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HIGH RELIABILITY PROCESSING

SEMICONDUCTORS

HIGH RELIABILITY
PROCESSING

ITT Semiconductors maintains a broad capa-
bility for high reliability microcircuit screening.

Since its release, ITT has been a leader in
qualifications to MIL-M-38510, the military
specification creating “JAN IC’s”.

ITT’s approach to these requirements differs
from several “acronym” programs. We offer a
full and complete “NO EXCEPTION" -approach
to each of the normally used military
specifications.

Certain applications require various class
levels of environmental screening and electrical
test. The ITT approach to High Reliability

provides a solid easily understood processing

sequence. Each class level is geared exactly to
the screening procedures outlined in Method

5004 of Military Standard 883 — Test Methods
and Procedures for Integrated Circuits. The
various screening class levels are outlined in
the following section:

A — Mil STD 883 Method 5004 Class A Pro-
cessing — Generally used in ultra
hiah reliability applications.

B4 — Mil STD 883 Notice -4, Method 5004
Class B Processing — Used in many
avionics systems requiring burned-in
product and 100% DC temperature
testing.

B2 — Same as B4 without 100% post burn-
in temperature testing.

C — Mil STD 883 Method 5004 Class C Pro-
cessing. Used in many ground-based
systems. Includes complete environ-
mental screening.

Note: These screening procedures are available
in all ceramic and metal packages.

METHODS ARE MIL STD 883
SCREEN CLASS “A” CLASS “B” CLASS “B4” CLASS “C”
[Spec Paragraph] [Methods] [Methods] [Methods] [Methods]
3.1.1 Precap Visual 2010 A" 2010 B 20108 2010 B
(100% inspection per specified 1008 1008 1008 1008
method)
3.1.2 Stabilization Bake — 24 hrs. 1008 1008 1008 1008
@ 150 C
3.1.3 Thermal Shock — 0 C to 100 C 1011 " None None None

15 cycles, 5 min, at extreme, 10
sec. transfer time. Liquid to liquid

Temp-Cycle’— minus 65 C to
150 C 10 cycles, 10 min. at

1010 (may be
replaced with
extreme, 5 min. max. transfer time thermal shock)

1010 (may be
replaced with
thermal shock)

1010 (may be
replaced with
thermal shock)

1010 (may be
replaced with
thermai shock)

3.1.5 Mechanical Shock 2002, “F" 1 Shock None None None.
. or5pulses at B
(.5 msec. @ 1500 g)
3.1.6 Centrifuge 2001, E 30,000 g 2001, E 2001,E 2001, E 30,000 g
in Yz, then Y1 30,000 g in Y1 30,000 g in Y1 in Y1 plane
plane
3.1.7 Hermeticity Method 1014
Fine Leak - Radioflo Radioflo Radioflo Radioflo
Gross Leak Bubble Test Bubble Test Bubble Test Bubble Test
3.1.8 Critical Elect. Para. Per Electrical 'Per Electrical Per Electrical None
(Go-No-Go or Datalog) Spec. Spec.. Spec.
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HIGH RELIABILITY PROCESSING

METHODS ARE MIL STD 883
SCREEN CLASS “A” CLASS “B” CLASS “B4” CLASS “C”
[Spec Paragraph] [Methods] [Methods] [Methods]} [Methods)
3.1.9 Burn-In ’ 1015125 C 1015125 C 1015125 C None
for 240 hours for 168 hours for 168 hours
3.1.10 Critical Elect. Para. Per Elect. Spec. None None None
(Go-No-Go or Datalog)
3.1.11 HTRB 72hrs@ 150 C None - None None
3.1.12 Final Elect. Test o
(adD.C.@ 25C Per Spec. Per Spec. Per Spec. Per Spec.
(b) D.C. @ Hi/Low Temp. Per Spec. None Per Spec. None
(c)A.C. Para.@ 25 C - Per Spec. Per Spec. Per Spec. None
(d) Functional Tests Per Spec. Per Spec. Per Spec. Per Spec.
3.1.13 Radiographic Insp. Method 2012 None None None
3.1.14 Qualification and Quality 5005 5005 5005 5005
Conformance Procedures ) :
3.1.15 External Visual 2009 2009 2009 2009

Optional Additions.
Class A
Inspection

All Classes

- Scanning Electron
Microscope Wafer

- Read and Record Data (DC at

Temperature) With Delta
 Calculations as Required

All Classes

- Switching Measurements at

Temperature Extremes with

Data

All Classes

- Lot Conformance Testing

(Life Tests) and Generic

Reliability Data.

Classes A & B - Elevated Temperature.

Burn-in.

MIL 38510 — JAN MICROCIRCUITS

ITT also offers a broad line of fully qualified
MIL-38510 microcircuits. At. this writing, 20
devices -are fully qualified and qualification

plans are in process for an additional 21 types.

The rigorous life qualification test are

conducted in full compliance to Method 5005 of

MIL 883 and are available on ail ceramic and
. metal can integrated circuits.

Through QPL 38510-11 dated 16 July, 1973,
ITT qualification status is as follows:

1] Full Qualified Part |

5400 5405 5450 5472
5401 5410 5451 5473
5402 5420 5453 5474
5403 5430 5454 5486
5404 5440 5470 54H30
“TOTAL 20’
Packages

‘A -1/4 x 1/4 Flatpack
C - 14 pin Dip

Lead Finishes
A Package - A - Solder Dipped

B - Tin Plated
. C-Gold -
C Package - B - Tin Plated
. C - Gold
2] Interim Qualification Part Il
5482 5407 54H72 54H10* -
5483 5417 54H73 54H00*
5406 5442 54H30* 54H04*
5416 54121 54H20*
TOTAL 15

These qualifications are rigorously con-
trolled by the Defense Electronics Supply Cen-
ter, Dayton, Ohio. h

* Flat Pack Only!
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HIGH RELIABILITY PROCESSING

ORDERING INFORMATION

Jan No. Part No.

00101
00102
00103
00104
00105
00106

5430
5420

-Jan No.
01302

01303
01304
01305
01306
01401
01402

. 01403

01404
01405
02001
02002
02003
02004
02005
02006
02101
02102
02103
02104
02105
02201
02202
02203
02301
02302
02303
02304
02305
02306
02307
02401
02601
02701
02801
02802
02901
02902
02903
02904
02905
05301
05302
10101
10102
10103
10104
10201
10301
10302
10303
10202

Part No.

5493

54160
54163
54162

MCMS5304

710

Part No. Jan No.

