V |and { Vauz 12V
npu - - , an ]
P GL an IQH = 0,1 mA
Output HIGH Vor 12,0 14,3 - v |aad { oL =45V
utpu , - an _ =
QH . 0 IQH = 0, 1 mA
Vgu=7,5V
Output LOW VoL| - L0 L7V 13,5 {IQGLH= w3
D.C. noise margin:HIGH| My 4,5 8,0 -V 13,5
LOW | My, | 2,8 5,0 - V |13,5
Currents (per gate) Vap = 17 V
Input HIGH Iggy | - - LOpA (17 lother inputs 0 V
VgL =17V
Input LOW gL | - L0 L,8mA |17 other inputs 17 V
Output HIGH 0,1 mA |asd’ {VGL=4'5V
utpu -1 Jd - - an Vo =12V
VeH=7,5V
Output LOW 'IQL 18 - - mA 13,5 {VSS =1,7V
Output short-circuited 2) dgsc| 15 37 60mA |17 VG=0V:iVq=0V
Supply data
Currents (per gate)
at VQH Ip - 1,2 2,1 mA |17 Vg=0V
at VQL Ip - 2,3 4,0mA |17 Vg=17V
Dynamic data
Times
Propagation delay:
“- fall time pdf - 140 - ns |15
rise time tpdr | - 195 - ns [15 CL=10pF;N=1
; Tamp =250°C
output rise time ty - 410 - ns |15 Vpd =4,5V
output fall time tf - 75 - ns |15

Ly an typical values under test conditions : Ty = 25 °C and Vp = 15 V.
2) Short-circuit duration max. 1 s.
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2722 006 01081 QUADRUPLE 2-INPUT NAND GATE FZH101/4 NAND32
2722 006 01061 DUAL 5-INPUT NAND GATE FZH121/2.NAND30

CHARACTERISTICS (continued)

Dynamic data

teH

G INPUT

Q QUTPUT

Pulse generator (G-input): t, =350 ns Vpd =+ 4,5V
tf = 120ns
tggy= lps
+75V
gate.
under test
pulse 30—
generator
FZH141/2.NAND32
G 2 0—1 Q 7256573.2
v
Measuring conditions: Vp =+12V;+ 15V
Cy, = 10 pF (including probe and jig capacitance)
Tamb = 25 OC

Waveforms and loading circuit illustrating measurement of tpdr,and tpdf
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2722 006 01001
2722 006 01011

FZHIM/4 NAND30O
FZH131/2 NAND31

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE 2-INPUT NAND GATE
DUAL 5-INPUT NAND GATE

both having slow-down capability

Caslt
2164
%) 31 [7] [ o] [
5] ol 2|es Cart P Ca Gg Gy Qi Gs Gs Qa
6Gs Do—z-—— 36 | FZH111/4.NAND30
G, 1 ai}7
4]1G3 il
1le slG; — Gz Q1 G3 Gl‘ Qz g
> Q519 a 3 & 5] 18] 17] L8
11 Gs [ _s.-gs—l C02 15 72555121
Cau|15 104Ge B
M|Gy I 1) [13] [12] [11] Jo] Js
12]Gg ' Q,]s P Ca Gpo G Gs G7 Gg Qp
13167 AT 13]6 —
14)Gg o == ] FZH131/2.NAND31
141610 I
G, Gy G, Gy Q &
7248929 7248931 3 4 5 6 7 8
FZH111/4.NAND30 FZH131/2.NAND31 72555141
QUICK REFERENCE DATA

Supply voltage (range I )
(range II)

Average propagation delay

Available d.c. fan-out
(Tamp = 0 to +70 °C)

rangel ; Vp=12V
range II; Vp=15V

Operating ambient temperature

} LOW state

D.C. noise margin at T 1, = 25 °c

(N =1; C, =10 pF; Tamb = 25 °C; Vpq = 4,5 V)

Power consumption per gate at Tamp = 25 °c
(50% duty cycle) range I : Vp =12V
range II: Vp =15V

Tamb 0 to +70 ©C

NaL max. 10

Mg, =My typ. S V
ML, typ. 5 V
My typ. 8§ Vv
Pay typ. 16 mw
Pyy typ. 27 mw

nom. 12 Vv
nom. 15 Vv

typ. 170 ns

The FZH111/4.NAND30and FZH131/2. NAND31 consist of a number of independent NAND
gates at whichtwo NAND gates per type have a special terminal (CQ). It is possible to
connect a capacitor between the output (Q) and the corresponding slow-down terminal (CQ)

to increase the propagation delay.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH11/4 NAND30
FZH131/2.NAND31

QUADRUPLE 2-INPUT NAND GATE
DUAL 5-INPUT NAND GATE

2722 006 01001
2722 006 01011

TR12

R23 {
7255519

R21
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~OCaz

TR6
0F

R11

25582
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2722 006 01001 QUADRUPLE 2-INPUT NAND GATE FZHI1/4 NAND30O
2722 006 01011 DUAL 5-INPUT NAND GATE FZH131/2 NAND31

LOGIC FUNCTION

FZH111/4.NAND30 Function tables
Co Ga|GB|Q
Ga— a L |X |H
Gg— Q = GA - GB (positive logic) X |L |H
7255562 H|H L
FZH131/2.NAND3I Ga|GB|GC|GD|GE|Q
] Ca LIX|X|x|x|H
G‘;__ X|L|X|x|x|H
Ge— Q Q=Ga-0B-GC-GD GE XX |L|X YX H
Go—] (positive logic) XXX Lo xH
Ge— 7255839 P! g X | X X X L (H
H{H|H|H|H|L

= HIGH state (the more positive voltage)
LOW state (the less positive voltage)
= state is immaterial

XK T
"

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Supply voltage . Vp max. 18 VvV
Output voltage vVq max. Vp
Input voltage Vg max. 18 v
Input current at Vp = 17V : -IgL max. 25 mA
Voltage difference between any two inputs max. 18 Vv
Storage temperature Tstg -65to +150 °C

' Operating ambient temperature . Tamb 0to +70 ©°C
Output short-circuit duration tOsc max. 1 s 1
Slow-down input voltage fzgg rr;l:i (1):8 X
Slow-down input current f%gg ::Zi 1(2):8 22

1) Only one output may be shorted at a time.
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FZHM1/4 NAND30O QUADRUPLE 2-INPUT NAND GATE 2722 006 01001
FZH131/2.NAND31 DUAL 5-INPUT NAND GATE 2722 006 01011
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to +70 ©C
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range II) vp 13,5to0 17 V
Available d.c. fan-out NaL max. 10
NaH max. 100
D.C. noise margin; range I at Vppin ML, min. 2,8 V
MH min. 2,5 V
range II at Vpmin M, min. 2,8 V
My min. 4,5 V
_— range I ; output HIGH Ipay typ. 0,9 mA
§ Supply current output LOW Ipay typ. 1,7 mA
- per gate \ range 11; output HIGH Ipay typ. 1,2 mA
output LOW Ipav typ. 2,3 mA
Power consumption per gate )
(50% duty. cycle) at range I; Vp,ay Piot max. 31 mW
at range II; Vpmax Piot max. 52 mW
Thermal resistance from system to ambient R¢h max. 150 °c/w

August 1975



2722 006 01001 QUADRUPLE 2-INPUT NAND GATE FZHI/4.NAND30
2722 006 01011 DUAL 5-INPUT NAND GATE FZH131/2.NAND3)

CHARACTERISTICS  Test conditions: at range 1 (Vp = 12 V); Tamp = 0 to +70 °C

Conditions and references
Sym- | 1y vp
bol |Min. typ.) max. V)
Static data
Voltages
) _ _ VQL< 1,7V
Input HIGH VGH| 7:5 A% 11,4 {IQL= 1S mA
11,4 VQHz10 V
Input LOW VgL| - - 4,5V and {_ z
13,5 IQH = 0,1 mA
11,4 _
Output HIGH VQH|10,0 11,3 - V | and {_YGL:'O‘I ‘ISHYA
13,5 |CQH = T
_ VGH=7,5V
Output LOW vVQL 0,9 1,7V 11,4 {IQL= 15 mA
D.C.noise margin: HIGH| Mgy 2,5 5,0 -V 11,4
LOW | M|, 2,8 5,0 -V 11,4
Currents (per gate)
_ _ VGH = 13,5V
Input HIGH IGH 1,0 uA | 13,5 {other inputs 0 V
_ _ VgL =1,7V
Input LOW IcL 0,8 1,5mA| 13,5 {other inputs 13,5 V
11,4
! VgL = 4,5V
Output HIGH -IQH | 0,1 - - mA| and { -
13,5 VQH 10V
_ VGH=7.5V
Output LOW QL 15 mA| 11,4 {VQL 1,7V
Output short-circuited?) | -Iqsc| 10 30 S0mA|13,5| VG=0V;Vg=0V
Supply data
Currents (per gate)
at VqQu 1p - 0,9 1,6 mA|13,5| Vg=0V
at VqQL Ip - 1,7 3,0 mA| 13,5| Vg =13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 ns | 12
rise time tpdr 90 175 310 ns | 12 CL=10pF; N=1
= ]
output rise time tr 200 340 570 ns | 12 $am7: 4 Z,E’SVC
output fall time tf 70 120 210 ns | 12 pd ’

1y All typical values under test conditions: Tampb = 25 °C and Vp =12 V.
2) Short-circuit duration max. 1 s.
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FZH111/4 NAND30 QUADRUPLE 2-INPUT NAND GATE 2722 006 01001
FZH131/2.NAND3I DUAL 5-INPUT NAND GATE 2722 006 01011

CHARACTERISTICS Test conditions: at range II (Vp = 15 V); Ty, = 0 to +70 oc

Conditions and references

Sym- min. t l) max VP
bol - WP ’ )
Static data
Voltages
_ N vVQLgl,7V
Input HIGH VGH| 7,5 Vo185 {IQL = 18 mA
13,5
Input LOW vVgL| - - 4,5V | and VQH? 12V
-IQH = 0,1 mA
17
13,5 _
Output HIGH VQH|12,0 14,3 - V | and { VGL_' S
17 ‘IQH =0,1 mA
_ VGH = 7,5V
Output LOW VQL 1,0 1,7V 13,5 lIQLz 18 mA
D.C. noisemargin:HIGH| My | 4,5 8,0 - V |13,5
LOW | My, | 2,8 50 - V |13,
Currents (per gate)
—_—— _ VGH= 17V
Input HIGH IGH 1,0 pA | 17 {other inputs 0 V
_ _ VGL =1,7V
Input LOW IcL 1,0 1,8 mA) 17 {other inputs 17 V
13,5
_ ~ ’ VgL = 4,5V
Output HIGH IQH | 0,1 mA| and {VQH = 12V
17
VGH =7,5V
Output LOW IQL | 18 - mA| 13,5 {VQL =1,7V

Output short-circuited 2) -IQsc| 15 37 60 mA| 17 Vg=0V;VQ=0V
Supply data

Currents (per gate)

at VQH ip - 1,2 2,1 mA| 17 Vg=0V
at VQL Ip - 2,3 4,0 mA| 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time tpdf - 140 -ns |15
rise time tpdr | - 195 =-ns |15 CL=10pF; N=1
= o
output rise time tr - 410 -ns | 15 $am1=) 4 ZSSVC
output fall time tf - 75 -mns |15 dp ’

1y Al typical values under test conditions: Tamp = 25 OC and Vp =15 V.
) Short-circuit duration max, 1 s.
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2722 006 01001 QUADRUPLE 2-INPUT NAND GATE FZHI1/4 NAND30
2722 006 01011 DUAL 5-INPUT NAND GATE FZH131/2 NAND31

CHARACTERISTICS (continued)

Dynamic data

teu >
90%
G INPUT 50% X v
10%,
—»{t¢

'—>|tpdr -

Q OUTPUT Vo
0,
Vau 10%
—| ¢, 7255576.1
Pulse generator (G-input): t. =350 ns Vpd =+4,5V
tf =120 ns
tgn= 1lps
+75V
ate
under test
pulse Do—
generator

FZH141/2.NAND32

Q 7255573.2

Measuring conditions: Vp =4+12V;+15V
Cy, = 10 pF (including probe and jig capacitance)
Tamb = 25 °C

Slow-down terminals are not connected

Waveforms and loading circuit illustrating measurement of todr and tpqy

August 1975 l l 35






2722 006 01021

FZH141/2.NAND32

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

DUAL 5-INPUT POWER NAND GATE

with slow-down capability

Casl1
2|61 ot LR
3le |
]G N7 6] [s] [ [13] [i2] [13] [0] [
_i_G_LJ‘— P Cqy Gio Gg Gg G7 Gg Qz
6 ]G
ﬁ%r Ca2|15 FZH141/2.NAND32
1oy | Cat 61 G, Gy G, G5 Q 2
1251——- Q9 1 12 13] Le) 5] el 11 L8
EG_SI— 72555151
141Gy I
7248931
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C
Average propagation delay
(N=1;Cy, =10 pF; T, =25 °C;Vpd=4,5v) tpd typ. 170 ns
Available d.c. fan-out |
(Tamb = 0 to +70 °C) {LOW state NaL max. 30

D.C. noise margin at T, = 25 °C

rangel : Vp=12V Mp, =My typ. SV
range Il: Vp =15V { My, e SV
My typ. 8 V
Power consumption per gate at T, = 25°C
(50% duty cycle ) range I : Vp =12V Pav typ. 16 mwW
range II: Vp =15V Pay typ. . 27 mW

The FZH141/2.NAND32 is a dual 5-input power NAND gate with on each gate a special
base connection (CQ). It is possible to connect a capacitor between the output (Q) and
the corresponding slow-down terminal (CQ) to increase the propagation delay.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).

37
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FZH141/2.NAND32 DUAL 5-INPUT POWER NAND GATE 2722 006 01021

CIRCUIT DIAGRAM

-0Q

7255521

LOGIC FUNCTION
Co Function table
g’;: GA |GB |Ge |GD |GE |Q
Ge— Q L| X| X| X X|H
6o—f— .. Q=CA.GCB.OCC.GCD.CE X1 L x| x| xXiH
Ge— (positive logic) § ))g ; }IE § g
H = HIGH state (the more positive voltage) I){( l){c I)-I( ) ﬁ ]I-; Il-j

L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18
Output voltage VQ max. Vp
Input voltage Vg max. 18
Input current at Vp = 17V -IgL max. 25
Voltage difference between any two inputs max. 18
Storage temperature Tstg -65 to +150
Operating ambient temperature Tamb 0to +70
Output short-circuit duration tQsc max, 1
Slow -down input voltage jzgg EZ;( (1)'8
Slow -down input current figg $Z§ 15:8

l) Only one output may be shorted at a time.

A%

mA

oCc
°c
s 1)

mA
mA
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2722 006 01021

DUAL 5-INPUT POWER NAND GATE

FZH141/2.NAND32

SYSTEM DESIGN DATA
Uniform system temperature
Uniform -system supply voltage (range I)

(range II)
Available d.c. fan-out

D. C. noise margin; range I at Vpyin

range II at Vppin

range I; output HIGH

Supply current output LOW

per gate range II; output HIGH

output LOW

Power consumption per gate
(50% duty cycle) at range I ; Vpmax

at rangell ; Vp .y

Thermal resistance from system to ambient

Tamb

Ipav
IPav
IpPav

IPav

tot

Peot

0to +70

o¢

11,4t0 13,5 V

13,5to0 17 V

max.

max.

typ.
typ.
typ:

typ.

max.

max.

30
100
2,8
2,5

2,8
4,5
0,9
1,7
1,2

2,3

31

52
150

<< <<

mWw

mW
oC/wW
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FZH141/2.NAND32

DUAL 5-INPUT POWER NAND GATE

2722 006 01021

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Ty = 0 to +70 °c

Conditions and references
- : A%
Sﬁgll min. typ. D max. (VPS
Static data
Voltages
Vor €1,
Input HIGH Ve | 7.5 - - V |11,4 { QL LN
11,4|fVvQu z 10V
Input LOW VGL - - 4,5V and|] _
P 13,5 |VIQH = 0,1 mA
11,4|}JvoL =4,5V
Output HIGH VQu | 10,0 11,3 = V| and {‘IQH =0,1mA
13,5 _
Output LOW VQL - L,3 L7V [11,4 {I\:QG;{:ZS. ISn\Af
D. C.noise margin: HIGH My 2,5 5,0 - 11,4
LOW | ML 2,8 5,0 -V |11,4
Currents (per gate)
_ . VGH = 13,5V
Input HIGH IGH 1,0 pA |13,5 {other inputs 0 V
: VgL =1,7V
Input LOW -IgL - 0,8 1,5mAl13,5 {ot%rmputs 13,5V
11,4
P HVGL =4,5V
Output HIGH -IQH 0,1 - - mA| and { _
? 13,5|'VQH = A0V
Output LOW IQL 45 - - mA|ll,4 {‘YSII:I: ,75‘\,/
Output short-circuited 2) |-IQsc 10 30 50mA|13,5|Vg=0V;VQ=0V
Supply data
Currents (per gate)
a‘tVQH Ip - 0,9 1,6 mA|13,5| Vg =0V
at VQL Ip - 1,7 3,0mA(13,5|Vg=13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310ns |12
rise time tpdr 90 175 310ms (12 Cp, =10pF; N=1
Tamb = 25 0C
output rise rime tr 200 340 570ns |12 Vo1 =4.5V
output fall time tf 70 120 210ns [12 pd = %

1y All typical values under test conditions: Tamb = 25 °C and Vp = 12 V.
2) Short-circuit duration max.1 s.

0
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2722 006 01021 DUAL 5-INPUT POWER NAND GATE FZH]4]/2,NAND32

CHARACTERISTICS Test conditions: at range IIk (VP = 15V); Tamp = 0 to +70 °C

Conditions and references
Sym- . 1 v
g ol | min. typ. ) max. (\;)
Static data
Voltages
V <
Input HIGH Veu| 7.5 - - v |13,5]f 1§f=\5i';1
Input LOW VGL - - 4,5V 121’.1(51 { IVQH_ZOI% ;/nA
17 |CIQH =0,
13,5 =
Output HIGH VQH|[12,0 14,3 - V | and {_I\’%L= A
;7 |CEED
VGH =7,5V
Output LOW VQL - 1,4 1,7V 13,5 {IQL =54 mA
D. C. noise margin:HIGH | MH 4,5 8,0 - 13,5
LOW | My, 2,8 5,0 -V |13,5
Currents (per gate)
Input HIGH Iy | - - 1,0pA |17 {z)ltﬁgr:mlpzlt\; 0V
VgL =1,7V
Input LOW -IgL, - - 1,8mA|17 {otch;é‘rinputs 17V
Output HIGH -IQH | 0,1 - - mA 12;13 {VGL =4,5V
17 VQH =12V
Output LOW IQL 54 - - mA|13,5 :xgi : Zn; X
Output short-circuited?) |-Igsc| 15 37  60mA|17 | VG=0V;VQ=0V
Supply data
Currents (per gate)
at VQH Ip - L2  2,1mA|l7 Vg=0V
at VQL Ip - 2,3 4,0mA|l17 Vg=17V
Dynamic data
Times
Propagation delay
fall time tpdf - 140 - ns |15
rise time tpdr - 195 - ns |15 CL=10pF; N =1
. . _ _ Tamp = 25 °C
output rise time tr 410 ns |15 Vil 45 v
output fall time tf - 75 - ns |15 P

1) All typical values under test conditions: Tamp = 25 C and Vp=15V.
2y Short-circuit duration max. 1 s.
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FZH141/2.NAND32 DUAL 5-INPUT POWER NAND GATE 2722 006 01021

CHARACTERISTICS (continued)

Dynamic data

teH =

G INPUT

Q OUTPUT

Vpd
o,
Vau 10%
—p| tf |--—— ] tr — 72555761
Pulse generator (G-input): ty = 350 ns Vpd =+45V
tf =120 ns
tGH= 1lupus
+75V
gate
under test
pulse ::)O——
generator
FZH141/2.NAND32
G 2 ()1 Q 7256573.2
v
Measuring conditions: Vp~ =+ 12V;+15V
C1, =10 pF (including probe and jig capacitance)
Tamb = 25 °c

Slow-down terminals are not connected

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 02001

FZH151/2.A0OR30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

DUAL AND-AND-OR GATE

with slow-down capability

1161 Carlio
1262 O
13]G3 Q1]9
14 24 6] _[15] [1a] i3] [12] [ [i0] [
1:— Gs P G5 G, G3 G2 Gy Coi G
6
5]G7 FZH151/2.A0R30
G ——H
2]6e a,]7 Gy Gy Gip Gg Gy Gs Q g
316y — 2 18] el 1s] Le] [7] 18
—1_4 Gn 7255528.1
72489351
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12 V
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb O0to +70 OC
Average propagation delay
(N =1;Cy, =10 pF; Tamp = 25 °C; Vpg = 4,5 V) tpd typ. 380 ns
Available d.c. fan-out | N max. 20 )
LOW stat aL
(Tamp = 0 to +70 °C) | state NaL max. 16  2)
D.C. noise margin at Typp = 25 °c
rangeI: Vp =12V M; =My typ. 5V
M typ. 5 Vv
range II: Vp=15V L
g P { MH typ. 8 Vv
Power consumption per gate at Tomp = 25 °C
(50% duty cycle) range I : Vp =12V Pay typ. 132 mwW
range II: Vp =15V Pav typ. 225 mw
1y At FZH151/2.AOR30 load.
2) At HNIL gate load. } G2,G3,Gg and G0 count for two inputs,
The FZH151/2. AOR30 consists of two combinations AND and OR gates with some com-

mon inputs to the AND gates and a common override input to the OR gates. One of the
OR gates has a special terminal (CQ 1) to provide slow-down capability.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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DUAL AND-AND-OR GATE 2722 006 02001

FZH151/2.A0R30
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2722 006 02001 DUAL AND-AND-OR GATE

FZH151/2.A0R30

LOGIC FUNCTION
Q1=G1 .Gy .G3+Gy . G3. G4 . G5 +Gg

Qp =Gy .Gg.Gg.Gig+Gg . Gyp - Gll+§f;

} for positive logic

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage VP max. 18V
Output voltage VQ max. Vp
Input voltage VG max. 18 Vv
Input current at Vp = 17 V -IgL max. 25 mA
Voltage difference between any two inputs max. 18 Vv
_ . +VeQ max. 0,6 V
Slow-down input voltage -VEQ max. 1.0V
5 ¢ 2,0 —
Slow-down input current *+lcq max. 2,0 mA —
-IcqQ max. 10,0 mA —_—
Storage temperature Tstg -65 to+150 °C —_—
Operating ambient temperature Tamb 0to +70 ©°C
Output short-circuit duration Qsc max. 1 sl
1y Only one output may be shorted at a time.
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FZH151/2.A0OR30

DUAL AND-AND-OR GATE

2722 006 02001

SYSTEM DESIGN DATA

Uniform system temperature
Uniform system supply voltage (range I )

(range II)

Available d.c. fan-out: at FZH151/2. AOR30
at HNIL gate load

D. C. noise margin; range I at Vpmin

range II at Vpmin

range I ; output HIGH

Supply current output LOW
per gate range II; output HIGH
output LOW

Power consumption per gate
(50% duty cycle) at range I, Vpmayx
at range II, Vpmayx

Thermal resistance from system to ambient

*) G2,G3,Gg and Gq count for two inputs.

Oto 70
11,4 to 13,5
13,5 to 17
max. 20
max. 16
max. 100
min. 2,8
min. 2,5
min. 2,8
min. 4,5
typ. 14
typ. 8,0
typ. 18
typ. 12
max. 250
max. 425
max. 150

oC
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2722 006 02001 DUAL AND-AND-OR GATE FZH151/2.A0R30

CHARACTERISTICS  Test conditions: at range I (Vp = 12 V); T mb = 0 to+70 oC

Conditions and references
Sym- . v
zol min. typ.l) max. (\}))
Static data
Voltages
_ VQL =max 1,7V
Input HIGH VcH 7,5 v 11,4 { IQL, = 30 mA
_ _ VQy = min 10V
Input LOW VoL 4,5 V. [11,4 {—IGH -0.1maA
_ VgL = 4,5V
Output HIGH VQH 10,0 11,3 v o |1l1,4 {_IQH -0,1 mA
_ VGH = 7,5V
Output LOW VoL 0,9 1,7 v |11,4 { IQL = 30 mA
D.C. noise margin:HIGH |[My | 2.5 5,0 - V =
LOW | My, 2,8 5,0 -V —
Currents
Input HIGH:G2;G3;G9;G10 | Igy - - 2 uA 13.5 =13,5V
at other G inputs| IgH - - 1 pA ’ other inputs 0 V
Input LOW: G2;G3;G9;G1g _IGL - 1,0 2,5 mA 135 VgL =1.7V
at other G inputs| -Igj, - 0,5 1,25 mA|™’ other inputs 13, 5V
_ _ _ VgL = 4.5V
Output HIGH Iu| 0,1 mA| 11,4 { VOH - 10 v
VGH =7.5V
- - 11
Output LOW IQL 30 mA|ll,4 { VoL = 1,7V
Output short-circuited 2) | ~Igg¢| 10 30 50 mA[13,5 | VGg=0V;Vq=0V
Supply data
Currents
at Vou Ip - 14,0 22,0 mA|13,5 Vg=0V
Vgi11 7V
at Vo, Ip - 8,0 15,0 mA|13,5 {the“mpGuI{S:VGH
l) All typical values under test conditions: Ty = 25 °C and Vp =12 V.
2) Short-circuit duration max. 1 s.
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FZH151/2.A0R30

DUAL AND-AND-OR GATE

2722 006 02001

CHARACTERISTICS Test

conditions: at range II (Vp = 15 V); Tamb = 0 to +70 °C
P

Conditions and references

SYM- | min. typ.l) max. | VP
bol &p.7) max. )
Static data
Voltages
VQL =max.1,7V
Input HIGH VgH | 7,5 - -V 13,5 1qL = 36 mA
Input LOW VoL | - - 4,5V | 13,5 {VQIQH s rlnzAV
-loy = 0,
Output HIGH VqQu [12,0 14,3 -V 13,5 {Y%I;;fo, SleA
Output LOW VoL | - 1,0 1,7V 13,5 { ;’QGLH:S’/;;X
D.C. noise margin:HIGH | My | 4,5 8,0 -V 13,5
LOW | Mp, |2,8 5,0 -V 13,5
Currents
Input HIGH:G2;G3;G9;G10| Igy | - - 2,0 pA 17 {VGH =17V -
at other G inputs | IGH | - - 1,0 uA other inputs 0 V
Input LOW: G2;G3;G9;G10| -IgL | - 1,2 3,0 mA 17 VgL = 1,7V
at other G inputs | -Igp, | - 0,6 1,5 mA other inputs 17 V
= 4’
Output HIGH —IQH 0,1 - - mA | 13,5 {Xg; : 12SVV
Output LOW IQL 30 - - mA| 13,5 {XSII:I : '17,_?\\;
Output short-circuited 2) -lgsc| 15 37 60 mA 17 vg=0V;vq=0V
Supply data
Currents
at Vqu Ip - 18 29 mA 17 Vg=0V
(X ~s s = o
- VGI1l ©~ VGL
at VQL Ip 12 21 ma 17 {otherGinputS:VGH

) Short-circuit duration max. 1s.

1y All typical values under test condiotions: Tamb = 25 °C and Vp = 15 V.
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2722 006 02001 DUAL AND-AND-OR GATE FZH151/2.A0R30

CHARACTERISTICS (continued)

Conditions and references
Sggrll- min. typ.!) max. X}’)
Dynamic data
Times
Propagation delay
fall times at output Q Goarl - 230 --ns| 12
at output Q thdf2 - 300 - ns| 12
at input G5 | tpdf3 - 400 - ns| 12 Cy, =10pF
rise timesat output Q | tpdrl - 340 - ns| 12 ? - b = 25 °C
at output Q | tpdr2 - 340 - ns| 12 V;g‘: 4,5V
at input Gg | tpdr3 - 270 - ns| 12
Output rise time | otp - 330 - ns| 12 E
Output fall time te - 200 - ns| 12 =

l) All typical values under test conditions: Tamb = 25 °C and Vp = 12 V.
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FZH151/2.A0R30 DUAL AND-AND-OR GATE 2722 006 02001

CHARACTERISTICS (continued)

Vod Qﬂ
Vo =
[ tpar1 re—— tpdf1
————— l_
Vau 90%
a; output 1)
Vpd
Vai 10%
-t
— [ tpde ——— [+ tpdr2 —*|
- Van
-
= 2
- Q, OUTPUT )
“\ s
Vo —— —— oo
|- tpdf3 —_— |- fpdra —
Van
3
Q; OUuTPUT )

\ e
Vo, ———————— — ——

7255813,9

Waveforms illustrating measurement of thdr and todf

1) 14 G input = G7, Gg, G11-
2) 1; G input = Gg.
3) 1§ G input = Gs.
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2722 006 04011 FZH161/4 .LI131

The FZ/30-Series has been designed for high noise immunity low speed-digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE LOGIC INTERFACE GATE
HNIL to 5 V logic; with slow-down capability

Car

Iw

Q
G2

N,
g
B

Cozl6
5] [1a] [13] [z [11] [io] [5
Gg Gs Cau Qu Gi Caz Qs

Q7

Ul
Qo
Lﬁ
=
hES

FZH161/4.L131

Casf10
G Gy Gy Cq O G3 Cqp Gy @
11] 5 Q
319 1T 12] 13] L&l 1s] 18] 17] (8
i 72555291
Cou13
14 |Gs
Q
510 §£

7248936

QUICK REFERENCE DATA

Supply voltage (range I) Vp nom. 12V
(range 1II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 °C

Average propagation delay
Vp=12V;N=1 }VQ=12V

Vpd=4.5V: Tamb =25°C [VQ = 5V Eggﬁ gg: iég o
D.C. noise margin at Tymp = 25 °C
rangel: Vp=12V ML =My typ. 5 V
X B My, typ. S V
range II: Vp=15V My typ. gV
Power consumption per gate at Tomp, = 25 °C
(50% duty cycle) range I : Vp =12V Pay typ. 39 mw
range II: Vp=15V Pyyv typ. 55 mw

The FZH161/4. LI31 is a level converter with open-collector outputs for HNIL to TTL and
consists of 4 gates and some common inputs.
Each gate has slow-down capability.

PACKAGE OUTLINE 16 leads plastic dual in-line (see general section).
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FZH161/4.L131

QUADRUPLE LOGIC INTERFACE GATE
HNIL to 5 V logic

2722 006 04011

CIRCUIT DIAGRAM

7255536
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE FZH161/4.L131
HNIL to 5 V logic

LOGIC FUNCTION
Function table

Ca
G Q=Gp . Gp Ga | Gp | Q
A Q
st (for positive logic) L X
X

7255562

H = HIGH state (the more positive voltage) H
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limitingvalues in accordance withthe Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 A%
Output voltage (HIGH state) VQ max. Vp
Input voltage Ve max. 18 A%
Input current at Vp =17V -IgL max. 25 mA
Voltage difference between any two inputs max. i8 \%
Slow-down input voltage +Voq  max. ‘ 0,6 VvV
-VCQ max. 1,0 A%
Slow-down input current ‘ + ICQ max. 2,0 mA
- ICQ max. 10,0 mA
Storage temperature Tg g -65 to +150 oc
Operating ambient temperature Tamb 0to+ 70 °c
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FZH161/4.LI31

HNIL to 5 V logic

QUADRUPLE LOGIC INTERFACE GATE

2722 006 04011

SYSTEM DESIGN DATA

Uniform system temperature

Uniform system supply voltage (range I )
(range II)

Available output current

D. C. noise margin; range I at VPmin

range II at Vpyip

range I ; output HIGH

Supply current output LOW
per gate range 1I; output HIGH
output LOW

Power consumption per gate
(50 % duty cycle) at range I ; VPmax

at range II; VPmax

Average propagation delay
at Vpdl =4,5V; (VQ =12V)
at Vpaz = 1,5 Vi(Vq = 5V)

Thermal resistance from system to ambient

Tamb

Ipay
Ipav
Ipay
Ipay

Ptot
Prot
tpdl
tpd2
Rth

11,

13,
min.
max.
min.
min.
min.
min.
typ.
typ.
typ.
typ.

max.

max.

max.
max.

max.

0to +70
4to 13,5
Sto 17
20

50

2,8

2,5

2,8

4,5

2,5

4,0

2,8

4,5

71
98

275
275

150

°c

< <

LA

mA
mA
mA
mA

mw
mW
ns
ns

oCc/W
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE FZH161/4.LI131
HNIL to 5 V logic

CHARACTERISTICS  Test conditions: at range I (Vp =12 V); Tamp = 0 to +70 °C.

Conditions and references
Sym - . 1 Vp
bol min. typ. =) max. )
Static data
Voltages
_ _ vQL =0,4V
Input HIGH VGH |7,5 v 11,4 {IQL 0 mA
Vou =13,5V
Input LOW VoL | - - 45V |14 {1% ~ a0 pa
Q
VgH= 7,5V
Output LOW 1 VQL - - 0,4V |11,4 {IQL - 20 mA
D.C. noise margin: HIGH | My 2,5 5,0 - 11,4
LOW My, 2,8 5,0 - 11,4
Currents (per gate)
Input HIGH; Gg; G35 Gy; Gs| IgH - - 1,0 pA 13°5 Vgu =13,5V
G1; Gg IgH - - 2,0 pA ’ other inputs OV
Input LOW; G9;G3; Gy; G5 -IgL - 0,8 1,5 mA 13,5 {VGLz. 1,7V
Gi; Gg -IgL - 1,6 3,0 mA other inputs 13,5V
Vou = 13,5V
Output HIGH Igu | = - 80 pA 11,4 {ng = 4,5V
V =0,4V
Output LOW 20 - _ { QL =0,
utpu IQL 0 mA | 11,4 VGH = 7.5V
Supply data
Currents ( per gate)
at VQH Ip - 2,5 4,5mA| 13,5 {VG =0V
at Vqr, Ip - 40 6,0mA|13,5|{Vg=13,5V
Dynamic data -
Times
Propagation delay
fall time: VQ =12V tpdfl| 80 130 300 ns
T =250C;C =15pF
Vo= 5V t amb LL P
Q pdf2| 80 120 300ns ]RL=760QatVQ=12V
rise time:Vy =12V tpdr1| 80 250 500 ns l RL=320QatVq=5V
vQ= 5V tpdr2| 80 230 500ns

l) All typ. values under test conditions: Tomp = 25 °C and Vp=12V.
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FZH161/4.LI31

HNIL to 5 V logic

QUADRUPLE LOGIC INTERFACE GATE

CHARACTERISTICS Test conditions:

at range II (Vp = 15 V); Ty = 0 to +70 °C

Conditions andreferences
iz?l- min. typ. l) max., XVE)
Static data
- vqQL = 0,4V
Input HIGH Vou 7,5 vV |13,5 {IQL - 20 mA
_ _ VQu =17V
Input LOW VGL 4,5 V |13,5 [IQH = 40 pA
_ VgH =75V
Output LOW QL 0,4V |13,5 [IQL =20 mA
D. C. noise margin: HIGH | My 4,5 80 - V |13,5
LOW | My, 2,8 5,0 - V }13,5
Currents (per gate)
Input HIGH:G7;G3;G4;Gg IGH - - 1,0 pA 17 [VGH =17V
G1:Gg IcH - - 2,0 pA other inputs 0 V
Input LOW:G9;G3;G4:Gs -IgL - 1,0 1,8 mA 17 {V L=L7V
G1:Ge ~IgL - 20 3,6 mA other inputs 17V
\% =17V
Output HIGH IQH - - 80 pA [13,5 {VgL 457
Vo =0,4V
- - QL
Output LOW IQL 20 mA| 13,5 {VGL 7.5V
Supply data
Currents (per gate)
at VQH IP - 2,8 4,5 mA 17 VG =0V
at VQL IP - 4,5 7,0 mA 17 Vg = 17V

2722 006 04011

1 i
) All typ. values under test conditions: Ty = 25 °C and VP =15V.
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE

HNIL to 5 V logic

FZH161/4.L131

CHARACTERISTICS (continued)

Calculation of collector resistor RQ

The collector resistor Rq has to be calculated from voltages and input - and output
currents of the gates.

Vp - VQH V)
m* Iqy + N'IgH (HA)

Vp ~ VQL V)
IoLmax — N*IgL (mA)

RQmax =

'RQmin =

i

m = number of interconnected outputs
N number of used inputs

Vp = supply voltage of TTL-inputs
Vou= output voltage HIGH of TTL-circuit
VQL= output voltage LOW of TTL-circuit
Igy = input current HIGH of TTL-circuit
IgL = input current LOW of TTL-circuit

For interfacing HNIL to TTL:

5-2,4 V) R 5-0,4 V)
Qmin
me 80 + Ne 80 (uA) 20 -N<1,6  (mA)

Romax =

If FZH161/4. L131 is used as wired-OR combination

for range I: Vp =12V

12:10 (V) 12 - 0,4 (V)

R = RqQmin =
Qmax .80+ N1 (uA) Q 20 -Ne1,5 (mA)
for range II: Vp =15V
15 -12 (V) _ 15 -0,4 (V)
Rgmax = ———— RQmin =
me 80 + N*1 (uA) 20 - N+1,8 (mA)
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FZH161/4.L131 OUADRUPLE LOGIC INTERFACE GATE 2722 006 04011
HNIL to 5 V logic

I 7271264 50
Ramax lines for number m 40 :lg)
of parallel gate outputs 0 (kQ
equal to: 3
1R 20
\\
N
~ N o
~— -
= P ~J 8
I~ N
I 6
\ —
: T 5
e~ o~ 4
[~—— M~
 — \Q\\:\\q 3
10~ T 3 | Q\\
— t— \4\\\
\\\“\\:\ )
/ 1
// 08
// 06
Ra min/ 05
/'/ 04
—— 03

0,2
1 2 3 4 5 6 7 8 9 10 11 12
N (number of parallel gate inputs)

R as a function of m and N loaded with TTL gates.
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2722 006 01091 FZH171/2.NAND33

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

DUAL 4-INPUT NAND GATE
with slow-down capability and expandable inputs

Cai]1
2461
3l L Q
4]6: — 7 6] _[15] [a] (3] 2] [i1] [io] [s
516 [° P Ca2 G5 Gy G G5 E; Qp
6]E1
Caa|e. FZH171/2.NAND33
11|6Gs L Cat Gy G2 Gy G, Ei Q @
124G Qs 12 12T 1] 5] 18] 177 18
13|67 — 7255716.1
14}Ge
10}E2
7248939
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 Vv
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0 to +70 ©C
Average propagation delay
(N =1;Cp, = 10 pF; Tamp = 25 °C; Vpq = 4,5 V) tpd typ. 170 ns
Available d.c. fan-out
Tamp = 0 to +70 °C } LOW state Nag max. 10

D.C. noise margin at Tymp = 25 °c

rangel: Vp=12V Mj =My typ. 5 V
. B ' ML, typ. 5 V
range II: Vp =15V {MH typ. 8 v
Power consumption per gate at Tamb = 25 °C
(50% duty cycle) range I : Vp =12V Pav typ. 16 mw
range II: Vp =15V Pav typ. 27 mW

The FZH171/2. NAND33 consists of two independent NAND gates and each gate has a
special terminal (CQ). It is possible to connect a capacitor between the output (Q) and
the corresponding slow-down terminal (CQ) to increase the propagation delay.
Non-used expander inputs E and E9 must be left floating.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH171/2 NAND33

DUAL 4-INPUT NAND GATE

2722 006 01091

CIRCUIT DIAGRAM

Gro—{4

Gz

G3

G, 044

E,O——

LOGIC FUNCTION

7258717

Co

Q

D14

HeTH

X

R7

D15 R

! |R10 fmz
O

Q=Gp-Gg-Gc:Gp:- EX)
(positive logic)
*) When provided with a diode

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

X = state is immaterial

7255718

Caz

0L

Ga

GB

IR XX

ool i R el
ool R el S

CTnT IO

ool e e
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2722 006 01091 DUAL 4-INPUT NAND GATE FZH171/2NAND33

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 V
Output voltage VQ max. Vp
Input voltage Vg max, 18 V
Input current at Vp =17 V -IgL . max, 25 mA
Voltage difference between any two inputs max. 18 Vv
Storage temperature Tstg -65 to +150 °C
Operating ambient temperature Tamb Oto +70 °C
Qutput short-circuit duration tQsc max. 1 s l)
Slow-down input voltage +VCQ max. 0,6 V
-VcqQ max. 1,0 Vv
Slow-down input current +ICQ max. 2,0 mA
-IcqQ max. 10,0 mA
Expandable input voltage VE min. 0o v
Expandable input current -Ig max. 25 mA

L Only one output may be shorted at a time,
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FZH171/2.NAND33 DUAL 4-INPUT NAND GATE 2722 006 01091

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to 470 °C
Uniform system supply voltage (range I) Vp 11,4 t0o 13,5 V
(range II) Vp 13,5to 17 V
Available d.c. fan-out Nal, max. 10
Nay max. 100
D.C. noise margin; range I at VPmin ML, min. 2,8 V
My min. 2,5 V
range II at Vppip ML min. 2,8 V
My min. 4,5 V
range I; output HIGH Ipayv typ. 0,9 mA
Supply current output LOW Ipav typ. 1,7 mA
per gate range II; output HIGH Ipay typ. 1,2 mA
output LOW Ipay typ. 2,3 mA
Power consumption per gate v
(50% duty cycle) at range I; Vpmax Prot max. 31 mw
at range Il; Vppax Ptot max. 52 mW
Thermal resistance from system to ambient Rth max. 150 °Cc/w
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2722 006 01091 DUAL 4-INPUT NAND GATE FZH171/2.NAND33

CHARACTERISTICS  Test conditions: at range I (Vp =12 V); Ty, = 0 to +70 oc

Conditions and references
Sym - . A%
ilc:; min. typ.l) max. (‘}3)
Static data
Voltages
VoL < 1,7V
7,5 - - Q
Input HIGH VGH ’ VvV |11,4 {IQL— 15 mA
11,4
Input LOW veL | - - 45V |and {_;’ QH >0”1) Xl N
13,5 |\TQH
11,4
VgL =45V
Output HIGH VQu | 10,0 11,3 - V |and {_ :
13,5 IQH = 0,1 mA
_ VGH = 7.5V
Output LOW VQL 0,9 1,7V |11,4 {IQL s
D.C.noise margin:HIGH | My 2,5 50 - V |11,4
LOW | ML | 2,8 5,0 - V |11,4
Currents (per gate)
_ _ VgH = 13,5V
Input HIGH IgH 1,0 pA |13,5 {Other inputs 0 V
_ _ VoL =1,7V
Input LOW IcL 0,8 1,5 mA|13,5 { other inputs 13,5 V
11,4 ~
Output HIGH -lgn | 0,1 - - mA|and {XGL = 4'13¥
13,5 YQH T
VGH=7,5V
15 - -
Output LOW IQL mA|l1,4 {VQL L7V
Output short-circuited 2) -1Qsc 10 30 50 mA|13,5| Vg=0V;Vq=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6 mAj13,5| Vg=0V
at VqQL Ip - 1,7 3,0 mA[13,5| VGg=13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 ns |12
rise time tpdr 90 175 310 ns |12 Cy, =10 pF N=1
output rise time tr 200 340 570 ns (12 \T]‘amb 4 ZSSVC
output fall time tf 70 120 210 ns |12 pd

1) All typ. values under test conditions: Tagmp = 25 °C and Vp = 12 V.
) Short-circuit duration max. 1 s.
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FZH171/2.NAND33 DUAL 4-INPUT NAND GATE 2722 006 01091

CHARACTERISTICS  Test conditions: at range II (Vp = 15 V); Tamp = 0 to +70 °C

Conditions and references
: Sym - . A%
H g;? ‘min. typ.l) max. (\}))
Static data
Voltages
vQL< 1,7V
- - 3 =
Input HIGH Vou| 7,5 v |13,5 {IQL=18mA
13,5
* Y =12V
- - 4 QH =
Input LOW VoL 5V | aud {“IQH ol ma
13,5 _
Output HIGH vqu| 12,0 14,3 - V | and YGL__' 45V
-Ioy = 0,1 mA
17 Q
Output LOW vQL - 1,0 1,7V [13,5/(VGH =75V
IQL = 18 mA
D.C.noisemargin: HIGH| My 4,5 8,0 - V |13,5
LOW | Mi, 2,8 5,0 -~ V |13,5
Currents (per gate)
_ VGH= 17V
Input HIGH‘- Ien - 1,0 pA 17 { other inputs 0 V
_ VgL =1,7V
Input LOW IGL 1,0 1,8 mA[17 {other inputs 17 V
/ 13,5
’ VgL =45V
Output HIGH -IoH 0,1 - ~ mA]| and [ _
IQ 9 vqu = 12v
VGH =7,5V
Output LOW IQL 18 - - mA|13,5 {VQL 1.7V
Output short-circuited 2|-Igsc| 15 37 60 mA[17 | VG=0V;Vq=0V
Supply data
|Currents (per gate)
at VQH Ip - 1,2 2,1 mA|17 Vg =0V
{ at VqQL, Ip - 2,3 4,0 mA|17 Vg=17V
Dynamic data
Times
Propagation delay
fall time tpdf - 140 - ns |15 :
rise time tpdr - 195 - ns |15 CL=10pF;N=1
cn s Tamb = 25 °C
output rise time tr - 410 -~ ns |15 Vo =45V
output fall time te - 75 - ns |15 pd ™ ™

1) All typical values under test conditions: T,;p =25 ©C and Vp = 15 V.
2) Short-circuit duration max. 1 s.
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2722 006 01091 DUAL 4-INPUT NAND GATE FZHI7'|/2.NAND33

CHARACTERISTICS (continued)

Dynamic data

v _____
oH 90% 90%
G INPUT
Vpd =1,5V
o/, J-
Vou 10% 4
—it, le—
-ty |-
Van 90% 90%
Q OUTPUT Vpa1= 4,5V
10%o 10%
Vo = —— T —— 72556971
— tpdf le— -ty e
Pulse generator (G-input): ty = 350 ns Vpd =+4,5 V
tf =120ns
tgH= 1lps
+75V
gate
under test
generator
FZH141/2.NAND32
G 2 Oi Q
4
Measuring conditions: Vp =+4+12V;+15V
Cp, =10 pF (including probe and jig capacitance)
Tamb = 25 °C

Slow-down terminals are not connected

Waveforms and loading circuit illustrating measurement of tpdr and tpdf

I
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2722 006 04001 FZH181/4.L130

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE LOGIC INTERFACE GATE
5V logic to HNIL

1]Gy
Q
Bl
ules als 1] [13] 2] [11] Jio] fo] |8
5 eADo—Z—- P Gs Gy Q, Gg Gs G
FZH181/4.L130
9)Gs asls
10 Ge:>0—3— G G, Q 63 G, Q; @
1 2 3 4 5 6 7
12]G7 7255530.1
Q

7248937

QUICK REFERENCE DATA

Supply voltage Vp 5+5% V
Operating ambient temperature Tamb 0to+70 °C

Available d.c. fan-out

(Tamb = 0 to +70 OC)} LOW state NalL max. 27

Power consumption per gate at Tamp = 25 °C
(50% duty cycle) Pay typ. 24 mW

The FZH181/4. 1130 is a level converter with open-collector outputs for interfacing TTL
to HNIL and consists of 4 gates.

PACKAGE OUTLINE 14 lead plastic dual in-line (see general section).
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FZH181/4.LI130

QUADRUPLE LOGIC INTERFACE GATE
: 5 V logic to HNIL

2722 006- 04001

CIRCUIT DIAGRAM

7255535
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2722 006 04001 QUADRUPLE LOGIC INTERFACE GATE FZH181/4.L130
5V logic to HNIL '

LOGIC FUNCTION

Function table

mj}o Q=TaA-Gs Ga| G| Q

Gg

1258522 (for positive logic) L
X L
H

| sule o R

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 7V
Output voltage VQ max. Vp 1y
Input voltage Vg max. 55 V
Input current (Vp = 5 V) =lar, max. 25 mA
Voltage difference between any two inputs max. 5,5 V
Storage temperature Tstg -65to +150 °C
Operating ambient temperature T,mb Oto +70 °C
SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage Vp 4,75t0 5,25 V
Available d.c. fan-out N, max. 27

D.C. noise margin M min. 0,4 V

Supply current per gate; output HIGH (VP =5V;Vg=0V) Ipay max. 2,0 mA
output LOW (Vp=5V; Vg =5V) .Ipy max. 12,0 mA

Power consumption per gate at Vppa¢

(50% duty cycle) ’ Peot max. 37 mwW
Thermal resistance from system to ambient Rih max. 150 ©oC/W
1y For HNIL.
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FZH181/4.LI30

QUADRUPLE LOGIC INTERFACE GATE

5 V logic to HNIL

I

CHARACTERISTICS Test conditions: VP =5V; Tamb =0 to +70 °C

Conditions and reférences

Sym - . 1 Vp
bol min. typ. ) max. V)
Static data
Voltages
Vv =1,0V
Input HIGH VgH | 2,0 - -V 4,75 { IQ£J= 50 mA
v =18,0V
Input LOW VGL - - 0,8V 4, 75 { IQQPII_Iz 250’ |JA
VGH=2V
Output LOW Vou| - — 04V 1 475 { IQGS =16 mA
VGH =2V
voL| - - LOV | 47 {IQL=50mA
D. C. noise margin:HIGH My 0,4 - -V
LOW | Mp (0,4 - -V
Currents (per gate)
Input HIGH lgu | = - 40BA |53 Vo =24V
Input LOW -ig, | - - L6mA|S5,25 VgL =0,4V
v =18V
Output HIGH Igu | - - 250pA | 475 { vgz =0,8V
v =2V
Output LOW g | 50 - - mA 475 { ng =1,0V
Supply data
Currents (per gate)
Tat Von Ip - 1,0 2,0mA 5 \\;GL = g X
- 8,5 5 =
at VQL IP 12,0mA GH
Dynamic data
Times
Propagation
Vo =12 V;
fall time tpdf - 20 60 ns 12 { R% =390 Q
’ ) VQ =12 V;
rise time todr 130 300ns 12 { R} = 3,9kQ

1) All typ. values under test conditions: Ty, = 25 °C and Vp = 12 V.
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2722 006 04001 QUADRUPLE LOGIC INTERFACE GATE FZH181/4.L130
5 V logic to HNIL

CHARACTERISTICS (continued)

Calculation of collector resistor RQ

The collector resistor RQ has to be calculated from voltages and input - and output
currents of the gates.

