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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies 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 fromthose 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.

December 1972



ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part la

Part 1b

Part 2

Part 3

Part 4

Transmitting tubes for communications

April 1973

and Tubes for rf. heating Types PB2/500 + TBW15/125

Transmitting tubes for communication
Tubes for r.f. heating

Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for microwave heating
Klystrons

Travelling-wave tubes

Special Quality tubes;

Miscellaneous devices

Receiving tubes

Part 5a Cathode-ray tubes

Part 5b Camera tubes; Image intensifier tubes

Part 6

Part 7

Part 8

Products for nuclear technology
Photodiodes

Channel electron multipliers
Geiger-Mueller tubes

August 1974

October 1974

Diodes

Triodes

T-R Switches

Microwave Semiconductor devices
Isolators Circulators

January 1975

March 1975
April 1975

May 1975

July 1975

Neutron tubes

N.B. Photomultiplier tubes and Photo diodes will be issued in Part 9

Gas-filled tubes

Voltage stabilizing and reference tube
Counter, selector, and indicator tubes
Trigger tubes

Switching diodes

TV Picture tubes

August 1975

Thyratrons

Ignitrons

Industrial rectifying tubes
High-voltage rectifying tubes

October 1975



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts. issued on the dates indicated.

Part 1a

Part 1b

Part 2

Part 3

Part 4a

Part 4b

Part 5

Part 6

Rectifier diodes and thyristors

Rectifier diodes
Voltage regulator diodes (> 1,5 W)
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low frequency transistors

High frequency and switching transistors

Special semiconductors

Transmitting transistors
Microwave devices
Field -effect transistors

Devices for opto-glectronics

Photosensitive diodes and transistors
Light emitting diodes
Photocouplers

Linear integrated circuits

Digital integrated circuits

DTL (FC family)
CML (GX family)

June 1974

Thyristors, diacs. triacs
Rectifier stacks

October 1975

Voltage regulator diodes (< 1,5 W)
Voltage reference diodes
Tuner diodes

July 1974

October 1974

November 1974

Dual transistors
Microminiature devices for
thick- and thin-film circuits

December 1974

Infra-red sensitive devices
Photoconductive devices

March 1975

April 1974
MOS (FD family)
MOs (FE family)

October 1975



COMPONENTS AND MATERIALS (GREEN SERIES)

These series consists of the following parts, issued on the dates indicated.

Part 1

Functional units, Input/output devices,

Peripheral devices

High noise immunity logic FZ/30-Series

Circuit blocks 40-Series and CSA70
Counter modules 50-Series
Norbits 60-Series, 61-Series

Part 2a Resistors

Fixed resistors

Variable resistors

Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Part2bCapacitors

Part 3

Electrolytic and solid capacitors
Paper capacitors and film capacitors

Radio, Audio, Television

FM tuners

Loudspeakers

Television tuners, aerial input
assemblies

Part4a Soft ferrites

Part4bPiezoelectric ceramics, Permanent

Part 5

Part 6

Part 7

Part 8
Part 10

Ferrites for radio, audio and television
Beads and chokes

Ferrite core memory products
Ferroxcube memory cores

Matrix planes and stacks

Electric motors and accessories
Small synchronous motors

Stepper motors

Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series

Circuit blocks 10-Series

Variable mains transformers

Connectors

November 1975

Circuit blocks 90-Series
Input/output devices
Hybrid integrated circuits
Peripheral devices

September 1974

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

November 1974

Ceramic capacitors
Variable capacitors

February 1975

Components for black and white
television
Components for colour television

April 1975
Ferroxcube potcores and square cores

Ferroxcube transformer cores

magnet materials May 1975

July 1975

Core memory systems

September 1975

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

July 1975
November 1975

November 1975
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GENERAL H FZ/30-Series
i1

HIGH NOISE IMMUNITY LOGIC

INTRODUCTION

In noisy environments - in data handling and processing, in industrial control, in
computer peripherals - youneed 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 °C. 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
FZH161/4.1.131 Quad logic interface gate 2722 006 04011

HNIL to 5 V logic; all gates
can be slowed down

FZH171/2.NAND33 Dual 4-input NAND gate 2722 006 01091
With expandable inputs; both
gates can be slowed down

August 1975 3



FZ/30-Series GENERAL

SURVEY OF TYPES (continued)

type description catalogue number

FZH181/4.L130 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 2722 006 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 00613001

Two gates can be slowed down

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

FZH271/4.EO30 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

4 August 1975
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H FZ/30-Series
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SURVEY OF TYPES (continued)

type

FZj141/FF34

FZJ151/FF35

FZ]161/FF36

FZK101/0S30

FZL101/ND30

2.LRD30

PA30

TU30

description

Single synchronous decimal counter
Has parallel-set and common reset

inputs

Single synchronous 4-bit binary
counter. Has parallel-set and
common reset inputs

Single synchronous 4-bit shift
register.
Two gates can be siowed down

Single monostable multivibrator
Input can be slowed down

Single BCD-decimal decoder
numerical indicator tube driver

Dual lamp/relay driver
Can be slowed down

Power amplifier
Can be slowed down

Single timer unit

catalogue number

2722 006 00041

2722 006 00051

2722 006 00061

2722 006 03001
2722 006 06021
2722 006 06011
2722 006 00091

2722 006 05001

August 1975
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FZ/30-Series GENERAL

MAIN CHARACTERISTICS
Operating ambient temperature 0to+70  °C
Storage temperature -25t0o+85  °C
Package outline dual in-line
+ 121
Supply voltage : range 1 12 122 % v 1)
-5 %
+ 13 %
= 11 15 2oy D
= range -0 %
= Power consumption (per gate) typ. 30 mW
(per flip-flop) typ. 165 mWw
Counting rate (flip-flops)
can be slowed down < 500 kHz
Fan-out (in gate loads): NAND gates and flip-flops NgaJ, 10
POWER-NAND gates NaL 30
for all units NaH 100
Propagation delay : (gates) typ. 150 ns 2
(flip-flops) typ. 430 ns 2
Output short circuit duration
non-repetitive value tQqc max. 1 )
D.C. noise margin typ. 5 \%
A.C. noise threshold see curves next page
(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.
-
6 ” August 1975




GENERAL Il FZ/30-Series
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FZ/30-Series GENERAL
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FZ/30-Series
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FZ/30-Series

GENERAL
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GENERAL H 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 Eg or by one of the input letters, such as EG = gate expander input)

G = gate input

J,K=7, Kinput of JK flip-flops

N ='negative supply

P = positive supply

Q = output

QE = output enable

R = direct Reset input

S = direct Set input

T = trigger (or toggle) input

¢ = common supply return and voltage reference

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 I denotes that the output
level is HIGH).

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

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

August 1975 13



FZ/30-Series : GENERAL

5. Time designations

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

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

thold = hold time

tH = signal HIGH duration (Fig. 1)

tL, = signal LOW duration (Fig. 1)

thd = average propagation delay time, defined as tpdr + tpdf

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

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

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

trec = 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

HIGH

e

tow

t

Vlnput VPd}
Vou!put (inverted) Vpd /’pd

tpof oo
Vwt put (non-inver ted) . Vpd ) Vpd
t o
P P 72523541

Fig.2

]
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GENERAL FZ/30-Series

6. Other designations

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

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

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

M = d.c. noise margin

| n gates

- — — VaHmin g ’
————————— VGHmin !
|
|
|
_________ V6L max _‘i‘—m]
: Mimin e }
— ——VaLmax — T ey //j
| 727284
Mg, = d.c. noise margin, signal level LOW

(defined as:ML, = VGLmax ~VQLmax under defined loading, tempera-
ture and supply voltage conditions)

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

It
Nap, = available d.c. fan-out (defined as: Ngj, = _M_ax_ under defined tempe-
rature and supply voltage conditions) ~IgLmax
NaH = available d.c. fan-out (defined as: Nay = ~IQHmax under defined tempe-
rature and supply voltage conditions) IGHmax
Ppy:Py, = power consumption, defined as the product of the supply current(s)

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

= average power consumption at 50% duty cycle, unless otherwise speci-
IpH +1PL

av
fied. It is 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

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

conduction, unless otherwise specified

I

storage temperature, i.e. the temperature of the ambient medium in
which the non-operating device is stored

Tstg

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.

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

specified value VQLmax at given IQL'
VH = hysteresis (Vy = VTp - VTN)
VTP = positive-going threshold voltage
VTN = negative-going threshold voltage

AVQ = change of output voltage caused by a specified change of output current

16 “ H August 1975



GENERAL || Il FZ/30-Series
I /|

14 LEAD PLASTIC DUAL IN-LINE Dimensions in mm

seating plane

A) Centre-lines of all leads are
b "__}‘ e | within + 0,-127 mm of the

nominal positons shown: in
1 2 3 L S 6 7 the worst case, the spacing

: : : : : o between adjacent leads may
1 T
LLLFJ Lq.v‘l LLLJ Lq-l’] LLL" LUJ"I l deviate from nominal by

+0, 254 mm.

top view
B) Tolerances of note A within

this distance
G} Locational truth

SOLDERING @ Maximum Material Condition

1. By hand

Apply the soldering iron below the seating planc (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 OC, 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 hoard
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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FZ/30-Series ’ GENERAL

]6 LEAD PLASTIC DUAL |N-L|NE Dimensions in mm

| 22,0 max »—mi———«——»l < 8,25max ——=

seating plane

’]““‘—'

ww
o

-3

2.2 | | [254],

max

- R ]

7.60 12550415

A) Centre-lines of all leads are
- } T T T T 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
! T 1 deviate from nominal by
+0, 254 mm.

top view o
B) Tolerances of note A within

this distance
& Locational truth

SOLDERING @ Maximum Material Condition

1. By hand

Apply the soldering iron below the secating 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 scconds.

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 scating 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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FZ/30-Series

|
GENERAL l

20 LEAD DUAL IN-LINE

S 275103
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L1 side view
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| 20,32 | 7285858
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2722 006 01081
2722 006 01061

\ FZH101/4 NAND32
| I FZH121/2.NAND30

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

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

.lo 2[G; 16] {15] f1a] [13] [r12] [n1] [ro] [s
1 ] P ic Gg G7 Q, Gg Gs Q
Qils 8 G7 Qi G Gs Q3
3|62 )O—l___ _36_2L_
4|63 30&7_ FZH101/4.NAND32
) 5G] .
5]G3 Q7. 665 [‘ ic. 6, 6, @ G G, Q, &
6]Gs — 0 Ge 112 13 le] 5] s [7] 18
Tl 72555111
10los aler L
e 30&9_ 2o 4 Noodfs.
13]1G9 160 Jrsf J14] [13] f12] 11} fio] [9
1|6, oo 141G P ic. Gip Gg Gg G7 Gg Qp
b—
14|Gg } — FZH121/2.NAND30
ic. 6 G, G3 G, Gs Q @
7248928 1 2 3 4j |5 6 7 8
FZH101/4.NAND32 FZH121/2.NAND30 7EsesIs
QUICK REFERENCE DATA -
Supply voltage (range I ) Vp nom. 12V
(range II) Vp nom. 15V
Operating ambient temperature Tamb 0to +70 °C

Average propagation delay
(N=1;CL =10 pF; T, =259C;Vpqg=4,5V) t typ. 170 ns
amb p pd

Available d.c. fan-out

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

D.C. noise margin at T,y = 25 °C

rangel: Vp=12V Mp =My typ. 5 V
] . _ Mg, typ. 5 V
range II: Vp =15V | M typ. sV
Power consumption per gate at Tamb = 25 °C
(50% duty cycle) range 1 : Vp =12V P,y typ. 16 mw
range II: Vp=15V Pay typ. 27 mW

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

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH101/4 NAND32
FZH121/2 NAND30

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

2722 006 01081
2722 006 01061

CIRCUIT DIAGRAMS
FZH101/4.NAND32

FZH121/2.NAND30

August 1975




2722 006 01081
2722 006 01061

QUADRUPLE 2-INPUT NAND GATE
DUATL 5-INPUT NAND GATE

FZH101/4 NAND32
FZH121/2 NAND30O

LOGIC FUNCTION
FZH101/4.NAND32

Ga
GBDG

522 Q =Gy - GB (positive logic)

7255

FZH121/2.NAND30

H

L
X

Ga —

Gp —

Gg — 7255523

= HIGH state (the
LOW state (the

Gp —1

Q=Tx - Gy-Gg - Cp - Gy

(positive logic)

more positive voltage)
less positive volitage)

state is immaterial

Function tables

Ga |Gp|Q
L | X [H
X |LH
Hlujr
©a 1% [Sc|%D B[ Q
L|X| XX |X|H
X|L|xX|x|X|H
X | X|L|X|X|H
X | X|X|L |X|H
X|X|XIX|L|H
H|H|H|H|H|L

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

Supply voltage

Output voltage

Input voltage

Input current at Vp = 17V

Voltage difference between any two inputs -

Storage temperature

Operating ambient temperature

Output short-circuit duration

h Only one output may be shorted at a time,

Vp
vqQ
Vg
= IgL

Tstg
Tamb

tQsc

max. 18 v
max. Vp -—
max. 18 v
max. 25 mA
max 18 Vv
- 65 to+150 °C
0to 470 ©C
max. 1 s 1) =

August 1975



FZH]O]/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 Oto +70 ©C
Uniform system supply voltage (range I) Vp 11,4 t0 13,5 V
(range II) Vp 13,5to 17 V
Available d.c. fan-out ey max. 10
Nay max. 100
E D.C. noise margin; range I at Vpmin ML min. 2,8
= My min. 2,5
range IT at Vp_.: Mg, min, 2,8 V
My min. 4,5 V
range I ; output HIGH Ipav typ. 0,9 mA
—»  Supply current output LOW Tpav 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 ; Vp . Piot max. 31 mW
at range 115 Vprpax Piot max. 52 mW
Thermal resistance from system to ambient R max. 150 °C/W
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2722 006 01081 QUADRUPLE 2-INPUT NAND GATE FZH101/4 NAND32
2722 006 01061 | DUAL 5-INPUT NAND GATE | FZH121/2.NAND30

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

Conditions and references

Sym- . 1 A%
1y§01 min. typ. ) max. (\?)

Static data

Voltages
E—— <
Input HIGH Veu| 7,5 - - VoL {YgLleé’;X
11,4
Input LOW VgL - - 4,5V and {VQH 210V
13,5 |\-IQH = 15 mA
Output HIGH Vou| 10,0 11,3 v |and |(Vor 4o
utput HIGH , ’ - an {_ =
QH 13,5 IQH 0,1 mA
v =7,5V
Output LOW VoLl - 0.9 1,7V 11,4 {IQ(iH: L5
D.C. noise margin: HIGH My 2,5 3,0 -V |11,4
LOW | M[ | 2,8 5,0 - V |11,4
Currents (per gate
currents (per gate) (Vo = 13.5V
Input HIGH Ien | - - LO0pA 13,5 Rother inputs 0 V
, (VoL = 1.7V
Input LOW -IgL - 0,8 1,5mA|13,5 [\gther inputs 13,5 V
o] HIGH 1 0,1 Py {VGL “hs Y
utput -] N - - mA]| an -
QH |. 135 :,],QH ] 10V
Output LOW oL | 15 - - mA|llL4 {Vgi - 1$¥
= L
Output short-circuited 2) IQsc 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 VoL Ip - 1,7 3,0mA|l3,5| Vg=13,5V
Dynamic data
Times
Propagation delay:
fall time Uods 90 175 310 ns|12
rise time tpdr 90 175 310 ns|12 Cy, =10pF: N =1
g =250
output rise time tr 200 340 570 ms|12 \l;amk_n P ZSDVC
output fall time tf 70 120 210 ns|12 pd =4

1y All typical values under test conditions: Tapp = 25 ©C and Vp = 12 V.
2y Short-circuit duration max. 1 s.
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FZH101/4 NAND32
FZH121/2 NAND30

QUADRUPLE 2-INPUT NAND GATE

DUAL 5-INPUT NAND GATE

2722 006 01081
2722 006 01061

—

CHARACTERISTICS  Test conditions: at range II (Vp =

15V); Tamp =

0 to +70 °C

2) Short-circuit duration max. 1 s.

