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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 three series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
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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Part 1a

Part 1b

Part 2a

Part 2b
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Part 4
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Part 5b

Part 6
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December 1975

August 1977
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March 1975

March 1978

December 1978
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March 1977

May 1979

July 1979

March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 12-75

ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75

ET4 03-75

ET5a 03-78

ET5b 12-78

ET6 01-77

ET7a 03-77

ET7b 05-79

ET8 07-79

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,
amplifier circuit assemblies

Microwave tubes

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components

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

Special Quality tubes, miscellaneous devices
Receiving tubes

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

Camera tubes and accessories, image intensifiers

Products for nuclear technology
Channel electron multipliers, neutron tubes, Geiger-Miiller
tubes

Gas-filled tubes
Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

Picture tubes and components

Colour TV picture tubes, biack and white TV picture tubes,
monitor tubes, components for colour television, compo-
nents for black and white television.

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

Part 1a

Part 1b

Part 2

Part 2

Part 3

Part 4a

Part 4b

Part 4c

Part 5a

Part 5b

Part 6

August 1978

May 1977

November 1977
June 1979
January 1978
December 1978

September 1978

July 1978
November 1978

March 1977

October 1977

SC1a 08-78

SC1b 05-77

SC2 11-77

SC2 06-79

SC3 01-78

SC4a 12-78

SC4b 09-78

SC4c 07-78

SC5a 11-76

SC5b 03-77

SC6 10-77

Signetics integrated circuits 1978

Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W},
transient suppressor diodes, rectifier stacks, thyristors, triacs

Diodes

Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes

Low-frequency and dual transistors*

Low-frequency power transistors

High-frequency, switching and field-effect transistors
Transmitting transistors and modules

Devices for optoelectronics

Photosensitive diodes and transistors, light emitting diodes,

photocouplers, infrared sensitive devices,
photoconductive devices

Discrete semiconductors for hybrid thick and thin-film circuits

Professional analogue integrated circuits

Consumer integrated circuits
Radio-audio, television

Digital integrated circuits
LOCMOS HE4000B family

Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits

Logic-TTL

* Low-frequency general purpose transistors will be transferred to SC3 later in 1979. The old book
SC2 11-77 should be kept until then.
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Part 1

Part 2a

Part 2b
Part 3a

Part 3b

Part 4a

Part 4b

Part 6

Part 7

Part 7a

Part 8

Part 9

Part 10

COMPONENTS AND MATERIALS (GREEN SERIES)

July 1979

October 1977

February 1978

September 1978

October 1978

November 1978

February 1979

April 1977

September 1971

January 1979

June 1979

March 1976

April 1978

CM1 07-79

CM2a 10-77

CM2b 02-78

CM3a 09-78

CM3b 10-78

CM4a 11-78

CM4b 02-79

CMé6 04-77

CM7 09-71

CM7a 01-79

Cm8 06-79

CM9 03-76

CM10 04-78

Assembilies for industrial use

PLC modules, high noise immunity logic FZ/30-series,
NORDbits 60-series, 61-series, 90-series, input devices,
hybrid integrated circuits, peripheral devices

Resistors

Fixed resistors, variable resistors, voltage dependent resistors
(VDRY), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

Capacitors

Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

FM tuners, television tuners, 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

Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks

Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive
Assemblies

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

Variable mains transformers

Piezoelectric quartz devices

Connectors
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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 isolaticn. The internationally accepted machine signal

level of 24 V is used and generous tolerances on operational margins and thresholds

ease compatibility headaches.

Besides the PLC modules, the PLC comprises back panels, a frame (19 in rack) -
and a standard power supply. The frame must conform to IEC297 or DIN41494 (for racks)
and IEC130-14 or DIN41612 (for connectors). The adoption of these standards means that

the frame and the power supply should be easily obtainable.

The following PLC modules are available -
type description catalogue no.
CP10 central processor, 32 registers 4322 027 90420
CP11 central processor, without registers 4322 027 90390
IM10 input module, 16 inputs, 24 V d.c. 4322 027 90434
IM11 input module, 16 inputs. 24 V a.c. 4322 027 90403
LX10 load external interface module 4322 027 91600
MM10 program memory module, 1 k, non-volatile core RAM 4322 027 91400
MMI11  program memory module, non-volatile, UV-erasable PROMs.

1k 13 or 2 k 13 capacity; for program copying or read-out 4322 027 91630
MMI12 program memory module, non-volatile. UV-erasable PROMs,

1k 13 or 2 k 13 capacity: for read-out only 4322 027 91640
OMI10  output module, 16 outputs, max. 0,1 A each, 24 V d.c. 4322 027 90440
OMI12  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
ggié ' back panels 9390 269 .0112

* Development type.

October 1978 ‘ ‘ 3



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 P

=aeae

/u..., ,,m:ﬁé..m
// 77022

uptodmemory ¥ re====—d---o—o 1
modules can be 1 ' unit un bo
used givinga total | PROGRAMMING UNIT | one unitc

capacity of 4 k |

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 ‘ l ] ‘ NAatahaw 1074



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 tS%;% < 5V/ms

512

4 x 1024 words

0,029 (npp; + nOM) + 1, 85 nppv ms

g = number of input modules
ngyp = number of output modules
nyp = 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 °C and 2 h at +70 °c.

Damp heat test

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

October 1976 i ‘






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 during the
data processing cycle.

1y Only present in the CP10.

October 1978 7




CP10 CENTRAL PROCESSORS 4322 027 90420

cPll 4322 027 90390
| | osco to
) output
! module
l me———— = |
] | y SBCP to
' I | programming
l SCRATCH-PAD —q weers unit
X MEMORY . | REGISTER |l i
| I | |
[ ——— -
| - r i
i 4 \ '
from  DBIC I N | | | LEXgy  from
input — 4 —— — ——~ — + — < — external
module i \I _!- r —i source
———L |
| w_lr T
\ 1 recister | |
I Régemc | PROCESSING | | |
PROCESSING i UNIT
- ' UNIT —r+ by
- [ | A-ReGisTEr | | |
- e— D e [
— ! | (
—
l load program memory | '
N —— ——— e
| instruction address |
)
1
PROGRAM MEMORY COUNTER/BUFFER ] l ABCI0gs  to ‘;2"“‘
! ADDRESS COUNTER REGISTER ' output modules
LocP } & PBMCP o1 213525
to ABCMg.g ENCM 4 from
programming . program
unit to program memory memory

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

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

1) Fora 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.

8 l l l I October 1976



4322 027 90420 CENTRAL

4322 027 90390

PROCESSORS CP10
cPn

ELECTRICAL DATA

Supply

Supply voltage (d.c.)
current

Vp 5V + 5%
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
Battery current (Vp =0 V)
Trickle charge current (Vp =5 V)

VB 4,5t0 7,5V
Iz typ. 3,5mAatVg=5V
typ. 2 mA at Vg =5V

Input data
All inputs meet the standard TTL specifications.
input function load terminations (Fig. 4)
connector 1| connector 2
PBMCPq 1TTL a2, c2
PBMCP ) 1TTL a3, c3
PBMCPy 1TTL a4, c4
PBMCP3 1TTL a5, c5
PBMCP4 1TTL a6, cb
PBMCPs5 1TTL a7, c7
PBMCPgq Program word bits from program 1TTL a8, c8
PBMCP7 memory. 1 TTL a9, c9
PBMCPg 1TTL alo, cl10
PBMCPg 1TTL all, cll
PBMCP 10 1TTL al2, cl12
PBMCP11 1TTL al3, cl3
PBMCP 19 1TTL al4, cl4

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

Store command from programming unit;
initiates SCCM (see output data) when

SCPC L 2 TTL als, cl15
the central processor is in a data
processing cycle.
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



CP10

CENTRAL PROCESSORS

4322 027 90420

CP1 4322 027 90390
input function load terminations (Fig. 4)
connector 1 | connector 2
Scratch-pad clear enable line from ex-
ternal source. When SPCE is HIGH and
CLCP goes from LOW to HIGH all
scratch-pad places (except those which
are addressed as an input) are set to zero|2 TTL a22
SPCE in the first input/output cycle; when SPCE
is LOW and CLCP goes from LOW to
HIGH the central processor starts with a
normal input /output cycle, _
Identification signal from input module;
- - prepares central processor for data on N
- IbIc DBIC to be written in the scratch-pad 3TTL c24
- memory.
Identification signal from last input or
IDLC output module; indicates that the last 2 TTL 26
input or output module has been selected.
LEX 1TTL | a6
LEX, 1 TTL a7
LEX3 Data inputs from an external source; LTTL as
LEX3 . . 1TTL a9
eight data bits from an external source
LEX4 can be loaded into the A-register ITTL alo
LEXs gistet. ITTL | all
LEXg 1 TTL al2
LEXy 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
ABCEIOZ Address bits to input and output mod- 32 TTL c6
ABCIO3 . 32 TTL c8
B ules. ABCIOg.3 select the input ox .
ABCIO4 output sta, eUP?BCIO select the input 32 TTL c10
ABCIOs | zut A8 P 32 TTL cl2
ABCIOg I s 32 TTL cl4
ABC107 32 TTL cl6
ABCIOg 32 TTL cl8

Qctober 1976



4322 027 90420

4322 027 90390

CENTRAL PROCESSOURS

CP10
cPni

output function loada- terminations (Fig. 4)
bility connector 1| connector 2

ABCMy 10 TTL a20, c20
ABCM; 10 TTL a2l, c21
ABCM, 10 TTL a2z, c22
ABCM3 10 TTL a23, c23
ABCM, | Address bits to program memory, 10 TTL a24, c24
ABCMg | initiated by program address counter. 10 TTL a25, c25
ABCMg 10 TTL a26, c26
ABCM~ 10 TTL a27, c27
ABCMg 10 TTL a28, c28
ABCMgy 10 TTL a29, c29
ENCM, Enable signal to program memory; four BTTL al, cl
ENCM, lines are neéessarv When program’ mem- STTL az
ENCMj ory capacit;J is exténded to 4 k STTL as
ENCM, : 8 TTL a4

Store command to program memory;

level determines whether a program

word is read out from program mem-
scem ory to central processor (LOW) or a 10 TTL al7, cl7

new program word is written into the

program memory (HIGH). SCCM =SCPC.

Cycle initiate signaltoprogram memory;
CICM depending on the level of SCCM, CICM 9 TTL alg, cl19
—_— starts read/restore or clear /write cycle )
CICM ) . e alg, cl18

(bipolar to reduce noise sensitivity),
(—7i23 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. )
DBCO pata bit to output IT}Od}]lO; data is stored 31 TTL 22

in output stage by CLCO.

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

scratch-pad memory address.

Synchronization signal to programming
LDCP unit, syt?chronizes au‘xiliary ad.dress 10TTL | al4

counter in programming unit with address

counter in central processor.

Clock signal for state indication on pro-
b5 gramming unit; occurs only during data 10 TTL al6, clo6

processing cycle.

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

when Vp < 4,75 V. Vo1qp;. LOW level < 0,4 Vat I =3 mA.
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CP10 CENTRAL PROCESSORS 4322 027 90420

CPI 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 (apv +nom) + 1. 85 nypp ms

npy = number of input modules
no)pq =number of output modules
npM = humber of memory modules

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

INPUT/OUTPUT  j+————————— DATA PROCESSING CYCLE ————————— INPUT/OUTPUT
CYCLE I program memory address ‘ CYCLE
| o 1 2z [ s w77 |
Y L — ~77+'
(ns) 0 1800

T\

— ]
wons |0 [ T T ]
— \;\ |
SR | { N Ny I Y N 1

sceM \

rowcrr., ] [ ] o J @ ] U] (o J T T LT
S S G € S G S
L U T U U

IS S S S S (N S S

7273526

Fig.2. Timing diagram of data processing cycle.
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4322 027 90420
4322 027 90390

CENTRAL PROCESSORS

CP10
cPn

DATA - INPUT/OUTPUT CYCLE - — DATA
PROCESSING ' PROCESSING
CYCLE input module stages output module stages CYCLE

1 2 1os 1 s ) 1 2 |l s 16 |
\'* 16x1800ns e -‘,* e~ 16x1800 ns ~~f——~»!
(ns) 0 18\00 i !

oLe

|
!

o8co ) e I I X

oBIC L i

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

1719203 —————————
_»7,8‘_ -»| [«-25max 0 0
1 ; 160_3, > 503+
B (p.w. board) 1
I °
- = @ ® cP10
@ (e drE o
: I ; POWER
- : l ! L
- ' e
- ! ! connector
- . w 1
e I
R 1= H:J@ @ ===
0 I
2334
8 Jol -04 2618
i p-w. +04
14,5 (bourd)
| max |||
B HT’"—— at 1 i
6.2 N 012 ‘
1 | l
| | L
! ! connector ,
N ) |
1 ( |
1 .« [}
a e !
S ! v =
L= i - l
)| =) I
REAR VIEW M25 ' 7273518 FRONT VIEW
Fig. 4
Mass 400 g
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4322 027 90420

CENTRAL PROCESSORS

CP10

4322 027 90390 cPn
Terminal location
connector 1 connector 2
Tow C row a row ¢ row a
ENCM1 1 ENCM 1 i.c. 1 i.c.
ABCIO 2 ENCM2 PBMCPq 2 PBMCPq
n.c. 3 ENCM3 PBMCP1 3 PBMCP1
ABCIO | 4 ENCM4 PBMCP) 4 PBMCP;
n.c. 5 MICC PBMCP3 5 PBMCP 3
ABCIO2 6 LEXq PBMCP 4 6 PBMCP 4
n.c. 7 LEX) PBMCPs 7 PBMCP5
ABCIO3 8 LEX2 PBMCPg 8 PBMCP¢q
n.c. 9 LEX3 PBMCP7 9 PBMCP7
ABCIO 4 10 LEX4 PBMCPg 10 PBMCP 8 J—
n.c. 11 LEXs PBMCPg 11 PBMCPg _=_
ABCIOs5 12 LEXg PBMCP 10 12 PBMCP 10 —
n.c. 13 LEX7 PBMCP 13 13 PBMCP 11 —
ABCIOg 14 LDCP PBMCP 12 14 PBMCP 13
n.c. 15 CLos SCPC 15 SCPC
ABCIO7 16 SBCP 457 16 657
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 ABCMq 20 ABCM
n.c. 21 n.c. ABCM) 21 ABCM 1
DBCO 22 SPCE ABCMy 22 ABCM9
n.c. 23 n.c. ABCM3 23 ABCM3
IDIC 24 n.c. ABCM 4 24 ABCM 4
n.c. 25 n.c. ABCM5 25 ABCM5
IDLC 26 alarm ABCMg 26 ABCMg
n.c. 27 n.c. ABCM7 27 ABCM7
0 Vl) 28 CLCO ABCMg 28 ABCMg
n.c. 29 n.c. ABCMg 29 ABCM9
n.c. 30 n.c. A% 30 Vi
Vp 31 Vp Vp’ 31 Vp
ov 32 ov oV 32 oV
n.c. =not connected.
i.c. = internal connection.

1) No supply line; only to be used as a ground connection for CLCO.
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IM10
IM11

INPUT MODULES

DESCRIPTION

These input modules are intended for use in combination with the central processor CP10 (or CP11),
memory module MM10 (or MM11 or MM12), output module OM10 (or OM12) and programming
unit PU10 to assemble a programmable logic controller (PLC).

The IM10 and IM11 are identical in many respects, but the IM10 is designed for d.c. inputs, whereas

the IM11 is designed for a.c. and unsmoothed rectified inputs. Each input module contains 16 address-

able input stages, equipped with photocouplers to obtain electrical isolation between external and

internal circuitry (Fig. 1). All inputs are floating with respect to each other. Each input stage has a

LED for status indication: it is lit when the input is active. A delay circuit (symmetrical delay time

typ. 1 ms) is incorporated in each input stage of the IM10, to increase the noise immunity. The delay

time can be increased by adding extra capacitance (approx. 0,068 uF/ms). A rectifying and smoothing «—
circuit is incorporated in each input stage of the IM11.

| +5V indicator
'

.
|
LED . l

a to
channel
selection

-
data

input

co-

'

I .

- 1

’ +5V indicator !

. LED ~. |

| =

——

' I

a _D— —» to
B1 channel

N selection -
data B2 AL + '

input l GD G! - '_iE |

'

| '
cOo—; ov l

L‘_'—”'—_'—"—'_'_"_'—'_'_”—"—7?742“7.'1'

Fig. 1b Circuit diagram of an input stage (IM11).
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IM10
M1

4322 027 90434
4322 027 90403

J

Each input module has nine address inputs(ABCIOq.g) and five module identification inputs (mo_,;),

which are accessib!

e 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 FO68-1 connectors (board parts); the corresponding rack parts are
— available on the back panels BP11 to BP16 or separately under catalogue number 2422 025 89291
(pins for wire wrapping), 2422 025 89299 (pins for dip soldering) or 2422 025 89327 (solder tags).*

data inputs
A

IKHIHIHIH TR R RN

I INPUT STAGES I
1 1 1

Y v ¥ v} v + v ¥ v vy v

ABCIO 3 ——

ABCIO,-g —>
MIN ——

STAGE SELECTION

MODULE SELECTION

—»— DBIC

—»— IDIC
—>— IDLC

|« WD,

Fig. 2 Block diagram of the input modules.

7273520

* 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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Input modules IM10

IMT1
ELECTRICAL DATA
Supply
Supply voltage (d.c.) Vp 5V 5%
current Ip max. O,Ez A
typ. 0,45 A
Input data
The data inputs are DIy yq to Dixy7 and Dixzg to DIxz7. They are accessible on
connector 2, see "Terminal location’’.
5V level** | 24 V level
Active voltage (V4.c)* 3,6to6 Va ‘17 to 30 VA
Non-active voltage (V,.c)* 01t00,8V or floatinga|0 to 7 V or floatinga

Input current, active at V4.c =5 V or 24 V resp. typ. 10 mA typ. 10 mA
The inputs mentioned below meet the standard TT L specifications.

terminations of

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

ABCIO1 1TTL ad, c4

ABCIO2 1TTL a6, c3

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

ABCIOg4 ABCI0q.3 select the input stage, 1TTL al0

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

ABCIOy TTL | e

107 a
ABCl0g 1TTL al8

Module inhibit signal from external source;
low level applied to this input inhibits

MIN a 27TTL c26

data on DBIC to be stored in the scratch-

pad memory of the central processor,

MIDg 27TTL c10
MID4 27TTL c12
MiDy Module identification inputs; provide 2TTL cl4
MID3 module with individual identity. 2TTL c16
m4 2TTL c18

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

** By short-circuiting terminals B1 and B2 (see Figs 1a and 1b).
4 D.C. (for IM10) or a.c. vaiues (for IM11).
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4322 027 90434

IM10 4322 027 90403
IM11
Output data
All outputs (open collector) meet the standard TTL specifications.
. . terminations of
output function loadability 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-
; TL 24
Ib1c cessor for data on DBIC to be written in 10T ¢
the scratch-pad memory.
E Identification signal from last input
- module to central processor (active
= IDLC HIGH); only the IDLC output of the last 2TTL a26
input module has to be connected with
the IDLC input of the central processor.

20
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Input modules

IM10

M1
MECHANICAL DATA Dimensions in mm
Outlines
i 171,903 >
7.8 <25 max 20
T j-— - 150_8’3 Y ’110’3 \4—*
(p.w. board) —
oy BHp P l OZ A
c2 %;H a2 —-—@L‘ i IM10
co | flo1ell | a4 — 00
: :|: : - o
I . 20
“ \ : connector ] * 0
. . 1 - L) ——
. . ] 50 —
: . : : s O —
c;O .. ulac - 7 O —
€32 .. a32 ]
o
B E: - 23340
‘ component side -04 2618
> p-w. +04
145 board
1 max
c2 RN a2
co tlle ol ] at o)
I 1 10
X . 2 0
: ! connector 30
" . 2 4 O
, . 5 O
i .. ' [ o
calo .. also 7 O
€32 .. a32
= \i
= ] I
[ ] nrp v
REAR VIEW M2,5 7269378 FRONT VIEW
Fig. 3.
Mass 250 ¢
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4322 027 90434

IM10 4322 027 90403
IM11
Terminal location
connector 1 connector 2

row ¢ row a row ¢ row a

ABCIOq 2 ABCIOq Dixyo 2 Dixyo

ABCIO4 4 ABCIO¢ Dixy1 4 Dixy1

ABCI0p 6 ABCIOp Dixy2 6 Dixy?2

ABCIO3 8 ABCIO3 Dixy3 8 Dixy3

MIDg 10 ABCI04 Dixva 10 Dixvya

MID1 12 ABCIOg Dixys 12 Dixys

MIiDo 14 ABCIOg Dixvys 14 Dixve

MID3 16 ABCIO7 Dixy7 16 Dixy7

MiDg 18 ABCIOg Dixz0 18 Dixz0

ov* 20 DBIC DixZ71 20 DIXz1
—_— ov* 22 n.c. Dixz2 22 Dixz2
— IDIC 24 n.c. Dlxz3 24 Dlxz3
= MiN 26 IDLC Dixza 26 Dixza

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

Vp 30 Vp Dixze 30 Dixzg

oV 32 ov Dixz7 32 Dixz7

n.c. = not connected.

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

22
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LX10

LOAD EXTERNAL INTERFACE

DESCRIPTION

This load external interface is intended for use in combination with the central processor CP10, input
module IM10 or IM11, output module OM10 or OM12, memory module MM10, MM11 or MM12 and
programming unit PU10 to assemble a programmable logic controller {PLC). The module can be used
as an interface between the load external inputs LEXq 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 ENQ to EN17, which are to enable the different data sources.

The 8-bit data bus has to be connected to the data inputs DBg to DB7. The data applied to the data
inputs can be inverted on the LX10 by activating the data bit invert input DBI (see the truth table on
the next page). The applied data can have a 5 V or a 24 V level. A block diagram is given in Fig. 1.
The data inputs and enable outputs are electrically isolated from the 5 V logic circuitry by means of
photocouplers. All data inputs are floating with respect to each other. Reading data from the data
sources will only occur during the input/output cycle. The data are then stored in a 16 x 8 random-
access memory (RAM) on the LX10. The data can be read out of the RAM during the data processing
cycle. Storing data into the RAM can be inhibited by applying a 0 V level to the module inhibit input
(MIN). Reading data out of the RAM cannot be inhibited. The module has 6 address inputs ABCIO3
to ABCIQOg. 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, MTD4) which are accessible on the connector. Irrespective of the number of LX 10 modules
used, a complete input/output cycle of 0,924 ms will occur.

January 1978
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LX10 J I 4322 027 91600

8
DBy 8 RAM 8 g |
LEXg_7
DBI (16x8)
| !
' write enable address |
I 1 4 1 ]
| l
I .
] l l
CLCO —»
1
MIN =
' |
| .
DCP —»-
Lbe ! CONTROL AND 16 | N
0-17
MICC - ADDRESS DECODING -l
1
| l '
MiD5,MID, >: |
ABCIO;_g = ‘L |
- T T T T T T T T T T T T Tzretes
Fig. 1
Truth Table
data inputs data input data ouput
DBg to DBy DBI LEXp to LEX7
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.)

Logic supply current (d.c.)
Supply voltage (d.c.) to drive enable outputs

Supply current (d.c.) to drive enable outputs

Input data

The data inputs are DBg to DBy and DBI. They are accessible on connector 2 (see “"Terminal location”

and Fig. 2 for connection).

Active voltage (Va.c)*
Non-active voltage (Vg.¢) *

Input current, active at V5. =5V or 24 V resp.

Connector 2
row a, terminals 1, 3,5, 7,9, 11, 13, 15, 17

row a, terminais 2, 4, 6, 8,

row c, terminals (1,2), (3,4), (5,6), (7,8),

(9,10), (11,12), (13,14),
(15,16), (17,18)

Vp 5V £5%

| max. 0,7 A

P typ. 0,6 A
5V £5%
24 V + 25%

max. 3 mA
typ. 2,5 mA

5Vievel | 24V level
35106V | 181030V =—
0008V | 0t008V =
typ. 10 mA | typ. 10 mA

5V

24V o—]

G=
oV o 7276196

Fig. 2 Input circuit DBg
to DBy and DBI.

All other inputs are connected to the CP10 and meet the standard TTL specification except the

CLCO-input.

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

October 1978
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LX10 4322 027 91600
terminati Fig. 4
input function load erminations (Fig. 4)
connector 1 connector 2
ABCIO3 1TTL a8
ABCIOg 1TTL al0
ABCIOg . ) i 1TTL al2
ABCIOg Address bits from central processor. 1TTL al4
ABCIO7 1TTL al6
ABClIOg 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 c5
— the data processing cycle.
- Module inhibit signal from external
source; a LOW level applied to this
MIN input inhibits data on DB( to DB7 to 2TTL c26
be stored in the RAM on the LX10.
MiD3 . e 27TTL c16
WDy, Module identification inputs. 2TTL c18
cLCcoO * Ciock signal from central processor. * a28

* Input with relatively high input resistance (typ. 40 k£2).
CLCO-input, LOW level: max. 1V;

HIGH level: min. 2,4 V.

26

January 1978



Load external interface

LX10

Output data

The enable outputs are ENg to EN17; they are open-collector outputs.

Output voltage LOW, with respect to COMMON
at Igy =80 mA

Output voltage HIGH

. loada- terminations (Fig. 4)
output function s
bility connector 1 connector 2
LEXp 10 TTL a7
LEX1q 10TTL c7
LEXp 10TTL | a9
LEX3 Data outputs to be connected to 10TTL c9
LEXg LEXg to LEX7 inputs of CP10. 10TTL all —
LEXg 10TTL cl1 =
LEXg 10TTL al3 —
LEX7 10TTL 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 tgs 2ms
ﬁ0
E\H
DB DATA DATA
0-7 STABLE STABLE
7276198
ten
Fig. 3.
27
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LX10 J l 4322 027 91600

MECHANICAL DATA

Dimensions in mm

Outlines
< 1719+03 ——————p
78 20
- "t‘zvSmﬂx 160_. lxo3[™
- = y —
f 116)0 b (p.w. board) P 4
c1 a%g a1 - 9 4 LX10
c2 [zl w2 dE o
R =
: e : POWER
[ 1 =
| I
i l i
: | connector
| : 1
RIRIE
<31 soll a3
€32 -:\_:J a32

N
==

145
max

®

c2 a2

component side

connector
2

261,8

o |13 ] as
c32 ‘.7_._ al2 —
= 8
3 i
[e] DTLD
REAR ViEW M27
Mass 270g

7276201

Fig. 4.

1

1
e ] Y

FRONT VIEW
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Load external interface LX10

Terminal location

connector 1 connector 2

row ¢ row a row ¢ row a
n.c. 1 nec { DBg 1 DBg (5V)
n.c. 2 nc (note 4) | pg, 2 DBg (24 V)
n.c. 3 nc (note 4) | DB 3 obBy !
n.c. 4 nec note4) | pg, 4 DB I
MiCC 5 ri.c. DB 5 DB
n.c. 6 nc (note 41 | DB 6 DBy :
LEXq 7 LEXg | DB3 7 DB3
e b oA TUUIRRf b

3 =2 4 4
n.c. 10 ABCIOg note 4) DBy 10 Deg :
LEXg 1 LEX4 | 5 5
E L BN S

7 6 ! 6 6
n.c. 14 ABCIOg (note 4) | e lg DEg |
lﬂn%g e 23'0107 (note 4 | o8, 16 oe, |
n.c. 17 n.c. (note 4) | DBI 17 DBI (5V)
MiD4 18 ABCIOg note | pai 18 DBl (24 V)
n.c. 19 n.c n.c. 19 n.c.
OV (note1) 20 n.c. ENg 20 ENjy
n.c. 2i nc EN2 21 EN3
OV (note1) 22 n.c. ENg 22 ENg
n.c. 23 nec. ENg 23 ENy
n.c. 24 nc. ENyp 24 ENqq
n.c. 25 IDLC ENqp 25 ENq3
MIN 26 n.c. @14 26 @15
n.c. 27 n.c. EN1g 27 ENq7
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 l

( 3) [BV 31 5V | (note 3) (note 5) ] 5V 31 5V Y {note 5)
note 3l ov 32 ov | ‘Mot | COMMON 32 COMMON

n.c. = not connected

Notes

1. No supply line; only to be used for coding of the MID3 4 lines.

2. No supply line; only to be used as a ground connection for CLCO.
3. Logic supply.

4. Interconnected.

5. Enable output drive.
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4322 027 91400 MMI10

MEMORY MODULE

DESCRIPTION

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

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

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

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

terminations (Fig. 3)

Input function load connector 1| connector 2
CICM Cycle initiate signal from central processor | 1 TTL al9, cl19
TicM to pr.o.gr'am memory (bipolar to reduce noise 1TTL als, cl8

sensitivity).
Store command from central processor;
SCCM determines read/restore and clear/write 2TTL al7, cl7
cycle.
e ABCM 2TTL 220, c20
— ABCM; 2TTL a2l, c21
- ABCM, 2TTL a22, c22
ABCM3 2TTL a23, c23
ABCMy4 . 2TTL a24, c24
ABCMs Address bits from central processor. 2 TTL a25, c25
ABCMg 2TTL a26, c26
ABCM7 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
ENCMy 3TTL | a4
PBPM( 1TTL cl
PBPM 1TTL c2
PBPM, 1TTL c3
PBPM3 1TTL c4
PBPM4 1TTL cS
PBPM5 1TTL cb
PBPMg | Program word bits from programming unit. | 1 TTL c7
PBPM7 1TTL c8
PBPMg 1TTL c9
PBPMg 1TTL cl0
PBPM10 1TTL cll
PBPM1 1TTL cl2
PBPM 19 1TTL cl3
Enables outputs PBMCPp-12; when LOW
ENPB these outputs are enabled, when HIGH these | 2TTL | a6
outputs are disabled.
32 ” ” March 1977



4322 027 91400 MEMORY MODULE MMI10

Output data
All outputs meet the standard TTL specifications.

output function loada- | terminations (Fig. 3)
bility |connector 1| connector 2
PBMCPq 9TTL a2, «c2
PBMCP; 9TTL a3, c3
PBMCP9 9TTL a4, c4
PBMCP3 9TTL a5, «¢5
PBMCP, 9TTL a6, cb6
PBMCPs | Program word bits from program memory |9TTL a7, c7
PBMCPg |to central processor and programmingunit. | 9TTL a8, «c¢8
PBMCP7 |Open collector output with pull-up resistor | 9TTL a9, «¢9
PBMCPg |(3,9 kQ). 9TTL al0, cl0
PBMCPg 9TTL all, cll
PBMCP1q 9TTL al2, cl2
PBMCPy 9TTL al3, cl3
PBMCP1 9TTL al4, cl4
PBMCP 10TTL cl7
PBMCP, 10TTL cl8
PBMCPq 10TTL cl9
PBMCP3 10TTL c20
PBMCPy4 10TTL c21
PBMCPs 10TTL c22
PBMCPg |Inverted PBMCP(_;o enabled by ENPB 10TTL c23
PBMCPy |(three-state outputs). 10TTL c24
PBMCPg 10TTL c25
PBMCPg 10TTL c26
PBMCPy 10TTL c27
PBMCPq1 10TTL c28
PBMCPj o 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 9TIL al6, cl6
CICM or CICM). Open collector output with
pull-up resistor (3,9 k).
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MMI10 MEMORY MODULE 4322 027 91400

Time data

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

(ns) 0 225 450 675 900 125 1350 1575 1800
ABCMg_q
ENCM,_, X X
CICM
SCCM
PBPMg-12
A

PBMCP,-1;

150 ns

max |

. 500 ns o 72695811

max

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

(ns) 0 2’25 450 675 900 1125 1350 1575 1800
ABCMg_g
v, K X
CICM
SCCM
\7/
PBPMq_q2
PBMCP,_, X
|
L
150 ns 72635801
max

Fig.2. Timing of clear/write mode.
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4322 027 91400

MEMORY MODULE

MMI10

MECHANICAL DATA

Qutlines

| el

c2 a2

<31 s sl a3

c32 { H a32

11

oo
22
)
N

W —

E
o E

aa

Mass

g

1719403 —

I

[ ——

0
160_073
(p.w. board)

Dimensions in mm

- 403%03 =

—>‘ -
145
max

\

connector
1

/
connector

780 g

Fig.3

7269476.2

R A
e ®
MM10

FRONT VIEW
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MMI10

MEMORY MODULE

4322 027 91400

connector 1

Terminal location

connector 2

TOW C row a TOW C TOW a
PBPMy 1 ENCM; n.c. 1 n.c.
PBPM 2 ENCM, PBMCPq 2 PBMCPg
PBPM, 3 ENCM3 PBMCP1 3 PBMCP;
PBPM3 4 ENCM,4 PBMCP, 4 PBMCP,
PBPM4 5 n.c. PBMCP3 5 PBMCP3
PBPMsy 6 ENPB PBMCPy 6 PBMCPy4
PBPMg 7 n.c. PBMCPsg 7 PBMCPsg
PBPM7y 8 n.c. PBMCPg 8 PBMCPgq
PBPMg 9 n.c. PBMCPy 9 PBMCPy
PBPMg 10 n.c. PBMCPg 10 PBMCPg
PBPMj0 11  n.c. PBMCP9 11 PBMCPqy
PBPM1 1 12 n.c. PBMCP; 12 PBMCPqq
PBPM 19 13 n.c. PBMCP) 13 PBMCPy
n.c. 14 n.c. PBMCPj2 14 PBMCPj2
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
PBMCPy 18 n.c. CICM 18 CICM
PBMCP9 19 n.c. CICM 19 CICM
PBMCPj3 20 n.c. ABCMj 20 ABCM
PBMCPy4 21 n.c. ABCM; 21 ABCM1
PBMCPy 22 n.c. ABCM32 22 ABCM,y
PBMCPgq 23  n.c. ABCM3 23 ABCM3
PBMCPy 24 n.c. ABCM,4 24 ABCM4
PBMCPq 25 n.c. ABCMg 25 ABCMs5
PBMCPyg 26 n.c. ABCMg 26 ABCMg
PBMCP; 27 n.c. ABCM7 27 ABCMy
PBMCP; 28 n.c. ABCMg 28 ABCMg
PBMCPy 9 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
.c. = not connected.
i.c. = internal connection.
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MMM

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 IC sockets in
which 4 UV-erasable EPROMs can be plugged. The MM11 also contains an address buffer, output
buffers, and 3 d.c./d.c. converters (5 Vto 12 V,5V to =5V and 5 V to 27 V).

The MM11 has three operation modes which can be selected by two mode-selection inputs MSI{ and
MSl, (see also truth table under "’ Input data’’):

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

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

— Write into RAM mode (WIR): the contents of the EPROMs on the MM11 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 (ABCMq to ABCMg), an enable signal (ENCM1 or ENCM5) and a cycle
initiate signal (CICM/CICM) to the data source which may be an MM10, MM11 or MM 12 (the MM12
does not need a CICM signal);

— the data source wiil send the data to be programmed into the EPROMSs on the MM11.

When the MM11 is in the WIR mode the data flow will be:

- the MM11 sends an address (ABCMq to ABCMg), an enable signal (ENCMq or ENCM5), a cycle
initiate signal (CICM/CICM) and a store command to the MM10;

— data from MM11 will go via PBPMq to PBPM15 to the MM10 and be stored into the MM 10.

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 ENCM¢ or ENCM3 (addresses 0000 to 1777 and 4000 to 5777 respectively)

corresponds with the EPROMs in sockets 1A and 1B. The enable input ENCM5 or ENCMy4 (addresses

2000 to 3777 and 6000 to 7777 respectively) corresponds with the EPROMSs 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

EPROM:s 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 WIM WIR RD
CICM/CICM output output input
ENCMq to ENCMyg output output - input
ABCMg to ABCMg output output input
PBMCPq to PBMCP19 input output output
Input data

All inputs meet the standard TTL specifications.

terminations (Fig.1)

input function load

connector 1 | connector 2
ABCMq 1TTL a20, c20
ABCM, 1TTL a21, c21
ABCM9 1TTL a22, c22
ABCM3 1TTL a23, c23
ﬁggmg Address inputs (RD mode). :Il $$:: :gg: zgg
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
ENCM3 Enable inputs; memory is enabled 2TTL a2
ENCM3 when ENCM is HIGH (RD mode). 2TTL a3
ENCMyg 2TTL a4
PBMCPq 1TTL a2, c2
PBMCP1 1TTL a3, c3
PBMCPy 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

MM11

terminations (Fig.1)

R . |
input function oad connector 1 | connector 2
PBMCPg 1TTL a8, c8
PBMCP; 1TTL a9, c9
PBMCPg . 1TTL a10, c10
PBMCPg Data inputs for data to be programmed 17TL all et1

into the EPROMs (WIM mode). !
PBMCPqq 1TTL al2, c12
PBMCP11 1TTL al3,c13
PBMCP 1o 1TTL al4,cl4

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) BRI L
INH Inhibit and stop input; when LOW 2TTL a25 -

the start input is inoperative.
MS14 L 6TTL a26
MSly Mode selection inputs. 6 TTL 227
Operation mode truth table
mode mode selection inputs

MSl4 MSlo
RD HIGH HIGH
(floating) | (floating)
wimMm active LOW)| arbitrary level
] H
WIR HIG . active LOW
(floating)
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4322 027 91630

Output data

All outputs meet the standard TTL specifications.

§ . loada- terminations {Fig.1)
output unction bility connector 1 | connector 2
PBMCPq 10 TTL a2, c2
PBMCP1 10 TTL a3, c3
PBMCP; 10TTL a4, c4
PBMCP3 10 TTL ab, cb
PBMCP4 10TTL a6, c6
ggmggg Program word bits to central processor :8 :Et :;’ z;

RD mod MM10 (WIR de). ) !

paMCP, | elor (WIR mode) 10 TTL a9, ¢9
PBMCPg 10TTL a10, c10
PBMCPg 10TTL al1, c11
PBMCP1q 10TTL al2,c12
PBMCP11 10TTL al3,¢c13
PBMCP 19 10TTL al4,cl4
ABCMg 10TTL a20, c20
ABCM1 10TTL a21, c21
ABCM» 10TTL a22,c22
ABCM3 10TTL a23, c23
ABCMyg Address bits to MM10, MM11 or MM12 10TTL a24, c24
ABCMg (WIM mode) or to MM10 (WIR mode). 10TTL a2b, ¢25
ABCMg 10TTL a26, c26
ABCM> 10TTL a27,c27
ABCMg 10TTL a28, c28
ABCMg 10TTL a29, c29
Q!_C_I\A Cycle initiate signal to MM10 or MM 11 97TTL al9, c19
CiICM (WIM mode) or to MM10 (WIR mode). 9TTL a18,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, athe

floating in the RD mode.
ENCM) 9TTL | at
ENCM» Enable signal to MM10, MM11 or 9TTL a2
ENCM3 MM12 (WIM rnode) or to MM10 {(WIR mode)., 9 TTL a3
ENCMg 9TTL | ad

Program busy output signal to external

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

and becomes HIGH as soon as these

actions are finished.
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Memory module

MM11

X loada- terminations (Fig.1)
output function bility connector 1 connector 2
PBPMg 10TTL cl
PBPM1 10TTL c2
PBPM2 10TTL c3
PBPM3 10TTL c4
PBPMyg 10TTL c5
PBPMg 10TTL c6
PBPMg Program word bits to MM10 (WIR mode). 10TTL c7
PBPM; These three-state outputs are only 107TL c8
PBPMg active in the WIR mode. 10TTL c9
PBPMg 107TL c10
PBFM1g 10TTL cll
PBPM11 10TTL c12
PBPM19 10TTL c13
Time data
RD mode

Time between leading edges of CICM/CICM and data valid

PBMCP,, to PBMCP1o

Time between address changes on ABCMq to ABCMg and

max. 550 ns

leading edges of CICM/CICM min. 0 ns
WIM mode
Time to program 1k or 2k EPROM memory max. 18 min

typ. 15 min
WIR mode
Time to read-out MM11 and store into MM 10 max. 4,2 s

typ. 3,6 s
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MECHANICAL DATA Dimensions in mm
Outlines
- 1719+ 03—
_»7,84_ . 160 0 — 40,3*%0,3 |-
] *-— L
) o Hb (p.w. board) @ e 1
! : |
o _.)a} o] 1@ MM11
g | % ‘i
4+ |
T
| |
|
l |
1 : connector
1
| | 5
c31 éé aIIH
S e el T® s
r 23349,
. ) 261,8
l component side ( p.w.) +0/4
7&5 . board
<1 721 a1 max
:II EE c‘
| |
| o)
1
|
' |
I 1 connector
| | :
| |
<31 silf{a3t
c3? MK ; a32 [_2 ’ ] @
= ]/\j v
ﬁ'] U J
) o i ) [2) '
5
REAR VIEW M2, 7276200.A FRONT VIEW

Fig.1.

Mass 350¢
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Memory module

MM

Terminal location

connector 1 connector 2
row ¢ row a row c row a
PBPMg 1 ENCM¢ n.c. 1 n.c.
PBPM; 2 ENCM> PBMCPq 2 PBMCPg (O5p ™)
PBPMo 3 ENCM3 PBMCP¢ 3 PBMCPq (Oga)
PBPM3 4 ENCMg PBMCP, 4 PBMCP; (074)
PBPMyg 5 n.c. PBMCP3 5 PBMCP3 (Oga)
PBPMg 6 n.c. PBMCP4 6 PBMCP4 (O1p)
PBPMg 7 n.c. PBMCPs5 7 PBMCPsg (O2p)
PBPMy 8 n.c. PBMCPg 8 PBMCPg (O3g)
PBPMg 9 n.c. PBMCP7 9 PBMCP7 (Ogg)
PBPMg 10 n.c. PBMCPg 10 PBMCPg (Ogp)
PBPM1q 11 n.c. PBMCPg 11 PBMCPg (O7g)
PBPM11 12 n.c. PBMCP1g 12 PBMCP1g (O1)
PBPM12 13 n.c. PBMCPqq 13 PBMCPq1 (O2a)
n.c. 14 n.c. PBMCP12 14 PBMCP12 (O3a)
n.c. 15 n.c. n.c. 15 n.c.
n.c. 16 n.c. n.c. 16 n.c.
n.c. 17 n.c. SCCM 17 SCCM
n.c. 18 n.c. CICM 18 CICM
n.c. 19 REST CICM 19 cicm -
n.c. 20 n.c. ABCMp 20 ABCMp
n.c. 21 n.c. ABCM1 21 ABCM;
n.c. 22 n.c. ABCM2 22 ABCMo
n.c. 23 PRB ABCM3 23 ABCM3
n.c. 24 START ABCMy4 24 ABCMyg
n.c. 25 INH ABCMg 25 ABCMg
n.c. 26 MSl1q ABCMg 26 ABCMg
n.c. 27 MSig ABCMy 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 1C sockets in which 4 UV-erasable PROMs (2708) can be plugged. The MM 12 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 2k 16. Although the PLC system operates with program words of 13 bits,
the remaining 3 bits are also brought out (O4a, Q4p, Qgg), so that the module can be used in other
applications which require 16 bits.

The enable input ENCM¢ or ENCM3 (addresses 0000 to 1777 and 4000 to 5777 respectively) cor-
responds with the EPROMs in sockets 1A and 1B. The enable input ENCM9 or ENCM4 (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.

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

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

ABCMq 1TTL a20, c20

ABCM1 1TTL a21, c21

ABCM» 1TTL a22,c22

ABCM3 1TTL a23, c23

ABCMyg . 1TTL a24, c24

ABCMg Address bits from central processor 17TL a25, c25

ABCMg 1TTL a26, c26

ABCM7 1TTL a27,c27

ABCMg 1TTL a28, c28

ABCMg 1TTL a29, c29

ENCM1 1TTL al

ENCM» . 1TTL a2

ENCM3 Enable inputs from central processor 17TL a3

ENCMy 1TTL ad

Output data

All outputs are three-state outputs and meet the standard TTL specifications.

output function loada- terminations (Fig. 2)
ilit
bility connector 1 connector 2
PBMCPq 10TTL a2, c2
PBMCP4 10TTL a3, c3
PBMCPo 10TTL a4, ca
PBMCP3 10TTL ab, cb
PBMCP4 10TTL a6, c6
PBMCPg P d bits f 10TTL a7,c?7
PBMCPg rogrz;mtwor : |tls romsmermory 10 TTL a8, c8
PBMCP5 module to central processo 10 TTL a9, c9
PBMCPg 10TTL a10, c10
PBMCPg 107TTL all, c11
PBMCP1g 10TTL al2,c12
PBMCP11 10TTL a13,¢c13
PBMCP 49 10TTL al4, cl4
Buffered output from output O4 of

1

QA EPROM A. 10TTL al,c
Buffered output from output 04 of

Q4B EPROM B. 10TTL alb,c15
Qgs Buffered output from output O8 of 10 TTL a16, c16

EPROM B.
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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,_q )(

PBMCP, 1, X
Q4n-Q4g.0gg
7276197
500 ns
max
Fig. 1.
April 1978 4
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MECHANICAL DATA
Outlines

€32 a32

€31 5: a3l
:

-~ =
R

REAR VIEW

M

Mass 290¢

-03
(p.w. board)

a9

+

al max

connector

component side

EN
connector
o]

B 2

Fig. 2.

Dimensions in mm

403+0,3 |-
P

MM12

261,8
*

Y

FRONT VIEW
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MM12

Terminal location

connector 1

row ¢ row a
n.c. 1 ENCM4
n.c. 2 ENCM»
n.c. 3 ENCM3
n.c. 4 ENCMg
n.c. 5 n.c.
n.c. 6 n.c.
n.c. 7 n.c.
n.c. 8 n.c.
n.c. 9 n.c.
n.c. 10 n.c.
n.c. 1" n.c.
n.c. 12 n.c.
n.c. 13 n.c.
n.c. 14 n.c.
n.c. 15 n.c.
n.c. 16 n.c.
n.c. 17 n.c.
n.c. 18 n.c.
n.c. 19 n.c.
n.c. 20 n.c.
n.c. 21 n.c.
n.c. 22 n.c.
n.c. 23 n.c.
n.c. 24 n.c.
n.c. 25 n.c.
n.c. 26 n.c.
n.c. 27 n.c.
n.c. 28 n.c.
n.c. 29 n.c.
n.c. 30 n.c.

Vp 31 Vp

ov 32 oV

n.c. = not connected.

* Corresponding output number of EPROM.

connector 2

row ¢ row a

Q4n 1 Q40407
PBMCPq 2 PBMCP(O5)
PBMCP4 3 PBMCP4(OgA)
PBMCP, 4 PBMCP2(074)
PBMCP3 5 PBMCP3(Oga)
PBMCP, 6 PBMCP4(01g)
PBMCP5 7 PBMCP5(02p)
PBMCPg 8 PBMCPg(03p)
PBMCPy 9 PBMCP7(05p)
PBMCPg 10 PBMCPg(Ogg)
PBMCPg 1 PBMCPg(O7p)
PBMCP1g 12 PBMCP10(01,)
PBMCP14 13 PBMCP11(024)
PBMCP12 14 PBMCP12(034)
Q4B 15 Q4p(04p)
Ogg 16 Qggp(0Ogp)

n.c. 17 n.c.

n.c. 18 n.c.

n.c. 19 n.c.

ABCMq 20 ABCMg
ABCM4 21 ABCM4
ABCM»o 22 ABCMo
ABCM3 23 ABCM3
ABCMy 24 ABCMy
ABCMg 25 ABCMg
ABCMg 26 ABCMg
ABCMy 27 ABCMy
ABCMg 28 ABCMg
ABCMg 29 ABCMg

n.c. 30 n.c.

Vp 31 Vp

ov 32 oV
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4322 027 90440 OoOMI10

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.

1

|

from 1

output |
latch ' ' O a

|

'

i

output

®

indicator LED !

L

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,. 4 MODULE SELECTION IDLC" 4
ABCIOg3—— T T T T T T T ]

g STAGE SELECTION
REO —— T T T T T T T T T
DBCO OUTPUT LATCHES

AR \ AR Yy v ' v Y Y Yy v \ 47 {r

L[] QUTPUT, sTAGES [ 1 1]
\HH R I R IRI ET I IE 1 I T I 1 2 22
——

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

oMi10

input function load terminations of
P connector 1 (Fig. 3)
ABCIOg 1TTL a2, c2
ABCIO; 1TTL a4, c4
ABCIOj 1TTL a6, cb
ABCIO3 Address bits from central processor; 1TTL a8, c8
ABCIO4 ABCIOg-3 select the output stage, 1TTL al0
ABCIOg ABCIO4-g select the output module. 1TTL al2
ABCIOg 1TTL al4
ABCIO7 1TTL alé
ABCIOg 1TTL al8
Data bit from central processor;
DBCO
BC data is stored in output stage by CLCO. 1TTL a22
Module inhibit signal from external
source; a low level applied to this input
MIN inhibits data on DBCO to be stored in 2TTL ©26
the output stage.
Reset output module line; a low level
REO on this input will reset all outputlatches | 1 TTL a24
(output transistor non-conducting).
MIDg 2TTL cl0
MID1 Module identification inputs; provide 2TTL ci2
MID2 dule with individual identit 2TTL cld
M_ITD-é module wi vidual identity. 2 TTL c16
MiD4 2TTL cl8
Clock signal from central processor a28
CLCO* to output module, stores data on DBCO *
into output stage during input/output
cycle.