RQmax = RQmin =
me IQH +Nelgy (pA) IQLmax ~ Ne IoL (mA)
m = number of interconnected outputs
N = number of used inputs
Vp = supply voltage of HNIL inputs

VQH = output voltage HIGH of HNIL -circuit
VQL = output voltage LOW of HNIL-circuit
Igy = input current HIGH of HNIL-circuit
Ig, = input current LOW of HNIL -circuit

For interfacing TTL to HNIL (range I; Vp=12V)
12 - 10 \2) 12 - 1,0 V)
RQmax - RQrmin =
me250 + Ne1 (pA) - 50 = Ne1,5 (mA)

For interfacing TTL to HNIL (range II; Vp = 15 V)

15 - 12 V) 15 - 1,0 )

RQmax = RQmin =
Q me 250 - Ne1 (uA) 50 -N*1,8 . (mA)

If FZH181/4. L130 is used as wired-OR combination

HIGH state LOW state
Vp-2,4 (V) Vp - 0,4 V)
R - Ry . =
m. m
Qmax ™ 10250 -~ No40 (uA) Qmin = N1, 6 (mA)

of which m = number of FZH181/4. L130 OR combinations

N = number of used inputs

il
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2722 006 04001

QUADRUPLE LOGIC INTERFACE GATE
5V logic to HNIL

FZH181/4.L130
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722 006 01031 “ FZH191/3.NAND33

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

TRIPLE 3-INPUT NAND GATE

with slow-down capability

Caif1
26
3[62H Q)5 16] _[15] D14} [13] J12] f11] J1o} [9
i%r P Ca3 Gg Gg Gy Q3 Gg Q3
6 ]Gu
7164 Q|9 D) FZH191/3.NAND33
10}Ge
T Cas)ts Ca1 G1 G G3 Qy Gu Gs &
12165 — 2] B3] el s e 17T (&
‘E_é—s-l-‘ Qs 11 7255831.1
14]Ge ]
7Z48886
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 15 Vv
Operating ambient temperature - Tamb 0 to +70 ©°C

Average propagation delay
(N=1;Cp, =10 pF; Tamp = 25 °c;vpd=4,s V) tpd typ. 170 aus

Available d.c. fan-out

Tamp = 0 to +70 ox } LOW state NaL max. 10

D.C. noise margin at T, 1 = 25 °C

rangel: Vp =12V Mp, =My typ. 5 Vv
X .M typ. 5 V
: =15 L
range II: Vp =15V {MH typ. g v
Power consumption per gate at Ty p = 25 °c
(50% duty cycle) range I : Vp =12V Payv typ. 16 mw
range II: Vp =15 V Pav typ. 27 mW

The FZH191/3. NAND33 consists of a number of independent NAND gates at which two
NAND gates have a special terminal (CQ). It is possible to connect a capacitor between
the output (Q) and the corresponding slow-down terminal (CQ) to increase the propaga-
tion delay.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH191/3.NAND33 TRIPLE 3-INPUT NAND GATE 2722 006 01031

CIRCUIT DIAGRAM
t+ oP
DRB ﬂmz R19
TR8
R20
R21
Qs
D18
TR9
o8
LOGIC FUNCTION
Function table
Ca Q =GA.GB.G¢
Ga (positive logic) Gy Gy Gc Q
Gs Q
Gc L X X H
7255836 X L X H
X X L H
H H H L

H = HIGH state (the more pesitive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial
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2722 006 01031

TRIPLE 3-INPUT NAND GATE

FZH191/3.NAND33

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 VvV
Output voltage vVQ max. Vp
Input voltage Vg max. 18V
Input current at Vp = 17 V -lgL max. 25 mA
Voltage difference between any two inputs max. 18 Vv
Storage temperature Tstg -65 to +150 ©C
Operating ambient temperature Tamb 0to+70 ©°C
Output short-circuit duration tQsc max. 4 1 s}
Slow-down input voltage f:/’gg Ir;lz; (2, 8 x
Slow-down input current f;gg r;fx 13:8 nmﬁ —_—
SYSTEM DESIGN DATA —___..'-
Uniform system temperature Tamb 0to+70 ©C -
Uniform system supply voltage (range I) Vp 11,4 to 13,5 V
(range II) Vp 13,5to 17 V
Available d.c. fan-out Na1, max. 10
NaH max. 100
D.C. noise margin; range I at Vpyip Mi, min, 2,8 V
My min. 2,5 V
range II at Vpyin ML min 2,8 V
My min. 4,5 V
Supply current at range I ; output HIGH Ipay typ. 0,9 mA
output LOW Ipav typ. 1,7 mA
at range II ; output HIGH Ipay typ. 1,2 mA
output LOW Ipavy typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I ; Vp .o Peot max. 31 mw
at range II ; Vpmax Prot max. 52 mW
Thermal resistance from system to ambient R max. 150 9C/W
1y Only one output may be shorted at a time.
75
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FZH191/3.NAND33 TRIPLE 3-INPUT NAND GATE 2722 006 01031

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Ty, = 0 to 470 °C

Conditions and references

Sym- . l) vp
bol | Min. typ.) max. )
Static data
Voltages
VQLg 1,7V
Input HIGH VGH| 7.5 Vo ind {IQI_. = 15 mA
11,4 v 10V
Input LOW VGL| - - 4,5V | and {'1 Hz A
13,5 CQH = E. A m
11,4 =
Output HIGH VQH[10,0 11,3 - V | and {_?’GL:‘O‘*‘JDH\{A
13,5|IQH =
B VGH =7,5V
Output LOW VQL 0,9 1,7V 11,4 {IQL:ISmA
D.C.noise margin: HIGH| Mgy 2,5 5,0 -V 11,4
LOW| ML | 2,8 50 - V |11,4
Currents (per gate)
_ _ VGH = 13,5V
Input HIGH IGH 1,0pA 113,55 {onher inputs 0 V
_ _ _ _ VgL =1,7V
Input LOW oL 0.8 1.5ma| 13,5 {other inputs 13,5V
LAyl =45V
Output HIGH -IQgH | 0,1 - - mA Ia;lds {VQH = 10V
B VGH =7,5V
Output LOW IQL 15 mA | 11,4 {VQL =1,7V

Output shortcircuited 2) -1Qsc 9 15 25mA] 13,5 Vg=0V; vqQ = ov
Supply data

Currents (per gate)

at VqQH Ip - 0,9 1,6 mA| 13,5 Vg=0V
at VQL Ip - 1,7 3,0 mA | 13,5 Vg=13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 ns
rise time tpdr 90 175 310 ns | 12 CL=10pF; N=1
. : Tamb = 25 °C
output rise time tr 200 340 570 ns | 12 Vig=4.5V
output fall time tf 70 120 210 ns | 12 pd ’

1y au typical values under test conditions: Tamp = 25 °C and Vp=12 V.

2) Short-circuited duration max. 1 s.
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2722 006 01031 TRIPLE 3-INPUT NAND GATE FZHI91/3.NAND33

CHARACTERISTICS Test conditions: at range II (Vp = 15 V); T b = 0 to +70 °Cc

am

Conditions and references

Sym- | . Ly . vp
bOl min. ryp max. (V)
Static data
Voltages
-0 19808 1
Input HIGH veH| 7.5 - -V | 13,5 {Ygfflé;\;
13,5
: 1
Input LOW VgL| = - 4,5V | and {JQH? 0 Zlva
17 QH = &
13,5
s = 4,5
Output HIGH VQH| 12,0 14,3 - V | and {-¥GL= 041nYA
17 QH = .
=7,5
Output LOW vVQL| - 0 1,7V 113,5 {?ISLH: 18 mX

D.C. noisemargin: HIGH| My | 4,5
2,8

LOW ML s , -V 13,5
Currents (per gate)
B _ _ VGH =17V
Input HIGH IGH 1,0 ua | 17 {other inputs O V
Inbut LOW -1 - 1,0 1,8mA| 17 L=1,7v
npu GL > o m other inputs 17 V
13,5
_ _ ~ ’ VgL = 4,5V
Output HIGH IQH | 0,1 mA| and {VQH = 12V
17
VGH=7,5V
Output LOW IQL 18 - mA| 13,5 {v QL=1,7V

Output short-circuited 2) ~IQsc 9 15 25mA| 17 VG 0 V, V=0V
Supply data

Currents (per gate)

at VQH Ip - 1,2 2,1 mA| 17 Vg=0V
at vVqQL Ip - 2,3 4,0 mA| 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time tpdf - 140 -ns |15
rise time tpdr - 195 ~-ns |15 CL=10pF; N=1
, = o
output rise time tr - 410 -ns |15 $amt3 4 255\/ =
output fall time tf - 75 - ns |15 dp = %,

1) All typical values under test conditions: Tamb = 25 °C and Vp =15 V.

2) Short-circuited duration max. 1 s.

| I -
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FZH191/3.NAND33

TRIPLE 3-INPUT NAND GATE

CHARACTERISTICS

Dynamic data

G INPUT

Q OUTPUT

(continued)

teH

Pulse generator (G-input): ty =

90%
50% Vpd
10%
—lts

Measuring conditions: Vp

350 ns
tf = 120 ns
tGH= 1ps
+75V
gate
under test
pulse
generator
=+12V;+15V
CL

4— 72555761

FZH141/2.NAND32

Q

= 10 pF (including probe and jig capacitance)
Tamb =25 OC
Slow-downterminals are not connected

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 07001

FZH201/6.IN30

The FZ/30-Series has been designed for high noise immuﬁity low speed digital applica-

tions in industrial control, computer periphery equipment and data processing.

SEXTUPLE INVERTER WITH STROBE INPUT

3)6G2
N Q25
16]_[15] [1a] [13] [r2] [11] 0] [
. il P Gg Qg Gs S; Qs G, Qg
8 :)0—'_ FZH201/6.IN30
10 gh as Gy Q; G, Sy Q2 G3 Q3 &
124524 T 12l 3] el 5] L8] 17 18
7255833.1
13]Gs Dog'iﬂ
15]Gs 30&1—A
TZ4L8887
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12V
(range II) Vp nom. 15 vV
Operating ambient temperature Tamb 0to+70 °C
Average propagation delay time o
(N=1;Cp, =10 pF; Tamp =25 C; Vpd =4,5V) thd typ. 170 ns
Available d.c. fan-out )
Tomp =0 to +70 OC}LOW state Na1, max. 10
D.C. noise margin at Tamyp = 25 °c
rangel: Vp=12V Mp, =My typ. 5 Vv
range II: Vp =15V j ML typ. >V
© v | My typ. 8§ Vv
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I: Vp =12V Py typ. 16 mw
range II: Vp=15V Py typ. 27 mwW

The FZH201/6.IN30 consists of a number of independent inverters without slow-down
capability, but with a common strobe input.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH201/6.IN30

SEXTUPLE INVERTER WITH STROBE INPUT

2722 006 07001

CIRCUIT DIAGRAM

SEi

RS

Rer]
TR

TR2 5
R6 R13
D1 D11
Gy D3 R1 Gs3 D13 R15
02 R7 R14 12 i
$,01 Y%+ Q, D14 4 Qs
DS D10
TR1
R3 R17
TR3 TR6
R4 R18
]
T2ssecs
©oP
TR17
R4t
R42
Qy
D30
TR18

7255848
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2722 006 07001 SEXTUPLE INVERTER WITH sTROBE INpUT|| FZH201/6.IN30

LOGIC FUNCTION

Function table

Go— a Q=G, .5 (positive logic) Gal S Q
s —

7255837 L X H

X L H

H H L

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 18 v
Output voltage VQ max. Vvp

Input voltage . Vg max. 18 A%

Input current at VP =17V ~IgL max. 25 » mA )
Voltage difference between any two inputs max. 18 VvV
Storage temperature Ty g -65 to +150 . °c
Operating ambient temperature Tamb 0 to +70. °C !/

Output short-circuit duration tQsc max. 1 s

Ly Only one output may be shorted at a time,

I

August 1975 ‘ - 81



FZH201/6.IN30 SEXTUPLE INVERTER WITH STROBE INPUT 2722 006 07001

T

SYSTEM DESIGN DATA
Uniform system temperature Tamb Oto +70 °©C
Uniform system supply voltage (range I) Vp 11,4 to 13,5 V
(range II) VP 13,5to0 17 V
Available d.c. fan-out NaL max. 10
Nay max. 100
D.C. noise margin; range I at Vp.:, My, min. 2,8 V
MH min. 2,5 V-
range Il at Vp .. My, min. 2,8V
My min. 4,5 V
range I ; output HIGH Ipay typ. 0,9 mA
Supply current output LOW Ipay typ. L7 mA
per gate range II; output HIGH Ipay typ. 1,2 mA
output LOW Ipay typ. 2,3 mA
Power consumption per gate
(50% duty cycle)at range I ; VPmax Ptot max. 31 mw
at range II; Vppa¢ Piot max. 52 mW
Thermal resistance from system to ambient Ren max. 150 °c/wW
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2722 006 07001 SEXTUPLE INVERTER WITH sSTROBE INPUT|| FZH201/6.IN30 -

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); T, = 0 to 470 °C

HEH

Conditions and references
Sym- . 1 v
Sk/:ol min. typ. ) max. (\}’)
Static data
Voltages
VQL< 1,7V
Input HIGH VgH| 7,5 - -V olL4 {IQL =15 mA
L4l vorz10V
Input LOW v - - 45V |and { QH 2
GL 13,5 |\-IQH = 0,1 mA
Output HIGH v 0,0 11,3 N Pl (A
utput 10, , - an {_ =
QH 13,5 IqH = 0,1 mA
\Y% =7,5V
Output LOW VqL - 0,9 1,7V |11,4 <1QCLH= 15, mA
D.C. noise margin: HIGH My 2,5 5,0 -V |11,4
LOW | My, 2,8 50 -V |11,4
C ts t
|Currents (per gate) » {VGH =13,5V
Input HIGH IGH - - 1,0 |JA 13, 5 other inputsl() v
i R ~ YVaL =17V
Input LOW -IgL - 0,8 1,5mAl13,5 |lother inputs 13,5V
o) HIGH 1 A |{yOL =427
utput -1 0 - - mA| an =
Output LOW IgL 15 - - mA|ll4 {Vgi ; 1’7 v
Output short-circuited 2) -IQsc 9 15 25mA|13,5 | Vg =0V; V=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6mA|13,5| Vg=0V
at vQL Ip - 1,7 3,0mA|13,5| Vg=13,5V
Dynamic data
Times
Propagation delay:
fall time odr 90 175 310ns |12 .
rise time tpdr | 90 175 310ns |12 |JCpL=10pF:N=1
, =250
output rise time tr 200 340 570 ns |12 ;[;aml_) 4 ZSSVC
output fall time tf 70 120 210ns (12 pd =4,

1) All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.

2) Short-circuited duration max. 1 s.
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FZH201/6.IN30 ||SEXTUPLE INVERTER WITH STROBE INPUT 2722 006 07001

CHARACTERISTICS  Test conditions: at range II (Vp = 15 V); Tamyp = 0 to +70 oc

Conditions and references
SEE;_ min. typ}) max. X;’)
Static data v
Voltages
VoL< 1,7V
Input HIGH Veul 7,8 - -V [13,5 { QQ s BmA
13,5 Vq ;1
Input LOW VGL - - 4, 5V and { -1 H = mA
17
Output HIGH Vo | 12,0 14,3 ' 13&5{VGL 45V
tpu ’ -
utp QH| 1% a%d |t-lqu = 0,1 mA
Vegu=7,5V
Output LOW Vou| - L0 L7V [13,5 {IQGLH= L5V
D.C. noise margin: HIGH| My 4,5 8,0 -V 13,5
LOW M, 2,8 5,0 -V 13,5
Currents (per gate) Vo =17V
Input HIGH Icu - - L,O0pA 17 l other inputs 0 V
.' A% =1,7V
Input LOW gL | - L0 1L,8mAl17 {otﬁle“r inputs 17 V
Output HIGH 1 Alase® Y
utput -1 0 - - MmA |an Vv =12V
QH ’ 17 QH
A" =7,5V
Output LOW oL | 18 - - maA|13,5 ‘vgff BEAERY
Output shortcircuited 2) “Igsc| 9 15 25mA[17 | Vg=0V:VQ=0V
Dynamic data
Currents (per gate)
at VQH ! IP - 1,2 2,1 mA |17 VG=0V
at Vg, Ip - 2,3 4,0mA|17 Vg=17V
Supply data
Times
Propagation delay:
fall time pdf - 140 - ns |15
rise time tpdr - 195 - ns |15 CL =10pF;N=1
Tamb =25°C
output rise time ty - 410 - ns |15 Vpd =4,5V
output fall time tf - 75 - ns (15 P

1y an typical values under test conditions: Tamh = 25 °C and Vp = 15 V.

2) Short-circuited duration max. 1 s.
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2722 006 07001 SEXTUPLE INVERTER WITH sTROBE INPUT|| FZH201/6.IN30

CHARACTERISTICS (continued)

Dynamic data

toH
90%
G INPUT 50% X v,
10%
—»{ts
—»|tpar [
Q OUTPUT Vpd
VoL 10%
‘>| tr 7255576.1
Pulse generator (G-input): ty = 350 ns Vpd=+4,5V
tf = 120 ns
tGH= 1lps
+75V
gate
under test
pulse 30_‘
generator
FZH141/2.NAND32

Measuring conditions: Vp  =+12V;+ 15V
CL. =10 pF (including probe and jig capacitance)

™ i — oz OM
lamb = 40 ©

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 01041
2722 006 01051

FZH211/4 NAND34
FZH231/2.NAND35

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE 2-INPUT NAND GATE
DUAL 5-INPUT NAND GATE

both having slow-down capability and open collector

Ca1l]1 18] [1sl D14l [13] J12] |11} o] |9
2|o B P Co. Gs G7 Qi Gg Gs Gs
1
3|62 LY FZH211/4.NAND34
2] G4 Ca1 {1 Ca1 Gy G2 Q1 G3 G4 Q2 @&
51Cs Ql7 3|62 | X T2 B e 1sf L8] 7] (e
6)Gs - L GBL—_}Q;" 7255834 .1
5]Gar ]
G -—
13 - s slos |
8 10| Ge Caz |15
Caul1s 1]G7 L 6] [15] [z [13] [1z] [n] [io] [
sle 12 68— Q|9 P Cqz Gig Gg Gg G7 Gg Q
7
14]Gs Qul12 E%‘J_ ) FZH231/2.NAND35
141 G10
- Cat Gy G G3 G4 Gs Q1 &
7248888 7248889 1 2 3 4 5 6 7 8
FZH211/4.NAND34 FZH231/2.NAND35 7255035.1
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12V
(range 1II) vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C
Available d.c. fan-out }
LOW state N max. 10
= 0, L
Tamb = 0 to +70 °C a
D.C. noise margin at Tayp = 25 °c
rangel : Vp=12V Mi, =My typ. 5 V
- My, typ. 5 V
range II: Vp=15V My typ. 8. Vv
Power consumption per gate at Tamb = 25 oc
(50% duty cycle) range I: Vp =12V Pay typ. 8,5 mW
range II: Vp=15V Py typ. 15 mwW

The FZH211/4.NAND34 and FZH231/2.NAND35 consist of a number of independent
NAND gates with open collector and two gates of each circuit have a slow-down terminal.
It is possible to connect a capacitor between the output Q and the corresponding slow-

down terminal C to increase the propagation delay.

The outputs of these gates may be interconnected to perform the AND-OR-NOT function.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH211/4 NAND34
FZH231/2.NAND35

QUADRUPLE 2-INPUT NAND GATE
DUAL 5-INPUT NAND GATE

2722 006 01041
2722 006 01051

CIRCUIT DIAGRAMS
FZH211/4. NAND34

7255947

FZH231/2.NAND35

7255843
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2722 006 01041 QUADRUPLE 2-INPUT NAND GATE FZH211/4 NAND34
2722 006 01051 DUAL 5-INPUT NAND GATE FZH231/2.NAND35

LOGIC FUNCTION FUNCTION TABLES

1. Individual gate operation

FZH211/4.NAND34 Ga| Gy Q
ca Q=Gy . Gp L |X |H
(positive logic) X |LH
6a positive logic g lu L
Gg Q
7255840
FZH231/2.NAND35 Go|GB| G| Gp|GE|Q
c L |X|X |X |X |H
Ga— a X |L|X |X |X |H
65— Q=G6GA.Gg.Gg. Gp. Gg x Ix 1L Ix |x |u
Ge—] Q (positive logic) X |X |X |L [X |H
gz: 7255839 X X X X L H
H|H|H |H |[H |L
2. Wired - OR combination
Ga | Gpl| G| G
" Vo, Q=(Ga . Gp). (G¢c - Gp) = A| 98| Sc| 5p|Q
6o — e — L |X|L [X |H
e/ (Gp + Gg)+(Gg . Gp) LilxIx |L |n
Q
G¢ (positive logic) X |L |X |L |H
60:1 X |L|L |X |H
7255838 H H X X L
X |X|H |H |JL

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial
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FZH211/4 NAND34 QUADRUPLE 2-INPUT NAND GATE 2722 006 01041
FZH231/2.NAND35 DUAL 5-INPUT NAND GATE 2722 006 01051

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage - Vp max. 18 v
Output voltage VQ max. Vp

Input voltage Ve max. 18 A%
Voltage difference between any two inputs max., 18 A%
Storage temperature Tstg -65to +150  °C
Operating ambient temperature Tamb 0to +70 oC
Input current at Vp =17 V ~IgL max. 25 mA
Slow -down input voltage { i:;gg 2:: : X

0,6
1,0
Slow -down input current {HCQ max. g’g mA

-IcqQ max. 1 mA

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to +70 °C
Uniform system supply voltage (range I) Vp 11,4 to 13,5 V
(range 1I) Vp 13,5to0 17 V
Available d.c. fan-out NaL max. 10
D.C. noise margin; range I at VPmin ML, min. 2,8 'V
My min, 2,5 V
range II at Vpmpin My, min. 2,8 V
My min, 4,5 V
range I; output HIGH Ipay max. 2,1 mA
Supply current output LOW Ipav max. 1,2 mA
per gate range II; output HIGH Ipay max. 2,1 mA
output LOW Ipay max. 1,4 mA
Power consumption per gate
(50% duty cycle) at range I; Vpmax Prot max. 18 mwW
at range II; Vpmax Prot max. 30 mW
Thermal resistance from system to ambient Rth max. 150 °Cc/W
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2722 006 01041
2722 006 01051

QUADRUPLE 2-INPUT NAND GATE
DUAL 5-INPUT NAND GATE

FZH211/4NAND34
FZH231/2.NAND35

CHARACTERISTICS

Test conditions: at range I (VP =12 V), T

amb

=0 to +70 °C

Conditions and references

Sym - - Y
zgll min. typ.l) max. (\5))
Static data
Voltages
Input HIGH VGH| 7,5 - - V |14 { ;/QQLLfl;’lX
11,4
Vo = 10V
Input LOW VeL| - - 45V |and [_ Q
13,5 IQH = 0,1 mA
, H = 7,5
Output LOW voL| - 0,9 1,7V |11,4 { ;/QGLH= = anX
D.C.noisemargin:HIGH | My 2,5 50 - V |11,4
LOW | ML, 2,8 5,0 - VvV |11,4
Currents (per gate)
A =13,5V
Input HIGH IgH - = LOpAIS,S { Otﬁgr ian;ts oV
VgL = 1,7 V
Input LOW “lgL - 0,8 1,5 mA\13,5 {ot%er in;:uts 13,5V
(Vay =45V
Output HIGH IQgun | - - 80 pA|ll,4 {VQH - 18V
VGH = 7,5
Output LOW QL 15 = - mA|lL4 {V(Q;II._,I =1, 7;\/,
Supply data
Currents (per gate)
at VQH Ip - 1,0 1,7 mA{13,5| Vg=0V
at Vi I - 0,4 1,0 mA|13,5| Vg =13,5V
QL P

l) All typ. values under test conditions: T

amb

=25°C and Vp =12 V.
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FZH211/4 NAND34 QUADRUPLE 2-INPUT NAND GATE 2722 006 01041
FZH231/2 .NAND35 DUAL 5-INPUT NAND GATE 2722 006 01051

CHARACTERISTICS  Test conditions: at range II (Vp = 15 V); Tamp = 0 to +70 °C

Conditions and references
Sym - . 1 Vp
bol min. typ.') max. W)
Static data
Voltages
. VQL < 1,7V
- - 3 -
Input HIGH VGH 7,5 v 13,5 {IQL =18 mA
13,5
_ ’ VQH >12V
Input LOW VoL - 45V la;nd {-IQH =0,1mA
Output LOW voL| - 1,0 1,7V |13,5|[VGH=7,5V
IQL = 18 mA
D.C.noisemargin: HIGH| My 4,5 80 - V [13,5
LOW | ML, 2,8 50 - V ]13,5
Currents (per gate)
_ VGH = 17V
Input HIGH I6H - 1,0 pA |17 {other inputs 0 V
_ _ VgL =1,7V
Input LOW IGL 1,0 1,8 mA|17 {other gt 17V
o HIG ’VGLZ-Ax,s v
utput HIGH IQH - - 80 pA [13,5 {VQH - 18V
VGu =75V
Output LOW QL 18 - - mA|13,5 {VQL =17V
Supply data
Currents (per gate)
at VQH Ip - 1,3 2,1mA|17 Vg=0V
at Vqr, Ip - 0,7 1,4 mA|17 Vg=17V

1) All typical values under test conditions: Tamb = 25 OC and Vp=15V.
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2722 006 01041 QUADRUPLE 2-INPUT NAND GATE FZH211/4.NAND34
2722 006 01051 DUAL 5-INPUT NAND GATE FZH231/2 NAND35

CHARACTERISTICS (continued)

Calculation of collector resistor RQ

The collector resistor RQ has to be calculated from voltages and input- and output cur-
rents of the gates.

R __Vp-Vqu (V) Roc o VP-VQL (V)
Qmax = eIqH + NeIgy (HA) Qmin =701 max - NeIgL (mA)

m = number of interconnected outputs

N = number of used inputs

Vp = supply voltage of HNIL inputs

VQH = output voltage HIGH of HNIL - circuit
VQL = -output voltage LOW of HNIL - circuit

7271262 80
1 1 i
Ramax lines for number m Rg
of parallel gate outputs 60 kQ)
equal to: S0
\‘1 ——— 40
=30
2 20
15
3
4 10
8
5 7
6 6
8 /’
9 7 4
i
12 ;] 3
1311‘ 7
15
/ 2
4
15
/ Ramin
-~ 1
A]
— 08

1 2 3 4 5 6 7 8 9
N (number of parallel gate inputs)

RQ as a function of m and N at Vp=12V (range I).

August 1975 l | ‘ I 93



FZH211/4 NAND34 QUADRUPLE 2-INPUT NAND GATE 2722 006 01041

FZH231/2.NAND35 DUAL 5-INPUT NAND GATE 2722 006 01051
7271261 80
T 1 o
Ramax lines for number m 60 Rq
of parallel gate outputs (k)
equal to : 50
N
1= 40
F——==530
2 20
15
3
4 10
= 5 :
—_— 6 6
= 7 /
— +—5
8 /
9 o
? "
1 12 ,-/ 3
2
// 15
/ RQmin
A
~
08

1 2 3 4 5 6 7 8 9
N (number of parallel gate inputs)

RQ as a function of m and N at Vp = 15 V (range 11).
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2722 006 12001 FZH241/2.AST30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

DUAL 4-INPUT NAND SCHMITT TRIGGER

with slow-down capability and expandable inputs

Ca1] 6
2]6Gy
36 L a7
%23j ST o 18] _[s] [ [13] [2] [11] 0] [s
TEL P E; Gg Gy Gg Gs Cqz Qp
1
—] C 10
als a2 FZH241/2.AST30
5
12[Gg | a o Ey Gy Gy G3 G, Cot &y @
136, ST o—— T 2] 3] Le] (5] ] 7] e
TITTS-:—. 7266613
e
7265860
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 15
Operating ambient temperature Tamb Oto4+70  °C

Available d.c. fan-out

Tamp = 0 to +70 °C } LOW state NaL max. 10

D.C. noise margin at Tgmp = 25 °C

rangel: Vp= 12V M, = My typ. 5 A%
M typ. 5 v
Vo = L
range II: Vp =15V My typ. 8 v
Power consumption per gate at Tpp = 25 OC
(50% duty cycle) range I : Vp =12V Pav typ. 48 mW
range II: Vp = 15 V Pay typ. 72 mW

The FZH241/2. AST30 consists of two identical 4-input NAND SCHMITT triggers with
slow-down capability and expandable inputs.

Each circuit functions as a 4-input NANDgate (without using the expandable input), but
because of the SCHMITT action, the gate has different input threshold levels for positive-
and negative-going signals. The hysteresis, which is the difference between the two
threshold levels, is typically 900 mV.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH241/2.AST30 || DUAL 4-INPUT NAND SCHMITT TRIGGER 2722 006 12001

CIRCUIT DIAGRAM
op
R1f] [I]R3 .
{:mz
mz[]
RS
D1 Re [RG
61 o—j— TR6
D2 09
‘G2 0—{4— TR4
D3 D10 R13
G;o—j4—) D5 D6 D7
0o He—e—e—  HTm o
6, 0—f4— D [‘J
-4 RS Ri4
€, o—— os A R9
2 +—oaq
LN"23 —(TRS Y D12
R2 R10
€
L™
{l]R" R11 O Cq1
Y
7267578
LOGIC FUNCTION FUNCTION TABLE
Ca Go[Gg | Gc|Gp|E [Q
Ga
Ga-—;__L L |x |X |x |x|H
Ge——] >— ST Q X |L | X |[X |X|H
co—I X [ X |[L | X |X|H
1 X |x | X |L |X|H
E 7267575 X X X X L H
H |H |H |H |H|L

Q=GA'GB'GC'GD'E
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2722 006 12001

DUAL 4-INPUT NAND SCHMITT TRIGGER

FZH241/2.AST30

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 A%
Output voltage VQ max. Vp
Input voltage Vg max. 18 v
Input current at Vp = 17 V -IgL max. 25
Voltage difference between any two inputs max. 18 v
Storage temperature Tstg -65 to +150 o¢c
Operating ambient temperature Tamb 0 to +70 °c
Output short-circuit duration tQsc max. 1 s )
+V max. 0,6 A%
- i C )
Slow-down input voltage {_ch max. 1.0 v
Slow-down input current {HCQ max. 2,0 mA —
_ICQ max. 0,0 mA | —
SYSTEM DESIGN DATA ‘ —_
Uniform system temperature ) Tamb 0 to +70 °c
Uniform system supply voltage (range I) Vp 11,4t0 13,5 A%
(range II) VP 13,5to 17 \%
Available d.c. fan-out; LOW state { N, max. 10
HIGH state Noy max. 100 »
. . M, min. 2,8 v
D.C. noise margin; range I at Vppip { My min. 2.5 v
M min. 2,8 A%
. L s
range II at Vp,in My min. 4.5 v
range I : output HIGH Ipay typ. 4,0 mA
Supply current output LOW Ipay typ. 3,8 mA
per gate range 1I: output HIGH Ipay typ. 4,5 mA
output LOW Ipav typ. 5,0 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Peot max. 85 mW
at range II; Vpmax Prot max. 105 mW
Thermal resistance from system to ambient Rth max. 150 oC/W
l) Only one output may be shorted at a time.
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FZH241/2.AST30

DUAL 4-INPUT NAND SCHMITT TRIGGER

2722 006 12001

CHARACTERISTICS  Test conditions: at range I (Vp =12 V); Tamyp, = 0 to +70 °c

Conditions and references
Sym- :
bol min. typ. 1) max. vp
, (V)
Static data
Voltages
_ _ VQL =1,7V
Input HIGH Vgu| 8.0 v 11,4 {IQL - 15 mA
11,4
! Voyg 210V
Input LOW VgLl - - 50V |and { TQH =
13,5 IQH =0,1 mA
11,4
’ VgL =4,5V
Output HIGH VQH 10,0 11,3 - V and {_ _
13,5 IQH =0,1 mA
OQutput LOW VoL - 1,0 1,7 V 11,4 {%CiH:ISS, ?nX
Positive-going threshold
voltage VTP - 7,1 -V 12
Negative-going threshold
voltage VTN - 6,2 -V 12
Hysteresis 2) vy - -V |12
D.C. noise margin: HIGH| My | 2,5 50 - V [11,4
LOW My, 2,8 50 -V 11,4
Currents (per gate)
_ _ VGH =13,5V
Input HIGH IcH 1,0 pA | 13,5 {other inputs 0 V
B _ _ VgL =17V
Input LOW IgL 1,5 mA| 13,5 {other inputs 13,5 V
11,4
’ VgL =5,0V
Output HIGH -IQH 0,1 - - mA| and { _
13,5 VQu =10V
Vgu=8,0V
Output LOW ) IQL 15 - - mA| ll,4 {V Q=17 v
Output short-circuited %) | -Iose| 9 15 25 mA| 13,5 vG 0V;Vg=0V
Supply data
Currents (per gate)
at VQy Ip - 4,0 6,3 mA| 13,5 Vg=0V
at VQL Ip - 3,8 6,0 mA| 13,5 Vg=13,5V

l) All typical values under test conditions:

%) Vi = Vyp - VN
3) Short-circuit duration max. 1 s.

Tamp =25 °C and Vp=12 V.
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2722 006 12001 DUAL 4-INPUT NAND SCHMITT TRIGGER || FZH241/2.AST30

CHARACTERISTICS Test conditions: at range II (Vp =15 V); Tamb = 0 to +70 oc

Conditions and references
Sym-
bol min. typ. ) max. X}’)
Static data
Voltages
Vv =1,7V
- - L ’
Input HIGH Vgu| 80 v 13,5 { 1QL = 18 mA
13,5 .
Input LOW VgL | - - 50V and {YIQH ;lg \; mA
17 QH = . & ma
13,5 _
Output HIGH VQH [12,0 14,3 - V |and { YEL _—4(3 51V A
17 QH =Yt m
_ [Vgu=8,0V
Output LOW VQL 1,1 1,7 V 13,5 1 IQL - 18 mA
Positive-going threshold
voltage Vrpl| - 7,06 -V 15
Negativé-going threshold
voltage Vin| - 6,15 -V 15
Hysteresis 2) Vi | - 09 - v |15
D.C. noise margin: HIGH My 4,5 8,0 -V 13,5
LOwW My, 2,8 5,0 -V 13,5
Currents (per gate)
_ _ VGH =17V
Input HIGH IGH 1o pA 117 { other inputs 0 V
_ - B VgL =17V
Input LOW IgL 1,8 mA |17 { other inputs 17 V
13,5
- - ; VGL =5,0 V
Output HIGH IQH 0,1 mA | and {VQH 12V
17
o Vg =80V
Output LOW , IQL 18 mA | 13,5 {VQL 17V
Output short-circuited °) _IQSC 9 15 25 mA |17 Vg =0V; VQ =0V
Supply data
Currents (per gate)
at VqQu Ip - 4,5 7,3 mA |17 Vg=0V
at Vqr, Ip - 5,0 8,0 mA |17 Vg =17V

l) Alltypical values under test conditions: Ty = 25 °C and Vp=15V.

) Short-circuit duration max. 1 s.

3 VH=Vrp - VIN-
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FZH241/ 2.AST30 || DUAL 4-INPUT NAND SCHMITT TRIGGER

2722 006 12001

CHARACTERISTICS
D.C. test circuit for VTp, VTN and VH

conditions: Vp =12 V (range I ); ¢ to earth;
Vp =15V (range II); Tamp = 25 °C

ST
TIQL

7267577 JI-,

O

IqH

<
3
z

-

Van

7267576 ;/

o
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2722 006 13001 FZH251/4.AND30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE 2—INPUT AND GATE

with slow-down capability

Cars
2]G1
Q.
3162 1£|.
5|63 18] [15] [a] [3] [i2] [11] [ro] [

(2

o0 )Qz 7 P Cq, Gg G7 Q, Gg Gs Q3

D) FZH251/4.AND30

10]Gs
11Gs 1 LN Cqy G G, Q Gy G, Q @
R B s el 17 18
Cas]ts . 7264614
13]Gy,
Q
A [ 1z
TZ64L615
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C

Average propagation delay
N=1; Cp,=10pF; T, , =25°C; Vpa=4,5V tod typ. 260 ns
Available d. c, fan-out

Tomp = 0 t0+70 OC } LOW state Nal, max. 10

D.C. noise margin at T, =25 °C

range I : Vp =12V M =My typ. 5V
) My, typ. 5V
II: =15V
range II: Vp ) { My typ. 8 Vv
Power consumption per gate at T, = 25 oc
(50% duty cycle) range 1 : Vp =12 V Pav typ. 24 mwW
range II: Vp =15V PaV typ. 42,8 mW

The FZH251/4. AND30 consists of four 2-input AND gates, two of which may be slowed
down.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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QUADRUPLE 2-INPUT AND GATE 2722 006 13001

FZH251/4.AND30

[BLISJBWWI ST 9381S = X
(a8e310A 2a13TSOd SS9 2y3) 238IS MOT =T

(a8e310A 9AmITSOd 2x0W 91I) S38IS HOIH = H

(01801 aamtsod) dn - Vo =

H|H|H
T T X
1H x 1_” S9689Z¢
0 |9o | Vo 8o
3[qel1 uonouny
SNOLLONNA 31901
Fotm
. 62y EwNK 12y Ew—m €Ly oLy Sy ENK
9yl [42-18 8yl 74l
EWT szT .E.QI | _EUT
82y 0zy uy 1 i
70 10 m
% ¥eio Yoo Yoo 0T Yo
oza Sia [} sa
” 5:1,_ >} ¢ o b} . wE./_ b} ' / Ep/. »}
° A ad ° A ° A & 00— A
ey 72y 91y m 8y
La aa ta 2a
tP—o 0% tom% tpoo
e tprow [ toos || t¥os  []* tdHoo
9a ua 9a ia
Syl HalL [2-5 8 E2-N
E0mm thG L14°] 2y m—mE Ly E.:.z :&G Em& sz MZE E—x
40— .
NVIOVIA LINAID
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2722 006 13001

QUADRUPLE 2-INPUT AND GATE

FZH251/4.AND30

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 18V
Output voltage VQ max. Vp
Input voltage Vg max. 18 Vv
Input current at Vp = 17V _IGL max. 25 mA
Voltage difference between any two inputs max. 18V
Storage temperature Tstg -65 to+150 °C
Operating ambient temperature T, mb 0to +70 °c
Output short-circuit duration tQsc max. 1 s ! )
Slow-down input voltage f:’/.gg 221 ?:8 l//
Slow-down input current figg 22’; 138 22 "'=—
SYSTEM DESIGN DATA E
Uniform system temperature Tomb 0to +70 °C .
Uniform system supply voltage (range I) Vp 11,4to 13,5 V
(range II) Vp 13,5to0 17 V
Available d.c. fan-out N,;  max. 10
Noy ﬁax. 100
D.C. noise margin; range I at VPmin ML min. 2,8 V
My min. 2,5 V
range II at VPmin ML min, 2,8 V
My - min. 4,5 V
range I ; output HIGH Ipay  tYP. 1,6 mA
Supply current output LOW IPav typ. 2,4 mA
per gate range II; output HIGH Ipay VP 2,2 mA
output LOW Ipay  typP. 3,5 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Pioy  max. 51,5 mW
at range II; Vp .« Pior  max. 84 mW
Thermal resistance from system to ambient Ry max. 150  °C/W
1) Only one output may be shorted at a time.
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FZH251/4.AND30

QUADRUPLE 2-INPUT AND GATE

2722 006 13001

CHARACTERISTICS Test conditions:

atrange I (Vp = 12V); T =0 to+70 °C
P amb

Conditions and references
Sym- R 1 Vp
bol min. typ. *) max. W)
Static data
Voltages
. VoL = 1,7 VvV
Input HIGH Vgu | 7.5 Vol 11,4 { IQQL - 35 ma
11,4
Input LOW VeL - - 45V | and {_VQH_Z 01(1) r\rilA
13,5 | U7lan = 0
11,4
Output HIGH Vou | 10,0 113 - V| and {_;"GL = 3’? :;A
13,5 QH =
\Y =75V
- GH )
Output LOW VQL 0,9 1,7 V 11,4 { IQL _ 5 mA
D. C.noise margin: HIGH My 2,5 50 - V 11,4
LOW M, 2,8 5,0 - V 11,4
Currents (per gate) )
L Vgy =13,5 V
Input HIGH IGH 1,0 pA | 13,5 { other inputs 0V
- VgL =17V
Input LOW Igy, 0,8 1,5 mA | 13,5 { other inputs 13,5V
11,4
’ v =4,5V
Output HIGH gy | 0.1 - - mA | and { GL — %
13,5 VQH = 10 V
_ _ VcH 7,5 V
Output LOW L | 1 mA | 11,4 { e il v
Outputshort-circuitedz) "IQsc 9 15 25 mA | 13,5 VG=0 V;VQ=OV
Supply data
Currents (per gate)
atVqQL Ip - 3 4,5 mA| 13,5 Vg =0V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 ns 12
rise time tpdr 200 340 570 ns 12 Cp, =10pF; N=1
=250
output rise time ty 200 340 570 ns 12 3am1_) 4 ZSSVC
output fall time tg 70 120 210 ns 12 pd = %

1) All typical values under test conditions: Tamp = 25
2) Short-circuit duration max. 1 s.

OC and Vp = 12 V.
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2722 006 13001 QUADRUPLE 2-INPUT AND GATE FZH251/4.AND3C

CHARACTERISTICS Test conditions: at range II (VP =15V); Tamp = 0 to +70 oc

Conditions and references
Sym- : 1 Vp
bol min. typ. ) max. W)
Static data
Voltages
A% <= 1,7V
- - L g
Input HIGH Ve | 7.5 v | 13,5 { IQQL ~ 18 mA
13,5
N _ ’ VQH =z 12V
Input LOW VgL 4,5V and {’IQH - 0,1 mA
17
13,5
! v = 4,5V
Output HIGH Vou (12,0 14,3 - V | and {_ GL — ~
Q 17 IQH = 0,1 mA
- VgH 7,5 V
Output LOW VQL - 1,0 1,7V 13,5 { IQL _ 18 mA —
D. C.noise margin: HIGH My (4,5 8,0 -V 13,5 -
LOW Mp (2,8 50 -V 13,5 —
Currents (per gate)
Input HIGH Ion 1,0 pA | 17 | other inputs 0 V
VgL = L7V
Input LOW gL - L0 L1,8mA| 17 { other inputs 17 V
13,5 v 45V
- - - GL =
Output HIGH IQH 0,1 mA| and { VQH _ 12 v
17
Output LOW Io, | 18 - - ma| 13,5 You = 73V
9 Q VL= L7V
Output short-circuited ©) 'IQsc 9 15 25 mA| 17 Vg=0 V;VQ =0V
Supply data
Currents (per gate) _
at VQL IP - 3,7 6 mA| 17 VG =0V
Dynamic data
Times
Propagation delay
fall time tpdf - t.b.f. - mns | 15
rise time thdr - t.b.f. - mns | 15 Cy,=10pF; N =1
. . Tamb =25 °C
output rise time ty - t.b.f. - mns | 15 vl 4 sy
output all time tf - t.bf. - mns | 15 pd = *

1) All typical values under test conditions: Ty = 25 °C and VP =15 V.
2) Short-circuit duration max. 1 s.
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FZH251/4.AND30 QUADRUPLE 2-INPUT AND GATE 2722 006 13001

CHARACTERISTICS

Dynamic data

teH

G INPUT

Pulse generator (G-input): ty = 350 ns
tf = 120ns
tGH= lps

+7,5V

gate
under test

pulse
generator
FZH141/2.NAND32
G 7270087
Measuring conditions: Vp =+ 12V;+ 15V
Cy, =10 pF (including probe and jig capacitance)
Tamb =25 °C

Waveforms and loading circuit illustrating measurement of tpqr and tpdf
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2722 006 08001 FZH261/2.N-4130

The FZ /30-Series has been designed for highnoise immunity low speed digital applications
in industrial control, computer periphery equipment and data processing.

DUAL NAND GATE/

e o2 QUADRUPLE INVERTER
4]G3 z_§_

161 15| |14l [13] j12] |11} |10 9
P Gg G; Qg Gg Qs Gs Q

D) FZH261/2.N-4.130
Gy G2 Q G3 Q; G4, Q3 @

12]Gs Qsin AT 2] 3] &) I 6] 2] Le
__-Do_— 7264620

10|Gs >c Q.9

7264621

QUICK REFERENCE DATA

Supply voltage (range 1) Vp nom. 12V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C
Average propagation delay
(N=1;Cp, = 10 pF; Tamb =25 °C; Vpd = 4,5 V) tpq typ. 175 ns
Available d.c. fan-out
Tamb = 0 to+70 0C } LOW state NalL max. 10

D.C. noise margin at Tamp = 25 °C

rangel: Vp =12V Mj, = My typ 5V
. _ My, typ. 5V
range II: Vp = 15V { My typ. 8 Vv
Power consumption per gate at Tomp = 25 °C
(50% duty cycle) range I : Vp = 12 V Pav typ. 16,2 mw
range II: Vp = 15V Pav typ. 28,5 mw

The FZH261/2.N-4.130 consists of two 2-input NAND gates and four inverters, none of
which have the slow-down facility.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH261/2.N-4.130

DUAL NAND GATE/
QUADRUPLE INVERTER

2722 006 08001

CIRCUIT DIAGRAM

D1 D7 D8 o1 D2
G, 0—{d4—{¢— TR2 G,0—€¢—1 RS  G,0—j€¢—
D3 D&
G,0—¢—i4¢—¢
DS D13
Q Q;
R8 R14
—
-—
—
—
—
RS R1S
s
R19 R22 [‘]st [‘]st
D15 D16 s D19 D20 G, D23 D2
Gso—¢—4—¢ o—¢+—ie— TR14  O—¢—id4—
Gy D25 D26
Oo—{|¢—{¢—
DI7TA DAA D274
TR10 TR13 TR16
Q, Qs
RZOH stﬂ A4 R32H
Ll
TR12 TR15 TR18
Rz1[l] R27 R33
b4= 1264622 ﬁ

108

August 1975



2722 006 08001 DUAL NAND GATE/ FZH261/2.N-413C
' QUADRUPLE INVERTER

LOGIC FUNCTION
Function table
GA 7 _ PN .
Ga—*Do—Q Q = Gp. Gp (positive logic) GAaA |G | Q
B 7255522 L X H
X L | H
H H L
GC——>O— Q Q= Ec (positive logic)
7269007
H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 Vv

Output voltage Vq max. Vp g
Input voltage Vo max. 18 V E
Input current at Vp = 17 V -IgL max. 25 mA

Voltage difference between any two inputs max. 18V

Storage temperature Tstg -65 to +150 ©°C

Operating ambient temperature Tamb 0to+70 ©C

Output short-circuit duration tQsc max. 1 s l)

1) Only one output may be shorted at a time.
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ZH261/2.N-4130 DUAL NAND GATE/ 2722 006 08001

QUADRUPLE INVERTER

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range II) Vp 13,5to 17 V
Available d.c. fan-out NaL max. 10
Nay max. 100
D.C. noise margin; range I at Vppin My, min. 2,8 V
My min. 2,5 V
range II at Vppip My, min 2,8V
My min 4,5 V
range I; output HIGH Ipav typ. 1,0 mA
- Supply current output LOW Ipav typ. L7 mA
= per gate range II; output HIGH Ipav typ. 1,4 mA
E output LOW Ipav typ. 2,4 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Ptot max. 34,3 mwW
at range II; Vppyax Peot max. 56 mW
Thermal resistance from system to ambient Rth max. 150 °Cc/wW
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2722 006 08001 DUAL NAND GATE/ FZH26'|/2.N_4.130
QUADRUPLE INVERTER

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tgmp = 0 to +70 0C

Conditions and references
Sym- . 1 Vp
bol min. typ. ‘) max. )
Static data
Voltages
_ ~ QL = 1.7 v
Input HIGH Veu| 7.5 A% 11,4 { QL - 15 ma
1,4 Vo =z 10 v
Input LOW VerL| - - 45V |and {_ H =
13,5 IQH = 0,1 mA
11,4
i VgL = 4.5 V
Output HIGH VQH 10,0 11,3 - V and { _ _
13.5 IQH = 0,1 mA
VGH 7,5 V
Output LOW voL| - 0,9 1,7V 11,4 { QL = 15 mA -
D.C. noise margin: HIGH | My 2,5 5,0- V 11,4 —
LOW | Mp, | 2,8 5,0 - V |11,4 =
Currents (per gate)
Vg = 13,5 V
Input HIGH IGH L0 pA 1135 { other inputs 0 V
_ _ VgL = L7V
Input LOW IgL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4
’ VgL = 4.5 V
Output HIGH -lqgu | 0,1 - - mA | and : _
13,5 VQu = 10 v
_ _ Vgyg = 7.5 V
Output LOW QL 15 mA | 11,4 { VoL = L7V
Output short-circuited2) |-IQsc 9 15 25 mA 13,5 Vg=0V;VQ=0V
Supply data
Currents (per gate)
at Vg, Ip - 1,7 3 mA | 13,5 Vg = 13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 mns 12
rise time tpdr 90 175 310 ns 12 CpL=10pF;N=1
=250
output rise time ty 200 340 570 ns | 12 $aml_> 4 255VC
output fall time tf 70 120 210 ns | 12 pd = *

1y All typical values under test conditions: Tamb = 25 °C and Vp = 12 V.

2) Short-circuit duration max. 1 s.
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ZH261/2.N-4130

DUAL NAND GATE/
QUADRUPLE INVERTER

2722 006 08001

CHARACTERISTICS Test conditions:

at range Il (Vp = 15 V); Tapp = 0 to +70 °C

Conditions and references
Sym- : 1 vp
bol min, typ. 1) max. W)
Static data
Voltages
_ _ vQL=L7V
Input HIGH Veu | 7.5 Vo135 { QL = 18 mA
13,5
>
Input LOW VGL | - - 4,5V | and Vou ® 12V
—IQH =0,1 mA
17
13,5
_ ’ VgL=4.5V
Output HIGH VQH |12.0 14,3 ";’;d { -IQH = 0,1 mA
VeGH=7,5V
- Output LOW vqQL 1,0 1,7V | 13,5 { IQL = 18 mA
- D.C. noise margin: HIGH | My 4,5 8,0 - V 13,5
= LOW | My, | 2,8 50 - V |13,5
Currents (per gate)
- - Vgu= 17V
Input HIGH IGH L0 pA | 17 { other inputs 0 V
B _ VgL=17V
Input LOW e}8 LO 1,8 mA ) 17 { other inputs 17 V
13,5
_ _ a ’ VgL=4,5V
Output HIGH Igu | 0.1 mA | and { VQu= 12V
17
_ Vee =7.5V
Output LOW QL | 18 mA | 13,5 { vQL=17 Vv
Output short-circuited 2) |-Iqgc 9 15 25 mA | 17 Vg=0V;Vq=0V
Supply data
Currents (per gate)
at Vg, Ip - 2,4 4mA| 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time tpdf | - t.b.f. - ns 15
rise time todr | — t.b.f. - ns 15 CpL=10pF;N=1
= (o]
output rise time ty - tb.f. - mns | 15 gam'f 4 ZSSVC
output fall time te - t.b.f. - mns | 15 pd =%

1y A1l typical values under test conditions: Tamb =2590C and Vp = 15 V.

2y Short-circuit duration max. 1 s.
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2722 006 08001 DUAL NAND GATE/ FZH261/2.N-4130
QUADRUPLE INVERTER

CHARACTERISTICS (continued)

Dynamic data

teH >

G INPUT

Q OUTPUT Vod
0,
Vau 10% 10%% —_—
—| ¢, 7255576.1 —
Pulse generator (G-input): t, = 350 ns Vpd =+4,5V *
tg =120ns i
tGH= 1ps “
+#
&
+7,5V
gate
under test
pulse :DO_
generator
FZH141/2.NAND32
G 7270088
Measuring conditions: Vp =+12V;+15V
C1, =10 pF (including probe and jig capacitance)
Tamb = 25 °C

Waveforms and loading circuit illustrating measurement of tpqy and tpdf
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2722 006 11001 FZH271/4.EO30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-

tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE EXCLUSIVE-OR GATE

with slow-down cupabilify

Cailt
2|64
—= Q
Zs[G, e
16] _[15]_[14] [13] [rz] [11] [10] [
5163\ P Cau Gg Gy Q. Gg Gs Qs
Ql7
6]G. ] —
v D) FZH271/4.E030
10]Gs Cat Gy G. Q¢ G3 G, Q; @
o Qs]9
11} Ge —— 1 2] 13 laf 1s] s 17 I8
] 7264617
Cas]1s
13]G
— Q
4[Ge 4112
7264618
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb . 0to+70 ©C
Average propagation delay
N =1;Cp, = 10 pF; Tamp = 25 °C; Vpg = 4,5V tpd typ. 260 ns
Available d.c. fan-out
Tamp = 0 to +70 OC } LOW state NaL, max. 10
D.C. noise margin at Tymp = 25 °C
rangel: Vp =12V Mp =My  typ. 5 V
. B Mj, typ 5 V
range II: Vp =15V { My typ 3 v
Power consumption per gate at Tamp = 25 9C ‘
(50% duty cycle) range I : Vp = 12V Pav typ. 43,5 mWw
range II: Vp = 15V Pav typ. 66,8 mwW

The FZH271/4.E030 consists of four 2-input EXCLUSIVE-OR gates, two of which may

be slowed down.