Conditions and references
Sf;gll' min. typ.1 ) max. zf\}’)
Static data i
Voltages
Input HIGH Veu| 7,5 - -V [13,5 { ;g%f 15 mA
13,51 Voy = 12V
t LOW - - 45 {_ QH Z
Inpu VaL 4,5V a}x;d IQH =0,1 mA
Output HIGH Vou | 12,0 14,3 v |and { VoL =45V
utpu : , 3 an _ -
QH 17 IQH 0,1 mA
Veu=7,5V
Output LOW Vou| - 10 LTV |1 {IQGLH: LSy
D.C. noise margin: HIGH| My 4,5 8,0 - VvV 13,5
LOW | My, 2,8 5,0 -V |13,
Currents (per gate) VG =17 V
Input HIGH Ion - - 1,0 pA |17 { other inputs 0 V
VoL =17V
Input LOW gL | - L0 L8maA |17 {othcr inputs 17 V
Output HIGH NE {VGL:‘LSV
utpu Aoy | 041 m E;T_;d Vou =12V
\Y =7,5V
Output LOW —]QL 18 - - mA 13,5 {VSILI =1,7V
Output short-circuited 2) _IQGC 15 37 60 mA |17 VG =0V:iVqQ= ov
Supply data
Currents (per gate)
at VQH Ip - 1,2 2,1 mA |17 Vg=0V
at Vo, Ip - 2,3 4,0mA(17 | VG=17V
Dynamic data
Times
Propagation delay:
fall time dt - 140 - ns |15
rise time L‘;dr - 195 - s |15 ||lcp=10pFiN=
Tamp =25°C
output rise time ty - 410 - ns |15 Vpd =4,5V
output fall time tf - 75 - ns |15 P
1) All typical values under test conditions : Ty = 25 ©C and Vp = 15 V.

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

CHARACTERISTICS (continued)

Dynamic data

teH

G INPUT

Q OUTPUT

— t, 7255576.1

Pulse generator (G-input): t, =350 ns Vpd =+4,5V
tg = 120ns
tGH = 1 us
+75V
gate
under test
pulse Do—
generator )
FZH141/2.NAND32

G 2 O—l Q 7255573.2
v

Measuring conditions: Vp =+ 12 V;+ 15V
Ci, = 10 pF (including probe and jig capacitance)
Tdmb = 25 GC

Waveforms and loading circuit illustrating measurement of tpdr and tpdf

August 1975 l l l l 27






2722 006 01001
2722 006 01011

FZHIM/4 NAND30O
FZH131/2 NAND31

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

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

both having slow-down capability

o o
216Gy
Q{4
36, e
‘ 16]_[rs] [1a] [13] _[12] [11] [ro] [
5165 ols _l 1 CQ-LL P Cqy Gg G7 Qu Gg Gs Q3
6]cs :)o-z—— 3le; | FZH111/4.NAND30
4163 Q17
10los B = Cat 64 G, Q@ G3 G, Q £
Q3|9 e 2l 18] Te] (5] L] 7] (8
11 GS - ._E...Gi_r Caz 15 72555121
Casul15 10§Gs B
1 M6y ] 16]_[1s] [1a] [13] [rz]_[11] _[10] [s
12]6g Qz]9 P Ca G Gg Gg G7 Gs Qp
13167 afre o B
14]Gs I s FZH131/2.NAND31
14]Go l
7248929 7268931 1 2 3 4 5 6 7 8
FZH111/4.NAND30 FZH131/2.NAND31 7255514.1
QUICK REFERENCE DATA -
Supply voltage (range 1) vp nom. 12V
(range 1I) Vp nom. 15 V
Operating ambient temperature Tamb 0 to +70 ©°C
Average propagation delay
(N =1;Cp, =10 pF; Tamb = 25 °C; Vpg = 4,5 V) tpd typ. 170 ns
Available d.c. fan-out )}
(Tam, = 0 to 470 °C) } LOW state NaL max. 10
D.C. noise margin at Ty} = 25 °c
rangel ; Vp=12V Mp =My typ. 5 V
Mi, typ. 5 V
range II; Vp=15V
e P My typ. 8 Vv
Power consumption per gate at Tamp = 25 °c
(50% duty cycle) range I : Vp =12V Pay typ. 16 mW
range I1: Vp =15V Pay typ. 27 mwW
L

The FZH111/4. NAND30and FZH131/2. NAND31consist of anumber of independent NAND
gates at which two NAND gates per type have a special terminal (CQ). It is possible to
comnect 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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FZH111/4 NAND30
FZH131/2 NAND3I

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

2722 006 01001
2722 006 01011

CIRCUIT DIAGRAMS
FZH111/4.NAND30

TR

D20

TR0
TR12
R23
7255519

R10| [R12

FZH131/2.NAND31

TR5

Q;

D16

OCq;

o)’4

TRG
TR6
R
755820
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2722 006 01001
2722 006 01011

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

FZHN1/4 NAND3O
FZH131/2 NAND31

LOGIC FUNCTION
FZH111/4.NAND30

Ga—
Gg—

Ca

@ Q = GA - GB (positive logic)

7255562

FZHI131/2.NAND31

Ga—
Gg—
Gc—

Gp—
7255839

Geg—

T
I

Ca

Q Q=GA-GB-GCc-GD- GE
(positive logic)

HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

>
1

= state is immaterial

Function tables

GA|GB|Q
L H
X | L |H
H|H|L
GA{GB|GC|GD|GE|Q
LIX|X|X|X|H
X|L|X|X|X|H
X|X|L|X|XI|H
X |X | X|L|XI|H
X |X | X |X|LIH
HIH|H|H/|HI|L

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 Vv
Input current at Vp = 17V -IgL max. 25 mA
Voltage differcnce 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 sy «—
5 7
Slow-down input voltage +VeQ max. 0,6\
- VCQ max. 1,0 V
Slow-down input current +lcqQ max. 2,0 mA
- ICQ max. 10,0 mA
1y Only one output may be shorted at a time.
August 1975 ” “ 31



FZHI1/4 NAND30 QUADRUPLE 2-INPUT NAND GATE 2722 006 01001

FZH131/2 NAND31 DUAL 5-INPUT NAND GATE 2722 006 01011
SYSTEM DESIGN DATA
Uniform system temperature ‘ Tamb 0to +70 ©C
Uniform system supply voltage (range I) Vp 11,4 t0 13,5 V
(range II) vp 13,5to 17 V
Available d.c. fan-out NaL. max. 10
—_— NaH max. 100
E D.C. noise margin; range I at Vpmin My, min. 2,8 V
— MH min, 2,5V
range II at Vpmin 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 11; output HIGH Ipay typ. 1,2 mA
output LOW Ipav typ. 2,3 mA
kPower consumption per gate
(50% duty cycle) at range I; Vpy, .y Prot max. 31 mw
at range I1; VPpmax Ptof max. 52 mW
Thermal resistance from system to ambient Rth max. 150 ©°c/w
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QUADRUPLE 2-INPUT NAND GATE FZHIM /4 NAND30O

2722 006 01001 “ ‘
|L DUAL 5-INPUT NAND GATE I FZH131/2.NAND3I

2722 006 01011
CHARACTERISTICS Test conditions: at range I (Vp = 12V); Tappp = 0 to +70 °c
Conditions and references
Sym - . l) i vp
bol | min. typ:) max. )
Static data
Voltages
VQL< 1,7V
Input HIGH VGH| 7.5 v 11,4 {IQL 215 mA
11,4 v 10V
Input LOW VGL| - - 4,5V and {-l QH?O 1 mA
13,5 CQH = H. A m
11,4 e
Output HIGH VQH| 10,0 11,3 - V | and {_;’GL,’O‘*’IDTZA
13,5|7QH 7 Fs
_ VGH=7,5V
Output LOW vQL 0,9 1'7.V 11,4 {IQL=15mA
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)
{Vgy = 13,5V
Input HIGH IGH - - 1,0puA | 13,5 other inputs 0 V
_ _ VgL =1,7V
Input LOW IgL 0,8 1,5mA| 13,5 {other inputs 13,5 V
LAy =a,5v
Output HIGH -IgH | 0,1 - - mA| and {VQH - 10V
13,5
_ _ VGH =7,5V
Output LOW IQL 15 mA| 11,4 {VQL 1,7V
Output short-circuited?)| -Igsc| 10 30 50 ma|13,5| VG =0V; VQ=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6 mA| 13,5 Vg=0V
at VgL 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 thdr 90 175 310 ns | 12 CL=10pF; N=1
, =250
output rise time tr 200 340 570 ns | 12 \Fl;am? 4 15\/ €
output fall time tf 70 120 210 ns | 12 pd = %s9
l) All typical values under test conditions: Ty, = 25 OC and Vp=12V.
2) Short-circuit duration max. 1 s. -
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FZH111/4 NAND30 QUADRUPLE 2-INPUT NAND GATE 2722 006 01001
FZH131/2.NAND31 DUAL 5-INPUT NAND GATE 2722 006 01011

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

Conditions and references
Sym-| . 1y Vp
bol | min. typ.) max. )
Static data
Voltages
~ VQLg 1,7V
Input HIGH VGH| 7,5 vV | 13,5 {IQL: 18 mA
13,5
’ 12
Input LOW VoLl - - 4,5V |ana|[YQEZ12V
-IQH = 0,1 mA
17
13,5 .=
Output HIGH VQHu|12,0 14,3 - V | and VGL = 4,5V
—IQH =0,1 mA
17
VGH=7,5V
Output LOW VQL 1,0 1,7V |13,5 {IQL=18 mA
D.C. noisemargin: HIGH | My 4,5 8,0 -V 13,5
LOW | Mg, 2,8 5,0 - V 13,5
Currents (per gate)
_ (VgH = 17V
Input HIGH 1IGH ~ - 1,0uA | 17 other inputs 0 V
VgL = 1,7V
- - 17
Input LOW IGgL 1,0 1,8 mA {other inputs 17 V
13,5
. o VgL = 4,5V
Output HIGH IgH | 0,1 mA| and {VQH - 12V
17
Low VGH = 7,5V
Output LOW IQL 18 - mA| 13,5 {VQL 1,7V
Output short-circuited 2) -1Qsc 15 37 60 mA| 17 Vg=0V;VqQ=0V
Supply data
Currents (per gate)
at VQH Ip - 1,2 2,1 mAj| 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
= o
output rise time tr - 410 ~-ns | 15 gaml: 4 255\/ c
output fall time tf - 75 -ns |15 dp !

]) All typical values under test condmom Tamb = 25 °C and Vp = 15 V.
— ) Short-circuit duration max. 1 s.
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2722 006 01001 QUADRUPLE 2-INPUT NAND GATE FZHN1/4 NAND30O
2722 006 01011 DUAL 5-INPUT NAND GATE FZH131/2.NAND31

CHARACTERISTICS (continued)

Dynamic data

G INPUT

Q OUTPUT
Var
7255576.1
Pulse generator (G-input): t. = 350 ns Vpd =+4,5V
tf =120 ns
tgH = 1lps
+75V
gate
under test
generator
FZH141/2.NAND32
G z 0‘—1 Q 7255573.2
4
Measuring conditions: VP =+4+12V;+15V
Ci, = 10 pF (including probe and jig capacitance)
Tamp = 25 °C ‘

Slow-down terminals are not connected

Waveforms and loading circuit illustrating measurement of todr and thds

August 1975 l l ‘ ! 35






2722 006 01021

FZH141/2.NAND32

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

DUAL 5-INPUT POWER NAND GATE

with slow-down capability

Cargt
261 —
36, |
4]63 1 N)7 18] [5] [al [3] [l [ [6] (s
_5_&_[“' P Cg; Gio Gg Gg G7 Gg Qg
616G l
Tl Gz Caa]?5 FZH141/2.NAND32
e | Ca1 Gy G, Gy G, Gg Q &
12 E;L— Q09 1 2) 18] e Ls] Lef L7] 18
E_@_ﬂ—- 7255515.1
141610 I
7248931
QUICK REFERENCE DATA
Supply voltage (range 1) Vp nom. 12 V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0 to+70 °C
Average propagation delay .
(N=1;Cyp, =10 pF; Ty, =25 OC;Vpd=4,5V) tpd typ. 170 ns
Available d.c. fan-out 1
(Tamb = 0 to +70 OC) | LOW state NaL max. 30
D.C. noise margin at Tomb = 25 o¢c
rangel: Vp =12V Mp, =My typ. 5V
range II: Vp =15V [ ML RES >V
My typ. 8 Vv
Power consumption per gate at Tamp = 25 °c
(50% duty cycie ) range I : Vp = 12 V Pay typ. 16 mw
range II: Vp =15 V 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

G
Gz
Gs3

Gy

Gso—{4—

LOGIC FUNCTION

Gp—
Gg—
Gec—
Gp—]

6e—

7255839

Ca

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 [Gc [GD |GE | Q]
L x| x| x| x|u
x| Ll x| x| x|H
x| x| L| x| x|H
x| x| x| L| x|u
x| x| x| x| rLlu
H|H|H|H| H|L

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

Supply voltage
—»  Output voltage

Input voltage

Input current at Vp = 17V

Voltage difference between any two inputs

Storage temperature

Opcrating ambient temperature

—=  Output short-circuit duration

Slow-down input voltage

Slow-down input current

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

VqQ
VG

-lgL

stg
amb

tQsc

+VCQ
-Veq
+ICQ
- ICQ

max.

max.

max.

max.

max.

18 V
Vp

18 v
25 mA
18 V

-65 to +150 °C

0to +70 °C
max. 1 s 1y
max. 0,6 V
max. 1,0 V
max. 2,0 mA
max. 10,0 mA
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2722 006 01021 . DUAL 5-INPUT POWER NAND GATE FZH141/2.NAND32

SYSTEM DESIGN DATA
Uniform system temperature Tamb O0to +70 °C
Uniform system supply voltage (range I) Vp 11,4t0 13,5 V
(range 1I) Vp 13,5to 17 V
Available d.c. fan-out Nap, max. 30
NaH max. 100
D. C. noise margin; range 1 at Vpmyin My, min. 2,8V
My min. 2,5V
range II at Vpmin M, min. 2,8V
range I; output HIGH Ipav typ. 0,9 mA
Supply current output LOW IPav typ. 1,7 mA
per gate rangeII; output HIGH Ipav typ. 1,2 mA
output LOW IPav typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I ; VPpmax Peot max. 31 mW
at rangell ; Vpp .o Piot max. 52 mW
Thermal resistance from system to ambient Rin max. 150 °c/w
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FZH141/2.NAND32

DUAL 5-INPFUT POWER NAND GATE

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

Conditions and references

- . 1 A%
SZ(’S min. typ.’ max. (\1’))
Static data
Voltages
VoL < 1,7V
Input HIGH ven | 7.5 - -V o1L4 IQL = 45 mA
11,4{fVQu z 10V
Input LOW VGL - - 4,5V and
’ 13,5 ]QH 0,1 mA
} 11,4|JVgL = 4,5V
Output HIGH VQH | 10,0 11,3 -V and { IQH = 0,1 mA
13,5
=7 7
Output LOW QL - L3 L7V |11,4 {XQGLH: 45 m
D. C.noise margin: HIGH My 2,5 5,0 -V |11,
LOW ML, 2,8 5,0 -V |11,4
Currents (per gate)
5 A% =13,5V
Input HIGH IGH - - LOpA 13,5 {ot%?r inputs 0 V
v =1,7V
Input LOW -IGL - 0,8 1,5mA|13,5 {ot%f;rmputs 13,5V
11,4
’ VGL = 4,5V
Output HIGH -1QH 0,1 - - mA| and {
13,5/VQH = 10V
Output LOW QL 45 - - mA|11,4 {VCE -2y
Output short-circuited 2) -1Qsc 10 30 50 mA|13,5 VG 0V;VQ=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6 mA|13,5| Vg =0V
at VQL Ip - 1,7 3,0mAl13,5|Vg=13,5V
Dynamic data
Times
Propagation delay
fall time tpdf 90 175 310mns |12
rise time tpdr 90 175 310 mns |12 Cp, =10 pF; N =1
Tamp = 25 0C
output rise rime tr 200 340 570 ns |i2 Voq = 4.5V
output fall time tg 70 120 210ns |12 pd = %

1) All typical values under test conditions:

) Short-circuit duration max.1 s.