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

Output data

HIGH level: min. 2,4 V.

The data outputs are DOXyq to DOxy7 and DOy 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. 10pA at Va_cl) = max. 30V

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

1) Voltage between terminal of row a and terminal of row c of connector 2.
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O MI10 OUTPUT MODULE I ‘ 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.
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MECHANICAL DATA Dimensions in mm

Outlines

-~ 171 903
7.8 0 20
- -
| | 160_q 3 , ’] 03[
__l@_ (p.w. board) -
i |
|
a2 | [F] | w2 By OM10 )
S - °o
‘ 1 ‘ - ol |
' ' ' :,, 2 0 ‘
. ’ connector >0 |
‘ 1 pu «0 1
: =] 5 O ‘
e pu €0 |
€30 | fl+ «|| | a30 an 20 |
€32 .. a3z — |
N . S— ‘
i 2334 = _
component side -04 2618
p.W. 04
board
2 [l a2
e ffie el ae - 0O
. ‘, —] 10
' -t 2 0
‘ ; connector ] 20
! : 2 —] el
l l e 50
B =] o)
30 | fle «|f | a30 - 70
€32 .. a32 —
= o~ —
. '
REAR VIEW 72693791 FRONT VIEW
Fig. 3
Mass 230 g

Yctober 1976 H 55



OMI10

OUTPUT MODULE

4322 027 90440

Terminal location

connector 1

Irow C row a
ABCIO 2 ABCIOq
ABCIO; 4 ABCIO;
ABCIO9 6 ABCIO»
ABCIO3 8 ABCIO3
MiDg 10 ABCIO4
MIDy 12 ABCIOs,
MID2 14 ABCIOg
MiD3 16 ABCIO7
MID4 18 ABCIOg
ovly 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.

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

connector 2

row C row a
DOxyo 2 DOxyo
DOxv1 4 DOxv1
DOxvy2 6  DOxvy»
DOxvy3 8 DOxv3
DOxv4 10 DOxv4
DOxys 12 DOxys
DOxY6 14  DOxvye
DOxy7 16 DOxy7
DOx 70 18 DOx 70
DOx 71 20 DOXZ].
DOx 72 22 DOxz2
DOxz3 24 DOxz3
DOx 74 26 DOXZ74
DOx 75 28  DOxzs
DOx 76 30 DOxz6
DOx 77 32 DOxz7

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

|

|

October 1976



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 MM 12) and programming unit
PU10 to assemble a programmable logic controller (PL.C).

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.

!__._._-+5—V ————————————————————— —! Vg (+24 V)
l I a32 and ¢c32
+ a2toal6
from | l
output | |
latch I I
1
| |
X 1
| |
! _status short-circuit !
indicator indicator LED
| LED |
! . !
| 1 !
, ]
| 1 | 0w
L_______-_._.-__—_——————-——————--:—————‘—'i c2tocib

7276632

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

The output module has 9 address inputs (ABCIOg_g) and 5 module identification inputs (MIDg_4) at
the rear, for selecting 16 addresses. Because 8 are used as output stages (with even second digit e.g. 162),
the remaining 8 addresses can be used as internal places (with odd second digit e.g. 172).

MIN —— —e— MIDg_4
ABCIO4_g - _ M_O_DEEE_ELETLO_N ______ L »— IDLC
ABCIOg_3 ——
CLCO ——
REO ——

DBCO——

OUTPUT LATCHES

4 v ¥ Y Y Y 1 4 %

OUTPUT STAG ES

L1 | | [ |
Ty Ty oty HHH Y 1t

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 FO68-1 connectors (board parts), the corresponding panel parts are
available too, but shouid be ordered additionally: 2422 025 89291 (with wire-wrap pins), 2422 025
89299 (with dip-solder pins), or 2422 025 89327 (with solder tags). For a general description of the
Euro-card system see |EC 297 or DIN 41494 for 19-in racks and 1EC 130—14 or DIN 41612 for con-
nectors.

ELECTRICAL DATA

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

load current) circuitry Is typ 0,1 A
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Output module

OoM12

input data

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

terminations of

input function load connector 1 (Fig.3)
ABCIOq 1TTL a2, c2
ABCIO1 1TTL a4, c4
ABCIO» 1TTL a6, c6
ABCIiO3 address bits from central processor; 1TTL a8, c8
ABCIO4 ABCIOq_3 select the output stage, 1TTL al0
ABCIOg ABCI04_g select the output module. 1TTL al2
ABCIOg 1TTL al4
ABCIO7 1TTL al6
ABCIOg 1TTL al8
Data bit from central processor; )
DBCO data are stored in output stage by CLCO. 1T 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
MIDy Module identification inputs; provide 2TTL c12
MID 2TTL c14
L module with individual identity.
MiD3 2TTL c16
MIDg4 27TTL 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.

August 1977
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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: V¢ * =mex.2,563 V at output current (lp)is2 A.
Output transistor non-conducting: | =max. 10 pA at V. * is 30 V.

Maximum load inductance (L ax)

Maximum switching frequency at maximum

output current (Igmax)
Table 1

o Lmax
A mH
2,0 50
1,8 60
1,6 80
1,4 100
1,2 140
1,0 200
0,8 310
0,6 560
0,4 1300
0,2 5000
0,1 20000

Output current at operation with forced air
cooling of 1 m/s, for all stages

Output current at operation without forced air
cooling

for all stages

for maximum 4 stages

Short-circuit protection trip level

see Table 1

see Table 2

Table 2

duty max. switching

cycle frequency
% Hz

<40 3

<60 2

<80 1

<90 0,5

max. 2 A per stage

max. 0,915 A per stage
max. 2 A per stage

2,16 A

The output (open collector) meets the standard TTL specifications

. . 1 terminations of
output function loadability | ;50 nector 1 (Fig.3)
Identification signal from last output module
to central processor (active HIGH); only the
IDLC IDLC output of the last output module has 2TTL a26

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

* Voltage between terminal of row a and terminal of row ¢ of connector 2.
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Output module OoMi2

MECHANICAL DATA Dimensions in mm

Qutlines

<+ 171,9£0.3 >

7,8

9

e,
:!:
|

o

160_05
(p.w. board)

. ’L +0,3

i

o
2
N

S o0 v P W N =S O
O 000000 O0;

cb

connector
1

<30 .. a30
c32 .. a32

9

0
component side 233'4—071;
p.W.
board

1+
82
oo

| [

c2 a2

connector * %

S e o r wwn = O
O0O0O0O0O0O0O0

. I
<30 .. a30

€32 .. a32
[
=0 =] le | v

REAR VIEW 7276633 FRONT VIEW
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Fig.3 The LEDs identified with * are for status indication, those identified with ** are for short-
circuit indication.
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9360 011 50112

Terminal location

connector 1

rowc row a
ABCIOg 2 ABCIOg
ABCIO¢ 4 ABCIO
ABCIOp 6 ABCIOg
ABCIO3 8 ABCIO3
MIDg 10 ABCIOg
MID1 12 ABCIOsg
MiDp 14 ABCIOg
MIiD3 16 ABCIO7
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 cLco
\Y 30 \%

o¥ 32 o¥

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

Notes

connector 2

row ¢ row a
ov 2 DOxvo
ov 4 DOxy1
oV 6 DOxy2
ov 8 DO

oV (note 3) 10 Doizi
ov 12 DOxys
ov 14 DOxve
oV 16 DOxy7
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.

Vs 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 Vs.

62

August 1977



4322 027 90410 PU10

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 onposition. The key switch deter-
mines the authority of the unit: with a key the user has the complete command of the PLC,
without a key he can only monitor its actions.

The keyboard comprises 13 keys (Fig. 3):

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

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

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 or CIRC
keys, the line number is decremented by one or continuously respectively.

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

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

The unit is so constructed that it can be plugged into the PLC; after loading the program
into the memory module the PU10 can be removed to be used in another PLC system.
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PUI1O PROGRAMMING UNIT 4322 027 90410

e
DISPLAY DISPLAY
i 0 0O
e wmver [S[HTB]H] [« [B[B][E]G]¢] Pozam

SBCP from central
processor

PBPMo-12 4o program

1
)
|
|
i .
!
' R [ memory
l i ‘
' ADDRESS PRv?g;SM |
’ REGISTER REGISTER '
: |
1
! == |
! AUXILIARY | LDCP  from central
\ COUNTER ! processor
: |
{ : PBMCPo-12 from program
! } memory
L e '
—: Lh | scec to central
T rocessor
| —+__/ X .
TAPE
READER ' |
;i
— DECODER !
= ]
Y S TSP A

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

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

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

|

PUIO

ELECTRICAL DATA

Supply

Supply voltage (d.c.)
current

Input data

All inputs meet the standard TTL specifications.

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 c6
PBMCPs Program word bits from program LTTL a6
PBMCPg & 1TTL c8
PBMCP, | TEmOTY 1TTL a8
PBMCPg 1TTL cl0
PBMCPq 1TTL alo
PBMCP 1TTL cl2
PBMCP 1 1TTL al2
PBMCP 19 1TTL cl4
Synchronization input from central
processor; synchronizes auxiliary
LDCP address counter in programming 1TTL| al4
unit with address counter in
central processor.
EIZS Inverted clock input from central 1 TTL cl16
processor.
657 glock signal for status indication 1TTL 16
rom central processor.
Status bit from central processor;
SBCP clocked by 057 it indicgtes state 1 LTTL | 216
or 0 at seiected scratch-pad memory
address.
TB1 cl8
TBy al8
;ii 'Ej;);elsits (ASCII code) from tape 2 TTL| 220 c20
TBs c22
TBg a22
TB7 c24
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PUIO

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 28
used the input must be connected to
the logic LOW level.
Output data
All outputs meet the standard TTL specifications.
output function loada- terminations (Fig.2)
bility connector 1 connector 2
PBPM() 9 TTL c2
PBPM 9TTL |a2
PBPM 5 9 TTL c4
PBPM 3 9TTL |a4
PBPM 4 9 TTL cb
PBPM5 9 TTL | a6
PBPMg Program word bits to program 9TTL c8
PBPM~ memory, 9 TTL |a8
PBPMg 9TTL clo
PBPMg 9 TTL |al0
PBPM 19 9 TTL cl2
PBPM 11 9 TTL |[al2
PBPM ;9 9 TTL cl4
ABP( 10 TTL cl8
ABP) 10 TTL als
ABPy 10 TTL ¢20
ABP3 10 TTL a20
ABP4 10 TTL c22
ABPsg Inverted address bits (line number 10 TTL a22
ABPg bits to external printer). 10 TTL c24
ABPy 10 TTL a24
ABPg 1I0TT c26
ABPg 10 TTL a26
ABP g 10 TTL c28
ABPj1 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 command to central processor. | 10 TTL al4
Busy signal to external tape reader;
the output becomes LOW when a
BSP correct code has been recognized, 10 TTL c26
and becomes HIGH when this code
has been stored.
BSP Inverted BSP. 10 TTL a26
Time data

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

Delay time between the level
changes on TBj.7 and strobe signal

Delay time between leading edge of
strobe pulse and code recognition on BSP

Strobe pulse duration

ty min. 0 ns

to max. 500 ns

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 l
- 1 |-
- ts —»

BSP

—>1’.2|<— 7273523

Fig.2
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4322 027 90410

PROGRAMMING UNIT

PUI0

Mass

Terminal location

connector 1

row ¢ TOW a
PBPM(y 2 PBPM
PBPM2 4 PBPM 3
PBPM 4 6 PBPM g5
PBPM¢ 8 PBPM 7
PBPMg 10 PBPMg
PBPM 10 12 PBPM 1}
PBPM 12 14 LDCP
CL23 16 SBCP
TB1 18 TB9
TB3 20 TB4
TBs 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

row ¢ row a
PBMCP( 2 PBMCP |
PBMCP; 4 PBMCP3
PBMCP4 6 PBMCPs
PBMCPgq 8 PBMCP~
PBMCPg 10 PBMCPg
PBMCP 1 12 PBMCP 1
PBMCP 15 14 SCPC
é57 16 READY
ABPy 18 ABP;
XEFZ 20 7@—?3
ABP4 22 ABPs
ABPg 24 ABP5
mg 26 mg
ABP1p 28 ABP1)
Vp 30 Vp

ov 32 ov
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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 {M/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 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 BP16 are extension panels for use in a second rack to accommodate
additional IM/OM modules.
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Back panels
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9390 269 .0112

Fig. 5 Back panel BP15.
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Back panels 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
(MTJM) and the adjacent 0 V pad (connected to connector 1, pin c22). Table 2 gives the address
codes for the IM and OM modules. The MIDg pad is not used.

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

t
|
‘ O O O
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I S Y l
o ° o ° o o |
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Fig. 7 Detail of back panels BP11 to BP16.
Note: MIDg is normally not used.
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BP11 to BP16 9390 269 .0112

Table 2 IM and OM module address codes

IDg  MIDq Dy MID3 MiDg input/output stage address — scratch-pad locations
- - - - - 000 to 017
ov - - - — 020 to 037
- ov - - — 040 to 057
ov oV - - - 060 to 077
- - oV - - 100 to 117
ov - oV - - 120 to 137
- ov ov - - 140 to 157
ov ov ov — — 160 to 177
- - - oV - 200 to 217
ov - - ov - 220 to 237
- ov - ov - 240 to 257
ov ov - 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

Table 3 LX module address codes

D3 MID4  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 ¢22 (0 V).

2. — indicates that the MID terminal is floating.

3. The least significant digit of each LX address is always 0, e.g. 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 REOq 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* The central processor is held at the
beginning of an input/output cycle.
1 X* The central processor is running.
0->1 1 The central processor starts running

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

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

01 0 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.

—_—

ALARM

STROBE
B8SP
TB1

SN NN
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Fig. 9 Detail of back panels BP12 to BP14.
A=PRB; B=START;C=INH; D= MSlq; E=MSlp; F =45V, +5%; G=+bV, £ 5%;
H=0V;I=0V.
Pads 11 and 12 and connections A to E are used for program copying with the MM11 module.
ENCM4_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 ag
1k 1 MM10 = 1
1 MM12 == 1
2 2MM10 N B 2 6
2 MM12 o b 2 6 12
1 MM12 || 2 5
3k 3 MM10 N I = 3 68
3 MM12 === ===y === 3 638 123
2 MM12 B 3 579
4k 4 MM10 I N E N 4 6810
4 MM12 — e e 4 6810 1234
2 MM12 N N 4 579
Note

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

= MM12 equipped with 2 k.
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GENERAL FZ/30-Seria

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 9C. 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

FZH161/4.1131 Quad logic interface gate 2722 006 04011

HNIL to 5V 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

w
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FZ/30-Series GENERAL

SURVEY OF TYPES (continued)

type description catalogue number

FZH181/4.1130 Quad logic interface gate 2722 006 04001
5 V logic to HNIL

FZH191/3.NAND33 Triple 3-input NAND gate 2722 006 01031
Two gates can be slowed down

FZH201/6.IN30 Sextuple inverter with 2722 006 07001
strobe input

FZH211/4.NAND34 Quad 2-input NAND gate 722 066 01041

Two gates can be slowed down,
outputs have open collectors

FZH231/2.NAND35 Dual 5-input NAND gate 2722 006 01051
Both outputs can be slowed down,
outputs have open collectors

FZH241/2. AST30 Dual 4-input NAND Schmitt 2722 006 12001
trigger with expandable inputs;
output can be slowed down

FZH251/4. AND30 Quad 2-input AND gate 2722 006 13001
Two gates can be slowed down

FZH261/2.N-4.130 Dual NAND gate/quad inverter 2722 006 08001

FZH271/4.E030 Quad EXCLUSIVE-OR gate 2722 006 11001
Two gates can be slowed down

FZH281/4.NOR30 Quad NOR gate 2722 006 10001
Two gates can be slowed down

FZH291/4.0R30 Quad OR gate 2722 006 09001
Two gates can be slowed down

FZJ101/FF30 Single JK flip-flop 2722 006 00001
Slave can be slowed down

FZJ111/FF31 Single JK flip-flop 2722 006 00011

Master and slave can be
. slowed down

FZJ121/2.FF32 Dual JK master-slave flip- 2722 006 00021
flop
FZJ131/4.FF33 Quad D-type latch flip-flop 2722 006 00031
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GENERAL FZ/30-Series

SURVEY OF TYPES (continued)

type description catalogue number

FZJ141/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

FZK101/0830 Single morostable multivibrator 2722 006 03001
Input can be slowed down

FZ1.101/ND30 Single BCD-decimal decoder 2722 006 06021
numerical indicator tube driver

FZL111/5D30 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

FZ1.141/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)
Storage temperature

Package outline

Supply voltage : range 1
range II

Power consumption (per gate)
(per flip-flop)

Counting rate (flip-flops)
can be slowed down

Fan-out (in gate loads) : NAND gates and flip-flops

POWER-NAND gates

for all units

Output short circuit duration
non-repetitive value

D.C. noise margin

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.

typ.
typ.

0to+70 °C
-65 to +150 oC

dual in-line

+.123 9 1
v o)
12 _ S %
+13 %
15 0 v 1)
-10 %
30 mW
165 mWw
500 kHz
10
30
100
150 ns 2
430 ns 2)
max. 1 s 3)
5 A%

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

25 72555581
[T N 1
v Ve=15v || | v ‘ H Jf— ey
- Tamp =25°C P_-LJ—‘V V””\l[b — L
) H— [ . MEMORY
typical values ov A 4 pur % e ’,,,‘
20 ]
reset zswiust
LTI T IO I
a.c. noise immunity at HIGH input voltage level
15
Cu=
opfF || | 10pF 100pF 1000pF
10
510" 1 10 102 tplps) 103
Typical curves for HIGH-input voltage level.
25 7755559.1
HEE
Ve=15V || | Cy
W] Tameease & T
typical values [| J‘—EVM ouT %TR%?JTTY |
20 ov U {
A reset 7zeursiy
LI T T TTI ]
a.c. noise immunity at LOW input voltage level
15 c
— M=
OpF 10pF 100pF 1000pF
10
N
5 I
107" 1 10 102 tplps) 103

Typical curves for LOW-input voltage level.
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GENERAL FZ/30-Series
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FZ/30-Series
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FZ/30-Series

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

E = expander input (if necessary, this letter may be followed by a subscript, e.g.
E1 or E2 or by one of the input letters, such as EG = gate expander input)

= gate input

=], Kinput 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

~

9%”’7’@0"‘325"0

3. Subscript sequence for voltages and currents

First subscript : terminal designation letter.

Second subscript : H (for HIGH) or L (for LOW), if applicable.

Third subscript : min or max, if applicable.

Examples : Vp,IQL, VQHmin: Ipy (in the latter case H denotes that the output
level is HIGH).

4. Polarity 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.
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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. t{Q1)-

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 + tpdf

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

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

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

tfec = recovery time

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

Vpd = reference voltage level for propagation delay measurement

S

Fig.1

Vi

input pd;

Voutput (inverted) Vpd Vod

\/

Voutput (non-inver ted) Vd

725235414

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

7271284

ML, =d.c. noise margin, signal level LOW
(defined as:M[, = VGLmax ~VQLmax under defined loading, tempera-
ture and supply voltage conditions)

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

T,
Naj, = available d.c. fan-out (defined as: NaJ, = _*_Q_Un_a_x_ under defined tempe-
rature and supply voltage conditions) -l L max
NaH = available d.c. fan-out (defined as: Nay = ~lQHmax under defined tempe-
rature and supply voltage conditions) IGHmax
Pyy:PL, = 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-Serie " GENERAL

= avera, > power consumption at 50% duty cycle, unless otherwise speci-
Ipy + IpPL

av
fied. It - defined as: Pay = Vp

Prot = 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

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

Tamb

1

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 IQH-

il

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'

VGHmin

i

VH

VTP
VTN
AVQ

hysteresis (Vg = Vp - VIN)

1l

positive-going threshold voltage

negative-going threshold voltage

W

change of output voltage caused by a specified change of output current
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14-LEAD DUAL IN-LINE; PLASTIC (SOT-27S, T, V)

- 19,5 max ————————————————> <—— 8,25max ———»1
@
c
2 f
[=%
g 47
-+ max
o
3 o051 |
| A _ . __4min ¥
305
) [elo2sa @) "
' [254]
.l 22 | | | | | \
max
1"‘ max 7a6 7251136.10
—>‘ -
@ Positional accuracy.
1w 13 12 1m0 9 8 ® Maximum Material Condition.
(3) .
~- (1) Centre-lines of all leads are
i . . within £0,127 mm of the nominal
position shown; in the worst case,
1 2 3 4 5 6 7 the spacing between any two leads
i j i i i i : may deviate from nominal by
+0,254 mm.
(2) Lead spacing tolerances apply
top view from seating plane to the line
indicated.

Dimensions in mm

(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 ©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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FZ/30-Series GENERAL

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

22 max <+—— 8 25max ———

f

41
max

Y051 l

min
—- 40,76‘2’ [l 0,32

o

seating plane

I ,;

oo 95 -~
1,4 max 78 72550417

@ Positional accuracy.
1
~ M 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
40,254 mm.

top view

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

Dimensions in mm

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 ©OC 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. |f 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

B 27501 —

-

65

seating plane

'

Siiliiis

—» 254 le—

20 19 18 17 16 15 14 13 12 1" top view

1 2 3 4 5 6 7 8 9 10
i8] |5} 8] |8} 8] U |8} 8] U =}
-~ 195#0) —
side view

i WA

§ 20,32 | rzssse
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2722 006 01081 FZH101/4 NAND32
2722 006 01061 FZH121/2 NAND30O

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]_[1s]_J1a] [13]_[12] _[11] Jio] [9
1 >y P ic Gg G7 Q, Gg Gs Q
Q 8 G7 Qu Gg Gs Q3
B ol
4|3 )&17_ FZH101/4.NAND32
: 5164 R
5|Gs3 |7 sloe ic. 6, G, Q Gy G, Q, &
616 T TR I Gl 7 1
-1 7255511
10]0s L] L5
111Ge — 1©
13]Gg 16]_[1s]_[14] [13] [r2] [11] [r0] [
1|6, ol _1£b_G10 P ic G Gg Gg G7 Gg Qp
A——_
14 Ga‘:>0— — FZH121/2.NAND30
ic. 64 G, G3 G, Gg Q @
7248928 1 2 3 4 5 6 7 8
FZH101/4.NAND32 FZH121/2.NAND30 Tesssn
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12V
(range 1II) Vp nom. 15 V
Operating ambient temperature Tamb 0 to +70 °C

Average propagation delay
(N =1;CL =10 pF; Tamp =25 °C; Vpd = 4,5 V) thd typ. 170 ns
Available d.c. fan-out

J
(Tamp = 0 to +70 OC)} LOW state Ny max. 10

D.C. noise margin at Ty = 25 °c

rangel: Vp=12V M, =My typ. 5V
. _ ML, typ. 5 V
range II: Vp=15V My typ. s v
Power consumption per gate at Tamb = 25 oc
(50% duty cycle) range 1 : Vp=12V Pay typ. 16 mW
range II: Vp=15V Pyy 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).
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FZH101/4 .NAND32
FZH121/2 NAND30

QUADRUPLE 2-INPUT NAND GATE 2722 006 01081
DUAL 5-INPUT NAND GATE 2722 006 01061

CIRCUIT DIAGRAMS

FZH101/4NAND32

7255516

FZH121/2.NAND30

7255521
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2722 006 01081 QUADRUPLE 2-INPUT NAND GATE
2722 006 01061 DUAL 5-INPUT NAND GATE

FZH101/4 NAND32
FZH121/2.NAND30O

LOGIC FUNCTION
FZH101/4.NAND32

Ca
GBD'O

7255522 Q= GA . GB (positive logic)

FZH121/2.NAND30

Gy —

Gg —
] Do
Q=0Cx - G- Gg - Op - Cp

Gp —1

G — 7255523

(positive logic)

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

Function tables

G |Gp|Q
L |XH
X | L |H
HH|L
Ga |G |G |Gp |GR| R
Lix|x|x|x|u
x|oL|lx|x|x|u
X|X|L|X|X|H
x| x| x|L |x|u
x| x|x|x|L|H
H|H|H|H|H|L

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

Supply voltage Vp max. 18V
Output voltage vVQ max. Vp
Input voltage Vg max. 18 Vv
Input current at Vp = 17V - 1gL max. 25 mA
Voltage difference between any two inputs max 18 VvV
Storage temperature Tstg -65to+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
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 Ny, max. 10
Nay max. 100
D.C. noise margin; range I at VPmin I\/IL min. 2,8 V
MH min. 2,5 V
range I at Vp, .. My, 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 11; output HIGH Ipyy typ. 1,2 mA
output LOW Ipay typ. 2,3 mA

Power consumption per gate

(50% duty cycle)at range I ; Vpmax Piot max. 31 mwW
at range I1; Vpy,ay Piot max. 52 mW
Thermal resistance from system to ambient Rep max. 150 °C/W
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2722 006 01081 QUADRUPLE 2-INPUT NAND GATE FZHI01/4 NAND32
2722 006 01061 DUAL 5-INPUT NAND GATE FZH121/2.NAND30

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

Conditions and references
S -
ggll min. typ. 1 max. x}))
Static data
Voltages
<
Input HIGH Vel 7,5 - -V |11,4 {?’ézLL:lé,;X
Input LOW vor| - - asv |ad {VQH z10v
7 13,5 |\-Ioy = 15 mA
0 HIGH Voy| 10,0 11,3 v |and (oL 2 deY
utput , , - an {_ =
QH 13,5 IQH = 0,1 mA
A% =7,5V
Output LOW VoLl - 0.9 1,7V |11,4 {IQ(;_,H= LSy
D.C. noise margin: HIGH My 2,5 5,0 - VvV 11,4
LOW | M, 2,8 50 - V |14
Currents (per gate) v 13.5 V
GH = 19
Input HIGH IGH - - 1,0 pA | 13,5 {other inputs 0 V
{VGL =1,7V
Input LOW -IgL - 0,8 1,5 mA| 13,5 other inputs 13,5V
11,4 |yVgL = 4,5V
Output HIGH _IQH 0,1 - - mA| and VQH = 10V
13,5 )
A =7,5V
Output LOW gL 5 - - mA|ll,4 {VSE =1.7V
- ’
Output short-circuited 2) 10sc 10 30 50 mA|13,5| Vg=0V; V=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6 mA|13,5| Vg=0V
at VqL, Ip - 1.L,7 3,0mAl|l3,5| Vg=13,5V
Dynamic data
Times
Propagation delay:
fall time Uodr 90 175 310 ns|12
rise time tpdr 90 175 310 ns|12 Cy, =10pF:N=1
=250
output rise time ty 200 340 570 ns|12 $am1_) 4 255VC
output fall time tf 70 120 210 ns|12 pd = %,

1y All typical values under test conditions: Tamp = 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 Il (Vp = 15 V); Ty = 0 to +70 ©C

Conditions and references
Sym- . 1 A%
13;01 min. typ.) max. (\%
Static data i
Voltages
Input HIGH Voul 7.5 - -V |13,5 { Y&Lf b ;X
13,5|( v =12V
Input LOW v - - 4,5V l|and {_ QH =
P GL 0 1GH = 0,1 mA
Output HIGH Vou 12,0 14,3 - v ISQS{VGL:4'5V
utpu » - an = =
QH 4 17 IQH 0, 1 mA
A% =7,5V
Output LOW VQL - 1,0 1,7V |13,5 {IQGLH= 18 A
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) Vo =17V
Input HIGH Ioy - - 1,0 pA |17 other inputs 0 V
A% =1,7V
Input LOW -IGL - 1,0 1,8 mA |17 {otch;g;r inputs 17 V
Output HIGH 1 0,1 B {VGL:‘}’SV
utpu 5 -] s - - mA |an \Y =12V
QH 17 QH
VgH=7,5V
Output LOW —IQL 18 - - mA 13,5 VQL =1,7V
Output short-circuited 2) dgsc| 15 37 60mA (17 VG=0ViVQ=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 Ci,=10pF;N=1
Tamp =250°C
output rise time ty - 410 - ns |15 Vpd =4,5V
output fall time tf - 75 - ns |15

l) All typical values under test conditions : T, .1 = 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 —~ >
90%
G INPUT 50% X v,
10%o
—|ts -

"*,tpdr -

Q OUTPUT
Var
—| t, 7255576.1
Pulse generator (G-input): t. =350 ns Vpd =+4,5V
tg =120 ns
tGH = 1 ps
+75V
gate
under test
pulse DO-
generator
FZH141/2.NAND32
G 2z Oi Q 7255573.2
Measuring conditions: Vp =+ 12V;+ 15V
Cy, = 10 pF (including probe and jig capacitance)
Tampb = 25 °C

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

FZH111/4 NAND30
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

Carf?
2164
2 GZ 5.&-

16 14] [13] 2] [11] [ro] [s
5|6, ol 261 Casjt P Cqs Gg G7 Q, Gg Cs Q3
6]G4 DO"_- 3]G, I FZH111/4.NAND30O

A - »|7
. )0_1'— Cat G Gy @ Gy G, Q £
10§Gs 516,
Q3}9 1 3 el 18] 18 L7] |8
11§Gs }— iGLJ Cazl15 7255512.1
Caul15 1oJGe B
— MNJGy I 16 1] [13] Jrz2]_[11] [io] [
12|Gg ] Q.9 P Ca Gp Gs Gg G7 Gg Qy
13167 [ [ 13[c B
14]Gsg 4 o FZH131/2.NAND31
‘ 141610
Cat G Gy G3 GL Gy @ @2
7248929 7268931 1 3 4l s 6 7 8
FZH111/4.NAND30 FZH131/2.NAND31 72555141
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12V
(range II) Vp nom. 15 'V
Operating ambient temperature Tamb 0 to +70 ©°C
Average propagation delay
(N =1;Cp = 10 pF; Tamb = 25 °C; Vpq = 4,5 V) tpd typ. 170 ns
Available d.c. fan-out .
(Tamp = 0 to +70 OC)} LOW state NaL max. 10
D.C. noise margin at T, = 25 °c
rangel ; Vp=12V Mp, =My typ. 5V
ML typ. 5 V
II; Vp=15V
range P My typ. 8 V
Power consumption per gate at Tamp = 25 °c
(50% duty cycle) range 1 : Vp =12V Py typ. 16 mwW
range II: Vp =15V Pay typ. 27 mW

The FZH111/4. NAND30and FZH131/2.NAND31 consist of anumber 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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FZHIN/4 NAND30 QUADRUPLE 2-INPUT NAND GATE 2722 006 01001
FZH131/2.NAND31 DUAL 5-INPUT NAND GATE 2722 006 01011

TR1Z
—0g

R23
7255519

R21

CIRCUIT DIAGRAMS
FZH111/4.NAND30
FZH131/2.NAND31
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2722 006 01001 QUADRUPLE 2-INPUT NAND GATE FZHN1/4 NAND30
2722 006 01011 DUAL 5-INPUT NAND GATE FZH131/2 NAND31

LOGIC FUNCTION
FZH111/4.NAND30 Function tables

Ca GA|GB|Q
Gp—] a L | X |H
Gg— Q = GA - GB (positive logic) X | L |H
7255562 H|H|L
FZH131/2.NAND31 GA|GB|GC|GD|GE|Q
] Ca L{X|X|X|X|H
G‘;____ ’ XL |X|X|X|H
XI{X|L|X|X|H
zc— Q Q=Ga-Gg-Gc-GD: Gg xixIx!lLlxlu
o— s .
6 — 7255838 (positive logic) xIxlIx|x!|LIH
H|{H|HIH|HIL

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

n

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

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

Input voltage Vg max. 18 VvV
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 0to +70 ©C
Output short-circuit duration tQsc max. 1 s 1
Slow-down input voltage tzgg $Z§ ?:8 X
Slow-down input current figg EZ’; “2):8 iﬁi

Ly Only one output may be shorted at a time.
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FZH111/4 NAND3O QUADRUPLE 2-INPUT NAND GATE 2722 006 01001
FZH131/2.NAND31 DUAL 5-INPUT NAND GATE 2722 00601011
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0Oto +70 ©C
Uniform system‘supply voltage (range I) Vp 11,4 to 13,5 V
(range II) Vp 13,5t0 17 V
Available d.c. fan-out Na1, max. 10
NaH max. 100
D.C. noise margin; range I at Vpmin My, min. 2,8 V
MH min. 2,5V
range 11 at Vpmin My, min. 2,8 V
My min. 4,5 V
- range I ; output HIGH Ipay typ. 0,9 mA
é Supply current output LOW Ipay typ. 1,7 mA
" per gate range 1I; output HIGH Ipay typ. 1,2 mA
output LOW Ipav typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I; VPmax Ptot max. 31 mW
at range II; Vpmax Pot max. 52 mW
Thermal resistance from system to ambient Rth max. 150 °c/w
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2722 006 01001
2722 006 01011

QUADRUPLE 2-INPUT NAND GATE

DUAL 5-INPUT NAND GATE

FZH111/4 NAND30
FZH131/2.NAND31

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

Conditions and references
Sym-| . 1y vp
bol | min. typ.) max. )
Static data
Voltages_
~ B VQL< 1,7V
Input HIGH VGH| 7:5 Vo 1L4 {IQL = 15 mA
L)y ons10v
Input LOW VGL| - - 4,5V and {\I QH?Q 1 mA
13,5 | CIQH = H
11,4 _
Output HIGH VQH| 10,0 11,3 - V and {_;/GL;OLL’]SH\;A
13,5 |CQH = F
Vgu=7,5V
Output LOW VQL 0,9 1,7V 11,4 {IQL= 15 mA
D.C.noise margin: HIGH| My 2,5 5,0 -V 11,4
LOW | My, 2,8 5,0 -V 11,4
Currents (per gate)
— _ _ VGH = 13,5V
Input HIGH IGH 1,0 uA | 13,5 {OthEI inputs 0 V
VgL =1,7V
Input LOW IGL 0,8 1,5mAl 13,5 {other inputs 13,5V
11,4
. o "l (vgL = 4,5V
Output HIGH IgH | 0,1 mA | and {VQH - 10V
13,5
VGH =7.,5V
Output LOW QL 15 mA| 11,4 {VQL =1,7V
Output short-circuited?) -1Qsc 10 30 S0mA| 13,5 Vg=0V;VqQ=0V
Supply data
Currents (per gate)
atVQH Ip - 0,9 1,6 mA| 13,5 Vg=0V
atVQL 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 = 10 pF; N =
- o
output rise time tr 200 340 570 ns | 12 $am2 4 255\/C
output fall time tf 70 120 210 ns | 12 pd ’

l) All typical values under test conditions: Ty = 25 OC and Vp =12V.
) Short-circuit duration max. 1s.
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FZHI11/4 NAND30
FZH131/2.NAND3I

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

CHARACTERISTICS Test conditions: at range I (Vp = 15 V); T, p = 0 to +70 el

Conditions and references

2) Short-circuit duration max. 1 s.

Sym- | . 1 vp
bol |Mmin. typ.’ max. V)
Static data
Voltages
o VQLg<1,7V
Input HIGH VGH| 7,5 \Y% 13,5 {IQL: 18 mA
13,5
Input LOW VoL| - - 4,5V | and |[ YQHZ12V
-IQH = 0,1 mA
17
13,5 B
Output HIGH Vou|12,0 14,3 - V | and |[ YOL =4SV
-IQH = 0,1 mA
17
! _ VGH=7,5V
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 5,0 - V |13,5
Currents (per gate)
_ VGH= 17V
Input HIGH IGH 1,0 uA | 17 {other inputs 0 V
_ _ VgL = 1.7V
Input LLOW IGL 1,0 1,8 mA| 17 {other inputs 17 V
13,5
_ B ! VgL = 4,5V
Output HIGH IgH | 0,1 mA| and {VQH - 12V
17
VGH=7,5V
Output LOW IQL 18 - mA| 13,5 {VQL -1.7V
Qutput short-circuited 2) -1Qsc 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 vVqQL 1p - 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 gamkz) 4 ZSSV C
output fall time tf - 75 —-ns |15 dp ’
1y Al typical values under test conditions: Tamp = 25 °C and Vp = 15 V.
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2722 006 01001 QUADRUPLE 2-INPUT NAND GATE FZH111/4 NAND30
2722 006 01011 DUAL 5-INPUT NAND GATE FZH131/2.NAND31

CHARACTERISTICS (continued)

Dynamic data

teH
G INPUT
Q OUTPUT
10%
— tl’ — 72555761
Pulse generator (G-input): t. = 350 ns Vpd =+4,5V
tf = 120ns
tGH = 1 ps
+75V
gate
under test
pulse )0 :
generator
FZH141/2.NAND32

G 2 Oi Q 7255573.2
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 thdr and tpdf
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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

Cas}1
2|0 ajt
3le |
4]6: N7 6] [15] [l (i3] fiz] [1] _[io] [s
5|Gu P Cqp Go Gg Gg G7 Gs Q2
6|G l
o G: Caz)15 FZH141/2.NAND32
EICH! Cat &1 G, Gy G, Gg Q; &
12651——4 Q{9 1 12] (3] laf 18] 8] 2] |8
13 Gg 72555151
141G
7248931
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 V
(range II) Vp nom, 15 V
Operating ambient temperature Tamb 0 to+70 °C

Average propagation delay
(N=1;Cp, =10 pF; T, = 2 0c;vpd=4,5v) tpd typ. 170 ns

Available d.c, fan-out |
(Tamb = 0 to +70 o) | LOW state NaL max. 30

D.C. noise margin at T, b = 25 oc

rangel: Vp=12V M, =My typ. 5V
range Il: Vp =15 V { My L
My typ. 8 V
Power consumption per gate at T,y = 25 oc
(50% duty cycle ) range I : Vp = 12 V Pav typ. 16 mwW
range II: Vp =15V Pav 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).
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FZH141/2.NAND32

DUAL 5-INPUT POWER NAND GATE

2722 006 01021

CIRCUIT DIAGRAM

Gy

G,

G3

Gy

G

LOGIC FUNCTION

GA—_—'
Gg—
Gc —
Gp
Ge—

7255839

Ca

Q

Q=GA.GB. Gc.GD . GE
(positive logic)

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

Function table

Ga

GB |G |GD |GE

o

XX XX

o wi
e N el e
el el

o e )

|quitaiesitasiasian)

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

Supply voltage Vp max. 18 VvV
Output voltage Vo max. Vp
Input voltage e max. 18 VvV
Input currentat Vp = 17V -IgL max. 25 mA
Voltage difference between any two inputs max. 18 V
Storage temperature Teror -65 to +150 °C
stg ;
Operating ambient temperature Tamb 0to +70 °C
Output short-circuit duration tQsc ~ max. 1 s 1
Slow-down input voltage Ve max. 0.6V
-V max. 1,0 v
Slow-down input current *+lcqQ max. 2,0 mA
-Icq max. 10,0 mA
1) Only one output may be shorted at a time.
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2722 006 01021 DUAL 5-INPUT POWER NAND GATE FZH141/2.NAND32

SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to +70 °C
Jniform system supply voltage (range I) Vp 11,4to 13,5 V
(range 1I) Vp 13,5t0 17 V
Available d.c. fan-out NyL max. 30
NaH max. 100
D. C. noise margin; range I at Vpyin Mi, min. 2,8V
MH min. 2,5V
range 11 at Vpmyin My, min. 2,8V
My min 4,5V
range I; output HIGH Ipav typ. 0,9 mA
Supply current output LOW IPav typ. 1,7 mA o
per gate range II; output HIGH Ipav typ. 1,2 mA
output LOW IPav typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Peot max. 31 mW
at rangell; Vp .y Ptot max. 52 mW
Thermal resistance from system to ambient Rt max. 150 °C/w
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FZH141/2.NAND32

DUAL 5-INPUT POWER NAND GATE

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

Conditions and references

- . 1 A%
S%(I)Iil min. typ. ) max. (\}))
Static data
Voltages
Vo< 1,7V
Input HIGH VGH 7,5 - -V |11,4 IQL 45 mA
11,4 VQH Zz 10V
Input LOW VGL - - 4,5V and
13,5 -IQH = 0,1 mA
Output HIGH vou |10,0 11,3 - v |'D4 {VI%I;I PR
13,5
Output LOW vQL - 1,3 1,7V |11,4 {IVQG]_I‘{::;S. rSnX
D. C.noise margin: HIGH My 2,5 5,0 -V |11,4
LOW ML 2,8 5,0 -V |11,4
Currents (per gate)
V =13,5V
Input HIGH IcH - - 1,0pA {13,5 {ot%gr inputs 0 V
Vi =1,7V
Input LOW -IgL - 0,8 1,5mAl13,5 {ot%r inpats 13,5V
11,4
L IVeL =4,5V
Output HIGH -10H 0,1 - - mA| and {
? 13,5|VQn = A0V
Output LOW QL | 45 - - mA|11,4 {585:1775\\//
Output short-circuited 2) -1Qsc 10 30 50 mA|13,5[ V=0 V; VQ=0V
Supply data
Currents (per gate)
at VQu 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 310mns |12
rise time tpdr 90 175 310ns |12 Cy,=10pF;N=1
Tamb = 25 0C
output rise rime tr 200 340 570 ns (12 Vet = 4.5V
output fall time tf 70 120 210ns |12 pd =%

1) All typical values under test conditions:

2) Short-circuit duration max.1 s.

Tamp = 25 °C and Vp = 12 V.

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

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

Conditions and references
Sym- : 1 Vv
gol min. typ. ) max. (V?)
Static data
Voltages
v 1,7V
Input HIGH Veu| 7.5 - -V 13,5 {ISI{‘ PN
13,5
VQH = 12V
Input LOW veL| - - 45V |and { Q
7 lQH = 70,1 mA
13,5 =
Output HIGH VQH [ 12,0 14,3 - V | and { XS{L 04'15nYA
17
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 - V 13,5
LOW | M, | 2,8 5,0 - v 13,5
Currents (per gate)
Vv =17
Input HIGH gy | - - 1,0pA |17 { o mput‘; 0V
V =1,7V
Input LOW -IgL, - - 1,8 mA |17 {ot(ﬁcl;r inputs 17 V
13,5
’ V =4,5V
Qutput HIGH -IQH 0,1 - - mA| and { GL 2
Q S lvau =12 v
Output LOW QL | 54 - - mAl[13,5 {VGH Sy
Output short-circuited 2) -IQsc 15 37 60 mA |17 VG 0V; V=0V
Supply data
Currents (per gate)
at VQU Ip - 1,2 2,1mA|17 Vg=0V
at VQL, Ip - 2,3  4,0mA|17 Vg=17V
Dynamic data
Times
Propagation delay
fall time tpdf - 140 - ns |15
rise time tpdr - 195 - ns |15 C]_,=10p2Fs; fl)\]C: 1
T =
output rise time tr - 410 - ns 15 ngl:) 4,5V
output fall time tf - 75 - ns |15 p =

1) All typical values under test conditions: Tamb 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 >
90%

G INPUT 50% % v,

10%
—»{ts
—>|tpdr
Q QUTPUT Vpd
)
Var 10%
— ¢,
Pulse generator (G-input): t = 350 ns Vpd =+45V
tf =120 ns
tGH= 1luyus
+75V
gate
under test
pulse 30‘
generator
FZH141/2.NAND32
G 2 ()1 Q 7255573.2
v
Measuring conditions: Vp =+ 12 V; +15V

— 72555761

CL = 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.A0R30

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

11|61 Carf1o
12|62
13/ 63 L aifs
:i___]g" = 18] [15]_[iw] [13] 2] [+1] 0] [
61Gs
5|6y FZH151/2.A0R30
A CH
~2]os Q|7 Gy Gy G Gg Gy Gs Q, g
3610 — 2] B el 18] 1l 7] 18
1 GH 7255528.1
72489351
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
(N =1; Cp, =10 pF; Tamp = 25 °C; Vpg =4,5V) tpd typ. 380 ns
Available d.c. fan=-out N max. 20 1)
LOW stat aL
(Tamb = 0 to +70 OC)} state Nar. max. 16 2
D.C. noise margin at Typp = 25 °c
rangel: Vp =12V Mp =My typ. SV
M typ. 5V
range II: Vp=15V | ML yP
& P | MH typ. 8 VvV
Power consumption per gate at Tamp = 25 °c
(50% duty cycle) range I : Vp =12V Pay typ. 132 mw
range II: Vp =15V Pav typ. 225 mwW

1y At FZH151/2.AOR30 load. |

2) At HNIL gate load. ( G2,G3,Gg and G count for two inputs.

The FZHI151/2. 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 rerminal (CQ 1 to provide slow-down capability.

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

DUAL AND-AND-OR GATE

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

LOGIC FUNCTION

Q1=G1.G2.G—3+G2.G3.G4.(-}_5-+(Té
for positive logic
Qo :G7 . Gg . Gg . G10+G9 .Glo - G +Gg

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

Supply voltage VP max. 18 Vv
Output voltage VQ max. Vp
Input voltage Vo max. 18 Vv
Input current at Vp = 17V -IgL max. 25 mA
Voltage difference between any two inputs max. 18 Vv
. +VeQ max. 0,6 V
Slow-down input voltage -VeQ max. 1.0 V
Slow-down input current *+lcq max. 2,0 mA
- ICQ max. 10,0 mA
Storage temperature Tstg -65to+150 °C
Operating ambient temperature Tamb 0to +70 ©°C
Output short-circuit duration Qsc max. 1 s
1) 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 Vppmpin

range II at Vpmin

range 1 ; 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, Vpmyax

Thermal resistance from system to ambient

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

Prot
Prot

Rth

0Oto 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

mWw
mW

oc/W
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2722 006 02001 DUAL AND-AND-OR GATE FZH151/2.A0OR30

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

Conditions and references

sigll— min. t'yp.l) max. XP)
Static data
Voltages
' VQL = max 1,7V
t 3 . - - } ’
Input HIGH VGH 7,5 LARERTE { o1, = 30 mA
V =min 10V
_ - 45V QH
Input LOW VGL 4,5V 11,4 {‘IGH = 0,1 mA
Vv =4,5V
4 - GL |
Output HIGH Voy | 10,0 11,3 VoL {—IQH =0,1 mA
, - ; VGH = 7,5V
Output LOW QL 0,9 1,7 v 1114 { IoL = 30 mA
D.C. noise margin:HIGH | My 2,5 5,0 -V
LOW | My, 2,8 50 -V
Currents
Input HIGH:G9;G3;G9;G10 | Iy = - 2weA L Vg 13,5V
at other G inputs | Igy - - 1A |07 other inputs 0 V
Input LOW: G2;G3iq9}G1[) -IgL - l,C_) 2,? mA 13,5 VoL - 1,7v
at other G inputs | ~Igp, - 0,5 1,25 mA other inputs 13,5V
VgL = 4.5V
- - - 1
Output HIGH Iop| 0.1 mA| 11,4 { Vou = 10V
_ _ VGH=7,5V
Output LOW QL 30 mA| 11,4 { VoL = 1,7V

Output short-circuited 2) -IQse| 10 30 50 mA|13,5 Vg=0V;Vq =0V
Supply data

Currents
at Voy Ip - 14,0 22,0 mA[13,5 | Vg=0V
_ Vai1 = VgL
at VQL, Ip 8,0 15.0 mA|13,5 {otherGinputs!VGH

1) All typical values under test conditions: Typp = 25 OC and Vp =12 V.
2y 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

Conditions and references

Sggll' min. typ.l) max. XVP;
Static data
Voltages
Input HIGH Veu | 7,5 - -V | 13,5 {VQL: max. 1,7V
IQL = 36 mA
Input LOW VoL | - - 45V |135 {YQIQI_II{ ZH(;i'nl. rlnzAv
Output HIGH vou 12,0 14,3 - vV | 13,5 {Y%L;fdivm A
Output LOW vau | - 1,0 1,7V | 13,5 {VIQGLH:BZ';X
D.C. noise margin:HIGH | My 4,5 8,0 -V 13,5
LOW |M[ |2,8 50 - V | 13,5
Currents
Input HIGH:G2;G3;Go:C10| Igy | - - 2,0 uA 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 | -Ig, | - 0,6 1,5 mA other inputs 17 V
Output HIGH -lqu | 0,1 - mA| 13,5 {Xg; z ‘fésvv
Output LOW oL | 30 - - mA| 13,5 {Xg‘é : Z?g
Output short-circuited 2) | -Iqgc| 15 37 60 mA 17| Vg=0ViVqQ=0V
Supply data
Currents
at VQH Ip - 18 29 mA 17 rXE: O:\\/:,m
at VQL ip - 12 21 mA 17 Jl YGii — VGL

other G inputs:Vgy

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

CHARACTERISTICS (continued)

Conditions and references
Sym- . 1 Vp
bol min. typ. ) max. )
Dynamic data
Times
Propagation delay
fall times at output Q thdfl - 230 - ns| 12
at output Q thdf2 - 300 - ns| 12
at input G5 | tpdf3 - 400 -~ ns| 12 Cy = 10 pF
rise timesat output Q | tygr1 - 340 - ns| 12 N= oz 0
at output Q tpdr2 - 340 - ns| 12 Tamp =25 °C
P Vpd = 4,5V
at input Gg tpdr3 - 270 - ns 12
Output rise time ty - 330 - ns| 12
Output fall time te - 200 - ns| 12

l) All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
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FZH151/2.A0R30

DUAL AND-AND-OR GATE

2722 006 02001

CHARACTERISTICS (continued)

Q, OUTPUT 1y

Vai

[—— tpdfz —

Van

Q; OUTPUT 2)

e—— tpdf1

90%

10%

-ty
*— tpdr2 ™|

Q; OUTPUT 3)

72558131

Waveforms illustrating measurement of tpdr and tpdf

2) I G input = Gg.
3) If G input = Gs.