PACKAGE OUTLINE 16 lead plastic dual in-line (see genéral section).
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FZH271/4.EO30

QUADRUPLE EXCLUSIVE-OR GATE

2722 006 11001

CIRCUIT DIAGRAM

[’]RV Rvﬁ ﬁns RHlj R”‘[T]
TR TR7 TR12
—
R12
R3 R4 R6 | AD3 RI6 R17
G
6,0~ o
RS |J R18
‘\TRG R13 .
G,o—l N “o—
TR2 TR3 Q, TR10 TRN
D4
A0t | 024 sS4
Car
— »—(Tm TRS}-—« 4 TR8 D—-E'RQ TRI3
——
—
—-—
— R2 RS R10 ms[l]
—
—

—or
R26
TR0} TR28
r28 | [R2g R0 | Rt
650~
R30 R&2
60—
tRig]  |TR19 TR26 TR27 a
A0s | 0124
OCas
r—-{imw TR2 »—(TRZS TRzQ)_J

[1]R27
c

Og

1266619
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2722 006 11001 QUADRUPLE EXCLUSIVE-OR GATE FZH271/4.EO30
LOGIC FUNCTION

Function table
gA g Gl Ge|Q
8 7269008 L L L
- — H L | H
Q =GA.Gp + Gy .Gp (positive logic) L H|H
H|H|L

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18V
Output voltage vQ max. Vp
Input voltage Vg max. 18 VvV
Input current at Vp = 17 V -lgL max. 25 mA
Voltage difference between any two inputs max, 18V E
Storage temperature Tstg -65to +150 °C -
Operating ambient temperature Tamb 0to+70 ©C
Output short-circuit duration tQsc max. 1 s )

_ ) +VeQ max. 0,6 V
Slow-down input voltage -VEQ max. L0V

_ - +lcQ max. 2,0 mA
Slow-down input current -16q max. 10,0 mA
1) Only one output may be shorted at a time.
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FZH271/4.EO30

QUADRUPLE EXCLUSIVE-OR GATE

2722 006 11001

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to+70 °C
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range II) Vp 13,5 to 17
Available d.c. fan-out NaL max. 10
NaH max, 100
D.C. noise margin; range I at Vpp,i, My, min. 2,8 V
My min. 2,5 V
range Il at Vppyjp Mg, min. 2,8 V
My min. 4,5 V
range I ; output HIGH Ipav typ. 3,45 mA
Suppy current output LOW Ipav typ. 3,8 mA
g per gate range II; output HIGH Tpay  typ. 4,1 mA
E output LOW Ipavy typ. 4,8 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpyay Piot max. 76,8 mW
at range II; Vpmax Prot max., 114,8 mW
Thermal resistance from system to ambient Rth max. 150 °c/w
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2722 006 11001

QUADRUPLE EXCLUSIVE-OR GATE

FZH271/4.EO30

CHARACTERISTICS Test conditions:

at range I (Vp = 12 V); Tamb = 0 to +70 °C

Conditions and references

Sym- . 1 Vp
bol min. typ. °) max. W)
Static data
Voltages
VQL <1,7 V
Input HIGH Vgu | 7.5 \% 11,4 { IQL - 15 mA
11,4
’ A% = 10 V
Input LOW VgL| - - 45V |and { CQH "
13,5 IQH = 0,1 mA
11,4 _
Output HIGH VQH [10,0 11,3 - V| and {zGL_ g,? :’nA
13,5 QH = &
A% 7,5 V
- GH ’
Output LOW VQL 1,7V 11,4 { QL = 15 maA
D.C. noise margin: HIGH | My 2,5 50 -V 11,4
LOW | My, 2,8 50 - V 11,4
Currents (per gate)
L Vgu=13,5 V
Input HIGH IcH 1,0 pA | 13,5 { other inputs 0 V
_ B VgL= 1,7 V
Input LOW IgL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4 B
Output HIGH -IgH | 0,1 - - mA|and { XGL: 4’13 \\;
13,5 QH ~ -
_ ~ Vgu=75 V
Output LOW IoL 15 mA | 11,4 { VoL= L7V
Output short-circuited 2) -1Qsc 9 15 25 mA | 13,5 Vg=0V;Vq=0V
Supply data
Currents (per gate)
atVQL Ip - 3,8 6 mA | 13,5 Vg =13,5V
Dynamic data
Times
Propagation delay .
fall time tpdf 90 175 310 ns 12
rise time tpdr | 200 = 340 570 ns 12 Cp,=10pF;N=1
. . Tamp = 25 °C
output rise time ty 200 340 570 ms 12 vamz 45V
output fall time te 70 120 210 ns | 12 pd = =

1) All typical values under test conditions:

2) Short-circuit duration max. 1 s.

Tamb =25°%C and Vp = 12V,
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FZH271/4.EO30 QUADRUPLE EXCLUSIVE-OR GATE 2722 006 11001

CHARACTERISTICS Test conditions: at range II (Vp = 15 V); Tgymp = 0 to +70 °C

Conditions and references
Sym-| . 1 Vp
bol min. typ. ‘) max. ™)
Static data
Voltages
QL= 17 V
Input HIGH VgH | 7.5 v | 13,5 { I = 18 mA
13,5
. ’ Vopz 12V
Input LOW VoL |- - 45V |and { Q
17 -IQH =0,1 mA
13,5
’ Vv =45 V
Output HIGH Vou |12,0 14,3 - V | and {_GL_ ’
Q 17 IQH =0,1 mA
- ' Vgu=7.5 V
Output LOW VqL 1,0 1,7V 13,5 { IqL = 18 mA
D.C. noise margin: HIGH | My 4,5 8,0 -V 13,5
LOW | ML, 2,8 50 -V 13,5 |
Currents (per gate)
_ _ Vgu= 17 V
Input HIGH IcH 1,0 pA | 17 { other inputs 0 V
Vv =17 V
- - GL ’
Input LOW IgL 1,0 1,8 mA | 17 { other inputs 17 V
13,5 _
Output HIGH -lgw | 0.1 - - mA|and { xGL: 4,1; x
17 QH ~
o vgy=7.5 V
Output LOW IQL 18 mA | 13,5 { vQL= L7V
Output short-circuited %) |-IQsc 9 15 25mA| 17 Vg=0V;Vq=0V
Supply data
Currents (per gate)
at Vo, Ip - 48 7,5mA| 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time todf | = t.b.f. - ns |15
rise time tpdr | - t.b.f. - ms 15 CL=10pF;N=1
=925 0,
output rise time ty - t.bf. - ns |15 5”“2 4 255VC
output fall time tf - t.b.f. - =ns | 15 pd ==

1y All typical values under test conditions: T,mp = 25 °C and Vp = 15 V.

2) Short-circuit duration max. 1 s.
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2722 006 11001 QUADRUPLE EXCLUSIVE-OR GATE FZH271/4.E030

CHARACTERISTICS (continued)

Dynamic data

-t ]

+HOV— — —

90% 90%

G INPUT 50% 50% Vo

Pulse generator (G-input): ty = 350 ns

tf = 120ns
tgH= 1lps
gate
under test
pulse
generator Do_.

FZH141/2.NAND32

G ’ go l Q 7270089

Measuring conditions: Vp +12 V;+15V
Cr 10 pF (including probe and jig capacitance)
Tamb =25 °C

1}

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 10001

FZH281/4.NOR30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE NOR GATE

with slow-down capability

Car]1_
2 |64
— Q
3G -
5]6Gs Q|7 ][] [a] [3] 2] [9] o] [5
N — P Cq, Gs Gy Q, Gg Gs Q3
10[6s a B FZH281/4.NOR30
11{Ge — Cat Gy G, G Gy G, G, &
Caults 1T 2] B el I e 2] e
. 7267618
13]G
— Q
1[Go 2
7267620
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 V
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©C
Average propagation delay
(N =1;Cy, =10 pF; Tamp = 25 °C;Vpd=4,5V) tpd typ. 260 ns
Available d.c. fan-out
Tamb = 0 to+70 oc LOW state NaL, max. 10
D.C. noise margin at Tamb = 25 °C
rangeI: Vp =12V Mp, =My  typ. 5V
My, typ. 5 V
II: =
range II: Vp = 15V My vp. 8 v
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I : Vp = 12V Py typ. 42 mW
range II: Vp = 15V Pav typ. 63,8 mwW

The FZH281/4.NOR 30 consists of four 2-input NOR gates, two of which have the slow-

down facility.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH281/4.NOR30

QUADRUPLE NOR GATE

2722 006 10001

-

CIRCUIT DIAGRAM

i

01

610—i«¢

D2
G,0—4—4

hms

TR10

re
N

AD10

R26

D12
Gs0—{4

R27

TR1?

D13

GgO—id—4

i]JRn

A 019

IT'R:as

TR24
R37 R4O
R4t
TR26

Q

Vir2s “

A

A020
Cas
TR23
TR22
rJ-n m m

| ‘]Jms |1JR4.1

00

7267616
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2722 006 10001 QUADRUPLE NOR GATE FZH281/4.NOR30

LOGIC FUNCTION
Function table

Ce Ga | GB| Q

7269010

Q=GCGp+ G_B (positive logic)

<O
jsol O
|l gl

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 Vv
Output voltage vVqQ max. Vp

Input voltage Ve max., 18V
Input current at Vp = 17 V -IgL max. 25 mA
Voltage difference between any two inputs max. 18 Vv
Storage temperature Tstg -65to+150 ©°C
Operating ambient temperature Tamb 0to+70 ©°C
Output short-circuit duration tQsc max. 1 s 1)
Slow-down input voltage fxgg E:i ?g X
Slow-down input current f;gg Ezz 1?):8 m

1) Only one output may be shorted at a time.
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FZH281/4.NOR30

QUADRUPLE NOR GATE

2722 006 10001

SYSTEM DESIGN DATA

Uniform system temperature

Uniform system supply voltage (range I)
(range II)

Available d.c. fan-out

D.C. noise margin; range I at Vpyip

range II at Vppyip

range I ; output HIGH

Supply current output LOW
per gate range II; output HIGH
output LOW

Power consumption per gate
(50% duty cycle) at range I ; Vpyax

at range II; VPmax

Thermal resistance from system to ambient

Tamb

Vp
Vp
NapL
NaH
ML
My
My,
My
Ipav
Ipav
Ipay
Ipay

Ptot

Ptot
Rth

0to+70 ©C

11,4t0 13,5 V

13,5t0 17 V
max. 10
max. 100
min, 2,8 V
min, 2,5V
min, 2,8 V
min. 4,5 V
typ. 3,3 mA
typ. 3,7 mA
typ. 3,8 mA
typ. 4,7 mA
max. 76,8 mW
max. 114,8 mW
max. 150 °C/wW
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2722 006 10001 QUADRUPLE NOR GATE ‘FZH281/4.NOR30

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tymp = 0 to +70 °C

Conditions and references
Sym- . 1 Vp
bol min. typ. +) max. %
Static data
Voltages
VoL =17 V
Input HIGH ; Vgu | 7.5 - A 11,4 { gL - 15 mA
11,4
) V = 10 V
Input LOW VgL | - - 4,5V and { B QH _
13,5 IQH = 0,1 mA
11,4
! VgL.= 45 V
Output HIGH VQu |10,0 11,3 -V and { _ _
13.5 IQH =0,1 mA
_ VgH=7.5 V
Output LOW VoL 1,7V 11,4 { QL = 15 mA
D.C. noise margin: HIGH | My 2,5 5,0 - V 11,4
LOW | Mj, 2,8 50 - V 11,4
Currents (per gate)
B _ VGH = 13,5 V
Input HIGH IgH 1,0 pA | 13,5 { other inputs 0 V
VgL =17 V
Input LOW g1, 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4
! VgL=45 V
Output HIGH -lq | 0,1 - - mA |and { GL~
15| Vou= 10 V
_ B Vgu=7.5 V
Output LOW IQL 15 mA | 11,4 { vQL= 17 V
Output short-circuited2) |-IQsc 9 15 25mA|13,5| Vg=0V;VQ=0V
Supply data
Currents (per gate)
at VQr, Ip - 3,7 6 mA | 13,5 Vg =13,5V
Dynamic data
Times
Propagation delay
fall time tpdf | 200 340 570 ns 12
rise time tpdr 90 175 310 ns 12 Cp=10pF;N=1
= 0
output rise time ty 200 340 570 ns | 12 $am2 B ZSSVC
output fall time tf 70 120 210 ns | 12 pd =%

1y All typical values under test conditions: Tamb = 25 °C and Vp = 12 V.

2) Short-circuit duration max. 1s.
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FZH281/4.NOR30

QUADRUPLE NOR GATE

2722 006 10001

CHARACTERISTICS Test conditions:

at range I (Vp = 15V); T =0 to +70 °C
8 P amb

Conditions and references
Sym- . 1 Vp
bol min. typ. *) max. o)
Static data
Voltages
VL= 1,7 V
. Input HIGH VGH 7,5 A% 13,5 { IQL - 18 mA
13,5
' VQuz 12V
Input LOW VeL| - - 4,5V and { _ _
17 Ign= 10,1 mA
13,5
’ VoL =45V
Output HIGH Vou | 12,0 14,3 - V and { _
Q 17 —IQH =0,1 mA
_ Vgu=75 V
Output LOW vQL 1,0 1,7V | 13,5 { I - 18 mA
D.C. noise margin: HIGH| My 4,5 8,0 - V 13,5
LOW | ML 2,8 5,0 - V 13,5
Currents (per gate)
- Vgu= 17 V
Input HIGH IgH 1,0 pA | 17 { other inputs 0 V
_ _ VgpL=1L7 V
Input LOW IGL 1,0 1,8 mA | 17 { ot tnputs 17 V
13,5
_ ’ VoL =45 V
Output HIGH IQH 0,1 mA | and { VoH = 2 v
17
_ _ Vgu=75V
Output LOW IQL 18 mA | 13,5 { voL= 17 V
Output short-circuited 2) | ~Iqsc 9 15 25 mA| 17 VG=0ViVq=0V
Supbly data
Currents (per gate)
atVQL Ip - 4,7 7,5 mA | 17 VG =17V
Dynamic data
Times
Propagation delay
fall time tpdf | - t.b.f. - ms 15
rise time tpdr | - t.b.f. - ms 15 Cp=10pF;N=1
=950
output rise time ty - t.b.f. - ns | 15 zamg 4 ZSSVC
output fall time te - t.b.f. - ns |15 pd = =

2) Short-circuit duration max. 1 s.

1) All typical values under test conditions: Tamp = 25 °C and Vp = 15 V.
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2722 006 10001 “ QUADRUPLE NOR GATE FZH281/4.NOR30

CHARACTERISTICS (continued)

Dynamic data

toH >
90%
G INPUT 50% % vy
10%
—»|ts

'—>|tpdr |-—

Q OUTPUT

—| t, 7255576.1

Pulse generator (G-input): t, = 350 ns Vpd =+4,5V
tf =120ns
tGH= 1ps
gate
under test
pulse
generator O— o jo_
-LC . FZH141/2.NAND32
G ‘ 4 Q 7270090
Measuring conditions: Vp  =+12 V; +15V

i

Cy, 10 pF (including probe and jig capacitance)
Tamb = 25 °C

Waveforms and loading circuit illustrating measurement of tpdr and tpgf
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2722 006 09001 FZH291/4.0R30

The FZ /30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

QUADRUPLE OR GATE

with slow-down capability

Carf1
2|6
e Sle
R L 16] [15] [] [13] [12] [11] Jio] [e
P Cq, Gg Gy Q, Gg Gs Qg
_S_Ga Q2] 7
6 [Ga 7 ) FZH291/4.0R30
Cay Gy G, Q) G3 G, Qp &
10 GS Q
Rl ilg 1 2] B e (s el 17 L8
11]Gs —
- 7267617 =
Casl1s e
13]G7 -
— Q
4] Gs 412
7267619
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 vV
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C

Average propagation delay
(N =1;Cp, =10 pF; Tagmp =25 OC;Vpd=4,5V) tod typ. 260 ns

Available d.c. fan-out

N .
Tamp = 0 to +70 °C } LOW state al, max 10

D.C. noise margin at Tamp = 25 °C

range I : Vp=12V M1, =My typ. 5V
. - My, typ. 5V
range II: Vp =15V { My typ. 3V
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I : Vp = 12 V Pav typ. 35,1 mW
range II: Vp =15V Pav typ. 54 mW

The FZH291/4.0R30 consists of four 2-input OR gates, two of which may be slowed down.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH291/4.0R30

QUADRUPLE OR GATE

2722 006 09001

CIRCUIT DIAGRAM
. . . b
R1 RS[[J f]m hng [T]Ru f]me [I]ms
TR2 TRS TRS TR
R3 R10 R1G R20
D1 405 D7 . :
G,0—i«¢ G;0—{4¢
D2 ) f 08
TR4 R
Gzo"—"_' G,p——l{—»
—O0Q;
4 o A4 o
‘k' D3 0. g T8 y
oc
TR3 o
TRI -—-(TRG
R6

R22
TR4 TR20
. R24
D12 D17
Gs0—i¢ G,0—{«¢
R25
D13 D18
—{— +—+—{ TR16
Gso—i4— Ggo—¢—
Q3
y LA D15 A 2 D139
OCaqq
TR15 TR21
TR13 TR18 TR19 b ! TR24
[‘]Rza R27[‘] R28 [1]’“3 [1]R37 [‘]Rss
c é . . 09
7267615
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2722 006 09001

QUADRUPLE OR GATE

FZH291/4.0R30

LOGIC FUNCTION

Ga
GB

Q =GA + Gpg (positive logic)

H = HIGH state ( the more positive voltage)
L = LOW state (the less positive voltage)

X = state is immaterial

Function table

GA | GB | Q
L|L|L
H| X |H
X | H|H

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 V
Output voltage VQ max. Vp
Input voltage \/e! max. 18 V
Input current at Vp = 17 V -IgL max. 25 mA pemnei
Voltage difference between any two inputs max. 18 V —
Storage temperature Tstg -65 to +150 OC
Operating ambient temperature Tamb 0to+70 ©C
Output short-circuit duration tQsc max. 1 s 1)

. : +VeqQ max. 0,6 Vv
Slow-down input voltage -VeQ max. 1.0 Vv

. +ICQ max. 2,0 mA

Slow-down input current -16Q max. 10,0 mA
1) Only one output may be shorted at a time.
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FZH291/4.0R30

QUADRUPLE OR GATE

2722 006 09001

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage (range I) Vp 11,4to0 13,5 V
(range II) Vp 13,5 to 17
Available d.c. fan-out NaL max. 10
. Nay = max. 100
D.C. noise margin; range I at Vppyin My, miﬁ. 2,8 V
My min 2,5 VvV
range Il at Vppyip My, min. 2,8 V
MH min. 4,5 V
range I ; output HIGH Ipav typ. 2,25 mA
— Supply current output LOW Ipgy  typ. 3,6 mA
e per gate range 1I; output HIGH Ipay  typ. 2,6 mA
— output LOW Ipav  typ. 4,6 mA
Power consumption per gate
(50% duty cycle) at range [ ; Vpmax Ptot max. 64,1 mW
at range II; Vpmpax Ptot max. 104,1 mW
Thermal resistance from system to ambient Rth max. 150 °Cc/w
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2722 006 09001 QUADRUPLE OR GATE FZH291/4.0R30

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tyt = 0 to +70 °C

Conditions and references
Sym-| . 1 Vp
bol min. typ. %) max. ™)
Static data
Voltages
_ VQL=17 V
Input HIGH Vey | 7.5 4 11,4 { IQL = 15 mA
11,4
' Vogz 10 V
Input LOW VoL| - - 45V |and { QH =
13.5 IgH= 0,1 mA
11,4
: ’ VgL= 4.5 V
Output HIGH VQH 10,0 11,3 - 'V and {_ _
13.5 IQH =0,1 mA
Vgu=7.5 V
Output LOW vqQL . 0,9 L,7V 11,4 { QL = 15 mA
D.C. noise margin: HIGH | My 2,5 5,0 -V 11,4
LOW | My, 2,8 50 - V 11,4
Currents (per gate)
Vgu=13,5 V
Input HIGH IoH 1,0 pA | 13,5 { other inputs 0 V
VgL=17 V
Input LOW IgL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4 _
Output HIGH -IgH | 0,1 - - mA|and { XGL: 4’18 X
13,5 QH ~
_ _ VGH =7,5 V
Output LOW oL 15 mA | 11,4 { VoL= 17 V
Output short-circuited 2) | -Iqgsc 9 15 25mA|13,5| Vg=0V;Vq=0V
Supply data
Currents (per gate)
at VQu Ip - 3,6 5,8mA | 13,5 Vg =13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 ns 12
rise time tpdr | 200 340 570 ns 12 CpL=10pF;N=1
=250
output rise time ty 200 340 570 ns | 12 $aml3 4 ZSSVC
output fall time te 70 120 210 ns | 12 pd = %

1y All typical values under test conditions: Tymp = 25 °C and Vp = 12 V.

2) Short-circuit duration max. 1 s.
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FZH291/4.0R30 QUADRUPLE OR GATE 2722 006 09001

CHARACTERISTICS Test conditions: at range II (Vp = 15 V); Ty = 0 to +70 oC

Conditions and references
Sym- . 1 Vp
bol min. typ. °) max. )
Static data
Voltages
VQL =17 V
Input HIGH Veu | 7,5 A% 13,5 { IQL = 18 mA
13,5
_ ’ Voguz 12V
Input LOW VoL 4,5V | and {_[QH 0.1 mA
17
13,5
_ ) VgL=45 V
Output HIGH VQH 12,0 14,3 v and { 'IQH =01 mA
17
_ | Vgu=7,5 V
Output LOW vqQL 1,0 1,7V 13,5 | QL = 18 mA
D.C. noise margin: HIGH| My 4,5 8,0 - V 13,5
LOW | My, 2,8 50 -V 13,5
Currents (per gate)
B B : Vo= 17 V
Input HIGH IGH 1,0 pA | 17 { other inputs 0 V
Ver, =17 V
Input LOW IgL 1,0 1,8 mA | 17 { other inputs 17 V
13,5
_ _ _ ' VgL=45 V
Output HIGH IQH 0,1 mA | and { VQH - 12 Vv
: 17
Vgu=75 V
Output LOW . QL 18 mA | 13,5 { voL= L7 V
Output short-circuited 2) |-Igsc | 9 15 25 mA | 17 Vg =0V;Vq=0V
Supply data
Currents (per gate)
at VQu Ip - 4,6 7,3 mA | 17 Vg=17V
Dynamic data
Times
Propagation delay
fall time tpdf | - t.b.f. - ns 15
rise time tpdr | - t.b.f. - ms |15 CpL=10pF;N=1
. . Tamb = 25 °C
output rise time ty - t.b.f. - ns 15 Vo 45V
output fall time te - t.b.f. - ns |15 pd =%

Iy A1l typical values under test conditions: Tamb =25 0C and Vp = 15 V.,

2) Short-circuit duration max. 1 s.
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2722 006 09001 ” QUADRUPLE OR GATE FZH291/4.0R30

CHARACTERISTICS (continued)

Dynamic data

G INPUT

Pulse generator (G-input): t,

tf = 120ns
tGH= 1lps
gate
under test
pulse
generator 30—
FZH141/2.NAND32
G 4 go | Q 7270091
Measuring conditions: Vp =+12 V; +15V
Cy, = 10 pF (including probe and jig capacitance)
Tamb = 25 °C

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 00001
2722 006 00011

FZJ101/FF30
FZJ1M/FF31

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

SINGLE JK MASTER-SLAVE FLIP-FLOPS

FZJ101/FF30: with slow-down capability on the slave
FZJ111/FF31: with slow-down capability on master and slave

[2 ]1 |11

16]_[1s]_[1a] [13] _[12] [11] [i0] [e
[11 C1/C3[S1 Cou]10 P ic. T K, Ki S1 Cq @
S1°C 0
l 1*—%1— X FZJ101/FF30
314 ic. ic. Jq J2 Sz CQZ 02 z
3] f9 4|2 Q119 T 12] 3] 1&] 150 1s] 7] 18
1 EV) 7255516.1
‘ BT =7 rr ' =
rr—" 12| K Q|7 =
:g i’ Q)7 2 2 16] [ [ [3] 2] [ [16] [s =
Z P C C, T K S Cau Q -
FZJIM/FF31
Caz|6 X Ca2|6 /
S2 C2[CufS2 C3 Ci Jy J3 S; Cap O &
15 Iu. |15 |5 1 12) 13) lel |1s) L6l 7] |8
7248933 72489341
7255517.2
FZJ101/FF30 FZJ111/FF31
QUICK REFERENCE DATA
Supply voltage (range I) nom. 12 v
(range II) nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©OC
Available d.c. fan-out
t N
(Tamp = 0 to +70 oC) } LOW state aL max. 10
Operating frequency at Typp = 25 °C
duty cycle 50%; range 1/11 typ. 0,5 MHz
Average supply current at Tymyp = 25 °C
Vp=13,8V Ipay typ. 8 mA
Vp= 17V Ipav typ. 11 mA
D.C. noise margin at Tamp = 25 °C
rangel : Vp=12V =My typ. 5 V
. _ typ. 5 V
range I1: Vp =15V typ. 8 Vv
PACKAGE OUTLINE 16-lead plastic dual in-line (see general section).
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FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 2722 006 00001
FZJ11 /FF31 ' 2722 006 00011

CIRCUIT DIAGRAM
5,0
FZJ101/FF30
R3 [I]RG f]mz DLk Rm[‘] st[l]
D26 R1
R29 020
ot on% TR10
D21
>t oc¢
& 015 o
D1, D9 R1 013 00,
5, 0—}¢ i< TR TR8 | s W
D18
D2 e
30—214—4 R8 R20
Dy g ¥ 038 R3 Yo Yo —{fren
L] -
R9 R21
o7y
TR6
ri3| [Ris
027
D0 D12 RS i<
To {7
Jd-
i<
D28
ﬁ R7
—09
D8
4 R10 R22
D‘I‘ -
b 4039 Y CERY ——Emz
DS
Kio——i4— RN R23
06 Di| Rz D D19 1
K0 i< i¢ TR2 TR9 | D37
—oQ,
Yo
Pt .
D22 035 Y TR13
R30 D29 R18
bl
Lot
D23
R4| R7 RIS VI 4 R24 R26
$;0 72558371
LOGIC DIAGRAM S10
c
m Q1
I a,
T o—4y
; —QD% %
Ky
Caz
s, 0-

77886331
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2722 006 00001 SINGLE JK MASTER-SLAVE FLIP-FLOPS FZJ101/FF30
2722 006 00011 FZJIM /FF31

CIRCUIT DIAGRAM
1
FZJ111/FF31
R3 Re | |R12  D2A Rig| | R25| | R27
D RV
R2o | o -
H—t >t TR
032K
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FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 2722 006 00001
FZJIM /FF31 ,_ 2722 006 00011

GENERAL DESCRIPTION

The FZJ101/FF30 consists of a single JK master-slave flip-flop with two J and K inputs
and also has a slow-down capability on the slave of the flip-flop. So the reaction time of
" the slave to the negative-going clock-edge can be increased. This can be achieved by con-
necting external capacitors between the output terminals and their associated slow-down
terminals.
The FZJ111/FF31 consists of a single JK master-slave flip-flop with two J inputs and one
K input and has a slow-down capability both on the master and the slave of the flip-flop.
For slowing down the slave see FZJ101/FF30.
The reaction time of the master to the positive-going clock-edge can be increased by con-
necting external capacitors between the slow-down terminals Cj, C3 and C2, C4 respec-
tively. Furthermore a minimum slope of the T-signal is required.

LOGIC FUNCTIONS
FZJ101/FF30 Function tables ‘n o1
K
T =11.72 ]L - QQI QQZ
= In 2n
K=K;. K2 L |H L H
H | L H L
FZJ111/FF31
/ H |H |Q2n | Qin
I =112 Q, is opposite Q1
K =K
The set inputs Sy S1|S21Q1 Q2
and Sp override
all the other in- }I; g IE a
puts. H|H|Q Q, 1
L |L |H H 2)
H = HIGH state (the more positive voltage) Ly Q2 is opposite Q;

2)1f Sy and Sg return to
HIGH simultaneously
the Q-states will be
indeterminate.

L = LOW state (the less positive voltage)

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18V
Output voltage vVqQ max. 12V
Input voltage V], Vg, Vr max. 18 Vv »
Input current at Vp = 17 V - max. 25 mA 1)
Storage temperature TStg -65 to+150 °C
Operating ambient temperature Tamb 0 to +70 °C

Iy A1l inputs except slow-down inputs.

NOTE

The slow-down terminals indicated by crosses are for slow-down purposes only ; they
' are not to be connected to any other terminal.
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2722 006 00001 SINGLE JK MASTER-SLAVE F LIP-FLOPS

FZJ101/FF30

2722 006 00011 FZJMM/FF31
RATINGS (continued)
Output short-circuit duration tQsc max. 1 s ]
; +VcQ max. 0,6 V
Slow-down input voltage { -VeQ max. * 1.0V
Slow-down input current {+ICQ max. 2,0 Vv
-IcqQ max. 10,0 V
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage (range I) Vp 11,4to 13,5 V ‘
(range II) Vp 13,5to 17 V
Available d.c. fan-out ' NaL max. 10
: . . . . [ My, min. 2,8 V
D.C. noise margin to all inputs: range I at Vppnin | My min 2.5 Vv
. ML, min 2,8 V —_—
range II at Vppin Mg min 45 V =
Average propagation delay time at Vpd =4,5V -
T —»Q:atrangel ; Vp=12V tpd max. 645 ns
at range II; Vp =15V tphd typ. 400 ns
S —» Q:atrangel ; Vp=12V tpd max. 455 ns
at range II; Vp =15V tpd typ. 265 ns
: ~ 980
Ma(tlmtmum ;:10;:3(71:21;: at 'Il‘z}lnllb 25 0C . typ. 0,5 MHz
uty cycle ©0%; range ¢ min. 0,2 MHz
Supply current at rangeI : Vp =12V Ip typ. 8§ mA
range II: Vp =15V Ip typ. 11 mA
Thermal resistance from system to ambient Rip max. 150 oCc/wW

1y Only one output may be shorted at a time.
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FZJ101/FF30
FZJ1/FF31

SINGLE JK MASTER-SLAVE FLIP-FLOPS

2722 006 00001
2722 006 00011

CHARACTERISTICS  Test conditions: at range I (Vp = 12 V); Tamp = 0to +70 °c

Conditions and references

Sym-| . 1 Vp
bol min. typ. ) max, )
Static data
Voltages
Vo1 51,7V
Input HIGH:J, K, T, § | Vyy | 7,5 - - V | 11,4 {I(%f; 15 mA
Input LOW: J, K, S ViL | - - 45V | 1L,4 | (Vouzl0V
and
T VTL - - 4, oV 13,5 —IQH:O’ 1mA
11,4 | (V=4,5V
Output HIGH VQH 10 11,3 -V and
13,5 —-IQH=0, 1mA
VI =7,5V
Output LOW vQL | - 0,9 1,7V 11,4 IQL -15 mA
D. C.noise margin:HIGH 'MH 2,5 5,0 -V 11,4
LOW M, 2,8 5,0 -V 11,4
Currents
Input HIGH: ], X, S Iy - - 1 pA Vi = 13,5V
13,5 (otlger inputs
T Iy - - 3 pA ov)

Input LOW: J, K —IIL - 0, 8 1,5 mA 13, 5 VJL:VKL=1,7V
T -Ity, | - 1,6 3,0mA| 13,5| VpL=1,7V
s2) -Isp, | - 0,8 1,5 mA| 13,5 Vg =1,7V

11,4
Output HIGH _IQH 0,1 - - mA| and ] VQH =10V
13,5

Output LOW IqL 15 - - mA| 1L,4| Vo =1L7V

Output short<ircuited?) “Igse | 10 30 50 mA| 13,5| V{=0V;Vq=0V

Supply data

Supply current IP - 8,0 - mA| 13,5

2) For dynamic:-Ig, = 1,5 x specified walues.
3) Short-circuited duration max. 1 s.

1) All typ. values under test conditions: Tampb = 25 °C and Vp =12 V.

144

August 1975




2722 006 00001
2722 006 00011

SINGLE JK MASTER-SLAVE FLIP-FLOPS

FZJ101/FF30
FZJIM /FF31

CHARACTERISTICS (continued)

Test conditions : at range I (Vp =

12 V); Tamb = 0 to+70 OC

Sym-

bol min. typ. 1) max. Conditions and references

Dynamic data
Times
Propagation delay:

T —=Q

fall time tpdf 270 450 770 ns

rise time tpdr 160 290 520 ns

S —=Q

fall time tpdf 180 330 580 ns

rise time thdr 70 165 330 mns

output rise time | tr 200 340 570 ns

output fall time tf 70 120 210 mns Cy, = 10 pF
Clock rate N=1

(duty cycle 50%) | f¢ 0,2 0,5 - MHz Tamb = 25 °C
Input times _

T input tTH 0,6 - - ps Vpd =45V

tTL. 0,6 - - us

S input tgy, 1,0 - - us
] or K input

hold time thold 0 - - ns

set-up time tsu 0 - - ns
T input slope (-dV/dt)Tmin 1 V/ps

1) A1l typical values under test conditions: Tamb = 25 °C and Vp = 12 V.,

August 1975 ‘

145



FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 9722 006 00001
FZJ1M /FF31 2722 006 00011

CHARACTERISTICS (continued)
Test conditions: at range I (Vp = 15 V); T,y ='0 to +70 °C

Conditions and references
Sym- . 1 VP
bol min, typ.~) max. )
Static data
Voltages
Input HIGH: ], K, T, S V 7,5 - - v |13,5]{VQL=b7YV
P e H ! ! IQL=18mA
Input LOW: ], K, S ViL - - 4,5 V 13,5 Vou 12V
and -
T VTL - - 4,0 V 17 -Igy = 0,1 mA
Output HIGH Vou | 12 143 - v '3 {VIL =45V
17 'IQH =0,1 mA
_ VIH=7,5V
Output LOW VQL 1,0 1,7 V |13,5 {IQL - 18 mA
D. C. noisemargin:HIGH My 4,5 8,0 - vV [13,5
LOW My 2,8 5,0 - v |13,5
Currents
Input HIGH:], K, S Iy - - 1,0 pA 17 Vig=17V
T Ity - - 3,0 pA (other inputs 0 V)
Input LOW: ], K =Igg, - 1,0 1,8 mA| 17 VJL=VKL =1,7V
T =ITL - 2,0 3,6 mA| 17 V=17V
S 2) -Ig1, - 1,0 1,8 mA| 17 Vs =1,7V
13,5
Output HIGH _IQH 0,1 - - mA aln7d VQH = 12V
Output LOW IQL 18 - - mA|13,5 VQL =1,7V
Output short-circuited —IQSC3) 15 37 60 mA| 17 Vi=0ViVg=0V
Supply data
Supply current Ip - 11 - mA| 17

1y All typ. values under test conditions: Tampb = 25 °C and Vp=15V.
2) For dynamic: -ISL = 1,5 x specified values.
3) Short-circuit duration max. 1 s.
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2722 006 00001
2722 006 00011

SINGLE JK MASTER-SLAVE F LIP-F LOPS

FZJ101/FF30
FZJM/FF31 -

CHARACTERISTICS (continued)

Test conditions : at range I (Vp = 15 V); T, = 0 to+70 oc

ii;n— min. typ. 1) max. Conditions and references

Dynamic data
Times
Propagation delay:

T —»Q

fall time tpdf - 470 - ns

rise time tpdr - 330 - ns

S —=Q

fall time tpdf - 340 - ns

rise time tpdr - 195 - ns

output rise time | ty - 410 - ns

output fall time tf - 75 - ns Cy, = 10 pF
Clock rate N=1

(duty cycle 50%) | f, - 0,5 - MHz
: ° ¢ Tamb = 25 °C
nput times _

T input tTH 0,6 - - us Vpd =45V

tTL 0,6 - - s

S input ts1, 1,0 - - us
Jor K ihput

hold time thold 0 - - us

set-up time tsu 0 - - us
T input slope (-dV/d)Tmin 1 V/ps

1) All typical values under test conditions: Ty, =25 °C and Vp = 15 V.,
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FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 2722 006 00001
FZJM /FF31 2722 006 00011

CHARACTERISTICS (continued)

Dynamic data

VTHmin
T |NPUT VTLmax

J or K INPUT

7255574.1

Waveforms illustrating conditions for change of state

T INPUT

J or K INPUT

ViLmin / VKL max

7255715.1

Waveforms illustrating conditions for no change of state
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2722 006 00001 SINGLE JK MASTER-SLAVE FLIP-FLOPS

2722 006 00011

FZJ101/FF30
FZJI1M /FF31

CHARACTERISTICS (continued)

Dynamic data

S9(S;) INPUT

Q;(Q,) OUTPUT

Q,(Q;) ouTPUT

VaL 7265575.2
-
Pulse generator (S-input): t, = 350 ns Vpd=+4,5V
tf =120 ns
tg1, = 700 ns
SL St +75V
pulse T
generator 6 °1T
=D [ Do
T——o0] FF
LT
pulse J_ Q; 7255572

generator I_[I
500 .I 500

Y'o—-0)

oll

Measuring conditions: Vp =+12 V; +15 V

CL, = 10 pF (including probe and jig capacitance)

Tamb = 25 °C

Slow-down terminals are not connected
All other inputs are floating.

Waveforms illustrating conditions for set inputs. Set input signals are not supplied

simultaneously..
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FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 2722 006 00001
FZJM /FF31 2722 006 00011

CHARACTERISTICS (continued)

Dynamic data

T INPUT

Q(Q,) OUTPUT

Q4(Qy) OUTPUT

VQL -t —l 72555771
Pulse generator (T-input): t, =350 ns Vpd =+4,5V

tf =120 ns

tTy = 400 ns

+7.5V

-
AT TD

— Q, 725857

‘I—CL -FL
g0 .

Measuring conditions: Vp =+12 V; +15 V
Cr, = 10 pF (including probe and jig capacitance)
Tamp = 25 °C )
Slow-down terminals are not connected
All other inputs are floating.

pulse
generator

N

Waveforms and loading circuit illustrating measurement of tpdr and tpdf-
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2722 006 00021 FZJ121/2.FF32

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

DUAL JK MASTER-SLAVE FLIP-FLOP

I 12
S, S3
k] El Q)7
MUY o rr
2] Qa6 16]_[1s]_[1a] [13] [12] [11]_[10] [
P T, K; J; S3 S, Q4 Q3
9 FZ)121/2.FF32
$ Ty Ky Jy S1 S Q2 Q1 &
1312 B K] 1 2] 13 L4y s 6 7 8
T 72558321
Bl21ol ke
1lK2 Q110
S2 ?St.
5 111 7248890
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 1s VvV
Operating ambient temperature Tamb 0to+70 oC
Available d.c. fan-out
Tamb = 0 to+70 °C LOW state Nai, max. 10
Operating frequency at Ty = 25 °C
duty cycle 50%: range I/1I fe typ. 0,5 MHz
Average supply current at Tgmp = 25 OC
Vp=13,5V Ipay typ. 15 mA
Vp= 17V Ipay typ. 20 mA
D.C. noise margin at Tamp = 25 °C
rangel : Vp=12V My =My typ. 5 Vv
i _ My, typ. 5 VvV
range [I: Vp=1SV My eyp. 3 v

PACKAGE OUTLINE 16-lead plastic dual in-line (see general section).
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FZJ121/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 00021

GENERAL DESCRIPTION

The FZJ121/2.FF32 comprises two independent JK flip-flops, operating on the master-
slave principle. Operation depends on voltage levels only, e.g. rise and fall times of
all input signals including the trigger signals are immaterial.

The set and reset inputs (overriding any other input) are active at LOW level. There are
no slow-down terminals.

Typical applications include counters and shift registers.

FUNCTION TABLES
th th+ 1 21 :2 81 82
| X1 | @ 3174 3 4
Ll X2 | Q L [H [H L
H L L H
L L
Plp HO|H Q@ | Q@ D
H L H L L X X )
H H Qn 1) Q(Qy) is opposite Q1(Q3)
. . 2) If S (SS) and Sz (54) return

82 Iz gppzigz 81 to HIGH simultaneously the

4 PPOS 3 Q -states will be indeterminate.

H = HIGH state (the more positive voltage)
L = LOW state (the iess positive voitage)
X = state is immaterial

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage VP max. 18 A%
Output voltage VqQ max. Vp

Input voltage V}, Vg Ve max. 18 A%
Input current at Vp =17 V it max. 25 mA
Storage temperature T g =65 to +150 °c
Operating ambient temperature Tamb 0 to +70 oc
Output short-circuit duration tQsc max. 1 s}

1y Only one output may be shorted at a time.

152 ] I August 1975




2722 006 00021 DUAL JK MASTER-SLAVE FLIP-FLOP FZJ121/2.FF32

SYSTEM DESIGN DATA
Uniform system temperature Ta mb 0 to +70 °c
Uniform system supply voltage (range I) VP 11,4 to13,5 v
(range II) VP 13,5 to 17 A\
Available d.c. fan-out NapL max. 10
D.C. noise margin to all inputs: range I at V {ML min. 2,8 v
- ret puts: rang Pmin | My min. 2,5 VvV
My, min. 2,8 A%
range II at Vppyin {MH min. 4,5 v
Supply current at range I : VP =12V IP typ. 15 mA
range II: Vp = 15V Iy typ. 20 mA
Thermal resistance from system to ambient Rth max. 150 oC/W
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FZJ121/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 00021

CHARACTERISTICS Test conditions: atjrange I (Vp=12V); Tamb = 0 to +70 °C

Conditions and references

Sym - . 1) Vp
bol min., typ. ' max. V)
Static data
Voltages
t :T - -
Input HIGH Vry 6,5 vV 11,4 VQL 1,7V
;K Vig 8,0 - -V |11,4 IS = 15 mA
S Ve | 7,5 - -V o|11,4 QL ™~
Input LOW: T VTL - - 4,0 V 11,4 Vu 210V
I K VIL - - 5,5 V [|and ) =0.1 mA
S Vs, - - 4,5 V [13,5 QH =
11,4 2)
' Vi 4,5V
Output HIGH Vou | 10,0 11,3 - V |and } L~ =
Q 13,5 lQu = 0.1 ';)A
_ ViHz7,5v
Output LOW VoL 0,9 1,7 V |11,4 { oy - 15 ma
D.C.noisemargin: HIGH My 2,5 5,0 - VvV |11,4
LOW |M. 2,8 5,0 - v , 4
Currents
Input HIGH: T Ity - - 3 pA s olf V=135V
LK S Iy - - 1 pA ’ (other inputsQV)
Input LOW: T IrL - 1,6 3,0 mA[13,5|] ViL=1,7V
KK s Y |y - 0,8 1,5 mA[13,5(] vy =1,7V
11, 4
Output HIGH 'IQH 0,1 - - mAjand } VQH =10V
13,5
Output LOW IQL 15 - - mA|lll,4 VQL =1,7V
Supply data
Supply current Ip - 15 24 mA|13,5

1) A1l typical values under test conditions: Tymp = 25 °C and Vp = 12 V.
2) Measured to Sy and Sy.
3) For dynamic: -Igy, = 1,5 x specified values.
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2722 006 00021 DUAL JK MASTER-SLAVE F LIP-FLOP FZJ121/2.FF32

CHARACTERISTICS (continued)
Test conditions : at range I (Vp = 12 V); T, = 0 to +70 0C

ts)g;n- min. typ. 1) max. Conditions and references

Dynamic data
Times
Propagation delay:

T—=Q

fall time tpdf 270 450 770 ns

rise time tpdr 160 290 520 ns

RorS—=Q

fall time tpdf 180 330 580 ns

rise time tpdr 70 165 330 mns

output fall time tf 70 120 210 ns

output rise time | t, 200 340 570 mns Cp, = 10 pF
Clock rate N=1

(duty cycle 50%) | fc 0,2 0,5 - MHz Tamb = 25 °C
Input times _

T input tTH 0,6 - - s Vpd =45V

R innut tn T 1,0 - - s

o Inpul N L ’ [ ad

S input tSL 1,0 - - us
J or K input

hold time thold 0 - - ns

set-up time tsu 0 - - ns
T input slope (-dV/dt)Tmin 1 V/ps

Iyan typical values under test conditions: Tgmp =25 °C and Vp = 12 V.,
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FZJ121/2.FF32

DUAL JK MASTER-SLAVE FLIP-FLOP

CHARACTERISTICS (continued)

Test conditions: at range II (Vp = 15 V); Ty, = 0 to +70 OC

Sym -

1Y)

Conditions andreferences

min. typ. max. Vp
bol V)
Static data
Voltages
Input HIGH: T Vg 6,5 - -V |[13,5 VoL S1.7V
;K Vig | 80 - -V 13,5 IQ 18 A
S Vsy | 7,5 - -V [13,5 QL
Input LOW: T VL - - 4,0 V |11,4
I K vip | - - 55 V |and } Yauzi2 v
S Vg1, - - 4,5 V [13,5 QH ™+
11,4 - 2)
Output HIGH Vou |12,0 14,3 - V [and ] ‘_’IIL -=4651vm A
13,5 QH ~ ™
35 Vigz7,5 Vz)
Output LOW VQL - 1,1 1,7 V |13, { IQL - 18 mA
D.C.noisemargin:HIGH | My 4,5 8,0 -V |13,5
LOW ML 2,8 5,0 -V |13,5
Currents
Input HIGH: T Ity - - 3,0 pAl|, Vg =17V
LK S I - - 1,0 pA (other inputs0V)
Tnput LOW: T v |- 2,0 3,6 mA|l7 _
BKsd || - 1,0 1,8 mA(17 ViL =57V
13,5
Output HIGH 'IQH 0,1 - - mAjand ] VQH =12V
17
Output LOW IQL 18 - - mAj|13,5 VQL =1,7V
Supply data
Supply current IP - 20 32 mA|l7

2) Measured to S5 and S;.

3) For dynamic: ~-Is1, = 1,5 x specified values.

1) All typical values under test conditions: Ty, = 25 °C and Vp = 15 V.
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2722 006 00021

DUAL JK MASTER-SLAVE FLIP-FLOP

FZJ121/2.FF32

CHARACTERISTICS (continued)
Test conditions at range II (Vp = 15 V); Tamp = 0 to +70 °C

izin- min. typ. 1y max. Conditions and references

Dynamic data
Times
Propagation delay:

T —»Q

fall time tpdf - 470 - ns

rise time tpdr - 330 - ns

RorS—Q

fall time tpdf - 340 - ns

rise time tpdr - 195 - ns

output fall time te - 75 - ns

output rise time | tp - 410 - ns Cyg, = 10 pF
Clock rate N=1

(duty cycle 50%) | f¢ 0,2 0,5 - MHz Tamp = 25 °C
Input times _

T input tTH 0,6 - - ps Vpd =45V

R input tRL 0,6 - - ps

S input tS1, L0 - - us
J or K input

hold time thold - - ns

set-up time tsu 0 - - ns
T input slope (-dV /dt)Tmin 1 V/ps

Lyan typical values under test conditions: Tamp =25 %C and Vp = 15V,
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FZ)121/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 00021

CHARACTERISTICS (continued)

Dynamic data

T INPUT

trL
tSU o
|
J or K INPUT ViHmin
/ \ J VikHmin \

72555741

Waveforms illustrating conditions for change of state

/ \
/

J or K INPUT

Vit min / VKL max

72557151
Waveforms illustrating conditions for no change of state
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2722 006 00021 DUAL JK MASTER-SLAVE FLIP-FLOP FZJ121/2.FF32

CHARACTERISTICS (continued)

Dynamic data

SZ(SI) INPUT

Van 90%
Vpd
01(02) OUTPUT 0%
Vo = ———————
|t l-—
<"'5pdr—>
Vo ——————

02(01) OUTPUT

Var 7255575.2
tr -

Pulse generator (S-input): t,. = 350 ns; tg = 120 ns; tgy = 700 ns; Vpd =+4,5V

Sy +7,5V
pulse
generator 6 a
'T
) [ De-
T—O0 FF
K l
pulse 9 Q; 7255842
generator l —
C. |C
500 500 S,
e »

Measuring conditions: Vp = +12V; +15V
Cp, = 10 pF (including probe and jig capacitance)
Tamp = 25 °C
All other inputs are floating.

Waveforms illustrating conditions for set inputs. Set input signals are not supplied simul-
taneously.
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FZ)121/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 00021

CHARACTERISTICS (continued)

Dynamic data WV ————

T INPUT

Q,(Q,) OUTPUT

02(01) OUTPUT

Pulse generator (T -input): t. = 350 ns; tg = 120 ns; try = 400 ns; Vpd =+4,5V

+7,5V

1 e

pulse
generator FF
K .
500 l
? = &
TCL CL
20— ¢
7

Measuring conditions: Vp = +12 V; +15V

[ De-

7255841

Cy, = 10 pF (including probe and jig capacitance)

Tamp = 25 °C
All other inputs are floating.

Waveforms and loading circuit illustrating measurement of tpqy and tpdf-
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2722 006 00031 FZJ131/4.FF33

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

" [of QUADRUPLE D-TYPE LATCH FLIP-FLOP
2|__ ) [ Osl6
nE 18] _[15] [a] [13] [iz] [11] [io] [s
P Q Q D, T, D3 Qs Qg

— FZJ131/4.FF33
s Q @ Dy T, D, Q3 Q, @
1T 2] 13 1] 157 Le] 7] 18

7255975.1

FF

|—FF

7255977

QUICK REFERENCE DATA

Supply voltage (range I) Vp nom. 12 Vv
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©C

Available d.c. fan-out

Tamp = 0 to +70 0C } LOW state Nal, max. 10

Average supply current at T, = 25 °C
VP =13,5V IPav typ. 22 mA
Vp=17V Ipay typ. 28 mA

D.C. noise margin at T, = 25 °C

rangel : Vp=12V ML =My typ. 5 VvV
. _ Mi, typ. 5 V
range [1: Vp =15V { My typ. 8 v
Average power consumption
(50% duty cycle) range I : Vp =12V Py typ. 264 mw
range II: Vp =15V Pyy typ. 420 mwW

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZJ131/4.FF33 QUADRUPLE D-TYPE LATCH FLIP-FLOP 2722 006 00031

CIRCUIT DIAGRAM

—OP
R3 R R7 R9 R12 RIS R16
TR1 D2 RS R D22 TR6
—i¢
R R17
foa A D20
R2 D4 R18
D5 D6 | D10 D13 D15 D16 | D18 D19
Q TR3 - TRS —0Q,
D1
RS Yo7 on Yo N
D12
TR2 TR& ——{ TR7
R6 R10
o 7255978.1 o¢
D8
D9
o
T Dy
LOGIC DIAGRAM
D —q,
—
\V4 )
o
—— Q
T _ 1

l 7268344
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2722 006 00031

QUADRUPLE D-TYPE LATCH FLIP FLOP

FZJ131/4.FF33

LOGIC FUNCTIONS

The FZJ131/4.FF33 comprises four D-type latch flip-flops. Information present at a
data input D, is transferred to Q as long as T is HIGH.
When T is LOW, D does not affect Q.