Tamb = 25 °C and Vp = 12 V.

August 1975
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2722 006 01021 ” DUAL 5-INPUT POWER NAND GATE | FZH141/2 . NAND32
f! |

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

Conditions and references

Sym- . 1) vp
gd min. typ. =/ max. )
Static data
Voltages
VoL < 1,7V
Input HIGH Vau!| 7.5 - - vV 13,5 {Isf: PPN
13,5
5 VQH = 12V
Input LOW VeL| - - 45V and{ QH -
p GL 7 {-iQH = 0,1 mA
T : 13,54 vgy, = 4,5V
Output HIGH VQH | 12,0 14,3 =V | and -IQH = 0,1 mA
17 ’
Vgu =75V
Output LOW voL| - L,4 1,7V |13,5 {IQL = 54 mA
D.C. noise margin:HIGH | MH 4,5 8,0 -V |13,5
LOW | My, 2,8 5,0 -V 13,5
Currents (per gate)
i Vo = 17V
Input HIGH IGH - - 1,0 pA |17 {otﬁgr inputs 0 V
VoL =1,7V
Input LOW -IgL - - 1,8 mA 17 {ot(ligr inputs 17 V
13,5
- N V =4,5V
Output HIGH -loH | 0,1 - - mA| and { GL = *
Q oo =12 v
Output LOW QL 54 - - mAll3,5 {XSII‘I‘ ; i, 3 X
Output short-circuited 2) -1Qsc 15 37 60 mA |17 . =0V; V=0V
Supply data
Currents (per gate)
at VQH Ip - 1,2 2,1mA|l7 Vg =0V
at VQL Ip - 2,3 4,0 mA |17 Vg=17V
Dynamic data '
Times
Propagation delay
fall time tpdf - 140 - ns |15
rise time tpdr - 195 - ns |15 CL=10 pF;(I)\‘ =1
p =25 0C
output rise time ty Y ~ ns |15 ;F]‘égﬂ:) 4.5V
output fall time tf - 75 ~- ns |15

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

toH —

G INPUT

Q OUTPUT
[
Vau 10%
—| tl’ 4— 7255576.1
Pulse generator (G-input): t = 350 ns Vpd =+45V
tf =120 ns
tGH= 1ps
+75V
gate
under test
pulse }
generator )
FZH141/2.NAND32
G 2z Di Q 7255573.2
2
Measuring conditions: Vp =+ 12V; +15V
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

16]_[15] _[1a] [13] [r2] [11]_[ro] [o
<1 P Gs G, G3 G; Gy Cqgy Q
5 D) FZH151/2.A0R30
4
72]os Qy7 Gy Gy Gy Gg Gy G Qy g
36 — 2] B le] s el 17T 18
_1 G” 7255528.1
72489351
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12 V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb O0to +70 OC
Average propagation delay
(N'=1; Cy, = 10 pF; Tamp = 25 °C; Vpa =4,5 V) thd typ. 380 ns
Available d.c. fan-out | N max. 20 1)
LOW stat aL
(Tamb = 0to+70 °C) | state NaL max. 16 2)
D.C. noise margin at Ty, = 25 °C \
rangel: Vp =12V My =My typ. 5V
M typ. 5V
range II: Vp=15V [ My, P
g P | MH typ. 8 v
Power consumption per gate at Tyt = 25 °c
(50% duty cycle) range I: Vp =12V Pav typ. 132 mW
range II: Vp =15V Pay typ. 225 mWw

1y At FZH151/2. AOR30 load.

2) At HNIL gate load. } G2,G3,Gg and G0 count for two inputs.

The FZH151/2. AOR30 consists of two combinations AND and OR gates with some com-

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

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

One of the
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2722 006 02001

FZH151/2.A0R30

DUAL AND-AND-OR GATE
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2722 006 02001 DUAL AND-AND-OR GATE

FZH151/2.A0R30

LOGIC FUNCTION
Q1 =Gl .Gy .G3+Gy . G3 . G4 . G5 + Gy

Q=G5 .Gg.Gg.Gig+Gg .Gy - Gy +Gg

} for positive logic

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

Supply voltage VP max. 18 Vv
Outpur 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. 18 Vv
o , + VCQ max. 0,6 V
Slow -down input voltage -VeQ max. 1.0 V
ax. 2,( A
Slow-down input current + ICQ max ) m
- ICQ max., 10,0 mA
Storage temperature Tstg -65to+150 °C
Operating ambient temperature Tamb 0to 470 °C
Output short-circuit duration Qse max. 1 s 1)
1y Only one output may be shorted at a time.
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FZH151/2.A0R30

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 Vpmjp

range II at Vpmin

range | ; output HIGH

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

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

Thermal resistance from system to ambient

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

Tamb Oto 70
Vp 11,4 to 13,5
Vp 13,5to 17
N1, max. 20
NalL max. 16
NaH max. 100
ML min. 2, 8
My min. 2,5
My, min. 2,8
My min. 4,5
Ipav typ. 14
Ipav typ. 8,0
Ipav typ. 18
Ipav typ. 12
Piot max. 250
PtOt max. 425
Rh max. 150

oC

<< <<

A
A
A
mA

388

mWwW
mW

oc/wW
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2722 006 02001

DUAL AND-AND-OR GATE

FZH151/2.A0OR30

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

Conditions and references
Sym- . v
zol min. typ.l) max. (V%
Static data
Voltages
- N _ B VQL =max 1,7V
Input HIGH VGH 7,5 v |11,4 { IQL = 30 mA
) _ _ - VQH =min 10 V
Input LOW VgL 4,5 V |11,4 {“IGH =0.1 mA
A% =4,5V
11 - 11 GL = =
Output HIGH VQH 10,0 ,3 A% ,4 {—IQH =0,1 mA
B VGH =7,5V
Output LOW VQL 0,9 1,7 v (11,4 { IQL =30 mA
D.C. noise margin:HIGH | MY 2,5 5,0 -V
LOW | M, 2,8 50 -V
Currents
Input HIGH:G2;G3;G9;G 19 | Ig = - 2wAl [ Vg =135V
at other G inputs | IgH - - 1 pA ’ other inputs 0 V
Input LOW:G2;G3;G9;G1g _IGL - 1,0 2,5 mA 13.5 VgL =17V
at other G inputs | -Ig[, - 0,5 1,25 mA| 7" other inputs 13, 5V
VgL = 4,5V
- - - 1
Output HIGH IQH 0,1 mA|1ll,4 { Vau = 10V
VGH =7.5V
- - 11,4
Output LOW QL 30 mA| 11, { VQL 1.7V
Output short-circuited 2) -IQsc 10 30 50 mA|13,5 Vg=0V;Vq=0V
Supply data
Currents
at VQH Ip - 14,0 22,0 mA|13,5 Vg =0V
_ Vg1 7 VoL
at vqQr, Ip 8,0 15.0 mA|13,5 {otherGinputs:Vc.H

l) All typical values under test conditions: Ty = 25 °C and Vp =12 V.
2) Short-circuit duration max. 1 s.
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FZH151/2.A0R30 DUAL AND-AND-OR GATE 2722 006 02001

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

Conditions and references
- . v
Sg(r}rlx min. typ. 1y max. (\f)
Static data
Voltages
o= VqL = max. 1,7V
- Input HIGH VoH | 7,5 v | 13,5 { gL, - 36 mA
E _ _ VQH = min.12V
= Input LOW VgL 4,5V 13,5 { H - 0,1 mA
VgL = 4,5V
Output HIGH Vou 12,0 14,3 -V 13,5 {‘IQH 0,1 mA
VGH = 7,5V
Output LOW VoL | - 1,0 1,7V 13,5 {IQL - 36 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:G2;G3;G9;G10| Igy | — - 2,0 nA 17 {VGH =17V
at other G inputs | IGH | - - 1,0 A other inputs 0 V
Input LOW: G2;G3;G9;G10| ~IgL | - 1,2 3,0 mA 17 VgL = 1,7V
at other G inputs | -Igp, | - 0,6 1,5 mA other inputs 17 V
=4,5V
Output HIGH -y | 0,1 - - mA|] 13,5 {Xg;} - 125\/
=7,5V
—» | Output LOW o | 30 - - mA| 13,5 {zgfﬁ 17y
Output short-circuited 2) -Igsc| 15 37 60 mA 17] Vg=0V;Vg =0V
Supply data
Currents
at Vqu Ip - 18 29 mA 17| Vg=0V
I 12 20 mal| 17[{VG11=VGL
at VQL P - m i other G inputs:Vgyy

1y All typical values under test condiotions: Tamb = 25 °C and Vp = 15 V.
- 2) Short-circuit duration max. 1s

48
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2722 006 02001 DUAL AND-AND-OR GATE FZH151/2.A0R30

CHARACTERISTICS (continued)

Conditions and references
SZ:;- min. typ. Iymax. X/P)
Dynamic data
Times
Propagation delay
fall times at output Q thdr1 - 230 - ns| 12 -
at output Q |ty - 300 ~ ns| 12 -
at input G5 | tpdf3 - 400 - ns| 12 C, =10pF -
rise timesat output Q | tpdrl - 340 - ns| 12 I;I, B L = 25 °C
at output Q | tpdr2 - 340 - ns| 12 v;?: 45V
at input Gs | tpdr3 - 270 - ns| 12
Output rise time ty - 330 - ns| 12
Output fall time ty - 200 - mns| 12

l) All typical values under test conditions: Tamp = 25 °C and Vp = 12 V.
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ZH151/2.A0R30 DUAL AND-AND-OR GATE 2722 006 02001

CHARACTERISTICS (continued)

Vpd Vpd

tpdf1 -

Vg —————f———————

90%

Q; OUTPUT 1)

10%

Vair

-ty

tpdf2 <+~ tpdar2 —*>

Van

Q; OUTPUT 2)

e tpde — <_tpdr3"

Vau

Q; OUTPUT ‘5)

- \ / s
VQL —— e —— e ———— 7255813,1

Waveforms illustrating measurement of tpdr and tpdf

— 1) Iy G input =G7, Gg, Gi]-
2) 14 G input = Gg.-
3) I+ G input = Gs.
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2722 006 04011 : FZH161/4.LI131

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

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

Carf3
146G,
O a
Caz|6
i) 5] [1] [13] [i2] [11] _[io] [
6] Q)7 P Gs G5 Cou Qu G, Caz Qs
5193
caslto FZH161/4.L131
11]6. Q Gy Gy Cor @ G3 Cqp Q; @
319 T2 3] e 15 6] 7] (8
L 72555291
Cauft3
14 |Gs
Q

7248936

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

Vp=12V;N=1 V=12V

V=43V Tumy 27 [V - 5 oo W
D.C. noise margin at Tamp = 25 °C

rangel : Vp=12V ML =My typ. 5 V

range II: Vp=15V : {II:E}L[ :zg Z x
Power consumption per gate at Tampp = 25 °c .

(50% duty cycle) range I : Vp = 12V Pav typ. 39 mw

range II: Vp=15V Pav typ. 55 mW

The FZH161/4. L131 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.LI131

QUADRUPLE LOGIC INTERFACE GATE
HNIL to 5 V logic

2722 006 04011

CIRCUIT DIAGRAM

OopP

7255536

X

.
QR .

52
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE FZH161/4 LI31
HNIL to 5 V logic

LOGIC FUNCTION
Function table

Ca

o Q=Ga. Gp Ga |G| Q
Q

Gg (for positive logic) L{ X|H

7255562 X I l‘[

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

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

Supply voltage Vp max. 18 \4
Output voltage (HIGH state) VqQ max. Vp -—
Input voltage Vg max. 18 v
Input current at Vp =17 V -IgL max. 25  mA -~
Voltage difference between any two inputs max. 18 v
Slow-down input voltage + VCQ max. 0,6 A%
-VeQ 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 T, mb 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 Vpin

range I ; output HIGH

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

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

at range II; VPmax

Average propagation delay
at Vpdil = 4,5V;(Vg =12V)
at Vde =1,5 V;(VQ = 5V)

Thermal resistance from system to ambient

Tamb

Ipav
Ipav
Ipay
Ipay

Ptot
Prot
tpd1l
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

oc

mA
uA

mA
mA
mA
mA

mwW
mW
ns
ns

oCc/W

w ol
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE I FZH161/4.L131
HNIL to 5V logic | I

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

Conditions and references|
Sym - . 1 Vp
bol  |min. typ. ) max. V)
Static data
Voltages
_ _ VQL =0,4V
Input HIGH Veu 17,5 v o|11,4 {IQL ~ oy
_ _ VQH =13,5V
Input LOW A 4,5V |11,4 {1 W20 A
Q
Vgu= 7,5V
Output LOW VQL - - 0,4V |11,4 {IQL = 20 mA
D.C. noise margin: HIGH | My 2,5 5,0 - 11,
LOW | My, 2,8 5,0 - 11,4
Currents (per gate)
Input HIGH; Gy; G3; Gy; Gs| IgH - - 1,0 pA Voug = 13,5V
2 4 13,5
G1: Gg o - - 2,0 pA other inputs OV
Input LOW; G9:G3; G43 Gg | ~IgL | - 0,8 LSmA| . {VGL— L7V
G1; Gg -lgL - 1,6 3,0mA ! other inputs 13,5V
. : VqQu = 13,5V
Output HIGH IQH - - 80 lJA 1114 { GH - 4 5V
A% 0,4V
Output LOW 20 - - { QL =
utpu IQL 0 mA | 11,4 VeH=7.5V
Supply data
Currents ( per gate)
at VQH Ip - 2,5 4,5mA| 13,5 {VG =0V
at Vqr, Ip - 40 6,0mA|13,5/\Vg=13,5V
Dynamic data
Times
Propagation delay
fall time: vq = 12V tpdf1| — 100 250 ns {RL =390 ;N =1
vQ= 5V tpdf2| - 90 250 ns Tamb = 25 °C
rise time:Vg = 12V tpdrl] — 130 300 ns {RL =3, 9%k N =1
vQ= 5V tpdr2l - 120 300 s Tamp = 25 °C

l) All typ. values under test conditions: Tamp = 25 °C and Vp=12V,
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FZH161/4.L131

HNIL to 5 V logic

QUADRUPLE LOGIC INTERFACE GATE

CHARACTERISTICS Test conditions:

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

2722 006 04011

Conditions andreferences
Sym - ; 1 p
bol min. typ. ~) max. W)
Static data
=0,4
Input HIGH Von 7,5 - - V |13,5 [ }’QQLL: 2%, mX
Vou =17V
Input LOW VaL - - 4,5V |13,5 {quH ~ 40 pA
=7,5V
Output LOW VoL - - 0,4V [13,5 {?QGF: oy
D.C. noise margin: HIGH | My 4,5 8,0 - VvV |13,5
LOW | My, 2,8 5,0 - VvV 13,5
Currents (per gate)
Input HIGH:G »;G ;G 4;G5 IGH - - 1,0 pA 17 { GH=17V
G1:Ge IgH - - 2,0 pA other inputs 0 V
Input LOW:G2;G3;G4;G5 -IgL - 1,0 1,8 mA 17 {V("L =1,7V
G1:Ge -IgL - 2,0 3,6 mA other inputs 17V
=17V
Output HIGH IQH - - 80 pA | 13,5 {VGL -45V
V 0,4V
Output LOW oL 20 - - mA|13,5 {VGII: -75V
Supply data
Currents (per gate)
at VQH Ip - 2,8 4,5 mA 17 VG =0V
at VqQL Ip - 4,5 7,0 mA| 17 V=17V

1 il
) All typ. values under test conditions: Tymp = 25 °C and VP =15 V.
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2722 006 04011 QUADRUPLE LOGIC INTERFACE GATE FZH161/4.LI131
I HNIL to 5V logic l

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) Vp = VoL (V)
: N- ) RQmin = “NToL (mA)
m* Igyg + N-IgH (LA) QLmax GL (mA)

RQmax =

m

1

-number of interconnected outputs
N = number of used inputs

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

i

For interfacing HNIL to TTL:

5-2,4 (V) _5-0,4 V)
Romin =
me 80 + N 80 (A) 20 -N+1,6  (mA)

RQmax =

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

for range I: Vp =12V

__12-10 (V) R _ 12-0,4 W)
RQmax B Qmin
me 80 + Ne1 (A) 20 -Ne1,5  (mA)
for range Il: Vp =15V
15 -12 (V) _ 15 -0,4 (V)
RQmax = — Romin =
me 80 + Ne1 (uA) 20 - N¢1,8 (mA)
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FZH161/4.L131 OUADRUPLE LOGIC INTERFACE GATE 2722 006 04011
HNIL to 5 V logic

1 7271264 50
Ramax lines for number m‘ —40 Ra
of parallel gate outputs (k)
equal to: 30
NG 20
\\
2 N
~ ™~ 10
~
b= P~ ™~ 3 ~ 6
5 \ - —~ 5
6
] ey S R 4
T~ \
e
| —— S e et Ry 3
10— — I \1\
—— T \\\\
\\::\:\_ ,
// )
5 08
06
R(lmin/ 05
/P/ 04
S 03
|
0,2
172 3 4 5 6 7 8 9 10 11 127
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

2]

3

4] 6] _[1s]_fra] [13] [r2]_[11] [10] [s

5] P Cqp Gy G Gg G E; Q

= FZH171/2.NAND33

1 Cat Gy G, G3 G, Ey Q @

12 T2l 3] el 5] sl 1T (8

3] 7255716 1

i

10]

7248939
QUICK REFERENCE DATA -
Supply voltage (range I ) Vp nom. 12 v
(range II) Vp nom. 15 Vv

Operating ambient temperature Tamb 0to +70 ©°C

Average propagation delay
(N =1;Cy, =10 pF; Tamb = 25 °C; Vpq = 4,5 V) t typ. 170 ns
L m pd pd

Available d.c. fan-o(l)lt i LOW state N max. 10
Tamp =0 to +70 °C | -

D.C. noise margin at T p = 25 °c

rangel: Vp=12V My =My typ. 5 V
o Tl Vo = Mrp, typ. 5.V
range II: Vp =15V {MH 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 Pav typ. 27 mW

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

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH171/2 NAND33 DUAL 4-INPUT NAND GATE 2722 00601091

CIRCUIT DIAGRAM

D1 D9
GO« G5O~
D2 D10
G0+ G O~ R7 (e
D3 1 o1 e
ca0-f4 G0~ 0%
D4 D12
G, o4 Gg - Caz
E, 00— E,0—- /
RQU
—OL
7255718
LOGIC FUNCTION
—cy
G, " ~
e . Q=Gp-Gp-Gc-Gp- E¥) Ga|GB|Cc|SD|Q
Ge— (positive logic)
. L{X|X|X|H
ED o ) Whenprovided with a diode x| Llix|x|u
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;HI!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 vV
Output voltage VQ max. Vp -
Input voltage \e! max. 18 Vv
Input current at Vp = 17V -lGL max. 25 mA
Voltage difference between any two inputs max. 18 VvV
Storage temperature Tstg -65 to +150 °C —_—
Operating ambient temperature Tamb 0Oto +70 °C —
QOutput short-circuit duration tQsc max. 1 s 1) - E
Slow -down input voltage +VCQ max. 0,6 V
-Vcq max. 1,0 Vv
Slow-down input current +ICQ max. 2,0 mA
"ICQ max. 10,0 mA
Expandable input voltage VE min. 0 Vv
Expandable input current =g 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

Jniform 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
NaH max. 100
D.C. noise margin; range I at VPmin Mi, min, 2,8 V
My min. 2,5 V
range II at Vppin ML, min, 2,8 V
My min. 4,5 V
range I; output HIGH Ipavy typ. 0,9 mA
. Supply current output LOW Ipayv typ. 1,7 mA
per gate range 1I; output HIGH Ipav typ. 1,2 mA
output LOW Ipay typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range I; Vppax Prot max. 31 mW
at range Il; Vppay Prot max. 52 mW
Thermal resistance from system to ambient Rth max. 150 °C/W
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2722 006 01091 DUAL 4-INPUT NAND GATE I FZH171/2.NAND33

|

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

Conditions and references
Sym - . A%
z:; min. typl) max. (VI'))
Static data
Voltages
VoL < 1,7V
7,5 - - QL= ~»
Input HIGH VGH vV 11,4 { IQL = 15 mA
11,4
’ Voug =z 10V
Input LOW veL| - - 45V |and {_ QH =
3 13,5 IQH—O,lmA
11,4 ~
Output HIGH VQu | 10,0 11,3 = V | and {_;’GL;OLI’ISIXA
13,5 [\TQH =Y
X _ VGH=7,5V
Output LOW vQL 0,9 1,7V |11,4 {IQL s
D.C.noisemargin:HIGH | My 2,5 5,0 - V |11,4
LOW | My, 2,8 5,0 - Vv |11,4
Currents (per gate)
_ _ Vg =13,5V
Input HIGH IcH 1,0 pA |13,5 { o s 0V
_ _ VgL =1,7V
Input LOW 1GL 0,8 1,5 mA|13,5 { other inputs 13,5 V
11,4
VoL =45V
Output HIGH -gu | 0,1 - - mA|and { -
13,5 VQH = 10V
Veu=7,5V
15 - -
Output LOW IQL mA|il, 4 {VQL 1,7V
Output short-circuited ?l-Igsc | 10 30 50 mA[13,5| VG =0V;VQ=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 Cp,=10pF;N=1
Tamb = 25 °C
output rise time tr | 200 340 570 ms 12 || AmbO T
output fall time tf 70 120 210 ns |12 pd = %

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

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

Conditions and references
Sym - . 1 Vp
bhol min, typ.) max. )
Static data
Voltages
- vQL< L,7V
- - 3,5 =’
Input HIGH Veu| 7.5 v |13, {IQL TN
13,5
v > 12V
- - 45V ¢ YQH =
Input LOW Ve ) and 1‘IQH 20,1 mA
17
13,5
, v _
Output HIGH VQH 12,0 14,3 -~ V and { /GL =45V
17 -lqu = 0,1 mA
Output LOW VoL - 1,0 1,7V |13,5/{VGH =75V
(lIQL = 18 mA
D.C.noisemargin: HIGH| My 4,5 8,0 - V |13,5
LOW | ML, 2,8 5,06 - V |13,5
Currents (per gate)
Vg = 17V
- —_ l T
Input HIGH IcH 1,0 pa 117 { other inputs 0 V
' : - VoL =17V
Input LOW IGL 1,0 1,8 mA |17 {other inputs 17 V
13,5
’ VgL =45V
¢ - _ - .
Output HIGH IQH 0,1 mA | and {VQH - 12V
17
Veu=75V
Output LOW ) QL 18 - - mAl13,5 {VQL L7V
Output short-circuited 2{-Igsc| 15 37 60 mA[17 | VG=0ViVq=0V
Supply data
Currents (per gate)
at VQH Ip - 1,2 2,1 mA|17 Vg =0V
at Vo, Ip - 2,3 4,0mA|17 Vg =17V
Dynamic data \
Times
Propagation delay
fall time tpdf - 140 - ns |15
rise time tpdr - 105 - ns |15 Ci,=10pF; N=1
. . - Tamb = 25 °C
output rise time ty - 410 -~ ns |15 Vo =45V
output fall time tf - 75 ~ ns |15 pd ~ ™

l) All typical values under test conditions: T,y = 25 C and Vp = 15 V.
— 2y Short-circuit duration max. 1 s. 7
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2722 006 01091 H DUAL 4-INPUT NAND GATE FZH171/2.NAND33
i
J

CHARACTERISTICS (continued)

Dynamic data

Vo — — — — 5
G INPUT
v 10% § iy L 10%
GL
-
Van 90%%
Q OUTPUT
Voo — — — 72556971
— —
Pulse generator (G-input): ty = 350 ns Vpd =+4,5 V

tg =120 ns

tgH= 1lps

+75V

gate
under test
generator
FZH141/2.NAND32
G 2z Og Q
Measuring conditions: Vp =+ 12 V;+ 15V

C1, = 10 pF (including probe and jig capacitance)
Tamb = 25 °C

Slow-down terminals are not connected

Waveforms and loading circuit illustrating measurement of tpdy and tpdf
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FZH181/4.L130

2722 006 04001

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

1§61
Q
u16; a 16]_[13]_12] 1] _fro] o] [s
5 GADO-ZL P Gy G; Q. Gg Gs Qs
FZH181/4.L130
9]Gs asls
10 Gs__—>o—3—— G G, Q G3 G, Q, @
T 2] B el I el 17
121G 7265530.1
Q
7248937
QUICK REFERENCE DATA
Supply voltage Vp 5t5% V
Operating ambient temperature Tamb  0to+70 °C

Available d.c. fan-out

(Tamp = 0 to +70 OC)} LOW state NaL max., 27 -

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

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

PACKAGE OUTLINE 14 lead plastic dual in-line (see general section).
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- FZH181/4.L130

QUADRUPLE LOGIC INTERFACE GATE
5 V logic to HNIL

2722 006 04001

CIRCUIT DIAGRAM

R1

R10
R12
7255535

TR10

68
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2722 006 04001 QUADRUPLE LOGIC INTERFACE GATE
5 V logic to HNIL

FZH181/4.L130

LOGIC FUNCTION

Function table

Q

7’8

1255522 (for positive logic) X
L

<

H
H

=

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. 7 V
Output voltage VQ max. Vp )
Input voltage \/¢! max. 55 V
Input current (Vp =5 V) —IGL max. 25 mA
Voltage difference between any two inputs max. 55 V
Storage temperature Tstg -65to +150 °C
Operating ambient temperature Tomb 0to +70 °C
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to+70 ©C
Uniform system supply voltage vp 4,75t0 5,25 V
Available d.c. fan-out 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=5V; Vg =5V) Ipyy max. 12,0 mA

Power consumption per gate at Vppy ¢

(50% duty cycle) Peot max. 37 mW
Thermal resistance from system to ambient Rth max. 150 oC/W
l) For HNIL.
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FZH181/4.LI30 QUADRUPLE LOGIC INTERFACE GATE 2722 006 04001
5V logic to HNIL

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

Conditions and references
Sym - . 1 Vp
bol min. typ. ) max. V)
Static data
Voltages
Input HIGH Ve |2,0 - =V | 4,75 {VL”IOV
GH | % ’ Iq1, = 50 mA
=18,0V
Tnput LOW VoL 0,8V | 4,75 { 250 A
_ _ - VGH =2V
Qutput LOW VoL 0,4V 4,75 { 1L = 16 mA
- _ VgH=2V
VQL 1,0V 4,75 { Iqr = 50 mA
D. C. noise margin:HIGH My | 0,4 - -V
LOW My | 0,4 - -V
Currents (per gate)
Input HIGH IgH - - 40 pA | 5,25 Vgy = 2,4V
Input LOW -IgL - - 1,6mA | 5,25 VgL =0,4V
Voy =18V
- - H
Output HIGH IoH 250 pA | 4,75 { V?;L -0,8V
- - Ve =2V
Output LOW IQL 50 mA | 4,75 { VQL 1,0V
Supply data
—» | Currents (per gate)
at VQu Ip - 1,0 2,0mA 5 VgL =0V
atVQL ¥ IP - 8,512,0mA 5 Vgu =5V
Dynamic data
Times
Propagation
Vo =12 V;
i - 12 t Q ’
fall time tpdt 20 60 ns R} = 390 2
Vo = 12 V;
. . - 3 9 Q ;
rise time tpdr 130 300ns 1 R} - 3,9k

1
) All typ. values under test conditions: Ty} = 25 OC and Vp=12V.

0
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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 =
me IQH +Nelgy (A) IQLmax — Ne 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
Igg = input current HIGH of HNIL-circuit

Iy, = input current LOW of HNIL-circuit
For interfacing TTL to HNIL (range I; Vp =12V)

12 - 10 \2) 12 -1,0 V)

RQmax = RQmin

me250 + Ne1 (uA) 50 -Ne1,5  (mA)

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

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

RQmax = RQmin =
me 250 ~ Nel (uA) 50 - N°1,8 (mA)

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

HIGH state LOW state
Vp - 2,4 V) Vp - 0,4 S W)
RQmax = Romin =
me*250 — Ne40 (pA) 16 = Ne*1,6 (mA)

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

N = number of used inputs

T
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2722 006 04001

QUADRUPLE LOGIC INTERFACE GATE

FZH181/4.LI130

5V logic tc HNIL
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2722 006 01031 “ FZH191/3.NAND33
I

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

TRIPLE 3-INPUT NAND GATE

with slow-down capability

Car)1
2461
31624 aifs 6] _[15] [l [13] [iz] [71] [io] [
lg._g'iH P Cq3 Gy Gy G; Q3 G Q,
L
716 Q2|9 FZH191/3.NAND33
104Gs N
1 Casfts Cq1 G4 G2 63 Qi G4 Gs &
1216, [— 2] 18 Le] s s 17 I8
1‘3“66 Q3|11 72558311
7248886
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12V
(range II) Vp nom. 15V
Operating ambient temperature Tamb 0 to +70 ©C

Average propagation delay

(N =1; Cy, =10 pF; Tamp = 25 Oc;vpd:4,5 V) tpd t/p. 170 as
Available d.c. fan=-out
: / : : N . 10
Tamp = 0 to +70 o } LLOW state Na1, max
D.C. noise margin at T, = 25 °C
rangeI: Vp =12V Mp, =My typ. 5 Vv
I A4
—_— f My, typ. 5 v
range II: Vp =15V MiT typ. 8 v
Power consumption per gate at Tamp = 25 °c
(50% duty cycle) range 1: Vp =12V Pay typ. 16 mw
range 1I: Vp =15V Pav typ. 27 mW

The FZH191/3.NAND33 consists of a anumber of independent NAND gates at which two
NAND gates have a special terminal (Cqy). It is possible to counect 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
—og
LOGIC FUNCTION
Function table
Ca Q =GA.GB.Gg
Ga (positive logic) Gy cl Q
Gg— G
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 II 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 Vo max. Vp
Input voltage Vo max. 18 Vv
Input current at Vp = 17 V ~IgL max. 25 mA
Voltage difference between any two inputs max., 18V
Storage temperature Tstg -65to +150 ©OC —
Operating ambient temperature Tamb 0to+70 OC g
Output short-circuit duration tQsc max. 1 sh —_
Slow-down input voltage jzgg ?12; ?:g X
Slow-down input current igg xzi 1?):8 m
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 13,5t0 17 V
Available d.c. fan-out Nai, max. 10
NaH max. 100
D.C. noise margin; range I at Vpmin My, min, 2,8 'V
My min. 2,5 V
range II at Vpmyip My, min. 2,8 V
My min. 4,5 Vv
Supply current at range I ; output HIGH Ipav typ. 0,9 mA
output LOW Ipay typ. 1,7 mA
at range II ; output HIGH Ipavy typ. 1,2 mA
output LOW Ipav typ. 2,3 mA
Power consumption per gate
(50% duty cycle) at range T ; VPmax | max. 31 mw
at range I ; Vpmax Peot max. 52 mw
Thermal resistance from system to ambient R max. 150 oc/w
1) Only one output may be shorted at a time.
75
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FZH191/3.NAND33

TRIPLE 3-INPUT NAND GATE

2722 006 01031

1)