10301
10302
10201
10101

10102

05301
05302

02904

Part No.

54L47
- 5448
5449 .
5450
5451
5453

5454 -

5470
54L71

5472

54H72
54L72

5473
54H73
54L73

5474
54H74
54L74

5476
54L78

01007 MCM5304

A cross reference guide for ordering of JAN
microcircuits is shown below:

Jan No.

02905

01008
01009

- 00501




HIGH RELIABILITY PROCESSING

SUFFIX DEFINITIONS

ALL MIL-M38510 DEVICES MUST HAVE A THREE
LETTER SUFFIX AFTER THEIR NUMBER

EXAMPLE: 38510/00101BCB IS 5430 GATE,

- - : 1
PV 1
T \
-~ e
i - 4 \
/z’/ ,/ 7
pd /// \\\
CLASSB 14 P}N DIP TIN PLATED IQOVAR LEADS
/ [ \
! { \\
| 1stLETTER |\ 2nd LETTER — PACKAGE OUTLINES® 3rd LETTER
\DEVICE cLass | ‘| \\ LEAD FINISH
t N, A—1'%" x %" Flatpack 14 Pin
‘\A —883A “uB— ‘/:" X '/‘e" Flatpack \\\ A — Solder Dipped
B— 8838 € — 14 Pin DIP Kovar or 42 Alloy
883C D—%" x 3" Flatpack 14 Pin B — Tin Plated Kovar
¢— E— 16 Pin DIP or 42 Alloy
: F—%" x 3&" Fiatpack 16 Pin € — Gold Finish
6—8 Pin T0-99
H—%" x Y" Flatpack 10 Lead
1—10 Pin T0-99
J — 24 Pin Flatback
K — 24 Pin DIP

The JAN number is a complete processing
and electrical description of the part odered.

All full Jan parfs are completely assembled,
fabricated and tested in the United States.

SOURCE CONTROL DRAWINGS

ITT maintains a completely staffed specifi-
cation review group for analysis of customer
controlled specifications.

In many cases, the customer may find one of
‘the standard ITT Hi-Rel processing sequences
exactly equivalent to his needs and his only
requirement is to specify the final electrical
specifigation. Since ITT performs with “NO

Exception” to the standard military screening
documents, the need for exact selection of par-
ticular processing is relieved. In addition, test
plans for exact conformance to customer draw-
ings are generated if required and as a standard
practice, submitted to the customer for final
approval.

DELIVERY

The West Palm Beach factory of ITT Semi-
conductors is dedicated to manfacture of High-
reliability circuits. A complement in excess of
100,000 burn-in sockets is maintained. In addi-
tion, if a contractual or specification limitation
does not exist our offshore facilities are com-
pletely equipped for all Class C assembly and
screening techniques. All class B final work
is done in the U.S. .
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INTEGRATED CIRCUITS DICE AND WAFERS

All ITT integrated circuits are available both in wafer and in chip
form. Since the completed individual encapsulated product is-
capable of being more extensively and thoroughly tested than the
wafer, these specifications are limited to the capability of the chip
and the attendant testing equipment.

USE

DTL and Linear circuits are normally supplied with plain
backing. Gold backing can be furnished upon special
request. All other circuits are supplied with gold backing.
‘Recommended die attach temperature is 420°C for either
type of backing. A 98% gold, 2% silicon preform is
recommended for die attach with all plain-backed chips.
One mil aluminum wire, ultrasonically bonded to the pads,
is recommended for connecting the chip to the circuit.

PACKAGING FOR SHIPMENT

Wafers will be shipped in the plastic package shown.
Chips will be packaged in carriers as indicated.

1. C. WAFER PACKAGE

IDENTIFICATION

All integrated circuit dice will be identified by the
appropriate three or four-digit code, together with the
individual suffix number indicating the temperature range.

For example, a 930 limited-temperature range chip would
be a “930-5.” A 930 full-temperature range chip would be a
“930-1.”

S i)

CHIP PACKAGE

MIL38510. Many diodes and transistors are available

MIL AND HI-REL SEMICONDUCTORS as JAN, JAN/TX, or MIL types.

Virtually all ITT Semiconductors are available with Whenever you need hi-rel semiconductors, check

hi-rel processing. IC's, for example, can be processed
for any portions of, or all of, MIL-STD-883 and

ITT. Your local representative can give up-to-date
information on availability, price, etc.
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ITT

TTL NUMERICAL INDEX

SEMICONDUCTORS
Type Description
ITT 7400 Quad 2 i/p NAND
ITT 7401 Quad 2 i/p NAND (open collector
5.5V rating)
ITT 7402 Quad 2 i/p NOR
ITT 7403 Quad 2 i/p NAND (open collector
‘ 5.5V rating)
ITT 7404 Hex inverter -
ITT 7405 Hex inverter (open collector 5.5V
rating)
ITT 7406 Hex inverter buffer/driver (open
collector 30 V rating)
ITT 7407 Hex buffer/driver (open-collector-
30 V rating)
ITT 7408 Quad 2 i/p AND
ITT 7409 - Quad 2 i/p AND (open-collector)
ITT 7410 Triple 3 i/p NAND
ITT 7411 Triple 3 i/p AND
ITT 7412 Triple 3 i/p NAND (open-collector
) 5V rating)
ITT 7413 Dual 4 i/p Schmitt Trigger
ITT 7416 Hex inverter buffer/driver (open-
collector 15V rating)
ITT 7417 Hex buffer/driver (open-collector
15V rating)
ITT 7420 Dual 4 i/p NAND
ITT 7421 Dual 4 i/p AND
ITT 7425 Dual 4 i/p NOR.(with strobe)
ITT 7426 Quad 2 i/p high voltage interface
NAND (open collector)
ITT 7428 Quad 2 i/p NOR buffer
ITT 7430 8 i/p NAND
ITT 7432 Quad 2 i/p OR
ITT 7433 Quad 2 i/p NOR buffer (open col-
lector 5.5V rating)
ITT 7437 Quad 2 i/p NAND buffer
ITT 7438 Quad 2 i/p NAND buffer (open
collector 5.5V rating)
ITT 7440 Dual 4 i/p NAND buffer
ITT 7442 B.C.D. to decimal decoder
ITT 7443 Excess 3 to decimal decoder
ITT 7444 Excess 3 gray to decimal decoder
ITT 7445 B.C.D. to decimal decoder (open
collector 30V rating)
ITT 7446A BCD to seven segment Decoder/
: driver (-open collector 30V rating)
ITT 7447A BCD to seven segment Decoder/
driver (open collector 15V rating)
ITT 7448 BCD to seven segment decoder/
Driver (2k pullup)
ITT 7450 Expandable dual 2 wide, 2 ilp
. A.O.L
ITT 7451 Dual 2 wide, 2 i/p A.O.L
ITT 7453 Expandable 4 wide, 2 i/p A.O.l