Function table

input output H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
T D (tn) Q (tn -+ 1)
tp = bit-time before trigger pulse
L L Qn tn+1 = bit-time after trigger pulse
L H Qn n+l gger puls
H L L
H H H
RATING Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp max. 18 V —
Output voltage V@ max. Vp —_—
Input voltage Vp, VT max. 18V -
Storage temperature Tstg -65to+150 °C
Operating ambient temperature Tamb 0to+70 ©C
Output short-circuit duration tQsc ' max. 1 sl
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage (range I) Vp 11,4to 13,5 V
(range II) Vp 13,5to 17 V
Available d.c. fan-out NalL, max. 10
. . . . . ML, min. 2,8 V
D.C. noise margin to all inputs:range I at Vppin My min. 25 V
Mg, min. 2,8 V
range I at Vemin min. 45 V
Power consumption
(50% duty cycle) at range 1 : Vpmax Py max. 432 mw
at range II : Vpmax . Pav max. 720 mW
Supply surrent at range I : Vp=12V Ip max. 32 mA
range II : Vp =15V Ip max. 42 mA
Thermal resistance from system to ambient Rth max. 150 oC/W
1) Only one output may be shorted at a time.
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FZJ131/4.FF33 QUADRUPLE D-TYPE LATCH FLIP-FLOP 2722 006 00031

CHARACTERISTICS Test conditions: at range I (Vp =12 V); T,p = 0 to 470 °C

Conditions and references
Sym- 1 Vp
bol min. typ.~) max. V)
Static data
Voltages
Input HIGH: D, T VIH 7, 5 - - A\
Input LOW: D, T VIL - - 4, 5 v
Output HIGH VoH 10 11,3 -V 11,4 {VI =75V
Q ’ -lgy = 0,1 mA
VTH = 7, 5 \%
OQutput LOW VQL - 0,9 1,7 v 11,41 Vp, =45V
IQL =15 mA
D.C.noise margin
HIGH My 2,5 5,0 - A% , 4
LOW M, 2,8 5,0 - A% 4
Currents
Vg =13,5V
. - - IH ’
Input HIGH: D, T | Iiyg 1 PA 13,5 other inputs 0 V
Input LOW: D -IpL, - - 3 mA 13,5| VpL =17V
T =l - - 6 mA 13,5| Vo, =17V
Output HIGH _IQH 0,1 - - mA 11,4 VQH = 10V
Output LOW IQL 15 - - mA 11,4 VQL =1,7V
Output short-
circuited =IQsc 9 15 25 mA 13,5 Vi =0; VQ =0
Supply data
Supply current Ip - 22 32 mA 13,5 Vi = 0

1) All typ. values under test conditions: Ty, = 25 °C and Vp = 12 V,

164 ” “ August 1975



2722 006 00031

QUADRUPLE D-TYPE LATCH FLIP-FLOP

FZJ131/4.FF33

CHARACTERISTICS (continued)

Test conditions: at range 1 (Vp = 12 V); Tapp = 0 to +70 °C

conditions and

S 1 in. typ. 1 .
ymbo min. typ. %) max references
Dynamic data
Times
Propagation delay:
T — Qi
fall time tpdf 70 120 210 ns
rise time tpdr 90 160 310 ns
Ty — Q2
fall time tpdf 70 120 210 ns
rise time tpdr 90 150 310 ns —
DI — Q1 pum—
fall time tpdf 30 70 150 ns —_—
rise time tpdr 90 175 310 ns
D) — Q2
fall time t 70 130 290 ns
pdf -
rise time tpdr 30 70 150  ns gl; 10 pF
output fall time tf 15 35 60 ns Tamb = 25 °C
output rise time ty 50 90 170 ns Vpd =4,5V
Clock rate
(duty cycle 50%) fe 0,5 - - MHz
D input
hold time tholdH 150 - - ns
tholdL 50 - - ns
set-up time tsuH 300 - - ns
tsuL 500 - - ns
T input (-dV/dt)Tmin 1 V/us
1) All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
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FZJ131/4.FF33 QUADRUPLE D-TYPE LATCH FLIP-FLOP 2722 006 00031

CHARACTERISTICS (continued)
Test conditions: at range II (VP =15V); Tamb =0 to +70 °C

Conditions and references
Sym - : 1 Vp
bol min, typ.+) max. )
Static data
Voltages
Input HIGH: D, T | Viy 7,5 - - A%
Input LOW: D, T Vi1, - - 4,5 A%
Vi=7,5V
Output HIGH VoH 12 14,3 - v 13,5 { =7
Q “Iqy = 0,1 mA
Ve =75V
Output LOW vqQL - 1,0 1,7 \% 13,5({ Vpp, =45V
IgL = 18 mA
D. C.noise margin
HIGH My 4,5 8,0 - A% 13,5
LOW My, 2,8 5,0 - v 13,5
Currents
Vg =17V
. - - IH
Input HIGH: D, T | Ijpy 1,0 HA 17 (other inputs 0 V)
Input LOW: D =IpL, - - 3,6 mA 17| Vpp =17V
T Iy, - - 7,2 mA 17 | VoL =17V
Output HIGH -Ign | 01 - -~ mA | 13,5] VQu=12V
Qutput LOW IQL 18 - - mA 13,5 VQL =1,7V
Qutput short-
circuited -Igsc 9 15 25 mA 17 Vi =0; VQ =0
Supply data
Supply current Ip - 28 42 mA 17 Vi = 0

1) All typ. values under test conditions: T, =25° and Vp=15V.

amb

166 ” ‘ ” August 1975



2722 006 00031

QUADRUPLE D-TYPE LATCH FLIP-FLOP

FZJ131/4.FF33

CHARACTERISTICS (continued)

Test conditions: at range II (Vp = 15 V); Tamp = 0 to +70 °C

T input slope

(-dV/dt)Tmin

- 1V/us

. 1 conditions and
Symbol min. typ. *) max references
Dynamic data
Times
Propagation delay:
Ty — Q
fall time tpdf
rise time tpdr
T — Qg
fall time tpdf
rise time tpdr
D —Q
fz?ll ti{ne tpdf
rise time tpdr
DL —=Q Cy = 10 pF
fall time tpdf N
ise ti t .b.f. -
rise time pdr t.b.f Tamb = 25 OC
output fall time tr Vpd=4,5V
output rise time
tr
Clock rate
(duty cycle 50%) feo
D input
hold time
set-up time

1) All typ. values under test conditions: Tamb = 25 °C and Vp = 15 V.
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FZJ131/4.FF33 QUADRUPLE D-TYPE LATCH FLIP-FLOP 2722 006 00031

CHARACTERISTICS (continued)

Dynamic data

Dy.D, or D3, D, INPUT

+75V

T, or T, INPUT 50
OV et

Q4,03 or Q5,07 OUTPUT

—» -] . e -—
tholdH tholdL

50%
tpdr
(Ty—Qq)
‘—/ /-b | -
tpor
(T—Q,)

50%

Q,.Q, or Qg,Qg OUTPUT

- 7255976.2

todf tpdr
(T)—>Q;) (Tj—=Q,)

04,0, or 03,0, INPUT ?‘»50% 5;

Tyor T, INPUT

Q,.030r Q5,Q; OUTPUT /f 50% S\

] | W
| Yoar | - - toaf
(01—>Q,) (Dy—>Qy)

Q,,Q, or Q,Qg OUTPUT \

§50 % 7
— tpd' - — tvar -—
(Dy—+Q3) (D1—»Q3) 7269680

Waveforms illustrating measurement of thdr and tpdf (T—=Q): (D-+=Q)
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2722 006 00041 FZJ141/FF34
2722 006 00051 FZJ151/FF35

© The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

SINGLE SYNCHRONOUS DECIMAL COUNTER
SINGLE SYNCHRONOUS 4-BIT BINARY COUNTER

161 151 J14] J13] J12f J11] 10} |9

m 3 s |7 J16 P CT CE Qg Sg Qa Sa QE
Qx Qs Q¢ 1Q P
o I I FZJ141/FF34
see note
ot A R T Cq Sc Qc Sp Qp @
wleT ‘ﬁ' )__059_ T Bl Gl 6] 170 6
7255980
3[Ca
1] [15] [ [3] fiz] 7] [i9] [
?SA ?Sa ?Sc ?SD ?R CE "] =
oz & |5 | % B ) ‘P CT CE Qg Sg Qs Sa QE
e FZJ151/FF35
R T Cq Sc Qc Sp Qp @
Note 1 2] (3] lal (5] 16] [7] |8

7255979

FZ]141/FF 34: without connections indicated
by dotted line

FZJ151/FF35: with connections indicated by
dotted line

QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©OC
Available d.c. fan-out
Tamb = 0 to+70 0C LOW state NaL max. - 10
Operating frequency at T, 5 = 25 °C
duty cycle 50%: range 1/11 fe max. 1,5 MHz
Average supply current at Ty = 25 OC
Vp=13,5VatvqQL Ipay typ. 20 mA
Vp =17 Vat VqQL Ipay typ. 23 mA
D.C. noise margin at Tamp = 25 °C
rangel : Vp=12V ‘ My, =My typ. 5 Vv
S ' [ My, typ. 5 V
rangeIl: Vp=15V My typ. s v

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZJ141/FF34 DECIMAL COUNTER 2722 006 00041
FZN51/FF35 4-BIT BINARY COUNTER 2722 006 00051

GENERAL DESCRIPTION

The FZ]141/FF34 and FZ]151/FF35 are synchronous counters consisting of 4 master-slave

flip-flops.

The FZ]141/FF34 is a decimal counter with common T and R input and a set (S) input for
each bit. The condition input (CE) and output (QE) are for coupling these circuits.

The FZJ151/FF35 is a 4-bit binary counter with a common T and R input and a set input
per bit. The direct reset inhibits the count and simultaneously all flip-flops return to
LOW. The output information of each flip-flop of both circuits changes when T goes from

HIGH to LOW.
LOGIC FUNCTIONS

Count condition: SA = Sg =S¢ = Sp = CT = CE = R = HIGH

FZ)141/FF34
count outputs
Qa| QB|Qc| Qp| QE
0 L |L|{L]|L L
1 H{L |L]|L L
2 L |H  |L]|]L L
3 H|H |L|L L
4 L|L |H|L L
5 H|L |H|L L
6 L|H]|H|L L
7 H|H H|L L
8 L|L |L|H L
9 H|L |L|H H

Pin description

CT = condition enable trigger at input T
CE = condition enable for output QE
QE = output enable

Set and reset conditions

FZJ151/FF35
count outputs
Qal QB|Qc|Qp| QE
0 L|L|L|L L
1 |H|L|L|L L
2 |L|H|L|L L
3 |H|H|L|L L
4 (L|{L|H]|L L
S|H|L|H]|L L
6 |L|H|H|L L
7 |H|{H |H|L L
8 |L|L |L|H L
9 |H|{L|LI|H L
10|L|H|L|H | L
11 H|H |L|H L
12 L{L|HI|H L
13 H|L |H|H L
14 {L|{H |H|H L
15 | H|{H |H | H H

inputs outputs H = HIGH state (the more positive
voltage)
R|Ssl Sp|Sc|Sp| Q| %8|%|% L = LOW state (the less positive
LIH| H|H|H|L L|L|L voltage)
LIL| X[ X |X|H XXX X = state is immaterial
LX) L)X X)X HIX X All set and‘reset inputs, when LOW, over-
LIX| X|L|X|X X |H|X . . . .
Llx! x!I x| Llx x|x|u ride the count input signal and set the flip-flops
corresponding to the table at the left.
Set and reset terminals may not be left floating
but must be connected to the supply voltage Vp.
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2722 006 00041 DECIMAL COUNTER FZJ141/FF34
2722 006 00051 4-BIT BINARY COUNTER FZJ151/FF35

LOGIC FUNCTIONS (continued)

Enable conditions

input CT | input CE l enable output QE
L no count L L o
H count H X))

*) Depends on logic state of other
inputs of the final gate.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 18 A%
Output voltage VQ max. Vp

Input voltage Vi max. 18 v
Input current at Vp =17 V =T, max. 25 mA
Storage temperature TStg =65 to +150 oC
Operating ambient temperature Tamb 0to +70 oc
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FZJ141/FF34

DECIMAL COUNTER

2722 006 00041

FZJ151/FF35 4-BIT BINARY COUNTER 2722 006 00051
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2722 006 00041 DECIMAL COUNTER FZJ141/ FF'34
2722 006 00051 4-BIT BINARY COUNTER FZJ151/FF35

SYSTEM DESIGN DATA

Uniform system temperature T 0to +70 oC

amb
Uniform system supply voltage (range I ) Vp 11,4 to 13,5 v
(range II) Vp 13,5to 17 A%
Available d.c. fan-out Nap max. 10
. . M min 2,8 A%
. . ) L . s
D.C. noise margin to all inputs: range I at Vpyiy {MH min, 2.5 v
M min, 2,8 A%
. L ’
range IT at Vppin {MH min. 45 v
Clock rate at Ty} = 25 °C
duty cycle 50%; range 1/11 fe min. 0,5 MHz
fe typ. ) 1,5 MHz
Supply current at rangeI : Vp =12V
at VQH Ip typ. 12 mA .
at VQL Ip typ. 20 mA
at range Il : Vp =15V
at VqQu Ip typ. 15 mA
at VqQL Ip typ. 23 mA
Thermal resistance from system to ambient Ren max. 150 o°c/w
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FZJ141/FF34
FZJ151/FF35

DECIMAL COUNTER
4-BIT BINARY COUNTER

2722 006 00041
2722 006 00051

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tymp = 0 to +70 °C

Conditions and references
Sym- . 1 Vp
bol min. typ.") max. )
Static data
Voltages
Input HIGH Vig 7,5 - -V 11,4
Input LOW ViL - - 4,5 V 13,5
_ ViL=4,5V
Output HIGH VQH 10 11,3 A% 11,4 { "IQ =0.1mA
Vi =75V
- H
Output LOW VQL 0,9 1,7 V 11,4 {IQ=15 mA
D.C. noise margin: HIGH| Mpy 2,5 5,0 - A" 11,4
‘LOW| My, 2,8 5,0 -V 11,4
Currents
Input HIGH Iy - - 1 pA | 13,5 Vig=13,5V
Input LOW =1L - 0,8 1,5 mA| 13,5| Vy,=1,7V
, ' 11,4
Output HIGH -IqQu 0,1 - - mA| and }VQH =10V
13,5
Output LOW IQL 15 - - mA| 11,4 VQL= 1,7V
Output. short-circuited 'IQsc 9 15 25 mA| 13,5| V;=0; VQ =0
Supply data
Supply current
at VQH Ip - 12 - mA| 13,5 V;=13,5V
Vg =0V
- - R
at VqL Ip 20 mA | 13,5 { other inputs 13,5 V

1) All typical values under test conditions: Tamp = 25 °C and Vp=12V,
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2722 006 00041 DECIMAL COUNTER FZJ141/FF34
2722 006 00051 4-BIT BINARY COUNTER FZJ151/FF35

CHARACTERISTICS (continued)
Test conditions: at range I (Vp = 12 V)

zz;n— min. typ. 1) max. Conditions and references
Dynamic data
Times
Propagation delay:
T —=QA;QB; Qc: QD
fall time tpdf 90 200 450 ns
rise time tpdr 90 200 450 ns
T —= QE
fall time tpdf 150 300 500 ns
rise time tpdr | 200 400 700 ns
CE—» QE ;’Pﬁi =45V
fall time tpdf 25 60 200 ns -
p =
rise time thd 90 200 450 ns CL = 10 pF
pdr Tamb = 25 °C
R —=QA; Qp; Qc: QD
fall time tpdf 70 150 310 nmns
SA™Qa; Sp —=Qp;
Sc—*Qc; Sp™=Qp
rise time tpdr 30 120 210 ns
Clock pulse duration tT 0,5 - - us Vpd =4,5V;N=1
Clock rate fe 0,5 - - MHz duty cycle 50%
Reset pulse duration tr, | 0,5 = - us
Reset recovery time )
(T input) tRrec| = -~ 2 s
Reset pulse duration le:i: 45V
i . 1 - - -
during set operation tR1S Ms Tarp = 25 °C
Set inputs (SA;SB; SC; SD)
set-up time tsu 1 - - us
Set inputs (SA;SB; S¢; Sp)
hold time thold 1 - - us
Output fall time atQ tf 5 20 60 ms
Output rise time ty 90 250 450 ns
Output fall time at QF tf 30 60 210 ns
Output rise time ty 70 140 310 ns
T input slope (-dV /dt)Tmin 1 V/ps

1) All typical values under test conditions: Tamb =25 °C and Vp = 12 V,
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FZJ141/FF34 DECIMA L COUNTER 2722 006 00041
FZJ151/FF35 4-BIT BINARY COUNTER 2722 006 00051

CHARACTERISTICS (continued)
Test conditions: at range II (Vp = 15 V); Tymp, = 0 to +70 °C

Conditions and references
bol min. typ.~) max, V)
Static data
Voltages
Input HIGH ViH 7,5 - -V 13,5
Input LOW vi, | - - 45 V 17,0
_ Vi, =45V
Output HIGH VQH 12 14,3 A% 13,5 {"IQH =0,1 mA
- ViH =7, 5V
Output LOW vQL 1 1,7 V 13,5 {IQL= 18 mA
D.C. noise margin: HIGH| My 4,5 8 - A% 13,5
LOW | My, 2,8 5 - VvV 13,5
Currents
Input HIGH Iy - - 1 pA | 17,0 Vi =17,0V
Input LOW =L - 1,0 1,8 mA| 17,0 | Vi=1,7V
Output HIGH 'IQH 0,1 - - mA | 13,5 VQH =12V
OQutput LOW IQL 18 - - mA| 13,5 VQL =1,7V
~ Output short-circuited  |~Iog. 9 15 25 mA|17,0| Vi=0;Vg=0
Supply data
Supply current
at VQu Ip - 15 23 mA| 17,0 | Vy=17,0V
- - IVR = 0 \'%
at VqL Ip 23 36,5 mA| 17,0 | other inputs 17,0 V

1) All typical values under test conditions: T =259 and Vp =15 V.

amb

176 August 1975



2722 006 00041
2722 006 00051

DECIMAL COUNTER

4-BIT BINARY COUNTER

FZJ141/FF34
FZJ151/FF35

CHARACTERISTICS (continued)
Test conditions : at range I1 (Vp = 15 V); Ty = 0 to +70 °C

(-dV/ ‘Ijt)Tmin

:Z;n- min. typ. 1) max. Conditions and references
Dynamic data
Times
Propagation delay:
T—Q
fa'll tifne tpdf ns
rise time tpdr ns
T —= QE
fall time tpdf ns
rise time tpdr ns
CE—™QE
fall time tpdf ns
rise time tpdr ns CL = 10 pF
R—=Q N=1
fall time thdf t.b.f, ns Tamb = 25 °C
SA—'—>QA’ SB—"QB Vpd=4,5V
rise time tpdr ns
SC—’QC, SD—DQD
fall time tpdf ns
output fall time } at Q tf ns
output rise time ty ns
output fe}ll tlTne } at QE
output rise time
T input slope 1 V/ps

1) All typical values under test conditions: Tymp = 25 °C and Vp =15 V.
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FZJ141/FF34 DECIMA L COUNTER 2722 006 00041
FZJ151/FF35 4-BIT BINARY COUNTER 2722 006 00051

CHARACTERISTIC (continued)

R INPUT

Viu
Sp,Sg,Sc or Sp INPUT \ vy Vo
\p p
Vip - === —————

- tsy —»|le— thold —»

Vo == —— ——

Qa,Qg,0¢ 0rQy OUTPUT

7268339.2
VO L
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FZJ141/FF34
2722 006 00041 DECIMA L. COUNTER
2722 006 00051 H 4-BIT BINARY COUNTER FZJ151/FF35

CHARACTERISTICS (continued)

FZJ141/FF34 SN
R INPUT

S, INPUT

Sg INPUT

Sc INPUT

Sp INPUT

T INPUT

|
|
T r—1 1T """ "1 71
|
|

|

U

CT INPUT

Q, OUTPUT

(RS NS RSN S S ——

|
|
|
I
|
|
t
1

Qg OUTPUT

Q¢ OUTPUT

1

Qp OUTPUT

JE O S S

QE OUTPUT

H
i
|
|
|
|
]
|-
|
1
|
I
-+

|
resetting setting

Cousni:tejz‘gz;pUt —_— 0 I 6 1 6 I.7 l 8 l 9 [ 0] 1 | 2 [ 2 l7zsasa1.s
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<+———— counting —————l<+——blocking
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FZJ141/FF34
FZJ151/FF35

DECIMAL COUNTER
4-BIT BINARY COUNTER

2722 006 00041
2722 006 00051

CHARACTERISTICS (continued)

FZJ151/FF35

R

$p

So

cT

Qa

Qc

Qp

QE

counter output
situation

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

OUTPUT

OUTPUT

OUTPUT

OUTPUT

OUTPUT

I
|
T__r___.__ —_———— e
|
|

1
I
[._—l..__[ —— - )}

|
!
!
|
I

resetting  setting

I
I
I
I
|
[
!
]
[
[
I
|
I
|
|
I
I
|
I
{
I
|
|
I
|
I
|

+———— counting ————I<«——blocking

—_— °|12|12[13|”*|‘5|°|‘12[2|7mm,.
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2722 006 00061 FZJ161/FF36

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

SINGLE SYNCHRONOUS 4-BIT SHIFT REGISTER

with slow-down capability

4L 6 10 12
Qa Qg Qc Qp
2]D
C .
3t 18] _[1s]_[1a] [13] [r2] J11] [wo] [9
P C T R Qp Sp Q¢ S
14]T QT D °p Mc >c
FZJ161/FF36 —
15/Car Cs D Cgp Qp Sp Qg Sg @ —_—
1 12] [3] te] Is] L8] [7] |8 —
1 7267622.1
Cs Sa Sa Sc Sy [R
1 5 7 9 n 13
72676231
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©oC
Available d.c. fan-out .
Tamb = 0 to +70 OC LOW state NaL max. 10
Average supply current at Tgmp = 25 °C
Vp=13,5V Ipay typ. 21 mA
Vp= 17V Ipav typ. 26 mA
D.C. noise margin at Ty = 25 °C
rangel : Vp=12V My, =My typ. 5 VvV
. _ Mj, typ. 5 V
range II: Vp =15V My typ. 8 v
Average power consumption
(50% duty cycle) range I : Vp =12 V Py typ. 180 mw
range I1: Vp =15V Pyy typ. 390 mw
PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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- FZJ161/FF36 SINGLE SYNCHRONOUS 2722 006 00061

4-BIT SHIFT REGISTER

o
i}

GENERAL DESCRIPTION

The FZJ161/FF36 consists of a synchronous 4-bit shift register with serial or parallel
inputs and serial or parallel outputs.

It is used as serial to parallel or parallel to serial converter, register and memory.
The device has slow-down inputs (CQD and CQT).

LOGIC DIAGRAM

Sa Qa Ss Qg Sc Q¢ Sp Qp
Cs
D —] —-OD—‘
c —o| FF —o| FF —O| FF —O| FF
QD
A I T 1 ]

T —j 72676241
Car ——J

Pin description

Cs = condition set input

D = data input

Cqp = slow-down data input
reset input

T = trigger input
CQT = slow-down trigger input
S = set input
Q = output
FUNCTION TABLE
inputs outputs
Cs| R|SA|{Sg|Sc|Sp|Qa | Q| Qc |Qp H = HIGH state (the more
positive voltage)
LI L| X | X]|X X L L L L
A R e R
LIH| X|Xx|Xx|Xx shift postive voutage)
X = state is immaterial
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2722 006 00061 SINGLE SYNCHRONOUS FZJ161/FF36
4-BIT SHIFT REGISTER

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 18 v
Output voltage VqQ max. Vp

Input voltage Vi max. 18 A%
Input current at Vp =17 V s max. 25 mA
Storage temperature TStg -65 to +150 °c
Operating ambient temperature Tamb 0to +70 °c
Output short-circuit duration tQsc max. 1 s 1

SYSTEM DESIGN DATA

Uniform system temperature T 0to +70 °c

amb
Uniform system supply voltage (range I) Vp 11,4t0 13,5 'V
(range II) Vp 13,5to 17 )%
Available d.c. fan-out Na1, max. 10
. o . . . My, min. 2,8 v
D.C. noise margin to all inputs: range I at Vppyip {MH min. 2.5 v
) . L min. 2,8 \'
range II at Vppyin My min. 4.5 v
Power consumption
(50 % duty cycle) at range I @ Vpmax Pay max. 340 mW
at range 11t Vpoo Pav max. 715 mW
Supply current at range I : Vp=12 V Ip max. 33 mA
range II: Vp= 15V Ip max. 42 mA
Thermal resistance from system to ambient Rip max. 150 OC/W

1) Only one output may be shorted at a time.
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FZJ161/FF36 SINGLE SYNCHRONOUS 2722 006 00061
4-BIT SHIFT REGISTER

CHARACTERISTICS Test conditions: at range I (Vp =12 V); Ty = 0 to +70 °C

Conditions and references
Sym- . 1 Vp
bol min. typ.”) max. V)
Static data
Voltages
Input HIGH Vig 7,5 - -V |11,4
11,4
Input LOW ViL - - 4,5V |and
13,5
_ Vi =4,5V
Output HIGH VQH 10 11,3 vV o|11,4 {’IQH -0 1mA
Vig=7,5V
- IH ,
Output LOW VQL 0,9 1,7V |11,4 { IQL: 15 mA
D.C. noise margin:HIGH | My 2,5 50 -V |11,4|
LOW | M, 2,8 5,0 -V |11,4
Currents
Input HIGH IIH - - 1 pA 13,5 VIH =13,5V
Input LOW
Cg-input -IcsL - - 6 mA|13,5 ViL= 1,7V
other inputs -1 - - 1,5mA|[13,5 ViL= L7V
Output short-circuited 2) | ~Iqge 9 15  25mA|13,5 VI=0;Vq =0
Supply data
Supply current Ip - 21 33 mA|13,5 Vi =0

1) All typ. values under test conditions : Tamp = 25 °C and Vp = 12 V.
2) Short-circuit duration max. 1 s.
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2722 006 00061 SINGLE SYNCHRONOUS FZJ161/FF36
4-BIT SHIFT REGISTER

CHARACTERISTICS (continued)
Test conditions: at range I (Vp = 12 V); Tymp = 0 to +70 °C.

Sym- min, typ. 1) max Conditions and
bol - P ) references
Dynamic data
Times
Propagation delay:
T —=Q
fall time tpdf 90 140 450 ns
rise time tpdr 90 140 450 ns
R —Q
fall time tpdf 0,6 0,8 1,3 s Vpd =4,5V
CS_’QrSA_.QA:SB_’QB; N=1
Sc—=Qc, Sp—Qp
fall time thdf 90 140 450 ns Cy, = 10 pF
rise time tpdr | 100 240 500 ms Tamb = 25 °C
output fall time te 5 20 60 ns
output rise time tr 70 150 290 ns
Clock pulse duration tr 0,5 - - s Vpd=4,5V;N =1
Clock rate fo 0,5 1,5 -~ MHz | duty cycle 50%
Reset pulse duration tR1, 0,5 - - s
Reset pulse duration
during set operation tRLS 1 - - ps
Set-up times at Vpd =4,5V
SA; SB; Sc; Sps Cs tsy 1 - - us :
N=1
D tsu 0 - - s
=925 0
Hold times at Tamb =25 °C
SA; Sg; Sc; Sp; Cs thold | 1 I
D thold Or 5 - - ps
T input slope (-dV/dt)Tmin 1 V/ps

1y All typical values under test conditions: Tymp =25 °C and Vp = 12 V.,
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FZJ161 /FF36 SINGLE SYNCHRONOUS 2722 006 00061
4-BIT SHIFT REGISTER :

CHARACTERISTICS (continued)
Test conditions: at range II (Vp =15 V); Ty = 0 to +70 °c

Conditions and references
Sym- . v
122? min. typ. 1) max. (V?)
Static data
Voltages
Input HIGH Vig 7,5 - -V 13,5
‘ 13,5
Input LOW ViL - - 4,5V and
17,0
_ VIL = 4, 5V
Output HIGH VQH 12,0 14,3 v 13,5 {_IQH =0,1 mA
_ ViH=7,5V
Output LOW VQL 1,0 1,7V 13,5 { ]QL - 18 mA
D.C. noise margin: HIGH MH 4,5 8,0 -V 13,5
LOW M, 2,8 5,0 -V 5
Currents
Input HIGH Iy - - 1 pAl 17,0 V;=17,0V
Input LOW
Cg-input -IcsL - - 7,2 mA| 17,0 Vi=1,7V
other inputs =11 - - 1,8 mA| 17,0 Vi=1,7V
Output short-circuited 2) IQsc 9 15 25 mA| 17,0 Vi=0;Vq=0
Supply data
Supply current Ip - 26 42 mA| 17,0 VI =0

1y A1l typ. values under test conditions: Tamb = 25 OC and Vp = 15 V.

2) Short-circuit duration max. 1 s.
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2722 006 00061

SINGLE SYNCHRONOUS

4-BIT SHIFT REGISTER

FZJ161/FF36

CHARACTERISTICS (continued)

Test conditions: at range II (Vp = 15 V); T,y = 0 to +70 °C

Sym- min. typ. 1) max Conditions and
bol - P ' references
Dynamic data
Times
Propagation delay:
T —=Q
fall time tpdf ns
rise time tpdr ns
R —Q
fall time tpdf us
p Cy, = 10 pF
Cs—>Q,5A—>Qa,S3—>Qp, N
iice tir?lg FOD tb-E Tamp =25 °C
o tpdr ns Vog = 4,5V
fall time tpdf ns p
output fall time tf ns
output rise time tr ns
T input slope (-dV/dt)Tmin 1 V/ps
Waveforms for set operation
Vin
R INPUT /
Vpd
ViL -——— ]
trL >
VI — — e
Cs INPUT
Vpd Vpd
Vi
- tyy >t —>
VI e e mmm e
‘ / \
Sa,Sg,Scor Sp
INPUT Vpd Vpd
N
-t thold A
Von —— —
QA,GB,QC or OD
OUTPUT
Vau — = — — - 7269681

1y All typical values under test conditions : Tamb =25°C and Vp =15V,
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FZJ161/FF36 SINGLE SYNCHRONOUS 2722 006 00061
4-BIT SHIFT REGISTER

CHARACTERISTICS (continued)

Dynamic data

l
Cs INPUT 1™

| |
i |
|
R INPUT }'—-j { :
D INPUT ::_'1! i‘ r—'{\'l
|
' |
|
|
|
.1
.

Sa INPUT 1

|
Sg INPUT I
|

ST

Sp INPUT ‘ 1

QaouTPUT 1 | ]

| |
Qg OUTPUT __ 1 1 L
Q¢ OUTPUT ___‘ | | N |
TJ |
1 |
QpOuTPUT 3 | i ] 1 ‘ 1
! |
|- «——  shift — ale—  shift — &
parallel set
during which

a trigger pulse

may not appear 7267621

reset serial
input
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2722 006 03001 FZK101/0S30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

MONOSTABLE MULTIVIBRATOR

with slow-down capability

14 15 1
olo c A B 18] _[15]_[1a] [13] [12] [11] _J1o] [
! P A C ic G, Gs G, Gy
10} G2 ss
Q 7 FZK101/0S30
1163
- [—-I B Pm PDZ TS M R Q 2
1—2—% O 1] (2] 13] 1<l 1s] 16] 17] 18
M PDZ TS PD‘I R 7255814, 4
513 ]4]2 |6
7248938.3
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 A%
(range II) Vp nom. 15 A%
Operating ambient temperature Tamb 0 to +70 oC
Average propagation delay:
Tamb =259C; Vpd = 4,5V (ranges I and II) thdr typ. 270 ns
Available d.c. fan-out: LOW state NaL max. 10
D.C. noise margin at Tamp = 25 °C
rangel :Vp =12V Mj =My typ. 5 v
range Il : VP =15V My typ. 8 v
Average power consumption
(50% duty cycle) range I : Vp =12V Poy typ. 145 mW
range II: Vp =15V Pav typ. 180 mW

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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2722 006 03001

MONOSTABLE MULTIVIBRATOR

FZK101/0S30
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2722 006 03001 MONOSTABLE MULTIVIBRATOR FZK101/0S30

GENERAL DESCRIPTION

The FZK101/0S30 has the following electrical functions and properties.
If the FZK101/0S30 is used as :

a. Monostable multivibrator: Py, Tg and M have to be interconnected

b. Pulse delaying circuit : Ppj and Ppy have to be interconnected
c. Pulse shortening circuit : Tg and M have to be interconnected.
d. Delay switch : Ppy with PD2 and M with ¢ have to be interconnected.

The output-pulse duration and pulse-delaying duration depend upon a resist-

or Ry which is externally connected between A and B and a capacitor C; between B and ¢ .
Output pulse durations and propagation delayare very stable with temperature and supply
voltage changes.

The LOW state of output Q can be obtained by a LOW signal at input R.

The noise immunity of the G-inputs will be increased by connecting a capacitor (max.

500 pF) between slow-down terminal C and ¢.

To the terminals Ppy, Ppj, Tgand M no voltages or currents may be applied.

External interconnections between these terminals have to be as short as possible.

If input signals are applied to the inputs G3 and G4, inputs G1 and/or G, have to be LOW.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voitage Vp max. 18 v
Output voltage VQ max. Vp
Input voltage Vg max. 18 \%
Voltage difference between any two inputs max. 18 A%
Storage temperature TStg —-65 to +150 oC
Operating ambient temperature ' Tamb 0 to +70 °C
+V, max. 0,6 V
S - i (¢} ’
low-down input voltage Ve, max. 1.0 v
. +ig max, 2,0 mA
Slow-down input current -1g max. 10,0 mA
Output short-circuit duration tQsc max. 1 s D
mne output may be shorted at a time.
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FZK101/0S30 MONOSTABLE MULTIVIBRATOR 2722 006 03001

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0 to 470 °C
Uniform system supply voltage (range I) Vp 11,4 to 13,5 A%
(range II) Vp 13,5 to 17 A%
D.C. noise margin; range I at Vppyin My, min. 2,8 v
My min. 2,5 A%
range II at Vppin M, min. 2,8 Vv
My min 4,5 VvV
Supply current at range I; output HIGH Ipay typ. 12 mA
output LOW Ipay typ. 13 mA
at range II; output HIGH Ipay typ. 14 mA
output LOW Ipav typ. 15 mA
Power consumption
(50% duty cycle)-at range I = Vpmax Pav max. 257 mW
at range II = Vppayx Pay max. 391 mW
Slow-down capacitor CMm max. 500 pF
Thermal resistance from system to ambient Rip max. 150 o°c/w
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2722 006 03001 MONOSTABLE MULTIVIBRATOR FZK101/0S30

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tamb = 0 to +70 °C

Conditions and references
Sym - . 1 | Vp
bol min, typ. ) max. )
Static data
'Voltages
Voy 1,7V
HIG - - { QLS 1,
Input HIGH VeH 7,5 A% 11,4 IQ - 15 mA
‘ 11,4 | ( VQuz10 V
Input LOW VoL - - 4,5V and
13,5 ‘-IQH = 0, 1 mA
11,4 VoL = 4,5V
Output HIGH VQH 10,0 11,3 -V and [
13,5 _IQH =0,1 mA
\% =7,5V
- - GH ,
Output LOW VQL 0,9 1,7V 11,4 { IQL=15 mA
D.C.noise margin: HIGH MH 2,5 5,0 -V 11,4
LOW ML 2,8 5,0 -V 11,4
Currents (per input)
Vg =13,5V
- - A ’
Input HIGH gy 1,0 p 13,5 { (other inputs 0V)
Vv, =1,7V
- A GL ’
Input LOW -GL 0,8 1,5 m 13,5 { other inputs 13,5V
11,4 VGL =4,5V
Output HIGH -IQH - e 0,1 mA | and {
13,5 VQH =10V
\Y =7,5V
Output LOW 1 15 - - mA | 11,4 { GH ™ ©
utp QL -m ’ VoL =17V
Output short-circuited —IQsc 10 30 50 mA | 13,5 Vg=0 V;VQ= ov
Supply data
Currents
at Vg, IP - 13,0 18,5 mA | 13,5
at Voy IP - 12,0 17,0 mA | 13,5

l) All typical values under test conditions: T,y = 25 OC and Vp=12V.
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FZK101/0530

MONOSTABLE MULTIVIBRATOR

2722 006 03001

CHARACTERISTICS (continued)

Test conditions: at range I (Vp=12 V); Tamp = 0 to +70 °C

symbol

min. typ. 1y max.

conditions and

references

Dynamic data
Times
Propagation delay:

G — Q

fall time tpdf 110 180 450 ns CL = 10 pF

rise time tpdr 220 270 740 ns _

N=1

R — Q

fall time tpdf 150 300 550 ns Tamb = 25 °C
Output fall time tf 30 80. 150 ns Vod = 4.5V
Output rise time ty 50 100 200 ns pd =%
Input pulse duration tGH 0,5 - - us
Reset pulse duration tRL lo,5 - - us
Recovery time trec (Co + Cp) x 103 s/F Co = 10 pF
Set-up time between B and ¢

at Gl, G2 tsu 0 - - us

at G3, Gy tsu 0,5 - - us
Output pulse duration tQHmin 400 ns Vp=11,4V
Output pulse duration | tQH 650 700 780  ps R¢ =0,5 MQ

A Ct =2 nF
Capacitor Ct 0o - [e] uF
Resistor Rt 5 - 500 kQ see note 2
Input slope, Gi, Gg 0,1 V/us
G, Gy | dV/dor 1 V/ps

1) All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
2) For higher accuracy R = 40 to 200 kQ.
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2722 006 03001 MONOSTABLE MULTIVIBRATOR FZK101/0S30

CHARACTERISTICS Test conditions: at range I (Vp =15 V); T, 4, = 0 to +70 °C

Conditions and references
Sym - . 1 VP
bol min. typ. ) max. W)
Static data
Voltages
Input HIGH Vo | 75 - - V| 135 { \I,QQLI S ;X
13,5 | (Vopz 12V
Input LOW VoL | — - 4,5V and {
17 "IQH 0 1 mA
13,5 VoL =45V
Output HIGH VQH 12,0 14,3 - V and {
17 -Iqu = 0,1 mA
Output LOW VoL | - L0 L7V | 13,5 { & _‘178 an
D.C.noise margin: HIGH| My 4,5 8,0 -V 13,5
LOW | My, 2,8 50 -V 13,5
Currents (per input)
ouA |1 =17V
Tnput HIGH Ion - - L,Ow 7 other inputs 0 V
VgL =1,7V
Input LOW g1, - 1,0 1,8 mA| 17 { other mputs 17V
13,5 VoL = 4,5V
Output HIGH —IoH - - 0,1 mA | and [
17 =12V
=7,5
Output LOW oL 18 - - mA| 13,5 { :’[812_1 7¥
Output short-circuited —IQsc 15 37 50 mA | 17 VG= OV,VQ =0V
Supply data
Currents
at Voy Ip - 14,0 20,0 mA| 17
at VgL, Ip — 15,0 21,5 mA| 17

1) All typical values under test conditions: T,y = 25 OC and Vp = 15 V.

August 1975 195



FZK101/0S30

MONOSTABLE MULTIVIBRATOR

2722 006 03001

CHARACTERISTICS (continued)

Test conditions: at range II (Vp = 15 V); Ty, = 0 to +70 °C

conditions and

; 1
symbol min. typ. *) max. references

Dynamic data
Times
Propagation delay:

G —» Q

fall time tpdf ns Cy, =10 pF

rise time tpdr ns N=1

R Q t.b.f

fall time tpdf . ns Tomp = 25 °C
Output fall time tf ns _
Output rise time tr ns Vpa =45V
Input pulse duration tGH 0,5 - - ps
Reset pulse duration tRL 0,5 - - us
Recovery time trec (Co+ Cp) x 103 s/F Co = 10 pF
Set-up time between B and ¢

at Gy, G2 tsu 0 - - ps

at G3, G4 tsu 0,5 - - ps
Output pulse duration tQHmin 400 700 ns Vp=13,5V
Output pulse duration | tQH 650 700 780 ps Rt =0,5 MQ
Capacitor Ct 0 - o pF Cr=2nF
Resistor R¢ 5 - 500 kQ see note 2
Input slope, Gi, G2 0,1 V/us

G3. G4 (dv/dt)yr 1 V /s

1y A1l typical values under test conditions : Tymp = 25 °C and Vp = 15 V.

2) For higher accuracy R¢ = 40 to 200 k.
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2722 006 03001

MONOSTABLE MULTIVIBRATOR

FZK101/0S30

CHARACTERISTICS (continued)

Dynamic data

FZK101/0S30 used as monostable multivibrator

G4 and G;
INPUT

VoL __../

Vou

G3 or GA
INPUT

d

7

Vo ————

Q OUTPUT

Vo ——— |

Conditions: Ppp and M interconnected

90

ts

Vpd

tQH =0,7xRt Co+Cp

10%

> trec [*

7255816.3
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2722 006 03001

MONOSTABLE MULTIVIBRATOR

FZK101/0S530

(o +%) Yyx,0=P
padsuuoszayur ¢dg pue 1Ay :suonirpuo)

._«'_
JO>

pdp « | LiPdy e
Py > indino o

e — — ._O>

/ 79 1o £g

/Il HOA
\-l'llll ._0>
pdp

LNdNI
- Z9 pup Vg

v
>/

321> pakersp osind se pasn 0gSO/T0TNZ L

Bjep onueui(

(ponunuod)  SOLLSTYALOVIVHD
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2722 006 03001 “ MONOSTABLE MULTIVIBRATOR FZK101 /O $30

CHARACTERISTICS (continued)
Dynamic data
FZK101/0S30 used as pulse shortened circuit

INPUT Vod Vo

ton |

[}

Vou

Gy or GA
INPUT

Vo ———— |2

Voy — — ——|——— —

Q QUTPUT
vpd vpd

VQL —————————)

7255815.2

[* tpdr ] tan 1

Conditions: TS and M interconnected
tgH > 0,7 xR¢ (Cy+ Cyp)
tQH = 0,7 x Ry (C0+Ct)
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FZK101/0S830 MONOSTABLE MULTIVIBRATOR 2722 006 03001

CHARACTERISTICS (continued)

Dynamic data
FZK101/0S30 used as pulse shortened circuit

Vop —————
G4 and G2
INPUT Vpd Vpd
Vo =
- tom >
Von
G3 or G[,
INPUT Vpd Vpd
Voo ————1 /
Vo —————————
Q OUTPUT
Vpd Ved
Var < tpdf2
[ tpdr | tgy ——»

7255818.2

Conditions: Tg and M interconnected
tgH < 0,7 xR¢ (Cy + Cp)

tQH = tGH
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2722 006 06021

FZLI01/ND30

The FZ /30-Series has been designed for high noise immunity low speed digital applica-

tions in industrial control, computer periphery equipment and data processing.

SINGLE BCD-DECIMAL
1
o DECODER N.LT" DRIVER
15114 R
T EN
Qs3] &
1 T2 decoder |" Q.1 5
L NIT Qsl 6 16] _[15]_[1a] [13] [12] [11] [o] [9
131°4 driver [-Qgl 7 P I I I, Ig Qg Qg Qy
12]15 og_7i FZL101/ND30
8]10
gQEF_{ Qo Gy Q; 03 Q, Qs Qg &
2l B el s 6] 7] e
7264627 ——
7255995 —
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 Vv
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©C
Output current (per output) :
output transistor in off-state Iq max. 2 mA
output transistor in on-state IQ max. 20 mA
Output voltage at any output (output
transistor in cut-off) VQ max. 80 V
Average supply current at Tymp =25 °C
Vp=13,5V Ipay typ. 17 mA
Vp= 17V Ipav typ. 18 mA.
D.C. noise margin at Tymp = 25 °C :
. _ ML typ. 55 V
rangel : Vp=12V {MH typ. 45 Vv
. = ML typ. 55 V
rangell: Vp=15V {MH typ. 7.5 V
Average power consumption
(50% duty cycle) rangel : Vp =12V Pyy typ. 205 mwW
rangeIl: Vp=15V Pavy typ. 270 mwW
PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
1) N.1.T. =numerical indicator tube.
August 1975 “
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FZL101/ND30 ' SINGLE BCD-DECIMAL 2722 006 06021
DECODER NIT DRIVER

GENERAL DESCRIPTION

The FZL101/ND30 is a BCD (1-2-4-8 code) to decimal decoder incorporating high voltage
output transistors for driving numerical indicator tubes.

Note

When usedas HNIL decoder for everyoutput a 10 k2 resistor, connected to Vp, is required.
At the outputs hazard pulses can appear during transition stages.
LOGIC DIAGRAM

Ig I, I,

Ve

‘%o<]_:

SIS

Hor oo e

Q;
Q,

J U U

U U

o

Qg

727093
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2722 006 06021 SINGLE BCD-DECIMAL FZL101/ND30
DECODER NIT DRIVER

FUNCTION TABLE

inputs outputs (on-state = L)

Q2

)
o
o
ve)
—
O
w
QO
NN
O
w
o
(=)}
O
~
o
oo
el
Nel

Iy

—

—
—t

N

b
[aeppan

ool elienll el olile sl o lile sl olile ol exlife sl ullle ol o
jaslia vl ol e lifeolle ol ol i« i« ol I e« e ol ol o
o slierliaall ol ol ol e lleslieslicolie sl ol il el
jeoliasliesfiaslicsfiesiicsllerli ol ol al el ull ol el ol
ITI I ITIIT I IITII I
IIITIITSITINI T T I
IZTTIIIITIIIICDT
jeoliaviiasita olita slile siiesiiesilesilanille sie ol ulllanilaniiias
IIINIITIIITTIIIETITT T
jeoliavitesitelicofiicriicalieniicsile vl o lie slile iieniianiiey
IIILIIZIITSCIZIIICST
ITL NI TIITL T LTI T T T
jasliavila sille olile slila sliic ol ullle rille vila sille sllle sile

I I I I I TTTITIT T T TT

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp max. 18 Vv
Output voltage (at any output) VQ max. 80 V
Input voltage Vi max. 18 vV
Current into any output (off-state) 1Q max. 2 mA
Current into any output (on-state) IQ max. 20 mA
Storage temperature Tstg -65 to+150 ©C
Operating ambient temperature Tamb 0to+70 ©C
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FZL101/ND30 SINGLE BCD-DECIMAL 2722 006 06021
DECODER NIT DRIVER

SYSTEM DESIGN DATA

Uniform system temperature Tamb Oto+70 ©OC
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range II) Vp 13,5t0 17 V
R . . M1, min, 3,3 V
D.C. noise margin to all inputs: range I at Vpp,in { My min. 2.0 V
My, min. 3,3 V
range Il at Vpnmin {MH min. 40 V
Power consumption
(50% duty cycle) at range I : Vpmax Pyy max. 340 mW
at range Il : Vppax Pav max, 460 mW
Supply current at range I : Vp =12 V Ip max, 25 mA
rangel1: Vp =15V Ip max. 27 mA
Thermal resistance from system to ambient Rn max. 150 oCc/w

204 | ! l I August 1975



2722 006 06021

SINGLE BCD-DECIMA L
DECODER NIT DRIVER

FZLI01/ND30

CHARACTERISTICS Test conditions: at range I (Vp = 12 V); Tamb = 0 to +70 °C
Conditions and refe-
rences

:Z;n- min, typ.l) max. Xf)

Static data
Voltages
Input HIGH Viy 8,0 - - \%
Input LOW VIL - - 5,0 A
Output HIGH VQH 80 - - v 13,5 —lQH =1 mA
Output LOW VQL - - 2,5 A" 11,4 IQL =9 mA
D.C. noise margin

HIGH My 2,0 4,5 - \" 11,4

LOW ML 3,3 5,5 - v 11,4
Currents
Input HIGH iy - - 1,0 pA 13,5 Vig=13,5V
Input LOW ’IIL - 0,8 1,5 mA 13,5 V]L =0V
Output HIGH:

input combination

Oto 9 -IQH - - 50 pA 13,5 VQH =70V

input combination

10 to 15 "IQH - - 5 HA 13,5 VQH =60V
Supply data input voltage
Supply current Ip - 17 25 mA 13,5 {at11114:18=0V

’ andatlz=13,5V

1) All typical values under test conditions: Tampb =25 °C and Vp = 12 V.
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FZL101/ND30

SINGLE BCD-DECIMAL
DECODER NIT DRIVER

2722 006 06021

CHARACTERISTICS (continued)

Test conditions: at range I (Vp = 12 V); Ty, = 0 to +70 °C.

iz;n- min. typ. 1) max. Conditions and references

Dynamic data
Times
Propagation delay:

Ip == Q

fall time tpdf 60 150 280 nns Cp, = 10 pF

rise time tpdr 30 70 210 mns N=1

I2 —= Qg Tamb =25 °C

fall time tpdf 30 70 210 ns vp=12V

rise time tpdr 60 150 280 ns Ry, =1kQ

1y A1l typical values under test conditions : Tamp = 25 °C and Vp=12V.
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2722 006 06021 SING LE BCD-DECIMAL FZL101/ND30
DECODER NIT DRIVER '

CHARACTERISTICS (continued)
Test conditions: at range II (Vp = 15 V); Tamp = 0 to +70 °C

Conditions and refe-
rences
Sym - . v
bz;n min. typ. 1y  max. (VI'D)

Static data
Voltages
Input HIGH ViH 8,0 - - A%
Input LOW ViL - - 5,0 A%
Output HIGH VQH 80 - - A% 17,0 _IQH =1 mA
Output LOW VoL | - - 2,5 v 13,5| IQL =9 mA
D.C. noise margin

HIGH My 4,0 7,5 - A% 13,5

LOW My, 3,3 5,5 - \% 13,5
Currents
Input HIGH IIH - - 1,0 pA 17,0 VI =17,0V
Input LOW =11y, - 1,0 1,8 mA 17,0 Vi=0V
Output HIGH:

input combination

0Oto9 -IQH - - 50 BA 17,0 VQH =70V

input combination

10 to 15 -IQH - - 5 LA 17,0 VQH =60V
Supply data input voltage
Supply current Ip - 18 27 mA 17,04 at1y, I4,1g=0V

andatlo=13,5V]|

1y All typical values under test conditions: Tamp =25 °C and Vp = 15 V.
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FZL101/ND30 SINGLE BCD-DECIMAL 2722 006 06021
DECODER NIT DRIVER

CHARACTERISTICS (continued)

IS)z)'In- min. typ. 1) max. Conditions and references

Dynamic data
Propagation delay:

I3 = Q

fall time tpdf

rise time tpdr

I2 — Q t.b.f.

fall time tpdf

rise time tpdr

1y All typical values under test conditions : Tamb =25°%C and Vp=12 V.
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2722 006 14001

‘FZL1M/SD30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

BCD 7-SEGMENT DECODER-DRIVER

with open collector outputs

16] {15 J14] J13] J12f J11] J10] |9

P f g a b ¢ d e fl . Ib —_ —_— —_—
. e 4 5 6 7
FZL11/SD30 | | _0_ _1__ 2 —
e (4
B C LT RBI D A & | |_| |_|_ __I_l |_ |_
12 B3] & 5] 18] 1] e d R | |
BI/RBQ 1269446 bt _ —
8 9 10 12 13 14 15
7269445
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 122V
(range II) Vp nom. 15§ V
Operating ambient temperature Tamb 0to+70 °C
Output current per output
output transistor in off-state IQ max. 25 pA
output transistor in on-state IQ max. 20 mA
Output voltage at any output (output transistor
in off-state) VQ max. 16,5 V
Average supply current at Tamp = 25 °C
Vp=13,5V Ipay < 40 mA
Vp=16,5V Ipav < 44 mA
D.C. noise margin at T, = 25 °C
rangel: Vp=12V M, =My typ. 50 V
ML, typ. 50 V
: =15V
range II: Vp=15 {MH tvp. 80 V
Average power consumption
(50% duty cycle) range I : Vp=13,5V | max. 540 mW
range II: Vp=16,5V Py max. 725 mW

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section)
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FZLIMM/SD30 BCD 7-SEGMENT DECODER DRIVER 2722 006 14001

GENERAL DESCRIPTION

The FZL111/SD30 transforms 4-bit BCD-words atthe inputs A, B, C, D intothe 7-segment
code. Control functions are provided by means of three auxiliary inputs; BI, RBI, LT,

A LOW signal at the ripple-blanking input (RBI) suppresses the decimal 0-signal at the
outputs. The ripple-blanking output (RBQ; internally connected with BI) provides an auto-
matic 0-suppression over several decades. When the blanking input (BI) is supplied with
a LOW signal, all outputs are blocked. A LOW signal at the lamp-test input (LT) forces
all outputs into conduction.