1) 1¢ G input = G7, Gg, G11-

o |

H Aneonet 1078



2722 006 04011 FZH161/4.L131

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]3
1]
Q
E el
Caz|6
16]_[1s]_[1e]_[r3]_[rz]_[11]_Jo] [o
5 634 Ql7 P Gg Gs Con Qu Gy Coz Qs
Cas]10 FZH161/4.L131
11]6. Gy G, Cqy Q) Gy Cop O @
Q39 el BT el 15 ] 17 (8
L 7255529
Cauft3 1
14 |Gs
Q,
15 | Ge 5’—2—
7248936
QUICK REFERENCE DATA
Supply voltage (range 1) Vp nom. 12V
(range II) Vp nom. 15V
Operating ambient temperature Tamb 0to +70 °C

Average propagation delay
Vp=12V:N=1 }VQ:IZV

. 1 <
Vpd = 4,5 Vi Tamb=25°C [VQ= 5V Egg; Ezg iog ‘;Z
D.C. noise margin at Tamp = 25 oc
rangel: Vp=12V ML = My typ. 5 V
range II: Vp=15V { i/[dlﬁ gg : x
Power consumption per gate at Tgmp = 25 oc
(50% duty cycle) range I : Vp =12V Pay typ. 39 mw
range II: Vp =15V Pay typ. 55 mWw

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

ﬁRIG
. D8
tR18
D9
6, 0—{4—
D102

7255536

on
1&
€
D12
i€

<«

D1

52
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2722 006 04011

QUADRUPLE LOGIC INTERFACE GATE
HNIL to 5 V logic

FZH161/4.LI31

LOGIC FUNCTION

Ca -
Ga a Q=Gy . Gp
Gg (for positive logic)

7255562

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

Function table

Ga | GplQ
L H
H

H L

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

Supply voltage Vp max. 18 A%
Output voltage (HIGH state) V@ max. Vp
Input voltage Vo max. 18 v
Input current at Vp = 17 V -IgL max. 25 mA
Voltage difference between any two inputs max. 18 V
Slow-down input voltage + VCQ max. 0,6 V
-VecQ max. 1,0 \%
Slow-down input current + ICQ max. 2,0 mA
- ICQ max. 10,0 mA
Storage temperature Tstg -65 to +150 oc
Operating ambient temperature Tamb 0to+ 70 °c
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FZH161/4.L131

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 Vpmin

range I ; output HIGH

Supply current output LOW
per gate range I1; output HIGH
output LOW

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

at range II; VPmax

Average propagation delay
at Vpdl = 4,5 Vi (VQ = 12 V)
at Vpd2 =1,5 V;(VQ = 5V)

Thermal resistance from system to ambient

Tamb

Tpay
Ipav
Ipay
Ipay

Ptot
Prot
tpdl
thd2
Rth

0to -+70
11,4 to 13,5
13,5to 17
min. 20
max. 50
min. 2,8
min, 2,5
min. 2,8
min. 4,5
typ. 2,5
typ. 4,0
typ. 2,8
typ. 4,5
max. 71
max. 98
max. 275
max. 275
max. 150

mA
mA
mA
mA

mw
mW
ns
ns

oC/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); Tayp, = 0 to +70 °c.

Conditions and references|
Sym - . 1 Vp
bol  |min- typ. ) max. W)
Static data
Voltages
- - VQL =0,4V
Input HIGH Vou |7,5 v o|11,4 {IQL BN
VQH =13,5V
Input LOW VoL - - 4,5V |11,4 {lQH - 40 pA
Vgu= 7,5V
Output LOW VQL - - 0,4V |11,4 {IQL = 20 mA
D.C. noise margin: HIGH | My 2,5 5,0 - 1,4
LOW | My, 2,8 5,0 - ,4
Currents (per gate)
Input HIGH; Gy; G3; Gy; Gs| IgH - - 1,0 pA 13.5 {VGI—I =13,5V
G1; Gg Igu - - 2,0 pA ! other inputs 0V
Input LOW; G2;Gg; Ggi G5 |~IgL | - 0.8 L5mA| oo {VGL' 1,7V
G1; Gg -Ig1, - 1,6 3,0mA ! other inputs 13,5V
Vou = 13,5V
Output HIGH IQH - - 80 pA | 11,4 { Vom = 4,5V
_ _ VQL =0,4V
Output LOW IQL 20 mA | 11,4 {VGH =75V
Supply data
Currents ( per gate)
at VQH Ip - 2,5 4,5mA| 13,5 {VG =0V
at VqL Ip - 40 6,0mA|13,5|{Vg=13,5V
Dynamic data
Times
Propagation delay
fall time: Vg =12V tpdf1| - 100 250 ns { =390 ;N =1
vQ= 5V tpdf2| = 90 250 ns Tamb = 25 °C
rise time:Vy = 12V tpdrl| ~ 130 300 ns {RL =3, 9k N = 1
vQ= 5V tpdr2| - 120 300 ns Tamp = 25 °C

1) All typ. values under test conditions: Tamb =25 OC and Vp=12V.
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FZH161/4.LI131 QUADRUPLE LOGIC INTERFACE GATE 2722 006 04011
HNIL to 5 V logic

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

Conditions andreferences
Sym - . 1 Vp
bol min. typ. *) max. )
Static data
- - VQL =0,4V
Input HIGH Ve 7,5 v (13,5 {IQL = 20 mA
_ _ VQH =17V
Input LOW VoL 4,5 V |13,5 {IQH - 40 pA
_ _ VgH =75V
Output LOW VqQL 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 - VvV |13,
Currents (per gate)
Input HIGH:GZ;GS;G4;GS Icy - - 1,0 pA 17 {VGH =17V
G1;Gg IcH - - 2,0 pA other inputs 0 V
Input LOW:G9;G3;G4;Gs -lgL - L0 L,8mAl { =1,7V
G1:Ge -IgL - 2,0 3,6 mA her inputs 17V
=17V
Output HIGH IQH - - 80 pA | 13,5 {VGL 45V
=0,4V
- - QL
Output LOW IoL 20 mA| 13,5 { VAL =7.5V
Supply data
Currents (per gate)
at Vqu Ip - 2,8 4,5 mA| 17 Vg=0V
at VQL Ip - 4,5 7,0 mAl 17 V=17V

1 o
) All typ. values under test conditions: Tymp = 25 OC and VP =15V,
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE FZH161/4.L131
HNIL to 5 V logic

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) N Vp ~ VQL V)
m* Igy +N-IgH (RA) Qmin = o max - N-IgL, (mA)

RQmax =

m

1§

- number of interconnected outputs
N number of used inputs

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

n

For interfacing HNIL to TTL:
_ _5-2,4 (\) R _ 5-0,4 (V)
RQmax - Qmin ~
me 80 + N+ 80 (uA) 20 -N-1,6  (mA)

If FZH161/4. 1131 is used as wired-OR combination

for range I: Vp =12V

12 -10 (V) R _ 12-0,4 V)
RQmaX = Qmin ~
me 80 + N« 1 (uA) 20 - Ne1,5 (mA)
for range Il: Vp =15V
15 -12 (V) Rows = 15 -0,4 (V)
Romax = ————— Qmin ~

me 80 + N+1 (uA) 20 - N+1,8 (mA)
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FZH161/4.Li131 ’ OUADRUPLE LOGIC INTERFACE GATE 2722 006 04011
' HNIL to 5 V logic

7271264

A T 50
o | | R
Ramax lines for number m | - 40 Ra
of parallel gate outputs (k)
equal to: ‘ 30
|
1<:" | %”) N 20
|
\
2 N \
N~ \\ 10
) e N e N 6
—~ ) N
A . N — 6
5 [ 5
7\\\"‘t: \ 4
8 | \‘\\\'\ \‘q
10— T[T
O e ey e
F— —— 2
| |
| !/
! 1
1 1 A 08
SN SN N 06
e Rwy 05
e R 04
e
_ S 03
0,2
1.2 3 4 5 6 7 8 9 10 11 12

N (number of parallel gate inputs)

RQ 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

6] [15] [e] [13] [iz] 1] [io] [
P Cq Gg Gy Gg G5 E; Q

o Jon [ oo |

FZH171/2.NAND33

=

Cqt 61 G Gy G, Ey @y @
1 2 3 4 5 6 7 8
72557161

Blrlsls]

7248939

QUICK REFERENCE DATA
Supply voltage (range 1) vp nom. 12V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0 to +70 ©C

Average propagation delay
(N =1; Cy, =10 pF; Tamb = 25 °C; Vpg = 4,5 V) tpd typ. 170 us

Available d.c. fan-out

Tamp = 0 to +70 oq LOW state Nar, max. 10

D.C. noise margin at Tympp = 25 °c

rangeI: Vp=12V My, =My typ. 5 V
range II: Vp =15V {ML typ. >V
My typ. 8 V
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I : Vp =12V Pay typ. 16 mw
range II: Vp =15V Payv 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 j 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

D1

G104
D2

G044
D3 1

G044

D4
e o

EO—

—OQ
7255718
LOGIC FUNCTION
Ca

G -

5 . Q=GA-Gp-Gc-Gp-E¥ GA|GB|Gc|5D|Q

[ (positive logic)

Co *) When provided with a diode Ii )lf § ))z :

¢ X|X|L|X|H
H = HIGH state (the more positive voltage) X|X|X|L|H
L = LOW state (the less positive voltage) H|{H|{H|H]|L

X = state is immaterial
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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 =L max. 25 mA
Voltage difference between any two inputs max. 18 V
Storage temperature Tstg -65 to +150 °C
Operating ambient temperature Tamb 0Oto +70 ©°C
Output short-circuit duration tQsc max. 1 s 1) .
Slow-down input voltage +VeQ max. 0,6 V
-Vcq max. 1,0 V
Slow-down input current +ICQ max. 2,0 mA
-IcQ max., 10,0 mA
Expandable input voltage VE min, 0 Vv
Expandable input current =-Ig max. 25 mA

1) 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 +70 °C
Uniform system supply voltage (range I) Vp 11,4 to 13,5 'V
(range II) Vp 13,5 to 17
Available d.c. fan-out Nal1, max. 10
NaH max. 100
D.C. noise margin; range I at VPmin M1, min. 2,8 V
My min. 2,5 V
range II at Vpyin Mi, min, 2,8 V
My min. 4,5 V
range I; output HIGH Ipav 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 Ipav typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I; Vpmax Prot max. 31 mwW
at rangeIl; Vppax Prot max. 52 mw
Thermal resistance from system to ambient Rth max. 150 °Cc/wW
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2722 006 01091 DUAL 4-INPUT NAND GATE FZH171/2.NAND33

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

Conditions and references
Sym - . A%
z:ll min. typ.l) max. (\;)
Static data
Voltages
vQL = 1,7V
7,5 - -
Input HIGH VGH vV |11,4 {IQL— 15 mA
11,4
4 >10V
Input LOW VoL - - 4,5V | and {
13,5 IQH 0 1 mA
11,4
Output HIGH VQHu | 10,0 11,3 - V |and { ;[GL 04 lo VA
13,5 |\ 7QH m
_ VGH=7,5V
Output LOW VQL 0,9 1,7V |11,4 { ot = 15 mA
D.C.noisemargin:HIGH | My 2,5 5,0 - V |11,4
LOW | ML, | 2,8 5,0 - V |I1,4
Currents (per gate)
VgH = 13,5V
- - A
Input HIGH IcH 1,0 pA 13,5 { other inputs 0 V
_ _ VgL =1,7V
Input LOW 1oL 0,8 1,5 mA|13,5 { other inputs 13,5 V
11,4
* VgL =4,5V
Output HIGH -lgu | 0,1 - - mA|and { -
13,5 Vou = 10V
VGH=7,5V
15 - -
Output LOW IQL mA|ll,4 {VQL 1,7V
Output short-circuited ?|-Iqsc | 10 30 50 mA|13,5| VG=0ViVqQ=0V
Supply data
Currents (per gate)
at VQH Ip - 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
Tamb = 25 °C
output rise time tr 200 340 570 ns |12 Vamlz 45V
output fall time tf 70 120 210 ns |12 pd = %

1) All typ. values under test conditions: Tamp = 25 °C and Vp = 12 V.
) Short-circuit duration max. 1 s.

August 1975 II 63



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 - . 1 Vp
bol min. typ.') max. )
Static data
Voltages
vQL< 1,7V
7,5 - - =’
Input HIGH Veul 7, v 13,5 {IQL PN
13,5
’ Vog =12V
- _ 4 H =
Input LOW VaL Y 1a7nd {"IQH 20,1 mA
13,5
’ VgL = 4,5V
12,0 -
Output HIGH VQH 14,3 v la7nd {"IQH 0.1 mA
Qutput LOW VQL - 1,0 1,7V |13,5/[(VGH = 7,5V
IQL = 18 mA
D.C.noisemargin: HIGH| My 4,5 8,0 - V |13,5
LOW | ML, 2,8 50 - V [13,5
Currents (per gate)
_ VgH = 17V
Input HIGH IGH - 1,0 pA |17 {other inputs 0 V
- - VgL =1,7V
Input LOW IGL 1,0 1,8 mA|17 {Other mpats 17V
13,5
_ ’ VgL =45V
Qutput HIGH IQH 0,1 - ~ mA 1a7nd {VQH - 12V
Vegg=75V
Output LOW \ IQL 18 - - mA|13,5 {V QL=17V
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 Vqr, Ip - 2,3 4,0 mA|17 Vg=17V
Dynamic data
Times
Propagation delay
fall time tpdf - 140 - ns |15
rise time tpdr - 1095 - ns |15 Cp, =10pF; N=1
o Tamb = 25 °C
output rise time ty - 410 ~ ns |15 Vo-45vV
output fall time tf - 75 ~ ns |15 pd ™ ™

1) All typical values under test conditions: T
2y Short-circuit duration max. 1 s.

amb

=250C and Vp = 15 V.

«
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2722 .006 01091 DUAL 4-INPUT NAND GATE FZH171/2 NAND33

CHARACTERISTICS (continued)

Dynamic data

V — e w— —
o 90%
G INPUT
Vpa 21,5V
(o
VoL 10 /o]
— tr -— tpdr
-—
Var 90% l 90%
(
Q OUTPUT Vpd1= 4,5V -
109/ 10% 4~
Voo — — — - = 72556971
— tpdf - —>}tr -
Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf =120ns
tgH= lps
+75V
gate
under test
pulse DO_
generator
FZH141/2.NAND32
T
. i’
Measuring conditions: Vp =+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 tpdr and tpdf
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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
5 V logic to HNIL

1G4
Q
ED
4 )63 a 1] [13]_J12] [11] Jro] f9] I8
5 GLDO._ZL P Ga G-; QL Gﬁ G5 03
FZH181/4.L130
9|Gs a.ls
10 Ga}~ Gy G, Q Gy G, Q; @
] 3] e 5] 18] 17
12§67 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 QC)} LOW state NaL max. 27

Power consumption per gate at Tamp = 25 °C
(50% duty cycle) Pav 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.L130 QUADRUPLE LOGIC INTERFACE GATE
5V logic to HNIL

2722 006 04001

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

LOGIC FUNCTION

Function table

Gg
X

1255522 (for positive logic) L

=TT

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 Ly
Input voltage \Z¢ max. 55 V
Input current (Vp = 5 V) "IGL max. 25 mA
Voltage difference between any two inputs max. 5,5 V
Storage temperature Tstg -65to +150 ©°C
Operating ambient temperature Tamb 0Oto +70 °C
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage vp 4,75t05,25 V
Available d.c. fan-out Ny 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=3V; Vg =5V) Ipay max. 12,0 mA

Power consumption per gate at Vpyax

(50% duty cycle) Piot max. 37 mW
Thermal resistance from system to ambient Rth max. 150 oC/W

1y For HNIL.
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FZH181/4.LI130 QUADRUPLE LOGIC INTERFACE GATE 2722 006 04001
5 V logic to HNIL

CHARACTERISTICS Test conditions: Vp=5V; Ta b= 0 to +70 °C
m
Conditions and references
Sym- . 1 Vp
bol min. typ. ") max. W)
Static data
Voltages
Vv =1,0V
Input HIGH - - QL "
npu VGH 2,0 Vv 4, 75 [ IQL =50 mA
_ _ Voy = 18,0V
Input LOW VGL 0,8V 4,75 { IQH = 250 pA
B _ VGH =2V
Output LOW VqL 0,4V | 4,75 { Iqp, = 16 mA
_ _ Vgu=2V
vQL 1,0V 4,75 { IQL=50 mA
D. C. noise margin:HIGH My | 0,4 - -V
LOW. ML 0,4 - -V
Currents (per gate)
Input HIGH IgH - - 40 pA | 5,25 Veu = 2,4V
lnput LOW —IGL - - 1, 6mA | 5,25 VGL =0,4V
\Y =18V
- - H
Output HIGH IQH 250 pA | 4,75 { ng =0,8V
_ _ _ VGI‘I =2V
Output LOW IQL 50 mA | 4,75 { vaL = 1,0V
Supply data
Currents (per gate)
at Vou Ip - 1,0 2,0mA 5 VgL =0V
at VQL IP - 8,512,0mA 5 VgH =9
Dynamic data
Times
Propagation
. VQ =12V,
fall time tpdf 20 60 ns 12 { Ry, =390 Q
Vo =12 V;
o - 2 { Q ’
rise time Codr 130 300ns 1 R] = 3,992

1
) All typ. values under test conditions: Tamp = 25 OC and Vp=12V.
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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 R has to be calculated from voltages and input - and output
currents of the gates.

Vp - VQH (V) Vp - VQL V)
RQmax = RQmin =
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

Igp, = input current LOW of HNIL-circuit

For interfacing TTL to HNIL (range I; Vp = 12 V)

12 - 10 (V) 12 -1,0 V)

RQmin N

R =
Qmax 1,250 + Ne1 (uA) 50 —N*1,5  (mA)

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

15 - 12 V) 15 - 1,0 (V)

RQmax = RQmin =
me250 - N*1 (uA) 50 -Ne1,8 (mA)

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

HIGH state LOW state
Vp-2,4 (V) Vp - 0,4 V)
R - R . =
M. m
QMax 4250 — Ne40 (uA) Qmin = Net1,6 (mA)

of which m = number of FZH181/4. LI30 OR combinations

N = number of used inputs
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2722 006 04001

QUADRUPLE LOGIC INTERFACE GATE

FZH181/4.L130

5V logic to HNIL
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2722 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

Cat]1

2|6
36,4 Q15 16 14] [13] [12] [11] fio] [
g_%r P Cas Gy Gg G; Q3 Gg Q,

L
716 Q.9 FZH191/3.NAND33
10{Ge
1 Casl1s Ca1 G4 G2 G3 Q1 G4 Gs @&
1216, 1 3 L] I 1e] 17 18
1?(38 Qs 72558311
14]Gs ]

7248886

QUICK REFERENCE DATA
Supply voltage (range 1) 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 0c;vpd=4,s V) tpd typ. 170 ns
Available d.c. fan-out
Tamp = 0 to +70 o } LOW state Na, max. 10
D.C. noise margin at T, = 25 °C
rangel: Vp =12V My, =My typ. 5 Vv
. _ My, typ. 5 V
range II: Vp =15V {MH typ. 8 v
Power consumption per gate at T, = 25 °c
(50% duty cycle) range I : Vp = 12V Pay typ. 16 mw
range II: Vp =15V Pay typ. 27 mwWw

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

D18
TR9
LOGIC FUNCTION
Function table
Ca Q =GA.GB.G¢
Ga (positive logic) Gy Gy Gc Q
Gs Q

Ge L X X H
7255836 X L X H
X X L H
H H H L

H = HIGH state (the more positive 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 Vv
Output voltage VQ max. Vp
Input voltage Ve max. 18 v
Input current at Vp = 17 V -lgL max. 25 mA
Voltage difference between any two inputs max. 18V
Storage temperature Tstg -65 to +150 ©OC
Operating ambient temnperature Tamb 0to+70 OC
Output short-circuit duration thc max. 1 s l)
Slow-down input voltage izgg rmnz); ?:8 z
Slow-down input current figg nm’lzi ‘ l:()‘)’g x —_
SYSTEM DESIGN DATA E
Jniform system temperature Tomb 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 ' NaL max. 10
NaH max. 100
D.C. noise margin; range I at Vppin My, min. 2,8 V
My min. 2,5 V
range II at Vpmin My, min. 2,8V
My min. 4,5 V
Supply current at range I ; output HIGH Ipav typ. 0,9 mA
output LOW Ipay typ. 1,7 mA
at range II ; output HIGH Ipgy typ. 1,2 mA
output LOW Ipavy typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I ; VPmax Piot max. 31 mw
at range I ; Vpmax Peot max. 52 mw
Thermal resistance from system to ambient Rin max. 150 oc/w
1y Only one output may be shorted at a time.
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FZH191/3.NAND33 TRIPLE 3-INPUT NAND GATE 2722 006 01031

CHARACTERISTICS Test conditions: at range 1 (VP =12V); Typp = 0 to +70 oc

Conditions and references
Sym- . o) vp
bol | min. typ.) max. )
Static data
Voltages
VQLg 1,7V
Input HIGH VGH| 7.5 v 11,4 {IQL: 15 mA
11,4
Input LOW vgL| - - 4,5V and VQuzlo v
" = —IQH:O.lmA
13,5
11,4 L
Output HIGH Vau| 10,0 11,3 - v | ana || YOL =45V
a = -IQ”=O.1 mA
13,5
VGH = 7,5V
Output LOW VQL 0,9 1,7V 11,4 {IQL: 15 mA
D.C.noisemargin: HIGH| Mgy 2,5 5,0 -V 11,4
LOW| M | 2,8 50 - V ,
Currents (per gate)
a VGH = 13,5V
Input HIGH IGH 1,0 uA | 13,5 {olher inputs 0 V
_ _ , - . VgL =1,7V
Input LOW IGL 0,8 1,5mA| 13,5 {othcr inputs 13,5 V
11,4 -
) _ ) VgL = 4.5V
Output HIGH I | 0,1 mA d’nd {VQH - 10V
13,5
_ VGH =7,5V
Output LOW QL 15 mA | 11,4 {VQL S1.7V
Output shortcircuited 2) -1Qsc 9 15 25mA| 13,5 Vg=0V; V=0V
Supply data
Currents (per gate)
at VoH 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 2
rise time tpdr 90 175 310 ns | 12 CL=10pF; N=1
. = 25 0C
output rise time ty 200 340 570 ns | 12 \T/“lml__’ 4 HSDV()
output fall time tf 70 120 210 ns | 12 pd = =

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

2) Short-circuited duration max. 1 s.
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2722 006 01031 TRIPLE 3-INPUT NAND GATE FZH191/3.NAND33

CHARACTERISTICS Test conditions: at range I (Vp =15 V); Tamb =0 to 470 °C

Conditions and references
Sym- min. ty b max Ve
bot |- VP W)
Static data
Voltages
= _ - VQLgl,7V
Input HIGH VGH| 7.5 A% 13,5 : 1QL - 18 mA
13,5
, S
Input LOW voL| - - 45V |ana|[ YQHZIZV
-IQH = 0,1 mA
17
13,5 c
s -4,
Output HIGH VQu[12,0 14,3 - v | and |{ YOL "5V
—IQH = 0,1 mA
17
VgH=7,5V
Output LOW VQL - 1,0 1,7V 13,5 {IQL=18mA
D.C. noise margin: HIGH | My 4,5 8,0 - V [|13,5
LOW Mp, 2,8 30 -V 13,5
Currents (per gate)
VgH= 17V
Input HIGH IcH 1,0 uA | 17 {other inputs 0 V
VoL =1,7V
- - 17
Input LOW IgL 1,0 1,8 mA {other inputs 17 V
13,5
2 (VgL = 4,5V
Output HIGH Igu | 0,1 mA| and {VQH - 12V
17
1 IVeH=7,5V
Output LOW IQL 18 mA| 13,5 { 1,7V
Output shortcircuited %) [-Igge| 9 15 25mA| 17 VG 0V;VqQ=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 -~mns |15 CL=10pF; N=1
g - 250
output rise time tr - 410 ~mns |15 ’\[,‘lmkf 4 'SSVC
output fall time tf - 75 ~ns |15 dp = 4,

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

2) Short-circuited duration max. 1 s,
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FZH191/3.NAND33

TRIPLE 3-INPUT NAND GATE

2722 006 01031

CHARACTERISTICS (continued)

Dynamic data

ton |
90%
G INPUT 50% X v 4
10%
—>{tf
——>|tpd.— -
Q oUTPUT Voo
L 0,
Vau 10% 100

Measuring conditions: Vp

= 350 ns
tg = 120 ns
tGH= 1ups
+75V

gate
under test

pulse
generator

=+12V;+15V
CL
Tamb = 25 °C

|4— 7255576.1

FZH141/2.NAND32

= 10 pF (including probe and jig capacitance)

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 immunity low speed digital applica-

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

SEXTUPLE INVERTER WITH STROBE INPUT

3]G2
oI5 Q25
16]_[1s] _[1a] [13] [12] [11] [ro] [o
a P Gg Qg Gs S; Qs G, Qg
6 ]G3 347
FZH201/6.IN30
Jul i alfs Gy Q; G, S; Q; G3 Q3 &
124524 B T 2] B e 5] ] ] 8
7255833.1
7248887
QUICK REFERENCE DATA
Supply voltage (range 1) Vp nom. 12V
(range 1I) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 °C
Average propagation delay time o
(N=1;Cy, =10 pF; Tapp =25 C; Vpg=4,5V) thd typ. 170 ns
Available d.c. fan-out
Tymp = 0 o +70 OC}LOW state N, max. 10
D.C. noise margin at Tymyp = 25 °c
rangel: Vp=12V Mp, =My typ. 5 V
. _ My, typ. 5 V
range II: Vp=15V My typ. 8 Vv
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I: Vp=12V Pay typ. 16 mwW
range II: Vp=15V Py typ. 27 mW

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

R2

A

R19
R8
R20
R21
D15

T
T

Q3
TR7
R9
8
c

7255846

RZSU

TR17

R4

TR18
b

7255865,

80

August 1975



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

LOGIC FUNCTION
Function table

GSA:DO‘Q Q =G, . S (positive logic) Ga| S Q
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 Limitingvaluesinaccordance with the Absolute Maximum System (IEC134)

Supply voltage Vp max. 18 A%
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. 18 v
Storage temperature Tstg -65 to +150 °C
Operating ambient temperature Tamb 0 to 470 oc

Output short-circuit duration tQsc max., 1 sl

1 Only one output may be shorted at a time,

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

SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to +70 OC
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range II) Vp 13,5t0 17 V
Available d.c. fan-out N,1, max. 10
Nay max. 100
D.C. noise margin; range I at Vp, i My, min. 2,8V
MH min. 2,5 V
range Il at Vp i My, 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 IT; output HIGH Ipay typ. 1,2 mA
output LOW Ipav typ. 2,3 mA
Power consumption per gate
(50% duty cycle)at range 1 ; Vp .o Poot max. 31 mW
at range II; Vp, 4« Piot max. 52 mW
Thermal resistance from system to ambient Rth max. 150 °C/W
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2722 006 07001 SEXTUPLE INVERTER WITH STROBE INPUT|| FZH201/6.IN30

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

Conditions and references

Sm- min. typ. h max. ?/\/}'))
i Static data
Voltages .
Yyoltages VQL< L7V
Input HIGH VgH| 7.5 - -V |1L,4 1L = 15 mA
L4 rvop =10V
Input LOW Y - - 4,5V | and { QH 2
GL 13,5 |\-IqH = 0,1 mA
Output HIGH 0,0 11,3 L (VoL TSV
utput \Y 10,0 11, -V an {_ =
QH 13,5 IQH 0,1 mA
Vgu=7,5V
Output LOW VQL - 0,9 1,7V |11,4 {IQL=15 mA
D.C. noise margin: HIGH My 2,5 5,0 - VvV [11,4 )
LOW | Mj, 2,8 5,0 -V |11,4
Currents (per gate) v 13.5 V
— GH = 19
Input HIGH IGH - - 1,0 pA 13,5 {other inputs 0 V
{VGL =1,7V
Input LOW -IgL - 0,8 1,5mA|13,5 [\other inputs 13,5V
11,4 |fVgL = 4,5V
Output HIGH "IQH 0,1 - - mA and5 {VQH = 10V
13,
v =7,5V
Output LOW IQL 15 - - mA|lL4 {V(G;: = i 7V

Output shortcircuited ) |-Igge| 9 15  25mA|13,5|Vg=0V;VQ=0V
Supply data
Currents (per gate)

at VQH Ip - 0,9 1,6mA|13,5| Vg=0V
at VqQL Ip - 1,7 3,0mAll13,5| Vg=13,5V
Dynamic data
Times
Propagation delay:
fall time tpd.f 90 175 310ns |12 )
rise time tpdr 90 175 310ns |12 Cp =10pF:N=1
, =250
output rise time ty 200 340 570 ns |12 ;l:"ml_’ 4 Z,SVC
output fall time tf 70 120 210ns |12 pd = 4,9

Ly an typical values under test conditions: Tamp = 25 °C and Vp=12V.

2) Short-circuited duration max. 1 s.
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FZH201/6.IN30

SEXTUPLE INVERTER WITH STROBE INPUT

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

Conditions and references

Sym- . 1) Vp
hol | min. typ.’ max. W)
Static data
Voltages
- <1,7V
Input HIGH VGH 7,5 - -V 13,5 { ;]QQLL = 18 mA
ow 45y 13a5{vH;12V
1 tL A% - - ,OV |an = =
npu GL an 1Q = 0.1 mA
Output HIGH 12,0 14,3 - V 13’5{VGL:4’5V
t H 5 - -
utpu VQH s "51“;(1 -y = 0,1 mA
(Vg = 7,5V
Output LOW VQL - 1,0 1,7V 13,5 lIQL = 18 mA
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) Voy =17V
Input HIGH Isy | ~ - LOpAa |17 =othcr inputs 0 V
VGL = 1,7 \
Input LOW -IgL - 1,0 1,8 mA |17 other inputs 17 V
13,5 {VGL =4,5V
Output HIGH -1 0,1 - - mA |and Vouy =12V
QH | ™ 17 QH
VGH=7,5V
Output LOW IQL 18 - - mA|[13,5 VQL =1,7V
Output shortcircuited 2) |-Igg. | 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 VQL Ip ~ 2,3 4,0 mA |17 Vg=17V
Supply data
Times
Propagation delay:
fall time thdf - 140 - ns |15
rise time tpdr - 195 - ns [15 CL=10pF;N=1
Tamp = 25°C
output rise time tr - 410 - ns [15 Vpd =4,5V
output fall time tf - 75 - ns |15

2) Short-circuited duration max. 1 s.

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

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

CHARACTERISTICS (continued)
Dynamic data

toh ————

90%
G INPUT 50% Vpd
10%.
—»|t¢

_Vltpdr -

Q OUTPUT Vod
0,
Vau 10°%%
—| t. 7255576.1
Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf = 120 ns .
tGH= lus
+75V
gate
under test
pulse }
generator
FZH141/2.NAND32
G 2 Oi Q
4
Measuring conditions: Vp =+12V;+15V
Cr. =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 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

Ca1]1 16] 15| f1af J13] J12] J11] Jio] 9o
2l B P Cau Gg G7 Qi Gg Gs Q3
1
516, il FZH211/4.NAND34
216Gy Cat1}1 Ca1 Gy G, Q¢ G3 Gu Q2 &
] T B el 5] 6] 7] e
Qz]7 362 |
6§G. jo—— Z"@__ @ —7- 7255834 1
51G
10 Gs;, ol e
ale Q3| 6]6Gs :
= 10]Gs Caz |15
Caul1s 167 L 6] [5] [a] [13]_[2] [r1] [io] [o
1le B 12|65 Q219 P Caz Gio Gy Gg G7 Gs Qg
7 KX
141Gs CALY 13§Go FZH231/2.NAND35
| 14[ 1
Cqt Gy G, Gy G, Gs Q1 &
7248888 7248889 1 2 3 4 5 6 7 8
FZH211/4.NAND34 FZH231/2.NAND35 Tessess
QUICK REFERENCE DATA |
Supply voltage (range 1) Vp nom. 12V
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 °C
Available d.c. fan-out
O N .
Tomp = 0 0 +70 oc LOW state al max 10
D.C. noise margin at Typp = 25 °c
rangel : Vp=12V ML, =My typ. 5 V
. e I My, typ. 5 V
range II: Vp=15V lMH typ. s v
Power consumption per gate at Tamp = 25 oc
(50% duty cycle) range I: Vp =12V Pav typ. 8,5 mW
range II: Vp=15V Pay typ. 15 mW

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 Cp 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

aeld

R13

D13 D15

s
o)

CIRCUIT DIAGRAMS
FZH211/4.NAND34

—OQ,

-0

TR8

Gg

7285847

Cau!

FZH231/2.NAND35

7255803

88
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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 GB Q
¢ Q =G, - Gp L |X |H
(positive logic) XL H
6a P g H |H |L
Ge @
7255840
FZH231/2.NAND3S Gal Gl Gl GpGE[Q
c L | X |X |X |[X [H
Ga— @ X |L|X [X |[X |H
o] Q=0A-Cp-6c-0p-C |x |x |L |[x |x |H
Gc— Q (positive logic) X |X |X |L |X |H
60— 7255839 X X X X L H —
Gg— —
€ H |H|H |H |H|L =
2. Wired - OR combination —
GA| Gl G| G
6 Q=(Ga . Cp . (Gc. Gp) = A| G| Sc|Sp|®
L |X|L |X |H
G
] (GA . GB) + (GC . GD) L |X X L H
G¢ (positive logic) X |L |X |L [H
Go X |L|L X |H
7255838 H H X X L
X |X|H |H |L

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 \%
Qutput voltage VQ max., Vp
Input voltage Vg max. 18 v
Voltage difference between any two inputs max. 18 A\
Storage temperature Tstg -65to +150  °C
Operating ambient temperature Tamb Oto +70  ©C
Input current at Vp =17V =g max. 25 mA
Slow -down input voltage {thg 2:; (1):8 X
Slow -down input current {J_rigg :zi 1(2):8 xﬁ
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 13,5 to 17
Available d.c. fan-out NaL max. 10
D.C. noise margin; range I at VPmin M1, min. 2,8 V
My min. 2,5 V
range II at Vpmin M1, min. 2,8 V
My min. 4,5 V
range [; output HIGH Ipav max. 2,1 mA
Supply current output LOW Ipay max. 1,2 mA
per gate range 1I; output HIGH Ipav 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 rangeIl; Vppax Prot max. 30 mW
Thermal resistance from system to ambient Rth max. 150 °C/W
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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  Test conditions: at range I (Vp =12 V); Tapp, = 0 to +70 °C
Conditions and references
Sym - . \%
gi:; min. typ.l) max. (.\f)
Static data
Voltages
= vVoL< 1,7V
7 - - QL= 1
Input HIGH VGH ) vV 11,4 { IQL = 15 mA
1,4 AY =10V
Input LOW veLl - - 4,5V |and {—1 QH =" .
13,5 [\TQH = F b m
| _ VGH = 7,5V
Output LOW vQL 0,9 1,7V |11,4 {IQL 5o
D.C.noisemargin:HIGH | My 2,5 50 - V |11,4
LOW | ML 2,8 5,0 - VvV |11,4
Currents (per gate) E
R N _ <l {Veu = 13,5V —
Input HIGH IGH 1,0 pA 13,5 { other inputs 0 V =
N _ VgL =1,7V
Input LOW IGL 0,8 1,5 mAl13,5 { other inputs 13,5 V
. . - o Al VL =45V
Output HIG iQH 80 pA|1l,4 Vou = 18V
VoGH=7.5V
1 - -
Qutput LOW IQL 15 mA 11’4 {VQL =1,7V
Supply data
Currents (per gate)
at VQH Ip - 1,0 1,7 mA|13,5| Vg=0V
at VQL Ip - 0,4 1,0mAl13,5| VGg=13,5V

1) All typ. values under test conditions: Ta

mb

=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

HIHT

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

Conditions and references
Sym - . 1 Vp
bol min. typ.) max. %)
Static data
Voltages
; VQL< 1,7V
7,5 - -V 13,5 =’
Input HIGH VGH > s {IQL = 18 mA
13,5
- ’ VQH >12V
Input LOW VoL - 4,5V and {‘IQH 20,1 mA
17
Output LOW VoL| - L0 1,7V [13,5[(VGH=T75V
IQL = 18 mA
D.C.noisemargin: HIGH| My 4,5 8,0 - V |[13,5
LOW | ML, 2,8 50 -~ V [13,5
Currents (per gate)
_ Ve = 17V
Input HIGH IGH - 1,0 pA |17 { other inputs 0 V
VgL =1,7V
In _ -
put LOW 1oL 1,0 1,8 mA|17 {Other npate 17V
VgL =45V
Output HIGH -~ -
utpu IQH 80 pA [13,5 (VQH = 18V
Vgg =75V
t - - R
Output LOW IQL 18 mA|13,5 {VQL -1.7vV
Supply data
Currents (per gate)
at VQH Ip - 1,3 2,1mA|17 Vg =0V
at v, Ip - 0,7 1,4mA|17 Vg =17V

1) All typical values under test conditions: Tomb = 25 OC and VP =15V.

August 1975
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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-Vou V) Ry = Vp - VqL V)
Qmax = “mIoH + N-Igy (JA) Qmin =10 ax - N\IGL (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
I ; %
Ramax lines for number m ; Rq
of parallel gate outputs - 1 60 Q)
equal to: . 50
\ s ———140
[ —
\_hl-\‘
; tb 30
| |
{ |
|
2 T i 20
15
3
— 10
b=
8
5 7
6 i 6
7 =4 1s
8 /l
9 v 4
s
2 —/ 3
1311‘ —
15
v 2
15
/ IROmin
-~ 1
>,
= 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 =12 V (range I).
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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
7271261 80
T 1 2
Ramax lines for number m 60 Ra
of parallel gate outputs (kQ)
equal to : 50
\1 40
R B et
=30
2 20
15
3
4 10
: ° ;
- 6 6
: 7 /
- 75
8 J
/
9
1 ‘
132 7 3
‘15Jé
yd Zz ’
// 15
/ Ramin
7 1
. 08

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

R as a function of m and N at Vp = 15 V (range I1).
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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

CQ1 6
2]o
iﬂ\_l— Q|7
_;‘_—git—‘ ST 1 O—— 6] ] [&] [13] [12] [ [o] [
T—E—I‘—r P E; Gg Gy Gg Gs Caz O
]
— 10
als Caz FZH241/2.AST30
5
12| s 1 alse Er Gy G, G3 G. Car Q1 @
KR [m ST o—4— TR B el s I T (e
?Z-—G—r— 72646613
|
[HE
7265860
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 A
(range 1II) VP nom. 15 A%
Operating ambient temperature Tamb 0to+70 ©°C

Available d.c. fan-out |

. 1
Tamp = 0 to +70 oc | LOW state Nal, max 0

D.C. noise margin at Tamp = 25 °C

rangel : Vp =12V My, = My typ. 5 \%
M typ. 5 \%
. = L
range II: Vp =15V { MH typ. 8 v
Power consumption per gate at Tymp = 25 °C
(50% duty cycle) range I : Vp =12V Pov typ. 48 mW
range II: Vp = 15 V Py 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
—oF
R1[j f]Rs
TR2
R12[]
R8
D1 RL R6
G o—|€— TR6
D2 Ds
GzO—-"—- TR4
D3 10 R13
G;o—{€—¢ D5 D6 D7
Do f—ie—ie—ie ~|:w o1
G, o—4—¢ [] |j
-4 RS R14
€, o—n DS A R9
> +——o0;
{IR3 -——KTRs You
RZD R10
1|im7
[Jm RN -OCqi
7267578
LOGIC FUNCTION FUNCTION TABLE
Ca Go |G | Gc |Cp | E |R
Ga
GB_‘__L L |X |x |X |x|H
Ge——] ST M o—Q X |L | X |X |X|H
6g— X |x |L |X |x|H
1 X |x |x |L |xX|H
E 7267575 X X X X L H
H H H H HIL

QZGA'GB'GC'GD‘E

96 “
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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 v
Output voltage VQ max. Vp
Input voltage \Y¢ max. 18 A%
Input current at Vp = 17 V -1gL, max. 25 mA
Voltage difference between any two inputs max. 18 A%
Storage temperature Tstg -65 to +150 °c
Operating ambient temperature Tamb 0 to+70 °c
Output short-circuit duration tQsc max 1 s 1)
+V max. 0,6 A%
- i CQ ’
Slow-down input voltage {'VCQ max. 1.0 v
_ . +cqQ max. 2,0 mA —
Slow-down input current {‘ICQ max 10,0 mA -=-
SYSTEM DESIGN DATA -
Uniform system temperature Tamb 0 to +70 °c
Uniform system supply voltage (range I) Vp 11,4to 13,5 '
(range II) VP 13,5to 17 A%
Available d.c. fan-out; LOW state | Ngp, max. 10
HIGH state | Nau max. 100
. . M, min. 2,8 \%
D.C. noise margin; range I at Vpp iy M min. 2.5 v
M min. 2,8 v
. L B
range Il at Vppin My min. 45 v
range I : output HIGH Ipay typ. 4,0 mA
Supply current output LOW Ipay typ. 3,8 mA
per gate range II: 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 mwW
at range II; Vpmax Peot max. 105 mW
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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FZH241/2.AST30

DUAL 4-INPUT NAND SCHMITT TRIGGER

2722 006 12001

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

Conditions and references

Sym-
bol min. typ.l) max. Vp
V)
Static data
Voltages
<
Input HIGH Vou| 80 - - Vv | 11,4 { }8};115’ ZnX
11,4
! V 210V
Input LOW Vgl - - 50V | and ’_ H=
13,5 | IgH = 0,1 mA
11,4 -
Output HIGH VQH| 10,0 11,3 - V | and {YIGL _=46 SleA
13,5 QH =
Output LOW Vou| - L0 L7V |[11,4 {VIQGLH;;;’&X
Positive-going threshold
voltage Vrp - 7,1 -V 12
Negative-going threshold
voltage VTN - 2 -V 12
Hysteresis 2) VH - 09 -V 12
D.C. noise margin: HIGH My 2,5 50 -V 1,4
LOW | M | 2,8 50 - V |11,4
Currents (per gate)
v =13,5V
Input HIGH IGH - - 1,0 pA | 13,5 ;otﬁgr inputs 0V
JVgL=1,7V
Input LOW ~loL - - L5 mA| 13,3 lot(]f}lf;r inputs 13,5V
11,4
Output HIGH -lgu | 0,1 - - mA/| and {xGL N ?OOVV
13,5 | \VQH
Output LOW g | 15 - - mA|l1l4 WGE :f (7):’,
Qutnut short-circuited 3\ I~ Q 18 25 mAl 12 5§ G =0V;VH=0V
L YSC ’ i i b
Supply data
Currents (per gate)
atVQH Ip - 4,0 6,3 mA| 13,5 Vg=0V
atVQL Ip - 3,8 6,0 mA| 13,5 Vg=13,5V
1) All typical values under test conditions: Tymp = 25 °C and Vp = 12 V.

2y Vi = Vrp - VN

3) Short-circuit duration max. 1 s.
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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); Tyyp = 0 to +70 °C

Conditions and references
Sym-
. 1 VP
bol min. typ. ) max.
Ol yp. ) W)
Static data
Voltages
_ N | VoL =1,7V
Input HIGH Vg | 80 v 13,5 |10} = 18 mA
Q
13,5
_ _ ’ VQH =12V
Input LOW VeL 5,0 Vv :;r71d { ~IgH = 0,1 mA
13,5
B ’ VgL =4,5V
Output HIGH ) VQH 12,0 14,3 A% elu71d \ "IQH -0,1 mA
v =8,0V
Ou - | Vgu =8,
tput LOW VQL 1,1 1,7 V 13,5 “QL =18 mA
Positive-going threshold
voltage Vrp - 7,06 -V 15
Negative-going threshold
voltage Von| - 6,15 -V 15
Hysteresis 2) Vy - 0,9 - V 15
D.C. noise margin: HIGH My 4,5 8,0 - V 3,5
LOW My, 2,8 50 - V 3,5
Currents (per gate)
N _ . Vgu =17V
Input HIGH IcH 1,0 pA | 17 { other inputs 0 V
VgL =1,7V
A — — -
Input LOW IgL 1,8 mA |17 { other inputs 17 V
13,5
VgL =5,0V
O H - , 1 - - d J
utput HIGH IQH 0 mA ?171 \ VQH =12V
. _ N Vgu =80V
Output LOW IQL 18 mA | 13,5 {V L=L7V
Output short-circuited 3) -IQsc 9 15 25 mA |17 Vg=0V;Vqp=0V
Supply data
Currents (per gate)
at VQH IP - 4,5 7,3 mA |17 Vg=0V
at 'V, I - 5,0 8,0 mA |17 Va=17V
QL P G
;) All typical values under test conditions: T,mp, = 25 °C and Vp=15V.
)

g VH=VTp - VIN-
) Short-circuit duration max. 1 s.
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FZH241/2.AST30 || DUAL 4-INPUT NAND SCHMITT TRIGGER

2722 006 12001

CHARACTERISTICS
D.C. test circuit for Vp, Vo and Vi

conditions: Vp = 12 V (range 1 ); ¢ to earth;
Vp =15V (range 1I); Tamy, = 25 °C

e
v \
" E ST | T

7267577

Iau

i

ST

m—§

Vin IaH

-+

—

=

z
-+

Van
+

7267576 ;/

w ll
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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

Car]1
2]G1 E
Q.
3|62 LES
5|63 k 18] [15] [14] [13] J12] [11] Jio] s
6lG. )02_7__ P Cos Gg G7 Q, Gg Gs Q3
FZH251/4.AND30
10Gs
11Gs j&g_ Cy G Gy @ Gy G Q ¢
1 12] [3] e 1s) Le] 7] L8
Caul15 7264614
ACR
13]Gy
Q
14| Gs ;" H2
7264615
QUICK REFERENCE DATA
Supply voltage (range I) A% nom. 12V
g P
(range II) VP nom, 15 V
Operating ambient temperature Tamb 0to+70 °C

Average propagation delay
N=1; Cp, = 10pF; T, 4 =25°C; Vpg=4,5V tod typ. 260 ns

Available d.c. fan-out

Tamp = 0 t0 +70 °C } LOW state NaL max. 10

D.C. noise margin at T, = 25 oc

range [ : Vp =12V My =My typ. 5V
My typ. 5V
. =1 "
range II: Vp 5V { My typ. 8 Vv
Power consumption per gate at T, = 25 °C
(50 % duty cycle) range I : Vp = 12V Pav typ. 24 mW
range Il: 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
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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 = 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 b
Slow-down input voltage jxgg 22; (1):8 ://
Slow-down input current ﬂgg ::ﬁ 1?):8 gﬁ: "__—_
SYSTEM DESIGN DATA E
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 N, ~max. 10
Nyy  max. 100
D.C. noise margin; range I at VPmin ML min. 2,8 V
My min. 2,5 V
range Il at Vp i, Mp, min. 2,8 V
MH min, 4,5 V
range [ ; output HIGH Ipoy YR 1,6 mA
Supply current ' output LOW o,y tVP- 2,4 mA
per gate range II; output HIGH Ipay  typ. 2,2 mA
output LOW IPav typ. 3,5 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Pior  max. 51,5 mW
at range II; VPmax Ptot max., 84 mW
Thermal resistance from system to ambient R max, 150  °c/w
1y Only one output may be shorted at a time.
I
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FZH251/4.AND30 QUADRUPLE 2-INPUT AND GATE 2722 006 13001

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

Conditions and references
Sym- . 1 Vp
bol min. typ. ) max. W)
Static data
Voltages
—_— v 1,7 V
: - - L
Input HIGH Vg | 7.5 v | 11,4 { I(SL = 15 mA
11,4
Input LOW Ve | - - 45V | and {_;’Qﬂf 01(1) VA
13,5 Qu = Ui m
11,4 ~
Output HIGH Vou | 10,0 11,3 - V| and {_?GL - g’? \r;A
13,5 QH — &
—_ Vv 7,5V
— - GH ’
= Output LOW Var, 0,9 1,7 V. | 11,4 { oy = 15 ma
- D.C.noise margin: HIGH | My 2,5 50 -V 11,4
LOW M, 2,8 50 -V 11,4
Currents (per gate)
[ vgu =13,5 V
Input HIGH IcH - 1,0 pA 13,5 | other inputs 0V
_ VgL = L7V
Input LOW L 0,8 1,5 mA | 13,5 { other inputs 13,5V
11,4 _
Output HIGH -lqH 0,1 - - mA | and { xGL - 4’18 x
13,5 QH ~
_ _ VGH =7,5V
Output LOW IQL 15 mA | 11,4 { VQL =17V
Output short-circuited”) | ~log. | 9 15 25 mA| 13,5 | Vg=0V;Vg=0V
Supply data
Currents (per gate)
atvqr, Ip - 3 4,5 mA| 13,5 Ve =0V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310 ns 12
rise time tpdr | 200 340 570 ms | 12 Cp, =10pF;N=1
= O
output rise time ty 200 340 570 ns 12 z;amlj 4 ZSSVC
output fall time tf 70 120 210 ns | 12 pd~ ™

1) All typical values under test conditions: Typp = 25 °C and Vp=12V.
2) Short-circuit duration max. 1 s.
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2722 006 13001 QUADRUPLE 2-INPUT AND GATE FZH251/4.AND30

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

Conditions and references
Sym- . 1 Vp
bol min. typ. °) max. W)
Static data
Voltages
Vv <= 1,7V
Input HIGH Vgu | 75 - -V 13,5 { IQQLL 18 ma
13,5
’ VQH = 12V
Input LOW VgL - - 4,5V and {_ B
17 IQH = 0,1 mA
13,5
’ Vv = 4,5V
Output HIGH Vou |12,0 14,3 - V | and {_ GL ~
Q 17 IQH = 0,1 mA
A% = 7,5V
Output LOW VoL | - Lo L7V |15 { IQGH SN _
L - —
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)
A\ = 17 V
- - GH
Input HIGH Ion 1,0 pA | 17 { other inputs 0 V
' VgL = L7V
Input LOW -IgL - 1,0 1,8 mAj 17 { other inputs 17 V
13,5
’ A% = 4,5V
Output HIGH -1 0,1 - - ma|ad |] VoL -
QH 17 l VQH = 12 Vv
A% = 7,5V
Output LOW IQL 18 - - mA| 13,5 {ngé - L7V
Output short-circuited 2) —IQSC 9 15 25 mA| 17 Vg = 0 V;VQ =0V
Supply data
Currents (per gate)
at vqr, Ip - 3,7 6 mA| 17 Vg=0V
Dynamic data
Times
Propagation delay
fall time tpdf - t.b.f. - mns | 15
rise time todr - 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: T, = 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

ton

G INPUT

te 7267873
Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf =120ns
tGH= 1lpus
+7,5V
gate
under test
generator

FZH141/2.NAND32

G ¢ Q 7270087
Measuring conditions: Vp =+ 12V;+ 15V
Ci, =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 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.