CHARACTERISTICS  Test conditions: at vange I (Vp = 12 V); T

Camb = 0 o +70 °C

Conditions and references

Sym - . l) . vp
bol | min- typ./ max. )
Static data
Voltages
) - VQL< 1,7V
Input HIGH VGH| 7.5 v 11,4 {IQL - 15mA
11,4
Input LOW VGL| - - 4,5V and {-I\/QI_I?SO‘VI A
13,5 CQH = . L m
11,41,
. , 4 =
Output HIGH Vou[10,0 11,3 = v | and { VGL = 4,5V
5 = [1-IQH = 0,1 mA
13,5
VGH=7,5V
L / - )
Output LOW VQL 0,9 1,7V 11,4 {IQL - 15 mA
D.C.noise margin: HIGH| My 2,5 50 -V 11,4
LOW M1, 2,8 5,0 -V 11,4
Currents (per gate)
. VGH = 13,5V
; . 550l
Input HIGH IGH 1,0 A | 13,5 lother inputs 0 V
. - . <l VgL =1,7V
‘ - - ,8 1, 3, ) n =
Input LOW IgL 0,8 5SmAl 13,5 {olhcr inputs 13,5 V
11,4 -
. _ B ) VgL = 4,5V
Output HIGH Ion | 0,1 mA a'nd {VQH - 10V
13,5
- o A VGH = 7,5V
Output LOW IQL 15 mA| 11,4 {VQL STy
Output shortcircuited 2) =IQsc 9 15 25mA| 13,5 Vg=0V;Vg=0V
Supply data
Currents (per gate)
at VQH Ip - 0,9 1,6 mA| 13,5 Vg=0V
at VqQL ip - 1,7 3,0mA| 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 = 10pl; N=1
’ T. - 92350
output rise time ty 200 340 570 ns | 12 \saml} 4 __DVC
output fall time tf 70 - 120 210 ns 12 pd = %

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

2) Short-circuited duration max.. 1 s.

|
o
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2722 006 01031 TRIPLE 3-INPUT NAND GATE FZH191/3.NAND33

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

Camb -
Conditions and references
Sym-= min rvpl) max Ve
bol TR V)
Static data
| Voltages
* o VoL<li,7V
Input HIGH vVgul 7.5 - - Vv ]13,5 {I(;L Sl A
13,5 :
’ =1
Input LOW VoL - - 4,5V and { IVQH >O ZleA
17 QH
13,5 -
SOl OVGL = 4,5V
Output HIGH Vou!|12,0 14,3 - V | and - CL 0 i
17 QH = ¥
=7,5V
Output LOW VoL| - 1,0 1,7V 13,5 {;’SLHz AN
D.C. noise margin: HIGH| My | 4,5 8,0 - V 13,5
LOW | My, 2,8 5,0 - VvV |13,5
Currents (per gate)
A% =17V
Input HIGH icH N - LO0wAL LT {olil:r mputs oV
VgL =1,
- - 8 1
Input LOW iGL 1,0 1,8 mA| 17 {other mputs 17v
13,5
y [VGL = 4,5V
Output HIGH - 0,1 - - mA/| and .
1 IVGH =7,5V
Output LOW 1oL 18 - - mA| 13,5 {Vg? : 1’;\/
Output short-circuited 2) ~1Qsc 9 15 25 mA| 17 Vg=0V;Vg=0V
Suppiy 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 delav
fall time tpdf - 140 -ns |15
rise time tpdr - 195 =-ns | I5 CL=10pF; N=1
) =250
output rise time tr - 410 ~ns |15 S‘zml: 4 _SVV c
output fall time tf - 75 - ns |15 vdp = %,

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

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

TRIPLE 3-INPUT NAND GATE

2722 006 01031

CHARACTERISTICS

Dynamic data

G INPUT

Q QUTPUT

(continued)

teH

l-— 7255576.1

Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf =120 ns
tGH = 1 s
+75V
gate
under test
generator 3
FZH141/2.NAND32
v
Measuring conditions: Vp =+ 12V; + 15V
Ci, =10 pF (including probe and jig capacitance)

Tamb = 25 °C
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

—
3162
1 18] [1s] [1a] [13] [12] [11] _[10] [9
L ailn P Gg Qg Gs S, Qs G, Q
G |
kB FZH201/6.IN30
10J6u ao Gy Q; G, Sy Q; G3 Q3 @
12]S2 — T 2] 3] L&l 1] s] 177 18
G 7Z55833.1
13]Gs 3093_11
7268887
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12V
(range 1I) Vp nom. 15 V
Operating ambient temperature Tamb 0 to +70 °C

Average propagation delay time o
(N =1;Cp, =10 pF; Tamp =25 C; Vpg=4,5V) thd typ. 170 ns

Available d.c. fan-out

Ty = 0 to +70 OC}LOW state N,L max. 10

D.C. noise margin at Tymp = 25 °c

rangeI: Vp=12V My, =My typ. 5 V
range II: Vp=15V { E\/IL pr‘ 5 }'
 MH 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 Pay typ. 27 mwW

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

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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FZH201/6.IN30 [|SEXTUPLE INVERTER WITH STROBE INPUT 2722 006 07001

CIRCUIT DIAGRAM

sz] RS R9|j sz R16! R19D
TR2 RS TR8

R6
D1 D6
G G D8
T He re T k8 R21
5201 LR a, S1°7 o3 A Q3
D5 D15
TR TR
R3 R10
TR3 ) TR9
R4 R11

7255806

A ' ’ oP
R23|j RZG[[J RSO[,] R33|j R37 RLO'j
TRN TRI4 TR17
R27 R4t
D16
Gy D18 R22 R28 ' RW2
D17
D19 A Q3
D20 D30
TR10
TR18

R24 .
TR12
RZSD W

7255845
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2722 006 07001 SEXTUPLE INVERTER WITH STROBE INPUT| FZH201/6.IN30

LOGIC FUNCTION
Function table

GADG Q =G, . S (positive logic) Gal s Q

S —

7255837 L X H
X 1. H
H H L

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

RATINGs Limiting valuesinaccordancewith the Absolute Maximum System (IEC134)

Supply voltage Vp max. 18 A%
Outrut voltage VQ max. vp

Input voltage : Vo max. 18 A%
Input current at VP =17V -lgL 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 l)

1y Cnly one output may be shorted at a time,

August 1975
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FZH201/6.IN30 |[SEXTUPLE INVERTER WITH STROBE INPUT 2722 006 07001

SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to +70 ©C
Uniform system supply voltage (range T) ~ Vp 11,4t0 13,5 V
' (range 1I) Vp 13,5to0 17 V
Available d.c. fan-out N,p, max. 10
Nay max. 100
D.C. noise margin; range I at Vp ;. ML min. 2,8V
MH min. 2,5 V
range Il at Vp..0 My, min. 2,8 V
My min. 4,5 V
range I ; output HIGH Ipav typ. 0,9 mA
Supply current output LOW Ipavy 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 ; Vp . Ptot max. 31 mw
at range 1I; Vprax Piot max. 52 mW
Thermal resistance from system to ambient Rep max. 150 °C/W
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2722 006 07001

SEXTUPLE INVERTER WITH STROBE INPUT

FZH201/6.IN30
J

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

¥

amb

=0 to +70 °C

Conditions and references

Sym- ) 1 A%
i)ol min. typ. ) max. (\}J)
 Static data
Voltages
—— VQL< 1,7V
Input HIGH veu| 7.5 - - vV |11,4 UgL = 15 ms
Input LOW Vg - - 4,5V | and { QH 2
P GL 13,5 {\-lQu = 0,1 mA
o ll,éi VgL =4,5V
utput HIGH V 10,0 11,3 -V an {_ -
P QH 9 |-lqu = 0,1 ma
VGH = 7,5V
Output LOW Vol - 0,9 1,7v |11,4 {IQL,15 >
D.C. noise margin: HIGH My 2,5 5,0 - V |l11,4
LOW | My, 2,8 5,0 - VvV {11,4
Currents (per gate) v 13,5V
GH = 19,
Input HIGH IgH - - 1,0 pA 13,5 {other inputs 0 V
{VGL =1,7V
Input LOW -lgL - 0,8 1,5mA|13,5 |\other inputs 13,5V
11,4 [fVgL = 4,5V
Output HIGH _IQH 0,1 - - mA]| and {VQH = 10V
13,5
I v =7,5V
Output LOW Iop 15 - - mA|ll,4 {VSE _ ; 7y
Output shortcircuited 2)  |~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 VoL Ip - 1,7 3,0mA|13,5| Vg=13,5V
Dynamic data
Times
Propagation delay:
fall time tpdf 90 175 310ns |12
rise time tpdr 90 175 310ns |12 CpL=10pF:N=1
. . = 25 0C
output rise time ty 200 340 570 ns |12 ;1:‘”“1_’ s 255\,(’
output fall time tf 70 120 210 ns |12 pd = 4,

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

2) Short-circuited duration max. 1 s.

August 1975

83



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

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

Conditions and references
Sym- ) ) Vp
hol | min. typ.” max. W)
Static data
Voltages
\Y <1,7V
Input HIGH Voul| 75 -~ - Vo35 { IQQLL =18 ;nA
B 13,5 Q > 12V
Input LOW VoLl - - 4,5V ?I;d 'IQ‘I =0,1 mA
13,5|f Vg1, =4,5V
Output HIGH VQH 12,0 14,3 -V T;d —IQH‘= 0.1 mA
. L IVgu=7.5V
Qutput LOW VQL - 1,0 1,7V 13,5 l]QL = 18 mA
D.C. noise margin: HIGH| My 4,5 8,0 -V 13,5
LOW | M, 2,8 5,0 -V ,
Currents (per gate) Ve =17V
Input HIGH Ieu | ~ - L,0pA 117 { other inputs 0 V
) { VgL = 1,7V
Input LOW -IoL - 1,0 1,8 mA 117 other inputs 17 V
13,5({ VoL =45 Y
Output HIGH —]QH 0,1 - - mA a{}d VQH =12V
1
VGH=7,5V
Output LOW ]QL 18 - - mA|[13,5 VQL =1,7V
Output shortcircuited 2) |-Igge | 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 pdl - 140 - ns |15
rise time tpdr - 195 -~ ns |15 CpL =10pF:N=1
) ) Tamb = 25°C
output rise time ty - 410 - ns |15 Vpd =4,5V
output fall time tf - 75 - ns |15

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

2) Short-circuited duration max. 1 s.
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2722 006 07001

SEXTUPLE INVERTER WITH STROBE INpUT|| FZH201/6.IN30

CHARACTERISTICS (continued)

Dynamic data

teH >
90%
G INPUT '.50%I Vpd
10%
— tf fa—
—>{tpgr [«
\%
s 90% 90%
Q OUTPUT Vpu Vos
10% 10%
Voo ———————
-ty l<——- —»| t, le— 7255576
Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf = 120 ns
tGH = »l us
+75V
gate
under test
pulse Do_
generator
dc FZH141/2.NAND32
b g
77
Measuring conditions: Vp =+12V;+15V
Ci, =10 pF (including probe and jig capacitance)
Tamb = 25 o¢c

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

H FZH211/4 NAND34
[l 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

Car ] 6] ] [a] [13] 2] 1] [iol [
P Cqu. Gg G7 Q. Gg Gs Qj
2}Gn Q
316, 3 FZH211/4.NAND34
‘ 26 Cai 1 Ca1 Gy G Qy G3 Gu Q2 &
5]Gs T T T el BT e 7] 18
Q)7 3]62 L 3
616G }-— ZE;L_ a 7 7255834 .1
5]6er
10{Gs =1
1? Gs K EX 6]Gs l
& 10} Gg Caz |15
Caul1s 1] 67 ]__ 16] [i] [1a] [13] [iz] [11] [0] [
12} 68 Q]9 P Cq; G1o Gg Gg G7 Gg Q
13]Gy Q G —
12]Gs 12 e T e FZH231/2.NAND35
14] G1o
Cq1 Gy G G3 G, Gs Q1 @
7248888 7248889 1 2 3 4 5 6 7 8
FZH211/4.NAND34 FZH231/2.NAND35 Tesshies
QUICK REFERENCE DATA
Supply voltage (range I ) Vp nom. 12V
(range 1I) Vp nom. 15 Vv
Operating ambient temperature Tamb 0to+70 °C
Available d.c. fan-out |
LO at N . 10
Ty = 0 t0 +70 oc | W state al. max
D.C. noise margin at Tymp = 25 °c
rangeI: Vp=12V Mi, =My typ. 5 VvV
range II: Vp=15V l My typ. 8§ v
Power consumption per gate at Tamb = 25 °C
(50% duty cycle) range 1: Vp =12V Pav typ. 8,5 mW
range II: Vp=15V Pav 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 Cn 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

-OP

R13

D13 D15

i

og

TR8

7285807

0Q

TR&

R7

Gio!

7255803

R8

[22]
5 < v
2 a8
5 Z Z
: Z 2
a < o
= %
= = }
Q o o
£ J 8
(&) [ [
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2722 006 01041
2722 006 01051

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

TUL INAIN PG o

FZH211/4 NAND34

FZH231/2.NAND35

LOGIC FUNCTION FUNCTION TABLES

1. Individual gate operation

FZH211/4.NAND34 Ga| Gy Q
o Q =Gy . G L |X |H
(positive logic) X |LH
Oa— / Pos & H |H |L
Gg -a
7255840
FZH231/2.NAND35 GA Gy GC GD GE Q
c L | X | X | X [X |H
Ga— @ B - - X |LIX |X |X |H
Gg— Q = GA . (JB . GC . (JD . GE X X L X X H
Ge—] Q (positive logic) X |X |X |L |X |H
gD___‘ 7255839 X | X | X X o | H
7 H |H|H |H |H IL
2, Wired - OR combination
- GA|{Gr| G| G )|
6 Q=(Ga . Gp) . (G . Gp) = A|CB| Cc|Cp|R
- L |X |L |X |H
Ga ~
o (GA . GB) + (GC . QD) L |x X L H
Ge (positive logic) X |L | X |L |H
Gp 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 iess positive voltage)
X = state is immaterial

August 1975 89



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

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

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

Input voltage Vg max. 18 \4
Voltage difference between any two inputs max. 18 A%
Storage temperature Tstg -65to+150  °C
Operating ambient temperature Tamb 0to +70 oC
Input current at Vp =17 V -IgL max. 25 mA

Slow-down input voltage [+VeQ max. 0,6
1=Vcq max, 1,0

[+1lcq max. 2,0 mA

\ 0,0

Slow-down input current -16Q max. 1 mA

SYSTEM DESIGN DATA

Uniform system temperature Tamb 0to +70 °C
Uniform system supply voltage (range I) ‘ Vp 11,4 to 13,5 V
: (range II) Vp 13,5to 17 V
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 Vppin M1, min, 2,8 V
’ My min, 4,5 V
range I; output HIGH Ipay max. 2,1 mA
Supply current output LOW Ipav max. 1,2 mA
per gate ‘ range 1I; output HIGH Ipay max. 2,1 mA
output LOW Ipav max. 1,4 mA
Power consumption per gate
(50% duty cycle) at range I; Vpmax Prot max. 18 mW
at range II; Vppax Prot max. 30 mwW
Thermal resistance from system to ambient Rth max. 150 °c/wW
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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 1 (Vp =12 V); Tapp = 0 to 470 °C
Conditions and references
Sym- . A%
g} min. typ.l) max. (\/l'))
Static data
Voltages
Input HIGH veu!| 7.5 - - v |11,4 { VL= 1,7V
7 IQL = 15 mA —
11,4 Vo= 10V —
Input LOW VoL| - - 45V |and {—1 QH =", —
13,5 QH =V, 1 m —
[ - VGH=7,5V
Output LOW VQL 0,9 1,7V |11,4 {IQL 5o
D.C.noisemargin:HIGH | My | 2,5 5,0 - V [11,4
LOW | ML | 2,8 5,0 = Vv [11,4
Currents (per gate)
- ~ VGgH = 13,5V
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 13,5 V
- - VGL =45V
Output HIGH IQH 80 pA (11,4 {VQH - 18V
_ _ VG =75V
Output LOW QL | 15 mA|11, 4 {VQL M
Supply data
Currents (per gate)
at VQH Ip - 1,0 1,7mA[l3,5| Vg=0V
at VQL Ip - 0,4 1,0 mA|13,5| VG=13,5V

1) All typ. values under test conditions: Ta

mb

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

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

Conditions and references
Sym - . \'%
go] min. typ.l) max. (VP)
Static data
Voltages
- 4 = [VQL< 1,7V
T - - 3" = ’
Input HIGH Veul 7,5 v |13,5 {IQL:mmA
13,5
"l Vop = 12V
’ ’ - _ 4 5 V QH =
Input LOW VoL 4,5V | and {‘IQH 20,1 mA
17
Output LOW voL| - 1,0 1,7V |13,5 {VGH =7,5V
tIQL = 18 mA
D.C.noise margin: HIGH| MYy 4,5 8,0 -V 13,5
LOW | ML, 2,8 5,0 - V [13,5
Currents (per gate)
_ \ VegH = 17V
Input HIGH IGH 1,0 pA |17 {other inputs 0 V
_ _ VgL =1,7V
Input LOW oL 1,0 1,8 mA |17 {other inputs 17 V
' VgL =45V
Output HIGH IQH -~ - 80 PA 13,5 {VQH = 18V
VGH =7,5V
Output LOW IQL 18 - ‘ mA| 13,5 {VQL 1.7V
Supply data
Currents (per gate)
at VQH Ip - 1,3 2,1mA|l17 Vg =0V
at VQL Ip - 0,7 1,4 mA|17 Vg=17V
1) All typical values under test conditions: Tamb = 25 OC and Vp=15V.