FUNCTION TABLE

inputs BI segment outputs (on-state = L)
function or

LTIRBI| D | C | B | A |RBQ a b c|ldlel|l £l g

o bl || |lL|L | H LliLr|vo|ce|r|lL|H
1 H|X |L|L|L|H| H H|H|H|H|L|L|H
2 H|Xx |L|L|H|L]| H L|L|H|L|L|HI|L
3 H|x |L|L|H]|H]| H L|L|L|L|H|HI|L
4 H{X |L|H|L]|L]| H H|L|L|H|H|L|L
5 H|Xx |L|H|L|H]| H L|H|L|L|H|L]|L
6 H|{X |L|H|H|L| H H|H|L|L|L|L|L
7 H|X |L|H|H|H| H L|L|L|H|H|HI|H
8 H|x |H|L|L|L| H L|Lr|Lr|L|L|{L]|L
9 H|X | H|L|L |H]| H L|L|L|H|H|L|L
10 H|{Xx |H|L|H|L| H H|{H|H|L|L|H|L
11 H|{X | H|L |H|H| H H|H|L|L|H|HI|L
12 H|X |H|H|L|L]| H H|L|H|H|H|LI|L
13 H|Xx |H|H|L|H| H L|{H|H|L|H|L]|L
14 H{X | H|H|H|L| H H|H|H|L|L|L|L
15 H|X |H|H|H|H| H H|H| H|H|H|H]|H
Bl |x|{x [ x|x|x|x]| L H|H| H|H|H|H|H
RBI 3) |H|L |L|L|L|L]| L H|H| H|H|H|H]|H
LTH|L|X | X |x|X|XxX| H L|{L|Lr|L|L|L]|L

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

1y 1f 0-indication is desired, RBI must be supplied with a HIGH signal.

2) A LOW signal at BI forces all segment outputs into HIGH state independent of the other
input conditions.

3) If a LOW signal is supplied to RBI and A, B, C, D; HIGH signals result at all outputs
and LOW signal at RBQ (zero condition).

4) A LOW signal at LT switches all outputs to L only if BI/RBQ is supplied with a HIGH
signal regardless of the input condition at A, B, C, D and RBI.
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2722 006 14001 BCD 7-SEGMENT DECODER DRIVER

FZLIM/SD30

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage
Output voltage (outputs a to g; off-state)
Output current (outputs a to g; off-state)

Output current (outputs a to g; on-state)
with 50% duty cycle

Storage temperature

Operating ambient temperature

SYSTEM DESIGN DATA
Uniform system temperature
Uniform system supply voltage (range I)
(range II)
D.C. noise margin to all inputs: range I at Vp,;,

range II at Vppyin

Power consumption
(50% duty cycle) at range I : Vpmax
at range II: Vppay
Supply current at range I : Vp =12V
at range II: Vp=15V

Thermal resistance from system to ambient

Vp
Yq
o)

o
Tstg
Tamb

max. 18 V
max. 16,5 V
max. 25

max. 20
max. 40

-65 to +150 °C
0to+70 °C

EE >

0to+70 °C

11,4t0'13,5
13,5t0 16,5

>
’

»

8

5
BNNN
Tt oo 1 o

B

max. 540 mw
max. 725 mW

max. 40 mA
max. 44 mA

max. 150 °c/w
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FZLIM/SD30

BCD 7-SEGMENT DECODER DRIVER

2722 006 14001

CHARACTERISTICS Test conditons: at range I (Vp = 12 V); Tamp = 0 to +70 °C

Conditions and

references
Sym- . 1 vp
bol min. typ. %) max. V)
Static data
Voltages
Input HIGH Vig | 7.5 - - A% 11,4
11,4
Input LOW ViL - - 4,5 A% and
13,5
Outputs ato g VqQ - - 16,5 v 11,4 IQ =25 pA
Output HIGH
at BI/RBQ VQH 10 11,3 - \% 13,5 -IQ = 0,1 mA
Output LOW
at outputs ato g VqQL - 0,4 0,7 V 11,4 L, =20 mA
VQL - 0,7 1,0 v 11,4 1, = 40 mA
at outputs BI/RBQ | VQqL - - 1,7 A% 11,4 IqL=7.5mA
D.C. noise margin
HIGH My 2,5 5,0 - \% 11,4
LOW M 2,8 5,0 - A 11,4
Currents
Input HIGH
at A,B,C,D,RBI | Iy - - 10 pA | 13,5
at BI/RBQ Iy - - 20 pA | 13,5 | t Vig=13.5V
at LT Iy | - - 3 'pa [135 '
Input LOW
at A, B, C, D, RBI Ii, - 1,0 2,1 mA | 13,5
at BI/RBQ I, - 2,0 4,2 mA | 13,5 ViL =17V
at LT 111, - 3,0 5,3 mA | 13,5
Supply data
Supply current Ip - - 40 mA | 13,5 outputs open

1) All typical values under test conditions: Tamb = 25 °C and Vp=12V.
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2722 006 14001 BCD 7-SEGMENT DECODER DRIVER FZL]‘“/SD 30

CHARACTERISTICS Test conditions: atrangelIl (Vp = 15 V); Tamb = 0 to +70 oC

Conditions and

references
Sym- . A%
bsgln min. typ. 1) max. (VE)’
Static data
Voltages
Input HIGH VIiH 7,5 - - v 13,5
- 13,5
Input LOW Vi1, - - 4,5 v and
16,5
Outputs a to g vQ - - 16,5 \4 13,5 IQ =25 pA
Output HIGH
at BI/RBQ VQu 12 14,3 - A% 16,5 'IQH =0,1 mA
Output LOW
at outputs ato g VQL - 0,4 0,7 \"% 13,5 IQL = 20 mA
vQL - 0,7 1,0 V 13,5 IQL = 40 mA
at output BI/RBQ VQL - - 1,7 v 13,5 IQL =9 mA
D.C. noise margin
HIGH My 4,5 8,0 - .V 13,5
LOW ML, 2,8 5,0 - A% 13,5
Currents
Input HIGH
at A, B, C, D, RBI | It - - 10 pA | 16,5
at BI/RBQ IiH - - 20 pA | 16,5 ViH=16,5V
at LT 114 - - 30 LA | 16,5
Input LOW
at A, B, C, D, RBI | I, -~ - 2,6 mA | 16,5
at BI/RBQ I, - - 5,2 mA| 16,5 ViL =17V
at LT 111, - - 7,8 mA | 16,5
Supply data
Supply current Ip - - 44 mA | 16,5 outputs open

1y All typical values under test conditions: Tamp = 25 %C andVp=15V.
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2722 032 00121 FZL121/PA31

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

SHORT-CIRCUIT- PROOF POWER STAGE

with open collector output

Cmz Cwm1 Ve
A T
1% P 14
Ca Ca

Iy b 4 R I

7
i ]
2 ST alo 3|l2 ST QJ10
I3 2yl

o] |~

| ls % current
Ssensor 7269583
0 Logic diagram for normal
FF operation
R] 16] [15] _[1a] 137 12 11] [10] [
P CL Cq Q ic
clock FZL121/PA31
generator C I3 1, L, @
7
cL c 2 3 la_ 5 s[]7] |8
15 7 7269585
_L pins 4 to 6 and 11 to 13 are
Cer connected to provide a heatsink
; 7269587
Logic diagram for short-circuit operation
QUICK REFERENCE DATA
Supply voltage range Vp 11,4 to 20 V
Operating ambient temperature Tamb 0 to +70 °C
Output current IQ max. 400 mA
Supply current Ip typ. 5 mA
Capacitance at CL CcL typ. 39 nF
Capacitance at CQ CM1 typ. 500 pF
CmM2 typ. 1,8 nF

PACKAGE OUTLINE 16 lead plastic dual in-line (see page 218).
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FZL121/PA3I SHORT -CIRCUIT-PROOF POWER STAGE 2722 032 00121

GENERAL DESCRIPTION

The FZL121/PA31 is a power stage for output currents up to 400 mA. It has 3-NOR gate
inputs with Schmitt trigger characteristics.

The load is connected between the output Q (open collector) and the supply terminal P.

If a short circuit occurs the current is turned off and the circuit checks periodically
whether the short circuit is still present.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 20V
Output voltage vVqQ max. Vp

Input voltage VIH max. Vp
Qutput current IQ max. 400 mA
Storage temperature Tstg -65 to +150 9C
Operating ambient temperature Tamb 0to+70 ©°C

CHARACTERISTICS Test conditions: Tamp = 0 to +70 °C

Conditions and refe-
rences
Sym-| ) Vp
bol min. typ. max. (V) .
Voltages
Input HIGH ViH 8 - - Vv 11,4
Input LOW ViL - - 6 V 20
Hysteresis vy - 0,4 -V 15
Output LOW VoL | - 1,6 2,6 V {1\91 - (\)”94 A
Currents .
Input current Iy 0,1 - 0,2 mA Vi=2VtoVp
Output current I - - 400 mA 20
Supply current Ip - 5 - mA 15 IQ=0
Nominal lamp current IQ - - 150 mA 20
Capacitors
Capacitance at CL CcL - 39 -~ nF f=0,5kHz
Capacitance at CQ CM1 - 500 - pF
CmMm2 - 1,8 - nF
Capacitive loads CL - - eachCpy nF
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2722 032 00121 SHORT-CIRCUIT-PROOF POWER STAGE FZL121/PA31

OPERATING NOTES (see also logic diagram on page 215)

To avoid oscillations during a short circuit it is necessary to connect two capacitors to
the CQ-termina.l (CM1, CM2). The transition at the output Q can be varied by means of
CM1. A capacitor CCL between the C-terminal and ground is required for the clock gen-
erator. Up to 8 clock terminals CL of the types FZL121/PA31, FZL131/PA32 may be
connected in parallel so that only one capacitor CCL is required. The C-terminals of the
remaining circuits must then be connected to Vp,

Inductive loads must be provided with a flywheel diode.
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FZLI21/PA31 SHORT-CIRCUIT-PROOF POWER STAGE 2722 032 00121

16 LEAD PLASTIC DUAL IN-LINE

seating plane

- 22,0 max > <+—— 8,25max ——»

7269632

16 15 14 13 12 " 10 9
~N A) Centre-lines of all leads are
— — : : — - e | within +0, 127 mm of the
nominal positions shown; in
1 2 3 A 5 3 7 8 the worst case, the spacing
; between adjacent leads may
deviate from nominal by
+0, 254 mm.
.
op view B) Tolerances of note A within
this distance
& Locational truth
SOLDERING @ Maximum Material Condition
1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds;
if between 300 ®C and 400 °C, for not more than 5 seconds.
2. By dip or wave
260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit.
3. Repairing soldered joints

The same precautions and limits apply as in (1) above.

218 “ April 1979



2722 032 00131 FZL131/PA32

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

SHORT-CIRCUIT-PROOF POWER STAGE

with open collector output

Cm1 Cum2 '
o —fF————
1% |14
] Iy Ca _1__ 14 Ca
245 X 24h als
313 ST N _ Qs 3]ls ST
7|1a _J i LA
- ; 3
_‘_l s 1 current
sensor 7269582
‘10 Logic diagram for normal
Q' operation —_—
FF 4 —
18] [15] [e] [3 12 1] f1o] fo
RL_____ | P Q Ca cL ¢
FZL131/PA32
clock
generator I I I3 I, @
T B le_s  s] 7] 18
CL C 7269584
10 9 .
pins 4 to 6 and 11 to 13 are
Ca connected to provide a heatsink
; 7265586
2
Logic diagram for short circuit operation
QUICK REFERENCE DATA
Supply voltage range Vp 11,4 t0o 20 V
Operating ambient temperature Tamb 0 to +70 ©°C
Output current IQ max. 400 mA
Supply current Ip typ. 5 mA
Capacitance at CL CcL typ. 39 nF
Capacitance at CQ CMm1 typ. 500 pF
CmMm2 typ. 1,8 nF
PACKAGE OUTLINE 16 lead plastic dual in-line (see page 222).
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FZL131/PA32 SHORT-CIRCUIT-PROOF POWER STAGE 2722 032 00131

GENERAL DESCRIPTION

The FZL131/PA32 is a power stage for output currents up to 400 mA andfor nominal lamp
currents of up to 150 mA. It has 4-OR gate inputs with Schmitt trigger characteristics.
The load is connected between the output Q (open emitter) and the ground terminal ¢.

If a short circuit occurs the current is turned off and the circuit checks periodically
whether the short circuit is still present.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 20 V
Output voltage VQ max. Vp

Input voltage Vig max. Vp
Output current IQ max. 400 mA
Storage temperature Tstg -65 to +150 °C
Operating ambient temperature Tamb 0 to +70 ©°C

CHARACTERISTICS Test conditions: Tamp = 0 to +70 °C

Conditions and refe-
rences
ioyin- min, typ. max. (“l};
Voltages
Input HIGH ViH 8 - -V 11,4
Input LOW VIiL - - 6 V 20
Hysteresis VH - 0,4 -V 15
Output HIGH VQH Vp-3 Vp-1,8 -V —IQ =0,4A
Currents
Input current I 0,1 - 0,2 mA Vi=2VtoVp
Output current HIGH |-IqQH - - 400 mA | 20
Supply current Ip - 5 - mA| 15 Ig=0
Nominal lamp current IQ - - 150 mA | 20
Capacitors
Capacitance at CL CcL - 39 - PpF f=0,5kHz
Capacitance at CQ CM1 - 500 - pF
CM2 - 1,8 - nF
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2722 032 00131 SHORT-CIRCUIT-PROOF POWER STAGE FZL131/PA32

OPERATING NOTES (see also logic diagram on page 219)

To avoid oscillations during a short circuit it is necessary to connect two capacitors to
the CQ-terminal (CM1, Cmp2). The transition at the output Q can be varied by means of
CM1. A capacitor CC], between the C-terminal and ground is required for the clock
generator. Up to 8 clock terminals CL of the types FZL121/PA31, FZL131/PA32 may
be connected in parallel so that only one capacitor Ccy, is required. The C-terminals
of the remaining circuits must then be connected to Vp.

Inductive loads must be provided with a flywheel diode.
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EZL131/PA32 SHORT-CIRCUIT-PROOF POWER STAGE 2722 032 00131

16 LEAD PLASTIC DUAL IN-LINE

seating plane

22,0 max > - 8,25 max —»

7269632

16 15 14 13 12 1" 10 9
N A) Centre-lines of all leads are
= ) : : el | within +0, 127 mm of the
nominal positions shown; in
1 3 3 4 5 6 7 8 the worst case, the spacing

between adjacent leads may
deviate from nominal by
+0, 254 mm.

top view
P B) Tolerances of note A within

this distance

€ Locational truth

SOLDERING @ Maximum Material Condition

1.

[

By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds:
if between 300 °C and 400 °C, for not more than 5 seconds.

260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit.

Repairing soldered joints

The same precautions and limits apply as in (1) above.

222 ’ I : ’ ' April 1979



2722 032 00141 ‘ FZL141/PA33

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

SHORT-CIRCUIT-PROOF POWER DRIVER FOR
TRANSISTOR STAGES

8 7 6 5

PoX G W

] > Qe FZL141/PA33
ck.c 1 @

727617 1 2 3 &

7276177

Logic diagram for normal operation

els “

<l @Tm )
31 6RV -L-CL'_—@> 2

1d-
L]

e
| S
id-
TN
t3
o
]
=

N\

s Q b Re
—{ 1
[e]
FF o a,
(05A) (3A)
R|—_
clock Logic diagram for
generator —I short-circuit operation
1CL -Lg f 7276178
CeL
- o

QUICK REFERENCE DATA
Supply voltage range Vp 11,4t020 V
Operating ambient temperature Tamb 0to+70 ©°C
Output current at Q —IQ max. 25 mA
at Q1 Ig1 max. 500 mA
at Qg lgg max. 3 A

PACKAGE OUTLINE 8 lead plastic dual in-line (see page 225).
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FZL141/PA33

SHORT-CIRCUIT-PROOF POWER DRIVER

FOR TRANSISTOR STAGES

2722 032 00141

GENERAL DESCRIPTION

The FZL141/PA33 is a driver for transistor power stages with output currents up to 3 A
and it has a SCHMITT trigger input. The output (Qg) of the controlled power stage is
short-circuit-proof. If a short circuit occurs the current is turned off and the circuit
checks: periodically whether the short circuit is still present. The load is connected
between output Q; (or Q2) and the ground terminal ¢.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply .voltage

Output voltage at Q;

Output current at Q

Input voltage

Storage temperature

Operating ambient temperature

CHARACTERISTICS Test conditions : T, = 0 to +70 °C

Vp
VQ2

-1
Q
o1
Vi
T
T

stg

amb

max.

max.
max.

max.
max.
max.

max.

20 V
Vp

Vp

25 mA

500 mA
3 A

Vp

-65 to +150 °C
0to+70 °C

]
Conditions and references|
Sym- min typ.  max. Vp
bol ) %)
Voltages
Input HIGH Vig 8 - -V 11,4
Hysteresis Vy - 0,4 -V
Output at Q VQl Vp-1,8 Vp-1 -V IQl 0,5 A
Output at Q, vVQ2 Vp-3,2 Vp-2 -V Ig2=3 A
Turn-off voltage
for overload Vw - Vp-0,8 -V

Currents
Input current I 0,1 - 0,2 mA Vi=2VtoVp
Input current at X |Iyx - - 25 mA
Output current at Q —IQ - - 25 mA

at Q IQ 1 - - 500 mA =1,6 @

at Qg 12 - - 3 A =0,33Q
Resistance Ry V—E_-IQ—(:n(X)) - - kQ

Rp - 68 - Q TR2 = 2N3055
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2722 032 00141 SHORT-CIRCUIT-PROOF POWER DRIVER FZL141/PA33
FOR TRANSISTOR STAGES

OPERATING NOTES (see also logic diagram on page 223)

To avoid oscillations during a short-circuit it is necessary to connect a capacitor (C)
between the base and collector of transistor TR1. A capacitor Cp, between the C-termi-
nal and ground is required for the clock generator. Up to 8 clock terminals CL of the
types FZL121/PA31, FZL131/PA32 and FZL141/PA33 may be combined in parallel so
that only one capacitor C¢p, is required. The C-terminals of the remaining circuits must
then be connected to Vp. Inductive loads must be provided with a flywheel diode.

APPLICATION INFORMATION

A recommended type for TR1 is the BD227 (if only 0, 5 A is required). If 3 A-output cur-
rent is required, the BD227 for TR1 and the 2N3055 for TR2 are recommended, Rp is
then 68 Q. ’

The 2N3055 must be mounted on a heatsink of 50 x 50 x 1 mm Al.

Recommended value for Ry = VP/ZO k.

8 LEAD PLAST'C DUAL lN-L'NE Dimensions in mm
<+—— 80max —
° <+—— 95 max ——— <*+— 6,3 max —»|
s
a —J ’
£ 35
g 0,51 min Max
v
4 R I
33 ‘
¥ | |[=0,u45
u
‘({71’“:; -+l 2,54 l«{9J025 @) | 10°\*
100 |
9‘5 72669911
ry 7 ry 3 top view
1 2 3 4
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2722 006 06011 : 2.LRD30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-
tions in industrial control, computer periphery equipment and data processing.

DUAL LAMP/RELAY DRIVER

Zil7
| e 20 f19] [8] [17] [t6] f1s] Jia] [13] [12] [
P ic ic Gy Ez Cz; ic. Q2 ic. 22
G > o-2uls
2|&
31C

D) 2.LRD30

=
9
% s
]

Gy Ey C ic. Qq ic. 2y ic. # &

E; 11 12) 131 Laf st tef L7 18] (9] |[w©
C2 72646261

7264825

I l

QUICK REFERENCE DATA

Suppiy voltage Vp 11,4t0 17,0 V
when loaded VPload max. 30 VvV
Operating ambient temperature Tamb -30to+ 75 ©C

Output current (d.c.)

Tamb = — 35 to +75 °C; Vpigad = 30 V QL max. 200 mA
Non-repetitive peak output current

tmax = 20 ms IQLM max. 400 mA
D.C. noise margin at Tamp = 25 °C M, typ. 6 V

MH typ. 7V

Average power consumption -

Tamb = 25 °C; Vp = 15 V; Q = unloaded Pav typ. 40 mw
Note

Necessary input drive equal to 3 gate loads.

PACKAGE OUTLINE 20 lead dual in-line (see general section).
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2.LRD30 DUAL LAMP/RELAY DRIVER 2722 006 06011

CIRCUIT DIAGRAM

7264L824

GENERAL DESCRIPTION

The 2.LRD30 is a dual driver for output currents upto 200 mA at a supply voltage of
maximum 30 V; it is used for driving lamps and relays.

The number of gate inputs can be extended by connecting up to 15 Si diodes to the
expander terminal E (connect anodes of diodes to E) *).

With inductive loads the built-in clamping diode D3 must be used. This is done by
connecting terminal Z to the load supply voltage, to protect the eutput transistor
against damage caused by high inductive voltages.

To improve the a.c. noise immunity by increasing the propagation delay time, a
capacitor has to be connected between terminals C and ¢.

With a resistive load, the capacitor is connected between C and Q.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).

Supply voltage Vp max. 20V
when loaded VPload  max. 30V
Output voltage VQH max. 30V
Input voltage VGH max. 30V
Negative input voltage -VG max. 4V
Storage temperature Tstg -30to + 85°C
Operating ambient temperature Tamb -30to+ 75 °C

*) Diode leads should be kept as short as possible.
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2722 006 06011

DUAL LAMP/RELAY DRIVER

2.LRD30

CHARACTERISTICS

Test conditions: T,y = —30 to +70 °C

sym-

Conditions and references

. 1
min. typ.~) max. Vp
bol W)
Static data
[Voltages 11,4
Input HIGH VGH 8,0 - A% and VQ = LOW
17,0
11,4
Input LOW VeL - 4,5 V and IQ = 0,5 mA
17,0
Vgy 28,0V
Output LOW QL 1,3 V 11,4 { IQ Z 200 mA
D.C. noise margin: HIGH| My 2,0 - A% 11,4
11,4
LOW My 2,8 - A% and
17,0
Currents 11, 4
Input HIGH IGH - 10 pA and VG =17,0V
17,0
Input LOW -IGL - 5,4 mA 17,0 VGL =1,7V
11,4 <
Output HIGH IqH - 0,5 mA | and { zGL = _43%\{]
17,0 Pload ~
11,4
Output LOW IQL - 200 mA and VG 28,0 V
17,0
Non-repetitive 11,4
peak value; IQLM - 400 mA and Vg 28,0V
tmax =20 ms 17,0
Supply data
Currents
at VQH Ip -~ 4,2 4,9 mA 17,0 Vg = 1,7V
at VQL Ip - 2,2 3,4 mA 17,0 Vg 2 8,0V
Dynamic data
Input rise time ty 0,1 - V/us
Input fall time tf 0,1 - V/us

1) Typical values specified at Vp = 15 V and Tamp = 25 °C.
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2.LRD30O ll DUAL LAMP/RELAY DRIVER 2722 006 06011

CHARACTERISTICS (continued)

Dynamic data

Loading capacitor connected between C and ¢.

INPUT de? Vo
OuTPUT Vpa Vod
tpdf tpdl’
| [
7264623
Waveforms illustrating measurement of tpdy and tpgf.
Measuring conditions: Vp = 15V input waveform: Vpd =1Vp
1
I, =200 mA  output waveform: Vpd =3 Vplgad
Cp, = 10 pF

resistive load

tpaf =(0,55+0,55x Cp) ns
tpdr =(0,30+0, 30 x CL) ns

Cy innF; Cyp, is 10 to 1000 nF
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2722 032 00091

PA30

The 30-Series has been designed for high noise immunity low speed digital applications in

industrial control, computer periphery equipment and data processing.

POWER AMPLIFIER

[1[z]  [s] [5]
5 |4 o Q@ 2 Z P, O
R |Z
10}]G o Q1
] D B PA30
9l
C |92
8 |2
7265328 O G E ¢ ¢1 P1 O
[1o] M tel [2] Lef top view
7265324
QUICK REFERENCE DATA
Supply voltage Vp1 11,4 to 17,0 v
Vps 11,4 to 55 v
Operating ambient temperature Tamb -30 to +75 °c
Output current ( tay = 20 ms ) IQL max. 2 A
Repetitive peak output current IQLM max. 5 A
D.C. noise margin at Ty} = 25 °C My, typ. 5 A%
My typ. 8 v
Average power consumption at Tamp = 25 °c
VP1 =15 V; Q = unloaded;
Vpg=15V;R, =0 Pyv typ. 240 mW

PACKAGE OUTLINE 9 leads special execution (see next page).

‘
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PA30 POWER AMPLIFIER 2722 032 00091

PACKAGE OUTLINE . Dimensions in mm

9 leads special execution

e ema

(0)(0

o O |
305 408
+02102 53
SE 0 9 8 7 6 Et vl
0[0[0[0[0) ‘
.- 405t0,2 > top view
- 50,8:+0,2 -
b - T 285
max
16
max

7265327.3
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2722 032 00091 POWER AMPLIFIER PA30

GENERAL DESCRIPTION

The PA30 is a power amplifier for output currents up to 2 A and output voltages up to 55V,
intended for driving heavy resistive and inductive loads.

The number of gate inputs can be extended by connecting up to 15 diodes (type BAW62) to
the expander terminal E (connect anode of diode to E). *)

To increase the a.c. noise immunity, a capacitor can be connected between terminals C
and ¢] (see also "Operatingnotes'). The load has to be connected between Q and point V.
For inductive loads, terminal Z must also be connected to V, if necessary via a series
resistor Rz (see note 3 of "Operating notes’).

Dependent on the Vps value, a resistor Ry must be connected between terminal Py and
point V (see note 1 of "Operating notes").

When the wire connection between V and supply voltage unit Vpg has some inductance, it
is necessary to connect a capacitor Cq ( =10 pF per metre of wire) between V and ¢2

as close as possible to the unit.

CIRCUIT DIAGRAM
Ry v
R,
load
Dt

Co 5

i

7265330.1

*) Diode leads should be kept as short as possible.
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PA30 POWER AMPLIFIER

2722 032 00091

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltages ngl,
Output voltage VQu
Input voltage VGH
Negative input voltage -VgL
Output current (average; t, = 20 ms) IQL
Output current (peak value) IQ M
Storage temperature Tstg
Operating ambient temperature Tamb

1y See note 1 of "Operating notes"'.

max.
max.

max.

max.

max.

max.

max.

20
55

A%

A%

55 A%
30 A%
4 v
2 A
5 A

~40 to +85 °c
-30 to +75 oC
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2722 032 00091 POWER AMPLIFIER PA30

CHARACTERISTICS Test conditions: Tamp = =30 to +75 °C

Conditions and references
Sym- . 1 Vp
bol min. typ. ) max. W)
Static data
Voltages
11,4
Input HIGH Veu 7,5 - - V |and vQ = LOW
17,0
11,4
Input LOW VoL - - 4,5 V |and Vq = HIGH
17,0
11,4
’ In = 5 mA
Output HIGH VQH - - 55 V |and Q"
17,0 Vo =45V
11,4 I = 2 A
Output LOW VoL - 0,9 1,3 V |and Q "
Q 17.0 Vg 27,5 V
11,4
D. C. noise margin: LOW | My, 2,8 5 - V |and
17,0
HIGH | My 2,5 8 - VvV |11,4
Currents
Input HIGH IcH - 0,1 10 pA | 17,0 VG = 17 V
Input LOW -IgL - - 5,1 mA| 17,0 Vg =17V
11,4
‘ g \Y =55V
Output HIGH IoH - 1pA 5 mA| and QH
R 17.0 Vg 4,5V
11,4 VoL=1,3 V
Output LOW (tay = 20 ms)| In1, - - 2 A |and R
17,0 G ="
11,4 ]
(peak value) IQLM - - "5 A |and J VQL=1,3 A%
17,0

1) All typical values under test conditions: Vpj = 15 V; VPS =15V; Ry = 0; Tamp = 25 °C.
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PA30

POWER AMPLIFIER

2722 032 00091

CHARACTERISTICS (continued) Test conditions: T,y = =30 to +75 °C

Conditions and references

EZ?I_ min. typ. 1) max. \(3’)

Supply data

Currents Ipy - 43 - mA| 15 Vg =17V
Ipy - 2,6 - mA 15 Vg 27,5V
Ipy - 14,5 - mA 15 VG < 4,5V
Ipg - 12,5 - mA 15 Vg 27,5V

l) All typical values under test conditions: Vp1 = 15V; Vpg =15V; Ry =05 Tamb=25°C

.
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2722 032 00091 POWER AMPLIFIER PA30

OPERATING NOTES
1. Supply voltage Vpg

When terminal Py is directly connected to point V the value of Vpg must be between
11,4V and 19 V (15,2 V+ 25%).

By connecting a suitable resistor (Ry) between P2 and V, any supply voltage Vpg between
11,4 and 55 V may be used, having a tolerance of * 25%.

The values of Ry can be calculated from:

Ry =75 (Vpgnom ~15) @ * 8%

2. For capacitor C, see "General description”

3. Unit loaded with an inductive load

When an inductive load is switched, the built-in diodes (which protect the output transis-
tor against voltage transients) have to be connected (Z to point V).

This protection is realized at the expense of a very long decay time of the current in the
load.

At Vps below 55 V a resistor R, may be connected in series with the protection diodes to
decrease this decay time.

The maximum permissible value of R, can be calculated from:
1
Rz <. — (5~ VPSmax) Q
Q
Where: IQ = the load current at switching-off.

The decay time of the load current can be calculated from:

Iy, =Iq exp - t
L/R
Where: IQ = the load current at switching-off in amperes
L~ = inductance of the load in henrys
R = sum resistance of load and possible applied R, in ohms

Note: V may be connected directly to Z Rz = 0) if there are no problems with decay time.
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PA30 POWER AMPLIFIER 2722 032 00091

OPERATING NOTES (continued)

4. Inductance of the load

100 7265326
L \
R
60
(ms) \
N
40 N
N,
\\\
N
NN
I~
-—
10
1 1,5 lQ (A) 2

The maximum allowable inductance of the load can be calculated from the maximum per -
missible value of L./R as follows from the graph above.
IQ = the load current at switching-off.
R = sum resistance of load and possible applied R,.
Z0

R R R R=1,5Q
D = BAX12

D D D
ao 7265329

When the above circuit is connected between the terminals Z and Q, loads with any
inductance value and currents up to 2 A can be applied.

5. Input voltage versus input pulse duration as a function of a capacitor between terminals
Cand ¢3.

20 _] ' ] ] ' - 72765325
C=_1nF 56 nF 1pF T_J L
= ! Vo
VG 0 10nF 100 nF L ov
- to —>| th |<——
V) 100
N pF
10
0 2
1 10 10 tp (us) 108
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2722 006 05001

TU30

The FZ/30-Series has been designed for high noise immunity low speed digital applica-

tions in industrial control, computer periphery equipment and da

TIMER UNIT

20{ |19] (8] J17] J16] |15

ta processing.

161 J131 j121 1

P ic. Egy ic. ic ic Erp ic. R Q
14 18 ’
Er2 |Er
R]12
2o L 1 X
r D) TU30
-LE Ec; |Ec
4 9
} 7255552
E G ic Ecg ic. ic ic. ic. Ecy @
1] 12] 18] 1s] 15] Le] 7] 18] |e] [
7255553.2
QUICK REFERENCE DATA
Supply voltage Vp 11,4to 17,0 A%
Operating ambient temperature Tomp 30 to +75 °c
Delay time; Ty = 25 °c t4q max. 10 s/uF
Available d.c. fan-out } ‘
LOW .
(T = ~25 to +70 °c) state NaL max 22
D.C. noi i T =25 OC
\C/? 30115862/ margin at Tamb 5 M;, typ. 6.5 v
P My typ. 6,5 A%
Power consumption at T, = 25 °c Pay typ. 300 mW

PACKAGE OUTLINE 20 lead dual in-line (see general section).
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TU30 TIMER UNIT 2722 006 05001

CIRCUIT DIAGRAM Erpa Rt  Eg
P
T— , -2
RIS
Rt | |R3 R6 R7 R8 R R16| | R17 rio
D1
' R
TR7
Umz —oa
D2 D& D5 '
! RB
D3 T —
TR1 {4 TR4

RS RS R6
R10 ”?

C1

TR2

R4 R15 R18
—

o
7255557.2 gy

LOGIC DIAGRAM

Ve

Re

Schmitt Q
trigger

. 7255556
G Ct
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2722 006 05001 TIMER UNIT ' TU30

GENERAL DESCRIPTION

The TU30 is a direct-coupled timer that gives a constant delay irrespective of the dura-
tion of the gate input signal. The delay begins when the gate input changes from HIGH to
LOW (see timing diagram). When the gate input changes from LOW to HIGH, the output

goes LOW. A gate input signal during a delay cycle will restart the delay.

The length of the delay is determined by an external capacitor connected across termi-
nals Ecj and Eqg, and an external resistor connected across terminals ER j and ER 3.

The number of gate inputs can be extended by connecting up to 15 diodes (BAW62) to the
expander input terminal E (connect anode of diode to terminal E). %)

To prevent capacitive coupling with other lines the connection between the diodes and ex-
pander inputs must be as short as possible.

When using the TU30 to drive other members of the FZ/30-Series, interconnect termi-
nals Q and R.

When using it to drive a small relay, connect the relay across terminals Q and P, and
leave terminal R unconnected (floating).

When driving an inductive load (also relays), connect a clamping diode (such as a BAW62)
across terminals Q and P (anode of diode to terminal Q). *)

RATINGS Limiting values in accordance with the Absolute Maximum System (EC 134)

Supply voltage Vp max. 18 Vv
Output voltage ‘ VQH max. Vp
Output current (Q and R not interconnected) IQL max. 46 mA
Input voltages _Xg EZi l? X
Input current (for negative input voltage) -Ig max. 2,0 mA
Output capacitance CL max. 500 pF
Storage temperature TStg -25to+85 OC
Operating ambient temperature Tamb -25to+70 ©C

*) Diode leads should be kept as short as possible.
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TU30

TIMER UNIT

2722 006 05001

CHARACTERISTICS Test conditions:

Tamb = -25 to +70 °C.

Conditions and references
Sym-
A%
bol min. typ 1') max. (V?)
Static data
Voltages e
v 6,8 - - V |11,4] I =43mA
GH ’ ’ L e e
Input HIGH VGH | 9.3 - - V |17,0| IOL =46 mA **)
A% - - 4,5 V (11,4 v in=0,9V
GL , , QHmin ’ P
Input LOW VeL | - - 7.3V [17,0] -Igy=0,25mA
VQH 10 13 - V |11,4]| | VgL =4,5V
Output HIGH VQu [ 15,3 - -V [17,0| | -Ig;=0,25 mA
VGH = 6, 8V .
— Output LOW VoL - - 0,5V [11,4] {Iq, =43mA "
— IQL =46 mA " )
E D.C. noise margin: HIGH | My 3,2 - - VvV |11,4 VgH=10V
LOW My, 2,8 - - 'V |11,4 VgL =1,7V
HIGH | My - 65 - V |150] vgg=1,4V
Y » LOW | My - 65 - V |150] VgL=1,0V
LUrrciits -
Input HIGH IGH - - 1 pA 17,0 Vgu=17,0V
_IGL - - O, 95 mA 11, 4 _
Input LOW ey _ _ 1,6 mA|17.0 } VgL =1,7V
_ _ _ VgL =4,5V
Output HIGH IQH 0,50 mA|ll,4 { VQH S0V %)
_ _ | VgL =7,3V
IQn 0,50 mAI17,01 ) VQH = 15,3 V %)
11,4
’ \Y% =0,6V
Output LOW QL - - 43 mA|and ] GH ™ %2 P
17.0| JVQL =05V
11,4 v =0,6V
IoL - - 46 and GH = 4.6 Vp
Q 17,0| 1 VQL 70,5V #x)
Supply data
Currents
Output HIGH Ip - 6,5 7,5 mA[17,0| Vg=0V
Output LOW Ip - 17 20 mA|17,0 Vg=17V
1) Typ. values specified at Vp =15V and Tamp, = 25 °C.
*) Terminal R connected to terminal Q.
*3%) Terminal R not connected.
” August 1975
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2722 006 05001 TIMER UNIT

TU30

CHARACTERISTICS at Vp =15V; Typp =25 °c
Dynamic data

Gate input HIGH duration

Output rise time for Cy = 10 pF

Output fall time for Rg = 5 kQ2; Cp, = 10 pF

Fall propagation delay time

Delay time (C¢ in F; Ry in )

Timing resistor

Timing capacitor

Change in delay time versus
temperature (R = 1 MQ; Vp=157V)

Change in delay time versus
supply voltage (Tamp = 25 °C; Ry = 1 MQ)

tqr  typ. 110
tQf typ. 50
tpdf typ. 3
tq o 1
d  typ. C{R{+10kR)
Ry 0Qto 10
C¢ no limit
typ. -0,1
typ. -0,5

us
ns Ly
ns

us
ms

0

MR
2y

%/°C

%/°c

1) tQr = (11 x C1) ns. Cy, is the wiring capacitance in pF with a maximum permissible

value of 500 pF.

2) Preferred value for C¢: > 1 nF.

The circuit is not developed for electrolytic capacitors because of their high leakage
currents. However, electrolytic capacitors may be used (+ side connected to termi-
nal Egg), provided that the charge current is large compared to the leakage current

of the capacitor e. g.:

Icharge = 10-lleakage

0,3Vp
where Icharge = R 3 T0 10

August 1975 l I
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TU30 ” : TIMER UNIT

2722 006 05001

CHARACTERISTICS (continued)

Dynamic data

ad TGH-’

10vV---1
INPUT ! !_50%

v

- tpdf -

OUTPUT

Vpd

10%

90%,

-t ——

Pulse generator (G-input): t, =

| <(ty-5ps) [«

tor |*

90%

10%

- |tgf

350 ns
tg =120 ns
tGH= Sus
Vpd=4,5V

pulse
generator

Measuring conditions: Vp

Waveforms and loading circuit illustrating measurement of tQr, tQf and tpf.

CL
T

amb

=+

G[: TU30

15V

1

+75V

D

CL

7260888

10 pF (including probe and jig capacitance)

=+25°C

a—ty—| 92555643
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STICKERS
FZ/30-Series

STICKERS

The drawing of circuit diagrams is simplified by the use of stickers of the drawing sym-
bols of the FZ/30-Series. These stickers, printed on self-adhesive transparant material,
are available in sheets. Each sticker can be separately detached from the sheet without

cutting.

sheets with symbols catalogue number symbols

for type for 25 sheets per sheet
FZH101/4.NAND32

FZH111/4.NAND30 5 x NAND
FZH121/2.NAND30 4322 026 75420 10 x NAND*
FZH131/2.NAND31 10 x OR* ®
FZH141/2.NAND32 5 x OR®
FZH151/2. ACR30 4322 026 75460 12 x
FZH161/4.L131

FZH171/2.NAND33

FZH181/4.L130 5 x NAND
FZH191/3.NAND33 4322 026 75420 10 x NAND*
FZH201/6.IN30 10 x OR*®
FZH211/4.NAND34 |5 x OR®
FZH231/2.NAND35

FZH241/2. AST30 4322 026 74350 9x
FZH251/4. AND30 5 x AND
FZH261/2.N-4.130 5 x OR
FZH271/4.E030 4322 026 74380 5 x NOR

FZH281/4.NOR30
FZH291/4.0R30

5 x EXCLUSIVE-OR

5 x INVERTER

FZ]101/FF30 4322 026 75430 15 x
FZ]111/FF31 4322 026 75440 15 x
FZ]121/2. FF32 4322 026 74100 "8 x
FZJ131/4. FF33 4322 026 74110 4x
FZ]141/FF34 4322 026 74120 12 x
FZ]151/FF35

FZ]161/FF36 4322 026 74360 12 x
FFK101/0830 4322 026 75450 6 x
FZL101/ND30 4322 026 74370 12 x
TU30 4322 026 75450 10 x
2.LRD30 4322 026 75490 12 x
PA30 4322 026 75480 16 x

*With slow-down terminal.
®With inverted inputs.

April 1977
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STICKERS
FZ/30-Series

au
B

34 Q
UL of
2]% [N S

=

FZJ121/
2FF32 |s,

4322 026 74100

3]% )2
L
Q)1
FZJ131/4FF33

4322 026 74110

{1 1305 |7

RS

247 = aelo
FZJLA/FF3.. e -
JouJsa[se[so x|
Po {2 e To {1 (1
4322 026 74120
1o Cor]
12162
13fe; oifs
]
15]6
6oy |
4 _,1
)7
j:gn
2. AOR30
4322 026 75460
4322 026 75450
|16 5 |1
ole, c A |B
10]o!
10422 ss 1. 1,
il 5
2Je o
0S30 MIF T P:-IR

4322 026 75450 4322 026 75480

2LRD30

4322 026 75490

4322 026 75420

4322 026 74380

4322 026 75430

4322 026 75440

1 2|3 Ja s |8 |7 Je |0 |n

FEFFRFEEEE

FZL101/ND30
J 1 I‘z I‘u E
15 1 113 112

|~
o

&

2|«

4322 026 74370

lo s

0 __In

Qs ]D.

A [0p
FZJ181/FF3§

Car
Cs Sa Sa Sc Sp R

6] Is 17

0] | )

4322 026 74370

4322 026 74350
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4322 026 74670 'PWB30

EXPERIMENTERS’ PRINTED-WIRING BOARD

for integrated circuits in dual-in-line package

This printed-wiring board has been designed for dual-in-line packages with a different
number of pins; the packages are connected with each other and with the connector by
means of insulated wires. The packages are mounted perpendicular to the connector, so
the wires to the connector can run parallel to the rows of pins of the packages, instead
of between the pins.

The maximum number of packages which can be mounted is given below:

number of pins max. number of
of the package packages per board
2x7 24
2x8 18
2x9 18
2x 10 12
2x11 12

99,06 ———*

- 22,86 [+<—5334
‘ l 172005
|

| | l 2,95+0)
3 5 S Y ! 0
i —? Y .| A 4 ° gwa 30 °
0 EEE | EEEE | EEEE
102_g3 ESEEEEEE|EEEE
0g ¥ EEEENEEEE|EEEE
013 SR LB LEEEE
— i -
4,03 I [
10+ 16¥00mle  »llezsas00s |
7261173 le——86,36 +005 —
7261172
Material glass-epoxy
Board thickness 1,6 mm
Holes plated-through, 0, 8 mm diameter,
provided with soldering lands
Contact pads 2 x 35, gold-plated

August 1975 “ \ 249






NORBITS 60-SERIES, 61-SERIES, 90-SERIES



NORDbits General

INTRODUCTION

Our NORbits which use NOR logic as a basis of operation, represent an important advance in static
switching devices for industrial control systems. The units of the 61-series facilitate using NORDbits in
thyristorized power control circuits; the units of the 90-series operate on the principle of trigger logic
(that is, the units are driven by voltage transients in contrast with those of the 60-series which respond
to voltage level), and the 90-series units allow the building of assemblies such as counters and shift reg-
isters simply and economically. They are so designed as to have a high noise immunity. However, care
must be taken to avoid capacitive and inductive cross-talk between connecting wires.

The units have the following features in common:

— Single rail 24 V + 25% supply, allowing the use of an inexpensive power supply — which helps to
keep the cost down, particularly in small systems.

— Transfer moulded cases, giving optimum protection.

— Rigid terminals spaced at 0,2 in. pitch, permitting a variety of interconnection methods to be used
(dip soldering, hand soldering, miniwire wrapping).

— Exceptionally good noise immunity.

— Easy to understand level logic, making it possible to carry out system tests with only a d.c. voltmeter.
— Silicon semiconductors throughout, ensuring reliable operation down to —10 ©C and up to + 70 ©C.
— Easy-to-use loading table for system design.

Compatible input and output devices as well as a full range of mounting accessories are available.

February 1979



Introduction

NORDbits

The following circuit blocks are available:

60-series *

2.NOR60 Dual 4-input NOR gate
4.NOR60 Quadruple 2 x 2 + 2 x 3 input NOR gate

2.1A60 Dual inverter amplifier

2.LPAGO Dual low power amplifier

TU6B0 Timer unit

2.ASF60 Dual active switch filter

HPAG0O High power amplifier

GLD60 Grounded load driver

61-series *

2.NOR61 Dual NOR-gate with diode-resistor networks
RSA61 Rectifier and synchronization assembly
UPAG1 Universal power amplifier

TT61 Dual thyristor trigger transformer
90-series

FF90 Flip-flop

2.TG90 Twin-trigger gate

PS90 Pulse shaper

* The types 2.SF60 (succeeded by 2.ASF60), and DOAG1 are obsolete.
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NORDbits General

CONSTRUCTION

The circuit elements are housed in a transfer moulded encapsulation. The dimensions are as shown
below. The pin connections for each unit are shown in the relevant data sheets. Pin numbering is
moulded on both top and bottom of the unit. All pins are also accessible from the top of the unit to
facilitate test requirements. )

Mounting

The units may be mounted on printed-wiring boards, and a range of these is available with suitable
metal mounting chassis. They may also be clamped in the moulded Universal Mounting Chassis UMC60
or fixed with 3 mm screws.

Dimensions in mm (inch equivalents within brackets).

508 >
| |

-

T
o
~
[<2]

-
- W —p
<

—

— HLHL )
T ..
_’| |‘. 081 ‘ 254 > 1zs1528.2
8 equal pitches
"’\5 08 of 5,08 (0,20in) ’!
‘ 7 8 9
batch
4)I code |£<j
~ R15
15 16 17
l | 7 equal pitches i
=76+ of 508 (02010
Size A (all types except HPAGO).
4 February 1979



Construction NORDbits
508 - 615 -
358 — 533 -
| i L ‘
? L ! ! 1
137 162 ] \
* L] L]
g 'R pumt =
33 4 53 [ |
v 076 | ' ! ' 038 »
—lleop t | l
l e 381 e 127
8 equal pitches | >
=508 of 508 (0,20in) 835 S
00000060
2 3 & 5 6 7 8 9
9| |¢
L—m,s
ol Ic
0 112 1314 15 16 17

7 equal pitches
78 T 4f 508 (0,20in)

Terminals
Wrap tool
Wrap wire size

Mass
size A
size B

Colour coding

Size B (type HPAGO).

suitable for soldering and miniwrap
Gardner Denver, bit number 506633
0,3 mm (0,012" = 28 U.S. gauge = 30 s.w.g.)

30 g approx.
85 g approx.

see data sheets of the units
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NORDbits J L General

CHARACTERISTICS AND DEFINITIONS

AMBIENT TEMPERATURE LIMITS
Storage Tamb = —40 °C to + 85 °C
Operating Tamb =—10°Cto+70°C

SUPPLY VOLTAGE (Vg)

Single rail, + 24 V d.c. £ 25% (18 to 30 V) or
Single rail, + 12V d.c. £ 5% (11,4 to 12,6 V) at reduced ratings (except 90-series).

LOGIC LEVELS

The operation of the NORDbits is based on positive logic, i.e. 1" level is a positive voltage that is more
positive than 0" level, and ""0" level is independent of supply voltage. Logic ’1’’ depends upon
supply and loading of the output of the logic functional block.

Levels with Vg =24 V £ 25% Levels with Vg=12V + 5% *
ov<"0"<+03V ovV<"0”"<+03V
11,4V <"1"<Vg 83V <"1 <V

EAN QUIT

i

Number of drive units that can be delivered by a Iogic function without exceeding the 1" level limits
as defined above. The fan out actually indicates the number of NOR gates that can be driven into sat-
uration (thereby bringing the respective outputs to 0"’ level).

60- AND 61-SERIES

D.C. NOISE IMMUNITY

'0” level immunity

A d.c. voltage of + 1 V with respect to the O-volt line, applied to any one input (the other inputs
floating) will not cause a change of output voltage.

1" level immunity

a. With a supply voltage of 24 V + 25%: A variation of 2 V of the "1"’ input level will not cause a unit
to change its output voltage.

b. With a supply voltage of 12 V + 5%: A variation of 0,25 V of the "1’ input level will not cause a
unit to change its output voltage.
DRIVE UNIT

Drive required on one input of a NORG0 (with all other inputs returned to the O-volt line) to bring
the output to 0" level (less than + 0,3 V).

* Not applicable to 90-series.
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Characteristics and definitions NORbits

90-SERIES

TRIGGERING EDGE

The unit FF90 is driven by a negative-going transient (from "1’ to "0’ level). The maximum
duration of the transient, unless specified otherwise, is 3 us.

DRIVE UNIT (D.U.)

Drive required on reset input of FF90 to bring output Q1 to ""1” level.*

ZERO UNIT (Z.U.)
Half the drive at ’0" level required on one T terminal to trigger an FF90 unit.

* This drive unit has also been specified as the drive required on one input of a NORB60 (with all
other inputs returned to the O-volt line) to bring the output to 0"’ level.
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NORDbits General

INPUT AND OUTPUT DATA

EXTENSION OF THE DRIVE UNIT CONCEPT

System design is greatly simplified by expression of the input requirements and fan out capabilities of
the various units in integral multiples of drive units (D.U.) and, for 90-series, circuit blocks also in zero
units (Z.U.). To check that the loadability of a particular unit is not exceeded simply add the number
of D.U.s (or Z.U.s) present at its output.

The table opposite shows the number D.U.s and Z.U.s that can be delivered by the different units of
the 60 and 90-series.
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Input and output data NORDbits

LOADING TABLE

The data sheets of the units give impedances and current requirements for matching non-standard input
signals to 60 and 61-series inputs as well as matching non-standard loads.

output capability at Vg =
unit input 12V 5% 24V = 25% 24 V + 25%
1" level 1" level 0" level

2.NOR60, per function * 1D.U. 4 D.U. 6 D.U. 12 z.U.
4.NOR60, per function ** 1D.U. 4 D.U. 6 D.U. 02z.u.
2.1A60, per function A 2D.U. 13 D.U. 20 D.U. 50 Z.U.
2.1A60, connected as

Low Power Amp. 2D.uU. Rjoag = 150 © Rioad = 300 2 -
2.LPA60  per function ** 2D.U. Rload = 150 © Rjoad = 300 02z.U.
HPAGBO 1D.U. Rload =6 & Rjoad = 13.6 -
TU60 ** 1D.U. 3D.U. 5D.U. 02z.U.
2.ASF60, per filter ** 100 Vq.c. 2D.U. 2D.U. 02z.U.
GLD60, NOR function 1D.U. - 6 D.U.

GLD function 2D.U. - 900 D.U.
PS90 - - 6 D.U. 80 Z.U.
FF90 2Z.U. - 5D.U. 7 Z.U.

*

2 inputs of the NOR must be connected in parallel. Signal must be derived from a chain of units
that includes either a PS90, an FF90 or a TUGO.

** No Z.U. available, therefore these units must not be used to drive an FF90 or 2.TG90 directly.

A |AB0 driven by an 1A60. Both the inverting and non-inverting connections can be used, but pins 5
and 6 must be interconnected. Signal must be derived from a chain of units that includes either

a PS90, and FF90 or a TUG0.
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NORDbits

General

TEST SPECIFICATIONS

All units meet the following test specifications.

Test

IEC68

MIL-STD-202C

Dry heat life test

56 days at max. diss.
max. temp. check at:
0-10/14d-56d.

Method 108A, Cond. D;
check at 0-10/14d-56d.

Long-term damp heat
non-operating

Test C, 56 days
check at 0-10/14d-56d.

Method 103B, Cond. D;
check at 0-10/14d-56d.

Long-term damp heat
operating

Test C, 56d. min., diss.,
check at 0-10/14d-566d.

Method 103B, Cond. D;
check at 0-10/14d-56d.

Temp. cycle test

Test Na, 30 min., 2-3 min.

in between; preferred:
—40 OC; + 85 °C.

Method 107B, Cond. A;
moderate temp.

Vibration

Test Fb; 10-5600-10 Hz,

1 octave/min.; amplitude
0,75 mm max.; 10g max.
3x3h.

Method 204A, Cond. A;
10-500-10 Hz, 15 min.;
amplitude 0,75 max.;
10g max., 3 x 3 h.

Shock

Method 2028, 3 blows 50g.

Robustness of terminations

Solderability + solder heat

Test Up + Upg.

Test T; at O h and at 56d;
no electrial test.

Method 211A + (B or C).

Method 210, at 0 h and
at 56d; no electrical test.

Corrosion resistance 1% SO3 solution, 95% R.H., 35 ©C, 1 day.
Recovery 27 days.
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2722 008 00001

2.NOR 60

Function

Case

CIRCUIT DATA

7 %
1 0
% S
2 ) TR2 "
3 12
& B
R )

DUAL FOUR INPUT NOR GATE

dual NOR (positive logic)

size: A; colour: black

Circuit diagram

1
3 jom
_A NOR60
10
oy 5
Terminal location 12] O_
1,2,3,4 = input NOR 1 13} NOR&O | @ s
5 = output NOR 2
6 =n.c. .
7 = for supply NOR 1 (Vg) Drawing symbols
8 =n.c.
9 =0 V common
10, 11, 12, 13 = input NOR 2
14 = output NOR'1
15 =n.c.
16 = for supply NOR 2 (V)
17 =n.c.