N |-
ole
%
|w

[ Dc Q)7
G Q
10]6s Dc AL
G Q
12|Gs >c 5|11

7264621

DUAL NAND GATE/
QUADRUPLE INVERTER

16| [15] |14 J13] J12] |11 10 9
P Gg Gy Qg Gg Qs Gs Q

D) FZH261/2.N-4.130

Gy G Q G3 Q; Gy Q; ¢
AT 12 B el 5] 18] 1 L8
7264620

QUICK REFERENCE DATA

range i: Vp =12V

range II: Vp = 15V

D.C. noise margin at Tamp = 25 °C

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; Tamb =25 °C; Vpd = 4,5 V) tpd typ. 175 ns
Available d.c. fan-out
Tumb = 0 to +70 0C } LOW state NaL max. 10

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

ML, = My typ. 5 V
My, typ. 5 V
My typ. 8§ V
Pav typ. 16, 2 mWwW
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-4130 DUAL NAND GATE/ 2722 006 08001

QUADRUPLE INVERTER

CIRCUIT DIAGRAM

D7 DM D12
TR2 G;0—¢—l€—¢ 6, 0—€¢—4—
D13 4
Ru.U
-
—
—
o
—
—
ms[l}
»b
a oP
hms [IJazz R31 f]au
D15 D16 Gg D19 D20 G, D23 D2
GsO—¢—i4—¢ TR O—j4¢—€¢—¢ TRIL  O—4—i€—
D25 D26
R23 Ot
D174 DA A D27%
TRI0 R2L TR13 TR16
Q, Qs
Rzoﬁ Yoi8 stﬂ D22 RazH
L

J LJ T LJ
1 TR12 [ TR1S 1 TR18
R21 l;] R27[lj R33 [l]
b . ']

w C 7266622
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2722 006 08001 DUAL NAND GATE/ FZH261/2.N-4130

QUADRUPLE INVERTER

LOGIC FUNCTION
Function table

g‘ :DO—Q Q = GA. Gp (positive logic) GA | G | Q
]

7255522 L X I‘I
X L |H
H H L

Gc —‘DO— 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 V

Output voltage VqQ max. Vp §
Input voltage : Vg max. 18 Vv E
Input current at Vp = 17V -IgL max. 25 mA

Voltage difference between any two inputs max. 18 V

Storage temperature Tstg -65 to +150 °C

Operating ambient temperature Tamb 0to+70 ©C

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

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 ©OC
Uniform system supply voltage (range I) Vp 11,4to0 13,5 V
(range II) Vp 13,5to 17 V
Available d.c. fan-out NaL max. 10
Nan max. 100
D.C. noise margin; range I at Vpmpin | My, min. 2,8 V
My min. 2,5 V
range II at Vppin My, min 2,8V
My min 4,5 V
range I; output HIGH Ipay typ. 1,0 mA
- Supply current output LOW Ipay typ. L7 mA
E 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 ; Vpyax Ptot max. 34,3 mW
at range II; Vpyax Pot max. 56 mW
Thermal resistance from system to ambient Rth max. 150 °C/W
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2722 006 08001 DUAL NAND GATE/ FZH261/2.N-4130

QUADRUPLE INVERTER

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

Conditions and references
Sym- . 1 Vp
bol min. typ. 1) max. )
Static data
Voltages
V, =17 V
7 - - QL ’
Input HIGH Vou| 7.5 \% 11,4 { QL = 15 maA
11,4
’ A% = 10 V
Input LOW VgL| - - 45V |and { QH T
13,5 Igg = 0,1 mA
11,4
i VgL = 45V
Output HIGH Vqu | 10,0 11,3 -V and { _ B
13,5 1QH = 0,1 mA
Vgg = 7.5 V
Output LOW VQL 0,9 1,7V 11,4 { QL = 15 mA —_
D.C. noise margin: HIGH | My 2,5 50 - V 11,4 —
LOW | ML 2,8 50 -V 11,4 E
Currents (per gate)
Vg =13,5 V
Input HIGH IGH 1,0 pA | 13,5 { other tnputs 0 V
_ _ [ VgL.= L7 V
Input LOW IcL 0,8 1,5 mA | 13,5 l other inputs 13,5 V
11,4 VoL = 4.5 V
Output HIGH -lgu | 0,1 - - mA | and { -
13.5 vQu = 10V
B _ Vgg = 7,5V
Output LOW IQL 15 mA | 11,4 { VoL = L7V
Output short-circuited?) |-IQsc 9 15 25 mA | 13,5 Vg=0V;VQ=0V
Supply data
Currents (per gate)
at VQL Ip - 1,7 3 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 Cp=10 pF; N=1
=250
output rise time ty 200 340 570 ns | 12 '\I/‘amlz 4 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. 1 s.
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FZH261/2.N-4130

DUAL NAND GATE/ .
QUADRUPLE INVERTER

2722 006 08001

CHARACTERISTICS Test conditions:

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

Conditions and references
Sym- . 1 Vp
bol min. typ. 1) max. )
Static data
Voltages
_ _ VQL <1,7 V
Input HIGH Ve | 7.5 A% 13,5 { QL = 18 mA
13,5
_ _ ’ VQH z 12 V
Input LOW VoL 4,5V |and { =01 mA
17
13,5
’ VgL=4,5V
Output HIGH VQH (12,0 14,3 A% eix;d { -1QH = 0,1 mA
_ Vou=7.5V
Output LOW VQL 1,0 1,7 V 13,5 { IQL = 18 mA
D.C. noise margin: HIGH | My 4,5 8,0 - V 13,5
LOW | Mg, | 2,8 5,0 - V 13,5
Currents (per gate)
N _ | Vgu= 17V
Input HIGH IcH 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=4,5V
Output HIGH IQH 0,1 mA | and { VQH= 12V
17
VGH=7,5V
Output LOW QL 18 mA | 13,5 [ vQL= L7 V
Output short-circuited 2) |~Iggc 9 15 25 mA | 17 Vg=0V;Vq=0V
Supply data
Currents (per gate)
at VoL, Ip - 2,4 4mA| 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time todf | - t.b.f. - ns 15
rise time todr | ~ t.b.f. - ns 15 Cy,=10pF;N=1
=25 0
output rise time ty - t.b.f. - mns | 15 $am1_) 4 ZSSVC
output fall time tg - t.bf. - ns | 15 pd =%

2y Short-circuit duration max. 1 s.

1y All typical values under test conditions: Tymp = 25 °C and Vp = 15 V.,
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QUADRUPLE INVERTER

2722 006 08001 “ DUAL NAND GATE/ FZH261/2.N-4.130

CHARACTERISTICS (continued)

Dynamic data

teH
90%
G INPUT 50%
Q OUTPUT
o,
VaL 10%
- tl’ 72555761
Pulse generator (G-input): t, =350 ns Vpd =+4,5V
tf =120ns
tGH= 1lps
+7,5Vv
gate
under test
generator i
FZH141/2.NAND32
G g Q 7270088

Measuring conditions: Vp =+12 V;+15V
'ol® = 10 nR fincludine nraobhe and iio canacitance)
CL 10 pF (including probe and jig capacitance )

Tamb = 25 °C

Waveforms and loading circuit illustrating measurement of todr and tpdf
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2722 006 11001

FZH271/4.EO30

The FZ /30-Series has been des'igned 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 capability

oo oo

6] [15] [l [13] [iz] [3] [o] [
P Cq, Gg G; Q, Gg Gs Q3

|on Jen

FZH271/4.E030

Cas
G, Q
Gy i
G3
Q
Gg aQ Cat Gt G2 Q) G3 G, Q; @
3
e]) >
Cas
Gy

F— 1 2] |3 4y |5 6 7 8
7266617

=
Ia IO

"
|2z

7264618

QUICK REFERENCE DATA

Supply voltage (range I) Vp nom. 12V
(range II) VP nom. 15 V
Operating ambient temperature Tamb 0to+70 ©oC

Average propagation delay
N=1;Cp, = 10 pF; Tamp =25 °C; Vpg = 4,5V tod typ. 260 ns

Available d.c. fan-out |

Tamp = 0 to+70 0C | LOW state Na1, max. 10

D. C. noise margin at Tymp = 25 °C

rangel: Vp =12V Mp =My  typ. 5 V
range I1: Vp = 15V { ML tYP- 5V
My typ. 8§ Vv
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I : Vp = 12V Pav typ. 43,5 mW
range II: Vp = 15V Pav typ. 66,8 mW

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 general section).
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FZH271/4.EO30 QUADRUPLE EXCLUSIVE-OR GATE 2722 006 11001

CIRCUIT DIAGRAM
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2722 006 11001

QUADRUPLE EXCLUSIVE-OR GATE

FZH271/4.EO30

LOGIC FUNCTION
Gg
7269008

Q= GA._G_B +-C—3A.GB (positive logic)

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

Function table

Gy | G| Q
L L L
H L | H
L H|H
H H| L

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 -lgL max. 25 mA
Voltage difference between any two inputs max, 18V —
Storage temperature Tstg -65 to +150 OC E
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. L0 V
Slow-down input current jig(Q} Inrii 1%),8 ﬁ
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

Uniform system supply voltage (range I)
' (range 1I)

Available d.c. fan-out
D.C. noise margin; range I at VPmin
range Il at Vpyip

range I ; output HIGH

Suppy 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; Vpyax

Thermal resistance from system to ambient

Tamb

Ipav
Ipay
Ipay
Ipay

Peot

Ptot
Rth

0to+70 ©C

11,4to 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. 3,45 mA
typ. 3,8 mA
typ. 4,1 mA
typ. 4,8 mA
max. 76,8 mW
max. 114,8 mW
max. 150 °C/wW
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2722 006 11001

QUADRUPLE EXCLUSIVE-OR GATE

FZH271/4.EO30

CHARACTERISTICS Test conditions:

at range I (Vp = 12 V); Tagmpb = 0 to +70 °C

Conditions and references

Sym- . 1 Vp
bol min, typ. *) max. W)
Static data
Voltages
= vV
Input HIGH Ve | 7.5 - - V|14 { KSLL: L7 v
11,4
’ V H =z 10 V
Input LOW VvoL| - - 45V |and {_Q -
135 IQH =0,1 mA
11,4
i Vgr =45 V
Output HIGH VQH 10,0 11,3 - 'V and { _ -
13,5 IQH 0,1 mA
=7,5 V
Output LOW vVoL| - 09 L7V |11,4 { YQGE=715 A
D.C. noise margin: HIGH | My 2,5 5,0 - V 11,4
IOW | My, | 2,8 5,0 - V 11,4
Currents (per gate)
Vgu=13,5 V
Input HIGH gy | - - LOpA | 135 { ot%lgr impats 0V
Vv =1,7 V
Input LOW g, | - 0,8 1,5mA | 13,5 { ook it 13,5 V
11,4
’ Vg1, =45 V
Output HIGH -lgn | 0,1 - - mA |and { GL™ ™
13,5 VQH” 10 V
Output LOW QL | 15 - - mA|1L4 { zgiz Z? X
Output short-circuited 2) -IQsc 9 15 25 mA | 13,5 Vg=0V;Vg =0V
Supply data
Currents (per gate)
at VQL Ip - 3,8 6 mA | 13,5 VG=13,5V
Dynamic data
Times
Propagation delay
fall time thdf 90 175 310 ms 12
rise time tpdr | 200 340 570 ns | 12 Cp=10pF;N=1
=250
output rise time ty 200 340 570 ns | 12 zamé 4 ZSSVC
| output fall time te 70 120 210 ms | 12 pd ==
Ly ann typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
2) Short-circuit duration max. 1s.
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FZH271/4.EO30 QUADRUPLE EXCLUSIVE-OR GATE 2722 006 11001

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

Conditions and references
Sym- . 1 Vp
bol min. typ. *) max. V)
Static data
Voltages
\Y =1,7 V
I - - QL=+
Input HIGH Vgu | 7,5 v 13,5 { IQL - 18 mA
13,5
’ \ = 12V
Input LOW VoL | - - 4,5V and { QH _
17 —[QH =0,1 mA
13,5
’ Vo =45 V
Output HIGH Vou (12,0 14,3 - V | and { GL~™ %
Q 17 | l-lqu=01 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 | My, | 2,8 50 - V |13,5
Currents (per gate)
[ vgy= 17 Vv
Input HIGH IGH 1,0 |JA 17 l other inputs 0V
_ _ VGL = 1, 7 V
Input LOW oL 1,0 1,8 mA | 17 { other inputs 17 V
13,5 o
Output HIGH -lgn | 0,1 = - mA | and { Y/GL: 413 z
17 QH ~
_ _ VGH = 7,5 V
Output LOW IQL 18 mA | 13,5 { voL= L7 V
Output short-circuited 2) -1Qsc 9 15 25 mA | 17 Vg=0V;Vq =0V
Supply data
Currents (per gate)
at VQL Ip - 4,8 7,5 mA | 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time togf | - t.b.f. - ms |15
rise time tpdr | - t.b.f. - ms 15 Cy,=10pF;N=1
=25 0
output rise time ty - tbif. - ms |15 gamlz 4 ZSSVC
output fall time tf - t.b.f. - mns | 15 pd = %

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

2) Short-circuit duration max. 1 s.
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2722 606 11001 ” QUADRUPLE EXCLUSIVE-OR GATE FZH271/4EO30

CHARACTERISTICS (continued)

Dynamic data

G INPUT

Q OUTPUT
Vau
7267873
Pulse generator (G-input): ty =350ns Vpd =+4,5V
tf = 120mns
tgu= 1lps
gate
under test
pulse
generator | }

FZH141/2.NAND32

G ‘ gc ! Q 7270089

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

Waveforms and loading circuit illustrating measurement of thdr 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 |G
— Q
3]c 4=
546s Q. |7 %] [5] [l 3] fzl [A] o] s
616 — P Co. Gg G7 Qi Gg Gs Q3
FZH281/4,NOR30
EGS 03 [*]
114Ge — Ca G1 G, @ G3 G, @
Caulis T2 3] Lel (5] 18] 7] 18
B 7267618
13JG7
— Q12
14]Gs =
7267620
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; Cy, = 10 pF; Tamb =25 °C; Vpg = 4,5 V) tpd typ. 260 ns
Available d.c. fan-out
Tampb = 0 to+70 °C LOW state Nai, max. 10
D.C. noise margin at Tamb = 25 °C _‘
range [ : Vp =12V My, = My typ. 5V
A _ My, typ. 5 Vv
range II: Vp = 15V Mp vp. Y
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I : Vp = 12V Pav typ. 42 mWw
range II: Vp = 15V Pav typ. 63,8 mW

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
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2722 006 10001 QUADRUPLE NOR GATE FZH281/4.NOR30

LOGIC FUNCTION
Function table
Ga Q
Gy Ga | GB| Q

7269010

Q= G—A + Gp (positive logic)

el N
T X
~

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

. +VeQ max. 0,6 V
Slow-down input voltage -VEq max. L0 Vv

. +loq max., 2,0 mA
Slow-down input current -1¢Q max. 100 mA
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 Tamb 0to+70 ©C
Uniform system supply voltage (range I) Vp 11,4to 13,5 V
(range 1II) Vp 13,5 to 17
Available d.c. fan-out N,L max. 10
NaH max. 100
D.C. noise margin; range I at Vpmpin M, min, 2,8 V
My min. 2,5 V
range I at Vpmip Mi, min, 2,8 V
MH min. 4,5 V
range I ; output HIGH Ipav typ. 3,3 mA
Supply current output LOW Ipav typ. 3,7 mA
per gate range II; output HIGH Ipay typ. 3,8 mA
output LOW Ipav typ. 4,7 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpyax Ptot max, 76,8 mwW
at range II; VPmax Peot max. 114,8 mW
Thermal resistance from system to ambient Rth max. 150 °Cc/w
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2722 006 10001 QUADRUPLE NOR GATE ‘FZH281/4.NOR30

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

Conditions and references
Sym- . 1 Vp
bol min. typ. ') max. W)
Static data
Voltages
N VQL =1,7 V
Input HIGH Vgu | 7.5 Vool 11,4 { Ion = 15 ma
11,4
’ V = 10 V
Input LOW VoL | — - 4,5V and { _ QH _
13.5 IQH = 0,1 mA
11,4 -
! VgL = 4,5 V
Output HIGH VqQu |10,0 11,3 -V and {_
13.5 IQH =0,1 mA
Vgu=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 | My, 2,8 50 -V 11,4 -
Currents (per gate)
VgH=13,5 V
Input HIGH o 1,0 pA | 13,5 { other inputs 0 V
VgL = 1,7 V
Input LOW IgL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4
’ VepL =45V
Output HIGH -IQn 0,1 - - mA | and { B
13,5 VQH = 10 V
[ Vgu=17,5 V
Output LOW IQL 15 - mA | 11,4 \ VL= 17 V
Output short-circuited?) |-Igsc | 9 15 25 mA [13,5| Vg=0V;VQ=0V
Supply data
Currents (per gate)
at vVQL 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 $amt=> B ZSSVC
output fall time tf 70 120 210 ns | 12 pd =%

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

2) Short-circuit duration max. 1 s.
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*‘ZH281/4.NOR30

QUADRUPLE NOR GATE

2722 006 10001

CHARACTERISTICS Test conditions:

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

Conditions and references
Sym- : 1 Vp
bol min. typ. *) max. )
Static data
Voltages
<
Input HIGH Veu| 7.5 - - Vv |135 { X)QLL; STAN
13,5
’ VoHz 12V
Input LOW vor| - - 45V |and || 'Q
17 | -lgu=10,1 mA
13,5 _
Output HIGH Vou|12,0 14,3 - V| and {XGL: g’? ?/nA
17 QH = %
Vgu=7.5 V
- Output LOW VoL!| - 1,0 1,7V 13,5 { _
= Q IQL = 18 mA
- D.C. noise margin: HIGH| My 4,5 8,0 - V 13,5
= 1OW | ML 2,8 50 - V 13,5
Currents (per gate)
AY = 17 V
Input HIGH gy | - - L0 pA |17 { ot(ﬁ?r inputs 0 V
v =17 V
Input LOW -lg, | - 1,0 1,8mA | 17 { e inpats 17 V
13,5
’ Var =45 V
Output HIGH -l | 0,1 - - mA|and { GL ™~ *
17 Vqu= 12 V
Output LOW QL 18 - - mA | 13,5 { :’[8122 Z; X
Output short-circuited 2y -1Qsc 9 15 25 mA | 17 Vg =0 V;VQ =0V
Supply data
Currents (per gate)
at Vg, Ip - 4,7 7,5 mA | 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time tpdf | - t.b.f. - ns 15
rise time tpdr | - t.b.f. - mns 15 Cy = 10pF; N=1
. . Tamp = 25 °C
output rise time ty - t.bf. - ns 15 Vam—4 5V
output fall time tf - t.bf. - mns |15 pd ==

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

2) Short-circuit duration max. 1 s.
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2722 006 10001 “ QUADRUPLE NOR GATE FZH281/4.NOR30Q

CHARACTERISTICS (continued)

Dynamic data

G INPUT

Q OUTPUT

|— 72555761

Pulse generator (G-input): t, =350 ns Vpd =+4,5V
ty =120ns
tGH= lps
gate
under test

pulse
generator }

FZH141/2.NAND32

Q

7270090

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

Waveforms and loading circuit illustrating measurement of tpgr and tpgs
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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

Car}1
216G
ne Qs
== 6] [15] [a] [13] [i2] [11] fro] [o
P Cq, Gg Gy Q, Gg Gs Q3
. 5163 Q,
6 |G 7 FZH291/4.0R30
Cay Gy G2 Q) G3 G, Q @
10]Gs Q
2 3lg 12 B3] el 5] 1] 17T 18
11]Gs —
- 7267617
Cau1s
1367
— Q
16fGs 2
7267619
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; Tgmp = 25 "C;Vpd:4,5V) tpd typ. 260 ns
Available d.c. fan-out

N .
Tamb = 0 to 470 °C } LOW state al, max 10

D.C. noise margin at Tomp = 25 °C

range l: Vp =12V Mi, =My typ. 5V
. _ [ M, typ. 5V
range II: Vp = 15V l My typ. sV
Power consumption per gate at Tgamb = 25 °C
(50% duty cycle) range I: Vp = 12 V Pav typ. 35,1 mW
range II: Vp =15V Pay 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
A
TR2 RS
R3 R10
D1 Aos D7
G,0—{« 60—
- R& I’l
D2 TR& RN D8
6,0—f4— — N 6,0—d—
—O0Q
403 04 A Yo
c
TR3 Otar
TRI —(TRs
an R6 [Jns

TRIG TR20
R24 R34
D12 D17
Gso—{«¢ i<
D13 R25 e 018 R35
Geo—te— —r Gy0—i4— —
]F D4 D15 ]i‘ D19 D20 ]{'
0Cau
TR15 TR21
TR13 TR18 TR19 TR24
[l]rm Rz7[l] R28 gma g]rm R38
c - * ® ®
7267615
132 . “ August 1975



2722 006 09001 QUADRUPLE OR GATE

FZH291/4.0R30

LOGIC FUNCTION

7269009
Q = GA + Gpg (positive logic)

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

i}

i

H
L
X

Function table

Ga | Gp | 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 Vg max. 18 V
Input current at Vp = 17 V -lgL max. 25 mA —_—
Voltage difference between any two inputs max. 18 V E
Storage temperature Tstg -65 to +150 ©°C -
Operating ambient temperature Tamb 0to+70 OC
Output short-circuit duration tQsc max. 1 s 1)

_ . Ve max. 0,6 V
Slow-down input voltage -VeQ max. L0 v

. +ICQ max. 2,0 mA

Slow-down input current -16g max. 100 mA
) 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 11,4to 13,5 V
(range 1) Vp 13,5to 17 V
Available d.c. fan-out NaL max. 10
Ngy max. 100
D.C. noise margin; range I at Vppyip My min. 2,8 V
My min. 2,5 V
range II at Vpyip My, min. 2,8 V
My min. 4,5 V
range I ; output HIGH Ipav typ. 2,25 mA
Supply current output LOW Ipay  typ. 3,6 mA
g per gate range II; output HIGH Ipay  typ. 2,6 mA
= output LOW IPay  typ. 4,6 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Ptot max. 64,1 mwW
at range II; Vpmax Ptot max. 104,1 mW
Thermal resistance from system to ambient Rth max. 150 °C/W
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2722 006 09001

QUADRUPLE OR GATE

FZH291/4.0R30

CHARACTERISTICS Test conditions:

at range I (Vp = 12 V); Tymp = 0 to +70 °C

Conditions and references
IS)Z;H_ min. typ. 1y max. le;
Static data
Voltages
N _ B j VQL =1,7 V
Input HIGH VgH | 7.5 v 11,4 | QL = 15 maA
11,4
i Vogz 10 V
Input LOW vgL| - - 45V |and J_Q -
13.5 | IQH—O,I mA
11,4
' VgL= 4.5 V
Output HIGH vQu [10,0 11,3 - V| and { GL ™
13.5 IQH =0,1 mA
Vegg=17.5 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 | My, 2,8 50 -V 11,4 e
Currents (per gate)
N B Vgu=13,5 V
Input HIGH IGH 1,0 pA | 13,5 { other inputs 0 V
VgL =17 V
Input LOW IcL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4 _
Output HIGH -IQH 0,1 - - mA | and { zGL: 4’1(5) X
13,5 QH ~
AY =75V
- - 4 [ Veu ’
Output LOW IQL 15 mA | 11, l VQL= L7 v
Output short-circuited 2) |-Iqsc| 9 15 25 mA| 13,5 Vg=0V;Vq=0V
Supply data
Currents (per gate)
at VQu Ip - 3,6 5,8 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
. . Tamb = 25 °C
output rise time ty 200 340 570 ns | 12 vl2 sy
output fall time tf 70 120 210 ns 12 pd = %
1y All typical values under test conditions: Tyyp = 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); Typp = 0 to +70 ©C

Conditions and references
Sym- . 1 Vp
bol min. typ. %) max. )
Static data
Voltages
VQL <1,7 V
Input HIGH VgH | 7,5 v 13,5 { QL = 18 mA
13,5
_ B ) ’ VQHZ 12V
Input LOW VgL 4,5V and { -IQH = 0,1 mA
17
13,5 _
Output HIGH VQH [12,0 14,3 - V | and {_\;GL: gi XIA
17 QH = ™
_ { Vgu=7,5 V
E Output LOW VqQL 1,0 1,7 V 13,5 \ QL = 18 mA
- D.C. noise margin: HIGH| My 4,5 8,0 - V 13,5
- LOW | Mj, 2,8 5,0 -V 13,5
Currents (per gate)
_ _ [ Veu= 17 V
Input HIGH IgH 1,0 pA | 17 | other inputs 0 V
_ _ VgL=1L7 V
Input LOW IcL 1,0 1,8 mA | 17 { other inputs 17 V
13,5 B
Output HIGH -Ilg | 0,1 - - mA|and { XGL: 4’12 x
17 QH =
Ve =75 V
- - GH ’
Output LOW IQL 18 mA | 13,5 { vQL= L7V
Output short-circuited 2) -1Qsc 9 15 25 mA | 17 Vg=0V;Vg=0V
Supply data
Currents (per gate)
at VqQu ‘ 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. - mns 15 Cy=10pF;N=1
=250
output rise time ty - tbf. - mns |15 gaml_) 4 ZSSVC
output fall time tf - t.b.f. - ns |15 pd =%

1y All typical values under test conditions: Tamb = 25 OC 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

ts 7267873

Pulse generator (G-input): t. =350 ns Vpd =+4,5V
tf =120ns
tgH= 1lus
gate
under test
pulse

generator

[ Do

FZH141/2.NAND32

G ” g0 | Q 7270091

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

Waveforms and loading circuit illustrating measurement of tpdr and tpdf

August 1975 ‘ | | |
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2722 006 00001 FZJ101/FF30
2722 006 00011 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 |1 6] [] [zl 131 [z] [ Jio] [s
11 C1[C3|S1 Ccyj10 P ic. T Ky Ky S¢ Coi &
St "Caq}10
e s b FZJ101/FF30
3}y Q 31 aqle ic. ic. J1 Jz 32 CQ2 Qz oz
4 arlo A } 1 T2l 3] 1] 157 18] 7] e
4lJ2 130T - 72555161
ole—2 ele | e
11;2; K1 Q|7 z 16]_[] el [13] [z [ 0] [s
2 P C C T K S Cy Q
4 FZJM/FF3
Caz]6 Ca2|6
S; C21C4{S2 C3 C4 Jy Jp S Cqz O &
is |14|15'5 10 12f 13] laf 5] 18] L7 |8
7248933 72489341
7255517.2
FZJ101/FF30 FZJ111/FF31
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 Vv
(range II) Vp nom. 15 'V
Operating ambient temperature Tamb 0to+70 ©OC
Available d.c. fan-out
- C- LOW stat N )
(Tamp = 0 to+70 OC)} W state al, max 10

Operating frequency at Topp = 25 °C

duty cycle 50%; range 1/11 fe typ. 0,5 MHz
Average supply current at Tomp = 25 °C

Vp=13,5V Ipay typ. 8 mA’

Vp= 17V Ipav typ. 11 mA
D.C. noise margin at Tamp = 25 °C

rangel : Vp=12V My, =My typ. 5 Vv

. _ ML, typ. 5 V
range II: Vp =15V { My typ. 8 v

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
FZJM/FF31 2722 006 00011

CIRCUIT DIAGRAM
5,0
FZJ101/FF30
R3 [I]RS f]mz DA ngf] stﬁ R27
D26 _R17
R29 'D&?
T H—bt | -
I ¥
D21
>t —o¢
& D15 o
01 Ds R | D13 oa
N < {4 TR1 TR8 03511
02 D18
J,o— 44— RS R20 —
03=< ¥ o3 TR3 Yoo ¥o32 —-Enn
R9 R21
LI A
. TR6
R13| |R16
D27
D10 D122 RS ¢
T O™ {1
D17 {4
R4 D28
>i Ri4 TR7
o]
D8 A
R22
DLIA ——
¢ 4039 AD3 D3 —ITRI?
D5,
K O——4—4 R23
06 on| R2 +
K0 ¢ 1) po i TR9 | D7 A
0 Q,
—OCq;
y,
R18 [’351-‘ TR13
R& Ru[l] st[? R28
——oOP
2555971
$,0-
LOGIC DIAGRAM  sio
c
I Q1
J2 Q
T O
Ky ] Q;
Ky
Ca2z
$;0

72555331
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2722 006 00001 SINGLE JK MASTER-SLAVE FLIP-FLOPS FZJ101/FF30
2722 006 00011 FZJIM /FF31

CIRCUIT DIAGRAM
Sy
FZJ111/FF31
. R3 RE R12  D2A R19| R25 R27
D2 R1
R29 D18 e
M1 P TR10
o2k
&0 19
aon —OCo
¢,0 !
T D7 R | Dnt v 00
ho—ie¢ ) pgimmo ol | {J® IR8 | D3, W
D16
12021 RS R20 —1
D2, Yo R3 Yo Y030 —ﬁmt
14 r
R9| | R21
(5 7
TRE
R13| | R16
D25
L D8 DI RS i<
1d ld 1
To= ¢
D15 ¢
Ra 026
R14 R7
’ 00
D6
R10 R22
D38 TRS A D29 J{Dai TR12
03, ,
14 RN R23 —_—
i DS | R2_ DR 207 1
K O— 1& {4+ e '\TR2 TR9 | D35S A
C,0 —0Q;
i D14 OCa;
[ y,
‘ b2 02 ms | 00F R13
R30
»l
Lol
D21
R4 R7 R1S DZS!F R24 R26 R28
7255538 P
$,0- o
LOGIC DIAGRAM C C3
o e)
—©¢Car
Q
L
Q;
K O
Ca2
S0 I 2
o
c, Cu
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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 FZ]J111/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/FF 30.

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 C1, C3 and C2, C4respec-
tively. Furthermore a minimum slope of the T-signal is required.

LOGIC FUNCTIONS
FZJ101/FF30 Function tables 'n ntl
K
T =112 JL (521 QQZ
L In 2n
K=K,. K2 L|H L H
H|L H L
FZJ111/FF31
/ H |H |Qo2n | Qin
I =]1. 12 Qy is opposite Q
K =K
The set inputs Sy S1]S21|Q; Q2
and Sy override
all the other in- }I:I' E IE I]:Il
puts. H H Ql QZ 1)
L|L |H H 2
H = HIGH state (the more positive voltage) 1y Q2 is opposite Q;

2) If S} and S9 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. 18 V
Output voltage VQ max. 12V
Input voltage V]' Vi Vo max. 18 V
Input current at Vp = 17V I max. 25 mA l)
Storage temperature Tstg -65 to+150 °C
Operating ambient temperature Tamb 0 to +70 °C

Iy an 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.

I I August 1975
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2722 006 00001 SINGLE JK MASTER-SLAVE FLIP-FLOPS FZJ101/FF30

2722 006 00011 _ FZJI1M /FF31
RATINGS (continued)
Output short-circuit duration tQsc max. 1 s D
— : [+VcQ max. 0,6 V
Slow-down input voltage | Ve max. ' 1.0V
+1 max 2,0 V
- i CcQ . ’
Slow-down input current -160 max. 10.0 V
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+70 OC
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
. . - . _ [ Mg, min. 2,8 V
D.C. noise margin to all inputs: range I at Vppin | My min. 2.5 Vv
. My, min. 2,8 V
range II at Vppyin My Imin. 45 V
Average propagation delay time at Vpd = 4, 5V
T —» Q:atrangel ; Vp=12V tpd max. 645 ns
at range II; Vp =15V tpd typ. 400 ns
S —» Q:atrangel ; Vp=12V tpd max. 455 ns
at range II; Vp = 15V tpd typ. 265 ns
. _ 950
Vel clogk et Tape 7297 L o
yey 0 range c min. 0,2 MHz
Supply current at range I : Vp =12V Ip typ. 8 mA
range IT: Vp = 15V Ip typ. 11 mA
Thermal resistance from system to ambient Rin max. 150 oc/w

1) Only one output may be shorted at a time.
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FZJ101/FF30
FZJ1M/FF31

SINGLE JK MASTER-SLAVE FLIP-FLOPS

CHARACTERISTICS ~ Test conditions: at range I (Vp = 12 V); Ty1, = 0 to +70 °c

Conditions and references

Sym-| . 1 Vp
bol min., typ.~) max, )
Static data
Voltages
VQLﬁl, YAY
Input HIGH:], K, T, S VIH 7,5 - -V 11,4 {IQL=15 mA
Input LOW: ], K, S ViL - - 4,5V 11,4 | (Vou=10V
and
T VoL | - - 40V | 13,5 " -Igy=0,1mA
11,4 | (V =45V
Output HIGH Vou | 10 11,3 -V | and
13,5 ~Iqu=0, ImA
Output LOW v - 0,9 1,7v | 14| {Vm 7>V
p QL ’ ’ ’ Igp, =15 mA
D. C.noise margin:HIGH MH 2,5 5,0 -V 11,4
LOW | My, |28 50 - V [ 11,4
Currents
Input HIGH: ], K, S IiH - - 1 pA Vo =13,5V
13,5 (other inputs
T Irg | - 3 pA ov)

Input LOW: J, K -1y, - 0,8 1,5mA| 13,5 Vyp=Vgy=1,7V
T -ITL, - 1,6 3,0 mA| 13,5| V=17V
s2) -sp, | - 0,8 1,5 mA| 13,5 Vg =17V

11,4
Output HIGH 'IQH 0,1 - - mA| and ] VQH =10V
13,5

Output LOW IQL 15 - - mA| 11,4 VQL =1,7V

Output short<ircuited3) “Igse | 10 30 50 mA| 13,5| V=0V;Vq=0V

Supply daia

Supply current IP - 8,0 - mA| 13,5

2) For dynamic:-Igy, = 1,5 x specified values.
3) Short-circuited duration max. 1 s.

1) All typ. values under test conditions: Tamp = 25 °C and Vp = 12V,
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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); Tamp = 0 to+70 °C

izin— 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 tpdr 70 165 330 ns

output rise time | tr 200 340 570 ns

output fall time tf 70 120 210 nmns Cy, = 10 pF
Clock rate N =

(duty cycle 50%) | f¢ 0,2 0,5 -  MHz Tamp = 25 0C
Input times _

T input tTH 0,6 - - us Vpd =45V

tTL 0, 6 - - Hs

S input ts1, 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/us

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

August 1975 l '

145



FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 2792 006 00001
FZJMM/FF31 2722 006 00011

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

Conditions and references
Sym' . 1 VP
bol min, typ.-) max. V)
Static data
Voltages
A% <1,7V
. - - LIt
Input HIGH: ], K, T, S Viy 7,5 v 13,5 { 1gL =18 mA
Input LOW: ], K, S Vi1, - - 4,5 VvV |13,5 VQH <12V
and -
T VTL - - 4,0 V 17 "'IQH =0,1 mA
Output HIGH vou | 12 143 - v ['%$ {VIL =45V
17 -Iqy = 0,1 mA
: _ ViH=7,5V
Output LOW VoL | 1,0 1,7 Vv [13,5 {IQL e mA
D. C. noise margin:HIGH My 4,5 8,0 - v ]13,5
LOW ML 2,8 5,0 - vV 13,5
Currents
Input HIGH:], K, S Iy - - LO pA | Vg =17V
T Iry - - 3,0 pA (other inputs 0 V)
Input LOW: ], K -IL - 1,0 1,8 mA| 17 VjL=VKL =1,7V
T =l - 2,0 3,6 mA| 17 V=17V
) -IsL - 1,0 1,8 mA| 17 Vg =1,7V
a1y 12V
Output HIGH -1 0,1 - - mA| and =
P |0 g QH
Output LOW IQL 18 - - mA|13,5 VQL =1,7V
Output short-circuited -Iggcd)| 15 37 60 mA| 17 V{=0ViVg=0V
Supply data
Supply current IP - 11 - mA| 17

1y All typ. values under test conditions: Tamb = 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 SINGLE JK MASTER-SLAVE F LIP-F LOPS FZJ101/FF30
2722 006 00011 FZJIM /FF31

CHARACTERISTICS (continued)
Test conditions : at range Il (Vp = 15 V); T, = 0 to +70 oc

iiﬁm 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 CL = 10 pF
Clock rate N=1

(duty cycle 50%) | f¢ - 0,5 - MHz Tamp = 25 °C
Input times _

T input tTH 0,6 - - s Vpd =45V

tTL 0,6 - - ps

S input ts1, 1,0 - - ps
J or K input

hold time thold 0 - - s

set-up time tsu 0 - - s
T input slope (-dV/dt)Tmin 1 V/us

1) All typical values under test conditions: Typp = 25 °C and Vp = 15 V.
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FZJ101/FF30 SINGLE JK MASTER-SLAVE FLIP-FLOPS 2792 006 00001
FZJM /FF31 2722 006 00011

CHARACTERISTICS (continued)

Dynamic data

VTHmin
T INPUT VTl max

J or K INPUT

7255574.1

Waveforms illustrating conditions for change of state

T INPUT

J or K INPUT

\ VJme/VKLmux

72557151

Waveforms illustrating conditions for no change of state
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2722 006 00011

FZJIM /FF31

2722 006 00001 SINGLE JK MASTER-SLAVE FLIP-FLOPS ” FZJ101/FF30
—

CHARACTERISTICS (continued)

Dynamic data

$o(5;) INPUT

Q;(Q4) OUTPUT

Q,(Q;) outPUT

g —
+
v 80%- !
50% %
|
e
—itf |
Van
Vao ———

VaL 7255575.2
tr |-
Pulse generator (S-input): t, =350 ns Vpd =+4,5V
tf =120 ns
tgr. = 700 ns
SL St +75V
pulse
generator é Q'T
—
=D [ Do
T———0] FF
==
| Y
pulse 9 J Q; 7255572
generator l _L
c ¢
L L
500 500 S, -J-
2 .
a

Measuring conditions: Vp =+12 V; +15 V
CL
Tamb = 25°C

il

10 pF (including probe and jig capacitance)

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
FZJMM /FF31 2722 006 00011

CHARACTERISTICS (continued)

Dynamic data

T INPUT

Van

Q(Q,) ouTPUT

Q4(Qy) OUTPUT

VGL t —l 72555771
Pulse generator (T-input): t, = 350 ns Vpd =+4,5V

tg =120ns

try = 400 ns

7 é Q4
=D T
pulse

generator FF

500 ?—
T

ol |

02 725557

Measuring conditions: VP =+12 V; +15V
CL = 10 pF (including probe and jig capacitance)
Tamb =25 oc
Slow-down terminals are not connected
All other inputs are floating.

Waveforms and loading circuit illustrating measurement of todr 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

| 12
S S3
3 Q117
U of e
2|k Qa6 16]_[15] _J1a] [13] [12] [11] Jro] [s
P T, Ky J2 S3 S, Q4 Q3
é__J? FZJ121/2.FF32
T1 K1 J1 S1 52 Qz Q1 2z
13] 4 Qi) Tl BT el s s 17T 18
T 72558323
15]"2 FF
14]K2 Qul10
S3 ?St.
S '11 72468890
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 15V
Operating ambient temperature Tamb 0to+70 oC
Available d.c. fan-out
Tamb = 0 to +70 °C LOW state NaL, max. 10
Operating frequency at Tympp = 25 °C
duty cycle 50%: range 1/1I fe typ. 0,5 MHz
Average supply current at Typp = 25 0C
Vp=13,5V Ipay typ. 15 mA
Vp= 17V Ipay typ. 20 mA
D.C. noise margin at Tomp = 25 OC
rangel : Vp=12V Mp =My typ. 5 V
My, typ. 5 VvV
e Vp =
range II: Vp=15V M typ. 8 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 :1 22 Q Q)
h| Xy Q 3% % Q4
Jo | Ko Qg L |H|H L
H L L H
L L
L Ho|H Q@ | Q@ )
H L H_ L L X X )
H H Qn 1) QZ(Q4) is opposite QI(QS)
- - 2) If Sy (53) and SZ (S4) return

82 :z zpp:;: 81 to HIGH simultaneously the

4 1S Oppos 3 Q-states will be indeterminate.

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

i}

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

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

Input voltage V], VK, VT max. 18 A\
Input current at Vp = 17 V =1y, max, 25 mA
Storage temperature TStg -65 to +150 °c
Operating ambient temperature Tamb 0 to +70 oc
Output short-circuit duration tQsc max. 1 sl

1) Only one output may be shorted at a time.
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2722 006 0002 1 DUAL JK MASTER-SLAVE FLIP-FLOP FZJ121/2.FF32
SYSTEM DESIGN DATA
. o
Uniform system temperature Tamb 0 to +70 C
Uniform system supply voltage (range I) VP 11,4 to13,5 A%
(range II) VP 13,5 to 17 A%
Available d.c. fan-out Na1, max. 10
M min 2,8 \%
.C. noi i i : ; L : ’
D.C. noise margin to all inputs: range I at Vemin {MH min. 2.5 v
. My, min. 2,8 A%
range II at Vppin {MH min. 4,5 v
Supply current at range 1 : VP =12V IP typ. 15 mA
range Il : Vp =15V IP typ. 20 mA
Thermal resistance from system to ambient Rth max. 150 0C/W
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FZJ121/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 0002 1

CHARACTERISTICS Test conditions: atjrange I (Vp =12 V); Tamb =0to+70 °C

Conditions and references
Sym - . 1) Vp
bol min, typ. ' max. o)
Static data
Voltages
Input HIGH: T Vory 6,5 - - vV |11,4
LK Vg | 80 - v |11,4 } YoLELT Y
S Ve | 7,5 - -V |11,4/J QL”
Input LOW: T VTL - - 4,0 VvV |11,4 VQu 210 V
I K Vi1, - - 5,5 V J|and " 0.1 mA
VgL - - 4,5 VvV |13,5 QH =
11,4 - 2)
Output HIGH Vou | 10,0 11,3 - V |and Vi =45V
-Iloyg = 0,1 mA
13,5 Iq )
) ViHZ 7,5V
Output LOW VoL 0,9 1,7 V |11,4 { MU
QL
D.C.noisemargin: HIGH My 2,5 5,0 - VvV [11,4
LOW My, 2,8 5,0 -V ,4
Currents
Input HIGH: T Ity - - 3 pA 13,5 Vi = 1.3,5 v
K S Ity - - 1 pA (other inputs 0V)
Input LOW: T I, - 1,6 3,0 mA|13,5 } ViL=1,7V
BK:s Y | - 0,8 1,5 mA|13,5/) Vi =1,7V
11,4
Output HIGH [Igu | 0,1 - - mAj|and } VoH = 10V
13,5
Output LOW IQL 15 - - mA|ll,4 VQL =1,7V
Supply data
Supply current Ip - 15 24 mA|13,5

1y All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
2) Measured to S, and Sy.
3) For dynamic: -Igy = 1,5 x specified values.
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2722 006 00021

DUAL JK MASTER-SLAVE F LIP-F LOP

FZJ)121/2.FF32

CHARACTERISTICS (continued)

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

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 ms

RorS—=Q

fall time tpdf 180 330 580 ns

rise time tpdr 70 165 330 nms

output fall time tf 70 120 210 ms

output rise time | t; 200 340 570 n&s Cp =10 pF
Clock rate N =

(duty cycle 50%) | fc 0,2 0,5 - MHz Tamb = 25 °C
Input times _

T input tTH 0,6 - - us Vpd =45V

R input tRL 1,0 - - us

S input tSL 1,0 - - s
J or K input

hold time thold 0 - - ns

set-up time tsu 0 - - ns
T input slope (-dV/d)Tmin 1 V/ps

1) All typical values under test conditions : Tamb =25°C and Vp = 12 V,
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FZJ121/2.FF32

DUAL JK MASTER-SLAVE FLIP-FLOP

2722 006 00021

CHARACTERISTICS (continued)

Test conditions: at range IT (Vp = 15 V); Tamp = 0 to +70 °c

Conditions and references

Sym - min. max. A%
bol P
V)
Static data
Voltages
Input HIGH: T VTH 6,5 -V |13,5 VoL <17V
J; K Vin 8,0 -V |13,5 IQ 18 thA
S Vs | 7,5 -V |13,5 QL
Input LOW: T V1, - 4,0 V |11,4 Vop 212V
J; K vViL - 5,5 V |and I = 0.1 mA
Vsi, - 4,5 V |[13,5 QH ~
11,4 2)
’ ViL 4,5V
Output HIGH Vou | 12,0 -V fand |} ETEST
13,5 QH ~ ™
Vigz 7,5 Vz)
- .
Output LOW VQL 1,7 V [13,5 IQL - 18 mA
D.C.noisemargin:HIGH | My 4,5 - vV |13,5
LOW | My 2,8 - vV |13,5
Currents
Input HIGH: T Ity - 3,0 pA 17 Vig=17vVv
LK S Iy - 1,0 pA (other inputs OV)
Input LOW: T Iy, - 3,6 mA|1l7 -1
EKsd || - 1,8 mA|17 ViL =17V
13,5
Output HIGH «'IQH 0,1 - mAjand VQH =12V
17
Output LOW IQL 18 - mA|[13,5 VQL =1,7V
Supply data
Supply current IP - 32 mAj|l7

1) A1l typical values under test conditions: Ty = 25 °C and Vp=15V.