Type

ITT 7454
ITT 7460
ITT 7470
ITT 7472
ITT 7473
ITT 7474

ITT 7475
ITT 7476

ITT 7480
ITT 7482
ITT 7483
ITT 7486
ITT 7490
ITT 7491A
ITT 7492
ITT 7493
ITT 7494
ITT 7495A
ITT 7496
ITT 74104
ITT 74105
ITT 74107
ITT 74109

ITT 74118
ITT 74121
ITT 74122

ITT 74123

ITT 74124
ITT 74130

ITT 74131
ITT 74135

ITT 74137
ITT 74138

ITT 74139

ITT 74141
ITT 74145

ITT 74150
ITT 74151
ITT 74153

ITT 74154
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Description

4 wide, 2 i/p.A.O.I.

Quad 2 i/p expander
Edge-triggered J-K flip-flop

J-K master-slave flip-fiop

Dual .J-K master-siave flip-fiop
Pual D-type edge-triggered flip-
lop

. Quad bistable latch

Dual J-K master-slave flip-flop
with preset and clear

Gated full adder

2-bit full adder

4-bit full adder

Quad 2 i/ p exclusive-OR

Decade counter

8-bit shift register

Divide by 12 counter

4-bit binary counter

5-bit shift register

4-bit shift register (reversible)
4-bit shift register

Gated J-K master-slave flip-flop
Gated J-K master-slave flip-flop
Dual J-K master-slave flip-flop
Dual J-K positive-edge-triggered
flip-flop with preset and clear
Hex set-reset latch

Monostable' multivibrator
Retriggerable monostable multi -
vibrator with; clear

Dual retriggerable monostable
multivibrator with clear
Universal pulse generator

Quad 2 i/ p AND buffer (open col-
lector 30V rating)

Quad 2 i/p AND buffer (open col-
lector 15V rating)

Quad 2 i/ p positive NAND schmitt
trigger

Hex inverter Schmitt Trigger
Quad 2 i/ p OR buffer (open collec-
tor 30V rating)

Quad 2 i/ p OR buffer (open collec-
tor 15V rating)

B.C.D. to decimal decoder/driver
B.C.D. to decimal decoder (open-
collector 15V rating)

16-bit data selector/ multiplexer
8-bit data selector/multiplexer
Dual 4-line-to-1-line data selector/
multiplexer

4-line-to-16-line decoder/ demulti-
plexer
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Description

Type Description Type
ITT 74155 Dual 2 to 4 line decoder/demulti- ITT 74H74
plexer )
ITT 74156  Dual 2 to 4 line decoder/demulti-
plexer (o/c 5-5V rating) ITT 74H76
ITT 74157 Quad 2-line-to-1-line data selec-
tor/ multiplexer :
ITT 74160  Synchronous 4-bit counter :g gggg
ITT 74161 Synchronous binary up counter ITT 9002
ITT 74162  Fully synchronous counter ITT 9003
ITT 74163  Fully synchronous counter ITT 9004

ITT 74164  8-bit parallel-out serial

shift 1T 9005

register
ITT 74165  Parallel-load 8-bit shift register
ITT 74174  Hex D-type flip-flop :ﬂ 383‘75
ITT 74175  Quad D-type flip-flop ITT 9008
ITT 74180  8-bit parity generator/checker
ITT 74181  Arithmetic logic unit / function 1T 9009
generator ) ITT 9016
ITT 74182  Look-ahead carry generator ITT 9020
ITT 74190  Synchronous up/down counter ITT 9022
with down/up meode control ITT 9300
ITT 74191 Synchronous up/down counter ITT 9301
with down/up mode control ITT 9304
ITT 74192 " Synchronous BCD-up/down. ITT 9308
counter
ITT 74193  Synchronous binary 4-bit up/ :T.'; 23(1)?
down counter ITT 9312
ITT 74194  4-bit bidirectional universal shift ITT 9316
register ITT 9322
ITT 74195  4-bit parallel-access shift register ITT 9328
ITT 74HO0 Quad 2 i/p NAND ITT 9601
ITT 74H01  Quad 2 i/p NAND (open-collector ITT 9602

output)
ITT 74H04  Hex inverter

ITT 74H05 Hex inverter with open-collector

output
ITT 74H10 Triple 3 i/p NAND
ITT 74H11  Triple 3 i/p AND
ITT 74H20 Dual 4 i/p NAND
ITT 74H21  Dual 4 i/p AND
ITT 74H30 8-input NAND
ITT 74H40 Dual 4 i/p NAND

ITT 74H50 Dual 2-wide 2 i/p and-or-invert

gate (one gate expandable)
Dual 2-wide 2 i/p and-or-invert

ITT 74H51
gate

ITT 74H53 Expandable 4-wide and-or-invert

gate

ITT 74H54 4-wide and-or-invert gate

ITT 74H60 Dual 4 i/ p expander

ITT 74H72 and-gated J-K master-slave flip-

flops with preset and clear
ITT 74H73 Dual J-K flip-flops with clear

Dual d-type positive-edge-
triggered flip-flop with preset and
clear

Dual J-K flip-flops with preset and
clear

J-K Flip-flop

J-K Flip-flop

Quad 2 i/p NAND gate
Triple 3 i/p NAND gate

Dual 4 i/p NAND gate
AND-OR-invert gate, dual 2-wide,
2 ilp, expandable"

Dual 4 i/ p extender

Single 8 i/p NAND gate
And-or-invert gate, expandable
4 wide, 2 ilp

Dual 4 i/ p Buffer

Hex inverter

Dual J-K Flip flop

Dual J-K Flip flop

4-Bit Shift Register
One-of-Ten Decoder

Dual Full Adder

Dual 4-Bit Latch

Dual 5- Input Multiplexer
One-of-16 Decoder

8-Input Multiplexer
Hexidecimal Counter

Quad. 2- Input Multiplexer
Dual 8-Bit Shift Register
Retriggerable One Shot

Dual Retriggerable One Shot
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Positive-NAND Gates And Inverters With
Totem-Pole Outputs