The unit contains two identical transistor-resistor NOR circuits. Each circuit has
4 inputs. If any input of a NOR is at 1" level the output of that NOR will be at "0"

level.

‘May 1969



2.NOR60 DUAL FOUR INPUT NOR GATE 2722 008 00001
CHARACTERISTICS
at Vg =24V + 25% at Vg =12V = 5%
Supply current at Vg nom 3,5 mA 1,75 mA
at Vg max =4,8 mA 51,95 mA
Input requirement 1D.U. 1D.U.
Output capability 6 D.U. 4 D.U.
two three four
paralleled paralleled paralleled
single input inputs inputs inputs
Input impedance 1) 90 kQ 50 kS 35 kQ 30 k@
Input current for "0" output 1y2y 0,13 mA 0,125 mA 0,11 mA 0,1 mA
Switching speed
Fall time defined below tf = 1,25us
i Fall delay time defined below tyg S 6ps
s vomg Vo 7253395
—
—L
S 09Vo 2 1 v
Vi —3— 14 Vo
4] NOR60
i Cc

7257312 I

ov

NW

Fig.A

Ctf

—» t

The fall time tg is defined

as the time required for the output voltage Vg, to change

from 90% of its full value to 1 V after application of a step input, the output being
loaded with C = 200 pF (see Fig.A).

2) At Vg =30V,

1) Unused inputs returned to 0-volt line.

"June 1975



2722 008 00001 DUAL FOUR INPUT NOR GATE 2.NOR 60

V‘ 7253394

1V 1 10
1
v—2 w_ o 1 5
—_—t _3. — Vo
“u| NORsO 13| NoRso c

Vo | e TC T
T 72934371

ov ov

‘1V

teg —>t Fig.B

The fall delay time tgq is defined as the time between the 1V points of the negative-
going input and output voltages of two cascaded NORs, ecch being loaded with
C = 200 pF (see Fig.B).

LIMITING VALUES (Destruction may occur when these values are exceeded)

max. 30 Vd.c.

Supply voltage Vg min. 0V ,
Positive transient on Vg " max. 10 V during 10 us
Positive input voltage +Vi max. 90 V

Negative input voltage -Vjy max. 18 V

May 1969 . 13






2722 008 00011 ‘ 4.NOR 60

QUADRUPLE 2x2 + 2x3 INPUT NOR GATE

Function quadruple NOR (positive logic)

Case size: A; colour: black

CIRCUIT DATA

7257206

« 5 6 71 8 9 1 .
13 2 14
O— O~
)| («-Noreo I NORS0 — NOR60
13 1o 15 16 17

|o]o
-

10 n 12

OO0 O 00O, 1
Terminal location % 1 p‘_‘_ % 1 O§_
1, 2,3 = input NOR 1 NOR&0 TLNOREO |
4 = output NOR 4
5 = output NOR 2 Drawing symbols
6, 8 = input NOR 3
7 = for supply NOR 1 (V)
9 =0 V common
10, 11, 12 = input NOR 2
13 = output NOR 3
14 C = output NOR 1
15, 17 = input NOR 4
16 = for supply NOR 2, 3, 4 (Vg)

The unit contains two identical 2-inputand two identical 3-input NOR circuits. If any
input of a NOR is at "1" level the output of that NOR will be at "0" level.

June 1969 ‘ I 15



4 NOR60O QUADRUPLE 2x2 + 2x3 INPUT NOR GATE 2722 008 00011

CHARACTERISTICS
at Vg = 24 V £25% at Vg = 12V +5%
Supply current at Vgnom 3,5 mA 1,75 mA
at Vgmax < 4,8 mA < 1,95 mA
Input requirement 1D.U. 1D.U.
Output capability 6 D.U. 4 D.U.
two three
single input paralleled paralleled
inputs inputs
Input impedance 1) 90 k$2 50 k2 35 k2
Input current for "0" output l)2) 0,13 mA 0,125 mA 0,11 mA
Switching speed
Fall time defined below tf < 14 us
Fall delay time defined below tfd < 26 us

7253395A

0.9V,
1

i
v ——;‘ b\
— NOR60 c

7259073 ov

| tf e

The fall time tf is defined as the time required for the output voltage Vo to change
from 909 of its full value to 1V after application of a step input, the output being
loaded with C = 200 pF (see Fig.A).

1) Not used inputs returned to O-volt line.
2)At Vg =30V.

16 l ‘ II January 1974



2722 008 00011 QUADRUPLE 2x2 + 2x3 INPUT NOR GATE 4_NORGO

V| . 7253394
v ] ]
2 1 1% N 1 5
t Vi3] 12 Y
—1 NOR60 —] NORG60
v Cc C
] ————

T ov 7259074 oV

A

Fig.B
teg t

Thefall delay time tfq is defined as the time betweeb the 1 V points of the negative-
going input and output voltages of two cascaded NORs, each being loaded with
C = 200 pF (see Fig.B).

LIMITING VALUES (Destruction may occur when these values are exceeded)

Supply voltage Vg max. 30 Vg,

min. O
Positive transient on Vg max. 10 V for 10 ps
Positive input voltage +Vi max. 90 V
Negative input voltage -Vi max. 24 V
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2722 008 01001

2.1A 60

DUAL INVERTER AMPLIFIER

Function

Case

The unit comprises two identical Inverter
Amplifiers. Use as a single inverting Low
Power Amplifier is feasible.

Size:A; colour: blue

CIRCUIT DATA

TRt

[ )
3

TR2

Terminal location

1, 2,3 =n.c.

4 = input IA 1

5 = output IA 2

6 = collector resistor IA 2
7 =n.c.

8 = base of IA 2 transistor
9 =0V common

10, 11, 12 = n.c.

I
\Y%

g
S

[>05_

1A60 2.1460
17]_]e 8 |1
6
o >

Drawing symbols
with important
connections

1A60

7251355.2

15=n.c.
16 = for supply (Vg)

13 = input IA 2 17 = emitter of IA 1
14 = output IA 1 transistor
May 1969 l ” _ 19




2.1A60 ” DUAL INVERTER AMPLIFIER 2722 008 01001

To obtain the dual I.A., pin 17 should be connected to pin 9 and pin 6 to pin 5.

A "1" level input (pin 4 or 13) will cause a "0" level output (pin 14 or 5-6 respec-
tively).

To obtain the inverting L.P.A., pin 17 should be connected to pin 8 and the load
connected between pins 5 and 16. When pin 4 is at "1" level, pin 5 will be at "0"
level.

Notes to the load of the L.P.A.

1. Care should be taken that the value of a varying load should not drop below the
specified minimum.

2. Incandescent lamps have a "cold" resistance that is only a fraction of the value
calculated from nominal voltage and current, so that turning on of the lamp may
cause a surge current, It is advisable to use a pre-heating quiescent current to
eliminate destructive surge currents.

3. Inductive loads will cause large voltage peaks upon switching off. To avoid de-
struction the load should be provided with a flywheeling diode, type BAX12. The
anode should be connected to pin 5, the cathode to pin 16 (positive supply).

CHARACTERISTICS
at Vg = 24 V +25% at Vg = 12 V +5%
per I.A. as L.P.A. per L.A. as L.P.A.

Supply current at Vgpom | 10,9 mA 110’9 mA + 5,5 mA 15'5 mA +

‘ load load
ek EELEETN A ELEES FRtp
Input requirement 2D.U. 2D.U. 2D.U. 2D.U.
Output capability 20 D.U. 140 D.U. 1y |13D.U.

Minimum load resistance 300 Q1) 150 @ 1
Input impedance 45 k2
Input current for "0" output of I.A. at Vg =30 V 0,285 mA
Switching speed

Fall time defined below te < lus

Fall delay time defined below tfd < 3us

l) This load is permissible only if the input switched between "0" and "1" levels by
a preceding 60 Series unit or other true digital input, avoiding excessive dissi-
pation during transitions.

20 ” ” January 1974



2722 008 01001

DUAL INVERTER AMPLIFIER

2.1A 60

Vo

09Vo

7253398

7
\Y%

[GE

7257311

VV

te

—_t Fig.A

14 Vo
1A60
c

=

ov

The fall time t; is defined as the time required for the output voltage V, to change
from 90% of its full value to 1 V, after application of a step input, the output being
loaded with C = 200 pF (see Fig.A).

vl 7253394
1V
ot D> o nf >
1
—t 1A60 I o | 1e0
T [— 17[_Je T
T 7257313 ¢ oV
A
ted —»t Fig.B

The fall delay time tfq is defined as the time between the 1V points of the negative-
going input and output voltages of two cascaded Inverter Amplifiers, each being
loaded with 200 pF (see Fig.B).
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2.1A60 DUAL INVERTER AMPLIFIER 2722 008 01001

LIMITING VALUES (Destruction may occur if these values are exceeded)
max. 30 Vg ..

Supply voltage Vg min. 0 V

Positive transient on Vg max. 10 V during 10 us
Positive input voltage +V4, +Vi3 max. 70 V

Negative input voltage -Vg4, -V13 max. 16 V

Positive voltage at pin 8 +Vg max. 4 V via min. 500 2
Negative voltage at pin 8 - -Vg max. S5 V

22 l l ’ | January 1974



2722 032 00041 2.LPA 60

Function

Case

DUAL LOW POWER AMPLIFIER

The unit comprises two identical inverting
Low Power Amplifiers

size: A; colour: blue

CIRCUIT DATA

et 7
12 3
TR1 s TR3 A
13 I
TR2 TR&4
—
—
g
—
7257219 '9
_1_}_
2] > o5
LPA60
B
Terminal location 3 O1i
- LPA60
1, 2 = n.c. 72872174
3, 4 = input LPA2
5 = output LPAl Drawing symbols
6 = n.c.
7 = for supply (Vg)
8 = n.c.
9 = 0 V common
10, 11 = n.c.
12,13 = input LPAl
14 = output LPA2
15, 16, 17 = n.c.
June 1969 23



2.LPA 60 DUAL LOW POWER AMPLIFIER 2722 032 00041

[HHI

The load should be connected between pins 5 and 7 for LPA1l and between pins 14 and
7 for LPA2,

When the input (12/13 or 3/4) is at"1" level, the output (5 or 14) will be at less than
1 V. This being no true '0" level, it is not recommended to use an LPA as a logic
operator.

Notes to the loading

1. Care should be taken that the value of a varying load should not drop below the
specified minimum,

2. Incandescent lamps have a '"told" resistance that is only a fraction of the value
calculated from nominal voltage and current, so that turning on of the lamp may
cause a surge current, It is advisable to use a pre-heating quiescent current to
eliminate destructive surge currents,

3. Inductive loads will cause large voltage peaks upon switching off. To avoid de-
struction the load should be provided with a flywheeling diode, type BAX12. The
anode should be connected to pin 5 (14), the cathode to pin 7 (positive supply).

CHARACTERISTICS
at Vg =24 V£25% | at Vg = 12V +5%
Supply current at Vg nom» Ijgad =0 mA 8 mA 4 mA
Supply current at Vg max and "1" input,
Rload = 300 © <108 mA -
Rload = 150 - <89.9 mA -
Input requirement ) 2D.U. 2D.U.
Qutput capability 100 mA 80 mA
Min. load resistance 300 ©2 150 2
Input impedance 45 k&
Input current for "0" output at Vg = 30 V 0.285 mA
Output voltage at "1" input <1l V
- Switching speed
Fall time (Fig.A) tf < 0.4 us
Rise time (Fig.B and Fig.C) tr < 2 us
Storage time (Fig.B and Fig.C) ts < 10 wus

24 “ | | June 1970



2722 032 00041 DUAL LOW POWER AMPLIFIER 2.LPA 60

Vi
vo 72533954
0.9V,
- N
v t
-l ot le t Vo 09V,
Fig.A v
01V,
, t
>l tr e
- tg 7259072
Fig.B
+Vg
1 10 300
? . 17 13 a
vi—= 1 12
3] ] O° 2]] > 5 v
_Lq NOR60 E NOR60 LPABO
7259075

Fig.C
LIMITING VALUES (Destruction may occur if these values are exceeded)
max. 30 Vg ¢

Supply voltage Vg min. 0 V
Positive transient on Vg max. 10 V for 10 ps
Positive input voltage +Vi max. 70 V
Negative input voltage -Vi max. 16 V

June 1970 “ “ 25






2722 008 03001 TU 60

TIMER

Function Gives an inverted output. The output of a
"1" is delayed following a "0" input. No
delay occurs when the input returns to"1"

Case ; Size: A; colour: red

CIRCUIT DATA

Rext.
-——L_-_]-—-}
on " )
6 7 111’
R? D D2
40 @
TR2
™ TR,
! TR3
+ 7255301
4 C“g 9

———"ii"—"‘“'

With the input at "1" the capacitor (Cext) is discharged. When the input goes to "0",
TRj ceases to conduct so that the capacitor is allowed to slowly charge until the
base potential of TR is exceeded. TR starts to conduct and provides base current
for TR3, which speeds the turn-on of TR). TR4 ceases to conduct and the output
level changes from "0" to "1". Positive feedback is provided via D; and R7.

May 1968 | | I | 27



TU 60

.l 2722 008 03001

TIMER
1 = input 10, 11 = n.c.
2,3 =nm.c. 12 = for external
4 = for external resistor
capacitor 13 =n.c.
5 =n.c. 14 = output
6 = see instructions 15 = for external
below resistor
Terminal location 7 = positive supply 16 = n.c.‘ .
8 =n.c. 17 = see instructions
9 =0V common below
12 15
S
1 — o
~Tu60

h]_'l FJQ 7251354.2

Drawing symbol with significant connections

Instructions for connection of the supply

connect 6 and 7,

When Ve =24V £25% ¢ nect 15 and 17,

. connect 15 and 7,

When Vg = 12V £5% do not connect 6 and 7.

CHARACTERISTICS at Vg = 24 V £25% at Vg =12V +5%
Supply current at Vgnom 6.9 mA 1.9 mA

at Vg max 10.1 mA 2.1 mA
Input requirement 1D.U. 1D.U.
Output capability 5D.U. 3D.U.
Input impedance 90 k2
Input current for "0" output,

atVg =30V 0.125 mA

External resistance

Leakage current of external
capacitor when connected between

Rext min. 100 k2, max. 1 MQ

pins 4 and 9 max. 100 nA at 10V

pins 15(+) and 4 max. 100 pA at 25 V

28 “ ”
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2722 008 03001

TIMER TU60

Delay time (see Fig.A)

Max. change of delay time with
temperature (Cgye Pins 4 and 9)

Switching speed
Fall time as defined below
Rise time as defined below
Timing requirements (see Fig.A)
Set time
Recovery time

Start inhibit before end of delay

tdelay about Reyt Coxr s (MQ x uF) Ly

- 0,14 %/°C
te < 1lus
ty < 6us

tset min, 11,9 Cext ms (Cgxt in uF)
tgec  min, 11,9 Cexr ms

tgt inh min, 18,9 Cexr ms

Inhibit duration tinh min. 18,9 Cgyxy ms
(A shorter tjph gives a shorter
delay)

]t_sjt t"i\ Jtﬁt
o —
(@) input ]
ng" I
" t delay 1 t delay P~
(a) outpu—|
ngr—I
tstinh
tinh
e =
(b) input.
-
1" — tdelay
(b) output
"

7251527

Fig.A

1y For long delay times the 25 uF, 160 Vyyg film capacitor, catalogue number

2222 325 50256 is recommended.

January 1974



TU 60

TIMER 2722 008 03001
7253395 7257314
Ve
12 s ’ 03V, Yo 08V, L
S
vi—d T 0%V
1 Tueo c W W
A
TF T —
7257310 "t
ov | ty |- >l tr e t

Fig.B

The fall time tf is defined as the time required for the output voltage Vo to change
from 90% of its full value to 1V, after application of a step input and being loaded

with C = 200 pF (see Fig.B).

The rise time ty is defined as the time required for the output voltage V, to change
from 1 V to 90% of its full value, after application of a step input and being loaded

with C = 200 pF (see Fig.B).

LIMITING VALUES (Destruction may occur if these values are exceeded)

Supply

Positive transient on Vg
Positive input voltage

Negative input voltage

External resistance

y_ max. 30 Vg, ¢,
$ min. 0V
max. 10V for 10 ps

+V] max. 70V

=V] max. 1

Reye min. 82

6V
0 2

August 1972



2722 008 02011 2.ASF60

DUAL ACTIVE SWITCH FILTER

Function ) For suppression of interference and to eliminate the
effects of contact bounce occurring on mechanical
switches.

Case size: A; colour: black.

CIRCUIT DATA

D1 D2

8o . . : . : . ‘ 017
7276168

© O—4¢

The unit consists of two identical, electrically independent filter circuits, both using an
external capacitor. A high voltage is used to break down the contact film resistance of
external switches. Non-inverted and inverted outputs are available from each filter, the
latter with an increased drive capability.

Terminal location

1 = input ASF1 10 = input ASF2
2,3 =not connected 11,12 = neot connected
4 = for external 13 = for external
123456 7889 capacitor of ASF1 capacitor of ASF2
5 = output ASF2 14 = output ASF 1
)l Q l( 6 = inverted output 15 = inverted output
ASF1 ASF2
LRI LA 7 =supply (Vg) ASF2 16 = supply (Vs) ASF1
7276169 8 =0V for external C 17 =0V for external C
9 =0V common
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2.ASF60 DUAL ACTIVE SWITCH FILTER 2722 008 02011

+ 7276174
| -
19 AsFe0
O 15
13|_U|J17
+ 7276175

Drawing symbols with external capacitor

CHARACTERISTICS (per filter)

Supply voltage (Vg) +24V £ 25% or +12 V = 5%
current max. 4,8 mA and max. 2,0 mA respectively
Input voltage, logic 1 +100 V * 25%
logic 0 max. +7,5V, nom. 0V
Input current, steady max. 3,5 mA
surge peak max. 4,8 mA
Output capability,
- non-inverting outputs (pin 5 or 14) 2D.U.
- inverting outputs (pin 15 or 6) 6D.U.
pin(s) 7 and /or 16 not connected 10 mA sink

The output will switch when the input has been applied for longer than the time shown
under "Operation" on next page.

LIMITING VALUES (Destruction may occur if these values are exceeded)

Positive input voltage +max. 125V
Negative input voltage -max. 125V
INSTRUCTIONS

a. Mount the unit as close as possible to the logic system input.

b. The common 0-volt line (pin 9) must be returned to the central earth point of the
system to avoid common impedance coupling.

8
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2722 008 02011

DUAL ACTIVE SWITCH FILTER

2.ASF60

OPERATION

The external capacitor (C) should be connected between the appropriate terminals 4 or 13

and the 0 V terminals 8 or 17. The use of a 100 V electrolytic capacitor is recommended,

and its value C in pF may be obtained from the formulae below.

Non-inverted
outputs

1 14

or ‘ or
10 5
—o~e—| AsFe0
+100V
+25%

4or13|_[“—|80r17 .
+

7276170

; 7
or
OV_O\’H)_ 5
ASF60 p—
-—_O -
+100V
+25% 4or13L-["—I 8or 17
+
7278171

type of contact

single pole/single throw

single pole/double throw

Tolerable contact

bounce time max. 1,4C ms max. 1,4C ms
Frequency of operation 6.3 10.6
with 1: 1 mark/space max. C; Hz max. —-—C-'—— Hz
ratio

Time for which input

must be at logic 'I' min. 42C ms min, 42C ms
to ensure '1" out

Time for which input

must be disconnected min. 26C ms min., 18C ms

(or at 0 V) to ensure
'0" out

November 1976



2.ASF60

DUAL ACTIVE SWITCH FILTER

2722 008 02011

Inverted
outputs

1 6
or or
10 15
—o~e—] AsFe0 [O—
+100V
+£25%

4or13 L["_J 8or 17
+

7276172

1

oV or

10
o
+100V

ASF60

+25%  40r13 Lﬂl—] 8or 17
+

7276173

type of contact

single pole/single throw

single pole/double throw

Tolerable contact
bounce time

max.

1,4C ms

max.

1,4C ms

Frequency of operation
with 1:1 mark/space
ratio

max.

max.

10,6

CHZ

Time for which input
must be at logic '1'
to ensure '0' out

min,

29C ms

min.

29C ms

Time for which input
must be disconnected
(or at 0 V) to ensure
'1" out

87C ms

45C ms

-~
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2722 032 00101

HPA 60

Function
Case
CIRCUIT DATA

80

HIGH POWER AMPLIFIER

Power Amplifier for load switching

Size: B; colour: black

7265313

Fig.1

The power amplifier consists of a Schmitt trigger followed by a buffer + driver stage,
which provides adequate drive to the power transistor under all conditions of permissi-
ble supply voltage and input signal. The load should be connected between pin 13 and + of
power supply. A "1" input will switch on the load current.

Notes:

1. Observe rules for Ri0ad min*

2. Incandescent lamps have a "cold" resistance that is only a fraction of the value cal -
culated from voltage and current so that turning on of a lamp may cause a current
surge. It is often advisable to use a preheating quiescent current to eliminate de-
structive surge currents,

3. Inductive loads will cause large voltage peaks at switching off. To avoid destruc -
tion of output transistor the load should be shunted by a damping diode. By connect -
ing terminal 11 to the supply line inductive loads up to a certain value can be han-
dled by the internal diode.

March 1972



HPA 60 HIGH POWER AMPLIFIER 2722 032 00101

Pin 10 serves to make a separate connection between a 0 V load supply line and the
power supply unit to avoid common wire impedance with the 0 V logic supply line.
Also, if a second supply unit is used for the HPA 60, common impedance with the 0V
logic supply line should be avoided in the interconnection between pins 9 (0 V logic
supply) and 10 (0 V output stage).

Terminal location

P I I R O R B I 1 = input
1 2 3 &4 5 6 7 8 9 2 = base resistor of input transistor
3 = base of input transistor
4 =n.c.
>l I( 5 =n.c.
6 = + supply, connect to 15
7 =n.c.
8 = zener diode
9 =0 V logic supply
10 =0 V output stage, see note 4
11 = damping diode
12 =n.c.
13 = output (load between 13 and supply)
>| Ic 14 =n.c.
15 = + supply, connect to 6
16 =n.c.
0112 13 16 15 16 17 17 = collector of TR3
7251535
Fig.2 )
6[ ]1s]1
)
Fig. 3 1 D> 01_3_
Drawing symbol (one necessary 2] HPAGO
interconnection indicated).

[9 ]10 l" 7265310

Additional instructions

a.

b.

If the input (pin 1) is driven by a standard "1" level from NOR 60, etc., connectpins
2 and 9.

If the supply voltage is 12 V + 5%, connect a resistor of 330 Q2 between pin 6 and 8,
and a resistor of 1.5 k2 between 15 and 17; both resistors + 5%, iw.

Wiring to pin 3 must be kept remote from the output circuitry.

When using pin 3 as a second -input, the input resistor should be connected direct to
the pin.
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722 032 00101 HPA 60

HIGH POWER AMPLIFIER

CHARACTERISTICS

Vg =24V £25% Vg =12V £5%

Supply current at Vg nom

excluding Ijoaqg 18.8 mA 15.1.mA
Supply current at Vg max
excluding Iy, 4 < 26.2 mA < 28.8.mA
Required load resistance
at Tymp = 45 to 70 °C >13.5Q >6Q
at T,y < 45 °C >12Q >5Q
Required input 1D.U. 1D.U.
Voltage on pin 13, TRS conducting max. 2.V max. 2V
at pin 1 at pin 3
For switching on load current 1
input voltage, 2-9 connected >6V >1.6V")
input current, 2-9 connected 75 pA 75 pA
2-9 not connected 2) 30 pA 30 pA
For switching off load current
input voltage, 2-9 not connected ) <1,15V < 1,15V
On -off input voltage difference
2-9 not connected ) - >0.5V
Switching speed maximum typical
Fall time, t¢ 0.2 ps 0,05 us
Rise time, ty 4,2 ps 0.3 us

The fall time tg is defined as the time required for the output voltage to change from 90%
to 10% of its full value, after application of a step input, under conditions as shown in
Fig. 4 (See also Fig.5).

The rise time t, is defined as the time required for the output voltage to change from
10% to 90% of its full value, after application of a step input, under conditions as shown
in Fig. 4 (See also Fig.6).

1) Via min, 500 Q.
2) Source resistance must not exceed 56 kQ.
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HPA 60 HIGH POWER AMPLIFIER 2722 032 00101

{1

30v 30V
6 1517
, [ s, 150
JL v —; D 13 Vo
I:_’HPAGO
9 oM T 200pF
ov 7285311
Fig. 4
VO 7253396 Vo 7253397
losvo
01 Vo;
Lt -t oty —> t
Fig.5 Fig. 6

By connecting terminal 11 to the supply line the following inductive loads can be handled
by the internal damping diode:

Ry, =15Q L <10H
Ry, =20Q Ly, <14H
Ry, =30 Q no restriction

Switch -off delay time for Ry, = 30 Q and Ly =10 H is 770 ms.
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122 032 00101 HIGH POWER AMPLIFIER HPA 60

LIMITING VALUES (Destruction may occur if these values are exceeded)

Supply voltage, Vg max, 30 Vd.c.
Positive transient on driver stage
(pin 6 and 15) max. 10 V for 10 ps
Positive voltage on power stage, pin 13 max. 55 V
Voltage at pin 1 (2-9 connected)
positive ) max. 100 V
negative max, 15V
Voltage at pin 3
positive max. 5V via min, 500
negative max., 4.5V
Output current 5 A for 20 ms

OVERLOAD PROTECTION

Protection measures must be taken in applications in which overloading of the HPA 60 may
occur, e.g. short circuiting of the load. The operating time of a fuse is far too slow to
provide adequate protection in such cases, therefore another method must be used. The
protection circuit described here uses a 2.IA60 connected as a memory element, and
serves well in many HPA 60 applications.

It will operate at a load current of 3 A . Removing one of two series-connected diodes
will bring the "fault" condition of load current down to 2 A. Finer control of the load
current level at which the protection circuit will operate may be achieved by replacing

the resistor R by a wire-wound potentiometer.

toload v
S
+20V

6[ 5,17
a1

oV 22k0 10kQ

3
1
2
HPABO BAX13(2x) *
- u2 u3

D loile B>ojoe

1A60 1A60

driving 22k0
input

Fig.7

R=0,39 Q2W)
C = 100 nF
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HPA 60 HIGH POWER AMPLIFIER 2722 032 00101

Load current information is provided by resistor R, and is fed to U2 (pin 8) via the
series -connected diodes,

The capacitor C prevents the circuit from operating on transient currents of up to 5 A.
If the load current is too high for the HPA 60, the output of U2, at pin 5,goes LOW. This
LOW is fed back to Ul, pin 1 , via the BAX13 diode, A LOW at the input of the HPA 60
switches it off.

When the overload is removed, the protection circuit remains in the fault condition be -
cause the memory element is still "set". The protection circuit can only be "reset" by
removing the logic signal from the driving input, since U3 is fed with the HPA 60 driving
input via pin 16.

The circuit shown here requires 6 D.U.

40 March 1972



2722 008 06001 GLD60

GROUNDED LOAD DRIVER

Function: - a 2 input power amplifier for switching d.c. loads, connected with one side
to ground (GLD)
- a 2 input NOR gate
- monitor circuit for twin channel logic systems with fault display.

Case: Norbit block size A, colour black.

CIRCUIT DATA

7 6 17 8 16
o
TR3
[] D
—O 14 H 15
TR1 TR2
3 ) 4
12
5 10
13
R1 R2
1 7263695
(o]
1 1 2 9
Fig. 1

The unit comprises two main circuits and auxiliary networks:

- A NOR gate with two inputs each requiring 1 D.U.. The output capability is 6 D.U. .

- A grounded load driver (GLD) consisting of an input stage with two inputs and a PNP
output stage. The load should be connected between the output terminal and 0 V
common. A "1" input signal will switch on the load current. '

~- A voltage regulator diode (D) to couple the NOR to the GLD, or to isolate the load of
the GLD from the resistance network (R1 and R2) when the complete unit is applied
as a monitor circuit for twin channel logic systems with fault display.
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GLD60

GROUNDED LOAD DRIVER

2722 008 06001

Terminal location

1 = R1 10 =
2 = R2 11 =
3 = input NOR 12 =
4 = auxiliary input GLD 13 =
5 = input NOR 14 =
6 = positive supply Vg for NOR 15 =
7 = auxiliary supply 16 =
8 = voltage regulator diode, anode 17 =
9 =0V common GLD

R1, R2

emitter TR1, 0 V if used as NOR
input GLD

input GLD

output NOR

output GLD

positive supply Vg for GLD
voltage regulator diode, cathode

1 2 3 & 5 6 7 8 9
10 1 12 13 14 15 16 17

Fig.2
— LU
Drawing s;jmbols 7251534
17 |6 17 10 115
3 ‘ 4
Lo o 2 P s
5 NOR Rl R2 13 GLD
| (GLD60) —1 (GLD60)
[ 8 1 2 B
Fig.3 NOR function auxiliary circuits GLD function
CHARACTERISTICS 7263686

NOR

(supply to pin 6)

+24V +25%
nom. 3,2 mA
max. 4,1 mA

1 D.U.
6 D.U.

Fower supply voltage (Vg)
current

Input requirements, per terminal

Output capability

at maximum load resistance
Mintmum load resistance,

- driven by signal on pins 12 and 13

- driven by NOR viaD on pin 4
(supply to pins 7 and 16, connect
pin 8to 4, pin 14to 17, pin 11to 10,
pin 12 or 13to0V)

GLD

+24V £25%
nom. 14,2 mA +I]0aq
max. 19,1 mA + 11444

2D.U.

900 D.U.
3 k2

75 2 *) at Tamp = 45 °C
86 2 *) at Typp = 70 °C

120 2 %)

*) For use with incandescent lamps, series and/or bleed resistors might be required
to avoid high inrush currents in connection with their "cold" resistance.
To limit large voltage peaks at switching of inductive loads these loads should be
shunted by a damping diode, e.g. BAXI12 (cathode to pin 15).
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2722 008 06001 GROUNDED LOAD

DRIVER GLD60

Resistor network
R1
R2

Voltage regulator diode
Vb

3010 €2
1500 @

12 v

LIMITING VALUES (Destruction may occur if these values are exceeded)

Supply voltage Vg

Positive transient on Vs

Input voltage
NOR (pins 3, 5)

GLD (pins 12, 13)
Input current GLD (pin 4)

Output surge current

APPLICATION INFORMATION
A GLD60 as a grounded load amplifier

1. The GLD 60 makes it possible to drive loads
(relays, magnetic valves etc.) of which one
side has been connected to ground,

Fig. 4 illustrates also the suitability of the
unit for systems which from the point of
safety require that the load is not activated
in case of shortcircuitto ground of the output.

2. High power grounded load drive.
Fig.5 shows how higher loads can be driven.
This circuit permits load resistances down
to 8,6 Q (corresponding to a load current of
3,5Aat Vg =30V).
The BDY60 is mounted on an aluminium
heatsink of 150 sz, thickness 2 mm.
For inductive loads a flywheel diode D
(BYX30/50) is required.

Fig.5

*) Care should be takennot to apply a voltage >

max. +30 V d.c.
min. 0V d.c.

max.+10V for 10ps

max. +70 V
min., =15V
max. +70 V
min. - 4V

max. +20 mA  ¥)

max. 1 A for 20 ms

Vs
e
4
I B
3] GLD
(GLD60)
s ——
ov BAX12
Fig. 4 7 9263688
Vs
16
4
w| P
13| 6LD
(GLD60)
9
BYX30 load
ov

7263689

1 V without current limiting resistance.
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GLD60

GROUNDED LOAD DRIVER

2722 008 06001

Short circuit protection of the GLD60.

If the load is short-circuited, the output transistor of the GLD60 can be damaged.
This is prevented if the circuit depicted in Fig. 6 is applied. Too high a load current
starts the BRY39 conducting. Consequently the input of the NOR goes "high'" and its
output "low", biasing input 4 of the GLD "low", in this way overruling the existing
"high' on the system inputs. Once the BRY39 has started conducting, it will continue
to do so until the push button is pressed.

Vs
BRY39
AAZ17
K o — |
R . N 7
Q 7 16 .
1k |
1
B s
NOR GLD I
(GLD60) (GLD60)
10k " GLD60 9 _J load
. — e — . — J’_ o — | — -
i 7263696

inhibit system inputs

Fig. 6

Monitoring and safeguarding twin channel systems

Fig.7 shows the circuit build-up of a process control in which malfunctioning of one
of the parallel identical logic systems or of the monitoring/safeguarding circuit cau-
.ses an indication or switching to safe condition of the process to be controlled.

When the identical logic systems function properly their outputs are equal because
their input conditions are identical. The equality of the outputs is monitored by the
combination "2 x GLD60". Where parts of this monitoring combination are used in the
channels before the point of comparison, they should be completely independent so
that malfunction of one part in one channel cannot cause malfunction of the other part
in the other channel. Consequently malfunction in this part of the monitoring combi-
nation will occur in one channel only and will have the same effect as malfunction of
one of the logic systems. Similar considerations apply to the input connections of both
Jogic systems.

Output V5 can be used for power switching, and as an input condition for additional
twin-channels (e. g. B; and By) in case the total control system comprises more twin
channels.
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2722 008 06001

GROUNDED LOAD DRIVER ‘ GL

D60

A ve
T AT> R D B R R —I
s | 16 |
4
! 14 12 GL%Z 15 .
NOR1
(GLD60) = (GLD60) !
I T
m(/ ov I
P .
|16 |
> !
GLD1 u2 J
(GLDBO) — s — e — s — s — .
[9
I ov ;
R1
Vs-———I:—-o—E:—'—ov
. 1@ -
u1 D
(IR . .

(GLD60)

0V|11
Vs
J1s

>

GLD3
(GLD60)

14.
NOR3 Ol‘

(GLD60) 1 (GLDS6O)
I9
o

15 .
NOR4 - 1 GLD4 |

Fig.7

to next
monitoring circuit

7263701

The actual circuit for comparing the outputs should be self-safeguarding which means
that a malfunction should cause a fault indication, i.e. the part of the monitoring cir-
cuit between comparison circuit and pilot lamp has also to be monitored for malfunc-
tion. This is done by feeding a square wave to the input of this part, which is there-
fore monitored in a dynamic way. The output will alternate between on and off at the

frequency of the square wave.

Malfunction of one of the components will cause a continuous on or off at the output. This
also means that the pilot lamp is continuously monitored. Correct functioning of the
whole system causes the pilot lamp to flicker (low square wave frequency e.g. 2 Hz) or
to burn dimly (high square wave frequency e.g. 10 kHz).

ov

ov
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GLD60 GROUNDED LOAD DRIVER

2722 008 06001

Vs
lis

S
12 [>15

GLD
(GLD60)
9

BZX79-9V1

R1
120
o

ov

Fig. 8

72638971

The high frequency square wave output can also be fed via a transformer to a rectifier,
see Fig.8. Thus only a square wave output will cause a d.c. voltage which can be used to
activate a relay. Any malfunction in the whole system will cause the relay to fall off and
thereby switch the system to be controlled to a safe condition.
Note that if only one twin channel system has to be monitored or safeguarded the resistor
of 1,5 k€ and external diode BAX13 (Fig.7) can be replaced by R2 and the voltage regu-

lator diode inside unit Ul.

The square wave interrogating signal fed to the monitor circuit should be symmetrical

and vary between Vg/3 and Vg. Fig.9 shows a suitable generator. The symmetry andthe
frequency are adjusted by means of the 10 k& potentiometer and the capacitor C respect-
ively. Cycle time T = 1,5C ms approximately (C in uF).

=
-

5 NOR
1 (GLD60)

|
|
|
|
|

1"

o
|

Fig.9
Extended application information
is given in A.I. 348.

1kQ

9

7263694.1

ov
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2722 032 00071 UPAG1

UNIVERSAL POWER AMPLIFIER

Function . D.C. switching amplifier.

. Power oscillator for driving thyristor
trigger transformers.

3. Phase shift module.

4. Current source for linear capacitor

discharging.

N =

Case Size: A; Colour: black.

CIRCUIT DATA

[ 1o |17 16 13 [3 |a |15
EC |EO +Vs ZD SO |sC FD

x

()
/

J

ER oV SI RO |VC SE B
1 9 5 l7 1% 2 |5 7259196

Quick reference circuit diagram

= emitter resistance follower

emitter output Schmitt trigger

output Schmitt trigger
complementary output Schmitt trigger
Schmitt trigger base input

power stage base input

oscillator feedback input

power stage output

0 V common

1

"nwon

1

0N Ut W
1]

@‘

7257834

. . 10 = output emitter follower

Terminal location )
11 = collector emitter follower
12 = base emitter follower
13 = restored "0" output Schmitt trigger
14 = input Schmitt trigger
15 = damping diode power stage
16 = supply voltage +Vg
17 = auxiliary resistor
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UPAG1 UNIVERSAL POWER AMPLIFIER 2722 032 00071

Notes

1. For applications as a power amplifier with a min. permissible load resistance of
90 2, connect pin13 to pin 6. A "1" at pin 14 will switch on the load between pins
8 and 16.

2. For applications as a power amplifier with a min. permissible load resistance of
302, connect pin 12,13,17 and 1 together, connect pin 10 to 6, and connect pin 11
to Vg via a resistor of 330 @, (2,5 W).

A "1" at pin 14 will switch on the load between pin 8 and 16.

3. The load should be connected between pins 8 and 16. To avoid destruction result-
ing from large voltage peaks occurring at switching off of inductive loads, the
damping diode in the circuit block has to be connected across the load (15t0 16).

4, Incandescent lamps have a "cold" resistance that is only a fraction of the value
calculated from nominal voltage and current, so that turning on of the lamp may
cause a surge current. It is advisable to use a pre-heating quiescent current to
eliminate destructive surge currents.

O 16
n [‘]

7 o—l::)—@ ou
TR3 3 15

12 TRI

1wWo—{_"}—

10 ?
50 TR2 13 8
6 TRG
]
1mo—— b————09
Circuit diagram (2)

CHARACTERISTICS

Pins 6 and 13 connected, unless otherwise specified.

Supply at Vg =424 V £ 25% | at Vs =+12 V £ 5%

Supply current at
Iload = 0 mA < 110 mA < 9mA

Supply current at
"1" input (pin 14) *)
Vg =30V, Rload = 30 1100 mA

*) Connections as in Note 2 above.
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2722 032 00071 UNIVERSAL POWER AMPLIFIER UPAG1

Input at Vg = +24 V + 25% at Vg = +12 V 1+ 5%
Drive at pin 14 for
switching on load current 2D.U. 2D.U.
Input impedance at pin 14 92 k2 92 k2
Input voltage for switching on
load current at pin 5 **) > 8.2V =z 4V
at pin 14 >11.4V >35.3V
Input voltage for switching off
load current at pin 5 *¥) = 1.6V < 1V
at pin 14 < 1.8V <12V
On-off input voltage difference,
Rgource = 2200 €, at pin 5 < 4.8V <2.0V
at pin 14 < 4.9V <2.1V
Max. source resistance
for pin 5 250 k2
for pin 14 200 k2
Output
Min. load resistance
- connections Note 1 90 @
- connections Note 2 30 @
Output voltage at "1" input
at min. load resistance
- connections Note 1 < 0.3V
- connections Note 2 < 1.3V
Switching speed.
Switch off delay at 625 mA and 10 H
with pin 15 connected to 16 td 480 ms
Fall time | connected as in Note 2 tf =< 0.5 us
Rise time) Ry, =30, Vg=30V tr =< 10 us
LIMITING VALUES
Supply voltage Vg max. 30 V
min. 0V
Positive transient on Vg, '
for 10 us max. 10 V
Input voltage at pin 14 +V14 max. 70 V
-Vi4 min. 0oV
Input voltage at pin 5 +Vs max. 30 V
via min. 2200 Q -Vg min. 0 V
Output current
for 20 ms max. S5 A
for 20 ms each second max. 2 A

*) Connections as in Note 2
**) Via min. 2200
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UPAG1 UNIVERSAL POWER AMPLIFIER 2722 032 00071

APPLICATION INFORMATION
UPA61 as 30 ohms load power amplifier.

+24V
(£25%)
T
3300 |
(2,5W) 1
' .
11 16 115 U,’gg;,
resistance
300
input_14 | _/' 13 12 106 8
(2D.U.) L l < 1%
5
17 —
e

9 1 72664791

ov
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2722 032 00081 TT61

DUAL TRIGGER TRANSFORMER

Function Matching the pulse output from a
power amplifier (e.g. UPA61) to
thyristor gates.

Case Size A; colour: black

CIRCUIT DATA

4 el

7259193

Circuit diagram

. Secondary winding T] (cathode thyristor)

i
2 3

. Secondary winding T (gate thyristor)

Ve ¥ s
7 8
. Secondary winding T2 (cathode thyristor)
8. Secondary winding T9 (gate thyristor) C
13 14 15 16 17

~N w N

\J

10. Resistance connected to primary winding. T}

11. Primary winding T (driving source)

10 1 12

12. Primary winding T1 (+Vg)
13. Not connected 7259200
14. Not connected Terminal location

15. Primary winding T2 (driving source)

16. Primary winding T2 (+Vg)

17. Resistance connected to primary winding Ty

June 1970 H H 51



TT61 DUAL TRIGGER TRANSFORMER

2722 032 00081

CHARACTERISTICS

~ Frequency range

Turns ratio
primary: secondary

Inductance of primary winding

Leakage inductance referred to primary
(secondary short-circuited)

Primary winding resistance at Tamp = 25 °C
Primary series resistor
Secondary winding resistance at Ty = 25 °C
Output pulse in response to step input,
circuit of Fig. 3, Req = 15 €2:
rise time (from 0,3 to 3 V)
pulse duration, Vpulse =3v 1
Output current?) at pins 2/3 (7/8) at Tamp = 25 °C
in response to step input at pins 10/12 (16/17)

(see Fig. 3):
Vg =18V, Req = 15Q

Req = 229
Vg =30V, Req=10Q
Req = 15€

LIMITING VALUES

Primary switched voltage
across pins 10/12 (17/16)

Primary switched current
no series resistor, duty cycle 1 : 3 max.
82 Q internal, duty cycle 1 : 3 max.
39 Q external, duty cycle 1 : 2 max.

ET product per transformer primary at
pins 11, 12 or 15, 16

Peak pulse power per transformer for duty
cycle 1:3, and Ty = 25 °C 1)

D.C. test voltage between any pair of
windings for 1 minute

Continuous r.m.s. working voltage

3 to 50 kHz 1)

3:1
22,2 mH

=65 puH
S4Q
82 Q
=0,6Q

2200 mA
2135 mA

2425 mA
2320 mA

max. 30 V 3)

max. 800 mA
max. 170 mA
max. 200 mA

600 Vs
17 W

4 kV
max. 500 V

1) The minimum frequency has been specified with a view to core losses.

2) Minimum mean pulse magnitude over 20 ps.

3) If the UPA61 ceases to oscillate with the output transistor conducting, the primary
series resistor may be damaged; circuit design must safeguard against this con-

dition.

.

June 1975'



2722 032 00081

DUAL TRIGGER TRANSFORMER

TT61

APPLICATION INFORMATION

+Vs
15 10} jj
1 ™
~ [ ] L ]
A
14 3 12
— _/_ s s o T
15 ITZ
5 . s .
TT61
10nF 2 Ula Utb "
> U1 =UPAB1

7259202

Fig.3 Low power relaxation oscillator circuit (10 kHz)

ov _L

- 8,2nF

BY206 BY206
9 87 6 543 21 8 7 3 2
UPAG1 TT61
17 16 15 14 13 12 11 10 17 16 15 14 13 12 11 10
I LI I M1
.3k3n 330
BZX79- 2700 (10W) (10W)
o (4 (aw)
+24V
+25%
7267018.1
+24V control
+25% input
Fig. 4a High power relaxation oscillator circuit (10 kHz)
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TT61 DUAL TRIGGER TRANSFORMER . 2722 032 00081

7267019

v)

5,2

Vs=24V -25%

12 I(A)

Fig. 4b Gate cathode thyristor voltage versus gate thyristor current
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2722 008 05001 RSA61

RECTIFIER AND SYNCHRONIZATION ASSEMBLY

Function - To provide an unregulated voltage of
+24 V for Norbit systems
- To provide synchronization signals.
- To provide +12V and -12 V (zener sta-
bilized) for servo amplifiers.

Case Size: A; colour: black

CIRCUIT DATA

q};u[

&

5]

©

10lac @ 2
®
PR -2v]8
| SN
neols
6 lco, ﬂA\D’ AD: |14
O

Ral13

T 3—
I @Dz AD2|12

72591971

Circuit diagram
—i— S —

1 2 3 4 5
0 1n 12 13

5 = Output rectifier bridge
6 = Cathode D;

6 7 8 9
C 7 = +12 V output voltage
8 = =12V output voltage
14 15 16 17

9 =0V from common supply

— T 10 = A.C. input from supply transformer
. . 7287834 11 = Synchronizing resistor output
Terminal location 12 = Anode Do

13 = Resistor output cathode Doy
1= A.C. input from supply transformer 14 = Anode Dy

2 = Synchronization voltage 15=+12V, 150 k2 source
3 = Synchronization voltage 16 = 424 V output voltage
4 = Cathode D2 ’ 17 = +12 V, 100 k2 source
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RSAG61 RECTIFIER AND SYNCHRONIZATION 2722 008 05001

ASSEMBLY
CHARACTERISTICS
Input
A.C, input voltage (r.m.s.) 2x 20V +10, -15%)
A.C. input current 375 mA max.
Frequency 50 - 60 Hz
Source resistance 1 © min.
4 Q2 max.
QOutputs
Pin number Voltage Current
(9 connected to
c.t. transformer)
16 +18 to +30 V < 220 mA
7 +11 to +15V < 8mA
8 -11to =15V < 4mA

In order to obtain the outputs specified, smoothing capacitors are required:

1. a 680 uF (-10, +50%), 40V, capacitor connected between pins 16 and 9 to smooth
the +24 V and +12 V.

2. a 100 uF (-10, +50%), 40 V, capacitor connected between pins S and 9 to smooth

P NN 19 U
LIC =14 V.

Additional components

R : 2.2 kQ; max. voltage 30 V r.m.s.

D2 : max. reverse voltage 30 V;
max. forward current 200 mA

D1 : nom. zener voltage 6.8 V;
max. dissipation 60 mW

LIMITING VALUES

Input voltage 2x22Vr.m.s.

APPLICATION INFORMATION

1. The output current of the =12 V output can be increased to 7 mA by connecting
pin 4 to 5 and pin 8 to 13.

2. A mains synchronization signal isavailable at pin11 when pins 3 and 2 are join-
ed. The output at pins 2 and 3 takes the form of a zero voltage when the a.c.
driving voltage passes through zero. At all other times a positive voltage is pre-
sent on pins 2 and 3.
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2722 008 00021 2. NOR61

DUAL NOR-GATE WITH DIODE-RESISTOR NETWORKS

Function Dual two-input transistor-resistor NOR-
gate with diode gating facilities incorpo-
rated; specifically applicable as a d.c.
counting /shifting stage.

Case Size: A; colour: black.
CIRCUIT DATA
|16 n (3 | 4 2 17 15
Vg CD3 |AD3 |Qy R CD,  |CDj cD2

L ]

G
o | ®@®®

13112 1
1|72 O——
ov Qg ADy AD1 AD32
72591951 |g 5 12 8 7

Quick reference circuit diagram
1 = Input NOR 2
2 = Cathode diode Dg
3 = Anode diode Dg3
4 = Gate resistor
s 7 8 8 5 = Output NOR 2
6 = Input NOR 1
m Anode diode Do
N/ :
4 15 16 17

7
8 = Anode diode Dy
9

e W s e ¥ e e I e s, e s W e

1 2 3 4 5
0 0N 121

1}

9 =0 V common supply

10 = Input NOR 1

7257834 11 = Cathode diode D3

12 = Anode diode Dy

Terminal location 13 = Input NOR .2
14 = Output NOR 1
15 = Cathode diode Dy
16 = +Vg4 supply for NOR 1 and NOR 2
17 = Cathode diode Dy

3 1

i
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2.NORG61

DUAL NOR-GATE WITH
DIODE-RESISTOR NETWORKS

2722 008 00021

Circuit diagram

at Vg = 12 V 5%

2.8 mA

3.1 mA
2 D.U.
6 D.U.

pins 6, 10 and
13, 1 in parallel

CHARACTERISTICS
NOR -gate at Vg = 24 V £25%
Supply current at Vg pom 5.6 mA
at Vg max 7.2 mA
Input requirement * 2 D.U.
Output capability 10 D, U.
pins pins
6,13 I 10,1
Input impedance 1) 63 kQ 47 kQ
Input current for "0" output l) 2) 92 uA 86 uA
Switching speed
Fall time : tf < l.5us
Fall delay time tfq < 6us

Diode-resistor networks

32 k2
75 puA

Resistors R (22k{?) can be used as a load of 4 D.U. in a logic Norbit system.

1) Not used inputs returned to 0-volt line .
2) At Vg =30V
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2722 008 00021 DUAL NOR-GATE WITH 2.NORG61
DIODE-RESISTOR NETWORKS

LIMITING VALUES
max. +30 V

Supply voltage Vs min. 0V

Positive transient on Vg max. 10 V for 10 us
Positive input voltage = +Vj max. 70 V

Negative input voltage -V; max. 15V

Reverse voltage of diodes max. 50 V

Forward current of diodes max. 75 mA
Repetitive peak forward current

of diodes max. 150 mA
Dissipation of resistor R max. 50 mwW
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2713 001 00001 FF 90

FLIP-FLOP

QUICK REFERENCE DATA
Function set-reset bistable multivibrator with
trigger gates
Encapsulation size: A block; colour: red
Max. counting speed (worst case) 5 kHz
Output capability 5D.U., 7Z.U.
Trigger input requirement "1"-"0" edge of max. 3 us; 2 Z.U.
APPLICATION

The FF90 has been intended to be used in counters, shift registers, etc.

DESCRIPTION
Circuit
v Ve z
7 6 T
0,04 Soq,
—{_ 1
1 N (o) 1 10,
T 0_@_ ) >t 1l pt}—or.
_@ R TR =4 N4
[0 - Ca— L Yoy,
6,0 306,
B, 02 . 408,
& szsman L-{:]—son

The unit comprises a set-reset bistable multivibrator which incorporates trigger
gates. Switching is performed by applying a""1"-"0" edge of max. 3 us at the trigger
terminals (T] and T2) which are controlled by gates (G1 and G2). The trigger inputs
may be extended by the addition of external diodes to the extension terminals (ET]
and ET2) to provide an OR or inhibit facility. In addition, the circuit may be reset
by applying a "'1" level to the reset terminal (R) 'and may be set by applying a 1"
level to the base of transistor 1 (B1) via a resistor.
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FF90 FLIP-FLOP 2713 001 00001

Terminal location Drawing symbol

17] |13
p— G1Z B1
ETy Qi
T

—FFa0—
f C

NN

T2
ET2 Q2 -§—

lo]2]3

T I G2 B2 R
7257834 hl IG
7257837

1=T1 = Trigger input 1 10 = T2 = Trigger input 2

2 = ET] = Extension trigger input 1 11 = ET2 = Extension trigger input 2

3 = G2 = Gate input 2 12 = G] = Gate input 1

4 = Bp = Transistor TR2 base 13 = B] = Transistor TR] base

5=Q2 = Output 2 14 = Q1 = Output 1

6 =R = Reset 15 = Not connected

7 =Vp = For positive supply (connect 16 = Vp = For positive supply (connect
: to pin 16) to pin 7)

8 = Not connected 17 =12 = Zener diode*

9=0V =0V common

* Caution: With the supplies connected ensure that pin 16 is not accidentally con-
nected to pin 17, otherwise the zener diode will be damaged.