2) Measured to Sy and S;.
3) For dynamic: ~-IgL = 1,5 x specified values.
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2722 006 00021

DUAL JK MASTER-SLAVE FLIP-FLOP

FZJ121/2.FF32

CHARACTERISTICS (continued)

Test conditions at range I (Vp = 15 V); Tymp = 0 to +70 °C

IS)Z;H_ min. typ. 1y max. Conditions and references

Dynamic data
Times
Propagation delay:

T —»Q

fall time tpdf - 470 - ns

rise time tpdr - 330 - ns

R or S—=Q

fall time tpdf - 340 - ns

rise time tpdr - 195 - ns

output fall time te - 75 - ns

output rise time | tr - 410 - ns Cp, = 10 pF
Clock rate N =

(duty cycle 50%) | fc 0,2 0,5 - MHz Tomp = 25 9C
Input times _

T input tTH 0,6 - - HS Vpd =45V

R input tRL 0,6 - - ps

S input ts1, 1,0 - - ps
J or K input

hold time thold - - ns

set-up time tsu 0 - - ns
T input slope (-dV /dt)Tmin 1 V/ps

1y an typical values under test conditions: Tamp = 25 °C and Vp = 15 V.
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FZN21/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 00021

CHARACTERISTICS (continued)

Dynamic data

T INPUT

J or K INPUT

7255;;:”
Waveforms illustrating conditions for change of state

T INPUT

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 FZ)121/2.FF32

CHARACTERISTICS (continued)

Dynamic data

Sz(S‘) INPUT

01(02) OUTPUT

02(0]) OUTPUT

7255575.2

— e e

Pulse generator (S-input): t,. = 350 ns; ty = 120 ns; tgy, = 700 ns; Vpd =+4,5V

+7,5V

St
pulse T
)

generator Q1T
J

T——o| FF

“ i JH e

7255842

pulse

generator L
—
CL |(C,
500 500 S

1L

20

Measuring conditions: Vp = +12 V; +15V
Cp, = 10 pF (including probe and jig capacitance)
Tamb = 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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FZJ121/2.FF32 DUAL JK MASTER-SLAVE FLIP-FLOP 2722 006 00021

CHARACTERISTICS (continued)

Dynamic data PV ———

T INPUT

+1V

Van

01(02) OUTPUT

02(01) OUTPUT

Var -t —| 72555771

Pulse generator (T -input): t, = 350 ns; tg = 120 ns; bty = 400 ns; Vpd =+4,5V

+7,

J { e
{ e-

pulse | *d FF

generator

P S LLET
[

©
QC
¥

Measuring conditions: Vp=+12V; +15V
Cy, = 10 pF (including probe and jig capacitance)
Tamb = 25 °C
All other inputs are floating.

Waveforms and loading circuit illustrating measurement of tp4, and Epdf-
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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.

FF

U -

1103 9110

FF

FF

7258977

QUADRUPLE D-TYPE LATCH FLIP-FLOP

18] _115] _J1a] [13] J12] [11] [1o] J9o
P Q Q D, T, D3 Qs Qg

FZJ131/4.FF33
Q; @4 Dy T, D Q3 Q, @
T2 3] 1] 5T 18] 171 (8

7255975.1

QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 Vv
(range II) Vp nom. 15V
Operating ambient temperature Tamb 0to+70 ©C
Available d.c. fan-out
Tamp = 0 to +70 OC } LOW state NaL max. 10
Average supply current at Ty = 25 °C
Vp=13,5V Ipay typ. 22 mA
Vp=17V Ipav typ. 28 mA
D.C. noise margin at Ty} = 25 °C .
rangel : Vp=12V My =My typ. 5 V
X _ ML typ. 5 V
range [1: Vp =15V { My typ. 8 v
Average power consumption
(50% duty cycle) range I : Vp= 12 V Pyy typ. 264 mW
range II: Vp =15V Pyy typ. 420 mw
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 R15 R16
TR1 D2 D22 TR6
RS R11
R1 R17
A D20
R2 R18
D10 D13 D15 D16 | D18 D19
o ¢ TRS —0Q,
D! p7 | on DI Y
D12
TR2 TR4 ———-I TR7
R6 R10
_ 7255978.1 Oﬂ
D8
D9

LOGIC DIAGRAM

o
D,
= D
7
Y

— Q
T 1

I 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(p | Qtg+1)
tp = bit-time before trigger pulse
L L Qn tp+1 = bit-time after trigger pulse
L| H Q "
H L L
H H H
RATING Limiting values in accordance with the Absolute Maximum System (IEC 134) —
Supply voltage Vp max. 18V E
Output voltage Vq max. vp -_—
Input voltage Vp, VT max. 18 'V
Storage temperature Tstg -65to+150 °C
Operating ambient temperature Tamb 0to+70 ©°C
Output short-circuit duration tQsc max. 1 s 1)
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 NalL max. 10
. X . . . ML, min. 2,8 V
D.C. noise margin to all inputs:range I at Vpmin My min. 25 v
Mg, min. 2,8 V
range I at Vpmin g - min. 4,5 V
Power consumption
(50% duty cycle) at range I : Vpmax P,y max. 432 mW
at range II : Vpmax Pav max. 720 mW
Supply surrent at range I : Vp =12V Ip max. 32 mA
range Il : Vp =15V Ip max. 42 mA
Thermal resistance from system to ambient Rth max. 150 °C/wW
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,pp = 0 to +70 °C

Conditions and references
Sym- Vp
bol min. typ. 1) max. V)
Static data
Voltages
Input HIGH: D, T | Viy 7,5 - - A%
Input LOW: D, T ViL - - 4,5 \%
Output HIGH Vou 10 1,3 - Vv 11,4[{ V=73V
Q ’ —IQH = 0, 1 mA
VTH = 7, 5 A\
Output LOW VQL - 0,9 1,7 A\ 11, 4| Vpi, = 4,5V
IQL = 15 mA
D.C.noise margin
HIGH My 2,5 5,0 - A% 11,
LOW My, 2,8 5,0 - \% 11,4
Currents
Vg =13,5V
. - - IH ’
Input HIGH: D, T Iig 1 pA 13,5 other inputs 0 V
Input LOW: D -Ipy, - - 3 mA 13,5 VDL =1,7V
T =Iy, - - 6 mA 13,5 Vo, = L7V
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: T, p = 25 °C and Vp =12 V.
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2722 006 00031

QUADRUPLE D-TYPE LATCH FLIP-FLOP

FZJ131/4.FF33

CHARACTERISTICS (continued)

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

conditions and

S in. typ. 1 .
ymbol min. typ. 7) max references
Dynamic data
Times
Propagation delay:
T —= Q
fall time tpdf 70 120 210 ns
rise time tpdr 90 160 310 ns
T] — Q2
fall time tpdf 70 120 210 ns
rise time tpdr 90 150 310 ns
D1 — Q1
fall time tpdf 30 70 150 ns
rise time tpdr 90 175 310 ns
D} — Q2
fall time tpdf 70 130 2% ns Cy = 10 pF
rise time tpdr 30 70 150 ns N =
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%) fo 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 1T (Vp = 15 V); Ty = 0 to +70 oc

Conditions and references
Sym - . 1 Vp
bol min. typ.*) max. W)
Static data
Voltages
Input HIGH: D, T VIH 7,5 - - AY
Input LOW: D, T ViL - - 4,5 \%
Output HIGH Vou | 12 143 - v |135 {V% A
-lqu = 0
) Vg =75V
Output LOW VQL - 1,0 1,7 A% 13,5, Vp, =45V
IQ L =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
Vig=17V
Input HIGH: D, T | Iy - - 1,0 pA 17 (C)Itliller inputs 0 V)
Input LOW: D -IpL - - 3,6 mA 17 VpL = 1,7V
T -ITL - - 7,2 mA 17 VTL =1,7V
Output HIGH "IQH 0,1 - - mA 13,5 vQu =12V
Output LOW IQL 18 - - mA 13,5 VQL =1,7V
Qutput short-
circuited -IQsc 9 15 25 mA 17 | Vi=0; Vo = 0
Supply data
Supply current Ip - 28 42 mA 17 V= 0

1) All typ. values under test conditions: T 259 and Vp =15V,

amb
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2722 006 00031

QUADRUPLE D-TYPE LATCH FLIP-FLOP

FZJ131/4.FF33

CHARACTERISTICS (continued)

Test conditions: at range 11 (Vp = 15 V); Tagmp = 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 thdr
T) —= Qg
fall time tpdf
rise time tpdr
D — Q
fall time tpdf
rise time tpdr
Dy —= Q Cy =10 pF
fall time tpdf ol v
ise tim t t.b.f N=1
rise time pdr el Tamb =25 °C
output fa‘ll tl%'ne tf Vpa=4,5V
output rise time t
T
Clock rate
(duty cycle 50%) fe ‘
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

D;,D, or D3,D, INPUT

—
+75V ————————

T, or T, INPUT 50°/o;
ov

04,03 or @5.0; OUTPUT

—

__;\

Q,.Q, or Qg.Qg OUTPUT

—

|-
tholdH

awal

50 %

tpdr
(Ty—Qq)
-
'—pdf
(T,—Q4)

S

-—

tpdf

p
(T, —

D4,05 or D3,0,

INPUT ;

a,)

50%%

tsuL

4
'
l\l
’ 5

R e
TholdL

> |- 7255976.2

tpdr
(Ti— Q)

}
:

Tyor T, INPUT

Qy.Q;0r Q5,Q; OUTPUT

Q,,Q, or Qg,Qg OUTPUT

_/
Y

fre |\

t,
pdr - tpof
(0y—+Q) ™ - =0, —>a)
s50°/o ?
tpdf - — tpdr |-—
(0,-+Q,) (D4—+Q;) 7269680

Waveforms illustrating measurement of tpdr 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
16 151 J14f {13] (12} |11} 10 9

n s |5 17 16 P CT CE Qg Sg Qp Sp QE
0 105 |Oc |0o P

FZJ1461/FF34

see note

RTCQSCQCSDQD¢

2T A

sleT -2 }E 3] &l 1] o] 7] L&
7255980

3|Cq

16 15 14 13 12 " 10 9
?SA ?SB ?Sc ?SD ?R CE "]
o2 & 6 T %« g P CT CE Qg Sg Qa Sp QE

72559811

Ita
=
~

FZJ151/FF35

RTCQScQCsDQD¢

Note 1] (2] 13] & (5] |el |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. 2 v
(range II) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 ©C
Available d.c. fan-out
N . 10
Tamb = 0 to 470 °C LOW state al max
Operating frequency at T, = 25 °C
duty cycle 50%: range 1/1I fe max. 1,5 MHz
Average supply current at T,y = 25 °C
Vp=13,5VatvqQL Ipay typ. 20 mA
Vp =17V at VqQL Ipav typ. 23 mA
D.C. noise margin at Tamp = 25 °C
rangel : Vp=12V M, =My typ. 5 V
ML, typ. 5 Vv
range I[I1: Vp=15V My typ. 3 v
PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZJ41/FF34 DECIMAL COUNTER 2722 006 00041
FZJ151/FF35 4-BIT BINARY COUNTER 2722 006 00051

GENERAL DESCRIPTION

The FZ]J141/FF34 and FZ]151/FF35 are synchronous counters consisting of 4 master-slave

flip-flops.

The FZ]J141/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 FZ]J151/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

FZJ141/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
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|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
Qa| Q|Qc|Qp| QE
ol | L
1l ||| L
2 |L|H|L|L | L
3 |H|H|L|L | L
4Ll | L
s|H|L|H|L | L
6 |L|lH|H|L | L
7|lH|H|H|L | L
sl |L|H | L
9 lH|L|L|H| L
10| L|H|L|H| L
11 |H|{H|L|H]| L
12 |L|L|u|u | 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|Sal Sp| Sc|Sp| Q| W|%|%W L = LOW state (the less positive
LIHl H|H|H]|L LIL|L voltage)
LIL}| X[ X |X|H X | XX X = state is immaterial
t i )IZ }Ii § i g g ;{ All set and reset inputs, when LOW, over-
Llxl xI x| Ll x 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

2722 006 00051 4-BIT BINARY COUNTER

FZJ141/FF34
FZJ151/FF35

LOGIC FUNCTIONS (continued)

Enable conditions

input CE | enable output QE

input CT I
L no count L
H count H

L sle
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 \%

Input current at Vp =17 V =l max. 25 mA —
Storage temperature Tstg =65 to +150 oC g
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
w
a
w
[«
S 8
S 1 w
Q w
0 —O w g
E o —O i
h mQ g
— L d
— S
— & —O e
W—O tm
O; J
m
[«
c,,n N 1
A -0 &N
? & —0 o
[¢)
. |
o} <
le)
< w
» w- & —0| b
% .
8 < . Z%
on [, o
2 E LA - S5
QT @
Q0 o =
8 =B >
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2722 006 00041 DECIMAL COUNTER FZJ141/FF34
2722 006 00051 4-BIT BINARY COUNTER FZJ151/FF35

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to +70 oC
Uniform system supply voltage (range I) Vp 11,4 to 13,5 \4
(range 1I) 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 Vpy,in IMH min. 2.5 v
M min. 2,8 V
. L ’
range II at Vpmin [MH min. 4,5 v
Clock rate at Tapp = 25 °C
duty cycle 50%; range 1/11 fe min. 0,5 MHz
fe typ. 1,5 MHz
Supply current at range I : Vp =12V
at VQH IP typ. 12 mA
at VQL Ip typ. 20 mA
at range Il : Vp =15V
at VQu ip typ. 15 mA
at VQL ) Ip typ. 23 mA
Thermal resistance from system to ambient Rep max. 150 oc/w
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FZJ141/FF34 DECIMAL COUNTER 2722 006 00041
FZJ151/FF35 4-BIT BINARY COUNTER 2722 006 00051

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

Conditions and references
Sym - . 1 Vp
bol min, typ.~) max, )
Static data
Voltages
Input HIGH Vig | 75 - - VvV |14
Input LOW ViL - - 4,5 V 13,5
_ Vi =45V
Qutput HIGH VQH 10 11,3 A% 11,4 {"IQ -0.1mA
Vi =7,5V
- H
Output LOW VQL 0,9 1,7 V 11,4 {IQ=15 mA
D.C. noise margin: HIGH| My 2,5 5,0 - A% 11,4
LOW| My, 2,8 5,0 - 'V 11,4
Currents
Input HIGH Iy - - 1 pA | 13,5 V=135V
Input LOW -IIL - 0,8 1,5 mA| 13,5 VIL =1,7V
‘ 11,4
Output HIGH "IQH 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| Vy=0; Vg = 0
Supply data
Supply current
at VQH Ip - 12 - mA| 13,5| Vy=13,5V
VR=0V
at VqL Ip 20 mA | 13,51) Gher inputs 13,5 V

1) All typical values under test conditions: Tamp = 25 °C and Vp =12V,
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2722 006 00041
2722 006 00051

DECIMAL COUNTER

4-BIT BINARY COUNTER

FZJ141/FF34
FZJ151/FF35

CHARACTERISTICS (continued)

Test conditions: at range I (Vp = 12 V)

:Z;n~ min. typ. 1y max. Conditions and references
Dynamic data
Times
Propagation delay:
T —=QA;QB; Qc; D
fall time tpdf 90 200 450 ns
rise time tpdr 90 200 450 ns
T —=QE
fall time tpaf | 150 300 500 ns
rise time tpdr | 200 400 700 ns
CE—= QE §p£11=4,5V
fall time tpdf 25 60 200 ns c oo 10 oF
rise time togr | 90 200 450 ms L="r
pdr Tamb =25 °C
R —=QA; Qi Qc: QD
fall time tpdf 70 150 310 nms
SA™Qp; 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 ps
Reset pulse duration K,pij =45V
. . 1 - _ =
during set operation tR1S us Tormp = 25 OC
Set inputs (SA;SB; Sc; SD)
set-up time tsu 1 - - us
Set inputs (SA;SB; SC; Sp)
hold time thold 1 - - ps
Output fall time at Q tf 5 20 60 mns
Output rise time tr 90 250 450 ns
Output fall time tQE tf 30 60 210 mns
Output rise time | © tr 70 140 310 ns
T input slope (-dV /dt)Tmin 1 V/ps

l) 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); Ty = 0 to +70 °C

Conditions and reférences
bol min. typ. ) max. V)
Static data
Voltages
Input HIGH Vg 7,5 - - Vv 13,5
Input LOW ViL - - 4,5 V 17,0
- IViL=45V
Output HIGH VQH 12 14,3 A% 13,5 l —IQH -0.1 mA
Vig=7,5V
- : H !
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 -V ,5
Currents
Input HIGH I1H - - 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
Output LOW IQL 18 - - mA | 13,5 VQL =1,7V
Qutput short-circuited —IQSC 9 15 25 mA | 17,0 | Vy=0; VQ =0
Supply data
Supply current
at Vou Ip - 15 23 mA|17,0] V{=17,0V
_ [VR=0V
at VQL IP 23 36,5 mA| 17,0 [other inputs 17,0 V]

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

amb
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2722 006 00041 DECIMA L. COUNTER FZJ]4]/FF34
2722 006 00051 4-BIT BINARY COUNTER FZJ151/FF35

CHARACTERISTICS (continued)
Test conditions : at range Il (Vp = 15 V); Tyqp = 0 to +70 OC

kS)}o,in- min. typ. l) max. Conditions and references
Dynamic data
Times
Propagation delay:
T—=Q
fall time tpdf ns
rise time tpdr ns
T —=QE
fall time tpdf ns
rise time tpdr ns
CE—™QE
fall time tpdf ns
rise time thdr ns Cr = 10 pF
R—Q N =
fall time thdf t.b.f. ns Tamb = 25 °C
SA—=Qa, Sg—=Qp Vpd=4,5V
rise time tpdr : ns
Sc—Q¢, Sp—=Qp
fall time tpdf ns
output fall time | at Q tf ns
output rise time | ty ns
output fall time | at OF
output rise time | Q
T input slope (-dV /)i 1 V/ps

Ly Al typical values under test conditions: Tgpmp = 25 °C and Vp ='15 V.
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FZJ141/FF34 DECIMA L COUNTER
FZJ151/FF35 4-BIT BINARY COUNTER

2722 006 00041
2722 006 00051

CHARACTERISTIC (continued)

R INPUT

tris

Vin
Sa,Sg,Sc or Sp INPUT \

\Vpd Vod
Vig = === ———————
- tsu <— thold —»
Vg ———— —m e —

= Q.Qg,Qc or @y OUTPUT
: 7268339.2
- VaL
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2722 006 00041
2722 006 00051

DECIMA L COUNTER FZJ141/FF34
4-BIT BINARY COUNTER FZJ151/FF35

CHARACTERISTICS (continued)

FZJ141/FF34

R

Sg

So

CcT

Qa

Qg

Q¢

Qp

QE

counter output
situation

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

OUTPUT

OUTPUT

OUTPUT

OUTPUT

OUTPUT

%
a

|
|
|
|
|
|
|
!

[r————————

e ———

I
|
|
|
|
|
|
|
|
|

| |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
;
resetting  setting |

I
I
|
I
|
|
I
I
|
|
|
I
|
|
I
|
|
|
[
|

counting <——blocking

o|e| 6|7 |8]9]o]1]2]z2]

72683411
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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 INPUT

Sa INPUT

$g INPUT

Sc¢ INPUT

Sp INPUT

T INPUT

CT INPUT

Qa OUTPUT

Qg OUTPUT

Q¢ OUTPUT

Qp OUTPUT

QE OUTPUT

counter output
situation

e e (s TS R E S

1
|
(RS Fp N
|
o duduuyuyy
| |
|
! |
| |
l ; | I—
| | | !
| | | |
- | I ]
1 | | |
_ ] ! |
! | | |
| I [ !
___: | I ;
[ | | |
! ' |
- 4 |
1 ! |
] !
— i
1 |
I ! '
—r , :
| | I |
| | | |
| | | |
L |
I ! [ !
resetting  setting | 4+—————— counting —-—b’4———blocking

0‘12!12’13'14|15[0'112‘2’726331.0.1
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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
Qp Qg Qc Qp
21D
C
3]~eo 16]_[5]_[1a] [13] [2] [1] [r6] [e
P C T R Q Sp Q¢ S
wlt at p =0 Yc¢ Sc
FZJ161/FF 36
15{Car Q Cs D Cqp Q4 Sp Qg Sg @
112 B3] e T e 17T 18
72676221
Cs Sa Sg S¢ Sp IR
1 5 7 9 1n |13
72676231
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 |
LO N .
Tamb = 0 to 470 OC | W state al max 10
Average supply current at Tamp = 25 °C
Vp=13,5V Ipay typ. 21 mA
Vp= 17V Ipav typ. 26 mA
D.C. noise margin at T,,p =25 °C
rangel : Vp=12V M =My typ. 5 Vv
. _ : My, typ. 5 V
range II: Vp=15V , My typ. s Vv
Average power consumption
(50% duty cycle) rangeI : Vp=12V Pay typ. 180 mW
range II: 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

GENERAL DESCRIPTION

The FZ]J161/FF 36 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 SB QB Sc Q¢ Sp Qp

Cs

0T o>
} —o| FF —o| FF —o| FF —o| FF
—

Cap

R —o>

T _‘ 7267624 1
Car J

Pin description

Cs = condition set input
D = data input
Cqp = slow-down data input
R = reset input
T = trigger input
CQT = slow-down trigger input
S = set input
Q = output
FUNCTION TABLE
inputs outputs
Cs| R{SA|Sg|{Sc|SpD|Qa | Q| Qc |Q H = HIGH state (the more
positive voltage)
L{ L} X|X|X X L L L L
L = LOW state (the less
Hi Ly HpLH H H L . H H positive voltage)
LI H| X|X | X X shift
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 v
Input current at Vp = 17 V - max. 25 mA
Storage temperature Tstg -65 to +150 °c
Operating ambient temperature Tamb 0to +70 ©
Output short-circuit duration tQsc max. 1 s by

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to +70 °c
Uniform system supply voltage (range I) Vp 11,4t0 13,5 A%
(range II) Vp 13,5 to 17 4
Available d.c. fan-out Nap, max. 10
. I . . ) L min. 2,8 A%
D.C. noise margin tq all inputs: range I at Vpyip {MH min. 2.5 v
. M, min. 2,8 A%
range II at Vpmin {MH min. 45 Vv
Power consumption
(50 % duty cycle) at range I = Vpmax Pay max. 340 mW
at range I1: Vp .y 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 Rin max. 150 °c/w

1y 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); T,y = 0 to +70 °C

Conditions and references
Sym- : 1 Vp
bol min. typ. ) max. W)
Static data
Voltages
Input HIGH . Vig 7,5 - -V (11,4
11,4
Input LOW ViL - N 4,5V |and
13,5
Vi, =4,5V
Output HIGH VaQu 10 11,3 -V |11,4 {—Iéﬁ ol mA
Viyg =7,
Output LOW \o) - 0,9 1,7V |11,4 { IC;IS: 1: ;‘;A
D.C. noise margin:HIGH | My 2,5 5,0 -V 1,4
LOW My, 2,8 5,0 -V 1,4
Currents
Input HIGH Iy - - 1 pA | 13,5 Vig=13,5V
Input LOW
Cg-input -IcsL - - 6 mA|13,5 ViL= 1L,7V
other inputs -IIL - - 1,5 mA| 13,5 Vip= 1,7V
Output short-circuited 2) ‘IQsc 9 15 25 mA| 13,5 Vi=0; VQ =0
Supply data
Supply current Ip - 21 33 mA| 13,5 Vi =20

1) A1l 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
4-BIT SHIFT REGISTER

FZJ161/FF36

CHARACTERISTICS (continued)
Test conditions : at range I (Vp = 12 V); Typp = 0 to 470 OC.

Sym- .t 1) max Conditions and
bol min. typ. ' references
Dynamic data
Times
Propagation delay :
T —=Q
fall time thdf 90 140 450 s
rise time thdr 90 140 450 ns
R —Q
fall time tpar (0,6 0,8 1,3 s Vpa =45V
Cs—Q,55—>Qa,S3—>Qg, -
N=1
Sc—=Qc, Sp—=QD
fall time todf 90 140 450 ns Cy, = 10 pF
rise time tpdr | 100 240 500 ns 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 - - ys Vpd =4,5V;N=1
Clock rate fe 0,5 1,5 - MHz duty cycle 50%
Reset pulse duration trr, | 0,5 - - ps
Reset pulse duration
during set operation tRLS i - - us
Set-up times at Vpd =4, S5V
SA:SB: Sc; Sp; Cs tsu L= = s ‘=
N=1
D tsu 0 - - us
=250
Hold times at Tamp =25 °C
SA; Sg; Scs Sps Cg thoa| 1 - - s
D thold | 0,5 - - s
T input slope (-dV/dO)Tmin 1 V/ps

1) All typical values under test conditions: Tamp = 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
ggl min. typ. l) max. (V?)
Static data
Voltages
Input HIGH Vig 7,5 - -V 13,5
13,5
Input LOW ViL - - 4,5V and
17,0
B Vip=4,5V
Output HIGH VQH 12,0 14,3 A% 13,5 {’IQH -0.1mA
_ ViH=7,5V
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 M, 2,8 5,0 -V 13,5
Currents
Input HIGH Iy - - 1 pAl| 17,0 Vi =17,0V
Input LOW
Cg-input -IcsL - - 7,2 mA| 17,0 Vi=17V
other inputs -1y, - - 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

Iy A1l typ. values under test conditions: Tamb = 25 OC and Vp = 15 V.

2y Short-circuit duration max. 1s.
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2722 006 00061

SINGLE SYNCHRONOUS
4-BIT SHIFT REGISTER

FZJ61/FF36

CHARACTERISTICS (continued)

Test conditions: at range II (Vp = 15 V); T 1, = 0 to +70 oC

Sym- min. typ. 1) max Conditions and
bol - P ’ references
Dynamic data
Times
Propagation delay:
T —‘b-Q
fall time tpdf ns
rise time tpdr ns
R —Q
fall time tpdf us
1% Cy =10 pF
Cs—>Q,SA—>Qa,Sp—>QB, N
Sc—Qc, Sp—=Qp t.b. 1. Tamb = 25 °C
rise time t ns amb
pdr Vpg =4,5V
. pd ’
fall time tpdf ns
output fall time tf ns
output rise time tr ns
T input slope (-dV/d)Tmin 1 V/ps
Waveforms for set operation
ViH
R INPUT
ViL -——~—
VIH— — ——m e
Cs INPUT
Vpd Vpd
Vi
tsu thotd —
VI m e e
Sa,SB.Scor Sp
INPUT Vpd Vpd
Vi
-ty —>le——tp g —>
Vo —— —

QA.QB,QC or QD
OUTPUT

7269681

Iy All typical values under test conditions : Tamb =25 °C and Vp = 15 V.
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FZJ161/FF36 “

SINGLE SYNCHRONOUS
4-BIT SHIFT REGISTER

2722 006 00061

CHARACTERISTICS (continued)

Dynamic data

weor | UL
| | |
Cs INPUT 1 l
! Ll
| |
R INPUT L B ] i
| |
|
D INPUT TR L l—H
=== 1
| | |
S, INPUT L {
| |
Sg INPUT i % }
Sc INPUT | | ! ]
I | |
Sp INPUT } 1 l l
| ] 1
| | ;
Q4 OUTPUT :::1 | |
’ |
|
Qg OUTPUT __ % ] M
‘ |
Q¢ OUTPUT ____;_‘ | [ i
1
|
agouteur T } ] i * i
T | 1 l
- ol shift — a|le——  shift —
parallel set
during which
a trigger pulse
I may not appear [ 7267621
reset §er|ul
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
slc C A 8 16]_[1s]_[1a] [13] _[r2] [11] _[wo] [
- G‘ P A C ic G, G G; G
2
S a |7 FZK101/0S30
11163
— B Py P Ts M R Q
™ [ I o1 Poz Ts 2
delban BT e s 6] 7] (s
PDZTS Py R 7285814, 4
513 ]s]2 6
7248938.3
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 15 A%
Operating ambient temperature Tamb 0 to +70 oc

Average propagation delay:

Tamp =25 %C: Vpq=4,5V (ranges Land 1) tpqr typ. 270 ns
Available d.c. fan-out: LOW state ) Nai, max. 10
D.C. noise margin at Tymp = 25 °C
rangel :Vp =12V M =My typ. 5 v
My, typ. 5 v
range II : VP =15V My typ. 8 A%
Average power consumption
(50% duty cycle) range 1 : Vp =12V Py typ. 145 mW
range [I: Vp =15V Pay 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

v % St Y 8 ¥ W
? 9 wa 9?9 ?
PN ] ,
LeY EQE _uﬁx :w ;—r Emm EQE ﬁzg @mE €A%k 9y éw_ Nzﬂ
"2yl il T.EE 4lay ) 2 ;W_l
81a vy
Yy | x Simeram it SN SIS £
a 910 oL 6yl 8YL JJJF ua La 9a
¥ 6.0 p-o"
[24°1% rx va
Gh—m »l mO
L2y 7Ty €a
4 g — > 14 O 1 fow | | Jeu 02
4 [T [-TFVTY oz sia va
zea €lyL 1 +-pH-o%
0 0—¢ ﬁ ! 9l :a
8LYL 7181 p-o'o
:mmm zey | 6Ty J|A ﬁ sud N.xﬁ ::m .
oza
—
9z wzﬂJ Yoia
8y éﬂl
A60
Asa
€24 SLyL
Ewmm —\. _Nmﬂ_ G»E Emm Emm ﬁmm EE
40— !
NVIOVIA LINDAID
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2722 006 03001 MONOSTABLE MULTIVIBRATOR FZK101/0S30

GENERAL DESCRIPTION

The FZK101/0S830 has the following electrical functions and properties.
If the FZK101/0S30 is used as :

a. Monostable multivibrator: Ppo, TS and M have to be interconnected

b. Pulse delaying circuit : Pp; and Ppy have to be interconnected

c. Pulse shortening circuit : Tg and M have to be interconnected.

d. Delay switch : Pp1 with Pp2 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 Ppj, Ppy, 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 Gj and/or G have to be LOW.

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

Supply voltage Vp max. 18 A%
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 oC

_ . +Ve max. 0,6 \4
Slow -down input voltage -V max 1.0 v

) . +g max. 2,0 mA

Slow-down input current “1G max. 10,0 mA
Output short-circuit duration tQsc max. 1 s b

1) Only one 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 +70  °C
Uniform system supply voltage (range I) Vp 11,4 to 13,5 A%
(range II) Vp 13,5 17 \%
D.C. noise margin: range I at Vppyin M, min 2,8 A%
My min 2,5 A%
range 1I at Vpyin My min 2,8 v
My min 4,5 v
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 = Vpmyax Pav max. 257 mW
at range II = Vppax Pay max. 391 mW
Slow-down capacitor CM max. 500 pF
Thermal resistance from system to ambient Rth max. 150 0C/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. V)
Static data
Voltages
- VoLs1,7V
Input HIGH Vey | 75 - - v 11,4 { QL=15 A
1,4 ( VQuz10 V
Input LOW VGi1, - - 4,5V and
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
Vv =7,5V
- 7V 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 | My, 2,8 5,0 -V 11,4
Currents (per input)
Vg =13,5V
Input HIGH IgH 1,0 pA | 13,5 { (other inputs 0V)
A% =1,7V
- 5 GL ’
Input LOW -1G1, 0,8 1,5 mA | 13,5 { other inputs 13,5V
11,4 VGL =4,5V
Output HIGH -IQH - - 0,1 mA | and {
13,5 VQH =10V
. B _ Vou=7.5V
Output TOW IQL 15 mA | 11,4 { VQL L7V
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 VGH IP - 12,0 17,0 mA | 13,5

1) All typical values under test conditions: T, = 25 9C and Vp =12 V.
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FZK101/0S30

MONOSTABLE MULTIVIBRATOR

2722 006 03001

CHARACTERISTICS (continued)

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

conditions and

; 1
symbol min. typ. *) max. 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 =

R — Q

fall time tpdf 150 300 550 ms Tamb = 25 °C
Output fall time tf 30 80 150 ns _
Output rise time ty 50 100 200 ns Vpd=4,5V
Input pulse duration tGH 0,5 - - us
Reset pulse duration tRL 0,5 - - us
Recovery time trec (Cop+Cp) x 103 s/F Co =10 pF
Set-up time between B and ¢

at G1, G2 tsu 0 - - Hus

at Gz, G4 tsu 0,5 - - us
Output pulse duration tQHmin 400 ns Vp=11,4V
Output pulse duration | tQH 650 700 780  ps Rt =0,5 MQ

Ct =2 nF
Capacitor Ct 0 - ey uF t
Resistor Rt 5 - 500 kQ see note 2
Input slope, Gi, G2 0,1 V/us
G, Gy | (@V/aT 1 V/us

1y All typical values under test conditions: Tgmp = 25 °C and Vp = 12 V.,
2y For higher accuracy R¢ =40 to 200 ke2.

o

R
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2722 006 03001

MONOSTABLE MU LTIVIBRATOR

FZK101/0S30

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

Conditions and references

Sym - . 1 VP
bol min. typ. ) max, )
’;ltic data
Voltages
AY <1,7V
Input HIGH Ve | 7.5 - - v |135 { IQQLL= 18 mA
13,5 VQHZ 12V
Input LOW VgL | — - 4,5V and {
17 —IQH = 0,1 mA
13,5 (Vg =45V
Output HIGH VQH 12,0 14,3 - V and {
17 -Igy = 0,1 mA
A% =7,5V
Output LOW VoL | - 1,0 1,7V | 13,5 { IQGL Sy
D.C.noise margin: HIGH| My 4,5 80 -V 13,5
LOW | My, 2,8 5,0 -V 13,5
Currents (per input)
Vag=17V -
Input HIGH Igy - - 1,0 pA | 17 { ot%er inputs 0 v
VgL =1,7V
Input LOW oL - L0 LEmA 17 { other inl;:uts 17v
13,5 VoL = 4,5V
Output HIGH “Iqu - - 0,1 mA | and {
17 VQH =12V
VGH = 7, 5 V
Output LOW ToL 18 - - mA| 13,5 ver o7
’
Output short-circuited _IQsc 15 37 50 mA | 17 VG= OV;VQ =0V
Supply data
Currents
at Vopy Ip - 14,0 20,0 mA| 17
at VgL, Ip ~ 15,0 21,5 mA| 17

1) All typical values under test conditions: T,mp = 25 9C and Vp = 15 V.
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FZK101/0S30

MONOSTABLE MULTIVIBRATOR

2722 006 03001

CHARACTERISTICS (continued)

Test conditions: at range 11 (VP =1i5V); Tamb =0 to +70 °C

symbol

min. typ. 1) max.

conditions and

references

Dynamic data
Times
Propagation delay:

G —Q

fall time tpdf ns Cp, =10 pF

rise time tpdr ns N=1

R—Q t.b.f

fall time tpdf U ns Tamp = 25 °C
Output fall time tf ns

=4

Output rise time ty ns Vpa =45V
Input pulse duration tGH 0,5 - - ps
Reset pulse duration | tgy, 0,5 - - ps
Recovery time trec (Co+Cp) x 103 s/F Cg, = 10 pF
Set-up time between B and ¢

at G, G2 tsu 0 - - s

at G3, Gy tsy 0,5 - - ps
Output pulse duration tQHmin 400 700 ns Vp=13,5V
Output pulse duration | tQH 650 700 780 ps R¢ = 0,5 MQ
Capacitor Ct 0 - o pF Ct=2nF
Resistor R¢ 5 - 500 k<2 see note 2
Input slope, G1, G 0,1 V/us

G3, G4 (@v/dor 1 V/us

1) A1l typical values under test conditions : Tymp =25 °C and Vp = 15 V.

2) For higher accuracy R¢ = 40 to 200 kQ.
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2722 006 03001 H MONOSTABLE MULTIVIBRATOR FZK101/0S530

CHARACTERISTICS (continued)
Dynamic data

FZK101/0S30 used as monostable multivibrator

Q OUTPUT

VaL 10%

-

tQH — trec [

7255816.3

Conditions: Ppp and M interconnected
tQH =0,7x Ry (Cyu+Cyp)
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2722 006 03001

MONOSTABLE MULTIVIBRATOR

FZK101/0S30

3

GCo+%) tuxs0=P
parosuuodsoruy ¢dg pue 1Ay :suonpuo)d
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°/o01
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2722 006 03001 “ MONOSTABLE MULTIVIBRATOR FZK101/0S30

CHARACTERISTICS (continued)
Dynamic data

FZK101/0S30 used as pulse shortened circuit

toH >~

Vo

Gy or Gg
INPUT

Vo ————|—

Vo —— ——|———

Q QUTPUT
Vpd

VaL

7255815.2
< tpdr ™| tan

Conditions: TS and M interconnected
tgH > 0,7 xR (Cy+ Cp)
tQH = 0,7 xR¢ (CO+Ct)
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FZK101/0S530 ' MONOSTABLE MULTIVIBRATOR 2722 006 03001

CHARACTERISTICS (continued)

Dynamic data

FZK101/0S30 used as pulse shortened circuit

G3 or Gy
INPUT

Q OUTPUT

< tpdf2

< tpdr > tau |
7255818 2
Conditions: Tg and M interconnected
taH £ 0,7 xR¢ (Cy + Cp)

tQH = 'GH

A
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2722 006 06021

FZL101/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
oot L DECODER N.LT! DRIVER
t5{L N
O3l
I o3>
14]°2 decoder |~Q,| 5
1 NIT 005 5 18] [15]_1a] [13] Jr2] [11] fro} [9
B ) driver Oa—; P I, I, I, Ig Qg Qg Q
o__
12|14 027} 8 FZL101/ND30
o8s[10
Qql11 Qo Q9 Q; Q3 Q, Qs Qs &
o—— T2l B el G el 7 e
7264627 __
7255995 —
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12V
(range II) Vp nom. 15
Operating ambient temperature Tamb 0to+70 ©oC
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 Typp = 25 °C
Vp=13,5V Ipay typ. 17 mA
Vp= 17V _ Ipav typ. 18 mA
D.C. noise margin at Tymp = 25 0C
. _ My, typ. 5,5 V
rangel : Vp =12V {MH typ. 45 v
. _ ML typ. 55 V
range II: Vp=15V {MH tp. 75 Vv
Average power consumption
(50% duty cycle) range I : Vp =12V Py typ. 205 mw
range II: Vp=15V Pav typ. 270 mW
PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
1) N.I.T. = numerical indicator tube.
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FZL101/ND 30 SINGLE BCD-DECIMAL 2722 006 06021
DECODER NIT DRIVER

!

GENERAL DESCRIPTION

The FZ1.101/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 kQ resistor, connected to Vp, is required.
At the outputs hazard pulses can appear during transition stages.

LOGIC DIAGRAM

Iy L 1, I,

q 6—l:}—‘—{:}-—~ Ve

oo Do ey I
T {
B
DL L
P '_\.,[./_T G
— 7 71\_ .

Qg

7274093
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2722 006 06021 SINGLE BCD-DECIMAL FZLIO1/ND30
DECODER NIT DRIVER

FUNCTION TABLE

inputs outputs (on-state = L)
Iy | Ip |14 | Ig | Qo |Q1]Q2|Q3|Q4| Q5| Qe |Q7|Q8| Q9
L|L|L|L |L |H|H||H|H|H|H|H|H H
H|L |L L ||H L |H|H|H|HJ|H|H |H|H
L H|L|L {H|H|L |[H|/H|HJH|H|H|H
H{/H|L|L |H|/H|H|L |H|H|H|H|H|H
L|L|H|L |H|H|{HH|L HIH|H|H |H
H|{L |H|{L |H|H|H |H||H|L |H|H|H]|H
L/H|/H|L |H|H | |H|H|H|L |H|H/|H
H{H|H|L|H|H|H|H|H|H]|H]|L |H]|H
L|L|L|H|H|/H|HH|H|H|H|H|L|H
H{L | |L{H|H|H/H|/H|H|HJHIHI|H]|L
L|{H|L|H|H|H|H|H|H|H|H|H|H]|H
H|H|L|H|H|H|/H||H|H|H|H]|H|H/|H
L{L|{H|/H|H|H|H|/H|H|H|H|H|HIH
H{L|H|H{H|H|/H|H|H|H|H|H|HI|H
L{H|{H|H|H|/H|H|H|H|H|H|H|H H
H|{H{H|H|H|HI/H | H|H|H|H|H|HI|H

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 (at any output) VQ max. 80 V
Input voltage Vi max. 18 Vv
Current inte any output (off-state) 1Q max. 2 mA
Current into any output (on-state) I max. 20 mA
Storage temperature Tstg =65 to+150 ©oC
Operating ambient temperature Tamb 0to+70 ©OC
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FZL101/ND30 SINGLE BCD-DECIMAL 2722 006 06021
DECODER NIT DRIVER

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to+70 ©OC
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range II) Vp 13,5to0 17 V
. . . . My, min, 3,3 V
D.C. noise margin to all inputs: range I at Vpmyip { My min. 2.0V
ML min. 3,3 V
range II at Vppyip { My min. 4.0 V
Power consumption :
(50% duty cycle) at range I : Vpmax P,y max. 340 mW
at range Il : Vpmax Pav max. 460 mW
Supply current at range I : Vp =12V Ip max. 25 mA
range Il: Vp =15V Ip max. 27 mA
Thermal resistance from system to ambient Rep max. 150 OC/W
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2722 006 06021 SINGLE BCD-DECIMAL FZL101/ND30
DECODER NIT DRIVER

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

Conditions and refe -
rences
Sym - . 1 Vp
bol min. typ.*) max. W)

Static data
Voltages
Input HIGH Vin 8,0 - - v
Input LOW VIiL - - 5,0 A
Output HIGH VQH 80 - - \% 13,5 —IQH =1mA
Output LOW VQL - - 2,5 \Y% 11,4 IQL = 9 mA
D.C. noise margin

HIGH My 2,0 4,5 - A% , 4

LOW ML 3,3 5,5 - A% , 4
Currents
Input HIGH iy - - 1,0 HA 13,5 Vig=13,5V
Input LOW "IIL - 0,8 1,5 mA 13,5 VIL =0V
Output HIGH:

input combination

0to9 -IQH - - 50 HA 13,5 VQu =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 {at11,14,18=ov

andatlp=13,5V

1) All typical values under test conditions: Tamp = 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); Tyyp = 0 to +70 °C.

kS)z;n- min. typ. 1y max. Conditions and references

Dynamic data
Times
Propagation delay:

Ip —=Q

fall time tpdf 60 150 280 ns Cy, =10 pF

rise time tpdr 30 70 210 ns N=1

I —=Qp Tamb =25 °C

fall time tpdf 30 70 210 ns Vyp =12V

rise time tpdr 60 150 280 nmns Ry, =1kQ

Iy All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
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2722 006 06021 SING LE BCD-DECIMAL FZL101/ND30
DECODER NIT DRIVER

CHARACTERISTICS (continued)
Test conditions: at range 11 (Vp = 15 V); T,y = 0 to +70 oc

Conditions and refe-
rences
bol min, typ.+) max. )

Static data
Voltages
Input HIGH ViH 8,0 - - \%
Input LOW ViL - - 5,0
Output HIGH VQH 80 - - v 17,0 "IQH =1 mA
Output LOW VQL - - 2,5 A% 13,5 IQL =9 mA
D.C. noise margin

HIGH My 4,0 7,5 - A% 13,5

LOW My 3,3 5,5 - v 13,5
Currents
Input HIGH Iiyg - - 1,0 PA 17,00 Vy=17,0V
Input LOW =1y - 1,0 1,8 mA 17,0 Vi=0V
Output HIGH:

input combination

0to9 -IQH - - 50 HA 17,00 Vou =70V

input combination

10 to 15 ~IQH - - 5 BA 17,0 VQH =60V
Supply data input voltage
Supply current Ip - 18 27 mA 17,0y atly, 14,1g=0V

andatlp=13,5V,

1y A1l typical values under test conditions : Tamb =25 °C and Vp = 15 V.
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FZL101/ND30 SINGLE BCD-DECIMAL 2722 006 06021
DECODER NIT DRIVER

CHARACTERISTICS (continued)

i}o’ll'n‘ min. typ. )  max. Conditions and references

Dynamic data
Propagation delay:

Ip = Q

fall time tpdf

rise time tpdr

Iz > QO t.b.f.

fall time tpdf

rise time tpdr

Iy An typical values under test conditions: Ty}, = 25 9C and Vp = 12 V.
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2722 006 14001 FZLIM/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

a |l (I I
18] _[5] [l [i3] [2] [] [io] [ — T 1 1 I
e T Iy O (I  w
g
1 2 3 4 5 6 7
FZL111/SD30 | I i — —
e c
B C LT RBID A @ |_| I_l_ —_ L_l l_ |___
T2l G & 5] 18] 7] 18 d | ] | | |
BI/RBQ 7269446 = _ = -
8 9 10 1 12 13 14 15
7269445
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 v
(range II) Vp nom. 15V
Operating ambient temperature Tamb 0to+70 °C
Output current per output
output transistor in off-state I 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 Ipgy < 40 mA
Vp=16,5V Ipay < 44 mA
D.C. noise margin at T, = 25 °C
rangel: Vp=12V Mj, =My typ. 50 V
, _ My, typ. 5,0 V
range II: Vp=15V {MH typ. 8.0 V
Average power consumption
(50% duty cycle) range I : Vp=13,5V o Pay max. 540 mW
range II: Vp =16,5V Pay 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 at the 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 Bl) 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

LT |RBI cC | B | A|RB a b c| d|le| f|g
o bhiw|w || |jL|L|H L|LjL)jrL|L]|L|H
1 H|X |L|L|L|H| H H|H|H|H|L|LI|H
2 H|X | L|L|H]|L H L | L|H|L|L|H]|L
3 H|{X | L|L|H]|H]| H L|L|L|L|H|H|L
4 H|{X | L|H|L|L H H|L|L|H|H|L]|L
5 H|X |L|H|L |H]| H L|H| L L|H|LI|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|HI!H|HI|H
8 H|X |H|L|L|L| H L|L|L|L|L|L]J]L
9 H|{X |H|L | L |H]| H L|L | L|H|H|LI|L
10 H|{X |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|L]|L
13 H|{X | 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|LI|L
15 H|X | H|H|H|H]| H H|H| H| H|H| H|H
Bl |x|x | X |xX|x|Xx]| L H|H| H|H|H|H|H
RBI 3) |H|L | L |L|L|L L H|H| H|H|H|H|H
LT |L|X | X |X | X |X H L L Ll L|L|L]|L

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

l) If 0-indication is desired, RBI must be supplied with a HIGH signal.

2) A LOW signal at Bl 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

FZLM/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 1)
(range II)
D.C. noise margin to all inputs: range I at Vp i,

range II at Vppin

Power consumption
(50% duty cycle) at range 1 : Vpmax
at range II: Vppax

Supply current at range I : Vp =12V
at range II: Vp=15V

Thermal resistance from system to ambient

max. 18
max. 16,5
max. 25

max. 20
max. 40

-65 to +150
0 to +70

0 to +70

11,4t0'13,5
13,5t0 16,5

»

=)

5
BN
w1 o Ut

max. 540
max. 725
max. 40
max. 44

v
A%
HA

28

<<<< <<

mW

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- Vp
bol )
Static data
Voltages
Input HIGH Vi 11,4
11,4
Input LOW Vi, and
13,5
Outputs ato g vqQ 11,4 IQ =25 pA
Output HIGH
at BI/RBQ VQH 13,5 -lqqg = 0,1 mA
Output LOW
at outputs ato g VqQL 0,7 11,4 IQL =20 mA
VQL 1,0 11,4 L =40 mA
at outputs BI/RBQ VQL 1,7 11,4 IQL =7,5 mA
D.C. noise margin
HIGH My 1,4
LOW My, 1,4
Currents
Input HIGH
at A, B, C, D, RBI Iy 13,5
at BI/RBQ Iy 13,5 | { Vim =135V
at LT IIH 13,5 ’
Input LOW
at A, B, C, D, RBI Iir, 13,5
at BI/RBQ I, 13,5 | (VIL=L7V
at LT I11, 13,5
Supply data
Supply current Ip 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 FZLIM/SD30

CHARACTERISTICS Test conditions: atrange Il (Vp = 15 V); Typp = 0 to +70 OC

Conditions and
references
Sym- . 1 Vp
bol min. typ. °) max. V)
Static data
Voltages
Input HIGH Vg 7,5 - - v 13,5
13,5
Input LOW ViL - - 4,5 A% and
16,5
Outputs ato g VQ - - 16,5 A% 13,5 IQ =25 A
Output HIGH
at BI/RBQ VQH 12 14,3 - v 16,5 'IQH =0,1 mA
Output LOW
at outputs ato g | Vo, - 0,4 0,7 'V 13,5 IqL =20 mA
VQL - 0,7 1,0 v 13,5 IoL =40 mA
at output BI/RBQ VQL - - 1,7 A% 13,5 IgL =9 mA
D.C. noise margin
HIGH My 4,5 8,0 - Vv 13,5
LOW M, 2,8 5,0 - v 13,5
Currents
Input HIGH
at A, B, C, D, RBIL| ITH - -~ 10 LA | 16,5
at BI/RBQ Iy - - 20 pA | 16,5 Vig = 16,5V
at LT ITH - - 30 HA | 16,5
Input LOW
at A, B, C, D, RBI| Iy, - - 2,6 mA | 16,5
at BI/RBQ I - - 5,2 mA| 16,5 ViL=17V
at LT I, - - 7,8 mA | 16,5
Supply data
Supply current Ip - - 44 mA | 16,5 outputs open

1y A1 typical values under test conditions: Tymp = 25 °C and Vp=15V.