Buffer And Interface Gates With
Open-Collector Outputs

Function Type Function Type
Hexlnverters ........................ 74H04 Hex Buffers/Drivers ................... 7407
7404 7417
9016 Hex Inverter Buffers/Drivers ............ 7406
Quad 2i/p NAND ..... e 74H00 7416
. 7400 Quad2i/pNAND...................... 7426
v 9002 7438
Triple3i/pNAND .................... 74H10 Quad2i/pNOR ....................... 8433
7410 Quad2i/pAND ...................... 74130
9003 74131
Dual4i/pNAND ..................... 74H20 Quad2i/pOR ....................... 74138
7420 74139
9004 Positive-OR G Wi
BI/PNAND .......ooiiiiiaeaaain.. 74H30 ositive-OR Gates With Totem-Pole Outputs
7430 Quad2i/pOR ..........cooeina... ....7432
9007 AND-OR Invert Gates With Totem-Pole
Positive-NAND Gates And Inverters With Outputs »
_ Open-Collector Qutputs 4-Wide 2-2-3-2-input.................. 74H54
HexInverters ........................ 74H05  4-Wide2i/p ................. M eieeen 7454
i 7405 Dual 2-Wide2ilp .............c... ... 74H51
9017 ‘ : 7451
Quad2i/pNAND .................... 74H01 Expandable Gates
7401 4-Wide AND-ORiinvert ................ 74H53
7403 7453
9012 9008
Triple3i/pNAND ..................... 7412 Dual 2-Wide AND-ORinvert............ 74H50
-Positive-NOR Gates With Totem-Pole Outputs ;ggg
Quad2i/pNOR . ...................... 7402
Dual 4 i/ p NOR with strobe ............. 7425 Expanders
Positive-AND Gates With Totem-Pole Outputs D31 41/P oo o
Quad2i/pAND ........... A 7408 9006
Triple3i/pAND ..................... 74H11 Fli
. p-Flops
Dual4i/pAND ...................... 74H21 Dual J-K edge-triggered . .............. 74109
Positive-AND Gates With Open-Collector ) 9024
Outputs Single J-K edge-triggered............... 7470
. Dual pulse-triggered . ................. 74H73
Quad 2i/pAND . ........ ... ..., 7409 7473
' Schmitt-Trigger Positive-NAND Gates And 77 411!%
Inverters With Totem-Pole Outputs 7476
Hex Schmitt Trigger Inverters .......... 74137 9020
Quad 2i/p NAND Schmitt Triggers. ... .. 74135 9022
Dual 4 i/p NAND Schmitt Triggers ....... 7413 Single pulse-triggered ................ 74H72
: . . 7472
Buffers/Clock Drivers With
Totem-Pole Outputs Gated J-K MasterSlave................ ;ﬂ 8;
Quad2i/pNOR ............ I 7428 9000
Quad2i/pNAND...................... 7437 9001
Dual4i/pNAND ..................... 74H40
P 7440 D-Type Flip-Flops
9009 Dual ........ ... ... .. ....... 7474 ,74H74
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Monostable Multivibrators With
Schmitt-Trigger Inputs

Function Type
Single . ... .. M1
Retriggerable Monostable Multivibrators
Single ... .. .. . 74122

9601
Dual ............. ... ... 74123
9602
S-R Latches
HexS-R.......... .. ... .. 74118
Adders

Sirgle 1-bitgated full .................. 7480
Single 2-bitfull........................ 7482

4-bit arithmetic logic units/
functiongenerators .. ................. 74181
Look-ahead carry generators ........... 74182
Dual1-bitfull ......................... 9304

Parity Generators/Checkers
8-bitodd/even ....................... 74180
Other Arithmetic Operators
Quad 2 i/ p exclusive-or gates with
totem-poleoutputs .................... 7486
Shift Registers

4-bit parallel-in parallel-out
(bidirectional)........................ 74194
5-bit parallel-in, parallel-out............. 7496
4-bit parallel-in, parallel-out. ........... 74195
9300
7495A
Serial-in, parallel-out, 8-bit ............ 74164
8-bit parallel-in, serial-out ............. 74165
4-bit parallel-in, serial-out .............. 7494
8-bit serial-in, serial-out............... T491A
Dual 8 Bit serial in - serialout ........... 9328

Other Registers
Hex D-typeregisters ............... .. 74174
Quad D-typeregisters ................. 74175
Synchronous Counters-Positive-Edge

] Triggered
Decade ...............cciiiiiiiiinn. 74162
74160
Decadeup/down ..................... 74192
74190
4-bitbinary .............. ... L. 74163
74161
74193
74191
9316

Pulse Generators
Function Type
Universal pulsegenerator.............. 74124
Latches
Dg (clocked)latches ................... 7475
Dual4-Bit ............ .. .. ..., 9308
Decoders/ Demultiplexers

4-line-to-16-line . ..................... 74154
9311

Dual 2-line-to-4-line................... 74155
74156

4-lineto10-line ....................... 7442
7443

7444

9301

Open-Collector Display
- Decoders/ Drivers

BCD-to-decimal ....................... 7445
74145

74141

BCD-to-seven-segment ............... 7446A
T447A

7448

Data Selectors/ Multiplexers
Dual4-bit ....... ... .. .. .. ..l 9309
74153
8-bit. ... 9312
74151
Quad2-bit........... ..o, 9322
74157
16-bit . ... 74150
Asynchronous Counters

Decade ...........cccviiiiiiiinnnnnn. 7490
Divideby 12 .. ... .. .t 7492
4-bitBinary .. ... ... i 7493



GENERAL INFORMATION ITT54/74 SERIES TTL FAMILY

This series offers a wide range of digital integrated
circuit devices from simple NAND gates to large
complex functions. They form a TTL family
(Transistor-Transistor Logic) guaranteed to operate
over the following ambient temperature ranges.

—15°Cto 125°C
0°Cto 75°C

Military range, 54 series
Industrial range, 74 series

All devices operate over a frequency range between
D.C. and typically 20 MHz, and are fully compatible
with all 54/74 series TTL and 930 series DTL.

Clamping diodes are provided at the inputs to
enhance the inherent high noise immunity when
driving transmission lines. Most outputs are of
totem pole configuration to give good drive capa-
bility, i.e. high fan-out, especially into large
capacitive loads. Other outputs include an open-
circuit collector connection.

FEATURES

High speed—typical propagation delay (gate) of
9 ns.

Guaranteed noise margin—greater than 400
mV.