92 August 1975




2722 006 01041

2722 006 01051 DUAL 5-INPUT NAND QA FZH231/2.NAND35

' QUADRUPLE 2-INPUT NAND GATE H FZH211/4.NAND34
[ I

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 - -Vgg = ) Reve =P~ VoL (M)
Qmax = 5o + Nelgy (HA) Qmin =1 ax - NeIGL (mA)

m = number of interconnected outputs

N = number of used inputs

Vp = supply voltage of HNIL inputs
VQH = output voltage HIGH of HNIL - circuit
VQL = -output voitage LOW of HNIL - circuit

T T "TVW?&Z} 80
P | | I N s
Ramax lines for number m I | Rq
of paralle! gate outputs ! A e A1 kQ)
equal to: | } —{50
| |
\1 ! 1 0 S S AO
e N | 3 |
N s e S 30
2 | 20
! ——15
3
4 10
5 - ——— S
6 ] 6
7 7 s
: 7
9 - AN YN
1
12 — 3
1314 / |
15 |
v 2
i 15
/ RQimin
] 1
P ]
— 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 , 7
Ramax lines for number m Ra
of parallel gate outputs 60 (kQ)
equal to : 50
\
P e 40
=30
— " 20
— 15
3
4 10
: ;
6 6
. /
——5
8 /’
9 -/
1 ‘
n = 7 :
1524
2
// 15
/ RQmin
1 : 1
P -
=
08

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

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

94 ' ‘ August 1975



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
216 ——
iﬂ,__L Q|7 —_—
L103 ST | 16] 15[ _[14] {13] f12{ J11{ [10] {9 —
._?_J_EA.J_ P E; Gg G7 Gg Gs Cqp Q
41 10
Cazl10 FZH241/2.AST30
1|6s
12 Gg | als Ey Gy G G3 G, Cyy @ @
136, 5T | o2 T2l 3 (& T T T (8
.iZ..G_r— 7264613
1416Gs |
5[E,
7265860
QUICK REFERENCE DATA
Supply voltage (range I) ' Vp nom. 12 \
(range 1I) VP nom. 15 A%
Operating ambient temperature Tamb 0 to +70 °c

Available d.c. fan-out

OW stat N . 10
Tamb:0t°+7ooc }L W state al max

D.C. noise margin at Tamp = 25 °C

range I : Vp =12V My, = My typ. 5 \%
M typ. 5 v
. = L
range II: Vp =15V { My typ. 8 v
Power consumption per gate at Ty = 25 °C
(50% duty cycle) range I : Vp =12V Pry typ. 48 mW
range II: Vp = 15 V P,y typ. 72 mW

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

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

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

CIRCUIT DIAGRAM
oP
R1 haa
J/mz : '
hN R12[]
R8
D1 Ra ]RS
61 O—— TR6
D2 be
G,0—|4¢— TRL
D3 D10 R13
G;o—|€—¢ D5 D6 D7
D& {¢—i¢—¢ TR o1t
G, o—{4—4 [ [I]
-4 RS R4
£y O— beA R9 -
t—oa
| 7R3 —{ims
A Yo
Rzu R10
Jlimv
[l]m RM —0Cas
Y4
7267578
LOGIC FUNCTION FUNCTION TABLE
Ca Ga GB GC GD E | Q
Ga
GB__L L |X | X |X | X|H
6c—] )"‘ ST I Q X |L | X |X |X|H
6o—d X |xX |L |X |X|H
* X |x |x |L |x|H
E____ 7267575 X X X X L H
H |H |H |H |H|L

Q=Gp.Gg.Gg.Gp. E
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2722 006 12001

DUAL 4-INPUT NAND SCHMITT TRIGGER

FZH241/2.AST30

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

Supply voltage Vp max. 18 \%
Output voltage VQ max. Vp
Input voltage \/e max. 18 \Y
Input current at Vp = 17 V -IgL max. 25 mA
Voltage difference between any two inputs max. 18 \%
Storage temperature Tstg -65 to +150 °c
Operating ambient temperature Tamb 0 to+70 °c —
——
Output short-circuit duration tQsc max. 1 s b —_—
+V max. 0,6 A%
- i C ’
Slow-down input voltage {_ch max. 1.0 v
_ . +lcq 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 1) Vp 11,4 to0 13,5 v
(range II) VP 13,5to 17 A%
Available d.c. fan-out; LOW state | Ny, max. 10
HIGH state l NaH max. 100
. . Mg, min. 2,8 A\
D.C. noise margin; range I at Vpy iy { M min. 2.5 v
M min. 2,8 A%
. L 4
range Il at Vpmin My min. 4,5 'V
range I : output HIGH Ipay typ. 4,0 mA
Supply current output LOW Ip,y 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 mW
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); Tamp = 0 to +70 °c

Conditions and references
Sym-
bol min. t_vp.l) max. Vp
V)
Static data
Voltages
_ B QL s1L,7V
Input HIGH Vgu| 8.0 A\ 11,4 {IQL - 15 mA
11,4
’ >
Input LOW VgLl - - 50V |and {Y?H ‘_lg\i A
13,5 QH = %
11,4 ~
Output HIGH VQH| 10,0 11,3 - V | and { \_’IGL ':46 slvm N
13,5 QH =%
_ VGH =8,0V
Output LOW VQL 1,0 1,7 V 11,4 {IQL - 15 mA
Positive-going threshold
voltage Vrp - 7,1 -V 12
Negative-going threshold
voltage VTN - 2 -V 12
Hysteresis 2) VH - 9 -V 12
D.C. noise margin: HIGH| My | 2,5 5,0 - V | 11,4
LOW Mg, 2,8 50 -V 11,4
Currents (per gate)
_ _ IVGH =13,5V
Input HIGH Igu 1,0 pA | 13,5 | other inputs 0 V
JVGL =1,7V
Input LOW IoL 1,5 mA| 13,5 | other inputs 13,5 V
11,4
! VgL =950V
Output HIGH -IQH 0,1 - - mA| and { -
13,5 vQu =10V
[Vgu=8,0V
Output LOW IQL 15 - - mA| 11,4 R QL 1.7V
Output short-circuited 3) ~Igsc 9 15 25 mA| 13,5 VG 0V; V=0V
Supply data
Currents (per gate)
at Vqu 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: Tayp = 25 °C and Vp = 12 V.

) Vy = Vp - VIN*
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); Ty = 0 to +70 °C

Conditions and references

Sym-
1 Vp
bol typ. max.
o P ) "
Static data
Voltages
A% =1,7V
L 3y
Input HIGH Veu A% 13,5 { 1QL = 18 mA
13,5
’ Vou 212V
Input LOW VoL v and { “Tour = 0,1 mA
17 y
13,5
’ A% =4,5V
Output HIGH V. v |ana | ]VOL=*%
P QH 17 | -IgH = 0,1 mA
[Vgu=8,0V
Output LOW VQL A 13,5 l IQL =18 mA
Positive-going threshold
voltage Vrp \% 15
Negative-going threshold
voltage VTN v 15
Hysteresis 2) - vy v |15
D.C. noise margin: HIGH My \% 13,5
M \% 3,5
Currents (per gate)
. VGu =17V
Input HIGH I6H WA 17 { other inputs 0 V
VgL =1,7V
Input LOW IeL mA 17 { other inputs 17 V
13,5
i VgL =5,0V
Output HIGH -Ioy mA | and { 1
Q 17 VQu =12V
Output LOW IQL mA | 13,5 lVQL =17V
Output short-circuited -IQsc mA | 17 Vg=0V:Vg=0V
Supply data
Currents (per gate)
at Vqu IP 4,5 7,3 mA |17 Vg=0V
atVQL Ip 5,0 8,0 mA |17 Vg=17V

1

2
) Vi =Vop = VN-

) Short-circuit duration max. 1 s.

) Alltypical values under test conditions: T4y}, = 25 °C and Vp=15V.
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FZH241/2.AST30 || DUAL 4-INPUT NAND SCHMITT TRIGGER 2722 006 12001

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

conditions: Vp =12 V (range 1 ); ¢ to earth;
Vp =15V (range II); Tamp = 25 °C

= Bl
— Vv |
= r E ST [ T
—_— TaL
Vau
+
7267577 Jﬂ-,
Ve

IoH

e

Van
+

7267576 ;
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2722 006 13001 “ H FZH251/4.AND30
J1 i

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|61

Q
3]Gz UL

161 415] 14l g13] J12} 11} J10] {9

5163
)0 P Cq, Gg G7 Q Q
slo. 217 as G G7 Q, Gg Gs Qs

FZH251/4.AND30
10]Gs

1166 ] N Cot Gy Gy Q& G3 G, Q, ¢
1 2] 13] La] s 1] L7 |8
CGL 15 7264614
13]G,
Q
141Ge 4112
7264615
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; CpL=10pF; T, =25°C; Vpa =45V ty typ. 260 ns
Available d.c. fan-out
Ty = 0 to +70 OC } LOW state Nal max. 10

D.C. noise margin at Ty, = 25 °c

range I : Vp =12V M =My typ. 5V
. _ Mi, typ. 5V
range II: Vp = 15V { My 9. 8 v
Power consumption per gate at T, = 25 oc
(50 % duty cycle) range [ : Vp = 12V Pay typ. 24 mW
range 1I: 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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(o8®310A 2ATITISOd SS9] 9Y3) 2318IS MOT =T

(a3e3104 2amTsod axow a3) 93eIs UOIH = H (01801 @antsod) 8 - Vo=
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1H vm 1H 59689ZL
0|90 | Vo %
0 Vo

9[qe) uonoun,j
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9197922
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MEW,_I mm»ul mm»ul . [t'n
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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. 18 V
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. 18V
Storage temperature Tstg -65to+150 °C -
Operating ambient temperature Tamb 0to +70 °c E
Output short-circuit duration tQsc ~max. 1 s b E
Slow-down input voltage jxgg Ezi ?g x
Slow-down input current figg $2§ 1(2):8 m
SYSTEM DESIGN DATA
Uniform system temperature Tamb 0to +70 ©°C
Uniform system supply voltage (range I) Vp 11,4to 13,5 V
(range II) Vp 13,5t0 17 V
Available d.c. fan-out N, ~max. 10
Nyy max. 100
D.C. noise margin; range [ at Vppy iy My min. 2,8 V
My min. 2,5 V
range Il at Vpp i, My, min. 2,8 V
My  min. 4,5 V
range I ; output HIGH Ipay VP 1,6 mA
Supply current l output LOW IPaV typ. 2,4 mA
per gate | range I1; output HIGH Ipay  tyP. 2,2 mA
output LOW Ipay  tyP. 3,5 mA
Power consumption per gate
(50% duty cycle) at range I ; Vppax Pyor  max. 51,5 mW
at range II; VPmax Ptot max., 84 mW
Thermal resistance from system to ambient Ry max. 150 °c/w
1y Only one output may be shorted at a time.
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FZH251/4.AND30 QUADRUPLE 2-INPUT AND GATE 2722 006 13001

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

Conditions and references
Sym- . 1 Vp
bol min. typ. ) max. )
Static data
Voltages
—_ . Y <= 1,7V
Input HIGH v, 7,5 - - Vv 11,4 I QL ~
GH | Iqr = 15 mA
. 11,4
Input LOW Vo | - - 45V | and J_YQH_2 01(; XIA
‘ 13,5 | Ulan = 0 ‘
11,4
’ ‘gL = 4.5V
Output HIGH Vou | 10,0 11,3 - V| and {_? — o :nA
13,5 QH ’
v =75V
Output LOW VoL | - 0.9 L7V | 11,4 { IQGLH = 15 ‘mA
D. C.noise margin: HIGH My 2,5 50 - V 11,4
LOW My, 2,8 5,0 - V 11,4
Currents (per gate)
—_— f Vgu =13,5 V
- - 1
Input HIGH IGH L0 pA 13,5 | other inputs 0V
VgL = 1,7 V
Input LOW -lgy, 0,8 1,5 mA | 13,5 { other inputs 13,5V
11,4
’ v = 4,5V
Output HIGH -Ion 0,1 - - mA | and { GL —
Q 13.5 Vou = 10V
Vgu = 7.5 V
Output LOW 1 15 - - mA| 11,4 { -
QL VoL = L7V
Output short—circuitedz) "'IQsc 9 15 25 mA | 13,5 V=0 V;VQ=() \%
Supply data
Currents (per gate)
at Vqu, Ip - 3 4,5 mA| 13,5 Vg=0V
Dynamic data
Times
Propagation delay
fall time thdf 90 175 310 ns 12
rise time tpdr 200 340 570 ns 12 i I Cp, =10pF;N=1
. . ( Tamb = 25 °C
output rise time Tty 200 340 570 ns 12 V.o, =4.5V
output fall time t 70 120 210 ns | 12 pd = ™

) All typical values under test conditions: T, = 25 oc and Vp = 12 V.
) Short-circuit duration max. 1 s.
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2722 006 13001 H QUADRUPLE 2-INPUT AND GATE FZH251/4.AND30
I |

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
[V = 1,7 V
Input HIGH Vo | 7.5 - -V 13,5 IQQLL = 18 mA
1550 voy = 12 v =
Input LOW VgL - - 4,5V and . B m—
i 17 [—LQH = 0,1 mA ——
13,5 -
’ v = 4,5V
Output HIGH A 12,0 14,3 - V | and [ VoL ’
QH 5 [—IQH = 0,1 mA
v = 7.5V
Output LOW VoL| - LO L7V | 135 { IGH — 18 A
QL ~
D. C.noise margin: HIGH My (145 80 -V 13,5
LOW My, 2,8 5,0 -V 13,5
Currents (per gate)
- J \GH = 17 V
Input HIGH IGH - - 1,0 pA | 17 | other inputs 0 V
_ _ j VoL = L7V
Input LOW gL 1,0 1,8 mA| 17 | other inputs 17 V
13,5
U Var 4,5V
Output HIGH -lon 0,1 - - mA| and T
Q 17 l Vqu = 12V
- Vv = 7,5V
Output LOW oL 18 - - mA| 13,5 { VGH - 17V
1.4 - ’
Output short~circuited 2) "IQsc 9 15 25 mA| 17 V?}: 0 V;VQ =0V
Supply data
Currents (per gate)
at vVqQr Ip - 3,7 6 mA| 17 Vg=0V
Dynamic data
Times
Propagation delay
fall time tpdf - t.b.f. - mns | 15
rise time tpdr - t.b.f. - ns 15 } Cy =10pF; N =1
- (T, =250C
output rise time tp - t.b.f. - mns | 15 ‘ Vdm1;4 5y
output all time tf - t.b.f. - ns 15 pd ’

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

CHARACTERISTICS

Dynamic data

teH
G INPUT
Q OUTPUT
Vau
tf 7267873
Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf =120ns
tGH= 1lps
+7,5v

pulse
generator

[ Do

gate
under test
FZH141/2.NAND32

G ¢ Q 7270087

Measuring conditions: Vp =+ 12V;4+ 15V
C1r, =10 pF (including probe and jig capacitance)
Tamb =25 °C -

Waveforms and loading circuit illustrating measurement of tpdr and tpds
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2722 006 08001 ‘ FZH261/2.N-4130

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

DUAL NAND GATE/

;g; Doﬂ-t QUADRUPLE INVERTER
4]G3 > Q, 5

16]_[15] [14] J13] f12] J11] f1o0] |9
P Gg Gy Qg Gg Qs Gs Q;

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

Q5111 AT 12] 3] el 150 Le] 170 18
7264620

YYY

6—.