April 1977 213






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

Cumz Cwm Ve

it il

14
c
il L % ¢
3|l
- O— ST Q10
2]h
4
‘5 current
sensor
o
FF
RL_____ |

clock

generator
CL C
"1
CeL
; 7269587
v

Logic diagram for short-circuit operation

ple

R

L

a
3112 Q|10
2]

14
Ca

ST

7269583

Logic diagram for normal

operation
16] [15] [14] [13 12 1] [ro] [9
P CL Cq Q ic
FZL121/PA31

C 13 I, L, 2
1 o 5 sl 17] e

7269585
pins 4 to 6 and 11 to 13 are

connected to provide a heatsink

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 CMm1 typ. 500 pF
Cm2 typ. 1,8 nF
PACKAGE OUTLINE 16 lead plastic dual in-line (see page 218).
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FZL121/PA31

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
Output voltage
Input voltage

Output current

Storage temperature

Operating ambient temperature

Vp
Vq
ViH
Q
Tstg
Tamb

CHARACTERISTICS Test conditions: Tamp = 0 to +70 °C

max. 20V
max. Vp
max. Vp
max. 400 mA
-65 to +150  °C
0 to +70  °C

Conditions and refe-
rences
Sym- . Vp
bol min. typ. max. W)
Voltages
Input HIGH VIH 8 - -V 11,4
Input LOW ViIL - - 6 V 20
Hysteresis Vy - 0,4 -V 15
Output LOW voL | - 1,6 2,6 V {{91 z 3,134 A
Currents
Input current I 0,1 - 0,2 mA Vi=2VtoVp
Output current I - - 400 mA 20
Supply current Ip - 5 -  mA 15 Q=0
Nominal lamp current IQ - - 150 mA 20
Capacitors
Capacitance at CL CcL - 39 - nF f=0,5kHz
Capacitance at CQ CM1 ~ 500 - PF
Cva | - 1,8 - nF
Capacitive loads Cy, - - eachCy; nF

216

April 1979



2722 032 00121 SHORT-CIRCUIT-PROOF POWER STAGE FZL121/PA 31

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-terminal (CM1, CMm2). 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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FZL121/PA 3] SHORT-CIRCUIT-PROOF POWER STAGE 2722 032 00121

16 LEAD PLASTIC DUAL IN-LINE

!A 22,0 max <+—— 8 25max ———

g
2 !
2 470
P max
g Y09 }
| min |
4 3 076 %
39/ i I 1
> [¢]0,254]@)] A /“ |
v y U
22 124 . el '
max |
9,50
7‘80 1269632
! i
16 15 A 13 12 " 10 9
N A) Centre-lines of all leads are
1T ) : : — 1 within *#0, 127 mm of the
nominal positions shown; in
1 2 3 4 5 6 7 8 the worst case, the spacing
; T ‘ : i between adjacent leads may
L‘-P‘l LI-PJ l"-l-l’l deviate from nominal by
+0, 254 mm.
top vie
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.
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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

Cwmi Cwmz
o —F——
1% |14
_1__11 Ca _1__11 Ca
21k 7 240 als
3|l ST e 31 ST
71la Vi Tl
] 7y
__15 current
sensor 7269582
wo Logic diagram for normal
Q' operation
FF 7
6] [15] [1a] 13~ 12 1] [ro] [9
R P Q Ca cL ¢
FZL131/PA32
clock
generator L I Iy I, &
Tl B le_5 sl 7] s
CL [ 7269584
10 s pins 4 to 6 and 11 to 13 are
CeL connected to provide a heatsink
; 7269586

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 CmMm1 typ. 500 pF

CM2 typ. 1,8 nF

PACKAGE OUTLINE 16 lead plastic dual in-line (see page 222).

April 1979 219



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. 20V
Output voltage VQ max. Vp

Input voltage Viu 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
iﬁn_ min.  typ. max. (\\/;f)’
Voltages
Input HIGH VIH 8 - -V 11,4
Input LOW Vi - - 6 VvV 20
Hysteresis VH - 0,4 - A% 15
Output HIGH VQu | Vp-3 Vp-L,8 - Vv —IQ =0,4 A
Currents
Input current I 0,1 - 0,2 mA Vi=2VtoVp
Output current HIGH |-Iqy - - 400 mA | 20
Supply current Ip - 5 - mA | 15 Ig=0
Nominal lamp current IQ - - 150 mA | 20
Capacitors
Capacitance at CL CcL - 39 ~ PF f=0,5kHz
Capacitance at CqQ 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 Ch-terminal (CM1, CMZ)' The transition at the output Q can be varied by means of
CM1. A capacitor Ccy, between the C-terminal and ground is required for the clock
generator. Up to 8 clock terminals CL of the types FZ1121/PA31, FZL131/PA32 may
be connected in parallel so that only one capacitor Cc, 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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FZ1131/PA32 SHORT-CIRCUIT-PROOF POWER STAGE 2722 032 00131

16 LEAD PLASTIC DUAL IN-LINE

22,0 max > 8,25max

470
max
3* 09 |
min
-—1l0,76 8
i
[#[0254]@) A

| . .
2.2 1234

7269632

A) Centre-lines of all leads are
1 within +0, 127 mm of the
nominal positions shown; in
1 2 3 4 5 6 7 8 the worst case, the spacing
‘ _,-]— between adjacent leads may
W deviate from nominal by

+0, 254 mm.

top 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.
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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] J7] [el J5
P X Q W

w
la)

FZL141/PA33

By

727617

7276177

Logic diagram for normal operation

Ve

d
Ll

Ry

1

1 F
1
1€

&3

L

\
O

—-ls Q|6 Re
— 1
ot
FF Q, Q,
(054A) (3A)
R
Cock Logic diagram for
generator _I short-circuit operation
CL C ¢ TZ76178
1 2 A
'J'Ccl.
. .
QUICK REFERENCE DATA
Supply voltage range Vp 11,4t0 20 V
Operating ambient temperature Tamb 0to+70 °C
Output current at Q -IQ max. 25 mA
at Qq lqr  max. 500 mA
at Qo Iy 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 2722 032 00141
FOR TRANSISTOR STAGES

GENERAL DESCRIPTION

The FZ1.141/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 Qg) and the ground terminal ¢.

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

Supply.voltage Vp max. 20 V
Output voltage at Q; VQ 1 max. Vp

at Qq VQZ max. Vp
Output currentat Q —IQ max. 25 mA

at Q 1 IQ 1 max. 500 mA

at Qo IQ 9 max. 3 A
Input voltage Vi max. Vp
Storage temperature Tgtg 65 to+150 oc
Operating ambient temperature Tamb 0to+70 °C

CHARACTERISTICS Test conditions : Ty = 0 to +70 °C

Conditions and references
Sym- min.  typ. max. Vp
bol V)
Voltages
Input HIGH Vig 8 - v 11,4
Input LOW V1L - - A% 20
Hysteresis VH - 0,4 v
Output at Q VQI Vp-1,8 Vp-1 -V IQl 0,5 A
Output at Q, VQ2 Vp-3,2 Vp-2 -V IQZ 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 |Iy - - 25 mA
Output current at Q —IQ - - 25 mA

at Q IQ1 - - 500 mA Re=1,6 @

at Qy1Q2 - - 3 A Rg =0,33¢Q
Resistance Ry Vpo1V) - - k@

IQ (mA)
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, FZ1L.131/PA32 and FZL141/PA33 may be combined in parallel so
that only one capacitor Cgy, 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 PLASTIC DUAL IN-LINE Dimensions in mm
° 9,5 max
g
S =7
2 35
B 0,51 min mMax
" L]
[} )
33
30 [ ,
-+|'|=0,45
| PR o)
T - 2,50
9'5 72669911
Y 7 Y ﬂs top view
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2722 006 06011 2.LRD30O

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

Zyi7
[ 200 f19] [w] J17] J18] i15] D4l {13] [12] {11
a P ic ic Gy E; C ic Q2 ic. 22
_1]G D o5
_2E
3)Cy
b 2.LRD30
ZoIn
17]62 > o
Gy E4 C1 i.c. 01 ic. Z1 ic. ¢ ¢

E; 1T 12] 130 1&] 5] 6] 170 18] (o] Lo
C2 72666261

77264625

=

QUICK REFERENCE DATA

Supply voltage Vp 11,4t0 17,0 V
when loaded VPload max. 30 V
Operating ambient temperature Tamb -30to+75 °C

Output current (d.c.)

Tamp = — 35 to +75 °C: Vpjgaqg = 30 V IQL max. 200 mA
Non-repetitive peak output current

tmax = 20 ms QLM max. 400 mA
D.C. noise margin at Tamb = 25 °C My, typ. 6 V

MH typ. 7V

Average power consumption

Tamb = 25 °C; Vp = 15 V; Q = unloaded Pav typ. 40 mwW
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

7264624

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 output 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 -VGg max. 4V
Storage temperature Tstg -30 to + 85 °C
Operating ambient temperature Tamb -30 to+ 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: Typp = —30 to +70 °C

Conditions and references

}?ollm_ min. typ.l) max. Vp
V)
Static data
Voltages 1.4
Input HIGH VcH 8,0 - - A% and VQ = LOW
17,0
11,4
Input LOW VgL - - 4,5 V and IQ = 0,5 mA
17,0
- VGH 28,0 V
Output LOW VQL 0,9 1,3 V 11,4 IQ Z 200 mA
D.C. noise margin: HIGH| My 2,0 7 - A% 11,4
11,4
LOW M 2,8 6 - A% and
17,0
Currents 11,4
Input HIGH IGH - 0,1 10 BA and VG =17,0V
17,0
Input LOW —IGL - - 5,4 mA 17,0 VGL =1,7V
11,4 -
Output HIGH g | - - 05 mA |ama |f yGLZHSY
17,0 Pload ~
11,4
Output LOW oL - - 200 mA | and Vg 28,00V
17,0
Non-repetitive 11,4
peak value; IQLM - - 400 mA and VGH 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 280V
Dynamic data
Input rise time tr 0,1 - - V/us
Input fall time te 0,1 - - V/us

1) Typical values specified at Vp =15V and Tamp = 25 °C.
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2.LRD30O ” DUAL LAMP/RELAY DRIVER 2722 006 06011

CHARACTERISTICS (continued)

Dynamic data

Loading capacitor connected between C and 4.

— \,
K o

OUTPUT

tpaf toar
| |

7264623

Waveforms illustrating measurement of tpdr and tpdf-

Measuring conditions: Vp = 15V input waveform: Vpq = 1vp
I, =200 mA  output waveform: Vpd =% Vpload
Cy, = 10 pF

resistive load

tpdf = (0,55 +0,55x Cy ) ns
tpdr =(0,30 + 0,30 x CL) ns

Cy, in nF; Cy, is 10 to 1000 nF
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2722 032 60091 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

(121 4] [5]
5 4 O Q &y z PZ (@)
B |Z
10]G (¢] B
] [> o—1— PA30
9lE
Cc 192
8 |2
7265328 o G E C ¢1 P1 O
Lo [o] (el [7] Lel top view
7265324
QUICK REFERENCE DATA
Supply voltage Vpi 11,4 to 17,0 A\
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 Tapp = 25 °C Mg, typ. 5 v
My typ. 8 v
Average power consumption at Tamp = 25 °C
Vp1 = 15 V; Q = unloaded;
Vpg=15V; Ry =0 Pav typ. 240 mW

PACKAGE OUTLINE 9 leads special execution (see next page).




PA30 POWER AMPLIFIER 2722 032 00091

PACKAGE OUTLINE Dimensions in mm

9 leads special execution

5,08
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probvdls
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«——— 40502 —> top view
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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 55 V,
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 ¢1 (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 Co ( 10 pF per metre of wire) between V and ¢2

as close as possible to the unit.

CIRCUIT DIAGRAM

P v,
5 PS

pasqt
%%C%Rf*‘z\

) Co =
TR&

2,
O

TR2

LU

<

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 Xié Ezz ;2 X 1
Output voltage Vqu max. 55 v
Input voltage VGH max. 30 v
Negative input voltage -VGL max. 4 \%
Output current (average; t,, = 20 ms) IQL max. 2 A
Output current (peak value) IQ LM max. 5 A
Storage temperature Tstg -40 to +85 °c
Operating ambient temperature Tamb -30 to +75 oc
mf "Operating notes''.
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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. 7) max. W)
Static data
Voltages
11,4
Input HIGH VgH 7,5 - - V Jand Vq = LOW
17,0
11,4
Input LOW VoL - - 4,5 V |and VQ = HIGH
17,0
11,4
’ In = 5 mA
Output HIGH VoH - - 55V |and Q ~_
? 17,0 Vo =45V
11,4 B
Output LOW VoL | - 09 1,3V |and Q7 74
17,0 G="n
11,4
D.C. noise margin: LOW | M, 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 Vo= 17V
Input LOW -lgL - - 5,1 mA| 17,0 Vg = L7V
11,4
’ \Y% =55V
Output HIGH Ioy - 1pA 5 mA| and QH
Q 17.0 Vg s4,5V
11,4
' VQrL=1,3 VvV
Output  LOW (tay = 20 ms)| I L - - 2 A and \ Q ’
Q 17 0 Vg 27,5 V
11,4
(peak value) oM - - 5 A |and VqL=13 Vv
17,0

1) All typical values under test conditions: VP1‘= 15V; VPS =1SV;Ry = 0; Tamp = 25 °C.
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PA30

POWER AMPLIFIER

2722 032 00091

CHARACTERISTICS (continued) Test conditions:. Tamp = —30.to +75 oC

Conditions and references

izin_ min. typ. 1) max. ‘(i/,l:’)

Supply data

Currents Ip1 - 4,3 - mA 15 Vg =17V
Ipq - 2,6 - mA 15 Vg 27,5V
Ipo - 14,5 - mA 15 Vg =45V
Ipo - 12,5 - mA 15 Vg 27,5V

l) All typical values under test conditions: V

P

. -0- _ (o)
L = 15V Vpg = 15 V5 Ry = 0; Ty =25°C.

l
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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 (R,) 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

Wher 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 Vpg 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: -

Ry < L (55~ Vpsmay) ©

VA —_—

Where: IQ = the load current at switching-off.

The decay time of the load current can be calculated from:

I, = Iq exp -

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 (R = 0) if there are no problems with decay time.
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PA30 POWER AMPLIFIER

OPERATING NOTES (continued)

4. Inductance of the load

100 7265326
L \
R
60
(ms) \
40 AN
N
\\\
20 ~
N
\\
q
T
10
1. 1,5 I (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

7265329

Q0

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¢j.

20 _l | |” — 7265325
=_1nF 56 nF 1uF T
| | 1] ! Vo
Vo 0 10nF 100nF L l l ov
- to —>‘ b L——
) 100
o
10
0 2
1 10 10 tp(ps) 103
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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 data processing.

TIMER UNIT

20f |19} 18] |17{ (16} {15] [14f J13] (12| 1

P ic Egy ic. ic. ic. Egz ic. R Q
14 18
Er2 |Eri
RJ12
2o LU P (T
1r b TU30
e Ec; [Ear
L 9
7255552
E G ic Ecp ic. ic ic. ic. E¢y @
1] 12] (3] L&l 1s] el 17 18] [8] o
7255553.2
QUICK REFERENCE DATA
Supply voltage Vp 11,4to0 17,0 A%
" Operating ambient temperature Tomp =30 to +75 °c
Delay time; Ty = 25 °c t4 max. 10 s/pF

Available d.c. fan-out LOW state NaL max. 29

(Tymp = ~25 to +70 °C)
D.C. i in at T =25 0C
P My typ. 6,5 V
Power consumption at Ty, = 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 Ere Rt  Egy p
T—-C::}--o ?
R19
R1 | |R3 R6 R7 RS RN R16| | R17 RIS
D1
R
TR?
I o0
D2
D4 D5 S
D3 T — 1
TR1 ¢4 TRG
RS R »—' TR6
- R10 5
TR2
c1
—] »—(TRB
R2 | [R& R9 Co R4 R15 R18
R TR3 »—||——]
el 4
E(C)Z— '!:l" Eor 7255557.2 gy
t
LOGIC DIAGRAM
Ve
Ry
Schmitt o
trigger O'_OD a
7255556
G Ct
E P

w |
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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 E¢g2, and an external resistor connected across terminals ER 1 and Eg 9.

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 (IEC 134)

Supply voltage Vp max. 18 'V
Output voltage VQu max. Vp
Output current (Q and R not interconnected) IQL max. 46 mA
Input voltages _:’,g ;Zi 1? X
Input current (for negative input voltage) -Ig max. 2,0 mA
Output capacitance CL max. 500 pF
Storage temperature Tstg -25to+85 ©C
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- v
bol min. typl) max. (\/?)
Static data
Voltages B
v 6,8 - - V |11,4 I, =43 mA
GH ’ ’ L 5o
Input HIGH VGH | 9.3 - - V |17,0] 1QL =46 ma **¥)
Vv - - 4,5 V |11,4 v in=0,9V
GL , , QHmin , p
Input LOW VoL | - - 7.3 V [17,0] -Igy=0,25mA
vQu 10 13 - V |1L,4| | VgL =45V
Output HIGH vQu [ 15,3 - -V [17,0] | -Igy =0,25 mA
| Vou=68V,
— Output LOW VoL - - 0,5 vV |11,4 IgL =43 mA )
— : I IQL = 46 mA D)
= D.C. noise margin: HIGH | My 3,2 - -V |[11,4] Vgg=10V
LOW M, 2,8 - -V |11,4 VgL =17V
HIGH | My - 6,5 - V |150] vgy=14V
LO M - - 1 \Y =10V
Currents W L 6,5 v 5,0 GL =10
Input HIGH Ion - - 1 pA|17,0| vVgy=17,0V
-IgL - - 0,95 mA|ll,4] | _
Input LOW -1GL _ _ 1,6 mA|17.0] | VgL =1,7V
Output HIGH -IQn - - 0,50 mA[ll,4 < Xgﬁ - fli,osvv Y
| VgL =7,3V
~lQn - - 0,50 mAl17,0 | VQH = 15,3 V %)
11,4
Output LOW QL - = 43 mA|and zGH - 8' g’ XP "
17,0 QL =%
11,4
\ =0,6V
IoL - - 46 and yoH - P o
17,01 | VQL T 0.5V
Supply data
Currents
Output HIGH Ip - 6,5 7,5 mA|[l7,0 Vg=0V
Output LOW Ip - 17 20 mA|17,0 V=17V
L Typ. values specified at Vp =15 V and Tgamp = 25 °c.
*) Terminal R connected to terminal Q.
*%) Terminal R not connected.
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2722 006 05001 TIMER UNIT

TU30

CHARACTERISTICS  at Vp = 15 V; Tymyp = 25 °c
Dynamic data

Gate input HIGH duration

Output rise time for Cy, =10 pF

Output fall time for Rg = 5 k@; Cy, = 10 pF

Fall propagation delay time

Delay time (C¢ in F; R¢ in Q)

Timing resistor

Timing capacitor

Change in delay time versus
temperature (Ry = 1 MQ; Vp = 15 V)

Change in delay time versus
supply voltage (Typ = 25 °C; Rt = 1 MQ)

value of 500 pF.

Preferred value for C¢: > 1 nF.

tQr typ. 110
tQf typ. 50
tpdf typ. 3
tq o !
d  typ. Cy(Re+10k)
R¢ 0Q to 10
C¢ no limit
typ. -0,1
typ. -0,5

us
ns

ns

Hs
ms

0

M2

%/°C

%/°C

1y

2)

= (11 x C1,)) ns. Cf, is the wiring capacitance in pF with a maximum permissible
Qr L L g cap P

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 Ecg), provided that the charge current is large compared to the leakage current

of the capacitor e. g.:

Icharge = 10-leakage

0,3 Vp
where Icharge = m
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TU30

TIMER UNIT

2722 006 05001

CHARACTERISTICS (continued)

Dynamic data

- TGH—’
10V---1
INPUT ! S_SOT/,,
Vpd
v
-
VQH-—-I
OUTPUT
Vai-------

> tor

| <(ty-5ps) |«

90%

10%

-ty —> > |-t +——ty—>

Pulse generator (G-input): t, = 350 ns

tg =120 ns
tGH= Sps
Vpd =4,5V

+75V

pulse
generator

o >

Measuring conditions: Vp

Waveforms and loading circuit illustrating measurement of tQr, tQf and tpdf.

CL

Tam

=+15V

CL
;, 7260888

= 10 pF (including probe and jig capacitance)
L =+25°C

7255564.3
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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 5x OR
FZH271/4.E030 4322 026 74380 5 x NOR
FZH281/4.NOR30 5 x EXCLUSIVE-OR
FZH291/4.0R30 5 x INVERTER

FZJ101/FF30 4322 026 75430 15 x
FZ]111/FF31 4322 026 75440 15 x
FZ]121/2. FF32 4322 026 74100 8 x
FZ]131/4.FF33 4322 026 74110 4x
FZ]141/FF34 4322 026 74120 12 x
FZ]151/FF35

FZ]161/FF36 4322 026 74360 12 x
FFK101/0S30 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 termiinal.
®With inverted inputs.
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STICKERS

FZ/30-Series

4322 026 74100

1 i3 ]s |7

o]
B

FZJ131/4.FF33

4322 026 74110

Qs [Cp

Qc

Qo

20T

[ FZJLI/FF3. ==

QE

I3

Toulaleclools_Les

o 1z [& (6 [T %

4322 026 74120

4322 026 75430

5 (o

4322 026 75440

11 12 |3 |« [s [s |7 |8 Jto |1

lo .,lu.lu ,io ;LG hla ;ln glo 7&0 ,lns

FZL101/ND30

L.

b b

I3

I3 113 2

4322 026 74370

2.AOR30

4322 026 75460

Cs

2.LRD30 Zp
r J& Is |10 |12
[10 oy als Qa ]os ]uc l°°
5 2[o
] 246y
5 s Cy
Sl e FZJ161/FF36
Wit
2.LRD30
15)Car

Sa Sg Sc So |R

4322 026 75490

4322 026 75450

|16 15 |1
C A |B
10]6G2
10} ss
a |7
]G3
e oL
0S30 M [B,[Ts [P, |R
s[3]a]2 |6
5 |u
PA30 _[B |2
oo > oo ‘D"‘
9le
T Ic Je2
B 12

4322 026 75450 4322 026 75480

4322 026 75420

4322 026 74380

r

Is 7 6] | EE)

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
of the package

max. number of
packages per board

2x7
2x8
2x9
2x 10
2x11

102_0,

24
18
18
12
12

o
o
0
o

112I2333222202332222033322288 2
I3ITILIIILITITLLILLLLILNLL
133228833282228808222888823888

11212233322223832222832322882

Nisnnsasasassansaassessaesss
T333233312332322223222222212
TI3IIIIIIITITIILIIIILLLLLLLS
1388283322888882288883888288
IIIILIIIILTIIIIIIIILL2222L
j3823383388024¢492428882444¢4
II31232322222222222222832282
1313222822228282228288288888

i

v
b
~——9105_Q, . — |107g

1168 £02—— > 726173

.

A ﬂﬂ'f

+

16+01 |4 -+ 254 +003

l<——~8635 +005—»|
7261172

Material
Board thickness
Holes

Contact pads

glass-epoxy

1,6 mm

plated-through, 0, 8 mm diameter,
provided with soldering lands

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 NORbits 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 OC.
— Easy-to-use loading table for system design.

Compatible input and output devices as well as a full range of mounting accessories are available.
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introduction

NORbits

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.LPABO Dual low power amplifier

TU60 Timer unit

2.ASF60 Dual active switch filter

HPAGO 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.

February 1979



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
s TITITITITT

—llaop }

8 equal pitches
of 5,08 {0,20in) "

076 137

- ]
| F s .

<038

Il

25110 7251528.2

'—"&08r<—“———

7 8 9

1 2 3 4 5 6
batch
)l code lg
- R15
10 n 12 13 16

15 16 17

7 equal pitches i
of 5,08 (0,20in)

N

Size A (all types except HPAGO).
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Construction NORbits

- 508 > - 61,5 >
[ 356 > - 533
I [ 1 '
[~ [ I I |
: |
137 16:2 | ‘ X
3 B
= BN pwt 7
83 4 53 1 |
Y 076 " ! © 038
_>| L_om ¢ i )
, e 381 le 127>
8 equal pitches [ -
*}S,OB of 508 (0,20in) —_—_’i 835 7251529.2
I By B M B By O M
1 2 3 4 5 6 7 8 9
Pl |¢
A ris
10 112 13 14 1516 17
! o O g
7 equal pitches
= 78 = o 508 (0,20in)
Size B (type HPAGO).
Terminals suitable for soldering and miniwrap
Wrap tool Gardner Denver, bit number 506633
Wrap wire size 0,3 mm (0,012"" = 28 U.S. gauge = 30 s.w.g.)
Mass
size A 30 g approx.
size B 85 g approx.
Colour coding see data sheets of the units

February 1979



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 NORbits 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 + 26% Levels with Vg =12V £ 5% *
ovV<"0"<+03V ov<"0"<+03V
11,4V <"1" <Vq 83V<<"1" <V

FAN OUT

Number of drive units that can be delivered by a logic 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 NOR60 (with all other inputs returned to the 0-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 NORDbits

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 (Z2.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 NORB0 (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

NORbDits

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% 24 V £ 25% 24V +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. 02zZ.U.
2.1A60, per function 4 2 D.U. 13D.U 20 D.U. 50 Z.U.
2.1A60, connected as

Low Power Amp. 2D.U. Rload = 150 & Rjoad = 300 £ -
2.LPAB0  per function ** 2D.U. Rload = 150 & Rioad = 300 © 0z.u.
HPAGB0O 1D.U. Rioad =6 2 Rioag = 13,6 2 -
TU60 *x 1D.U. 3D.U 5D.U. 02Zz.U.
2.ASF60, per filter ** 100 V4.c. 2D.U 2D.U. 02Z.U.
GLD60, NOR function 1D.U. - 6 D.U.

GLD function 2 D.U. - 900 D.U.
PS90 — - 6 D.U. 80 Z.U.
FF90 22Z.U. - 5D.U. 72Z.U.

*

that includes either a PS90, an FF90 or a TU60.
** No Z.U. available, therefore these units must not be used to drive an FF90 or 2.TG90 directly.
A |ABO 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 TUGO.

2 inputs of the NOR must be connected in parallel. Signal must be derived from a chain of units

February 1979



NORbits

General

TEST SPECIFICATIONS

All units meet the following test specifications.

Test

IEC 68

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-56d.

Method 103B, Cond. D;
check at 0-10/14d-56d.

Temp. cycle test

Test Na, 30 min., 2-3 min.

in between; preferred:
—40 °C; + 85 OC.

Method 107B, Cond. A;
moderate temp.

- Vibration Test Fb; 10-500-10 Hz, Method 204A, Cond. A;
= 1 octave/min.; amplitude 10-500-10 Hz, 16 min.;
0,75 mm max.; 10g max. amplitude 0,75 max.;
3x3h. 10g max., 3 x 3 h.
Shock - Method 202B, 3 blows 50g.
Robustness of terminations Test Up + Upg. Method 211A + (B or C).
Solderability + solder heat Test T; at O h and at 56d; Method 210, at O h and
no electrial test. at 56d; no electrical test.
Corrosion resistance 1% SO2 solution, 95% R.H., 35 OC, 1 day.
Recovery 27 days.
10 February 1979




2722 008 00001 2.NOR 60

DUAL FOUR INPUT NOR GATE

Function dual NOR (positive logic)

Case size: A; colour: black

CIRCUIT DATA

7 %
A 0
1" 5
2 R TR2 n
3 12
I 1<)
TN

Circuit diagram

1

2|

3] Oﬂa

—u| Norso

10

1 1

w ' jo-
1, 2, 3, 4 = input NOR 1 1'3"‘ NORSO 7251357.2
5 = output NOR 2
6 =n.c.

i ymbol

7 = for supply NOR 1 (Vg) Drawing s s
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 (Vg)
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 H ' ll 11



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 =1,95 mA
Input requirement 1D.U. 1D.U.
Output capability 6 D.U. 4D.U.
two three four
paralleled paralleled paralleled
single input inputs inputs inputs
Input impedance 1) 90 kQ 50 kQ 35 kQ 30 k2
Input current for "0" output l)2) 0,13 mA 0,125 mA 0,11 mA 0,1 mA
Switching speed
Fall time defined below tf = 1,25ps
Fall delay time defined below tgg = 6ps
Vo 7253395
4
09Vo 2 1
Vi B 14 Vo
_ﬂ NORG60 c
7257312 T
ov
NW
Fig. A
o tt | — t

The fall time t; is defined as the time required for the output voltage V4 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).

1) Unused inputs returned to 0-volt line.
2) At Vg =30V,

June 1975
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2722 008 00001 DUAL FOUR INPUT NOR GATE 2-NOR 60

Vi 7253394

‘1V 1 10
11
3 12 Vo
— t - —
4] NOR60 13] NOR60 c

¢ | — T T
T 7253437

ov ov

A

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)

Supply voltage Vg ET: 38 ://d.c. ,
Positive transient on Vg max. 10 V during 10 us
Positive input voltage +Vi max. 90 V

Negative input voltage -Vi max. 18V

May 1969 “






2722 008 00011

4_.NOR 60

QUADRUPLE 2x2 + 2x3 INPUT NOR GATE

quadruple NOR (positive logic)

Function

Case

CIRCUIT DATA

size: A; colour: black

TR3

1 2 3 o L] 6 7 L 9
5| 4.NOR60 Q I
10 n 12 13 1% 15 16 17

|
7257215

Terminal location

N
w
i

input NOR 1
= output NOR 4
output NOR 2
input NOR 3

1}

O N OB
[oe}
n

I

0 V common
10, 11, 12 = input NOR 2
13 = output NOR 3
14 = output NOR 1
15, 17 = input NOR 4

for supply NOR 1 (V)

oo

NOR60

0_1_3_

E

17]

1

NOR60

Oi_

16 = for supply NOR 2, 3, 4 (Vg)

7257216

o]

NOR60

O

NI
[#]2]5

1

NOR60

O

72572140

Drawing symbols

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 l ‘



4.NOR60O QUADRUPLE 2x2 + 2x3 INPUT NOR GATE

2722 008 00011

CHARACTERISTICS

Supply current at Vgpom
at Vgmax
Input requirement

Output capability

Input impedance )
Input current for "0" output l)2)
Switching speed

Fall time defined below

Fall delay time defined below

7253395A

08V,

| tf |l

at Vg = 24 V £25% at Vg = 12V £5%
3,5 mA 1,75 mA
< 4,8 mA < 1,95 mA
1D.U. 1D.U.
6 D.U. 4D.U.
two three
single input paralleled paralleled
inputs inputs
90 k2 50 kS2 35 k€2
0,13 mA 0,125 mA 0,11 mA
tf < 14 us
tfd < 26 us

c

7258073 ov

1
2] 1

Vi ___g 14 Vo
—1 NORG60

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, the output being

loaded with C = 200 pF (see Fig.A).

1) Not used inputs returned to 0-volt line.

2y At Vg =30 V.

o |

January 1974



2722 008 00011

QUADRUPLE 2x2 + 2x3 INPUT NOR GATE 4_NORG6O

Vi

7253394

“\V
t
Vo [E——
‘1V
tfg t

10]
2 1 1w N 1 5
Vi 12 Yo
=1 NoRso 21 NORSO
c c

ov 7259074 ov

Fig.B

The fall delay time tgq 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

Positive transient on Vg

Positive input voltage

Negative input voltage

max. 30 Vd.c.

Vs min. 0 V

max. 10 V for 10 ps
+Vj max. 90 V
-Vi max. 24 V

June 1970






2722 008 01001 2.1A 60

DUAL INVERTER AMPLIFIER

Function The unit comprises two identical Inverter
Amplifiers. Use as a single inverting Low
Power Amplifier is feasible.

Case Size:A; colour: blue

CIRCUIT DATA D

—gv I

i P o S g ot
1A60 2.1A60
B L
6
. . 13 5
Terminal location — D 6—1— Drawing symbols

1, 2, 3 =n.c. 1A60 ros1386.2 with important
4 = input IA 1 connections
5 = output IA 2
6 = collector resistor IA 2
7 = n.c.
8 = base of IA 2 transistor
9 =0V common 15 =n.c.
10, 11, 12 = n.c. 16 = for supply (Vg)
13 = input IA 2 17 = emitter of A 1
14 = output IA 1 transistor

May 1969 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,

. 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.

. 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 LLA, as L.P.A.
Supply current at Vgpom | 10,9 mA 10,9 mA + 5,5 mA 5,5 mA +
Iioad I1oad
S‘;‘E’.’. fufigzz Vs max | < 15 5 mA ikl):z ’_f‘g‘oo o |=6.5ma ilizfzr‘;’;o o
Input requirement 2D.U. 2 D.U. 2D.U. 2 D.U.
Output capability 20 D.U. 140 D.U. 1) |13D.U.
Minimum load resistance ‘ 3000 1) 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

1) 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 | l January 1974



2722 008 01001 DUAL INVERTER AMPLIFIER 2.1A 60

Vo 7253395

0.9 Vo

Lo PT
1A60
C

[ Js T

728731 ov

s1V

tr | — t Fig.A

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).

Vi 7253394

f

‘W 6

v > w 3l D> 5 Vo
: —t 1A60 1A60
c c
Vool — 7] Je T T

T 2257313 ov oV

=

A

teg —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).

May 1969 P21



2.1A60 DUAL INVERTER AMPLIFIER

2722 008 01001

LIMITING VALUES (Destruction may occur if these values are exceeded)

Supply voltage Vg 2?:: 38 Xd.c.
Positive transient on Vg max. 10 V during 10 us
Positive input voltage +V4, +V)3 max. 70 V
Negative input voltage -V4, -Vi3 max. 16 V
- Positive voltage at pin 8 +Vg max. 4 V via min. 500 @
Negative voltage at pin 8 Vg max. S5 V
22 H “ 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

TR1 S TR3 r—e11

TR2 )TRA

7257219 9
1)
2] > o5
LPAGO
D> o
Terminal location 73] 14
- LPA60
1, 2 = n.c. 7257217
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

The load should be connected between pins 5 and 7 for LPA1 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 "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
struction the load should be provided with a flywheeling diode,

off. To avoid de-
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 = 12 V +5%
Supply current at Vg nom» Ijgaq =0mA 8 mA 4 mA
Supply current at Vg max and "'1" input,
Rload = 300 @ <108 mA -
Rload = 150 2 - <89.9 mA
Input requirement 2 D.U. 2D.U.
Output capability ‘ 100 mA 80 mA
Min. load resistance 300 @ 150 @
Input impedance 45 kQ
Input current for "0" output at Vg = 30 V 0.285 mA
Output voltage at "1'" input <1 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
w | [



2722 032 00041 DUAL LOW POWER AMPLIFIER 2.LPA 60

Vi
Vo 72533954
0.9V,
FW
kv t
+l tr - ¢ Yo 09V,
Fig.A 1%
01V, 4
I t
| t; |l
- tg 7259072
Fig.B
+Vs
1 10 3000
Vi
=] ] o° 2]] > s [
_h‘ NOR60 13| NOR60 LPAG60
- 7259075

Fig.C
LIMITING VALUES (Destruction may occur if these values are exceeded)
max. 30 Vg .

Supply voltage Vg min 0
Positive transient on Vg max. 10 V for 10 ps
Positive input voltage +Vj max. 70 V

Negative input voltage -Vi max. 16 V

June 1970 H “ 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.
o ke | L—-}

| SISO |

3
Q
a0
%
]

TR2

ILY] RS,
' ) >TR3 >
7251539
+‘ cut 9+
.

.
— e g o o — —
5

With the input at "1" the capacitor (Cext) is discharged. When the input goes to "0",
TR ceases to conduct so that the capacitor is allowed to slowly charge until the
base potential of TR is exceeded. TRy starts to conduct and provides base current
for TR3, which speeds the turn-on of TR2. TRgq ceases to conduct and the output
level changes from "0" to "1". Positive feedback is provided via Dj and R7.

May 1968 I I 27



TU 60

ll 2722 008 03001

TIMER
1 = input 10, 11 = n.c.
2,3 =n.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

TU60

L
7251354,2

Drawing symbol with significant connections

Instructions for connection of the supply

connect 6 and 7,

When Vg = 24 V £25% connect 15 and 17.

. connect 15 and 7,

- 0
When Vg =12V £5% : do not connect 6 and 7.

CHARACTERISTICS at Vg = 24 V £25% at Vg = 12 V +5%
Supply current at Vgpom 6.9 mA 1.9 mA

at Vg max 10.1 mA 2.1 mA
Input requirement 1 D.U. 1D.U.
Output capability 5D.U. 3D.U.
Input impedance 90 k2
Input current for "0" output,

at Vg =30V 0.125 mA

External resistance

Reygt min. 100 k€2, max. 1 MQ

Leakage current of external
capacitor when connected between

pins 4 and 9 max. 100 nA at 10V
pins 15(+) and 4 max. 100 pA at 25V

August 1972



2722 008 03001

TIMER

” TU60

Delay time (see Fig.A)

Max. change of delay time with
temperature (Coyt 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 Rext Cext s (M2 x uF) 1)

- 0,14 %/°C
te < 1lus
ty < 6 us

tset

tsec

min, 11,9 Cext ms (Cgx¢ in uF)

min, 11,9 Cext ms

tst inh min. 18,9 Cext ms

Inhibit duration tinh min, 18,9 Coxt ms
(A shorter tjph gives a shorter
delay)

t‘s__et trec ;—_sgt
o] -
(@) input
ng l
" t gelay R t delay -
(@) output_|
wgr—L
tstinh
tinh
e —
(b) input
"0 e
- t delay [R—
(b) output
“0" 7251527
Fig.A

1y For long delay times the 25 uF, 160 Vymg film capacitor, catalogue number

2222 325 50256 is recommended.

January 1974 H



TU 60 TIMER 2722 008 03001

7253395A 7257314

o[ b s Y Yo ooV £

v, 1 b d 14 Vo
TU60

- 5 TC ‘1v 1Vj
7257310 l—'“'_’ an
ov | tf e »l tr le 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 V4 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 v, max. 30 Vg4, ¢,

min. 0V
Positive transient on Vg max. 10 V for 10 ps
Positive input voltage +V; max. 70V
Negative input voltage -V; max. 16V
External resistance Rext min. 820 Q

30 . “ 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

D4 D3

80O . _ : . . . : —0 17
7276168

© O—¢

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 = not connected
4 = for external 13 = for external

capacitor of ASF1 capacitor of ASF2
output ASF 1

1 2 3 4 5 6 7 8 9
5 = output ASF2 14 =
>| 'd 6 = inverted output 15
ASF1 ASF2

1

i}

inverted output

10 11 12 13 14 15 16 17 7 - Supply (VS) ASF2 16 - Supply (VS) ASF1
: 7276169 8 =0V for external C 17 =0V for external C
9 =0V common

November 1976 31



2.ASF60 DUAL ACTIVE SWITCH FILTER 2722 008 02011

14
L1 Asre0 ]
4Lﬂ_J8

+ l 7276174
5
29 AsF60
oL
13[—{]]—]”
+ 7276175

Drawing symbols with external capacitor

CHARACTERISTICS (per filter)

Supply voltage (Vg) 424V £ 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.

32 l ! November 1976



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%

4or13L["—|80r17
+

7276170

1

14

or
Ov—o\om—
—o
+100V

ASF60

or

£25% 40r13 Lm_] 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
with 1: 1 mark/space
ratio

max.

max.

10,6

C

Hz

Time for which input
must be at logic 'I'
to ensure '1l' out

min.

42C ms

42C ms

Time for which input
must be disconnected
(or at 0 V) to ensure
'0" out

26C ms

min.

18C ms

November 1976
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2.ASF60

DUAL ACTIVE SWITCH FILTER

2722 008 02011

Inverted
outputs

1

or
10
—0~—

+100V

125%

ASF60

4or13|—[”_]80r17
+

7276172

1

or
Oy_o\lg-
—0
+100V

ASF60

+25% 40r13 I_]Borﬂ
+

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 5 7 10.6
with 1:1 mark/space max. -—é— Hz max. _é— Hz
ratio

Time for which input

must be at logic '1' min. 29C ms min. 29C ms
to ensure '0' out

Time for which input

must be disconnected min 87C ms min 45C ms

(or at 0 V) to ensure
'1' out

November 1976



2722 032 00101 HPA 60

HIGH POWER AMPLIFIER

Function Power Amplifier for load switching
Case Size: B; colour: black
CIRCUIT DATA

8O-

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 Rygaq 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

4, 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 S I s W 1 = input
1 2 3 & 5 6 7 8 9 2 = base resistor.of input transistor
3 = base of input transistor
4 =n.c.
PI IC 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)
14 =n.c.
>I k 15 =+ supply, connect to 6
16 =n.c.
0112 13 14 15 16 17 17 = collector of TR3

Fig.2
6[ Iis]w
3
Fig. 3 4 B on
Drawing symbol (one necessary 2] HPABO
interconnection indicated).
9 Jio fn

oy . . 7265310
Additional instructions

a. If the input (pin 1) is driven by a standard "1" level from NOR 60, etc., connectpins
2 and 9.

b. If the supply voltage is 12 V + 5%, connect a resistor of 330 Q between pin 6 and 8,
and a resistor of 1.5 kQ between 15 and 17; both resistors * 5%, 5 W.

c¢. Wiring to pin 3 must be kept remote from the output circuitry.

d. When using pin 3 as a second input, the input résistor should be connected direct to
the pin.

72
36 ' | March 19



2722 032 00101 HIGH POWER AMPLIFIER HPA 60

CHARACTERISTICS
Vg =24V +25% Vg =12V 5%
Supply current at Vg nom
excluding Ijpaq 18.8 mA 15.1.mA
Supply current at Vg max
excluding Iy, 4 < 26.2 mA < 28.8.mA
Required load resistance
at T,p = 45 to 70 OC >13.5Q >6Q
at Ty < 45 °C >12Q >5Q
Required input 1D.U. 1 D.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
29 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 t¢ 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

30V 30V
6 |—+15 (17
150
3
TLvi— > los-ly,
HPAGO
s Totn T 200pF
ov 726531
Fig. 4
VO 7253396 VO 7253397

5 09Vo [——
0.9V,

i 01Vo 01Vo ;

te —» t 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:

Rp=15Q Ly = 10 H
Ry, =209 Ly, =14H
Ry, =30Q no restriction

Switch -off delay time for Ry, = 30 Q and Ly, = 10 H is 770 ms.
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2722 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, 55V
Voltage at pin 1 (2-9 connected)
positive max, 100 V
negative max. 15V
Voltage at pin 3
positive ‘max. 5V via min, 500 2
negative max, 4.5V
Output current S 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.IA 60 connected as a memory element, and
serves well in many HPA 60 applications.

1t 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.

to load Ve
'S,
J+2av
6[ 15,17
3] 0l ov 2k0) 10k
driving | 22kQ 1 > 13
input 2 C
HPAGO BAX13 (2x) %
9 [0 220 | ¢ U2 U3
> o sl > 10
R 3l 1a60 1460
BAX13
== F B
A
7265312
Fig.7

R=0,39 Q(2W)
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.
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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
TR3
D
14 I:] 15

TR1 TR2
3 4
5 12

10 '
13
R1 R2
7263695
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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GLD60O GROUNDED LOAD DRIVER

2722 008 06001

Terminal location

1 =R1 10 = R1, R2

2 = R2 11 = emitter TR1, 0 V if used as NOR
3 = input NOR 12 = input GLD

4 = auxiliary input GLD 13 = input GLD

5 = input NOR 14 = output NOR

6 = positive supply Vg for NOR 15 = output GLD

7 = auxiliary supply 16 = positive supply Vg for GLD

8 = voltage regulator diode, anode 17 = voltage regulator diode, cathode
9 =0V common GLD

1 2 3 & 5 6 ? 8 9
10 n 12 13 14 15 16 17

Fig.2
— {0101
Drawing symbols [
I7 |6 17 10 115
B - >
o o 22 15
5 NOR R1 R2 13 GLD
] (6LD60) (GLD60)
i 8 1 2 B
Fig.3 NOR function auxiliary circuits GLD function
CHARACTERISTICS 7263686
NOR GLD
(supply to pin 6)
Power supply voltage (Vg) +24V £259 +24V +25%
current nom. 3,2 mA nom. 14,2 mA + 194
max. 4,1 mA max. 19,1 mA + Ioad
Input requirements, per terminal 1 D.U. 2D.U.
Output capability 6 D.U. 900 D.U.
at maximum load resistance 3 kQ

Minimum 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 13to 0V)

752 ™) at Tamp = 45 °C
86 2 *) at Typp = 70 °C

120 Q )

*) 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. BAX12 (cathode to pin 15).

42
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2722 008 06001 GROUNDED LOAD DRIVER

GLD60

Resistor network

R1 3010 2

R2 1500 €2
Voltage regulator diode

VD 12V

LIMITING VALUES (Destruction may occur if these values are exceeded)

Supply voltage Vg max. +30 V d.c.
min. 0V d.c.
Positive transient on Vg max.+10V for 10ps
Input voltage
NOR (pins 3, 5) max. +70 V
min. =15V
GLD (pins 12, 13) max. +70 V
min, - 4V
Input current GLD (pin 4) max. +20 mA *)
Output surge current max. 1 A for 20 ms
APPLICATION INFORMATION "IS
A GLD60 as a grounded load amplifier 16
S B
1. The GLD 60 makes it possible to drive loads 2l Vs
(relays, magnetic valves etc.) of which one 13 GLD
side has been connected to ground, —1 (GLD60)

Fig. 4 illustrates also the suitability of the
unit for systems which from the point of

i C

safety require that the load is not activated ov BAXi2
in case of shortcircuitto ground of the output.
Fig. 4 7 1263688
Vs
16
2. High power grounded load drive. 4
Fig.5 shows how higher loads can be driven. _1—2_( D
This circuit permits load resistances down 13 GLD
to 8,6 Q2 (corresponding to a load current of ] (GLD60)
3,5A at Vg =30V). 9
The BDY60 is mounted on an aluminium
heatsink of 150 cm2, thickness 2 mm.
TFor inductive loads a flywheel diode D
(BYX30/50) is required. BYX30
Fig.5 ov

7263689

*) Care should be takennot to apply a voltage > 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
BAX13
BRY39 @
0
— 1T — 1T 1 - —|—
o . 7 | 16 .
1kQ
4 3 1 | 4] D |
. 14 12 15 ¢
l ) 5 NOR O 13 GLD ‘
(GLD60) [ | (GLD60)
10k l " GLD60 9 __I load
l 7263696
inhibit system inputs
Fig. 6

B 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 V» 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 GLD60

Vs Vs
R L I A N 1
. 17 |6 16 |
I
0giC S%SIETT\ 1 D 15 !
NOR1 GLD2 | ®—UV
(GLD6O) (GLD60) I
[ 9
o] T
Vs .
l16 I
> N
GLD1 _|
(GLD6O) -
|9
| ov !
R1
Voo
| - s a
e s 2
LY o!
e 17
17 s 16 .
logic system 1 '
81 15 -
NOR3 @—OV
(GLD60) ‘
0\/]11 I

| (o 8
D .

to next
monitoring circuit

E

Fig.7

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).
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GLD60 GROUNDED LOAD DRIVER 2722 008 06001

4
12 D 15

Vg

]16

| oW
=1 (6LD60)
% Bzx79-9v1
-1
o, &
BAX12 / |
L _ 1
RI
120
o supply
line
ov 72636971

Fig. 8

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 k2 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 V4. Fig.9 shows a suitable generator. The symmetry andthe
frequency are adjusted by means of the 10 k2 potentiometer and the capacitor C respect-
ively. Cycle time T = 1,5C ms approximately (C in uF).