Low power dissipation—10 mW per gate at
50% duty cycle.

Worst case fan-out of 10.

Low output impedance.

Logic levels guaranteed over range of supply
voltage and operating temperature.

Wide range of functions—many SSI and MSI
functions.

Compatible with other DTL, TTL logic series.

INTRODUCTION TO TTL

The TTL circuit configurations are designed so that
the uniform logic and noise margin levels apply to
all the standard devices in the families. Thus many
parameters and their limits are common. In addition
the operating conditions are identified for each fam-
ily. Once these standard operating conditions are
understood it becomes possible for the designer to
use the family by simply referring to the logic and
connection diagrams on each data sheet. All com-
mon information is included in the remainder of this
section.

For ease of reading, the data only refers to the
ITT7400 series family but it is equally applicable
to the ITT5400 series. Where there are exceptions
these are clearly indicated on the individual data
sheets concerned.

LOGIC DEFINITION

Positive logic is used throughout the data sheets.
This is defined as follows.

Logical ‘0’ = Low voltage; typically 0.2 V but
<0.8V
Logical ‘1’ = High voltage; typically 3.3 V but
>2.0V

Current flowing into a device terminal is defined as
positive.

D.C. CHARACTERISTICS COMMON TO ALL
DEVICES (gxcept where otherwise stated)

D.C. tests are carried out under the specified con-
ditions. All inputs and outputs are tested for all pos-
sible logic states. Worst state load currents and
voltages are applied and the test limits are appli-
cable over the full temperature range.

Min. Max. Unit
Supply voitage, V¢ :

74 series 475 5.25 \

54 series 45 5.5 \
Operating temperature:

74 series 0 75 °C

54 series —55 125 °C

D.C. noise margin typically greater than 1 V.

ABSOLUTE MAXIMUM RATINGS
(above which the useful life of the device may be
impaired)

Continuous supply voitage V¢ (Note 1) ............ 7V
INPUL VOItAgEe ... . 5.
Voltage between inputs...........ccccoovvceicinccnnnne,
Continuous input current
Standard output voltage . .
Storage temperature!.................... —65°C to 150°C

..—0.5t055V

Note 1
This rating is reduced to 5.5 V if unused inputs are
connected directly to V.
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STANDARD CHARACTERISTICS (limits-apply over the full range of operating temperature and for stand-
ard totem pole output except where otherwise stated).

PARAMETER LIMIT (Note 8) CONDITIONS
Min. Typ. Max. Unit VCC
Vin 2.0 \% Min. | VoL <0.4VorVoH> 2.4V (Note 1)
ViL 08 V Min. | VoL <0.4VorVgH> 2.4V (Note 2)
VoL (standard output) 022 04 V Min. | lopL=16mA,ViH=2VorV|L =08V
(Note 3)
VoL (bufferoutput) Vo4 | 2.4 3.3 \% Min. | ViL=0.8VorVgH = 2.0V (Note 4)
IcEX open collector only 250 uA | Min. | V)L=08V,V|H =2V,VouyT = max.
o/p voltage rating
=l 1.0 1.6 mA | Max. | VF= 0.4V (Note 5)
IR 40 uA | Max. | VR = 2.4V, input loading- 1 unit
load (Note 6)
IR 1.0 mA | Max. | VR = 5.5 Virrespective of input loading”
~lsc
54 series| 20 55 mA | Max. | VoyT = 0V (Note 7)
74 series| 18 556 mA | Max. [ Vi =2.0VorV|_=10.8V; apply according
to logic function

‘Where characteristics for devices differ from the above table these are shown in the data sheets.

Note 1

Condition at outputs dependent on the truth table
of the device. For examplé, for gates and buffers,
VoL <0.4 V applies, and for flip-flops, shift reg-
isters, counters, decoders, etc. either Vo <0.4 V
orVgy >2.4V applies at each output. Output con-
ditions do not apply for 7486, 7460, 7445, 74145,
and 7441A. This parameter does not apply for
7413 and 74121 because of the Schmitt trigger
inputs.

Note 2

Conditions at outputs dependent on the the truth
.table of the device, for example, for gates and in-
verters Vo >2.4 V. Output conditions do not ap-
ply for devices with open collector output. This
parameter does not apply for 7413, 74121.

Note 3

Conditions V| and V| _depend on device truth ta-
ble. Limits for 7441A, 7445 and 74145 are shown
on the appropriate data sheets.

Note 4
This parameter for totem pole output devices only.
V| and V| apply according to the truth table.

loy=—400 uA for devices with Fan-out=10;
loy=—800 uA for devices with Fan-out=20:;
loH = —1.2 mA for devices with Fan-olit=30, etc.

Note 5

Limits apply for an input loading of 1 unit load; for
other input loadings multiply limits by number of
unit loads. For flip-flops, see appropriate data for
test conditions.

Note 6 } |
For other inputs at O V for 7472, 7473, 7476,
74107. For 7470 all other inputs at O V except J
and K which are at 4.5 V. For 7474 consult data
sheet. Limits to be multiplied by the input loading
of the device. ’

Note 7

Maximum limit = 57 mA for devices with internal
feedback connections, (e.g. flip-flops and some
complex devices). For 7400 series simple NAND
gates not more than two outputs may be shorted
at any time. For all other devices and for all 5400
series not more than one output to be shorted at
any time. Open collector devices; no parameter for

Isc:
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Note 8
Typical limits are at ambient temperature. ORDERING CODE FOR TTL CIRCUITS

TA=25°C and VCC=5 V.
Operating Temperature Range
5400 series —55to +125°C
7400 series O to +70°C

Package (add)
B for Flat Pack
J for Ceramic Dual In-Line
N for Plastic Dual In-Line

A.C. TESTS

Testing of propagation delays is carried out using
the typical switching load circuits shown below.
These load circuits are designed to simulate full fan-
out loading. An oscilloscope with high impedance
probes and having a bandwidth of at least 100 MHz

is suitable for thelase measurements. Example:
' ITT7400J
TYPICAL SWITCHING TEST LOAD CIRCUITS is 0°C to +70°C Range in

Ceramic Dual In-Line Package

For totem pole outputs:

Vee

Notes - |
1. Diodes are type 1N4148.
2. The values of C|_ and Ry are quoted in the data
sheets. Value of C| includes probe and jig
capitance.
3. The characteristics of the pulse generator used
at the input of the device are stated in the data
sheets. Typical characteristics are: Voyt = 3.5 |
V; Rise time, tr, = Fall time, tf, = less than 15
‘ ns; Zo = 50 O; Pulse Repetition Frequency,
P.R.F. = 1’ MHz; Pulse width far gate, tp = 500