- |
Cal O
QD
o |

%
-
@

7264621

QUICK REFERENCE DATA

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

Average propagation delay
(N=1;Cp, =10 pF; Tamb =25 °C; Vpd = 4,5 V) tpd typ. 175 ns

Available d.c. fan-out

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

D.C. noise margin at Tamp = 25 °C

rangel: Vp =12V My, =My typ. 5V
e e C My typ. 5V
range II: Vp = 15V | My typ. 3 v
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range I : Vp = 12V Pav typ. 16,2 mw
range II: Vp = 15V Pay typ. 28,5 mWw

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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ZH261/2.N-4130

DUAL NAND GATE/
QUADRUPLE INVERTER

2722 006 08001

CIRCUIT DIAGRAM

D1 D2 o1 D12
G;0—4¢—i¢— G,0—{¢—| ¢
- D3 D&
= G, 0—¢—{4—
= D5 2 D13 %
RZ[ R1 {
R3[|} R1SI:‘J
»>b
a—- oP
ﬁR\Q R22 R25 ﬁRZB [I}Rl!‘l lﬁR:iL
D15 D16 Gg D1 D20 G, D23 D2
GsO0—¢—4—¢ TR O—{€— TRIL  O—j¢—4—1
D25 D26
o—4¢—¢—
DI7TA D21 D27 %
TRI0 TR13 TR18
Q. Qs
R20 H \4 R26 Rz H
(-] L
TR12 TR15 TR18
R21[1] R27 Raa[l]
b —» 7266622 og
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2722 006 08001 DUAL NAND GATE/ Il FZH261/2.N-413I(
> i

LOGIC FUNCTION
Function table

> j}o Q = Ga. G (positive logic) Ga | Gp | Q
B

7255522 L X H
X L |H
H H L

Gc ">0— Q Q= (J_:C (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. 18V
Output voltage \/e} max. Vp

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

) Only one output may be shorted at a time.

August 1975 109



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 13,5t0 17 V
Available d.c. fan-out NgL max. 10
Nag max. 100
- D.C. noise margin; range I at Vpmpin Mi, min. 2,8 V
E My min. 2,5V
E range II at Vpip M, min 2,8 V
My min 4,5 V
range I; output HIGH Ipav typ. 1,0 mA
— Supply current output LOW Ipay typ. L,7 mA
per gate range II; output HIGH Ipav typ. 1,4 mA
output LOW Ipav typ. 2,4 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpmax Ptot max. 34,3 mwW
at range II; Vppa¢ Prot max. 56 mW
Thermal resistance from system to ambient Rh max. 150 oc/w
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QUADRUPLE INVERTER

2722 006 08001 DUAL NAND GATE/ “ FZH261/2.N-4130
[|

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

Conditions and references
iglln— min. typ. Iy max. X};
Static data
Voltages
Input HIGH Vgu| 7.5 - - vV |11,4 { ?SQLLf 112 \r;A
11,4 A\ =z 10 V E
Input LOW VgL| - - 45V ?gfls { _182 o1 mA g
L4l yoL =45 v
Output HIGH VQu|10,0 11,3 -V ir;ls {-18§ 01 mA
Output LOW VoL| - 0,9 1,7V |11,4 { ?;Gl’j‘f 7’12 XIA
D.C. noise margin: HIGH | My 2,5 5,0 -V 11,4
LOW | ML, | 2,8 50 - V |11,4
Currents (per gate)
Input HIGH GH | - - L0 |135 { o s 0V
Input LOW gL | - 0,8 1,5 mA | 13,5 { Z&é‘rjnpld; 13\‘/5\,
L4l yoL =45 v
Output HIGH -lgu | 0,1 - - mA a;l;('is { Vg}‘; ~ e v
Output LOW QL| 15 - - mA|1l,4 { Xgiz 13 X
Output short-circuited2) -1Qsc 9 15 25 mA | 13,5 Vg=0V;Vq=0V
Supply data
Currents (per gate)
at VgL, p | - 1,7 3mA|135| Vg=13,5V
Dynamic data
Propagation delay
fall time tpdf 90 175 310 ns 12
rise time thdr 90 175 310 ns 12 Cp=10pF;N=1
output rise time ty 200 340 570 ns | 12 P\I;amt:) Z 255\;)(:
output fall time tf 70 120 210 ns | 12 pd =%

1y A1l typical values under test conditions: Tamb =25 °C and Vp = 12 V.

2) Short-circuit duration max. 1s.
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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. V)
Static data
Voltages
vQL=17V
Input HIGH Vgu | 7.5 A% 13,5 { gL = 18 mA
13,5
" Vouz 12V
Input LOW VGL | — - 4,5V and { _ Q _
17 I'QH =0,1 mA
13,5
’ VgL =4,5V
Output HIGH VQH |12,0 14,3 A% and { -IQH = 0,1 mA
17
Vgu =75V
- 7
Output LOW VQL 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 50 -V 13,5
Currents (per gate)
. o [ Vgu= 17V
Input HIGH IcH 1,0 pA | 17 | other inputs 0 V
_ _ VgL=17V
Input LOW IcL 1,0 1,8 mA | 17 { other inputs 17 V
13,5
_ _ B ? VgL =4,5V
Output HIGH IQH 0,1 mA | and { VQH= 12V
17
_ _ VGH =7,5V
Output LOW IQL 18 mA | 13,5 { VoL =17 V
Output short-circuited 2) -Igsc 9 15 25 mA | 17 Vg=0ViVqp=0V
Supply data
Currents (per gate)
atvqr, Ip - 2,4 4 mA| 17 Vg =17V
Dynamic data
Times
Propagation delay '
fall time tpdf | - t.b.f. - ns 15
rise time tpdr | ~ t.b.f. - ns 15 Cy=10pF; N=1
) =25 oC
output rise time ty - t.bf. - mns | 15 gam? 4 ZSSVC
output fall time tf - t.b.f. - mns | 15 pd =%

2y Short-circuit duration max. 1 s.

Iy A1l typical values under test conditions: Tamp = 25 °C and Vp = 15 V.
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QUADRUPLE INVERTER

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

CHARACTERISTICS (continued)

Dynamic data

[ ton
10V — — — +—
90%
|
G INPUT Vpy £ 50%
1V 10°/0T t
—»| ty |-
t<—tpdf -
\
aH 90%
Q OUTPUT Vo
)
VoL — — — — — —|— 10%
- tf"_ —| tl’ |a— 72555761
Pulse generator (G-input): t, =350 ns Vpd =+4,5V
tf =120 ns
tGH = 1ps
+7,5V

gate
under test

generator
cL FZH141/2.NAND32

G ] Q

7270088

Measuring conditions: Vp =+12 V; 415V
Cy, = 10 pF (including probe and jig capacitance)
Tamb = 25 °C

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 11001 “
1

FZH271/4.EO30

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

QUADRUPLE EXCLUSIVE-OR GATE

with slow-down capability

Cai]s
_2{G Q
35, e
16]_[15] [14] [13] [12] [11] [io] [9
_5]6G3 Q,|7 P Cqy Gg Gy Q, Gg Gs Qs
G .
e FZH271/4.E030
10]Gs asle Cat Gt G, @ Gy G, Q; ¢
111Gs 33 T B el I e] 17T (8
] 7264617
Cau)1s
13]G
— Q,
1Gs Lz
7264618
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 ©C
Average propagation delay
N=1;Cp, = 10 pF; Tamp =25 °C; Vpg = 4,5V tpd typ. 260 ns
Available d.c. fan-out
Tamp = 0 to +70 °C } LOW state NaL max. 10
D.C. noise margin at Tyyp = 25 °C
rangel: Vp =12V My =My typ. 5 V
My, typ. 5 V
I: Vp = .
range [I: Vp =15V My typ. 8 v
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) range 1 : Vp = 12 V Pay typ. 43,5 mW
range Il: Vp = 15V Pav typ. 66,8 mwWw

The FZH271/4.E030 consists of four 2-input EXC LUSIVE -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
a
. . . . b
[jR’ L’?'/ﬁ ﬁRQ R‘Hﬁ R14 RZOE, [ﬁﬁz:i
TR R7 TR12 TRIS
|
R12 R2
R3 R& R6 A D3 R16 RI7 R19
G
6,0~ 0~
RS J R18 ]J
{ Tre R13 o TR Rz
G,0— N “O—o
TR2 TR3 Q, TR10 TR Q;
D& 07
o | o240 -—-{ LEry o6
| OCq |
»—{Tm TRS TR8 »—[:TRQ TR13 TRI6
[‘]RZ RS R10 R15[l]
a
b . .
f]nzs E:zf] RND L f]Ru.
TR20 TR28
R28 | [R29 R31 R&O | [Ra1 R63
G
<3 o
R30 R42
T GB
G5 O— o—
TR18 TRI9 Q3 TR26 TR27
A8 | D9 & on & | 012%
»—-E’Rﬂ TRZD—< TR25 TR29}4 { TR2
r]m? R33H RJQH Hms ﬂme
a1 T T | I I |,
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2722 006 11001 H QUADRUPLE EXCLUSIVE-OR GATE

FZH271/4.EO30

LOGIC FUNCTION

Function table

Gp

Q

Ga Ga
GBjD— @

7269008

Q= GA-EB +G,.Gp (positive logic)

It~ T

el ol ol ol

HnT

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) E
Supply voltage Vp max. 18 Vv E
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 Vv
Storage temperature Tstg -65 to +150  oC
Operating ambient temperature Tamb 0 to +70 oc
Output short-circuit duration tQsc max. 1 s 1)
o . +VeQ max. 0,6 V
Slow-down input voltage ~VeQ max. L0 Vv
: _ . +lcqQ max. 2,0 mA
Slow-down input current -16Q max. 10,0 mA
Ly Only one output may be shorted at a time.
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FZH271/4.EQ030

QUADRUPLE EXCLUSIVE-OR GATE

2722 006 11001

SYSTEM DESIGN DATA

Uniform system temperature

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

Available d.c. fan-out

D.C. noise margin; range I at Vpyip

range II at Vppyip .

range I ; output HIGH

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; Vpmax

Thermal resistance from system to ambient

Tamb
Vp
Vp
NaL
NaH
My
My
My
My
Ipav
Ipay
Ipay
Ipav

Ptot

Peot
Rth

0to+70 °C

11,4t0 13,5 V

13,5to 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/W
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2722 006 11001

QUADRUPLE EXCLUSIVE-OR GATE

FZH271/4.EO30

CHARACTERISTICS Test conditions:

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

Conditions and references

Sym- . 1 Vp
bol min, typ. *) max. ™)
Static data
Voltages
. ) VQL <1,7 V
T: + LT I T - _ _
Input HIGH Vgu | 7,9 \Y 11,4 { IQL - 15 mA
11,4
g v = 10 V
Input LOW VoL| - - 45V |and { CQH 7
13,5 IQH =0,1 mA
11,4 ~
Output HIGH VQu |10,0 11,3 - V | and {_\;GL: g’? ;VHA
13,5 QH ™ &
A\ =75V
- GH )
Output LOW VQL 0, 1,7V 11,4 { QL = 15 mA
D.C. noise margin: HIGH | My 2,5 50 - V 11,4
LOW | Mp, | 2,8 50 - V |11,4
Currents (per gate)
o Vgu=13,5 V
Input HIGH IcH 1,0 pA | 13,5 { other inputs 0 V
VgL=1,7 V
1 - -
Input LOW IcL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4 ~
Output HIGH -IgH | 0,1 - - mA|and { zGL: 4’12 X
13,5 QH ™
_ _ VgH = 7,5 V
Output LOW IQL 15 mA | 11,4 { QL = 17 v
Output short-circuited 2) -IQsc 9 15 25 mA | 13,5 Vg=0V;Vq=0V
Supply data
Currents (per gate)
at Vg, Ip - 3,8 6 mA | 13,5 Vg =13,5V
Dynamic data
Times
Propagation delay
fall time tpaf 90 175 310 ns 12
rise time tpdr 200 340 570 ns 12 CL=10pF;N=1
. . Tamb =25 °C
output rise time ty 200 340 570 ns | 12 Vam- 45V
output fall time tf 70 120 210 ns | 12 pd =%

Ly An typical values under test conditions:

2) Short-circuit duration max. 1 s.

Tamb =25°C and Vp = 12 V,
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FZH271/4.EQO30 QUADRUPLE EXCLUSIVE-OR GATE 2722 006 11001

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

Conditions and references
Sym- . 1 Vp
bol min. typ. *) max. V)
Static data
Voltages
v =1,7 V
Input HIGH Veu | 75 - - VvV [ 135 [ VoL -
- s IQL = 18 mA
= ’ Vopgz 12V
= Input LOW VoL |- - 45V |and { QH ~
: 17 —IQH = 0, 1 mA
13,5
’ \Y =4,5 V
Output HIGH Voy [12,0 14,3 - V | and I VoL =+
Q 17 | l-lQu=01 mA
Output LOW VoL |- L0 L7V | 135 { YGHf 7’12 XIA
QL ~
D.C. noise margin: HIGH | My 4,5 8,0 - V 13,5
IOW | My, 2,8 50 - VvV |135
Currents (per gate)
[ Vo= 17V
Input HIGH IcH | - - LOpA |17 ) o t(]i};r inputs 0V
- _ I VGL: 1,7 Y
Input LOW IgL 1,0 1,8 mA | 17 | other inputs 17 V
13,5 —
Output, HIGH -lgn | 0,1 - - mA|and { ;GL: 4»12 X
17 QH ™~
Output LOW QL 18 - - mAl 13,5 { Xgﬁff Z? X
Qutput short-circuited 2) -IQsc 9 15 25 mA | 17 Vg =0V;Vq = ov
Supply data
Currents (per gate)
at Vo, Ip - 4,8 7,5mA | 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time taf | - t.b.f. - 1S i5
rise time tpdr | - t.b.f. - ns 15 Cy,=10pF;N=1
=250
output rise time ty - t.bf. - ms | 15 $dm{’ 4 ZSSVC
output fall time tg - t.b.f. - mns |15 pd ==

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

2y Short-circuit duration max. 1 s.
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2722 006 11001 QUADRUPLE EXCLUSIVE-OR GATE FZH271/4.EO030

CHARACTERISTICS (continued)

Dynamic data

G INPUT

Pulse generator (G-input): ty = 350 ns Vpg =+4,5V
tf = 120ns
tgy= 1S
gate
under test
pulse

generator

Q

7270089

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

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 10001

FZH281/4.NOR30

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

QUADRUPLE NOR GATE

with slow-down capability

Car 1
2 {61
- Q
e e
5163 Q. ]7 18] [15] [a] f13] [2] [31] [o] [
S_EDO—— P Cay Gg G7 Qi Gg Gs Q3
10]Gs asg D) FZH281/4.NOR30
11 GS — CQ1 G1 Gz 01 Ga G[. 02 ¢
Cas 15 1 2 3 4f |5 6 7 8
7267618
13|67
Q1
14]Gs a
7267620
QUICK REFERENCE DATA
Supply voltage (range I) Vp nom. 12 V
(range II) Vp nom. 15 V
Operating ambient temperature Tamb 0to+70 ©C
Average propagation delay
(N =1; Cp, = 10 pF; Tamb = 25 °C; Vpd = 4,5 V) tpd typ. 260 ns
Available d.c. fan-out
Tamp = 0 to+70 °C LOW state Nap max. 10
D.C. noise margin at Tamp = 25 °C
range[: Vp =12V Mp, =My  typ. 5 V
My, typ. 5 V
. = 4
range II: Vp = 15V My typ. 3 vV
Power consumption per gate at Tymp = 25 °C
(50% duty cycle) range I : Vp = 12 V P,y typ. 42 mWw
range Il: Vp = 15 V 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

D1
Gio—{&

D2
G,0—l4—¢

R38
TRI7 TR24
R26 R29 R37
D12
Gso—i«¢
R30
D13 TR19
Geo—i¢—4
[ Tris Y ires
’H LN
]Fou. A0o1s A 019 4020
TRI6 TR23
TR1S L TR21 TR22
m I rL| m

L I S I s
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2722 006 10001 QUADRUPLE NOR GATE FZH281/4.NOR30