ELECTRICAL DATA

Power supply

Voltage +24 V £+ 25%
Current < 21 mA
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2713 001 00001 FLIP-FLOP ' FF90

Input requirements (see also "Switching times")

input requirement

input '1* level 0" level notes and

termina. (D U. ) (Z U. ) instructions

function

reset R 1 0 The Set and Resetinputs
(put Q1 to '1") may be expanded by
using up to 3 suitable
diodes at each input.
Ensure that the cathode
of each diodeis connect-
ed to the input. If the
Set or Reset facilities
are used, inputs must
set B1 via 1 0 be held at '0' (and not
(put Q2 to '1") 82 k2 left open-circuited) ex-
resistor cept during the com-

2) mand period.

gate Gi1, G2 2 1 '1' or open-circuit
closes gate.
‘0’ opens gate.

gate G1, G2 0 1 '1' or open-circuit
via a diode closes gate.

1y 2 '0' opens gate.
Ensure that the anode
of the diode is connected
to the input.

trigger Ty, T2 (| 2 Only a '1'-'0' edge oc-
curring within 3 us trig-
gers the flip-flop. If T1
and T9 are intercon-
nected, 4 Z.U. are re-
quired.

trigger ET1, ET2 0 2 Only a '1'-'0" edge oc-
via a diode curring within 3 us trig-
1) 2) gers the flip-flop. If
ETj and ET2 are inter-
connected, 4 Z.U. are
required.
Ensure that the anode of
each diode is connected
to the input.

1) Diodes type BAX 13, BAX 16 or BAX 78 can be used.
2) If external components are used, ensure that they are mounted as close as pos-

sible to the appropriate input.
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FF90 FLIP-FLOP 2713 001 00001

Output data
Output capability 5D.U. and 7 Z.U,
Max. capacitive load 200 pF

Account must be taken of the load imposed by the gates when they are connected to
the output terminals (Q1, Q2).

Switching times

Trigger

Y 5%

Vr
"o" 1v. 7257839
ty t t, — =l
Max. fall time tfmax 3 us
Min. pulse duration tlmin Sus
Trigger recovery time to max. 99 us
Gate - typ. 73 us
Gate recovery time max. 137 us
typ. 100 us

The signal at the gate must be present at least 137 us (worst case) before thetrig-
gering edge is applied to T1 or T2. It is permitted to change the gate signal simul-

taneously with the triggering edge.

Delay between triggering edge and tq max. 8us
negative -going output. typ. 3 us
ngn
v _u \_/'__‘
"o : v ’
|
Loy
Lo
!1" l |
|
Vas I
P
|
-0-
tg
I1l
Va2
0" -1V 7257840
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2713 001 00001 FLIP-FLOP “ FF 90

Maximum Counting Speed (1 : 1 mark: space ratio) 5 kHz (worst case)

The worst case figure is related to the most disadvantageous connection or input con-
dition that can be made.

APPLICATION INFORMATION
For connection as a divider of two connect pin 3 to pin 5 and pin 12 to pin 14.

More information is given in "Application Information 849, Counting and Shifting
with 90-Series Modules. "
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2713 001 00002 2.TG 90

TWIN-TRIGGER GATE

QUICK REFERENCE DATA
Function two trigger gates for use with FF90
only
Encapsulation size: A block; colour: red
Output signal suitable for triggering direct on tran-
sistor base of FF90 (B and B2)
Trigger input requirement '1'-'0" edge of max. 3 us; 2 Z.U.
APPLICATION

The 2.TG90 has been intended to provide two extra independent trigger gates for the
FF90.

DESCRIPTION
Circuit
Ve
16
so -
-0Z
6 1"
gr,0—— L °0r6, EG,0—— b —0ET,
12
6,0 30 Gy
T 7257841
&
ov

The unit comprises two gating circuits to perform extra independent trigger func-
tions. The mode of operation is the same as for the trigger functions of the FF90.
Switching is performed by applying a '1'-'0' edge of max. 3 us at the trigger termi-
nals (T1 and T2) which are controlled by gates (G1 and G2). The trigger inputs may
be expanded by the addition of external diodes to the extension terminals (ET] and
ET9) to provide an OR or inhibit facility. The extra re51stor (R10), connected to
terminal Q], provides the 'set' facility for the FF90.
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2.TG90

TWIN-TRIGGER GATE

2713 001 00002

Terminal location

7257834

Not connected

1=T1 = Trigger input

2 = ETj = Extension trigger input 1

3 = G2 = Gate input 2

4 = Q2 = Output to B2 (pin 4) of FF90
5=S = Set terminal

6 = EG]1 = Extension gate input

8

9

9

Drawing sxmbol

6 5| |7
—[E61 s 2
= Gy 13
2et, Y
U,
My
10}—2.T690—
i
—]ET2 4
3 Gy Q—
15 EG,

7257836

10 = Tg9 = Trigger input 2

11 = ET2 = Extension trigger input 2

12 = G} = Gate input 1

13 =Q) = Output to B] (pin 13) of FF90
14 = Not connected

15 = EG2 = Extension gate input

16 = Vp = For positive supply

= Not connected 17 =7Z = Voltage reference terminal,
— =0V =0V common connect to Z (pin 17) on FF90
— ELECTRICAL DATA
Power supply
Voltage +24 V £+ 25%
Current 7.5 mA
68 || H March 1970



2713 001 00002

TWIN-TRIGGER GATE

2.TG90

Input requirements-

function

input
terminal

input requirement

'1' level
(D.U.)

'0' level
(z.U.)

notes and
instructions

set

(put Qg of
associated
FF9 to '1')

S

1

0

The Set input may be
expanded by using up to
3 suitable diodes on each
input. Ensure that the
cathode of each diode is
connected to the input.
If the Setfacility is used,
the input must be held at
'0' (and not left open-
circuited), exceptduring
the input period.

gate

G1, G2

'1' or open-circuit
closes gate.

. '0' opens gate

gate

G1, G2
viadiode
1)2)

'1' or open-circuit
closes gate.

'0' opens gate.

Ensure that the anode of
the diode is connected to
the input.

trigger

T1, Ty

Only a '1'-'0' edge oc-
curring within 3 ustrig-
gers the flip-flop 3). If
T1 and T2 are intercon-
nected, 4 Z.U. are re-
quired.

trigger

ETi, ET2
viadiode
1)2)

Only a '1'-'0" edge oc-
curring within 3us trig-
gers the flip-flop 3). If
ETj) and ET2 are inter-
connected, 4 Z.U. are
required. A maximum of
two diodes may be con-
nected toeach ET texrmi-
nal. Ensure that the
anode of each diode is
connected to the input.

For notes see page 4.
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2 TG 90 TWIN-TRIGGER GATE 2713 001 00002

Output data

The outputs Q1, Q2 are suitable only for use with one FF90; Qj, Q2 and Z of the
2.TG90 should be connected to By, B2 and Z respectively of the FF90.
The inter-wiring capacitance should be limited at 50 pF (maximum). This capaci-
tance will not be exceeded when a 2. TG90 is mounted next to an FF90.

1) Diodes type BAX 13, BAX 16 or BAX 78 can be used. Max. 2 diodes may be add-
ed. ‘

2) If external components are used, ensure that they are mounted as close as pos-
sible to the appropriate input.

3) Switching times of the triggering signal are the same as for the FF90.
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2713 001 00003

PS90

PULSE SHAPER

QUICK REFERENCE DATA

Function

Encapsulation

Output capability

a. Driving the trigger inputs of one or more |

FF9 or 2.TG90 units
b. Shaping signals to produce NORBIT 60
drive levels

size: A block; colour: green

6D.U.; 40 Z.U.

APPLICATION

The PS90 has been intended to produce the triggering edge required for the FF90.

The output levels are conforming to '1' and '0' of 60-Series logic.

DESCRIPTION
Circuit
z Ve
) T1s 5
| S |
@) u
Ao TR R2 R3
po—
[1] 1
2 17 1
& 3

ov

oV 7257842 oV

The unit contains a Schmitt trigger circuit followed by an inverting amplifier.
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PS 90 PULSE SHAPER 2713 001 00003

Terminal location Drawing symbol
— g5 15kQ
1 2 3 4 L 6 7.8 9 SI-D—IB
. Vp
) ¢ —a o
3| Psso
10 n 12 13 % 15 16 17 OV
oo 2[ [o ]
7257034 LJ_-I
7257835
1 = A = Input via resistor 9 =0V =0 Vcommon, internal connec-
2=0YV =0V common (connect to pins tion to pin 17 (connect also to
9 and 13) pins 2 and 13)
3 =B = Input direct to base 10 = Not connected
4 = Not connected 11 = Not connected
S = Not connected 12 = Not connected
6 = Vp = For positive supply (connect 13 =0V =0V common (connect also to
also to pin 8 via 1. 5k2 resistor*) pins 2 and 9)
7 = Not connected 14 = Q = Output
8 = Z = Zener diode ** internally 15=7Z = Internally connected to pin 8

connected to pin 15 (connect 16 = Not connected
to pin 6 via 1.5 k2 resistor *) 17 = 0 V = Internally connected to pin 9.

* The 1.5 k2 + 10 % resistor connected between pins 6 and 8 (15) has a dissipation
of 0.35 W maximum.

** When the PS90 is mounted on PWB60 or PWB61, pins 7 and 16 are connected to the
positive supply Vp. Ensure therefore, that neither pins 7 and 8 nor pins 15 and
16 are interconnected. Otherwise, the Zener diode will be damaged.

ELECTRICAL DATA
Power supply

Voltage +24 V 4+ 25%
Current < 21 mA
72
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2713 001 00003 PULSE SHAPER PS 90

Input Data

1. Unit driven by circuit block of 60 Series or 90 Series

The input requirement at pin 1 (pin 3 not connected) for '0' output is 1 D.U.

One input may be added, namely an 82 k2 resistor connected to pin 3 (input require -
ment is 1 D,U.). The circuit then performs as a 2-input NOR function.

The 82 k2 resistor should be mounted as close as possible to the unit.

Ve

15k
6 8

Ve Z

1 1%
A iy
psao &

B

82k0 ov

2] |9 |13
7258438

ov

w

2. Unit driven by any other circuit at pin 1 with pin 3 not connected.

Operating Limiting value
Input voltage to give '0' output min. 46V +30 V
Input voltage to give '1' output max. +1.5V -15V

Vp

1.5k
6 8

Vp z

A Q
B PS90

ov
Vi 2L@_]13

7258541

=3

14

w

Hysteresis
AVj min, =0.55+0.003 Ri V (Ri in k€2)
AVi max. =1.5 +0.0I12Ri V (Ri in k€2)

See also "Switching speed".

3. Unit driven by any other circuit at pin 3 with pin 1 not connected

Operating Limiting values
Input current to give '0' output min. 50 uA 5 mA
Input current to give '1' output max. 15puA 0 mA

If driven by a voltage source, the source resistance should be minimum 500 Q.
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PS90 | PULSE SHAPER

2713 001 00003

"

Max. positive voltage with Rj = 500 € +5V
Max. positive voltage with Rj = 6,8 k2 +30 V

With pin 2 not connected the max. source resistanceis 50 k2 and the max. nega-

tive voltage is 4 V.

Ve
1.5kQ
6 8
Ve z
14
g PSs0
ov
2L 9 13
7258437 ov
Hysteresis
AVi min. =0,32+0,003R; V (Rj in k2)
AVi max. = 0,45+0,012 Rj V (Ri in k2)
See also "Switching speed".
— Output Data
wne— Output capability 6D.U.
40 Z.U.
Max. capacitive load 200 pF

Switching SEeed

I U R
1)
Va.Vg } _____ _f ______
|
|
|
|
|
|
|

tf < 3 us
tl and t2 depend on input waveforms.
1) Hysteris AVA or AVB

] 7257838
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2713 001 00003 PULSE SHAPER PS 90

If a step function is applied to the input and the output is loaded with 200 pF the out-
put signal is given by:

Vi
Va
tf |e—
tfd 7258542
Fall time tf <0.25us
Fall delay time tfd < 2.5us
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ACCESSORIES
FOR NORBITS

MODULES

SURVEY

TT60 |
2722 032 00051

Dual thyristor trigger transformer for producing, in conjunction with a
UPA60, two pulse currents of up to 400 mA.

Turns ratio pr. : sec. : sec. 3:1:1

Dimensions (incl. pins) 34 x 34 x 49 mm

SIM60
4322 026 38301

Logic simulator for 60-Series NORbits.
Supply voltage 117/220/240 V; 50 or 60 Hz
Housing attaché case, 415 x 310 x 95 mm

POWER SUPPLY UNITS

LSU60
4322 000 01000
4322 000 01010

Power supply unit for small logic systems with 60-Series NORbits, to
be built in chassis UMC60.
Input 01000 version
Input 01010 version

220V, 45-400 Hz
110 vV, 45-400 Hz

Output (d.c.) 150 mA, >18V; 0 mA, <30V
i Board dimensions 90 x 83 mm
PSU60 Power supply units for 60-Series NORbits.
2722 151 00041 | Input 240 V, 47-440 Hz
PSU61 Output (d.c.) 500 mA, >18V; 0 mA, <30V

2722 151 00051

100V, 25 mA
146 x 76 x 77 mm

Extra d.c. output PSU61
Dimensions

MAINS FILTERS

MF 0,5 A Mains filter for control systems consuming less than 0,5 A a.c.
9390 213 00002 | Attenuation 0,1 - 10 MHz 50 dB

A.C. limits 250V, 0,5 A

Dimensions 88 x 38 x 39 mm
MF 2,4 A Mains filter for control systems consuming less than 2,4 A a.c
9390 253 30142 | Attenuation 0,5 - 10 MHz 40 dB

A.C. limits 250V, 2,4 A

Dimensions 105 x 62 x 44 mm
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ACCESSORIES
FOR NORBITS : '

SURVEY

CHASSIS AND HOLDERS

BB60
9390 198 00002

Breadboard block to hold 1 size A unit and to interlock with other
BB60 blocks for easy assembly of circuits for teaching purposes.
Dimensions 56 x 38 x 14 mm

UMC60
4322 026 38330

Universal mounting chassis for 6 size A or 3 size B blocks or
combination.
Material
Dimensions

plastic
245 x 95 x 28 mm

PRINTED—WIRING BOARDS

GPB60

4322 026 38600
GPB60/P

4322 026 38610

Experimenters' printed-wiring boards

Material GPB60
Material GPB60/P
Accommodation
Mating connector

glass-epoxy

phenol paper

10 size A or 4 size B blocks
F045 (0.2")

PWB60

4322 026 38790
PWB60/P

4322 026 38800

Experimenters' printed-wiring board provided with 0 V tracks

Material PWB60
Material PWB60/P
Accommodation
Mating connector

glass-epoxy

phenol paper

10 size A blocks

F047, F050, FO53 (0.156")

PWB61
4322 026 38810

Experimenters' printed-wiring board provided with 0 V tracks

Material PWB61
Material PWB61/P
Accommodation
Mating connector

glass-epoxy
phenol paper

10 size A blocks
F045 (0.2")

PWB62
4322 026 38780

Printed-wiring board with complete F054 connector, with 0 V and
+ tracks
Material
Accommodation

glass-epoxy
4 size A or 2 size B blocks

PWB63
4322 026 73750

Printed-wiring board for use in UMC60.
Material glass-epoxy
Accommodation 6 size A or 3 size B blocks

STICKERS (drawing symbols on seli-adhesive transparent materiai)

4322 026 36481
4322 026 71941
4322026 71961
4322 026 71971

4322 026 71981

50 sheets of stickers for 60-Series Norbits (without 4. NOR60).
50 sheets of stickers for 60-Series Norbits (without 4. NORG60).
50 sheets of stickers for 60-Series Norbits (incl. TT60).

50 sheets of wiring layout stickers for 60-Series Norbits.
Actual -size pin distances.

50 sheets of wiring layout stickers for 61-Series Norbits.
'Actual-size pin distances.

I ll
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9390 198 00002 BB 60

BREADBOARD BLOCK
for 60-series NORBITS

RZ 27447-18
APPLICATION

The "Breadboard Block", BB60, has been produced as an aid to 60-Series logic sys-
tem design. Each block takes one size A unit from the 60-Series, and each block
can be firmly locked on any of its edges to another BB60 block, thus a breadbcard
base can be built up toaccommodate any size and complexity of logic circuit, inter-
connections being simply made with hook-up wire plugged into cup-shaped contacts.
The BB60 blocks are ideal as experimenting and teaching aids. For instance, with
four units 4, NOR60, one unit TU60 and one unit 2. LPA60 mounted on a base of six
blocks BB60, it is easy to realize a large number of instructive logic circuits. Such
a base of six blocks can be mounted in the Universal Mounting Chassis UMCG60.

September 1969 | l I | 81



BB 60 BREADBOARD BLOCK 9390 198 00002
for 60-series NORBITS

DESCRIPTION

56 14—

,
i
(©) @) @ ) O O O

42 ) 9390 198 00002

7257646

(Dimensions in mm)

The right figure shows the underneath of the block with the 2 x 17 soldering lugs; the
60-Series units can be soldered directly onto these lugs. In the top view the cup-
shaped contacts.are visible; interconnecting wires or discrete components such as
resistors can be plugged in on this side. There are two contacts for each terminal
of a 60-Series unit, which facilitates multiple connections.

Body material rigid grey plastic

Contacts ‘ cup shaped, silver plated,suited
for wires up to 1 mm diameter

Weight 20g

Delivery in packs of six, plus six sheets

of wiring lay-out stickers for the
60-Series units.
The stickersare drawing symbols on self-adhesive transparent material, and they
can be stuck to the top side of the breadboard blocks or be used for circuit draw-
ings. The catalogue No. of a sheet is 9399 269 15301.
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4322 026 38600 GPB60O

4322 026 38610 GPB60O/P

EXPERIMENTERS’ PRINTED-WIRING BOARD

Experimenters’ printed -wiring board (with extractor)with plated-through holes suit-
able for 60-Series NORbits .

.............

207.0

o

Se o0
-----

........ e

itititititi, I’I’l’l’i’i’l’l‘l:i:I ;

.~ 1218 7zu7§?€?
Accommodation of NORbits size A + size B (HPA60)
10 0
8 1
6 2
3 3
0 4
Material of version GPB 60 glass -epoxy
of version GPB 60/P phenol paper
Hole diameter 1,2 mm
Contacts 2x23, gold plated, pitch 0,2"
Mating connector 2422 020 52591 (type F045)

For more information, see Application Note "Printed-wiring boards for 60-Series
Norbit Assemblies", No. 32/522/BE.
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4332 000 01000 - LSUGO
4332 000 01010

LOGIC SUPPLY UNIT

RZ 27077-11
RZ 27077-8

LSU60 mounted in UMC60

APPLICATION

The LSU60 is a power supply unit for small systems with 60-series NORbits. It is
intended to be mounted in the universal mounting chassis UMC60. There is a version
for 220 V mains (4332 000 01000) and one for 110 V mains ¢332 000 01010).

DESCRIPTION

The unit takes the same place as a size B Norbit block(HPA60). To mount the unit in
the UMC60, the material between the two adjacent size A holes in the chassis should
be removed, after which the unit can be fixed with 4 self-tapping screws.

Slots in the board of the LSU60 facilitate the connection of the input voltage and
the output voltage to the Fastons of the UMC60, for external connection to the chas-
sis. The other three pairs of output terminals ard soldering tags intended for con-
nection to Norbit blocks on the chassis. A 250 mA fuse (F) is insertedin the becond-
ary part of the circuit. Its catalogue number is 4822 253 20011.
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LSU60

LOGIC SUPPLY UNIT

4332 000 01000
4332 000 01010

Circuit
- F
O— L — *
T T 250mA
' + +
1 —3
220V, 1€ v ] = = =
I \ —l c1 c2
o J . = [
» Circuit of 220 V version %" tg
black
F R + !
|
T 250mA D green |
|
H L= + zzov,V |
110V, 1 & 19y ~ = uv= i
! l r —Pl ch— c2 green ~red :

Circuit of 110 V version

7256377

yellow |ed ! black
7}7; yellow -green 258379

Transformer of 110 V version
changed for 220 V.

Outline and connections

+ —1—1 + c1 = \
24V =
- y =_ —+
’ 2AV==
=
Dimensions in mm ° o
+ ——
24V= 90
- -1 = -—7)”
T a
220V
_ 0. © (110V~)
' -/
Weight 250 2V= =
eight approx g W= + o ] /
L 72576140
LECT 83
ELECTRICAL DATA
Input voltage
version 4332 000 01000 220V a.c., +10%, -15%
version 4332 000 01010 110 V a.c., +10%, -15%
Input frequency 45 to 400 Hz
Output voltage at 0 mA <30Vd.c.
at 150 mA >18Vd.c.
Temperature range -10 to +70 °C
Test voltage for 1 min,
across input terminals and earth 2 kV r.m.s.
across output terminals and earth 2 kV r.m.s.

86 “
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9390 213 00002 MF O,5A

0,5 A MAINS FILTER

APPLICATION

This mains filter can be used:

- either between mains supply connection terminals and the mains inputs of control
systems, to suppress malfunctioning by transients,

- or between transient-generating equipment and its supply, to prevent high-frequency
interference entering into the mains.

The attenuation for frequencies between 0,1 and 10 MHz, at 0,5 A supply currentis 50 dB.

CONSTRUCTION
Unit is potted in a metal housing.

Dimensions in mm

v

72534743

Weight: 280 g
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9390 213 00002 0,5 A MAINS FILTER MF 0,5A

T

ELECTRICAL DATA

Maximum input voltage 250 V a.c.
Maximum current at Tamp = 40 °C 0,75 A a.c.
at Tamp = 70 °C 0,5A a.c.
Repetitive peak current, 50 Hz =2,5A
Non-repetitive peak current for 2 s =2,5A
Insulation resistance between terminals and case >5 MQ

Test voltages

a) for 1 min, across terminals and case 2000 V, 50 Hz
b) for 2 s across terminals 1and 2, or 3and 5 1625 V d.c.

c) for 2 s across terminals 3 and 4, or 4 and 5 1800 V, 50 Hz
Attenuation between 0, 1 and 10 MHz >50 dB

Circuit diagram

—lrwq—r_'p- output to load
1 |
" maigs | :E 4

to systém earth point

input
2 I
|._ output to load
——————— 7253646.3
Operating temperature range -25to+70 OC

Storage temperature range -25 to +85 °C

TEST SPECIFICATIONS

The filter meets the tests of MIL-STD-202E

1. Thermal shock test according to method 107D, 5 cycles from =25 to + 85 °C
2. Moisture resistance test according to method 106D

3. Humidity test according to method 103B, condition D40 °C, 90 to 95% R.H.

8
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9390 253 30142 MF 2,4A

2,4 A MAINS FILTER

APPLICATION

This mains filter can be used:

- either between mains supply connection terminals and the mains inputs of control
systems, to suppress malfunctioning by transients,

- or between transient-generating equipment and its supply, to prevent high-frequency
interference entering into the mains.

The attenuation for frequencies between 0,5 and 10 MHz, at 2,4 A supply current is 40dB.

CONSTRUCTION

The unit is encapsulated in a metal housing.

| |

L3
max

L N

Dimensions in mm

5+8’2 35401
"lg )

_ _ ___@____________1«.2 625
+0,2 max

90402 ———————»

105,2 max ———————————»1 7269376

Weight: 275 g
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MF 2,4A 2,4 A MAINS FILTER 9390 253 30142

(RRRRER

ELECTRICAL DATA
The values given below apply only to filters which are used in earthed installations.
Maximum input voltage 250 V a.c.
Maximum current at Tamp = 25 °C 2,4Aa.c. |
at Tymp = 85 °C 1,2 A a.c.
max. 7274018
a.c. current
(A)
3
2,4

0
-25 0 25 50 75 8 100
Tumb ‘OC)
Repetitive peak current, 50 Hz <10 A
Nomn-repetitive peak current for 2 s <=10A
Impedance at 2,4 A 0,925 @
Insulation 1esistance between terminals and case >5MQ |
Test voltage
for 2 s between terminals and case 2700 V d.c.
for 2 s between input or output terminals 1625 V d.c.
Attenuation between 0,5 and 10 MHz i >40 dB
Circuit diagram —_
O '
3
I
|
| ;,
I
St
.
72740201
Operating and storage temperature range -25to +85 °C

TEST SPECIFICATIONS

The filter meets the tests of MIL-STD-202E:

- thermal shock test according to method 107D, 5 cycles from -25 to + 85 °C
- moisture resistance test according to method 106D

The capacitor used meets the requirements of VDE 0560-7.

8
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2722 151 00041 PSU 60
2722 151 00051 PSU 61

POWER SUPPLY UNITS
for 60-series NORBITS

(Cap removed from unit.) RZ 23469-1

Input voltage 240, 230, 220, 120 or 100 V4, +10%, -15%
Input frequency 47 to 440 Hz
Output <30 Vat0mA, > 18V at 500 mA (for logic supply)
Additional output PSU 61 +100 V +25% at 0 to 25 mA (for Switch Filters)
Operating ambient

temperature -10 to +60 °C
Test voltage

between windings 2 kV
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POWER SUPPLY UNITS

Psu 60 for 60-series NORBITS 2722 151 00041
PSU 61 2722 151 00051
+10 N °l v—>0 o " o
0 o o N ——0 o N
-10 v v
0 ol o
-10 v . N —O N\ ——0 e
240V 230V 220V 120V 1nov

Input facilities of mains transformer

cable entry
F‘] =y N §
@ =
_ 9 3 g
& < S 8
= < <
I L b
PRSI 3(118) me), |, 10872 |,
146(5.75) 76(2.99)
* 7251530
4 holes 3.0 (.118)
4 holes 3.5 (.137)

/_8rad(315)

)

e
n g
8 3
> <
Z B,
o 1)
¢ o ‘_;g
3 [ 136(5.35) 11 50197
bae) |
5| 152.4(6.0) —»}ie32(.126)

Dimensions in mm, inch values between brackets.
Case: aluminium

Weight: approx. 1000 g
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4322 026 38790 ' PWBG60

4322 026 38800 PWB60/ P‘

¥

i
EXPERIMENTERS’ PRINTED-WIRING BOARDS
for 60-series NORBITS

Experimenters' printed-wiring boards (with extractor) with plated-through holes,
and 0-volt supply line tracks for pins 9 and 16.

C 1] o )
o (<] (] o - = o o [¢]) ]
J J
(cgssssals .83 s8s) $apsssss.  sasses.
L...' .l....:.l“..O'.] :',.‘

Al

207.0 pp

KRR LR IR
il

7251684 1

la— 91.05—————
121.8
7251683.1

Accommodation ten blocks size A
Material of version 4322 026 38790 glass -epoxy (PWB 60)

of version 4322 026 38800 phenol paper (PWB 60/P)
Hole diameter 1.3 mm
Contacts 2x22, gold plated, pitch 0.156"
Mating connectot types F047, F050, F053

For more information, see Application Note "Printed-wiring boards for 60-series
Norbit Assemblies", No. 32/522/BE.

May 1969 “ ll 93






4322 026 38810 PWBG61
4322 026 38820 PWB61/P

EXPERIMENTERS’ PRINTED-WIRING BOARDS
for 60-series NORBITS

Experimenters' printed-wiring boards (with extractor) with plated-through holes,
and 0-volt supply line tracks for pins 9 and 16.

[m e L. ]
), N |
° o o o \ o o o °
_J UJ
(cgssssals _ .yesesss sipastss.  ssssess.

*%%ceceqlels

sjejo o ojd(e

8 'l  § $
207.0

O
g ; s
s s

0 Sept

o :
. .
®e %o p]®
\4\ .... .'.... ...... L ]

i

litid

W ) |

72516821

- 121.8
7251681.1
Accommodation ten blocks size A
Material of version 4322 026 38810 glass-epoxy (PWB 61)
of version 4322 026 38820 phenol paper (PWB 61/P)
Hole diameter 1.3 mm
Contacts 2x23, gold plated, pitch 0,2"
Mating connector 2422 020 52591 (type F045)

For more information, see Application Note "Printed-wiring boards for 60-series
Norbit Assemblies', No. 32/522/BE.
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4322 026 38780 PWB 62

PRINTED—WIRING BOARD
for 60—series NORBITS

Printed-wiring board with plated-through holes, extractor and complete F054 con-
nector, of whichthe female part has been soldered to the board. All terminals of any
Norbit mounted on the board are brought out. The 0-volt pins and the positive supply
pins have been tracked together for all Norbits.

The board is especially useful for systems where a small number of types (board +
blocks) is essential with a view to replacement.

29 Tle [
2 1
E
o
|
98.2

AL

>

)

72534101

10
? e 116.8 —————
7253409

Accommodation size A + size B(HPAG60)
4
2 1
0 2
Material glass-epoxy
Hole diameter 1.2 mm
Connector
type F054 (2422 025 89082)
contacts ‘ 2x 32
contact pitch 2,54 mm (0,1")
terminations suitable for mini wire-wrapping
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PWB 62 PRINTED-WIRING BOARD 4322 026 38780
for 60-series NORBITS

INTERCONNECTION DIAGRAM

The designer of an electronic circuit with Norbits mounted on PWB62 boards, can
easily derive the necessary connecting instructions from the diagram depicted on
the next page. With this diagram he can indicate the connections that are to be made.
The diagram gives the numbers of the terminals of the circuit block, its position on
the PWB62 and the numbers of the connector terminals (see photograph below).

The thinlines in the diagram represent the tracks of the printedcircuit on the PWB62,
so they indicate the interconnections between the Norbit terminals, and the connec-
tor pins.

All the designer has to do is to draw the connections which should be made by the
wire man (see thick lines on the second diagram).

As anexample we give an alarm circuit of which the designer has drawnthe diagram
in the upper part, and has indicated for the wire man on the lower part the external
interconnections to be made. Moreover, outside the diagram the necessary connec-
tions to be made the supply with unit, the oscillator, switches, and so on, are indi-
cated by the arrows. ‘

In this way the design engineer can draw the electronic circuit and the associated
assembly instructions in one diagram.

A 50744-1

Connector pin numbering as used in Interconnection Diagram.
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PWB62
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4322 026 73750 PWB63

PRINTED-WIRING BOARD
for UMC60

? 5.4 % ,§ IR = = = I3

e S Iyl Ty y

| *“E‘Q: _lﬁs {"3':9-;51'@- "}J
T ZH'W I
R E

- 182,9 -

4 72990134

Single-sided printed-wiring board (with holes) intended for use in a Universal Mount-
ing Chassis UMC 60.

Tracks have been laid such that only short jumpers need be used to obtain all kinds
of logic functions with Norbits.

Accommodation (60-series blocks) 6 size A
or 4 size A + 1 size B (HHPA60)
or 2 size A + 2 size B
or 3 size B

Material glass-epoxy
Beard thickness 0,8 mm
Hole diameter 1,2 mm
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4322 026 38330 UMC 60

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

RZ 26441-7
APPLICATION

Low cost mounting facility for:

6 size A blocks,
or 4 size A blocks and 1 size B block (HPA60)
or 2 size A blocks and 2 size B blocks
or 3 size B blocks.

The chasgsis provides an alternative for mounting 60-series blocks on a printed-
wiring board with connector.

Chassis can be bolted together side by side (Fig.4); they may also be stacked(Fig.5
and Fig.6) or hinged.

DESCRIPTION

The delivery includes a moulded polycarbonate chassis body, 4 moulded polycarbon-
ate strips, 8 self-tapping screws and 20 standard 0.25 inch Fastons. Strips and
screws are for clampingthe circuitblocks intothe holes inthe chassis. The Fastons
are for connections to the circuitry in the chassis.

To accommodate a size B block, it is necessaryto remove the material between two
size A holes, see Fig.l.

Interconnections between the terminal pins of the circuit blocks can be made by
means of hand soldering or mini wire-wrapping; it is also feasible to use printed-
wiring board PWB63 (catal. No. 4322 026 73750) in the chassis (see Fig.3).
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UMC 60 UNIVERSAL MOUNTING CHASSIS 4322 026 38330
for 60-series NORBITS

(A}+ 23

bent 15° approx
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PTT TITTTT -g,iv ..... RN 631;_9_'
! “ s T
gsmx 72909091
-y
===
Colour: grey Dimensions in mm

Weight: 150 g approx.

ASSEMBLY AND USE

The Fastons are brought in from the outside of a chassis and then fixed by bending
the slotted part on the inside over about 15°

The blocks are clamped into the chassis with the strips and the self-tapping screws.

For fixing two or more chassis together, 4 mm bolts and nuts may be used.
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4322 026 38330

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

UMC 60

RZ 26441-6

RZ 26441-3

April 1969
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UMC 60

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

4322 026 38330

Fig.4

RZ 26441-4
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4322 026 38330

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

UMC 60

. April 1969

107






2722 032 00051 MAINTENANCE TYPE TT60

THYRISTOR TRIGGER TRANSFORMER

A 51993
APPLICATION

The TT60 can produce, in conjunction with the power amplificr UPA61, two pulse cur -
rents of up to 400 mA. This is sufficient gate current totrigger a pair of practically
any type of thyristor.

DESCRIPTION

The transformer has been encapsulated in a mould.
A threaded stud permits the unit to be fixed to a support (This may be the thyristor
heat sink, to obtain short gate and cathode leads).

For the hand soldering of wires tothe pins 7 wire spirals, catal.No. 4022 220 64781,
are packed with the transformer.
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TT60 THYRISTOR TRIGGER TRANSFORMER 2722 032 00051

Dimensions in mm

208

6 2»5;—.‘!\ AL A

3L 254 é * 5.08
C, ] +24 g1
1 3l e
TT60 C2
) 0 £ o2
« 254 _-»l TT60

7257279
- 34 ——

7257280 .
Drawing symbol

Weight: 80 g approx.

TECHNICAL PERFORMANCE

Turns ratio

primary:secy: secy 3:1:1
Inductance of primary winding > 6 mH
Leakage inductance referred to primary

(both secondaries short-circuited) < 18 uH
Primary winding resistance at Tympp =25 ©C <0.5Q
Secondary winding resistance at Tymp =25 °C <0.1Q
Test voltage between the windings for 1 minute 5 kV

110 H H May 1969



2722 032 0005

1

THYRISTOR TRIGGER TRANSFORMER

TT60

Output pulse in response to step input,
circuit of Fig.A, Req = 13
rise time

pulse duration

Primary current (r.m.s.)

Primary switched current,
duty cycle 1:4

ET product primary

Operating ambient temperature

Storage temperature

APPLICATION INFORMATION

Pulse amplifier circuit

H 4

< 0,75 us
> 20 us

max. 600 mA

max. 1800 mA

900 pVs
-10 to +85 °C

-40 to +85 °C

Req
<
ov B ¢
T e
nF s TT60 R
eq
9876 544321 72672814
UPAB1
17 16 15 14 13 12 11 10
BZX79- 2700
c10 3 (W)
24V control
25% input
Fig. A
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TT60

THYRISTOR TRIGGER TRANSFORMER

2722 032 00051

Power oscillator circuit

ov +
— 8,2nF
T

9 876654321
UPAGB1
17 16_15 14 13 12 11 10

L JERE

+24V +con'trol
+25% input

BZX79- 3300
(1W)

+24V

150
(16W)
] [ ]
| I_ 94
l a% E. ¢4
| —
L.———.—__J [ . \'//

TT60 BA148

7267017

Fig. B shows the UPA61 as a 10 kHz power oscillator to trigger via TT60 a pair of

thyristors or a triac.

Oscillation commences with a "high" (+ 12V) on the control input (terminal 14 of the
UPA61) ceasing when it becomes "low" (0 V).

112 ”
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4322 026 38301

SIMé60

Purpose

Supply voltage
Housing
Weight

LOGIC SIMULATOR
for 60-Series NORbits

logic system design simulation (breadboarding) and
instruction

117/220/240 V, 50 or 60 Hz

attaché case 415 x 310 x 95 mm
5,5 kg

730806 - 19 - 01

November 1973
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SIM60

LOGIC SIMULATOR
for 60-Series NORDbits

4322 026 38301

DESCRIPTION

The SIM6O is a self-contained portable logic simulator, housed in a small light-weight
attaché case, containing the following parts:

9 x 2.NOR60
4x 2.IA60
4 x TU60

1 x power supply
4 x indicator lamp

5 x toggle switch
3 x push button

302 x socket

10 x patchcord, length 50 cm
20 x patchcord, length 30 cm
10 x patchcord, length 20 cm

The circuit blocks are symbolized by rectangles and squares with adjoining input, output
and auxiliary terminal sockets for patchcords. The fan-out of each block corresponds to
the number of output sockets provided. Six groups of four auxiliary sockets (yellow) at
the left and four groups at the right of the panel provide for concurrent application of sig-
nals to various control inputs.

Part description

Units 1 to 18

2. NOR6Q (see also relevant data sheet)

18 NOR functions, each with 4 identical inputs and 6 paralleled output sockets.

TTTY

NOR60

2. IA60 (see also relevant data sheet)

Units 19 to 26
8 inverting amplifiers;

7268970

Each 2. IA60 can be connected as an I.LPA60 to drive a load of 3 W at 24 V.

od B

1A60

:1hc

o

>

IA60

oi?

?—-®—+2av

9 17 8 6
é}_& LP1 6 (5 1A 4) LP2 1258972
ov '

- To use the 2.1A60 as two inverting amplifiers, make the connections indicated by the

arrows IA.

- To usc the 2.IA60 as a single LPA60, make the connections indicated by the arrows

LP1 and LP2.

114 “
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4322 026 38301 LOGIC SIMULATOR " SIM60
for 60-Series NORDbits

TU60 (see also relevant data sheet)

Units T1 to T4

Timer unit with 1 input and 3 paralleled output sockets. The time constant is determined
by the resistance and capacitance connected externally between terminals 12-15 and 4-9,

respectively.
Tz D

S

1 —> 14
ol

TU60

SO
7268971
Power supply (0 V, 24 V)

Suitable for operation from 117 V, 220 V or 240 V, 50 or 60 Hz, mains. Includes input
cable and plug. Provides system 0 V and 24 V d.c. supply rails.

Indicator lamps

1 red

1 yellow
1 white
1 green

can be used as output indicators for LPA60, one side connected to +24 V

Toggle switches (A to E) and push buttons (F toH)

To sumulate 1 or 0 input conditions and temporary 1 input signals, respectively.

ov output via internal current

+24LV —O limiting resistance of 12 kQ2

7268973

Sockets

Colour indicates function:

Green = inputs

Red = outputs and 24 V

Black = other unit terminals and 0V

Yellow = auxiliary sockets to multiply various signals

Note: The terminal socket marked '24 V' on the panel is connected directly to the +24 V
supply rail, without current limiting resistor.

Application

Circuits for training purposes are given in Application Book "Control System Design

Manual for 60-Series NORbits" under various headings.

CAUTION : Before plugging the SIM60 into the mains, be sure that the mains voltage se-
lector on the panel is turned to the appropriate voltage.

November 1973 ll II 115






4322 026 36481

STICKERS FOR THE 60-SERIES NORBITS

These are drawing symbols of NORBITS printed on self-adhesive, transparent ma-
terial. They can be used for fast preparation of system drawings.

The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet,
without cutting.Catalogue number of 50 sheets: 4322 026 36481.
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3] o= 3 o ERR = g o I o
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Sticker sheet without 4. NORG60 or TT60
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4322 026 71941

STICKERS FOR THE 60-SERIES NORBITS

These are drawing symbols of NORBITS printed on self-adhesive, transparent ma-
terial. They can be used for fast preparation of system drawings.
The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet,
without cutting. Catalogue number for 50 sheets: 4322 026 71941..
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2 1 . 201 2 1 2 1 i |
- o = o oL o i o o
<] noreo ] Noreo ] noreo <] noreo ] Noreo <] ~oreo
X —4 = - - 2
- s 0l s o s 4 PR I s o= s
= o— o— o— o— = o— = o
53] NOR60 T3] norso 53] Noreo 5] Noreo T3] NoRe0 5] Noreo
— J - - puy -~
4 1 “ 2 1 W - N 2 1 o =t “ = u.
- o— o— 3] o~ ] o~ ] o— ] o—
<] noreo =] Norso =] ~orso <] noreo <] Norso <] noreo
:ml 0 o -
m m K] m m K =1 m )
n o~ - ~ O~ T - o -
3] noreo T3] Norso T3] NoRreo 5] Noreo 3] NoRreo 5] NoReo
[ i
6

Ao o> B S I O L -api BUR

1460 1A60 SF60 (21A60) PAGO TU60

T T m [i_ju‘ O

e o[
- >

= P b ol DR s d B o gl SR B N

1460 1460 SF60 (21A60) PAGO TUsO

ln |' \3L"Jw 17 Uul« :-‘E"‘Js

4322 026 71941

Sticker sheet without 4. NOR60 or TT60
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4322 026 71961

STICKERS FOR THE 60-SERIES NORBITS

These are drawing symbols of NORBITS printed on self-adhesive, transparentma-
terial. They can be used for fast preparation of system drawings.
The stickers are available in sheets,each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet,
without cutting. Catalogue number for 50 sheets: 4322 026 71961.

1 1 Y 9
] 1 — 8 1 1Y p | JEID B
: o® ; o . o § “ — os o os
NOREG — norso NORSO — norso T3] norso 13] NoRso
0 ) —4 L
15 1 ] NN 1 B ] 2 2 1
= o~ ‘_:; o - ox o s —i o — —3i o
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1] . ' n n
: ' o 3 O~ ' o 1 0 2] > os 2]] > o8
NOR60 —i NOR60 NORG60O —3" NOR60 LPABO LPAGO
0 ) 4 4
Bl L Tw] 0 s —B 4 o 5 D > 10 3 D 10
" o— o— o— o— —1 o= — o=
NORSO —21 norso NORSO B LPASO LPAGO
s[]s|n 13
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4322 026 71961

Sticker sheet with 4. NOR60 and TT60
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4322 026 71971

WIRING LAYOUT STICKERS
for the 60-series NORBITS

These are drawing symbols of 60-series blocks printed on self-adhesive, transpar-
ent material. They can be used for fast preparation of wiring layouts. All pin dis-
tances are actual size.

The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet, with-
out cutting. Catalogue number for 50 sheets: 4322 026 71971.
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4322 026 71981

WIRING LAYOUT STICKERS
for the 61-Series NORBITS

These are drawing symbols of 61-series blocks printed on self-adhesive,transpar-
ent material. They can be used for fast preparation of wiring layouts. All pin dis-
tances are actual size.

The stickers are available in sheets, each containing the five drawings shown below.
Each sticker can be separately detached from the sheet, without cutting. Catalogue
number for 50 sheets: 4322 026 71981.
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4322 026 75541

STICKERS FOR THE 90-SERIES CIRCUIT BLOCKS ‘

These are drawing symbols of CIRCUIT BLOCKS printed on self-adhesive, transparent
material. They can be used for fast preparation of system drawings.

The stickers are available in sheets, each containing the arrangement of drawing sym-
bols shown below. Each sticker can be separately detached from the sheet, without
cutting. Catalogue number for 50 sheets: 4322 026 75541.
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INPUT DEVICES

INTRODUCTION

Industrial control systems require compatible input devices that are capable of deriving signals repre-
sentative of controlled or otherwise pertinent conditions. Though the information to be dealt with

may take a variety of forms - e.g. presence, position, movement, rotation etc. - many different situa-
tions can be covered by a comparitively small selection of input devices.

The requirements of each situation determine the physical principle to be employed in the input device.
For reasons of speed and reliability it is preferable to avoid mechanical contact in deriving the input
signal, and often an all-static method of derivation is required. Experience with input devices has made
it clear that skilful use of them can greatly improve machine output and reliability.

In this series the following units are available: page
Iron vane switched reed IVSR 5
Electronic proximity detector EPD 9
Proximity switched detector PSD24 17

Data on input devices, and on output devices which are available for equipment production and for
use in existing equipment, but are not recommended for equipment design (status C), are given in
handbook CM7a.
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2722 031 00011 IVSR

IRON VANE SWITCHED REED

RZ21773-3
Maximum switching frequency 100 Hz
Operating -temperature range -25 to +70 °C
APPLICATION

The iron vane switched reed can be applied as a limit switch, position indicator or
as a signal source for low counting speeds.

In conjunction with d.c. amplifiers ( UPA61, TT61 or TT60), the IVSR can be used
for power switching.

As the IVSR is free from most of the difficulties encountered with mechanical
switches, it can succesfully replace micro switches.

CONSTRUCTION

The IVSR consists of a magnetand a reed switch encapsulated in an U-shaped plastic
housing.

When there is no piece of iron (vane) in the gap between the reed switch and the
magnet, the reed switch is closed. Inserting a piece of iron of suitable dimensions
in the gap reduces the magnetic flux through the reed to such an extent that the reed
switch opens.

In this way it is possible to obtainsignals that indicate the position of the iron vane.

The weight is approximately 20 g.

The IVSR can be mounted in any position. Two mounting holes allow the use of 4mm
bolts. When IVSR's are mounted on a common support, the minimum distance be-
tween the housings is 36 mm, to avoid interaction. For mounting IVSR's over each
other, this distance is 60 mm.

Connection can be made by means of 0,250" Fastons or by soldering.
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IVSR

IRON VANE SWITCHED RE'ED

2722 031 00011

240

Fe Z—
—
IVSR [

7240501

Drawing symbol

TECHNICAL PERFORMANCE

Load switching capacity (non inductive)
Voltage switching capacity

Current switching capacity (non inductive)
Switching frequency

Contact resistance, measured at 10 mV
at open circuit

Contact capacitance

Insulation resistance, measured at 250 V4.
at open circuit

Test voltage, measured at open circuit
for 1 min

Permissible operating-temperature range
Permissible storage-temperature range

APPLICATION INFORMATION (typical values)

Vane material

The data given are based upon a movement of a mild steel vane 30 x 10 x 4 mm,
placed centrally in the gap, in longitudinal direction.

1
L n
o _ 3
2]
470
13.0 300
> 8
3
=, ——a4
- —

(
(

L

@

)

<H D

e

Dimensions in mm

1.2 VA
32 Vg
50 Ve
0.1 Age
100 Hz

INIAINIANIA

A

150 m&2
5 pF

IA

108 @

v

500 Ve
-25 to +70 OC
-40 to +85 °C

mild steel

7249348
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2722 031 00011 IRON VANE SWITCHED REED IVSR

The operating distance (D) is the distance between the front edge of the vane and the
rear of the gap at which the reed switch opens.

The hysteresis (H) is defined as the distance between the vane position at which the
reed switch opens and that at which the reed switch closes.

Operating distance 4+ 3 mm
Hysteresis 10 + 3 mm

APPLICATION SUGGESTIONS

As the reed switch is normally closed, the following two modes of operation can be
distinguished:

- output voltage is present when there is no vane in the gap (Fig.a)

- output voltage is present when there is a vane in the gap (Fig.b)

" [ —
rd | S— —J A
F F
Vi :— 7 Vi :’ y Vo
IVSR @ ( IVSR
Vo '

ol 72493821 72493631

Fig.a Fig.b

Notes

It is obvious that the IVSR should not be used in environments where iron dust or
scraps might impair its operation.

It should be realised that capacitance directly across the switch terminals can be
the cause of high currents through the switch at the moment of closing the contacts.
This should be avoided by having sufficient resistance in the proper contact circuit.

In case the switch is used with electronic circuitry in which bounce might give rise
to malfunctioning of the equipment, appropriate circuitry should be added to get rid
of the bounce effect. The safe way out is the use of a one shot multivibrator.
Another solution that sometimes can be used, is applying a low pass RC network
between the IVSR and the input of the equipment.
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2722 031 00021 EPD

ELECTRONIC PROXIMITY DETECTOR

Supply voltage 12 Vac
Maximum detection frequency 1 kHz
Operating -temperature range -25 to +85 °C

GENERAL

The electronic proximity detector is a static switching device, the switching action
being determined by the presence of a metallic object. The metal can be any elec-
trically conducting material of rather arbitrary shape.

It can be applied as a detector for the presence, passage or position of metal parts
and is a versatile tool in various industrial automation set-ups.

The EPD contains an oscillator which is link coupled to a detector. The detector is
followed by an amplifier.

The oscillator coils and the coupling link are placed in a potcore half. In this way a
well-defined field is set up in front of the open side of the potcore, located at the
front side of the EPD. Bringing a piece of metal in this field the oscillator output
and subsequently the output of the amplifier decreases, due to the loading effectof
the eddy current losses in the metal.

When no piece of metal is near, the output voltage of the EPD is approximately 12V.
It will decrease in proportion to the reduction of the oscillator output, resulting
from a metal object coming nearer.

May 1968 9



EPD ELECTRONIC PROXIMITY DETECTOR 2722 031 00021

The complete circuit is epoxy encapsulated in a polycarbonate housing.
The mass is approximately 120 g.

The unit may be mounted in any position. Two mounting holes allow the use of 4mm
bolts.

Connection can be made by 0,250 Fastons or by soldering. A cable clamp consist-
ing of two equal caps is supplied with each EPD. This clamp permits either end or
top entrance of a 3-core cable of 7 mm diameter.

U 1
Me +12V -—g—
t | epo ovi—

7251625.2

Drawing symbol

Dimensions in mm

101,3

@»' terminals fit 0,250" fastons
holes take M4 mounting bolts

=

cable clamp l‘— 30,501 —»L— 2,4 —»|
64,5 >

7251626.2

"

output

supply

w N =

The resistor between the two 0, 110" Fastons is an adjustment resistor for the os-
cillator loop gain; it should not be changed.

’
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Electronic proximity detector EPD

TECHNICAL PERFORMANCE

Supply voltage, Vg (d.c.) 12V £5%or
+6V £5%and —6 V * 5% (with
common 0 V) or
24 V via series resistor and 12 V zener
diode, giving a stabilized supply voltage
of 12 V. (See also Application Sug-

gestions.)
limiting value abs. max. 15 V* (destructive at
Tamb = 40 °C)
Consumed current max 17 mA
Output voltage,
no object being detected approximately Vg — 0,5 V
object being detected max 100 mV
Output resistance
no object being detected 700 Q
object being detected 3,4 kQ
Hysteresis for output voltages
of 100 mV — 11V 0mm
Output current
no object being detected max 14 mA
object being detected max 3,7 mA
Maximum detection frequency,
mark to space ratio 1: 1 1 kHz
Noise (over supply lines) <10 mV —
Ambient temperature range ‘ E
operating —25 to +85 °C —
storage —40 to +85 °C
APPLICATION INFORMATION (typical values)
Detection graphs
Detection of a rectangular mild steel reference object, 50 x 26 x 1 mm_
Sensitive surface surface of 31 x 31 mm at the opposite
end of the EPD to the terminals
Axis line perpendicular to the centre of the
sensitive surface
Operating point point at which the outputvoltage of the
EPD is reduced to 100 mV (moment of
detection)
* Reversal of supply voltage will damage the detector.
March 1977



EPD ELECTRONIC PROXIMITY DETECTOR 2722 031 00021

Operating distance distance of the leading edge of the refer-
ence object to the axis at the operating
point (x-operating distance)

Detection range distance of the reference object to the
sensitive surface (y-operating distance)

(mm) T T T T T 1 T T 71‘9'567,;
1 | axis to "sensitive surface
? "sensitive surface”of EPD —7
14
13 i \ g
ﬁ detection object \ | 7 detection object
coming from right hand coming from left hand™ V|
10 side T 7T\ side ]
9 / x A
8 object /F
6 / \
: / \
4
3 .
3 / \
1
0 A

-24 =20 -6 -12 -8 -4 0 4 8 122 16 20 2%
—X — ‘ ——— +x(mm)

From the graph it can be seen that the object is detected before the axis is reached
if it passes at a distance of < 10 mm from the sensitive surface. If it passes at a
distance of e.g. 13.5 mm, the object is detected after the axis has beeh passed.

y 7249669
(mm) T T T T 1. T 11

T
T 10 "sensitive surface” of EPD

Vi
/

L ~~ P

object

>

N
<
o,

O —=2NWPhpPUOTON®D®O
N

-2 -20 -%6 -12 -8 -4 0 4 8 12 W 20 2%
-X +—— —— +x(mm)
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2722 031 00021 ELECTRONIC PROXIMITY DETECTOR EPD

Object approaches the centre of the sensitive surface perpendicularly from in front.

7249668
2232

y
(mm)

1" —
mild steel i1
Tm ]

9 /

aluminium
|

0 5 10 15 20
—— object width (mm)

7251619

Upon frontal approach of the object to the sensitive surface, the output voltage of
the EPD will change from over 11 V to 100 mV within 1 mm from the position in
which the output voltage ‘starts to change.