DEVICE Ofp

ns.
For open collector outputs:
Vee
R
DEVICE OfP t Waveforms
-
OUTPUT 15V opomcm cocm cm e == <% INPUT

C, '

I l

— I
-
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1. HIGH LOGIC STATE ‘1’

(ON- STATE)

The NAND gate has two stable operating states. These are illustrated in Figs. 1A and 1B

+5V
Ig le
Rg Re +s5Vv
4K 16K
MULTIPLE-
EMITTER
TRANSISTOR +09V
(MET)| +21 v )i i \_
I

=

with one input

3—8

1
X\ @ Q -
H14V vr " Loap | I
]
1 lg+ic+4lr
s3volg I* | 07V !
B R -
inputs { H33V0 P In Rs VAV
+33 vz,LD " 1K 10 GATES
+33Vvo -
Fig. 1A. Typical ‘ON’ conditions _L *IL = 16 mAmax
T with all inputs Logic ‘1°. )
+5V
B 5 ;
Ro Re :;o
4K 16 K
> vis
le Pl
MET' | 409V I By,
Gy O LI
VT ;| | H
v A ) L Q  LoADOF
+03v ‘ 33y 10 GATES
Ig+3 I il A
402 vc: < VT2
R
+33VO p > I R6
R
+33 VvoO—> 1K
D ‘la
433y > J_
Fig. 1B. Typical ‘OFF’ conditions

Logic ‘0’.
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The d.c. operation of this circuit is more readily
understood if the multiemitter transistor (MET) con-
necting the inputs is considered equivalent to a
diode AND gate in series with an offset diode con-
nected to the base of transistor VT1. This is shown
in Fig. 2, the emitter-base junctions of the MET
forming the input diodes and the collector base
junction forming the offset diode.

Fig. 2. Simplified analogy of TTL gate.

+5V

When all the inputs are positive a logic ‘1’ current
flows from the positive supply through R into the
base of VT1 which heavily conducts and turns VT2
‘ON’ into the saturated state. Since both VT1 and
VT2 are saturated, there is insufficient voltage

across the base emitter terminals of VT3 to render -

" it conducting. The output voltage is'about +0.2 V,
(i.e. saturation voltage of VT2). The collector cur-
rent of VT2 will consist of the total ‘sinking’ current
from the gates connected to the output terminal.
When the base current drive to VT2 is high, VT2
can remain saturated even with a large collector
current, with adverse circuit tolerances and tem-
perature -variations. This permits a fan-out of up to
10. With a multiemitter transistor, more current

flows from a posmve held input than with a con--

_ventional D.T.L. gate (the leakage current’ of the re-

verse biassed input dlode) since the MET is biassed " -

in the inverted' mode and the functions of emitter
and collector are reversed. However, the MET is de-
signed to have a very low inverse gain and IR is
kept to a minimum. Ig will equal the emitter base
leakage current plus the product of inverse current
gainand lg.

2. LOW OR OFF STATE

The opposite state shown in Fig. 1B is achieved
if the voltage of any number of inputs is reduced
below a threshold level of about +1.5 voits. Fig.
1B shows the conditions when input A is at +0.2
volts (a typical output voltage of a previous gate).
No base current flows into VT 1 since the collector
of the MET is at too low a potential, with respect
to its base. ’

‘Therefore, no current will flow through VT1 and

VT2 other than leakage current (which can be
neglected in this analysis). The transistor VT3 will
conduct to provide sufficient output current to
maintain following gates connected to the output
terminal at 3.3 V positive in logic 1. The fan-out
is high (10) under worst case conditions because
of the low output impedance of VT3.

3. CHANGEOVER BETWEEN STATES

_The. transistor action of the MET considerably im-

proves the switching speed when compared with
a DTL gate." In switching from the ON to the OFF
state the MET saturates and rapidly removes the
charge stored in VT1 turning it off. Then VT2 begins
to turn off and VT3 turns on as the collector poten-
tial of VT1 rises. VT3 assists VT2 to turn off and
pulls the output terminal rapidly positive, charging
any load capacitance. The diode D1 helps to pre-
vent VT2 and VT1 from conducting simultaneously
and RL limits the current through VT3 to a safe
value during the switch over if the output terminal
is.accidentally shorted.

Fig. 3. Propagation delay waveforms.

Vin

INPUT AFSEY
VQLTAGE e e e e e e Y e e e

}-am-l )
4
ouTPUT | \ Vou
VOLTAGE — — — | .
(IFYE)
Vo T T T |
b ' !
[ T [ |
di [ |
) e I e |
| 1 |

,Swntchmg from the OFF to the ON state is more
-_.rapid.than ON to OFF since none of the transistors

VT1, VT2 and MET are saturated in the OFF con-
dition. The switch to the ON condition is particularly
fast owing to additional drive by transistor VT1 in
turning on VT2. Fig. 3 shows the typical switching
times from this gate.
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NOISE IMMUNITY

The noise immunity of the TTL gate is typically
greater than 1 volt and is guaranteed 0.4 V min-
imum under worst case conditions for temperature
and loading tolerances. The noise immunity is de-
rived from the difference between extreme limits of
input voltage and the voltage required to ensure the

= °C . e
change of a logic state. This is illustra y the
Tamp= +75 h fal tate. This is illustrated by th
OUTPUT +36V | transfer characteristic shown in Fig. 4.
VOLTAGE
- Tanp=25°C
[} Tamp=0°C
Lowest logic ‘1* v v amb
level of available OH ‘-Nh
output (and input) } ]
voltage Vi ¢ !
3 ™
F Fig. 4. Typical transfer characteristic
® wn . . .
S ﬁ showing noise margins.
m -
Z3z
» o]
:Qﬂ- » \ SPECIFIED AS
9 v FORBIDDEN REGION
Highest logic ‘0’
output
(and available input)—p= VoL @- = —~ = ~ — L — -—= - INPUT
voltage - —t VOLTAGE
You T
8- 'I N
For input voltages ‘“""T For input voltages
above this level the NM below this level the
device will remain YiL device will remain

in the ‘ON’ state

BASIC RULES FOR THE USE OF TTL
DEVICES

1. Spare inputs should be connected to used in-
puts if the fan-out permits. Otherwise connected
to the Ve power line via a resistor of value 1
K ohm or greater. This is particularly important
for the ‘preset’ and ‘clear’ asynchronous inputs.