LOGIC FUNCTION

Function table

G“:Do—a
Gg Ga | GB| Q

7269010

L L H
Q =G + Gp (positive logic) R H X | L
H! L

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

1

H
L
X

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

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

Input voltage . Ve max. 18 Vv
Input current at Vp = 17 V -laL, 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 thé max. 1 s 1)
Slow-down input voltage jzég :i); ?g x
Slow-down input current jgg EZi 1?)8 :}ﬁ

1) Only one output may be shorted at a time.
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FZH28'|/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 11,4t0 13,5 V
(range II) Vp 13,5t0 17 'V
Available d.c. fan-out NaL max. 10
NaH max. 100
e D.C. noise margin; range I at Vp iy My, " min, 2,8 V
= My min. 2,5 V
E range II at Vppin Mi, min, 2,8 V
My . min, 4,5 V
range [ ; output HIGH Ipav typ. 3,3 mA
Supply current output LOW Ipav typ. 3,7 mA
per gate range 1I; output HIGH Ipav typ. - 3,8 mA
output ‘ LOW Ipav typ. 4,7 mA
Power consumption per gate
(50% duty cycle) at range I ; Vpyax Peot max., 76,8 mwW
at range II; Vpp .y Pot 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.NOR3C

CHARACTERISTICS Test conditions:

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

Conditions and references
Sym-| . 1 Vp
bol min. typ. ') max. V)
Static data
Voitages
' VL= 17 V
Input HIGH vgu | 7.5 - Vo] 11,4 { I - 15 mA
11,4
’ Vopz 10V
Input LOW VoL | - - 45V |and [ Vau =
13,5 l—IQH—O,l mA
11,4
’ VgL =4,5 V
Output HIGH Voy | 10,0 11,3 -V and I _
Q 13,5 l—IQH—O,l mA
) _ Vgu=75 V
Output LOW QL 0,9 1,7V 11,4 { QL = 15 mA
D.C. noise margin: HIGH | My 2,5 5,0 - V 11,4
1IOW | My, 2,8 5,0 - V 11,4
Currents (per gate)
_ _ Vogu=13,5 V
Input HIGH IgH 1,0 pA | 13,5 { other inputs 0 V
B B [ VgL= 17 V~
Input LOW IcL 0,8 1,5 mA | 13,5 | other inputs 13,5V
11,4
’ Vv =4,5 V
Output HIGH -1 0,1 = - mA|ana |] YoL=*%
p QH 135 | Vqu= 10 V
[ Vgu=7.5 V
Output LOW IQL 15 - mA | 11,4 \ voL= 1,7 V
Output short-circuited 2y -IQsc 9 15 25 mA | 13,5 Vg=0V; V=0V
Supply data
Currents (per gate)
at VqQL 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
=25 O
output rise time tr 200 340 570 ns | 12 5am2 4 ZSSV C
output fall time tf 70 120 210 ns | 12 pd =%

hyan typical values under test conditions:

2) Short-circuit duration max. 1 s.

Tamb = 25 °C and Vp = 12 V.
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ZH281/4.NOR30 QUADRUPLE NOR GATE 2722 006 10001

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

Conditions and references
Sym-| . 1 Vp
bol min. typ. *) max. )
Static data
Voltages
_ _ VL= 17 V
] Input HIGH Vgu!| 7.5 A% 13,5 { QL = 18 mA
- i 13,5
= ’ Vopz 12 V
= Input LOW VeL| - - 45V |and { QH =
= 17 _IQH =0,1 mA
13,5
’ VgL=4,5 V
Output HIGH Vou | 12,0 14,3 - V and { _
Q 17 —IQH =0,1 mA
_ Vgu=75 V
Output LOW vqQL 1,0 1,7V 13,5 { IQL - 18 mA
D.C. noise margin: HIGH| My 4,5 8,0 - V 13,5
LOW | ML 2,8 5,0 -V 13,5
Currents (per gate)
- - | Vgu= 17 V
Input HIGH IcH 1,0 pA 17 | other inputs 0 V
[ VgL=17 V
Input LOW oL 1,0 1,8 mA | 17 | other inputs 17 V
13,5 _
Output HiGH -lqu | 0,1 - - malama || YoL=%5 V
17" | Vou= 12V
: | Vgu=7.5 V
Output LOW IoL 18 mA | 13,5 | VoL= 1.7 V
Output short-circuited 2) | -IQsc 9 15 25 mA | 17 VG=0V;Vq=0V
Supply data
Currents (per gate)
atVqr, Ip - 4,7 7,5 mA | 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time tpdf | - t.b.f. - ms 15
rise time tpdr | - t.b.f. - ns 15 ‘ Cy= 10 pF; N =1
=250
output rise time te - t.b.f. - ns 15 l 3aml_) 4 ZSSVC
output fall time tf - t.b.f. - ns | 15 pd =%

Iy an typical values under test conditions: Tymp = 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.NOR3(

CHARACTERISTICS (continued)

Dynamic data

teH
G INPUT
Q OUTPUT Vo
109/
Voo ——— — —— k— s
—lts 14_ —| t, - 7255576.1
Pulse generator (G-input): ty = 350 ns Vpd =+4,5V
tf =120ms
tgy= 1lps
gate
under test
pulse
generator Do_ N
; c | FZH141/2.NAND32
G ’ g Q 7270090
Measuring conditions: Vp =+12 V; +15V
C1, = 10 pF (including probe and jig capacitance)
Tamp =25 °C

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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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

Cat]1
216G
3l =13
e 18] [15] [1a] 3] _[r2] [11] Jio] [o
546 Qs
6 |G — FZH291/4.0R30
Cqi Gy Gy Oy Gy G Q; @
10}6s Q
3lg 1 2] 18] lel 5] 18] L7] I8
111Gg —t
i 7267617
Cau1s
13]G7
— Q
14]Gs “HE
7267618
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;Cyp, = 10 pF; Tamp = 25 OC;Vpd=4,5V) thd typ. 260 ns
Available d.c. fan-out
.c. N
Tamb = 0 t0 470 °C } LOW state al max. 10
D.C. noise margin at Tamp = 25 ©C
range [ : Vp =12V Mi, = My typ. 5V
. N My, typ. 5V
range II: Vp = 15V { My typ 3V
Power consumption per gate at Tamp = 25 °C
(50% duty cycle) rangeI: Vp = 12 V Pav typ. 35,1 mW
range II: Vp =15V Pav typ. 54 mW

The FZH291/4.0R30 consists of four 2-input OR gates, two of which may be slowed down.

PACKAGE OUTLINE 16 lead plastic dual in-line (see general section).
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*ZH291/4.0R30

QUADRUPLE OR GATE

2722 006 09001

CIRCUIT DIAGRAM
[jm L Rsf] ﬁm []]Rs f]mz
TR2 TRS
R3 R10
D1 ADs D7
60— G;0—i«¢
g
D2 D8
o TR4 R11
G,0—4—¢ LN G, 0—{4—
Qq
4 - D6 4
A4 D3 D4 A y
OCa
TR3
TRI ! TR6
[‘]RZ RS[]J [‘}RB uma
a
b —
ﬁRZZ []]st [I}Raz L]:,ms
TR1G TR20
R24 R34
D12 D17
Gs o—i«¢ 60—«
D13 R25 Ferte 018 R35
GsO—{— - Ggo—|¢—4 —
Q3
A D4 D15 A A 019 D204
TR1S TR21
TR13 ) TR18 TR19 TR24
A

[[]R33

E]R37 [I]Rfie
—O0 g

7267615
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2722 006 09001 - QUADRUPLE OR GATE FZH291/4.0R30

LOGIC FUNCTION

Function table

St B

Gg Ga | GB | Q
7269009

L L | L

Q =GA + Gp (positive logic) H X | H

[ X H | H

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) E
Supply voltage Vp max. 18V -
Output voltage VQ max. Vp

Input voltage Vo max. 18 Vv

Input current at Vp = 17 V -lgL 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 Y

_ . . +VCQ max. 0,6 V
Slow-down input voltage ‘VCQ max. 1.0 V

_ . +ICQ max. 2,0 mA
Slow-down input current -10Q max. 10.0

Ly 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

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

Available d.c. fan-out

D.C. noise margin; range I at Vpmin

range Il at Vppyin

range I ; output HIGH

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

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

at range II; Vpmax

Thermal resistance from system to ambient

Tamb

Vp
Vp
NaL
NaH
My,
My
My,
My
Ipav
Ipay
Ipav
Ipav

Ptot
Ptot
Rth

0to+70 ©OC

11,4t0 13,5 V

max.
max.
min.
min.
min.
min.
typ.
typ.
typ.
typ.

max.
max.

max.

13,5to 17

10
100
2,8
2,5
2,8
4,5

2,25
3,6
2,6
4,6

;E§§><<<<

64,1 mw
104,1 mWw
150 °C/wW
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2722 006 09001 QUADRUPLE OR GATE FZH291/4.0R30

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

Conditions and references
Sym- . 1 Vp
bol min: typ. %) max. )
Static data
Voltages
. . B VL= 17 V
Input HIGH Vgu | 7.5 v o] 11,4 { I - 15 mA
11,4
’ VoHz 10 V
Input LOW VoL | - - 4,5V and { _ Q _
13.5 IQg= 0,1 mA
11,4
- ! VgL = 4,5 V
Output HIGH Vou | 10,0 11,8 - V| and {
Q 13.5| -l =01 maA
Veu=75 V
Output LOW VQL 0, 1,7V 11,4 { IQL - 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)
: B VgH=13,5 V
Input HIGH IgH 1,0 pA 13,5 { other inputs 0 V
Ver,=L7 V
Input LOW IgL 0,8 1,5 mA | 13,5 { other inputs 13,5 V
11,4 _
Output HIGH -IgH | 0,1 - - mA | and { XGL: 4’13 X
13,5 QH ~
Vgu=75 V
Output LOW IQL 15 mA | 11,4 { VQL =17 Vv
Output short-circuited 2) | -Igsc 9 15 25mA| 135/ Vg=0V;VQ=0V
Supply data
Currents (per gate)
at VQH 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 CpL=10pF;N=1
=25 0
output rise time ty 200 340 570 ns | 12 53”‘2 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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FZH291/4.0R30

QUADRUPLE OR GATE

2722 006 09001

CHARACTERISTICS Test conditions:

at range Il (Vp = 15 V); T,y = 0 to +70 °C

Conditions and references

Sym-| . 1y e Vp
bol min. typ. °) max. W)
Static data
Voltages
VQL =1,7 V
_ Input HIGH Vgu| 7,5 - - V |13 { QL - 18 mA
e 13,5 Ve =
— Hz 12V
— Input LOW VoL | - - 4,5V and { Q _
— G 17 -Igp = 0,1 mA
13,5
i VgL = 4,5 V
Output HIGH VQH | 12,0 14,3 - 'V and [ _ B
: 17 | U-lgu=101 mA
_ | Vgu=175 V
Output LOW VQL 1,0 1,7 V 13,5 | gL = 18 ma
D.C. noise margin: HIGH| My 4,5 8,0 - V 13,5
LOW | My, 2,8 50 -V 13,5
Currents (per gate)
_ _ | Vgu= 17V
Input HIGH IcH 1,0 pA | 17 | other inputs 0 V
- - | VgL=17 V
Input LOW IgL 1,0 1,8 mA | 17 | other inputs 17 V
13,5
’ \Y =4,5 V
Output HIGH -1 0,1 - - mA|and || JGLZ%
P QH T Vo= 2 v
Vgy=75 V
Output LOW IQL 18 mA | 13,5 { VL= 17 V
Output short-circuited 2) -1Qsc 9 15 25 mA | 17 Vg =0V;Vq=0V
Supply data
Currents (per gate)
at VQu Ip - 4,6 7,3 mA | 17 Vg =17V
Dynamic data
Times
Propagation delay
fall time tpdf | - t.b.f. - mns 15
rise time tpdr | = t.b.f. - mns 15 CpL=10pF; N=1
. . Tamb = 25 °C
output rise time tr - t.b.f. - s 15 V45V
output fall time tf - t.b.f. - =ns |15 pd = %
1y All typical values under test conditions: Tamb = 25 °C and Vp = 15 V.
2y Short-circuit duration max. 1 s.
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2722 006 09001 H QUADRUPLE OR GATE FZH291/4.0R30

CHARACTERISTICS (continued)

Dynamic data

G INPUT
Q OUTPUT Vpd Vpd
10% 10°%%
Vau
it > te T 1267873
Pulse generator (G-input): t,. =350 ns Vpd =+4,5V
tf =120 ns
tgH= 1ps
gate
under test
pulse
generator Do-
FZH141/2.NAND32
G ’ #o ! Q 7270091
Measuring conditions: Vp =+12 V; +15V
C1, = 10 pF (including probe and jig capacitance)
Tamb = 25 °C

Waveforms and loading circuit illustrating measurement of tpdr and tpdf
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2722 006 00001
2722 006 00011

FZJ101/FF30
FZJM /FF31

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

SINGLE JK MASTER-SLAVE FLIP-FLOPS

FZJ101/FF30: with slow-down capability on the slave
FZJ111/FF31: with slow-down capability on master and slave

[2 |1 |11 6] _[] [l [13]_[2] []_[io] 5
|1 IC1[C3[S1_Coqlt0 P ic. T Ky Ky S7 Cq O
Si Car|10
*—"— FZJ101/FF30
3|y, 31 D ale ic. ic. Jy Jo S; Cqz @ &
Q119 4 {Jg 1 2 3 4] |s 6 7 8
4142 ) 13T o 7255516.1
0 l-(r FF :2_ Q17
g K1 Q|7 K 2 1] [ [ [13]_[2] [7]_[ie] [3
2 P C C, T K S Coy O4
L FZJ11/FF31
Cazl6 Ca2|6
S; S AR C3 C1 Jy Jp S5 Cgp Q &
]5 i |15 !5 . 2| 13] laf 15) 18] 7] |8
7248933 i 72489341
7255%517.2
FZj101/FF30 FZJ111/FF31
QUICK REFERENCE DATA
Supply voltage (range I) nom, 12 v
(range II) nom, 15 Vv
Operating ambient temperature Tamb 0to+70 ©C
Available d.c. fan-out
LOW N .
(Tamb = 0 to+70 OC)} state al max 10
Operating frequency at Typp = 25 °C
duty cycle 50%; range I/11 typ. 0,5 MHz
Average supply current at Typp = 25 °C
Vp=13,5V Ipay typ. 8 mA
Vp= 17V Ipay typ. 11 mA
D.C. noise margin at Tamp = 25 0C
rangel : Vp=12V My, = My typ. 5 Vv
. _ My, typ. 5 Vv
range [I: Vp =15V typ. 3 v

PACKAGE OUTLINE 16-lead plastic dual in-line (see general section).
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FZJIO1/FF30 || SINGLE JK MASTER-SLAVE FLIP-FLOPS 2722 006 00001
FZJM/FF31 2722 006 00011

CIRCUIT DIAGRAM
5,0
FZJ101/FF30
R3 E]RS ﬁmz DA msﬁ stf] R27
D26 R17
R29 D20
— i TR10
PEYAY %
D21
>t —oc¢
A5 o
[
D1 D9 R1 D13 Qs
5 o—i4¢ ¢ TR1 188 | 036
02 D18
1Lo—{4— R8 R20
e ¥ o3 R3 Yoo ¥oxn —ﬁnn
RS R21
07¥ |
. R6
L Rr13| [Ri6
027[
DI D2 RS ¢
1O {2 }
017 ]
TR D28
>ﬂ R4 R7
op
D8
R10 R22
DLJA ——
L) A 033 RS AD3  AD3 '—-‘TR]Z
DS,
K1o——t4—1 R R23
6 on| Rz o D1 1
K0 ¢ ¢ TR2 . TR | D374
—0Q,
Yo
> oo
KL 4
D22 025 R Yy TR13
R30
»l
Lt
23
RA4| R7 RIS 025 ¥ R24| R26 R28
preeads
5,0- !

LOGIC DIAGRAM S10- ,

1 Cas
) a
T O
Ky Q,
Kz

Ca2
S$; O
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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-dowi 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

terminais.

The FZJ111/