Vs MO Vs Vs
f |
- 7 s 0 16 R1
] 1 |
| 16, () 12 > 15
I 5 NOR T 3 GLD
1 1 (GLD6O) | (6LDSO) {
I " 9 JRZ [
!
N NOR S SR S i
BAX13
1kQ
Fig.9 10kO
Extended application information 1
is given in A.I. 348. 72636941
T
ov
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2722 032 00071

UPA61

UNIVERSAL POWER AMPLIFIER

Function 1

. D.C. switching amplifier.
. Power oscillator for driving thyristor
trigger transformers.

. Pha

se shift module.

. Current source for linear capacitor
discharging.

Case Size: A; Colour: black.

CIRCUIT DATA

9

3 3 |a 15

EC |EO (R +Vs

G

ZD |SO |sC FD

aaps |

va

O—

I

ER Qv |SI |RO |VC

1 9 [s |7 |u

|6 7259196

Quick reference circuit diagram

7257834

Terminal location

1

i

e e i R S
Nt W= O NN U R W N
| T R T TR VR T R noarou

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

= output emitter follower

collector emitter follower
base emitter follower

= restored "0" output Schmitt trigger

input Schmitt trigger

= damping diode power stage

supply voltage +Vg
auxiliary resistor
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UPAG61 UNIVERSAL POWER AMPLIFIER 2722 032 00071

Notes

1. For applications asa power amplifier with a min. permissible load resistance of
90 2, connect pin 13 to pin6. A 1" at pin 14 will switch on the load between pins
8 and 16.

2. For applications asa power amplifier with a min. permissible load resistance of
30 €2, 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.

7 o—:}@ o4
3
TR3
12 TR ’_@_015
14 0—— —t >

O 16

10
50 TR2 13 +———— 08
6 > TR4
3
170 - 9
7Z59199
Circuit diagram (2)

CHARACTERISTICS

Pins 6 and 13 connected, unless otherwise specified.

Supply at Vg =424 V £ 25% | at Vg = +12 V £ 5%

Supply current at
lload = 0 mA < 110 mA <9mA

Supply current at
"1" input (pin 14) *)
Vg =30V, Rload = 30 Q2 1100 mA

*) Connections as in Note 2 above.
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2722 032 00071 UNIVERSAL POWER AMPLIFIER UPAG1

Input at Vg =424 V4 25% | at Vg =+12 V £ 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 > 4V
at pin 14 >11.4V >5.3V
Input voltage for switching off
load current at pin 5 **) < 1.6V < 1V
at pin 14 < 1.8V <1.2V
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 €2
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 tq 480 ms
Fall time | connected as in Note 2 tf < 0.5 us
Rise time) R, =30, Vg=30V ty =< 10 us
LIMITING VALUES
Supply voltage Vs max. 30 V
min 0V
Positive transient on Vg,
for 10 us max. 10 V
Input voltage at pin 14 +V14 max. 70 V
-V14  min. 0V
Input voltage at pin 5 +Vs max. 30 V
via min. 2200 €2 -Vg min., 0 V
Output current
for 20 ms max. S 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
UPAG61 as 30 ohms load power amplifier.

+24V
(£25%)

3300
(2,5W)

11

———

16

min.
load
resistance

300

input_14| _/" 1312
(2D.U.) 5_(:T <I<>

4

>o

ov

72644794
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2722 032 00081

TT61

DUAL TRIGGER TRANSFORMER

Function

Case

CIRCUIT DATA

~N L N

[e ]

Matching the pulse output from a
power amplifier (e.g. UPA61) to
thyristor gates.

Size A; colour: black.

T

4{:}—1
]
—':}—l

T2

i

4

i

B

7259193

Circuit diagram

. Secondary winding T (cathode thyristor)
. Secondary winding T (gate thyristor)

. Secondary winding T9 (cathode thyristor)
. Secondary winding T2 (gate thyristor)

. Resistance connected to primary winding-T1
11.
12.
13.
14.
15.
16.
17.

Primary winding T (driving source)
Primary winding T1 (+Vg)

Not connected

Not connected

Primary winding T2 (driving source)
Primary winding T2 (+Vg)

2 3

—Te=T. T=T,
? 8
) 761
16 17

10 1" 12 13 14 15

q

7259200

Terminal location

Resistance connected to primary winding Ty
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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 T, = 25 oc
Output pulse in response to step input,
circuit of Fig. 3, Req = 15 Q:
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, Reg=15Q

Req = 229
Vg =30V, Rgg =10Q
Req = 15Q

LIMITING VALUES

Primary switched voltage
across pins 10/12 (17/16)

Primary switched current
no series resistor, duty cycle 1 : 3 max.
82 Q2 internal, duty cycle 1 : 3 max.
39 @ external, duty cycle 1 : 2 max.

ET product per transformer primary at
pins 11, 12 or 15, 16

D.C. test voltage between any pair of
windings for 1 minute

Continuous r.m.s. working voltage

3 to 50 kHz 1)

22,2 mH

=65 uH
=4Q
82 Q
=0,6%

2200 mA
2135 mA

2425 mA
2320 mA

max. 30V 3)

max. 800 mA
max. 170 mA
max. 200 mA

600 Vps

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 us.

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.
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2722 032 0008 1 DUAL TRIGGER TRANSFORMER TT61

APPLICATION INFORMATION

+Vg

15 10
1] 1|2
. . .
11 (1) 13
TN ]: Req
3 12 3
SR e __/—_ 4 6 8 17
15] 7

T2
5 L] L]
TT61 Req
10nF 2 Ula Utb
; U1 =UPAB1 16 8

7259202

®

Fig. 3 Low power relaxation oscillator circuit (10 kHz)

o T
—8,2nF BY206 BY206
987654 3 21 5 7 3 2
UPAG1 TT61
1716 1514 13 12 11 10 1716 15 14 13 12 11 10
| LTTT [ I [
330 330
BZX79- 2700 (10W) (10W)
co (4 aw)
+24V
+25%
72670181
+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

V=24V -25%

12 IglA)

Fig. 4b Gate cathode thyristor voltage versus gate thyristor current
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2722 008 05001

RSAG61

RECTIFIER AND SYNCHRONIZATION ASSEMBLY

Function

Case

CIRCUIT DATA

- 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.

Size: A; colour: black

]

6

|2

72591974

Circuit diagram

7257834
Terminal location

= A.C. input from supply transformer
= Synchronization voltage

= Synchronization voltage

Cathode Dy

AW N
1

5 = Output rectifier bridge

6 = Cathode D;

7 = +12 V output voltage

8 = =12V output voltage

9 =0V from common supply
10 = A.C. input from supply transformer
11 = Synchronizing resistor output
12 = Anode D2
13 = Resistor output cathode Dy
14 = Anode Dj
15 =412V, 150 kQ2 source
16 = +24 V output voltage
17 = +12 V, 100 k2 source
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RSAG1 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 Q min.
4 2 max.
Outputs
Pin number Voltage Current
(9 connected to
c.t. transformer)
16 +18 to +30 V < 220 mA
7 +11to+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 5 and 9 to smooth
the =12 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 is available at pin 11 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.NORG61

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 [11 |3 |u A 2 17 15
+Vg CDj3 |AD3 |Qy R CD, CD4 CD2

10 f1 1 H
6fi1

Z/

40

D ®

13 i2 ]
1]iz O——
oV Qo ADy AD1 AD?
7259195.1 Tg 5 12 8 7

Quick reference circuit diagram
1 = Input NOR 2
2 = Cathode diode Dg
3 = Anode diode D3
4 = Gate resistor
T 2 3 4 s 6 7 8 9 5 = Output NOR 2
6 = Input NOR 1
) C 7 = Anode diode D9
8 = Anode diode D}
9 =0 V common supply

e 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 = +Vg supply for NOR 1 and NOR 2
17 = Cathode diode Dy
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2.NOR61

DUAL NOR-GATE WITH

DIODE-RESISTOR NETWORKS

2722 008 00021

Circuit diagram

CHARACTERISTICS
NOR -gate

Supply current at Vg pom
at Vs max
Input requirement

Output capability

Input impedance 1)
Input current for "0" output 1y 2)
Switching speed

Fall time

Fall delay time

Diode-resistor networks

at Vg = 24 V £25%

at Vg = 12 V #5%

5.6 mA 2.8 mA
7.2 mA 3.1 mA

2 D.U. 2 D.U.

10 D.U. 6 D.U.
pins pins pins 6, 10 and
6,13 ‘ 10,1 13, 1 in parallel
63 k2 47 k2 32 kQ
92 uA 86 HA 75 uA
tf < 1.5us
tygg < 6us

Resistors R (22k$2) car be used as a load of 4 D.U.. ina logic Norbit system.

l) Not used inputs returned to 0-volt line .

2)AtVg=30V
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2722 008 00021

DUAL NOR-GATE WITH

DIODE-RESISTOR NETWORKS

2 .NOR61

LIMITING VALUES
Supply voltage Vs

Positive transient on Vg
Positive input voltage  +Vj
Negative input voltage -V;j
Reverse voltage of diodes
Forward current of diodes

Repetitive peak forward current
of diodes

Dissipation of resistor R

max.
min.

max.
max.
max.
max.

max.

max.

max.

+30

10
70
15
50
75

150
50

v
A%

V for 10 us
\Y

\%

Vv

mA

mA
mW
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2713 001 00001 FF 90

FLIP-FLOP

QUICK REFERENCFE 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
Ve Ve z
7 16 ?W
0,0 504q,

)
neion 0, DT TreT Ot

2
ELo—— LY, ET,

@
)
G

3362

4

08,
6
725786431 L—{:J—%)R

2 o
% %
s T
20—

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 ET?2) 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

—
7257834
1 =T1 = Trigger input 1
2 = ET] = Extension trigger input 1
3 = G2 = Gate input 2
4 = B9 = Transistor TR2 base
5=Q2 = Output 2
6 =R = Reset
7 = Vp = For positive supply (connect
to pin 16)

= Not connected
9=0V =0V common

o]
1

10
11
12
13
14
15
16

17

Drawing symbol

1

I

lw|2]3

l- [NJD:;

ETq
T

— FF90 —
T2
ET, Qz £

%2 g, R

Z By
1

Q1“—

"

ul |6

7257837
Trigger input 2
Extension trigger input 2
Gate input 1
Transistor TR] base
Output 1
Not connected
For positive supply (connect
to pin 7)
Zener diode*

* 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 4 259,
Current < 21 mA
62 January 1974



2713 001 00001

FLIP-FLOP

FF90

Input requirements (see also "Switching times')

function

input
terminal

input requirement

'1' level
(D.U.)

'0' level
(Z.U.)

notes and
instructions

reset
(put Q1 to '1")

set
(put Q2 to '1")

R

B1 via
82 kQ

resistor
2)

1

0

The Set and Reset inputs
may be expanded by
using up to 3 suitable
diodes at each input.
Ensure that the cathode
of each diode is connect-
ed to the input. If the
Set or Reset facilities
are used, inputs must
be held at '0' (and not
left open-circuited) ex~
cept during the com-
mand period.

gate

Gi1, G2

'1' or open-circuit
closes gate.
'0' opens gate.

gate

G1, G2
via a diode
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, T2

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

ETi1, ET2
via a diode

1)2)

Only a '1'-'0" edge oc-
curring within 3 us trig-
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
sible to the appropriate input.

mounted as close as pos-

March 1970



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
! 90%
Vi
"o 1w 7257839
ts t, t, —»

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 the trig-
gering edge is applied to T] or T3. It is permitted to change the gate signal simul-
taneously with the triggering edge.

Delay between triggering edge and tq max. 8 us
negative-going output. typ. 3 us

Vs \

"

Vas
\
tq
g
Va2
0" v 7257840
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2713 001 00001 FLIP-FLOP FF 90

Reset of Set: The appropriate terminal should be at a logical '1' for a minimum of
50 us to reset or set the flip-flop.

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
5
SO
1702
n oGie) «@—Q—ﬂ o—@—— G0,
(2 H &/
enol—| [] L ®0es, Ec,0°>— [] L "oer,
6o 206,
ls 7257841
ov

The unit comprises two gating circuits to perform extra independent trigger func-
tions. Thé 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 G3). 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 resistor (R10), connected to
terminal Qj, provides the 'set' facility for the FF90.

March 1970 ‘ l 67



2.TG90

TWIN-TRIGGER GATE

2713 001 00002

Terminal location

7257834

i

1=T1 = Trigger input

2 = ET] = Extension trigger input 1
3=G2 Gate input 2

4 = Q2 = Output to B2 (pin 4) of FF90
5=3S Set terminal

6 = EG] = Extension gate input

8 = Not connected

9 Not connected

9=0V =0V common

1

"

ELECTRICAL DATA
Power supply
Voltage

Current

Drawing symbol

6 s| |17
2E6, s z

12
2% Py L
e 1

T

“o}=21690
K
—1ET2 4
3le, Y
I51ec,

7257836

10 = T9 = Trigger input 2

11 = ET2 = Extension trigger input 2

12 = G} = Gate input 1

13 =Qp = Output to B] (pin 13) of FF90

14 = Not connected

15 = EG2 = Extension gate input

16 = Vp = For positive supply

17 =7Z = Voltage reference terminal,
connect to Z (pin 17) on FF90

+24 V 4+ 25%
7.5 mA
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2713 001 00002

TWIN-TRIGGER GATE

2.TG90

Input requirements

function

input
terminal

input requirement

'1" level '0' level
(D.U.) (z.U.)

notes and
instructions

set

(put Qg of
associated
FF90 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 isused,
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 us trig-
gers the flip-flop 3. 1f
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 termi-
nal. Ensure that the
anode of each diode is
connected to the input.

For notes see page 4.
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2.TG90 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 a. Driving the trigger inputs of one or more
FF90 or 2.TG90 units
b. Shaping signals to produce NORBIT 60
drive levels

Encapsulation size: A block; colour: green
Output capability 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
b4 Ve
QB i15 6
| p— |
—
-
® "
rol R { R2 R3
B 03———
1+
17
2 09 013
oV ov 7257842 QV

The unit contains a Schmitt trigger circuit followed by an inverting amplifier.
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PS90

PULSE SHAPER

2713 001 00003

Terminal location

Drawing symbol
15kQ

oo

sl":lle

Ve

A
B

PS90

L

1 = A = Input via resistor 9=0
2 =0V =0V common (connect to pins
9 and 13)
3 =B = Input direct to base 10
4 = Not connected 11
5 = Not connected 12
6 = Vp = For positive supply (connect 13=0
alsotopin8vial.5kR2 resistor*)
7 = Not connected 14 =Q
8 = Z = Zener diode ** internally 15=12
connected to pin 15 (connect 16
to pin 6 via 1.5 kQ resistor *) 17 =0

ov
2| I9|13

V =

V =

V =

7257835

0 Vcommon, internal connec-
tion to pin 17 (connect also to
pins 2 and 13)

Not connected

Not connected

Not connected

0 V common (connect also to

pins 2 and 9)

Output

Internally connected to pin 8

Not connected

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
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2713 001 00003 PULSE SHAPER PS90

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 k{2 resistor connected to pin 3 (input require-
ment is 1 D.U.). The circuit then performs as a 2-input NOR function.

The 82 kQresistor should be mounted as close as possible to the unit.

Ve

1.5k
6 8
4

Vp

A PS90 a

82k o

2| [9 13
7258438

ov

-

14

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. +6V +30 V
Input voltage to give 'l' output max. +1.5V -15V
Vp
1.5kQ
6 8
Ve z
R;
1 14
A Q—
3| g PS90

ov
Vi 2L [9 [13

7258541

Hysteresis
’AVi min. = 0.55+0.003 Ri V (Ri in k2)
AVi max. =1.5 +0.012Ri V (Ri in k2)

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 HA 5 mA
Input current to give 'l1' output max. 15uA 0 mA

If driven by a voltage source, the source resistance should be minimum 500 2.
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PS90 PULSE SHAPER 2713 001 00003

Max. positive voltage with Rj = 500 +5V
Max. positive voltage with Rj = 6, 8 kK2 +30 V

With pin 2 not connected the max. source resistance is 50 k2 and the max. nega-
tive voltage is 4 V.,

7258437
Hysteresis
AVi min. =0,32+0,003 Rj V (Ri in k2)
AVi max. = 0,45+ 0,012 Rj V (Rj in k2)
See also ""Switching speed".
Output Data
Output capability 6D.U.
40 Z.U.
Max. capacitive load 200 pF

Switching Speed

7257638

tf < 3us
t1l and t2 depend on input waveforms.
1) Hysteris AVA or AVB
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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
tf |-
tfd 7250542
Fall time tf <0.25us
Fall delay time tfd < 2.5us

March 1970 I l 75
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ACCESSORIES
FOR NORBITS

MODULES

SURVEY

TT60
2722 032 00051

Dual thyristor trigger transformer for producing, in conjunction with a
UPAG60, 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

LSuU60
4322 000 01000
4322 000 01010

Power supply unit for small logic systems with 60-Series NORDbits, to
be built in chassis UMCG60.
Input 01000 version

Input 01010 version

Output (d.c.)

Board dimensions

220V, 45-400 Hz

110 V, 45-400 Hz

150 mA, >18V; 0 mA, <30V
90 x 83 mm

PSU60
2722 151 00041

PSU61
2722 151 00051

Power supply units for 60-Series NORDbits.

Input 240V, 47-440 Hz

Output (d.c.) 500 mA, >18V; 0 mA, <30V
Extra d.c. output PSU61 100V, 25 mA

Dimensions 146 x 76 x 77 mm

MAINS FILTERS

MF 0,5 A
9390 213 00002

Mains filter for control systems consuming less than 0,5 A a.c.

Attenuation 0, 1- 10 MHz 50 dB
A.C. limits 250V, 0,5A
Dimensions 88 x 38 x 39 mm

MF 2,4 A
9390 253 30142

Mains filter for control systems consuming less than 2,4 A a.c.

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 NORSBITS

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, F053 (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

T PeTIg

KERS {drawing symbois on seif-adhesive transparent material)

4322 026 36481
4322 026 71941
4322 026 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.
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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 breadboard
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 UMC60.

September 1969 l l 81



BB 60 BREADBOARD BLOCK 9390 198 00002
for 60-series NORBITS

DESCRIPTION
- 56 -~ 14—
88482828 L 0
38 ( - jz 9390 198 00002
]
_BERRIINIE) G .

7257646

(Dimensions in mm)

The right figure shows the underneathof 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

Delivefy 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
4322 026 38610

GPB60
GPB60O/P

EXPERIMENTERS’ PRINTED-WIRING BOARD

Experimenters’ printed -wiring board (with extractor)with plated-through holes suit-

able for 60-Series NORbits .,

207.0

.
0

%
i i i‘i‘i

72478901

iiiiiiiiiitiiii
L*—— 121.8

Accommodation of NORbits

Material of version GPB &
of version GPB 60/P

Hole diameter
Contacts

Mating connector

10 0
8 1
6 2
3 3
0 4

glass -epoxy
phenol paper

1,2 mm

2x23, gold plated, pitch 0,2"

2422 020 52591 (type F045)

For more information, see Application Note "Printed-wiring boards for 60-Series

Norbit Assemblies', No. 32/522/BE.

January 1974 ’ ‘






4332 000 01000 LSUGO

4332 000 01010

LOGIC SUPPLY UNIT

RZ 27077-11
RZ 27077-8

— -~

LSUW60 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 (4332 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 are soldering tags intended for con-
nection to Norbit blocks on the chassis. A 250 mA fuse (F) is insertedin the second-
ary part of the circuit. Its catalogue number is 4822 253 20011.
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LSU60 LOGIC SUPPLY UNIT 4332 000 01000

+ +
~ t = 24V ==

‘ CT c2 \[g
» Circuit of 220 V version ' tg

4332 000 01010
Circuit
R +
T ‘ D

CT\ red black
1
I
| |
| I
220V, }
green-red |
I
v yellow-red black
o
7258377 Vb yellow-green 7258379
Circuit of 110 V version Transformer of 110 V version
changed for 220 V.,
Outline and connections
] et (] - _\
24V =
- 1 = — ¢
) 24V==
1 — _ -
o]
Dimensions in mm o o
+ ——
24V = 90
-1 == ——»77
R
[— 72\0
AW
- O= © (110V~)
Weight approx 250 g V== v o i = —
+ ——I — ’— /
L 72576141
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 <30 Vd.c.

at 150 mA >18Vd.c.

Temperature range -10 to +70 ©C
Test voltage for 1 min,

across input terminals and earth 2kV r.m.s.

across output terminals and earth 2 kV r.m.s.
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MF 0.5A

9390 213 00002

0.5 A MAINS FILTER

RZ 227482

APPLICATION

This mains filter is intended ‘for use between mains supply connection terminals and
the mains inputs of control systems consuming less than 0.5 Amp. to provide an
attenuation of 50 dB for frequencies between 100 kHz and 10 MHz.

CONSTRUCTION

Unit is potted in a metal housing.

Dimensions in mm

- 88 .
39 [+ 75
|

- » )
g

| _

A\ |

Weight: 280 g

47
a—
o
|
T T

L
fo
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MF 0.5A

0.5 A MAINS FILTER

9390 213 00002

TECHNICAL PERFORMANCE
Maximum a.c. input voltage

; . - [
Maximum a.c. current at Tamb =40 “C

at Tamb = 70 °C
Maximum surge current (20% duty cycle)

Insulation resistance between terminals and case

Test voltages

a) for 1 min. across terminals and case
b) for 2 s across terminals 1 and 2, or 3 and 5
c) for 2 s across terminals 3 and 4, or 4 and 5

Operating temperature range

Storage temperature range

TEST SPECIFICATIONS

250 v

0,75 A
0,5 A

2,5A
> 5 MQ

3500 V d.c.
1625 V d.c.
1800 V a.c., 50 Hz

-25 to +70 °C
-25 to +85 °C

The filter has been designed to meet the tests of MIL-STD-202D

1. Thermal shock test according to method 107B,

5 cycles from =25 to +85 °c

2. Moisture resistance test according to method 1068

3. Humiditytest accordingto method 103B, condition D40 °C, 90 to 95% R.H.

Attenuation

7253845

50dB

/:
I
i
|
i
i
1
!

—

01 1

Circuit diagram

10MHz

'_ r——*—*—_:l—— 3 out,;mt to load

ol |
mains
"]

input ‘
2 5

_L L
E—-}—“— to system earth point

output to load

72538466.3

88 ||
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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.

Dimensions in mm

L )

443
max

77N
l m : \
| ]

H

9002 ——

7269376

105,2 max

Weight: 275 g
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MF 2,4A 2,4 A MAINS FILTER 9390 253 30142

'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 2,4 A a.c.
at Tymp = 85 9C 1,2 A a.c.
max. 7274018
a.c. current
(A)
3
2,44

925 0 25 50 75 8 100
Tamb (°Cl

Repetitive peak current, 50 Hz =10 A
Non-repetitive peak current for 2 s <10A
Impedance at 2,4 A 0,925 Q
Insulation resistance between terminals and case >5 MQ
Test voltage

for 2 s between terminals and case 2700 V d.c.

for 2 s between input or output terminals 1625V d.c.
Attenuation between 0,5 and 10 MHz >40 dB

Circuit diagram

72740201

Operating and storage temperature range =25 to + 85 °oC.

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.

o | I
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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 Vat 0 mA, > 18 V 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

August 1972 ‘ I 91



POWER SUPPLY UNITS

PSU 60 for 60-series NORBITS - 2722 151 00041
PSU 61 2722 151 00051
+10 n ° N ———O o N o
0 o o N —0 o N
=10 N v
+10 E E) [¢]
0 o o
-110 N . N ——0 A ———O TZ5R08
260V 230V 220V 120v 1ov

Input facilities of mains transformer

cable entry

—~ = 1

[y ™ =

~ 8 s g
g & S A
& &
—m—_m

3118) 3(.118) 3(118)

L 12(.472)

146(5.75)
. 76299 _,
4 holes 3.0 (.118)
4 holes 35 (.137)

: 8rad(;
T 1/ 8rad(315)

Y
3 %
] <
o <
v &
R 4 —~
1 . Q
! : ; it
SR 136(5.35) | L50197)
N 3.2(.126
5 152.4(6.0) 2(.126)
Dimensicns in mm, inch values belween brackets.

Case: aluminium

Weight: approx. 1000 g
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4322 026 38790
4322 026 38800

PWB60
PWB60/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. :

1 0 0

o o

207.0

¢

Accommodation

Material of version 4322 026 38790
of version 4322 026 38800

Hole diameter
Contacts

Mating connectot

72516831

ten blocks size A

1.3 mm

ll’lllllo

glass -epoxy (PWB 60)
phenol paper (PWB 60/P)

7251684 %

2x22, gold plated, pitch 0.156"
types F047, F050, F0S53

For more information, see Application Note "Printed-wiring boards for 60-series
Norbit Assemblies", No. 32/522/BE.

May 1969 ]l

o3






4322 026 38810 PWB61
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.

[ -1 ] [ =] - |
0 o |
o 0 o [ [ o o o
J J
(cgssssals . 3ttesss sipssess.  ssssese,
] ..‘.. ..'.l.l
LILE K] J
y 3 ‘-
207.0
‘.
L]
l.' A
I
. o ele
0) [ XD L]
_(. '}51%{.@'. 0 e \\4 .‘:- 0%’ o Oe '-{. :
DOD )
(fiidili I (EeErrrreAnN Y
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.

i
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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.

i

2.9 o o o o

[ of]

* 0 oo
oo

& .
drreeee

98.2

—

iy y
NN I

————

f 72534101
116.8 >
7253409
Accommodation size A + size B (HPA60)
4 0
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 printed circuit 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
A 4©‘§‘Tr_,§ : i_ ©,
' zt‘;g Sj%}j]} {;}E ﬁjf‘:-ﬁl?g é%l e | Eéz
ws ST T TR
- SU,,‘—l; ZE:.U}'I; IS
| E:*}Lﬁ'i"igj i ﬁ\ggjiﬁ ﬁ“{é

- 182,9 -
Y

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
Board thickness 0,8 mm
Hole diameter 1,2 mm

January 1974 “ Il 101






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 chassis 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 clamping the 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).

January 1974 103



UMC 60 UNIVERSAL MOUNTING CHASSIS 4322 026 38330
for 60-series NORBITS

bent 15° approx

L LU feston —5t A
(=) . o
PITEOINS gttt
f N I\ J 099WN N =
|
$ R
p 0 } —0- q §
g
4 11 a1 1 §‘%
W == afé 4 224
!
T cmmssnag s |
Loyt i op t 0
aﬂ_ t \ (o) I 111213141516 17 18 19 20 r‘
]l ]lln][ _"Q;llllll U I R =2 —L";JE!I
~ Lm 630
A-A| | 86 28max
95"‘“‘ 7298909
v
BT
B-B]
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 26441-3

April 1969
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UMC 60 UNIVERSAL MOUNTING CHASSIS 4322 026 38330
for 60-series NORBITS

RZ 26441-8

RZ 26441-4
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4322 026 38330

UNIVERSAL MOUNTING CHASSIS
for 60 -series NORBITS

UMC 60

RZ 26441-9

RZ 26441-10

. April 1969
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2722 032 00051 TT60

THYRISTOR TRIGGER TRANSFORMER

A 51993
APPLICATION
The TT60 can produce, in conjunction with the power amplifier 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

; ﬂﬁi
6 MQ_A & 1!\ A
k3l
—
b
! _D{
ML

— 5,0814—

3L 254
I 4 24 gt
| 3 fcr
TT60 C2
=) 0 E. g2
-« 254 —J 1760

7257279

34

7257280 Drawing symbol

Weight: 80 g approx.

TECHNICAL PERFORMANCE

Turns ratio

primary:secj: 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 T,mp =25 ©C 0.5
Secondary winding resistance at Tymp =25 ©C <0.1Q
Test voltage between the windings for 1 minute 5 kV
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2722 (032 00051 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

= 0,75 us
> 20 us

max. 600 mA

max. 1800 mA

900 pV's
-10 to +85 °C

-40 to +85 °C

9 87 654321

UPAG1
17 16 15 14 13 12 11 10
BZX79- 2700
c10 = (w)
+24 control
*25%, input

Fig. A

Req
<
ov
:La,z vt 31E ]
nF s TT60 R
eq
[ ||

72572811
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TT60 THYRISTOR TRIGGER TRANSFORMER 2722 032 00051

Power oscillator circuit

+24LV
+25%
ov 150
L 8,2nF (6w} 100
g4 (1W)
I l | . E' o BA148
987654321 c,
¢ 92 paws
UPAG1 TT60 2A1%0 100
17 16 1514 13 12 11 10
l [TT1 aw)
BZX79- 3300
c10 L (1W)
Lo
|
| L 99
+24V control I * E‘ cq
+25% input |
I o !
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
UPAG61) ceasing when it becomes "low™" (0 V).
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4322 026 38301

SIM60

Purpose

Supply voltage
Housing
Weight

LOGIC SIMULATOR
for 60-Series NORbits

logic system design simulation (breadboarcing) 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 4322 026 38301
for 60-Series NORbits

DESCRIPTION

The SIMG60 is a self-contained portable logic simulator, housed in a small light-weight
attaché case, containing the following parts:

9 x 2.NORG60 5 x toggle switch

4x 2.IA60 3 x push button

4 x TU60 302 x socket

1 x power supply 10 x patchcord, length 50 cm
4 x indicator lamp . 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

2. NORG60 (see also relevant data sheet)
Units 1 to 18
18 NOR functions, each with 4 identical inputs and 6 paralleled output sockets.

TT°

NORG60

7268970

2. 1A60 (see also relevant data sheet)

Units 19 to 26

8 inverting amplifiers;

Each 2. IA60 can be connected as an LPAG60 to drive a load of 3 W at 24 V.

OiDO&OOEDOE-?O—®—+ZAV

1A60 1A60 | t
9(5 (57 (5 é) 1A (g.ﬂ' 7268972
ov

a

— To use the 2.1A60 as two inverting amplifiers, make the connections indicated by the
arrows IA.

-~ To usc the 2.1A60 as a single LPA60, make the connections indicated by the arrows
LP1 and LP2.
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4322 026 38301 LOGIC SIMULATOR SIM60
for 60-Series NORDits

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.

1 —> 14
ol

TU60

6a 69
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 \ N .
1 white : can be used as output indicators for LPA60, one side connected to +24 V
1 green l

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

+24V —O limiting resistance of 12 k2
7268973

Sockets

Colour indicates function:

Green = inputs

Red = outputs and 24 V

Black = other unit terminals and 0 V

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. ‘
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14322 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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—
Sticker sheet without 4. NOR60 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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=] 1 ] B 21 2} 1 ) I ) I
= . b o = - = ot - o
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53] NOR6O 3] noreo 5] Noreo 3] NOR60 3] Noreo 53] NOR60
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2 1 “ - 1 1 & 1 " 4 1 1o = " A 1 "
3 P— = o= o— o~ o~ o—
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i ] o— o— o— o— o—
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4322 026 71941

Sticker sheet without 4. NOR60 or TT60
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4322 026 71961

These are drawing symbols of NORBITS printed on self-adhesive, transparentma-

STICKERS FOR THE 60-SERIES NORBITS

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
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— e o o= o“— D Jor i D jor
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4322 026 71961

Sticker sheet with 4. NOR60 and TT60

June 1970
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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.

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.

SO |[SE |[ER

0V |AO |RO |B SI

R +Vs |[FD (vC 2D |EI |EC JEO
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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 OC
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 ( UPA6L, 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 4 mm
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 REED 2722 031 00011

[]
125
15.0

260

Fe 51
— L
IVSR B

72493501

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 Vg,
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

02 . 72693471

Dimensions in mm

1.2 VA
32 Ve
50 V,e
0.1 Age
100 Hz

ININIAINTA

A

150 m©2
5 pF

IN

108 @

W%

500 Vge
-25 to +70 °C
-40 to +85 °C

mild steel

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.

&

O

<H,lD

-

7249348

(-]
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2722 031 00011 IRON VANE SWITCHED REED IVSR

The operating distance (D) is the distance between the frontedge 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)

R R

. | — | ——
T A 1
F F
vi| e 7 vl = 7 Vo
IVSR o IVSR
Vo
! | »
~ 72493621 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 \Bﬁage 12 Vq4c
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 carrent 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.
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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.

AN i
Me +12V %
| epo ovi—

7251825.2

Drawing symbol

Dimensions in mm

?

t 101,3 3
. | —
1 T TT
Y | | T
| (ol N ] U
| S | | | | 31
g | [Ty
L Ll | )
| l
| terminals fit 0,250" fastons - 31 —
holes take M4 mounting bolts 72516262
| 4/ \65
' 1 = output
/ ) =
r ] I g ~ + supply
cable clamp l«—305%0) —»le—214 —» T
64,5

Note
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

TECHNICAL PERFORMANCE
Supply voltage, Vg (d.c.)

limiting value

Consumed current

Output voltage,
no object being detected
object being detected

Output resistance
no object being detected
object being detected

Hysteresis for output voltages
of 100 mV - 11V

Output current
no object being detected
object being detected

Maximum detection frequency,
mark to space ratio 1 : 1

Noise (over supply lines)

Ambient temperature range
operating
storage

APPLICATION INFORMATION (typical values)
Detection graphs

Sensitive surface
Axis

Operating point

* Reversal of supply voltage will damage the detector.

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 voitage
of 12 V. (See also Application Sug-
gestions.)
abs. max. 156 V* (destructive at

Tamb = 40 ©C)
max 17 mA

approximately Vg — 0,5 V
max 100 mV

700
34k

0 mm

max 14 mA
max 3,7 mA

1 kHz
<10 mV

—25 to +85 OC
—40 to +85 OC

surface of 31 x 31 mm at the opposite
end of the EPD to the terminals

line perpendicular to the centre of the
sensitive surface

point at which the output voltage of the
EPD is reduced to 100 mV (moment of
detection)
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EPD

ELECTRONIC PROXIMITY DETECTOR

2722 031 00021

Operating distance

Detection range

distance of the leading edge of the refer-
ence object to the axis at the operating
point (x-operating distance)

distance of the reference object to the
sensitive surface (y-operating distance)

y
(mm) T T T T T T — T 7149[553.'
A A axis to "sensitive surface
"sensitive surface” of EPD 7
14 -
13 -~ N " i
12 L «a@NNE N
1 detection object \ | /| | detection object \]
10 [Z]coming from right hand | X" | coming from left hqnddv
5 ! side ! pAMNN g side
/ X |
? object /{ }
6 / \ 1]
5 / A\ Il
4 b -
3
; / \
. : 1
-26 -20 -6 -12 -8 -4 0 & 8 12 ® 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 been passed.

7249669
(mm) T T T T 1T 1T 1T T 11 ]
T1O "sensitive surface”of EPD
9
8 = —
7 P ™ 7 NG
7 ™ <
6 /
5 / object
4 i o
3
/ AN
2 /Yy
1 /1 \
0 d )
-2 -20 -6 -12 -8 -4 0 4 8 12 16 20 2
-X ————p +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
-

mild steel "

5 / .
|
7 !
aluminium |
6 } L

Iy
3 //
2
1 |
|
0 5 10 5 20

4 object width (mm)

7251619

|
4—%—— " ~10V/imm
|
l
|
1l

0 o
0 4 8 12 16
— y(mm)

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.
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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 -25° 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

e ls]s
omz

1Sd

+12v
y EPD ov

72516269

-6V +6V

*) With long cables between EPD and subsequent electronics RC decoupling of inter-
ference can be employed.
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2722 031 00021 ELECTRONIC PROXIMITY DETECTOR

EPD

EPD in conjunction with 10-Series circuit blocks

:
e
=
A & = >
2 U
Me e sl o g
y LEPD ov
ors
>
=i m
=
oV +Hi2v 72516231
EPD in conjunction with 20-Series circuit blocks
- =
1
S ~ >
+12v — 0
Me 3 @ 2
y |ePo ov 1 @
— o ©
1o ol
ok
oV +12v 72516221

EPD in conjunction with 60-Series Norbits

,
1
N1 "
Me ey 3 2 O
f EPD ov 4} NOR60
3009
ov T vetaveas
zvescrz AW ez
SHE 117
3
1 1 D 13
\ o=
Y - i HPAs0
Me ov 3
+ LEFD Ts ol
3002
ov e Vest2uva2s9%
pzvescz W ez
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2713 031 00001 PSD24

PROXIMITY SWITCHED DETECTOR

Supply voltage 24V (d.c.)
Maximum detection frequency 1 kHz
Operating temperature range —25 to +85 °C
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.
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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.

yar=
2
Me +24V =
t [psp2a  OVI=

7276884

Drawing symbol

Dimensions in mm

g
>
|
>

-t 101,3 -
%m wr l‘ T
F'T/__ ﬁ | | |
e §
L O i :,
| B L
__f_m L _J

terminals fit 0,250" fastons

E_

holes take M4 mounting bolts 7281626.2
{/ E )\
. { 1= output
/ ) G | e
/ I ' 3=_ supply
cable clamp «—305+01 —»le— 214 —
-~ 45—
Note
The resistor between the two §,110" Fasions 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

Output 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 (over 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
< Vs

400 ©
8 k&2

0 mm

—max 8 mA
3 mA

1 kHz
<10 mV

—25 to +85 OC
—40 to +85 °C

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)

June 1977
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PSD24

y
(mm) T T — l I — 7149663'
Il 1 1T axis to’ sensmve surface
? I 'sensitive su fcce
14 } -
13 7 \\ ”
ﬁ detection object 7 detection object
Z|coming from right hand X | coming from left hand N
10 side T 7T\ side |1
9 / N }
/ X
3 L .|| object /X‘
A \
6 r__.__..,\,_._, . |> - / B S—
5t ~ A T
T A -
3t A - HIlEEEEE
2 - S S S - - s -~
[ - -
0 11 + r y
=24 =20 -%6 -12 -8 -4 0 4 8 12 6 20 2
—X - — - +Xx(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. 13,56 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 \ 7249669
(mm) F T T T T T T T T T
410 "sensitive surface”
’ 9
8
7 P | ™~ 4/ \\
yid ‘ 3
6
5 4+ blect
b objec 4
3
) / \
1 VA \
0 =2, =20 -6 -12 -8 -4 0 & 8 12 1 20 24
-X ———— +x(mm)
20 June 1977



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.

7249668
y

mild st%//

aluminium |
1
|

: /7

0 5 10 15 20
———p 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 {o +85 OC.
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PSD24

LI

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
(+24V * 109 o
Vs 1 10%) PSR50
3 d.u. |8
9 A 2
0.1 uF PS  arjo——0-:o
1 — 7
./ 2 | S B
Me 39 k2 - —
3 1 PSR50
T PSD24 —7T 3
R Qrlo—
10 4
oV —O0| G Q H—
(C.E.P.) 7276886
Vg (#24V + 25%)
4 d.u.
1 l -
1
./ 2 O '0
Me —
. 3
T PSD24 NORS50
or
NOR60 7276886
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%)

1,6 k2
4 d.u.

A PS90 Qlo——"0'

1
Me 3 3 B
T PSD24 l ov

0.1 uF 2 [9 13

oV oV

(C.E.P.) (C.E.P.) 7276887
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HYBRID INTEGRATED CIRCUITS






S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-parameters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with the incident and
reflected waves aj, bl’ ag and by.

Z a; —» +—Qa3
y by e— —>b Z
z, usi 2z,
) Vs1 Vs2
7Z65648.1
an = Vi1 oo = Vi2
1- 2"

VZ, Vio 1y
V. Vv

by = rl by = r2
VZ, VZ,

Z, = characteristic impedance of the transmission line in which the two-port is
connected.

Vi = incident voltage
Vr = reflected (generated) voltage
The four -pole equations for s-parameters are:
by = sj1aj +s1232
by = 82321 + 82223

Using the subscripts.i for 11, r for 12, f for 21 and o for 22, it follows that:

by
si=sll=—a_1 a2=0
by
5r=512=§'2' a;=0
by
Sf=szl=;1. a2=0
by
SO=822=3_2. a1=0

1) The squares of these quantities have the dimension of power.

w
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S-PARAMETERS

The s-parameters can be named and expressed as follows:

§j T Sq; 7 Input reflection coefficient, .
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Zj = Z, and Vgy = 0.

S, = sy9 = Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zg = Z and Vg4; = 0.

Sg T Sp1 = Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z = ZO and VS2 =0

So = Sp9 = Output reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the output,
under the conditions Zg = Z, and Vg1 = 0.

4 I ' February 1974



OMI186

HYBRID INDUCTIVE PROXIMITY SWITCH

Unpotted hybrid integrated circuit intended for proximity switches in tubular construction.
Positive supply voltage.

The circuit consists of an oscillator, a rectifier stage, a level switch and an output stage.
The load, which may be the coil of an electro magnetic relay, should be connected in
series with the output. A metallic object in the proximity of the oscillator coil attenuates
the oscillator; when the object is within switching distance, the level switch changes state,
the output transistor conducts and the relay is energized. The oscillator coil is not incor-
porated in the OM186. The level switch has about 5% hysteresis so that false switching
due to the remaining ripple of the rectifier stage is avoided. The output transistor is
protected by a diode against transients from the inductive load.

The device is a thick-film circuit deposited on a ceramic substrate. It may be potted,
together with the oscillator coil and a resistor (Rx), in a non-magnetic tubeof 5, 5 mm in-
ner diameter.

QUICK REFERENCE DATA

Supply voltage +Vp 4,5 to 30 v
Load resistance Ry, min. 120 Q2
Switching distance

Ry =330¢€ X typ. 1,5 mm
Hysteresis of switching distance Ax 3 to 10 %
Switching frequency f < 5 kHz
Operating ambient temperature (potted) Tamb -25 to +65 oC

CIRCUIT DIAGRAM

v

i O +
Doz i

. relc\yEl

s

l

16 Vg

] output

'

|

I

1

RS

72690821
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OM186

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

Supply voltage +Vp max. 30 V
Load resistance R, min. 120
Storage temperature Tstg -40to +70 ©°C
Operating ambient temperature (potted) Tambp ~25to+65 ©OC
CHARACTERISTICS
Conditions (unless otherwise specified)
Supply voltage +Vp 4,5t030 V
Load resistance Ry, > 120 @
External resistance of oscillator Ry see switching
distance below

Ambient temperature (potted) Tamb -—25to+65 ©°C
Performance
Supply current (output current not included)

+Vg =24V +Ip typ. 7 mA
Output voltage low (attenuated) at Vp=24V; Ry =120Q +Vor, < 1 Vv

at Vg= 5V; Ry =500L +VoL < 0,25 'V
Output voltage high (non-attenuated) Vou approx. Vg

Switching distance at oscillation coil, 10 + 20 turns;
potcore 5,8 mm

Ry = 180 Q@ X typ. 0,6 mml)

Ry = 330 Q X typ. 1,5 mm}l)

Ry =400 @ ' X typ. 2,5 mml)
Hysteresis of switching distance Ax 3tol0 %
Switching frequency f < 5 kHz

1) The switching distance x depends on the oscillator coil, the material of the metallic
object and Ry. For measuring purposes a steel sheet of 1 mm thickness can be used.
Rx must not be chosen outside the range 180 to 400 Q.
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OoMi186

MECHANICAL DATA ’ Dimensions in mm

Mechanical outline and connections

20t R,

el [ 3
YIS =
2|13

= |0 O

5« R ,+Vg |

5,5
max

7""'—"—VB *

6 «— R

oo

A B 4
10t -< 35,2 max > 7269083.1
A = Metallic object
B = Open potcore or potcore half with coil.

Example of Ferroxcube potcore half : type P9/5, material 3B7 or 3H1.

Insertion of potcore in brass tube

i

s

7269084

If a plastic protection cap is incorporated, its thickness d should be as small as possible,
because it forms a part of the switching distance x.

The brass tube should not extend beyond the potcore.

Soldering recommendation

Use normal 60/40 solder with 2 to 4% silver.

Potting recommendations

First cover the hybrid IC with about 0,5 mm of DC 3140 (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).

January 1977 ! l l l 7






OoMi187

HYBRID INDUCTIVE PROXIMITY SWITCH

Unpotted hybrid integrated circuit intended for proximity switches in tubular construction.
Negative supply voltage.

The circuit consists of an oscillator, a rectifier stage, a level switch and an output stage.
The load, which may be the coil of an electro magnetic relay, should be connected in
series with the output. A metallic object in the proximity of the oscillator coil attenuates
the oscillator; when the object is within switching distance, the level switch changes state,
the output transistor conducts and the relay is energized. The oscillator coil is not incor-
porated in the OM187. The level switch has about 5% hysteresis so that false switching
due to the remaining ripple of the rectifier stage is avoided. The output transistor is
protected by a diode against transients from the inductive load.

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 of 5, 5 mm in-
ner diameter.

QUICK REFERENCE DATA
Supply voltage -Vp 4,5 to 30 A%
Load resistance Ry, min. 120 Q
Switching distance
Rx = 330 Q@ X typ. 1,5 mm
Hysteresis of switching distance Ax 3 to 10 %
Switching frequency f < 5 kHz
Operating ambient temperature (potted) Tamb -25 to +65 °c
CIRCUIT DIAGRAM
_____________________________ 1
15 o-
I
RB[I] GD D2 |
! relay
|
1 RL
16 Ve
I output
|
) TR4 !
I
!
|7 3+

72690811
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omMmi187

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

Supply voltage -V max. 30 V
Load resistance RL min. 120
Storage temperature Tstg -40 to +70  OC
Operating ambient temperature (potted) Tamb ~—25to+65 ©C
CHARACTERISTICS
Conditions (unless otherwise specified)
Supply voltage -VB 4,5t0 30 V
Load resistance Ry, > 120 @
External resistance of oscillator Ry see switching
distance below
Ambient temperature (potted) Tamb —25to+65 ©C
Performance

Supply current (output current not included)

-Vp =24V -Ip typ. 7 mA
Output voltage low (attenuated) at Vg=24V; R, =120Q -VoL < 1 Vv
at Vg= 5V; Ry, =500 -VoL < 0,25 V

Output voltage high (non-attenuated) VOH approx. Vp

Switching distance at oscillator coil, 10 + 20 turns;
potcore 5,8 mm

Ry = 180 Q@ X typ. 0,6 mml)

Ry = 330 Q X typ. 1,5 mml)

Ry = 400 Q X typ. 2,5 mml)
Hysteresis of switching distance Ax 3to10 %
Switching frequency f < 5 kHz

1y Ths switching distance x depends on the oscillator coil, the material of the metallic

object and Rx. For measuring purposes a steel sheet of 1 mm thickness can be used.
Rx must not be chosen outside the range 180 to 400 Q.

10 ” ] r January 1977



OMIi87

MECHANICAL DATA Dimensions in mm

Mechanical outline and connections

20t Red dot on component side,

R« to distinguish from OM186.
—I>1X‘<l— 1 J l

2i/nni — l 3|5 < Ru-Ve !
2|1 |6« Re r?fc?x
SH— 1| O 0|7 «—— +va |
A B 4
10t - 35,2 max > 7269083.1A
A = Metallic object

!

B = Open potcore or potcore half with coil.

Example of Ferroxcube potcore half : type P9/5, material 3B7 or 3HI.
Insertion of potcore in brass tube

d

— | -—

r %

2

7269084

If a plastic protection cap is incorporated, its thickness d should be as small as possible,
because it forms a part of the switching distance x.

The brass tube should not extend beyond the potcore.

Soldering recommendation

Use normal 60/40 solder with 2 to 4% silver.

Potting recommendations

First cover the hybrid IC with about 0,5 mm of DC 3140 (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).
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available OM286
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production OM 287

HYBRID INTEGRATED CIRCUITS FOR
INDUCTIVE PROXIMITY SWITCHES

Hybrid integrated circuits intended for inductive proximity switches in tubular construction. 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 Ve 45t030 V
Output current at Vg > 24 V Te) max. 250 mA
Switching distance; depends on

Ry and oscillator coil X typ. 1to5 mm
Hysteresis of switching distance Ax 3t0o 10 %
Switching frequency f < 5 kHz
Operating ambient temperature Tamb —40to+85 OC*
MECHANICAL DATA Dimensions in mm

N1

¥

5« R ,+Vg f

Ry
X . —¢r{:——]
3l ‘
L20 l kS
> 1

3
S O O 7+—— Vg |
X :

6 «— R

ooo

> c—————

N2 - 35,2 max »| 7284024

A = metallic object
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 + V.

* The tube potting material and connection material are the main limiting factors for the operating
ambient temperature range of the complete module.