This characteristic is extremely important whenthe EPD is used as a position de-
tector.

May 1968 H || 13



EPD ELECTRONIC PROXIMITY DETECTOR 2722 031 00021

Notes:
The detection graphs may differ slightly from unit to unit.

Quite small objects can be detected when brought close to the sensitive surface.
Thickness is relatively unimportant as eddy currents occur in penetration layer
only.

Influence of supply voltage variations

A supply voltage variation of +5% produces a change of +0.1 mm in y-operating
distance, at 10 mm from the sensitive surface.

Influence of temperature

With the reference object at a y-operating distance of 10 mm (at -25 °C) a change
in temperature of both EPD and object will cause the y-operating distance to change
less than 2 mm over the range from —-250 to +85 ©C.

Direction of approach

As the exterior field is rotation symmetrical the path along which the detection po-
sition is reached is immaterial.

Distance from metallic surroundings

Clearance from metallic surrounding: 30 mm (this applies for sensitive front part
of unit).

Spacing required between two detector axes with sensitive surface in the same plane:
60 mm.

Spacing required between two reference objects to give’discrete detection: 50 mm.
(This property can be put to use in feeder systems, a gap being used to initiate part
supply restart.)

APPLICATION SUGGESTIONS *)

EPD in conjunction with 100 kHz -Series circuit blocks

lels]s
omz2

3

-

v
f EPD ov

7258201

-6V +6V

*) With long cables between EPD and subsequent electronics RC decoupling of inter -
ference can be employed.

14 H “ May 1968



2722 031 00021

ELECTRONIC PROXIMITY DETECTOR

EPD

EPD in conjunction with 10-Series circuit blocks

=
I.a
R
=1
¥
~ 1,
2 £ nl
Me nvjs o a
1 EPD ov
o
— =
2 m
]:»
3
oV +2v e

o

EPD in conjunction with 20-Series circuit blocks

h~x [
N = >
+12v b—e N3l
Me 3 5 3
1 EPD ov @
- ©
IS [~
ca B
oV +2v 72516221

EPD in conjunction with 60-Series Norbits

31

B

\ 1 1a
Me +1v O—
I EPD ov NOR60

ov

NULL-

300Q

Bzvescz W

Vs =+24V125%

7251620.2

sr]vs 17
3
13
N: v
+12v = HpPas0
Me 3
f EPD ov lo Jio|n
3009
ov T Ves+auvison

Bzvescz W

7z5%21.2

January 1974






2713 031 00001 . J I PSD24

PROXIMITY SWITCHED DETECTOR

Supply voltage 24V (d.c.)
Maximum detection frequency 1 kHz
Operating temperature range —25 to +85 OC
GENERAL

The proximity switched detector is a static switching device, the switching action being determined
by the presence of a metallic object. The metal can be any electrically conducting material of
rather arbitrary shape. It can be applied as a detector for the presence, passage or position of metal
parts and is a versatile tool in various industrial automation set-ups.

The unit contains an oscillator which is link coupled to a detector. The detector is followed by an
amplifier. The oscillator coils and the coupling link are placed in a potcore half. In this way a well-
defined field is set up in front of the open side of the potcore, located at the front of the PSD24.
Bringing a piece of metal in this field decreases the oscillator output, and subsequently the output
of the amplifier, due to the loading effect of the eddy current losses in the metal. When no piece of
metal is near, the output voltage of the unit is maximum 300 mV {LOW). It will increase in pro-
portion to the reduction of the oscillator output, resulting from a metal object coming nearer.
When the piece of metal is close to the unit, the output voltage will be equal to the supply voltage
(HIGH). The complete circuit is epoxy encapsulated in a polycarbonate housing. The mass is ap-
proximately 120 g. The unit may be mounted in any position. Two mounting holes allow the use
of 4 mm bolts.

June 1977 17



PSD24

Connection can be made by 0,250” Fastons or by soldering. A cable clamp consisting of two equal
caps is supplied with each PSD24. This clamp permits either end or top entrance of a 3-core cable
of 7 mm diameter.

ya |1
2
Me +24V 7
t |psp24  OVI=
7276884
Drawing symbol
Dimensions in mm
101,3 > 1 2 3
’ I ' prossossas. saras Il’l"
B || ’ T
’
! N ANRN
! | | g ; khl
o b / ’
L | / /
| 1 || J | —
| terminals fit 0,250" fastons L——— 31—

holes take M4 mounting bolts 7251626.2

T v

T 2=+
/ 3= supply

cable clamp L——— 30,501 —>L— 21,4 —» T
- 64,5 >l

1 = output

Note

The resistor between the two 0,110” Fastons is an adjustment resistor for the oscillator loop gain;
it should not be changed.
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Proximity switched detector

PSD24

TECHNICAL PERFORMANCE
Supply voltage, Vg (d.c.)
Consumed current

Output voltage,
no object being detected
object being detected

QOutput impedance
no object being detected
object being detected

Hysteresis

Output current
no object being detected
object being detected

Maximum detection frequency
mark to space ratio 1: 1

Noise (ovgr supply lines)
Ambient temperature range
operating
storage
APPLICATION INFORMATION (typical values)
Detection graphs

Detection of a rectangular mild steel reference object, 50 x
Sensitive surface

Axis

Operating point

Operating distance

Detection range

24 V + 25%
max 24 mA

max 300 mV
< Vg

400
8 k2

0 mm

—max 8 mA
3mA

1 kHz
<10 mV

—25 to +85 OC
—40 to +85 OC

25 x 1. mm

surface of 31 x 31 mm at the opposite
end of the PSD24 to the terminals

line perpendicular to the centre of the
sensitive surface

point at which the open circuit output
voltage of the PSD24 is switched to Vg
(moment of detection)

distance of the leading edge of the
reference object to the axis at the
operating point (x-operating distance)

distance of the reference object to the
sensitive surface (y-operating distance)

il

June 1977
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PSD24

72469667,

m, r— T T T T T T T
(mm) T T 1T | axis to"sensitive” surface’
? "sensitive surface”
14
13 ~ ~ /r
,}? detection object \ | A detection object \|
10 coming from right hand coming from left hand™ N
5 side T ¥ T\( , side ||
X
S object 7%
/[ A
6
5 /
4 > [y
3
2 / \
1
0

=24 -20 -6 -12 -8 -4 0 4 8 2 16 20 2
—X — . ———p +x{(mm)

From the graph it can be seen that the object is detected before the axis is reached if it passes at a
distance of < 10 mm from the sensitive surface. If it passes at a distance of e.g. 13,5 mm, the
object is detected after the axis has been passed.

Detection of a rectangular aluminium reference object, 50 x 25 x 1 mm

y
(mm) L D e
T1O "sensitive surface”
9
I8
/r N P
6
5 / [b, :
g objec 4
2 l’y ‘\
1 /1 \
0 v

% -20 -6 -2 -8 -4 0 4 8 12 B 20 2%
X < ——— +x(mm)
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Proximity switched detector PSD24

Detection of rectangular mild steel and aluminium reference objects (50 x 1 mm) with different
widths.

Object approaches the centre of the sensitive surface perpendiculary from in front.

( y ) ! 7249668

mm
An |
| mild steel T |
110 —
9 /]

/

aluminium
pumm—"

>

5 /

0 5 10 15 20
—— object width (mm)

Notes
The detection graphs may differ slightly from unit to unit.

Quite small objects can be detected when brought close to the sensitive surface. Thickness is rela-
tively unimportant as eddy currents occur in penetration layer only.

The unit is sensitive to small movements and vibrations of the object when the output voltage is at
an intermediate level.

Influence of supply voltage variations

A supply voltage variation of +25% produces a change of 0,1 mm in y-operating distance, at 10 mm
from the sensitive surface.

Influence of temperature

With the reference object at a y-operating distance of 10 mm (at —25 ©C) a change in temperature
of both PSD24 and object will cause the y-operating distance to change less than 2 mm over the
range from —250 to +85 CC.

June 1977
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PSD24

Direction of approach
As the exterior field is radially symmetrical the path along which the detection position is reached
is immaterial.

Distance from metallic surroundings
Clearance from metallic surrounding: 30 mm (this applies for sensitive front part of unit).
Spacing required between two detector axes with sensitive surface in the same plane: 60 mm.

Spacing required between two reference objects to give discrete detection: 50 mm. (This property
can be put to use in feeder systems, a gap being used to initiate part supply restart.)

APPLICATION SUGGESTIONS *

PSD24 in conjunction with a PSR50, a NOR50 or NOR 60 and a PS90 respectively. Outputs are
shown for object being detected. C.E.P. = central earth point.

pin 2
on
VS (+24V + 10%) PSR50
3du IB
9 A b4
: 0,1 [JF ; PS QT o 5 |0|
S B
Me 2 39 k2 L. PSREQ =
3 1 i
T PSD24 —T 3
R Qglo—
10 4
ov —O| G Q I—
(C.E.P.) 7276886
Vg (+24V +25%)
4 d.u.
1 J -1
f 5 ’ o—lol
Me —
PSD24 2
T NORS50
or
NOR60 7276885
oV
(C.E.P.)

* With long cables between PSD24 and subsequent electronics RC decoupling of interference can
be employed.
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Proximity switched detector J l PSD24

Vg (+24V £ 25%)

1,5 kQ
4 d.u.
6 8
vV, Z
1 1
S/ A pso0 alot— o
Me 2 3
B
3 I oV
T PSD24
O"“FL 2 |9 13
oV oV
(C.E.P.) (C.E.P.) 7276887
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HYBRID INTEGRATED CIRCUITS






OoM286
oM287

HYBRID INTEGRATED CIRCUITS FOR
INDUCTIVE PROXIMITY DETECTORS

Hybrid integrated circuits intended for inductive proximity detectors in tubular construction, especial-
ly the M8 hollow stud. The OM286 is for positive and the OM287 for negative supply voltage. The
circuit consists of an oscillator, a rectifier stage, a level switch and an output stage, which is suitable,
e.g. for driving the coil of an electromagnetic relay. The output transistor is protected against transients
from the inductive load by a voltage regulator diode. The circuit is protected against false polarity
connection of the supply voltage. The device is a thick-film circuit deposited on a ceramic substrate. It
may be potted, together with the oscillator coil and a resistor (Ry), in a non-magnetic tube.

QUICK REFERENCE DATA

D.C. supply voltage range Vg 45t030 V
Output current at Vg > 24 V ) o max. 250 mA
Switching distance; depends on

Ry and oscillator coil X typ. 1to5 mm
Hysteresis in switching distance Ax 3to 10 %
Switching frequency f < 5 kHz
Operating ambient temperature range Tamb —40to+85 °C*
MECHANICAL DATA Dimensions in mm

N1 R,
x|

3

Vi

3l
l—>2[‘_"]
]

5 «— R_,+Vg $
6"‘_RL

max
7 +— —VB *

ogo

=[] +—

> c————
r: L]
@ - —
P-4
v
N

2 - 35,2 max »| 7280024

A = metal actuator
B = open potcore or potcore half with coil

Fig. 1 Mechanical outline and connections. Note that the supply polarities to points 5 and 7 are given

for the OM286; for OM287 the polarities are, point 5 —Vg and point 7 + Vg. x is the switching distance.

The maximum height of the circuits including the substrate thickness is 1,7 mm.

* The tube potting material and connection material are the main limiting factors for the operating
ambient temperature range of the complete module.
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Fig. 3 Circuit diagram of OM287.

7284026
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Hybrid integrated circuits for inductive proximity detectors

OoM286

om287
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
D.C. supply voltage Vg max. 30 VvV
Output current lo max. 250 mA
Storage temperature range Tstg —40to + 125 °C
Operating ambient temperature range Tamb —-40to +85 °C
CHARACTERISTICS
Conditions (unless otherwise specified)
D.C. supply voltage Vg 45t030 V
Output current see Fig. 4
External resistance of oscillator Ry see switching

distance below

Operating ambient temperature range (potted) Tamb —25to0 +65 OC
Performance
Supply current (output current not included)
Vg=24V g typ. 7 mA
Output voltage low (attenuated)
VB=24V;R_=120Q VoL < 1V
vVg= 5V;R_=5008Q VoL < 0,25 V
Output voltage high (non-attenuated) VoH ~ Vg
Switching distance *
type oscillator coil average switching distance x (mm) | recommended oscillator
number of turns at Ry (Q2) potcore frequency
N1 N2 200 250 300 kHz e
M8 32 16 1 1,5 - $5,8 mm ~ 800 —
(Neosid)
M12 40 10 2 3 - P9-3B7/3H1 ~ 600
M18 46 4 3 4. 5 P14-3B7/3H1 ~ 600
Hysteresis in switching distance Ax 3to 10 %
Switching frequency f < 5 kHz

* The switching distance x depends on the oscillator coil, the material of the metal actuator and Ry.
For measuring purposes a square steel sheet with dimensions such that a circle with the diameter
of the core can be inscribed, and 1 mm thickness can be used. Ry must not be chosen outside the

range 180 to 400 L. Influence of supply voltage: 1 um/V.
Temperature coefficient:

mM8: 0,2 %/°C

M12: 0,17%/°C

M18: 0,1 %/°C.
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OoM286

i

- OM287
300 7284027
o
(mA)
200
typ
100
7 Fig. 4 Maximum allowable
output current as a function
0 of supply voltage.
0 10 20 30 40
VB (V)
MOUNTING RECOMMENDATIONS
. d - If a protective plastic cap is incorporated, it should be as thin as
possible, because its thickness d forms part of the switching
distance x.

The brass stud wall should not extend beyond the potcore. If no
brass tube is used, the switching distances increase by at least 25%.
The exact value with its spread is determined by a number of
variables, e.g.

= value of the adjustment resistor Ry

— the oscillator coil

/ ﬂ — hysteresis
— the metal of the actuator

7269084 — the stud housing (if any).
Fig. 5 Insertion of potcore in brass tube.

Soldering recommendations

Use normal 60/40 solder with 2 to 4% silver; use solder-iron with a fine point; soldering time as short
as possible.

Potting recommendations

First cover the hybrid IC with about 0,56 mm of DC3140 (Dow Corning), let it harden and then, when
the parts are inserted in the tube, fill up the tube with Stycast 2850 (Emerson and Cuming).

Heat transfer

The module may be used at maximum voltage/current conditions at a substrate temperature of 85 OC.
When potted the heat transfer improves slightly.

June 1981\ (
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431 027 84...-
4311 027 90...

THUMBWHEEL SWITCHES
M version

QUICK REFERENCE DATA

Contact resistance = 100 mS2
Operating temperature range
paper epoxy p.w. board -25 to +70 °C
glass epoxy p.w. board -55 to +85 OC
Current switching capability 0,5A

A 52941 - 2

APPLICATION

These miniature thumbwheel switches have been developed for use as preset devices in
digital systems which have to handle numerical data, or as positioning switches.

The dimensions of the M version are smaller than those of the T and the B versions and
allow for easy operation.

August 1976 l ' H 3



4311 027 84...- THUMBWHEEL SWITCHES

4311 027 90... M version

CONSTRUCTION

Thumbwheel switches

Housing black shock-resistant polycarbonate

Contact springs heat-treated phosphor bronze

Contact surface 721 alloy

Terminals holes or tin-plated pins for wire wrapping

Thumbwheel black polycarbonate provided with white figures
or signs

Thumbwheel detent steel spring

Printed-wiring board paper epoxy or glass epoxy, gold-plated tracks
on nickel !

Stacking switch housings are provided with "snap-in'" hooks

to eliminate tie bolts

Type identification catalogue number suffix (last 5 digits) is given on
the rear of the switch

End pieces
Housing black shock-resistant polycarbonate
Types for mounting with screws

for mounting with brackets (rear mounting)

4 l ‘ ‘ ‘ l March 1979



THUMBWHEEL SWITCHES 4311 027 84...-
M version 43" 027 90...

Qutlines 25201

[ 20492 1 <~ 80,05+
Dimensions in mm " N B
(<t [ )
.
41 L;AL_.__ 1 B I SO S
P 207402
: 27 0
! ! 01 55-»
i -5,
L& o | O 1
I
| P! i D ]
I |
{ | - 5
[ 3
I | s
| N
\‘[ ! 127 E
o ! ‘ o) 18,7 §
o % ! fo) §
: N
I
Fig. 1 : 1T :
.1, ¥ 12870063
Thumbwheel switch, . 15
A : short track plate, used in - s . 1] '
switches without diodes l N T s
B : long track plate, used in : 4
switches with diodes, and 0 j
in type M10P2C. Uj -6 - ul}
25201
l 20*32 | : |~84005+
f 01
M 2173 =
A~
1 27
| £04
? <—5,5->[
mooL —
1
, : . D |
i L
ul l I
! Tsresas
| L
2,75
J[* ! Fig.2. Spacer.

September 1981 l ‘ l I 5



4311 027 84..-
4311 027 90..

THUMBWHEEL SWITCHES
M version

:

+——13201 ——»

+155.01 [+

e 5.5 -»

72578924

Fig. 3. Male end-piece for mounting with screws to the panel.

2520
+0,2
20 k)

L

+0,2
2977 g

<— 10101 —>|

—>| "25—8’

—

Fig.4. Female end-piece for mounting with screws to the panel.

72570931

Anemetr 1074



TMUMBWHEEL SWITCHES

4311 027 84...-

M version 4311 027 90...
250} — -~ 13£0) ——>
20+g,2 ->1 L6 |-
I ! ! P u)
H g—— Iy
| ¥ i
| I
1N
i )
! //'//
| 27 29’7+Cl,2 G
| !
15
. | . T
: l i 10'5-8'2 1 -
h | L1\
—l 59_32 -— 55 -5
" 72655371
Fig.5. Male end-piece with brackets.
25501 10 —
20*3? - 218,
g =
j » 297102
‘ 01
@ 5 @

72655361

Fig. 6. Female end-piece with brackets.
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4311 027 84...- THUMBWHEEL SWITCHES
43" 027 90 M version

Terminals
The switches are supplied with holes or with pins (Fig.7) for connection.

They can be connected :

a. by soldering to the holes in the printed-wiring board

b. by wire-wrapping the pins (AWG26)

c. by reflow soldering the pins to a perpendicular external printed-wiring board
(250 + 2 9C, max. 6 s)

0,4+0,05
16+0 05 .’| G

"

: > ‘;;o,sio,os
+ |
|

(ef- -

Fig.7. Outlines of the pins for wire-wrapping.

The pitch of the holes on the p.w. board depends on the number of connections.

- for 10 connections or less (in general switches presenting only binary or only
complementary output) the pitch is 2,54 mm or its multiple,
If these switches are provided with pins, these pins are in line in position B as
indicated in Fig. 8.

- for more than 10 connections the pitch is 2,3 mm or its multiple.
If the switches are provided with pins, these pins are staggered according to Figs
8 and 9, to allow enough room for wire-wrapping tools.

printed-wiring - 10 >
board ‘ - 23 -
e T
. X . X , .
inl mA+%+%+‘
7273960 ! 72584071
Fig.8 Fig.9

8 ' ’ I l August 1976



THUMBWHEEL SWITCHES

M version

4311 027 84...-

4311 027 90...

Mass

Numerals

10 g approximately

height x width

line thickness

(mm) (mm)
10 position switch 5x 3 0,7
12 position switch, 0 to 9 4x2,4 0,7
10 3,8x3,1 0,45
11 3,8x2,2 0,45

Mounting

The switches are "block mounted" to the panel with M3 screws or with mounting brackets,
depending on the end-pieces used. Maximum permissible couple applied to the screws in
the brackets 250 mNm.

Panel cut-outs for the two types are shown below. N = number of switches.

!,

o]

@

1% 20,3*813

——— [BxiN+1+03]*3 — &

(8xN)+15

>

7273957

Fig. 10. Panel cut-out for switches and end-pieces for mounting with four M3 screws.

20,3+g~3

le———— [Bx(N+1)+03]*3? ——

7273968

Fig. 11. Panel cut-out for switches and end-pieces with brackets.

August 1976
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4311 027 84...- ’l THUMBWHEEL SWITCHES

4311 027 90... M version
TECHNICAL PERFORMANCE
D.C. working voltage 250V
D.C. test voltage 750 V
Insulation resistance, measured at 100 V (d.c.) 1)
NM version 2y 104 MQ
M version 3) 105 MQ
After humidity test
NM version 2) 102 MO
M version 3) 103 MQ
Power switching capability at resistive load 10 VA
Current switching capacity (d.c.) in purely
resistive circuits 0,5 A
Maximum current carrying capacity (d.c.) 3A
Contact resistance measured at 10 mA < 100 mQ

Capacitance measured at 1 MHz between one

terminal and all others connected to earth 10 pF
Standard gate resistor 6,8 kQ
Operating temperature range
NM version 2) -25 to +70 °C
M version 3) -55 to +85 °C
Storage temperature range
NM version 2y -40 to +85 °C
M version 3) -65 to +100 °C
Life in excess of 106 commutations

at a rate of 1 step/s

Operating torque 10 to 35 mNm
Quality control tests, IEC 68-2:
test Aa, cold -55 oC
test Ba., dry heat 100 °C
test C , damp heat 56 days
test F , vibration 10 to 2000 Hz; 1, 5 mm; 10g
test Na, temperature cycling =55 to +100 °C
test Ea, shock 100g
test T , solderability 0 hours and 56 days

l) Between any pair of terminals and between any terminaland all others connected together.
2) paper epoxy printed-wiring board.
3) Glass epoxy printed-wiring board.
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THUMBWHEEL SWITCHES

4311 027 84...-

M version 4311 027 90...
SURVEY OF TYPES
description type *) catalogue number
Decimal switches
10 position/1 common, engraving 0 to 9 MI10PIC 4311 027 84000
MW 10pP1C 4311 027 84010
NM10P1C 4311 027 90130
10 position/2 commons, engraving 0to 9 M10pP2C 4311 027 84040
5 x 2 positions /1 common, engraving + - M5x2P1IC+ - 4311 027 84940
MW5x2P1C + - 4311 027 84950
5 x 2 positions /2 commons, engraving + - M5x2P2C + - 4311 027 84920
MW 5x2P2C + - 4311 027 84930
Coding switches 1.2.4.8
binary output NM 1248 4311 027 90230
NMW 1248 4311 027 90520
binary + complementary output M1248C 4311 027 84160
MW 1248C 4311 027 84290
complementary output NM1248CS 4311 027 90250
NMW 1248CS 4311 027 90360
Decoding switches 1.2.4. 8, positive logic
binary output NM1248p 4311 027 90270
NMW 1248pP 4311 027 90220
binary + complementary output M1248pPC 4311 027 84240
MW 1248pC 4311 027 84250
complementary output NM1248PCS
NMW 1248PCS 4311 027 90810
Decoding switches 1.2.4. 8, negative logic
binary output NM1248N 4311 027 90830
NMW 124 8N 4311 027 90310
binary + complementary output M1248NC 4311 027 84200 —
MW 1248NC 4311 027 84210 e
complementary output NM1248NCS —
NMW 1248NCS 4311 027 90880

Note: Many types with additional properties mentioned under "Special versions' on next

page, are included in our programme and are in current production or available from

Feo-r S5% SRR

stock. Please contact the supplier if a version is required which is not present in the

"Survey of types".

*) "N" in front of the number indicates that the switch has a paper epoxy printed-wiring
board. This material is only used for single-sided boards. Double-sided boards, used

in switches with binary and complementary output, are made of glass epoxy.

Switches with single-sided glass epoxy printed-wiringboards can be supplied on request.
"W" in the number indicates that the switch is provided with pins for wire wrapping.

March 1979



4311 027 84..-
4311 027 90..

THUMBWHEEL SWITCHES
M version

ACCESSORIES

Set of two end-pieces
with screws
with brackets

Spacer

Spacer with decimal point

4311 027 84440
4311 027 88800

4311 027 84590
4311 027 84910

SPECIAL VERSIONS

Internally lit switches

Limit stops

Sealed switches

Colour of housing /rotor

Special engraving

Twelve-position switches

Pins for wire-wrapping

White translucent rotor with black engraving.
Lamp max. 5 V. Minimum life time 50000 h
(about 6 years). Lower voltage (applicable in
dark room) extends the life time. Type number
prefix is extended with an "L", for example
LNM1248.

Rotation of the rotor can be limited to any
position by means of stop pins (catalogue
number 4311 027 84410). These are specially
tooled parts which can be fitted by means of a
pair of tweezers.

The stop pins can be installed by factory (or
by customer).

Contact chamber is sealed by an elastomer ring
for protection against dust and sand. May be
used in explosive and aggressive atmospheres.
Type number prefix is extended with an "S",

for example SNM1248.

Rotors also available in red. Type number
prefix is extended with an "R", for example
RNM1248.

Other colours for rotor and housing can be .
considered, but only for order quantities in one
batch and one colour of 10000 pieces or more.

Special engraving requirements can be under-
taken.

Due to cost of specific tooling, a minimum
quantity of 5000 is recommended.

All switches can also be supplied with twelve
positions on request. The symbols on the rotor
are then smaller, however, the housing and
the window are the same.

All switches can be equipped with these pins
(see under "Terminals"). Type number
prefix is extended with a "W", for example
NMW1248N.

.
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THUMBWHEEL SWITCHES

4311 027 84...-
4311 027 90...

DIAGRAMS AND TERMINAL LOCATION

The terminals are shown at the solder side of the printed-wiring board. This is the side
facing the housing. Two terminals are reserved for connection of a supply to the lamp in

internally lit switches.

MI10P1C, MWI10P1C, NM10P1C

rreelenes

7258395

0 —0

0 c

M 10P2C

M5x2PIC+-, MW5x2PIC + -

1171 °T°TT

01234C56789

7258381.1

Pitch between holes is 2, 30 mm.
Wrapping pins are staggered with
the most left in position B (Fig. 8).

Qo )
1o *5
o6 Le
20
7

9
.
! of o¢ og og o9

7258400 4
1 72583901

¥

> e

3,75

Pitch between holes is 2, 30 mm.

1> |«

$ooo0oo0000000

-+C 7261790.1

Pitch between holes is 2,30 mm.
Pins are staggered in positions
B-A-B successively (Fig. 8).

August 1976 l l
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4311 027 84...- THUMBWHEEL SWITCHES
43" 027 90 M version

M 5x2P2C+ -, MW 5x2P2C + -

oo

?TOTT 1=~

$0000000000

-+ C =+C' 2617021

7261788

Pitch between holes is 2,30 mm.
Pins are staggered in positions
B-A-B (2x) successively (Fig. 8).

NM1248, NMW 1248

x Truth table
(o] o [e] ?
8

c Index | 12438
0000
1000
0100
1100
0010
1010
0110
1110
0001
1001

7258397.1

o

2> |-
$ o o o o

c 1 2 4 8

7273961

Pitch between holes is 5,08 mm.
Pins are in line in position B (Fig. 8).

O 0 N O Ut W N =

14 H “ August 1976



THUMBWHEEL SWITCHES

M version

4311 027 84...-

4311 027 90...

M1248C, MW1248C

(i frn ]

2

7258396.1

1->|<—
c.#oooooooo
17224488¢C

7258383.1

Pitch between holes is 2,30 mm.
Pins are staggered, with the most
left in position B (Fig. 8).

NM1248CS, NMW 1248CS

Truth table

Index | 1248 [12438
0 0000 |1111
1 1000 |o111
2 0100 |1011
3 1100 |0011
4 0010 (1101
5 1010 (0101
6 0110 (1001
7 1110 |0001
8 0001 [1110
9 1001 |0110

Truth table

f j j Kf Index 12438 —_—
7 ? ? ° 0 1111 §§§
1 2 A 8 ¢ 1 0111 —
7273562 e
2 1011
- - . 3 0011
°° 4 1101
2> - 5 0101
$ o o o o 6 1001
2 ! ¢ 4 7273952 7 0001
8 1110
Pitch between holes is 5,08 mm. 9 0110
Pins are in line in position B (Fig. 8).
August 1976 15



4311 027 84...- THUMBWHEEL SWITCHES
43" 027 90 M version

NM1248P, NMW 1248P

; [e] § [0} § [e] ;k
1 2 4 8 +
Ahﬂ_———oo
1,07"|<’
:$o o o o o
Q + 2 4 8

1

Q

72583991

7258388.1

Pitch between holes is 2,54 mm and 5,08 mm.
Pins are in line in position B, except the Q
terminal (Fig. 8).

M1248PC, MW1248PC

AR

+ Q

72584021

T

1—>'<-
d}ooooooooo
1172245488 +Q

7258393.1

Pitch between holes is 2,30 mm.
Pins are staggered with the most
left in position B (Fig. 8).

Index

Truth table

o

O 0 N O Ut W N

12438

0000
1000

0100

1100
0010
1010
0110
1110
0001
1001

Truth table

Index |[1248 (12438
0 0000 {1111
1 1000 {0111
2 0100 |1011
3 1100 {0011
4 0010 1101
5 1010 |0101
6 0110 [1001
7 1110 |0001
8 0001 [1110
9 1001 |0110

H
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THUMBWHEEL SWITCHES
M version

4311 027 84...-

4311 027 90...

NM1248PCS, NMW 1248PCS

909

oo

+ Q

7273558

1,07 > =
¢ o o o ) o
Z 1 Q@+ 4 8

7273964

Pitch between holes is 5,08 and 2,54 mm.
Pins are in line in position B (Fig. 8).

NM1248N, NMW1248N

8 - Q

72583981

1,07-> =
o o
Q- 1 2 4 8

7273963

]

o o

Pitch between holes is 2,54 mm and 5, 08 mm.
Pins are in line in position B, except the Q
terminal.

Truth table

Index

O o NN Ul B W N

1214

101
001

110
0101

1001
0001

1110
0110

== = = =] oot

Truth table

Index

O N U W N e

12458
0000
1000
0100
1100
0010
1010
0110

1110

————

0001

1001

111
011

August 1976
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4311 027 84..-
43" 027 90 M version

THUMBWHEEL SWITCHES

M1248NC, MW 1248NC

1 1 2 2 4 &L 8 8 - Q
72584011
[l e}

1->|<—
daooooooooo
172245488-0Q

72583911

Pitch between holes is 2,30 mm.
Pins are staggered with the most
left in position B (Fig. 8).

NM 1248NCS, NMW 1248NCS
T 2 A 8 - Q
7273559
._——-———_OO
1,07+ =
: (o] [o 3N e) o] o
Q- & 8

¢
z 1

7273965

Pitch between holes is 5,08 mm and 2, 54 mm.
Pins are in line in position B (Fig. 8).

Index

Truth table

12438

o

O o N O W N

0000

1000

0100

1100

0010

1010

0110

1110

0001

1001

Index

Truth table

o

O 0 N O U W N e

18
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4311 027 940..

THUMBWHEEL SWITCHES

F version
QUICK REFERENCE DATA
Contact resistance < 100 mQ2
Temperature range
operating —25to +70 °C
storage —25to +85 °C
Current switching capability 05A

780602-18-01

APPLICATION

These miniature thumbwheel switches have been developed for use as preset devices in digital systems
which have to handle numerical data, or as positioning switches. They are operated by means of push
buttons marked + (below) and — (above). Two versions are available: a version with 10 positions, and
one with 16 positions, both for front mounting.

July 1978 19



4311 027 940..

CONSTRUCTION
Thumbwheel switches
Housing

Contact springs
Contact surface
Terminals
Thumbwheel

Thumbwheel detent
Printed-wiring board

Stacking
Type identification

black shock-resistant polycarbonate, face satined,
figures behind transparent window

phosphor-bronze
721 alloy
holes in printed-wiring pads

black polyamide provided with white figures
(or letters above 10th position)

stainless steel spring

glass epoxy in two lengths, nickel tracks, terminals are
marked

switch housings are snapped together side by side

catalogue number suffix (last 5 digits) is given on
the rear of the switch

End pieces

Material black sprung plastic, self-locking

Types left-hand and right-hand models
20 March 1979



Thumbwheel switches, F version

JL 4311 027 940..

Outlines Dimensions in mm
- 240 > - 762 -»
|
[] [ wov || ]
o I
)
| 1,2 ]
(o}
26
- ¥
4o ¢ g
B R A & ot
Il 4x254 or l 16 12 _
> 10x20 ™
eeoopoceod )
| ox | 08*01
«———— 10x2,0 | %80
- 22
|« 16 — (1) Short track plate in switches —
‘I X = without diodes. —
| (3) (2) Long track plate in switches —
with diodes. —
-+ T —t- (3) The window of the 16-position
switches is smaller.
SE ‘l o= 7278498 ’
Fig. 1.
Numerals
I height ’ width
10-position switch 5 3
16-position switch 3 19
March 1979 21



4311 027 940..

Fig. 2 End-piece for mounting

at the left. _l O @) l———
m_ -

- 24 > > 3 |-

, o]
(e ] —=] :

.ff

0 o i

- 22 —»L 54—

mm 7278496

~

22 July 1978
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Thumbwheel switches, F version 4311 027 940..

Terminals
The switches are supplied with holes or with pins (Fig. 4) for connection.

They can be connected:

a. by soldering to the holes in the printed-wiring board.

b. by wire-wrapping the pins (AWG26).

c. by reflow soldering the pins to a perpendicular external printed-wiring board (250 + 2 ©C, max. 6 s).

162005 ! 04x0®
v

¥
> |~ 080,05
)

———t

i B
7273959

Fig. 4 Outlines of the pins.

The pitch of the holes on the p.w. board depends on the number of connections.

— for 8 connections or less (in general switches presenting only binary or only complementary output)
the pitch is 2,54 mm.
If these switches are provided with pins, these pins are in line in position B as indicated in Fig. 5.
—-for 9 or more connections the pitch is 2 mm.
If the switches are provided with pins, these pins are staggered according to Figs 5 and 6, to allow
enough room for wire-wrapping tools.

printed-wiring - 10 ,l

R R
e

37

> A A+ﬂ—+_$_+_l

7273960 + 7284028

Fig. 5. Fig. 6.
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4311 027 940..

Mass 4t064g.

Mounting

The switches are block mounted to a panel with a thickness of 1 to 3,5 mm by means of the spring
locking end-pieces.

For panel cut-out see Fig. 7. N = number of switches.

A
-0
2257,
7278495
. +0,2
|¢——-——— (Nx7,62) +3,5+0 —_—
Fig. 7.
SURVEY OF TYPES
description engraving type catalogue number
10-position/1 common 0to9 F10P1C 4311 027 94000
binary output 0to9 F1248 94010
binary + complementary output 0to9 F1248C 94020
complementary output 0to9 F1248CS 94030
binary + complementary output 0to9 F1248pPC 94040
positive logic

binary output (16-position) 0to9 F1248-16P 94050

AtoF
complementary output (16-position) 0t9 F1248CS-16P 94060

AtoF
binary + complementary output 0to9 F1248C-16P 94070

(16-position) AtoF

set of end-pieces 94080

Note: Many types with additional properties mentioned under ““Special versions’’ on next page, are
included in our programme and are in current production or available from stock. Please contact the
supplier if a version is required which is not present in the “Survey of types’’.
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Thumbwheel switches, F version 4311 027 940..

Special versions )
Limit stops Rotation of the rotor can be limited to any position by means of stop

pins which can be installed by factory
Colour of housing Other colours for housing can be considered, but only for order
' quantities in one batch and one colour of 10 000 pieces or more.
Special engraving Special engraving requirements can be undertaken.
Due to cost of specific tooling, a minimum quantity of 5000 is recom-
mended.
Pins for wire-wrapping All switches can be equipped with these pins (see under ‘“Terminals’).

Type number prefix is extended with a “W"’, for example FW1248C-16P.

TECHNICAL PERFORMANCE
D.C. working voltage 100V
D.C. test voltage 500 V
Insulation resistance, measured at 100 V (d.c.) * 105 MQ

after humitidy test 10 MQ
Power switching capability at resistive load 5 VA per output
Current switching capacity (d.c.) in purely

resistive circuits 05A
Maximum current carrying capacity (d.c.) at 25 °C 1,5A
Contact resistance measured at 10 mA, 50 mV <100 m§2
Operating temperature range —25 10 +70 °C
Storage temperature range —25 to +85 °C
Life in excess of 10° commutations at a

rate of 1 step/s

Operating force 6N
Quality control tests, IEC 68-2:

test C, damp heat 56 days

* Between any pair of terminals and between any terminal and all others connected together.
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4311 027 940..

DIAGRAMS AND TERMINAL LOCATION

The terminals in the circuit diagrams have, from left to right, the same order as on the printed-wiring

board when viewed from the solder side.

NF10P1C

rrreloons

7258395

0 C

Pitch between holes 2 mm (10 x)

NF1248
# ° # ° w/ ° §d
C 1 2 4 8
7278493
Pitch between holes 2,54 mm (4 x)
F1248C
11T 2 2 4 L 8 8 ¢

7258396.1

Pitch between holes 2 mm (8 x)

* ““1"" means switch closed

Truth table *

Index 1248
0 0000
1 1000
2 0100
3 | 1100
4 0010
5 1010
6 0110
7 1110
8 0001
9 1001

Truth table *

Index | 1248 1248
0 0000 1111
1 1000 0111
2 0100 1011
3 1100 0011
4 0010 1101
5 1010 0101
6 0110 1001
7 1110 0001
8 0001 1110
9 1001 0110

March 1979} (



Thumbwheel switches, F version

4311 027 940..

‘}Z ji : ji %
TATRTA]
oo

7258402.1

Pitch between holes 2 mm (9 x)

* 1" means switch closed.

Truth table *

Index 1248
0 1111
1 0111
2 1011
3 0011
4 1101
5 0101
6 1001

;7 0001
8 1110
9 0110

Truth table *

Index | 1248 1248
0 0000 1111
1 1000 0111
2 0100 1011
3 1100 0011
4. 0010 1101
5 1010 0101
6 0110 1001
7 1110 0001
8 0001 1110
9 1001 0110

March 1979
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4311 027 940..

NF1248-16P

SREE

7278491

Pitch between holes 2,54 mm (4 x)

NF1248Cs-16P

I

Pitch between holes 2,54 mm (4 x)

- —0
ol —O
NI—0

ry c
7278490

* “1"" means switch closed.

Index

Truth table *

Index

0

M mMmOoOO m® P O© 0N H WN =

Truth t

0

1248
0000
1000
0100

1100
0010
1010

0110
1110

0001
1001

0101
1101

0011

[ 1011

0111
1111

able *
1248
IEERED
0111
1011
0011
1101
0101
1001
0001
1110
[ 0110
1010
[ 0010
1100
0100
1000

MM QOO mMP O 0N & WN =

0000
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Thumbwheel switches, F version 4311 027 940..

F1248C-16P
Truth table *
Index | 1248 1248
0 0 0000 1111
1 1000 0111
2 0100 1011
'_— 3 1100 0011
2 1 12 8 8 a4 4 c 4 0010 1101
7278492 5 1010 0101
Pitch between holes 2,0 mm (8 x) 6 0110 1001
7 1110 0001
8 0001 1110
9 1001 0110
A 0101 1010
B 1101 0010
Cc 0011 1100
D 1011 0100
E 0111 1000
F 1111 0000

* 1" means switch closed.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples 4311 027 955_

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

THUMBWHEEL SWITCHES

E version
QUICK REFERENCE DATA
Contact resistance . <100 m2
Temperature range
Operating —20 to + 85 OC
Storage —40 to + 100 °C
Current switching capability 0,15 A

790816-01-02

—_—

APPLICATION
These thumbwheel switches are for use as preset devices in digital systems which have to handle
numerical data, or as positioning switches. They are mounted directly onto a printed-wiring board.
Assembling of the switches side by side is very simple due to a dovetail construction in the housing.
This system permits extension of a circuit with one or more switches without demounting of already
soldered items. '
The switch is adjusted with finger or screwdriver.

January 1980 31



4311 027 955..

CONSTRUCTION
Housing
Thumbwheel

Contact springs
Terminals

Thumbwheel detent
Printed-wiring
Stacking

Limit stops

Type identification

Marking
10-position switch
16-position switch

Outlines
Dimensions in mm

13,97
~ '
=H B 347
d . b '
d B‘—‘j
- 2,54
434 - P 10%)
d b
d b
tite
37 || o =
I

* Other engravings on request.

grey plastic

red plastic, provided with 2 series of figures (and letters),
one on cylinder and one on side of screwdriver adjustment,

see Fig. 1

phosphor bronze with gold alloy (721)

tin-plated pins,

one part with contact springs
formed by the contact springs
on rotor, gold-plated tracks
dovetail system

provision is made to insert stop pins

catalogue number suffix (last 5 digits)

Oto9
0to9,and Ato F*

20

Fig. 1.

7283243
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Thumbwheel switches, E-version

4311 027 955..

DEVELOPMENT SAMPLE DATA

Terminals

The switches are supplied with pins for mounting onto a printed-wiring board. The hole pattern is

given in Fig. 2. The items are suitable for wave soldering. (All types can be supplied without openings
in the bottom where the pins pass, on request.) Switches with only one row of terminals have an extra

C terminal for better mechanical stability.

Fig. 2 Hole pattern viewed °

from component side, hole
diameter 0,8 mm.

Mass 2 g approximately

Numerals
10-position and 16-position switches, both scales.

Size (height x width)
Line thickness

TECHNICAL PERFORMANCE

Working voltage
d.c.
r.m.s.

Test voltage (d.c. or r.m.s.)
Insulation resistance (initial)

.Power switching capability at

resistive load

Current switching capacity in
resistive load

Maximum current carrying capacity
Contact resistance

Life, at 5V, 10 mA

O‘perating torque

Temperature range
Operating
Storage

L’iif_ii’?{’_} |

'

3,17 2,54 (10x) 7283228

24 x 1,6 mm
0,3 mm

36V
150 V

500 V
min. 1000 M2

4W

0,15 A

1A

max. 100 mQ

min. 250 000 commutations
5to 15 mNm

—20to +850C
—40 to + 100 °C
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4311 027 955..

SURVEY OF TYPES

description engraving type catalogue number

Decimal switch
10-position/1 common 0to9 E10P1C/1 4311 027 95531

Coding switches 1.2.4.8
10-positions

binary output Oto9 E1248/1 4311 027 95541
complimentary output Oto9 E1248CS/1 4311027 95551
binary + compl. output Oto9 E1248C/1 4311 027 95561
16-positions

binary output 0to9,Ato F E1248-16P/1 4311 027 95501
complimentary output 0to9,AtoF E1248CS-16P/1 4311 027 95511
binary + compl. output 0to9,AtoF E1248C-16P/1 4311 027 95521

DIAGRAMS AND TERMINAL LOCATION

E10P1C/1

N —O
w —O

77977
6 7 8 9 C
7283237

- —0
» —0
o —0

e
e
oe
oe []
Hhe
Ne

LN
[ J{]
[ Xe}
o
oW
[ ey

7283238
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Thumbwheel switches, E-series

4311 027 955..

E1248/1
) -
|
|
o o oT |
|
C 1 2 4 8 c cm
7283239
d
e e o ¢ o o
c
c8Ca421
e O O o o o
7283240
E1248C/1
c1 1 7 2 2 4 4 8 8 cC2 C3

C1, C2 and C3 must be interconnected externally. 7283241

d
:.:.:O
2871 144
c28c11C32

e o o o o o
7283242

(1) For better mechanical stability.
** 1" means switch closed.

Truth table**

Index 1248
0 0000
1 1000
2 [ o100
3 | 1100
4 0010
5 | 1010
6 0110
7 1110
8 0001
9 1001

Truth table**

Index | 1248 | 1248
0 0000 | 1111
1 1000 | 0111
2 0100 | 1011
3 1100 | 0011
4 0010 | 1101
5 1010 | 0101
6 0110 | 1001
7 1110 | 0001
8 0001 1110
9 1001 | o110

January 1980



4311 027 955.. J&

E1248CS/1
gt
|
|
0 o o ? |
c 7 2 2 8 c c”
7283235
-
e o o o o o
c
g8a4accz21
e o o o o o
7283236
E1248-16P/1
-
|
|
o o o T |
|
C 1 2 a4 8 ctn
7283233
I
e o o o o o
c
28 C41
e © o o o o

7283234

(1) For better mechanical stability.
**'"1" means switch closed.

Truth table**

Index 1248
0 1111
1 (o111
2 1011
3 0011
4 1101
5 0101
6 1001
7 0001
8 1110
9 0110

Truth table**

Index 1248

0 |o0000
1000
0100
1100
0010
1010
0110
1110
0001
1001
0101
1101
0011
1011
0111
EEEEE

MmO 0O m®m>P © 0N OO DB WN =
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Thumbwheel switches, E version

4311 027 955..

E1248C-16P/1

P17 771

C1 11 2 2 4 4 8 8 c2
7283229
C1 and C2 must be interconnected externally.
J
DR R
418 2
2Cc2Cc18 1 4
e & ¢ o o o
7283230
E1248CS-16P/1
[ —-—=
|
|
o o o ? |
|
c 1 2 7 8 c
7283231

Jd
e O o o o o
c
28 Cca1
e & o o o

7283232

(1) For better mechanical stability.
** 1" means switch closed.

Truth table**

Index | 1248 1248
0 0000 1111
1 1000 | 0111
2 0100 1011
3 1100 | 0011
4 0010 1101
5 1010 [ 0101
6 0110 1001
7 1110 [ ooo1
8 0001 1110
9 1001 0110
A | 0101 1010
B 1101 0010
c [o011 1100
D 1011 0100
E 0111 1000
F 1111 0000

Truth table**

Index

0

TMOO®P ©ONOO GO H WN =

January 1980
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DATA HANDBOOK SYSTEM

PLC MODULES

Modules for programmable logic controllers

Central processors
Input modules

Load external interface
Memory module
Memory module
Memory module
Output module
Output module
Programming unit
Back panels

PC20 MODULES

Modules for programmable controilers

Central processor

Central processor

Input module

Output module
Programming unit
Programming unit interface
Small controller cabinet
Supply and output module

HNIL FZ/30-SERIES

General

Quadruple 2-input NAND gate
Dual 5-input NAND gate
Quadruple 2-input NAND gate
Dual 5-input NAND gate

Dual 5-input power NAND gate
Dual AND-AND-OR gate
Quadruple logic interface gate
Dual 4-input NAND gate
Quadruple logic interface gate
Triple 3-input NAND gate
Sextuple inverter with strobe input
Quadruple 2-input NAND gate
Dual 5-input NAND gate

Dual 4-input AND Schmitt trigger
Quadruple 2-input AND gate

CONTENTS

General
CP10
CP11
IM10
IM11
LX10
MM10
MM11
MM12
omM10
OM12
PU10
BP11 to BP16

PC20
CP20
CcP21
IM20
OoM20
PU20
PU21
SC20
S020

FZH101/4.NAND32
FZH121/2.NAND30
FZH111/4.NAND30
FZH131/2.NAND31
FZH141/2.NAND32
FZH151/2.A0R30
FZH161/4.L131
FZH171/2.NAND33
FZH181/4.L130
FZH191/3.NAND33
FZH201/6.IN30
FZH211/4.NAND34
FZH231/2.NAND35
FZH241/2.AST30
FZH251/4.AND30

4322 027 90420
4322 027 90390
4322 027 90434
4322 027 90403
4322 027 91600
4322 027 91400
4322 027 91630
4322 027 91640
4322 027 90440
936001150112
4322 027 90410
9390 269 . 0112

4322 027 92040
4322 027 92050
4322 027 92000
4322 027 92010
4322 027 92090
4322 027 92100
4322 027 92110
4322 027 92030

2722 006 01081
2722 006 01061
2722 006 01001
2722006 01011
2722 006 01021
2722 006 02001
2722 006 04011
2722 006 01091
2722 006 04001
2722 006 01031
2722 006 07001
2722 006 01041
2722 006 01051
2722 006 12001
2722 006 13001
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Dual NAND gate/quadruple inverter
Quadruple EXCLUSIVE-OR gate
Quadruple NOR gate
Quadruple OR gate
Single JK master-slave flip-flop
Single JK master-slave flip-flop
Dual JK master-slave flip-flop
Quadruple D-type latch flip-flop
Single synchronous decimal counter
Single synchronous 4-bit binary counter
Single synchronous 4-bit shift register
Monostable multivibrator
Single BCD-decimal decoder N.I.T. driver
BCD 7-segment decoder-driver
Short-circuit-proof power stage
Short-circuit-proof power stage
Short-circuit-proof power driver

for transistor stages
Dual lamp/relay driver
Power amplifier
Timer unit

Accessories for HNIL FZ/30-Series

Stickers
Experimenters’ printed-wiring board

FZH261/2.N-4.130
FZH271/4.E030
FZH281/4.NOR30
FZH291/4.0R30
FZJ101/FF30
FZJ111/FF31
FZJ121/2.FF32
FZJ131/4.FF33
FZJ141/FF34
FZJ151/FF35
FZJ161/FF36
FZK101/0S30
FZL101/ND30
FZL111/SD30
FZL121/PA31
FZL131/PA32

FZL141/PA33
2.LRD30
PA30

TU30

PWB30

NORBITS 60-SERIES, 61-SERIES, 90-SERIES

Introduction

Construction

Characteristics and definitions

Input and output data

Test specifications

Dual four input NOR gate

Quadruple 2 x 2 + 2 x 3 input NOR gate

Dual inverter amplifier

Dual low power amplifier

Timer

Dual active switch filter

High power amplifier

Grounded load driver

Universal power amplifier

Dual trigger transformer

Rectifier and synchronization assembly

Dual NOR-gate with diode-resistor
networks

Flip-flop

Twin-trigger gate

Pulse shaper

2.NOR60
4.NOR60
2.1A60
2.LPA60
TU60
2.ASF60
HPAG0
GLD60
UPAG61
TT61
RSA61

2.NOR61
FF90 -
2.TG90
PS90

2722 006 08001
2722 006 11001
2722 006 10001
2722 006 09001
2722 006 00001 ;
2722 006 00011
2722 006 00021
2722 006 00031
2722 006 00041}
2722 006 00051
2722 006 00061
2722 006 03001
2722 006 06021
2722 006 14001
2722 032 00121
2722 032 00131

2722 032 00141
2722 006 06011
2722 032 00091
2722 006 05001

TOLL VLS S ...

4322 026 74670

2722 008 00001
2722 008 00011
2722 008 01001
2722 032 00041
2722 008 03001
2722 008 02011
2722 032 00101
2722 008 06001
2722 032 00071
2722 032 00081
2722 008 05001

2722 008 00021
2713 001 00001
2713 001 00002
2713 001 00003

page
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123
131
139
151
161
169

181
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19
23
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31
35
41
47
51
55
57
61
67
7



Accessories for NORbits

Survey
Breadboard block
Experimenters’ printed-wiring board

Logic supply unit
0,5 A mains filter
2,4 A mains filter
Power supply units

Experimenters’ printed-wiring boards
Experimenters’printed-wiring boards

Printed-wiring board

Printed-wiring board for UMC60
Universal mounting chassis

Thyristor trigger transformer

Logic simulator

Stickers for the 60-Series

Stickers for the 60-Series

Stickers for the 60-Series

Wiring layout stickers for the 60-Series
Wiring layout stickers for the 61-Series
Stickers for the 90-Series

INPUT DEVICES

Introduction

Iron vane switched reed
Electronic proximity detector
Proximity switched detector

HYBRID INTEGRATED CIRCUITS

Hybrid IC for inductive proximity detectors

PERIPHERAL DEVICES
Thumbwheel switches

BB60
GPB60
GPB6O/P
LSUB0
MF 0,5 A
MF 2,4 A
PSUG0
PSUB1
PWB60
PWB60/P
PWB61
PWB61/P
PWB62
PWB63
UMCB0
TT60
SIM60

IVSR
EPD
PSD24

0oM286
om287

M version

F version
E version

9390 198 00002
4322 026 38600
4322 026 38610
4322 000 010.0
9390 213 00002
9390 253 30142
2722 151 00041
2722 151 00051
4322 026 38790
4322 026 38800
4322 026 38810
4322 026 38820
4322 026 38780
4322 026 73750
4322 026 38330
2722 032 00051
4322 026 38301
4322 026 36481
4322 026 71941
4322 026 71961
4322 026 71971
4322 026 71981
4322 026 75541

2722 031 00011
2722 031 00021
2713 031 00001

4311 027 84.. .-
4311 027 90. ..
4311 027 940. .
4311 027 955. .
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