. Gates from the same package may be paralleled
where necessary for better driving capability.

. Interconnection lengths of 12 inches or less
(capacitance of about 50 pF) are unlikely to give
ringing problems; lengths up to 24 inches are
possible with good ground arrangements. Great-
er length will probably require line driving pre-
cautions (see separate Application Note)

in the 'OFF state Note: NM—Noise margin

4. Wired-OR’ can be performed at the output ter-
minals of open-collector networks however a
speed penalty is incurred by the introduction of
a resistive pull-up.

. In calculating system speeds, due allowance
should be made for the maximum set-up and
minimum clock pulse width times on flip-flops,
as well as the propagation delays of the ele-
ments used.

. If relays are driven from TTL circuitry, care must
be taken to ensure that the load connection
wires to the relay contacts do not introduce
noise into the logic system. This can be done
by allowing these wires only to enter the logic
system enclosure at a point close to the relay
contacts, or in extreme cases by also shielding
the relay.
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7. Similarly external inputs should be brought on -

to the printed circuit connections at right angles
to the other wiring, the printed circuit itself be-
ing laid out to ensure least coupling between
inputs and other connections.

8. If system speed is high, allowance should be
made when calculatmg power. supply require-
ments for the increased network supply currents
due to current spiking and line driving.. An al-
lowance at 10 MHz of 15% for spiking and up
to 0.5 mA per each gate node for Ihe line driving
will be adequate for this.

9. Decouple every 10 gates or theiI‘ equivalent in

MSI functions with 0.01 uF to O. 1 uF capacitors

of R.F. rating.

In conclusiop. a careful perusal of the data sheet
together with the points mentioned above, will help
in achieving a trouble free logic design-at the first
attémpt.

DRIVING DTL LOGIC IEROIVI TTL DEVICES

When driving ITT930 series DTL from 74/5400 sé-
ries TTL the full fan-out of t‘he TTL is available

"DRIVING TTL LOGIC FROM DTL DEVICES

Driving ITT7400 series TTL from ITT930 series DTL
necessitates a reduction of the full fan-out from 8
to 3 for'standalr__d*igptes and from 25 to 20 for
buffers. Increased ‘fan-out can be achieved with
standard DTL gates by using an-additional pull- up
resistor.

SYMBOLS AND THEIR DEFINITIONS

CL Load capacitor in swnchmg test circuit
(includes probe and jig capacitance): -

Fan-out Number of unit loads an output can
drive. .

fmax Maximum clock frequency.

lccH Supply current for highest dissipation

- logic state. -

lceL Supply current for lowest dissipation
logic state. .

e Input forward current.

IR N Input reverse. current.

Isc . Output short circuit current.

lcEX Output leakage current.

loL Low state output current.

IOI-I © High state output current.

Icc Supply current.

N+ Input current at Vy 4.

IIN— Input current at Vp _

den Dynamic power dissipation.

R Load resistor in switching test circuit.
Ta - Ambient temperature.

th, Ipput hold time. .

th+ Logical ‘1’ hold time.

th— Logical ‘0’ hold time.

t - Clock pulse width.

t;p Preset-or clear pulse width.
t Output pulse width.
po . s las
tpd+ Propagation delay to logical ‘1’ on out-
put.
" thd— Propagation delay to Ioglcal ‘0’ on out-
put.
th State of output (or input) before the
active edge of the clock pulse.
th+1 State of output (or input) after the ac-
tive edge of the clock pulse.
timin Minimum width trigger pulse.
tsp+ Logical ‘1° Input set up tIme.
tsp— Logical ‘0’ input set up time.
Vee Supply voltage.
Vy - Hysteresis voltage. )
ViH . I\;\put) high voltage to ensure VOL (or
T In?)ut low voltage to ensure Voy lor
VOLI
VoL Output low voltage.
VoH - Output high voltage.
VOH(M)~ Output breakdown voltage of open
collector device.
. VIN Voltage at an input.
Vourt Voltage at an output.

V14 Positive edge threshold voltage.
- Negative edge threshold voltage.
WIRED-OR The commoning of open collector out-
puts with a pull-up resistor to perform
the AND.function.

'Output“leveI dependent on device logic as found
from truth table.
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APPLICATION DATA FOR OPEN COLLECTOR DEVICES

Combined Fan-Out and Wire-OR Capabilities

The open-collector TTL gate, when supplied with
a proper load resistor (R), may be paralleled with
other similar TTL gates to perform the wire-OR
function, and simultaneously, will drive from one to
nine TTL loads. When no other open-collector gates
are paralleled, this gate may be used to drive ten
TTL loads. For any of these conditions an appro-
priate load resistor value must be determined for
the desired circuit configuration. A maximum
resistor value must be determined which will
ensure that sufficient load current (to TTL loads)
and lg¢ current (through paralleled outputs) will
be available during a logical 1 level at the output.
A minimum resistor value must be determined
which will ensure that current through this resistor
and sink current from the TTL loads will not cause
the output voltage to rise above the logical O level
even if one of the paralleled outputs is sinking all
the current.

in both conditions (logical O and logical 1) the value
of R|_is determined by:

v
R, = AL
IRL

Vin(o) © '@

irs

Y
!

Vinto)

Yout(1)

Vin0) o ..

out(1)

Vinlo) © '@' -—

1 o) =4 250 WA
Calculation
Vee _Vout(1) required

RL =
{max) = . lout(1) ¥ N *ljpad

TTL LOADS

where: Vg is the voltage drop in
volts, and Ig is the current in am-
peres.

Logical 1 (off level) Circuit Calculations (see
figure A)
The allowable voltage drop across the load resistor
(VRL) is the difference between Vcc applied and
the Vi ,¢(1) level required at the load:

VRL = VCC _VOU‘[(” required

The total current through the load resistor (Ig) is
the sum of the load currents (I, 1)) and off-level
reverse currents “out(1 )) through each of the wire-
OR connected outputs:

IRL =ne IOUt(” + Ne lin“)to TTL loads

Therefore, calculations for the maximum value of

Ry would be:
RL(max) - Vee _Vout(1) required
nelout(1) N *lin(1)

where: n = number of gates wire-OR
connected, and
N = number of TTL loads.