April 1979
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om287
T T T T T T T T T T T T T 7
i 0M286 is o+
| " |
relay
1 i
| -
. ' R
TR !s Vg
r output
1
) TRA @D !
D2 !
| I o~
L .
7284025
_____________________________ 1
15 —o-
]
! relay
-
1 RL
- !6 Ve
- T output
- 1
TRe GD !
D2 I
1
17 .
L J
7284026
Fig. 3 Circuit diagram of OM287.
14 April 1979



Hybrid integrated circuits for inductive proximity switches

OoM286

DEVELOPMENT SAMPLE DATA

OoM287
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
D.C. supply voltage \7: max. 30 V
Output current lo max. 250 mA
Storage temperature Tstg —40to+125 °C
Operating ambient temperature Tamb —40to +85 °OC
CHARACTERISTICS
Conditions (unless otherwise specified)
D.C. supply voltage \'J: 45t030 V
Output current see Fig. 4
External resistance of oscillator Ry see switching
distance below

Operating ambient temperature (potted) Tamb —~25to +65 °C
Performance
Supply current (output current not included)

V=24V IB typ. 7 mA
Output voltage low (attenuated)

Vg=24V;R_=120Q VoL < 1V

Vg= 5V; R =500 VoL < 0,25 V
Cutpiit voitage high (non-atienuated) VOH ~ Vg

Switching distance *

type oscillator coil average switching distance x (mm) | recommended | oscillator
: number of turns at Ry (R2) potcore frequency
N1 N2 200 250 300 kHz =
V8 32 16 1 15 - $5,8mm ~ 800 =
(Neosid)
M12 40 10 2 3 - P9-3B7/3H1 ~ 600
M18 46 4 3 4 5 P14-3B7/3H1 ~ 600
Hysteresis of switching distance Ax 3t010 %
Switching frequency f < 5 kHz
* The switching distance x depends on the oscillator coil, the material of the metallic object 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 £2. Influence of supply voltage: 1 um/V.
Temperature coefficient:
M8: 0,2 %/°C
M12: 0,17%/°C
M18: 0,1 %/°C.
April 1979 15



OM286

omM287
300 7284027
'o
(mA)
200 A
4
/
typ
100 7
/
7 Fig. 4 Maximum allowable
output current as a function
0 of supply voltage.
0 10 20 30 40
Vg (V)
MOUNTING RECOMMENDATIONS
— d - If a plastic protection cap is incorporated, its thickness d should

be as small as possible, because it forms a part of the switching

//} distance x.

- The brass tube should not extend beyond the potcore. If no brass
- tube is used, the switching distances increase by at least 25%.
E The exact value with its spread is determined by a number of
variables, e.g.
— value of adjusting resistor
— pot-core material
ﬂ — winding ratio
7269084 — mounting condition (surrounding metals).
Fig. 5 Insertion of potcore in brass tube.
Soldering recommendations
Use normal 60/40 solder with 2 to 4% silver. Solder at moderate temperatures; use solder-iron with a
fine point; soldering time as short as possible.
Potting recommendations
First cover the hybrid IC with about 0,5 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.
16 April 1979



HYBRID MODULES
REFERENCE

y
HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIERS

Data sheets of the following types will be included in Handbook SC3c (Red Series) chapter HYBRID
Moop LES.

Oom320
0OM321
0om322
0OM323; OM323A
OM335
0OMm336
OM337; OM337A
OM339
OmM350
OMm360
Oom361

W (April 1979 17
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4311 027 84..
4311 027 90...

THUMBWHEEL SWITCHES

M version

QUICK REFERENCE DATA
Contact resistance < 100 m<2
Operating temperature range
paper epoxy p.w. board -25 to+70 °C
glass epoxy p.w. board -55 to +85 °C
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 “ H
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4311 027 84...-
4311 027 90...

THUMBWHEEL SWITCHES

M version

CONSTRUCTION
Thumbwheel switches

Housing
Contact springs
Contact surface
Terminals

Thumbwheel

Thumbwheel detent

Printed-wiring board
Stacking

Type identification

End pieces

Housing

Types

black shock-resistant polycarbonate
heat-treated phosphor bronze

721 alloy

holes or tin-plated pins for wire wrapping

black polycarbonate provided with white figures
or signs

steel spring

paper epoxy or glass epoxy, gold-plated tracks
on nickel

switch housings are provided with "snap-in" hooks
to eliminate tie bolts

catalogue number suffix (last 5 digits) is given on
the rear of the switch

black shock-resistant polycarbonate

for mounting with screws
for mounting with brackets (rear mounting)

I l March 1979



THUMBWHEEL SWITCHES

M version

4311 027 84...-
431 027 90...

Qutlines

I<-emos->
Dimensions in mm
4
|
|
i
I
|
I
, : 1 . 02
J~ . | N . .
]$ Al I $_ H
[ |
|
] =
| =
N
: ! 127
[o] | ’ (e} 18,7
o l ! o
o o
o ‘ | o]
Flg. 1. l 7257896.3
Thumbwheel switch, 15
A : short track plate, used in - u. - L i
switches without diodes l [ T
B : long track plate, used in : 4
switches with diodes, and 5 i o
in type M10P2C. R EU
25404
20*32 <-8£0,05+
& | ul
@_ H
—4 ——--—\!——— e ‘g,z—l_..__.._r_.
i | |+5,5-»
& | !
1 i
: ! . D I
| =
! 72570942
¥
275
' Fig.2. Spacer.
) i 3,
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4311 027 84...- THUMBWHEEL SWITCHES
43" 027 90 M version

- 25+0 +——13£0] ——»
+02
20 ; o -+ 55_ 01+
_ 4
. +0,2
, 297%0
27 0
+03
<55
I
! ‘ E
| |
:] I l
| n
1

72578924

Fig.3. Male end-piece for mounting with screws to the panel.

2520, <— 10101 —»
+0,2 0
20 it | -.’ *25_4 1

S
|
|
|
|

H
gn

|
|
\
|
|
1
2971
!
|
|

] i

—

72576931

Fig.4. Female end-piece for mounting with screws to the panel.
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TMUMBWHEEL SWITCHES

M version 43" 027 90

4311 027 84...-

25+01 - 13£0] ——|
20"‘%Z ] ——i 46 |-
5 f 7 ‘
1 , o v ]
J 2 : |
§ 1
1
[N
[N
)
s
27 297+02 o
i, 0

.

e
S
=]
5
1
o
S
e
o
|
—

ul y-—L-\
[ [y [
) 0
ee-gz v WRAw
Fig.5. Male end-piece with brackets.
e 25%01 — ™ 10 —
20%9? | - 28,
;
! f | =|E
| | ! &
| i
[N
l [N
It
[N}
’ J)
‘s
///
+02 e
‘ 27 770 v
+01
| &
ﬂ] t I
O I @ =
T

72665361

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)

16005 { Oﬁi[ofs

v : v
> A__o8x005
b e !
I C"C 7273959

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 . s e
>e B*‘?‘?F'*'#%"}
) NEEEE
e

Fig. 8 Fig.9

8 l | ‘ | August 1976



THUMBWHEEL SWITCHES 4311 027 8A4...-

M version 4311 027 90...
Mass 10 g approximately
Numerals
height x width line thickness
(mm) (mm)

10 position switch 5x3 0,7
12 position switch, 0to 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.

1 e [exiNen+03]*0d o

0
|- (8xN)+15 —| 7273957

Fig. 10. Panel cut-out for switches and end-pieces for mounting with four M3 screws.

- [BX(N+1)+0,3]+813 — 3l 7273958

Fig. 11. Panel cut-out for switches and end-pieces with brackets.

August 1976 N




4311 027 84...-
4311 027 90..

THUMBWHEEL SWITCHES
M version

TECHNICAL PERFORMANCE
D.C. working voltage
D.C. test voltage

Insulation resistance, measured at 100 V (d.c.) l)

NM version 2y
M version 3)
After humidity test

NM version 2y
M version 3)

Power switching capability at resistive load

Current switching capacity (d.c.) in purely
resistive circuits

Maximum current carrying capacity (d.c.)
Contact resistance measured at 10 mA

Capacitance measured at 1 MHz between one
terminal and all others connected to earth

Standard gate resistor

Operating temperature range

NM version 2y

M version 3
Storage temperature range

NM version 2y

M version 3)
Life

Operating torque

Quality control tests, IEC 68-2:
test Aa, cold
test Ba, dry heat
test C , damp heat
test F , vibration
test Na, temperature cycling
test Ea, shock
test T , solderability

250V
750V

104 MQ
105 MQ

102 MQ
103 MQ
10 VA

0,5 A
3A
< 100 mQ

~40 to +85 OC
~65 to +100 °C

in excess of 100 commutations
at a rate of 1 step/s

10 to 35 mNm

-55 0C

100 °C

56 days

10 to 2000 Hz; 1,5 mm; 10g
-55 to +100 9C

100g

0 hours and 56 days

1) Between any pair of terminals and between any terminal and 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 M10P1IC 4311 027 84000
MW 10P IC 4311 027 84010
NM10PIC 4311 027 90130
10 position/2 commons, engraving 0 to 9 M10P2C 4311 027 84040
5 x 2 positions /1 common, engraving + - M5x2P1C + - 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 M1248PC 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 ——
complementary output NM1248NCS —
NMW 1248NCS 4311 027 90880

Note: Many types with additional properties mentioned under "Special versions' on next
I'i;g—e, 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".

*) "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.
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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
LNM12438.

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.

12 ”
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THUMBWHEEL SWITCHES 4311 027 84...
M version 43" 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.

M10P1C, MW10P1C, NM10P1C

o o
1+ |-
ISAGERASAS! $0000000000
01234C56789 J
1258395 01234C56789
72583811
Pitch between holes is 2,30 mm.
Wrapping pins are staggered with
the most left in position B (Fig. 8).
M10P2C
—_
Qo o
10.5
2006 Le
_____________________ )
799797977997 7977999°9°9 3‘|’;9c01
C 01234567829 C 012345617839 ,7""'
7258400 |'°L‘ oc 05 os °7
|l 7258390.1
2> 4|—-
- -
3,75

Pitch between holes is 2,30 mm.

M5x2PI1C+ -, MW 5x2P1C+ -

129111297 -

$oooo0oo0o0o0o00o0

I -+C 72617901
7261787

Pitch between holes is 2,30 mm.
Pins are staggered in positions
B-A-B successively (Fig. 8).
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4311 027 84...-
4311 027 90..

THUMBWHEEL SWITCHES
M version

M 5x2P2C+ -, MW 5x2P2C + -

NM1248, NMW 1248

T°?T -

$oooooo0o0o0o0o0

-+cC

7261788

-+ C' 726179221

Pitch between holes is 2,30 mm.
Pins are staggered in positions
B-A-B (2x) successively (Fig. 8).

gy

Index
72583971 O
1
2
oo 3
2> |- 4
3 o [ o o 5
c 1 2 4 8 6
7273961

7
. 8

Pitch between holes is 5,08 mm.
Pins are in line in position B (Fig. 8). 9

Truth table

12438
0000
1000
0100
1100
0010
1010
0110
1110
0001
1001

14
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THUMBWHEEL SWITCHES

4311 027 84...-

M version 4311 027 90...
M1248C, MW 1248C
Truth table
g Index 1248 12238
T. i i ? 1 0 0000 1111
1 1 2 2 4 4 8 8 C
7258356.1 1 1000 0111
2 0100 1011
i ) 3 1100 |(0011
°° 4 0010 (1101
1 - 5 1010 0101
$o0o0o0o0o0000 6 0110 (1001
117224488¢C
7258383.1 7 1110 0001
8 0001 1110
Pitch between holes is 2, 30 mm. 9 1001 (0110

Pins are staggered, with the most
left in position B (Fig. 8).

NM1248CS, NMW 1248CS

Iy dy 4y

2 4

7273562

&l
0|

7273962

Pitch between holes is 5,08 mm.
Pins are in line in position B (Fig. 8).

Truth table

Index

o

O 0w NN R W N

1111
0111

1011

0011

1101

0101

1001

0001

1110

0110
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4311 027 84...-

43" 027 90 M version

THUMBWHEEL SWITCHES

NM1248P, NMW 1248pP

Pitch between holes is 2,54 mm and 5, 08 mm.

i

72583991

7258388.1

Pins are in line in position B, except the Q
terminal (Fig. 8).

M1248PC, MW 1248PC

AU

Index

Truth table

(=]

O 0 NN s W N =

12438

0000

1000

0100

1100

0010
1010

0110
1110

0001

1001

Truth table

- Index [1248 [1248
':" 0 0000 1111
= . 1 1000 |0111
72584021 2 0100 1011
~ L k) 1100 nn1
oo v L LUV VoUos 2
4 0010 1101
5 1010 0101
1= |- 6 0110 1001
90090000000 7 1110 (0001

11224488 +Q
72583931 8 0001 1110
Pitch between holes is 2,30 mm. 9 1001 0110

Pins are staggered with the most
left in position B (Fig. 8).
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THUMBWHEEL SWITCHES 4311 027 84...
M version 43" 027 90...

NM1248PCS, NMW 1248PCS

Truth table

c/ j j o Index |13 i
111
011

T 2 A [} + Q

101
001

1101
0101
(1001
. 0001
1110

—————

0110

o

7273558

= | == || oot

O o N O Ut R W N

7273964

Pitch between holes is 5,08 and 2,54 mm.
Pins are in line in position B (Fig. 8).

NM1248N, NMW 1248N

K} ' Truth table
o (o] o]
Index 12438
0 0000
1 2 4 8 - Q 1000
o T oo
1,07 |«
¢ o o o o o
Q - 2 4L 8

72583981

1100
0010
1010
o110
1110
0001
1001

0100
1

7273963

O o NN Ut ol W N

Pitch between holes is 2,54 mm and 5,08 mm.
Pins are in line in position B, except the Q
terminal.

August 1976 , ‘ 17



4311 027 84...- THUMBWHEEL SWITCHES
43" 027 90 M version

M1248NC, MW 1248NC

U

- Q
72584013
_—_——“.'O o]
1 *
d) 0000000O0O
17224488-Q
72583911
. Pitch between holes is 2,30 mm.
Pins are staggered with the most
left in position B (Fig. 8).
NM1248NCS, NMW 1248NCS
T ) A 8 - Q
7273559
—T T - T
oo
1,07+ <
d) o o o o o
2 1 @- & 8

7273965

Pitch between holes is 5,08 mm and 2,54 mm.
Pins are in line in position B (Fig. 8).

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

Index

Truth table

=t
3V
N
©

0111
1011
0011
1101
| 0t0t
1001
0001
1110
0110

O e Ny U LN

|

August 1976



4311027 91...
431 027 93...

THUMBWHEEL SWITCHES
T and B versions

QUICK REFERENCE DATA

Contact resistance <100 mQ®

Operating temperature range

paper epoxy p.w. board -25 to +70 °C
glass epoxy p.w. board -55 to +85 °C
‘[ Current switching capability 0,5A

APPLICATION

These thumbwheel switches have been developed for use either as preset devices in
digital systems which have to handle numerical data, or as positioning switches.

There are two versions, both for block mounting: the T version is for direct thumb
operation of the rotor; the B version is provided with two push-buttons, one for rotation
to a higher figure (marked +), the other for rotation to a lower figure (marked -).

December 1975 | |



4311 027 91...
4311 027 93..

THUMBWHEEL SWITCHES

T and B versions

CONSTRUCTION
Thumbwheel switches

Housing
Contact springs
Contact surface
Terminals

Thumbwheel

Button (B version)
Thumbwheel detent

Printed-wiring board

Stacking

Type identification

End pieces

Housing

Types T versions

B version

black shock-resistant polycarbonate
heat-treated phosphor bronze

721 alloy

holes or tin-plated pins for wire wrapping

black polycarbonate provided with white
figures or signs

black polycarbonate with engraved + and - signs
steel spring

paper epoxy or glass epoxy, gold-plated tracks
on nickel

switch housings are provided with "snap-in" hooks
to eliminate tie bolts

catalogue number suffix is given on the rear of the
switch

black shock-resistant polycarbonate

for mounting with screws
for mounting with brackets
for spring mounting

o

’ ’ March 1977



THUMBWHEEL SWITCHES

T and B versions

4311027 91...
4311 027 93..

Dimensions in mm

- 12,7 ‘4

7273582

Fig.2. Spacer for T version.

Qutlines 475
-~ 39732 — &
o ol
f o}
A
B o (o] [ﬁ
==
Fig. L. i »ELo,e*?y‘
Thumbwheel switch, T version l«— 16x 2,56 —|
A : short track plate, used in
switches without diodes
B : long track plate, used in ]
switches with diodes, and
in type T10P2C. O o7
lL -/ 10 l= l‘U
475
~—39%02 - 127 -
o) -]
55,2 | 86 (=
50 ‘
| I
1
v
5
}
U
727357

December 1975



4311 027 91... THUMBWHEEL SWITCHES

4311 027 93... T and B versions
- 475 - - 127 -
39+3? — - <335
(o) (o) 3
5
oo 552
v y

-~ 39 ——»I

—»l ! I<~3,l; (2x) | *

U gl
S
L[U\_ ;/Dl 7273580

Fig.3. Male end-piece, T version, for mounting with screws to the panel.

e 47,5 ——— - 12,7 |-
l 39+Q2 - > |+335
o °

] I
L

! 39 ‘
—>| ! |<—3,L; (2x) . ! V

~ | 4.5
T4
e~ 7273579

Fig.4. Female end-piece, T version, for mounting with screws to the panel.

22'

December 1975



THUMBWHEEL SWITCHES

T and B versions

4311 027 91...
4311 027 93...

- 475 ——»
A
e —

7273578

|f5,5—8,2

Fig.5. Male end-piece with brackets, T version.

- 475 ——»

- 39*8»2 —

- 4.2

)

- 12,2
7]
2V
______i%
4 ‘,|1|
I |
b
i}
5 A
77
-
I
|
i
t

7273576

Fig. 6. Female end-piece with brackets, T version.

December 1975



4311027 91... THUMBWHEEL SWITCHES

4311 027 93 T and B versions
> 12,7 |-
-]
{
- } 8,6 |-
A
i R
| ﬂ
le— 16x2,5h—>i
>4 -
36 v ¥
H ] ! 5 8
3
“J - 10 - 7273581

Fig. 7. Thumbwheel switch, B version
A : short track plate, used in switches without diodes

B : long track plate, used in switches with diodes, and
in type B10P2C.

24 December 1975



4311 027 91...
4311 027 93...

THUMBWHEEL SWITCHES
T and B versions
- 52 > ->’ 143 |-
[ 485 - 12,7 |-
S b
7 L =
6 e
i =
»> 86
:;LI T E .:]
[} I
b f u)
7273577 l
> 8 |-

|
]

7273578

Fig.9. Female end-piece (spring mounting), B version.

December 1975



4311 027 91... THUMBWHEEL SWITCHES
4311 027 93... T and B versions

Terminals

The switches are provided with holes for connection. They can be supplied with pins for
wire-wrapping on request.
The holes have a pitch of 2,54 mm (0, 1 inch).

10

printed-wiring

+
board 1,6+0,05 I 0&_[04,95
v i ¥
> A__08+005
}

i
Yo

7273570

Fig. 10. Outlines of the pins for wire-wrapping.
Mass 23 g approximately
Numerals size 8 mm x 4,5 mm
line thickness 1,1 mm
Mounting

The T 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.

The B switches are mounted by means of end-pieces with springs.

Panel cut-outs for the different versions are shown below.

._ql)_h
J

© 39 395

'

PRI
i

+—— (12,7xN)+7£0,15 ——Pl

7273571

L——-— (12,7xN)+16,4

Fig. 11. Panel cut-out for T switches and end-pieces for mounting with four M3 screws.
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THUMBWHEEL SWITCHES
T and B versions

4311 027 91...
4311 027 93..

39,5

- (12,7 xN) + 13,2+8~3 — el 7273

Y

572

Fig. 12. Panel cut-out for T switches and

end-pieces with brackets.

y

(12,7 xN)+zs,gjg~$ -

Fig. 13. Panel cut-out for B switches.

7273573

December 1975



4311027 91...
4311 027 93...

THUMBWHEEL SWITCHES
T and B versions

TECHNICAL PERFORMANCE
D. C. working voltage

D.C. test voltage

Insulation resistance, measured at 100 V(d.c.) 1)

NT and NB version 2)
T and B version 3)
After humidity test

NT and NB version 2)
T and B version 3)

Power switching capability at resistive load

Current switching capacity (d.c.) in purely
resistive circuits

Maximum current carrying capacity (d.c.)
Contact resistance measured at 10 mA

Capacitance measured at 1 MHz between one
terminal and all others connected to earth

Standard gate resistor

Operating temperature range
NT and NB version 2)
T and B version 3)

Storage temperature range
NT and NB version 2)
T and B version 3)

Life

Operating torque

Quality control tests, IEC 68-2:
test Aa, cold
test Ba, dry heat
test C , damp heat
test F , vibration (T version only)
test Na, temperature cycling
test Ea, shock (T version only)

test T , solderability

250V
750 V

10% MQ
10° MQ

102 MQ
103 MQ
10 VA

0,5A
3 A
< 100 mS2

1pF
6, 8 k2

-25 to 470 °C
-55 to +85 °C

-40 to +85 °C
-65 to +100 °C

in excess of 106 commutations
at a rate of 1 step/s

35 to 70 mNm

-55°C

100 °C

56 days

10 to 2000 Hz; 1,5 mm; 10g
-55 to +100 °C

100g

0 hours and 56 days

1y Between any pair of terminals and between any terminal and all others connected together.

2) Paper epoxy printed-wiring board.
3) Glass epoxy printed-wiring board.
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THUMBWHEEL SWITCHES 4311027 91...

T and B versions 4311 027 93...

SURVEY OF TYPES

description type *) catalogue number

Decimal switches

10 position, 1 circuit switch, 0to 9 NT10P1C 4311 027 91000
NB10P1C 4311 027 93000
T10P1C 4311 027 91090

10 position, 2 circuits switch, 0 to 9 T10P2C 4311 027 91010
B10P2C 4311 027 93010

Coding switches 1.2.4.8

binary output NT1248 4311 027 91050
NB1248 4311 027 93050

binary + complementary output T1248C 4311 027 91040
B1248C 4311 027 93040

complementary output NT1248CS 4311 027 91060
NB1248CS 4311 027 93060

Decoding switches 1.2.4.8, positive logic

binary output NT1248P 4311 027 91080
NB1248P 4311 027 93080

binary + complementary output T1248PC 4311 027 91020
B1248PC 4311 027 93020

complementary output NTW1248PCS| 4311 027 91220
NB1248PCS

Decoding switches 1.2.4.8, negative logic

binary output NT1248N 4311 027 91200
NB1248N 4311 027 93200
binary + complementary output T1248NC 4311 027 91030
B1248NC 4311 027 93030
complementary output NT1248NCS
NB1248NCS

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".

*) "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-wiring boards can be supplied on re-
quest.
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4311 027 91...
4311 027 93...

THUMBWHEEL SWITCHES
T and B versions

ACCESSORIES

Set of two end pieces for T switches
with screws
with bracket

Spacer for T switches

Set of two end pieces for B switches

4311 027 91100
4311 027 91070

4311 023 98010
4311 027 93070

SPECIAL VERSIONS

Internally lit switches

Limit stops

Sealed switches

Colour of housing /rotor

Special engraving

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
darkroom) extends the life time. Type num-
ber prefix is extended with an "L", for ex-
ample LNT1248.

Rotation of the rotor can be limited to any

position by means of stop pins.

- for T switches these are self-tapping
screws, diameter 2,18 mm, length 4,8 mm,
and can be removed.

- for B switches these are specially tooled
parts. They can be fitted by means of a
pair of tweezers and cannot be removed.

The stop pins can be installed by customer

or by factory.

Minimum quantities 1000 pieces.

Contact chamber is sealed by a nylon ring,
for protection against dust and sand. May be
usedin explosive and aggressive atmospheres.
Type number prefix is extended with an "S",
for example SNT1248.

Rotors also available in red. Type number
prefix is extended with an "R", for example
RNT1248.

Other colours for rotor and housing can be
considered, but only for order quantities in

~ Anlariw ~F 10
one batch and onc colour of 10

nnn
UUU pieces ox

more.

Special engraving requirements can be under-
taken.

Due to cost of specific tooling, a minimum
quantity of 5000 is recommended.

All switches can be equipped with these pins
(see under "Terminals"). Type number
prefix is extended with a "W", for example
NTW1248P.
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THUMBWHEEL SWITCHES 4311027 91...
T and B versions 43" 027 93

DIAGRAMS AND TERMINAL LOCATION

The terminals are shown at the solder side of the printed-wiring board. This is the side
facing the housing. Terminals e and f are for connection of a supply to the lamp in
internally lit switches.

NT10P1C, NB10P1C
T10P1C

7999179799

01 234C¢C

7258395

T10P2C, B1l0P2C

7258400

-
fooeceo

Truth table

Index | 1248

0000
1000
0100
1100
0010
—_—
1010
0110
_1110
0001

1001

NT 1248, NB1248

fofe 1]

72583971

7273568

—-— —-

O 0 N Oy U R W NN = O

000000000000 00000O

1
7|
e

T I
1 4
C 2 8
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4311027 91... THUMBWHEEL SWITCHES
43" 027 93 T and B versions

T 1248C, B1248C

Truth table

Index | 1248 | 12438
0 0000 1111
i ? i ? 1 1000|0111
1 1 2 8
2 bo& 8 8 ¢ 2 0100 1011
7258396.1
3 1100 0011
. _7E73S64a 4 0010 1101
5 1010 0101
00000000000000000 6 0110 1001
N EEER R
_1 8128 f 7 1110 0001
1 L
bhzc e 8 [0001] 1110
9 1001 0110
NT1248CS, NB1248CS
Truth table
j j j Index 12438
O ——
0 1111
7 °Y °F9
! 2 4 8 ¢ 1] 0111
7273562 —_—
2 1011
—_
3 0011
7273563 —
T T T 4 1101
5 0101
ooooquogoTogootlxq 6 “TO’_E)T
L1 el f 70001
2 C 8 e _—
8 1110
9 0110
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THUMBWHEEL SWITCHES 4311 027 91...
T and B versions 43" 027 93

NT 1248P, NB1248p

6§66 |

7258399.1

Truth table

1248
0000
1000
0100
1100
0010
1010
0110
1110
0001
1001

Yt
j=]
o
o
ol

7Z73565

—— — - —_

00000000000000000
I l T |

Q 1 4 f

+ 2 8 e

O o Ny U e W N = O

T1248PC, B1248PC

Truth table
Index | 1248 | 12438
[ 0000 | 1111
1000 | 0111
0100 | 1011
1 1 2 2 4 4 8 8 !

| Sy
(=)

1
2
+ Q 3 1100 001
7258402.1 4 0010 1101
5 1010 0101
72735661
T 6 0110 1001
7 1110 0001
8 0001 1110
©0000000000090000 9 1001 0110
T T |
TL&ZZ al f
1828+ e

May 1976 l. a3



4311027 91..
4311 027 93..

THUMBWHEEL SWITCHES
T and B versions

NT 1248PCS, NB1248PCS

990!

7273556,

Q

7273558

]

-
+
|
®

NT1248N, NB1248N
% o % o % o} % x)
1 2 4L 8 -

7273557
—

Q

72583981

00000000000000000
[ T
Q 1 4 f

- 2 8 e

Truth table

Index

LN = O

O o0 NN Ut

[N Y]
R
o
| oot

0111
1011
0011
1101
0101
1001
0001
1110

0110

Truth table

Index

= O

O 0o N O Ut o W N

12438
0000
1000
0100
1100
0010
1010
0110
1110
0001

1001
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THUMBWHEEL SWITCHES 4311027 91...
T and B versions 43" 027 93

T 1248NC, B1248NC
Truth table

Index 12438 12438
? 0 0000 | 1111
D 111000 {0111
2 o100 | 1011
311100 | 0011
4 10010 | 1101
1 T 2 2 4 & 8 g8 - Q 5 1010 | 0101
72584010
6 10110 | 1001
7Z273560.1
T T T ] r 7 /1110 | 0001
8 | 0001 | 1110
9 {1001 | 0110
00000000000000000Q
IREREABEBYEE
Tlalz]2]al ¢
1828 ~ e

NT1248NCS, NB1248NCS

j C} j . Truth table
o Index 12438

EEEEN
o111
1011
o011
1101

-
N
I
of

- Q

7273558

0101

1001
0001

-

1110

0000ODCO0D0OOODOOOOOO

i T | T
2 1ol £l 1o
1 - 8 e -

© ® N U R W N = O
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4311 027 940..

THUMBWHEEL SWITCHES

F version
QUICK REFERENCE DATA
Contact resistance < 100 m&2
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

arhinh haun +4 lhandla Al Aa sitohoas Thav are gnerated by means of nush
which have to handle numerical data, or as pumuunvug SWILCNes. 1 ney are gperatea oy means &7 pusn

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 37



4311 027 940..

CONSTRUCTION
Thumbwheel switches

Housing

Contact springs
Contact surface
Terminals
Thumbwheel

Thumbwheel detent
Printed-wiring board

Stacking
Type identification

End pieces
Material
Types

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

black sprung plastic, self-locking
left-hand and right-hand models
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4311 027 940..

Thumbwheel switches, F version

Dimensions in mm

Outlines
- 2460 - - 7,62 >
| o
l I | l | Lty l
(= =
i1
X 1,2 ]
|
I 26
\
0o | 00 | g
4 oo 4 g
B A A &
I Lx 2,'5A or 16 @ -
= 10x2,0 - I
© 00O o060 66 ¥
o0-6-6°© - 0O G—i:#_‘ v
i { I og*od
—— 10x2,0 ] %80
- 22 >
[ 16— (1) Short track plate in switches
I X .
o i : without diodes. ) )
T | T (3) (2) Long track plate in switches
with diodes.
—+ E']» - — (3) The window of the 16-position
switches is smaller.
I 7278498
i I | ! L
Fig. 1.
Numerals
| height ‘ width
10-position switch 5 3
3 19

16-position switch

March 1979



4311 027 940..

Fig. 2 End-piece for mounting

at the left. [ ]0 o[ ] ! [

L 22 —>‘ -

J -
- 24 — -+ 3 |-
; v
™ l 1,2I
Fig. 3 End-piece for mounting
| at the right.
O O v | A
-~ 22— > ~>l -
1,5

ﬂ]m[ﬂd hm.ﬂ‘m] 7278496

40 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).
0,4+0,05
162005 ! -
A . | 1 R
> A~ 08+0,05
| A
G
C=Cl 1273059
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 >
board 1 > 2 |-
| Se s$-+-$.##? =
) | [ ] e =
> A A+-J$L. ﬂﬁJr_l
7273960 il ‘ + ' . 7284028
Fig. 5. Fig. 6.
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4311 027 940..

Mass 4t06g.

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.

-0
22,50,
7278495
+———————— (Nx7,62) +3,5 Ig'z —
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 0t9 F1248PC 94040
positive logic

binary output (16-position) 0to9 F1248-16P 94050

AtoF
complementary output (16-position) 0to9 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
D.C. test voltage

Insulation resistance, measured at 100 V (d.c.) *
after humitidy test

Power switching capability at resistive load

Current switching capacity (d.c.) in purely
resistive circuits

Maximum current carrying capacity (d.c.) at 25 °C
Contact resistance measured at 10 mA, 50 mV
Operating temperature range

Storage temperature range

Life

Operating force

Quality control tests, IEC 68-2:
test C, damp heat

100 V
500 V

105 MQ
10% MQ

5 VA per output

05A

1.56A

<100 m&2
—25t0 +70 °C
—25t0 +85 °C

in excess of 10° commutations at a
rate of 1 step/s

6N

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.

NF10P1iC

rerelonres

7258395

¢}

Pitch between holes 2 mm (10 x)

NF1248

Truth table *

Index 1248
0 0000
1 1000
2 0100
°© °© © T 3 1100
1 2 4 8 4 | 0010
7278493 5 | 1010
. 6 0110
Pitch between holes 2,54 mm (4 x) 7 1110
8 0001
9 1001
F1248C Truth table *
Index | 1248 1248
0 0000 1111
1 1000 0111
7 ? 777 2 [o0100 [ 1011
1 1 2 2 4 4L 8 8 c 3 1100 0011
72983361 4 0010 1101
Pitch between holes 2 mm (8 x) 5 1010 0101
6 0110 1001
7 1110 0001
8 0001 1110
9 1001 0110

* 1" means switch closed
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Thumbwheel switches, F version

4311 027 240..

NF1248CS

NI =0
—l—0
»Hi—0

o}

C 8
7278494
Pitch between holes 2,54 mm (4 x)
F1248PC
Q
®) |
— — — I —
1 1 2 2 4L L 8 8 + Q

77584021

Pitch between holes 2 mm (9 x)

* 1" means switch closed.

Truth table *
Index
0

© 0 N O O A~ W N -
o
-
o

Truth table *

index | 1248 1248
0 0000 1111
1 1000 | 0111
2 0100 | 1011
3 1100 | 0011
4 0010 1101
5 1010 | 0107
6 0110 1001
7 1110 | 0001
8 0001 1110
9 1001 0110

March 1979
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- 4311 027 940.. JL

NF1248-16P
Truth table *

Index 1248

0 0000

o © o T 1 1000
[ 2 4 8

0100
1100
0010
1010
0110
1110
0001
1001
0101
1101
0011
1011
0111
1111

1
7278491

Pitch between holes 2,54 mm (4 x)

T MOO WP © 0N O O »h WN

NF1248CS-16P
Truth table *

F R =+

0111
1011

0011
1101
0101
1001
0001
1110
0110
1010
0010
1100
0100
1000
0000

1 8 2
7278490

Pitch between holes 2,54 mm (4 x)

MM QOO ® P O© 0N O H WN =

* 1" means switch closed.
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Thumbwheel switches, F version

4311 027 940..

F1248C-16P
I Truth table *

v Index 1248 1248
o 0 0000 1111
1 1000 0111
2 0100 1011
r— 3 1100 0011
2 1+ 1 2 8 8 a4 4 ¢ 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
C 0011 1100
D 1011 0100
E 0111 1000
F 1111 0000

* 1" means switch closed.
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584D0O
S84DD

QUICK REFERENCE DATA

DISPLAY MODULES

Dispiay
Size of symbol

Operating temperature range
TTL types

431102795 ...

7-segment LED, high efficiency

11 x 7,62 mm
-201to +70°C
Oto+700C

APPLICATION

771027-62-03

For display of any information that can be formed with the 7-segment configuration. The unit has
been designed to be used in conjunction with our miniature thumbwheel switches (M version).

March 1978
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S84DO
S84DD

CONSTRUCTION
Display module
Housing
Printed-wiring board
Terminals

Display definition
Display colour
Legibility
Stacking

Type identification

End pieces
Housing
Types

black shock-resistant polycarbonate
paper epoxy

holes in printed-wiring pads. (Tin-
plated pins for wire wrapping on
request.)

7-segments, decimal point at the right
red
6 m, wide angle

housing provided with snap-in hooks
to eliminate tie bolts. They can be
snapped with M type thumbwheel
switches

catalogue number suffix (last five
digits) is given on the rear of the
module

black shock-resistant polycarbonate

for mounting with screws
for mounting with brackets
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Display modules

S84DO
S84DD

Outlines Dimensions in mm
25 %0,
20*3? ~—127%305
01* -
+ i
27%g l
|
X 27
1 +0,1
45,15
ﬂ] | Ii (
0 I[ d c ]
' 45‘5’l
4 — - ———$-4
1}“¢_'_—“-_‘~—-_—-—-”?“** L 7278328
= 10x2,54 —————| = =
=30=
T ‘
-
d I

Fig. 1 Display modules S84DO/A and S84DO/B.
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Fig. 2 a. Display modules S84DD/B, S84DDM/B, S84DDM/A. b. Display module S84DDSM/A.
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Display modules

S84D0O
S84DD

i

25£0,1—

| 20 + sz et

===

b F=i

! 0
+0,3
277y

'
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|
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£0,1
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! 0,1

.
A

|

i

i

27
+01
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|

|

Y

«—10£0,1—

Fig. 3 Male end-piece for mounting with

screws to the panel;

for set of end-pieces 4311 027 12832, A =2,5 mm,
for set of end-pieces 4311 027 13091, A =5,5 mm.

~25.0,

Fig. 4 Female end-piece for mounting with

screws to the panel.
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S$84D0O

S84DD
25%0,1
20%3:2

M ~l 27% 3

.

H+ro
[=]

n =

7278325

<— 10+0,1 —»

~Ad,

Fig. 5 Male end-piece with mounting brackets;
for set of end-pieces 4311 027 12842, A =3 mm,
for set of end-pieces 4311 027 13101, A = 5,5 mm.

2540,
+02
20%0
| L
o ' “al. 27*Q!
[ ]
’ 27
‘ +0)
]

«55
<— 10£0,1 —»
0
- <—3_0J
3—-

7278324

Fig. 6 Female end-piece with mounting brackets.
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Display modules 884D0

S84DD
25201
+ & - )~
l 20*J B H [+82005
-—JN——A 2'7+8‘1 j
o T— .
I 27
] 01
T <550
I | ] j
| | )
n ! L]
n
|
—— 275
T] )
) i

u{U Fig. 7 Spacer.

The modules can be electrically connected by putting the wires through the holes in the printed-
wiring board and soldering them to the pads. Modules can be supplied with pins for wire wrapping on
request. Soldering temperature 250 ©C, 5 s.

Terminals

10 >
printed-wiring 0.4+0.05
board 15:0’05 ! :b 4’- -
¥ : ‘__*
> A__08+0,05
d | ’
Al
Outlines of the pins for wire-wrapping.
Mass Between 6 and 8 g depending on type.
Mounting
The modules are block mounted to a panel with a thickness of 1 to 3 mm with M3 screws or with
mounting brackets depending on the end-pieces used. Maximum permissible torque applied to the
screws for bracket mounting 2560 mNm.
Panel cut-outs for different combinations are shown in Figs 8 and 9. N = number of display modules,
n = number of thumbwheel switches.
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3,2 (4x)

o

S84D0O L
S84DD
©
©

- og*t03 o] vzoma

Fig. 8 Panel cut-out for screw mounting of:

— display modules only: A=(12,7 x N) +6; B={12,7 x N) + 14;

— from left to right: thumbwheel switches, separator, display modules A =8 x (n + 1) + (12,7 x N) +6;
B=8x(n+1)+(12,7x N) + 14;

— from left to right: display modules, separator, thumbwheel switches A = (12,7 x N) +8 x {n + 1) +9;
B=(127xN)+8x (n+1)+17.

—_—

+0,3
203%9

|
|
:

A*03 | 72723

Fig. 9 Panel cut-out for bracket mounting of:
— display modules only: A ={12,7 x N) +6,5;
— from left to right: thumbwheel switches, separator, display modules A =8x (n+1)+(12 7 x N) +8,5;
— from left to right: display modules, separator, thumbwheel switches A = (12,7 x N) +8 x (n+1) + 9.
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Display modules

$84DO
$84DD

SURVEY OF TYPES

Display modules

without decoder
common cathode

common anode

with decoder,
TTL compatible

with memory, TTL compatible
with memory, CMOS

with memory, CMOS

display

Oto9

O0to9

0to9
0to 9, —EHLP
Oto9

=01

type no.

S84D0O/A
SW84DO/A
$84D0/B
SW84D0/B

S84DD/B
SW84DD/B
$84DDM/B
SW84DDM/B
S84DDM/A
SW84DDM/A
S84DDSM/A
SW84DDSM/A

catalogue no.

4311 027 95000
4311 027 95060
4311 027 95010
4311 027 95070

4311 027 95040
4311 027 95100
4311 027 95030
4311 027 95090
4311 027 95020
4311 027 95080
4311 027 95050
4311 027 95110

Accessories

Set of two end-pieces

for mounting of display modules only, or thumbwheel switches at the left, and display modules

screw mounting
bracket mounting

for mounting of display modules, and thumbwheel switches at the right

screw mounting
bracket mounting

Spacer

Contrast filter, length 128,8 mm (for 10 modules) *

4311 627 12830
4311 027 12840

4311 027 13090
4311 027 13100

4311 027 84590
4311 027 12880

* For n modules (n < 10) to be cut off to a length of 1,8 + n x 12,7 mm. Take care that the filter is

protected with a sheet at both sides.
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S84DO
S84DD

TECHNICAL PERFORMANCE

TYPES
S84DO/A S84DDM/A
$84D0O/B $84DD/B $84DDM/B S84DDSM/A
TTL LOCMOS
Temperature range
operating —20to +700C Oto+700°C —20to +70°C
storage —20to +850C —20to +85 °C —20to +85°C
Supply voltage, Vg +5V £5% +5Vto+15V
Power consumption per
segment or dec. point
at +250C max. 50 mW
at other temperatures |see Fig. 10
Input voltage for a
segment or dec. point
I=5mA typ. 1,7V
=20 mA typ. 2,0V
Power consumption, all
segments + dec. point
activated max. 190 mA | max. 140 mA max. 100 mA
LOGIC
Input voltage, HIGH min. 2 V min. 2V atVg=5V min. 3,56V
atVg=10V min.7V
atVg=15V min. 11V
max. input current 1 mA 1mA" 1rA
Input voltage, LOW max. 08V max. 0,8 V atVg=5V max. 1,5 V
atVg=10V max.3V
atVg=15V max.4V
max. input current -1,6 mA —0,4 mA 1 HA
max. input current RBO —4,2 mA —-1,2mA
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Display modules S84DO

S84DD

Fig. 10 Maximum permissible d.c. current

7278319
30

H

max. d.c. current (mA)
N
o
w o
N W o
max. d.c. power {mW)

Wa
«

10 20

and d.c. power dissipation per segment as 3

a function of ambient temperature. 0

0 50 100
ambient temperature (°C)

CONNECTION
For connection of the modules see circuit diagrams (Figs 11 to 16) and relevant truth tables.

Symbols used

LT Permits checking of the LED segments. When LT is LOW the digit 8 is displayed independent
of any input.

RBI Ripple blanking. When the digit O is displayed (terminals 1, 2, 4 and 8 at LOW level) and
RBI is LOW, the display will be extinguished.

BI/RBO Can be used as an input and as an output.

Input (Bl) LOW will cause the display to be extinguished independent of the voltage levels
of terminals 1, 2, 4 and 8. Application: light intensity modulation.

Output (RBO) LOW and connected to RBI of next lower decade permits extinguishing of a
non-significant successive zero.

Vp For TTL types Vp = Vs.

For LOCMOS types Vp =Vg—5 V.

H Decimal point. This must be operated separately. In the types provided with a current
limiting resistor the resistor is adapted to + 5 V. For higher voltages a series resistor has to
be connected.

EL When EL is LOW the display is determined by the BCD input. When EL goes HIGH the last

data present at the BCD input is stored.
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S84DO
S84DD

1

Circuit diagrams and connections

DISPLAY

A

Fi5i% 5% 4%

A F Vp B G ¢ H D
Fig. 11 Type S84DO/A (solder side).
DISPLAY
A

Fig. 12 Type S84DO/B (solder side).

E
7278315

A
7278314 [
F B
G

eH

60
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Display moduies SB4DO

S84DD
DISPLAY
E |[D %c B [A |G [F |H
A
R
F B
G
RN | |
E c q -
D DECODE
[
®
7278321 !
Vp y 1 8 X Y Z 4 2 Vi H
7278316
Fig. 13 Type S84DD/B (solder side); X = RBI, Y =RBO, Z=LT.
Truth table
inputs
LT RBi | 8 4 2 1 Bl disp!
RBO Ispiay
L X |XxX X X X H H
X X | X X X X L blank
H H L L L L H I8}
H X L L L H H !
H X | L L H L H P
H X | L L H H H 4
H X L H L L H ]
H X L H L H H 5
H X L H H L H =
H X L H H H H 7
H X H L L L H H
H X |H L L HI| H o
H L L L L L L blank

. H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state immaterial
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S84DO
$84DD

A

DISPLAY

TETT

=
|

62

A
]
F B
G
[
Cc
DECODER/MEMORY D
- [
® OH
7278321
Vp % 1 8 X Y 2z 2 Vg H
7278317
Fig. 14 Type S84DDMY/B (solder side); X = RBI, Y = RBO, Z = EL.
Truth table binary inputs output
state. | g)  RBI| 8 4 2 1| RBO | display
- H * X X X X H *
0 L L L L L L L blank
0 |L H|L L L L| H Iy
1 L X! L L L H H /
2 L X| L L H L| H -
H = HIGH state (the more 3 /L X | L L H H| H =
positive voltage) 4 L X L H L L H N
L = LOW state (the less 1—’
positive voltage) 5 L X L H L H H ]
X = state immaterial 6 L X L H H L H 5
7 |L X | L H H H| H 7
8 |L X |H L L L[| H g
9 L X H L L H H ]
10 L X H L H L H -
11 L X|H L H H| H E
12 L X | H H L L| H H
13 L X | H H L H| H L
* RBI can extinguish the 14 L X | H H H L| H F
display only if zero is
stored. 15 L X H H H H H blank
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Display modules S84DO
S84DD

DISPLAY

E %D %c IE %A G %F *H
A
I
1 I IRIRINININ
G
]
E c
D
o [ DECODER/MEMORY -
7278321
Vo #r 1 8 X Y Z 4 2 V; H
7278318
Fig. 16 Type S84DDM/A (solder side); X=EL, Y =BI, Z=LT.
Truth table
inputs
EL Bl LT|8 4 2 1 |display
X X L [|X X X X g
X L H|X X X X |blank
L H H|L L L L 0
L H HIL L L H /
L H HJL L H L|
L H H|L L H H| T
L H H|L H L L Y
L H H|L H L H g
L H H|L H H L )
L H H|L H H H 7
L H H|H L L L g
L H H|{H L L H o
H H H|X X X X *

. H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

X = state immaterial. (Inputs must not float.)

* Corresponds to the input state at the moment EL goes from O to 1.
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$84D0O

S84DD
e [p Jc I8 |A [H
'y f f L A 4 | pispLAY
DECODER/MEMORY d
1 J

RE

Vo oy | '

Fig. 16 Type S84DDSM/A (solder side); X = EL, Y =B}, Z=LT.

oo
—0—O-
oo

:

H
7278313

N
<

Truth table

inputs
EL Bl LT 2 1 | display

)

I
blank
+

I r - - X X
I I T T T r X
I I T T I I 1~
X I T rmrr X X
X I r T~ X X

H = HIGH state (the more positive voltage)

L = LLOW state (the less positive voltage)

X = input may be HIGH or LOW. (Inputs must not float.)

* Corresponds to the input state at the moment EL goes from 0 to 1.

oL
I

7278320

@H
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Malaysia: PHILIPS MALAYSIA SDN. BERHAD, Lot 2, Jalan 222, Section 14, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 77 44 11.

Mexico: ELECTRONICA S.A. de C.V., Varsovia No. 36, MEXICO 6, D.F., Tel. 533-11-80.

Netherlands: PHILIPS NEDERLAND B.V., Afd. Elonco, Boschdijk 525, 5600 PD EINDHOVEN, Tel. (040) 7933 33.

New Zealand: PHILIPS ELECTRICAL IND. LTD., Elcoma Division, 2 Wagener Place, St. Lukes, AUCKLAND, Tel. 867 119.

Norway: NORSK A/S PHILIPS, Electronica, Sérkedalsveien 6, OSLO 3, Tel. 46 38 90.

Peru: CADESA, Rocca de Vergallo 247, LIMA 17, Tel. 62 85 99.

Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59.

Portugal: PHILIPS PORTUGESA S.A.R.L., Av. Eng. Duharte Pacheco 6, LISBOA 1, Tel. 68 31 21.

Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Eicoma Div., P.O.B. 340, Toa Payoh CPO, Lorong 1, Toa Payoh, SINGAPORE 12, Tel. 53 88 11.

South Africa: EDAC (Pty.) Ltd., South Park Lane, New Doornfontein, JOHANNESBURG 2001, Tel. 24/6701.

Spain: COPRESA S.A., Balmes 22, BARCELONA 7, Tel. 30163 12.

Sweden: A.B. ELCOMA, Lidingévégen 50, S-11584 STOCKHOLM 27, Tel. 08/67 97 80.

Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01/432211.

Talwan: PHILIPS TAIWAN LTD., 3rd Fl., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. 5513101-5.

Thalland: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9.

Turkey: TURK PHILIPS TICARET A.S., EMET Department, inonu Cad. No. 78-80, ISTANBUL, Tel. 435810,

United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-580 6633.

United States: (Active devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.l. 02876, Tel. (401) 762-9000.
(Passive devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000.
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700.

Uruguay: LUZILECTRON S.A., Rondeau 1567, piso 5, MONTEVIDEO, Tel. 943 21.

Venezuela: IND. VENEZOLANAS PHILIPS S.A., Elcoma Dept., A. Ppal de los Ruices, Edif. Centro Colgate, CARACAS, Tel. 3605 11.
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