Calculation:
o ORM _ Vcc — Vout(1) required
Eimexi n*lout(1) + N+lin(1)
5-24 26
= = = Q
RLimax) = G501 +0.00012 ~ 000112 - 22
5-24 26
Lmax) = 0,001 + 0.00012 000112

FIGURE A — LOGICAL 1 CIRCUIT CONDITIONS
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APPLICATION DATA FOR OPEN COLLECTOR DEVICES

Logical O (on level) Circuit Calculations (see Also, fan-out must be considered. Part of the 16mA
figure B) will be supplied from the inputs which are being
driven. This reduces the amount of current which

T th i imi
he current through the resistor must be limited to can be allowed through R,

the maximum sink-current capability of one output
transistor. Note that if several output transistors are Therefore, the equation used to determine the min-
wire-OR connected, the current through R may be imum value of R|_would be:

shared by those paralleled transistors. However, un-

less it can be absolutely guaranteed that more than

one transistor will be on during logical O periods, Vee ~ Vout(o) required
the current must be limited to 16mA, the maximum Riimin) = capability — | from TTL loads
current which will ensure a logical 0 maximum of ISINK CaPaBIY = IgiNK °
0.4 volts.
Vee
RL
< TTL LOADS
PR
P~ l N
Viny O P ) .
-s~ -t Calculation: v ired
'sink Lin(0) Ry = ——CC = Youlg) reite
sin L{min} Lin capability — 1; . from TTL loads
[oFFP— oulDa
© - 5—04 48
V. 1. Ry, ., = : =——— =400
in(0) in{0) Liminl T o016 — 00048 0012

;
.

in(0) n)
5 OFFT . N=3
Vin(0) N“ 10 =3°16mA

\___\/__/

MAXIMUM 'sink CAPABILITY
OF ONE ON OUTPUT = 16 mA

TCurrent into OFF outputs is negligible at logical 0.

Calculation:

Vee — Vé)ut(O) required
RLimin) = bility — | from TTL loads
Isink capability = gy from

-04 46
° = = 41000

R . =
Lmin) = 66016 — 00048  0.0112

FIGURE B — LOGICAL 0 CIRCUIT CONDITIONS
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APPLICATION DATA FOR OPEN COLLECTOR DEVICES

Driving TTL Loads and Combining Outputs ‘

Table 1 provides minimum and maximum resistor
values, calculated from equations shown above, for

driving one to ten TTL loads and wire-OR connect- _

©ing two to seven parallei outputs. Each value shown

‘for wire-OR output one is determined by the fan:
out plus the leakage of a single output transistor.
Extension beyond seven wire-OR connections is

permitted with fan-outs of seven or.less if a valid
minimum and maximum R| s possible. When
fanning-out to ten. TTL loads the calculation for-the
minimum value of R indicates that an infinite .re-
sistance should be used (VR| — 0 = ) however,
the use of a 4 kO resistor in this case will satisfy
the logical 1 condition and limit the logical O level
to less'than 0.43V.

TABLE |
Fan-Out Wire-éB Outputs
To TTL . — A
loads | 1 | 2| 3| 4 | 5 |6 | 7 [17T07
1 | sees| 4814 3201| 2500 [ 2015 | 1688 | 1452 | 319
2 | 7878| 4482 3132 | 2407 | 1954 | 1645 | 1420 359
3 | 7027| 4193 2088 | 2321 | 1897 | 1604 | 1390 | 410
4 | e6341| 3939| 2857 | 2241 | 1843 | 1566 | 1361| 479
5 | 5777 3714| 2736 | 2166 | 1793 | 1529 [ 1333 | - 575
6 | 5306|3513 | 2626 | 2096 | 1744 | 1494 | 1306 | 718
7 | 4905 3333| 2524 | 2031 | 1699 | 1460 | 1280 | 958
8 | 4561|3170 2420 | 1969 1656 | x | x | 1437
o |az62]3023] x | x | x | x | x| 2875
10 |a4000] x | x | x | x | x | x [ 4000
o MAXIMUM MIN
LOAD RESISTOR VALUE IN OHMS |

X — Not recommended or not possible.
# — The theoretical value is ©. See explanation in text.
All values shown in the table are based on: - :

Logical 1 conditions: Ve = BV, Vgyt(1) required = 2.4V -
Logical O conditions: Ve = 5V, Vout(0) required = 0.4V
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GENERAL INFORMATION ITT54H/74H SERIES TTL FAMILY

This series is designed to be used in conjunction
with the 54/7400 Series TTL in system locations
requiring minimum propagation delays. They form
a TTL family (Transistor-Transistor Logic) guaran-
teed to operate over the following ambient tem-
perature ranges:

54H Series
74H Series

—55°Cto 125°C
0°Cto 75°C

All devices operate over a frequency range between
D.C. and typically 30 and 50 MHz, and are fully
compatible with all 54H/74H series TTL and 930
series DTL.

Clamping diodes are provided at the inputs to
enhance the inherent high noise immunity when
driving transmission lines. Most outputs are of
totem pole configuration to give good drive capa-
bility, i.e., high fan-out, especially into large
capacitive loads. Other outputs include an open-
circuit collector connection.

All functions are available in plastic or ceramic and
Flat Pack.

FEATURES

High speed—typical propagation delay (gate) of
6ns. @ C = 25pF

Guaranteed noise margin—greater than 400
mV. '

Low power dissipation—23 mW per gate at
50% duty cycle.

Worst case fan-out of 10.

Low output impedance.

Logic levels guaranteed over range of supply
voltage and operating temperature

Compatible with other DTL, TTL logic series.

INDEX FOR STANDARD 7400H SERIES

For the military range, replace 74H in the type
number by 54H.

Prefix the type number by ITT and end with J which
indicates the ceramic dual-in-line package.

For example: ITT5400 is a Quad 2-input NAND gate

device in 54 series logic with a ceramic dual-in-line
package.

INTRODUCTION TO TTL

The TTL circuit configurations are designed so that
the uniform logic and noise margin levels apply to
all the standard devices in the families. Thus many
parameters and their limits are common. In addition
the operating conditions are identified for each fam-
ily. Once these standard operating conditions are
understood it becomes possible for the designer to
use the family by simply referring to the logic and
connection diagrams on each data sheet. All com-
mon information is included in the remainder of this
section. i

For ease of reading, the data only refers to the 74H
series family but it is equally applicable to the 54H -
series. Where there are exceptions these are clearly
indicated on the individual data sheets concerned.

LOGIC DEFINITION [

Positive logic is used throughout the da'qa sheets
This is defined as follows. l

Logical
<0.8V |
Logical ‘1" = High voltage; typically 3:.3 V. but
>2.0V k

Current flowing into a device terminal is defined as
positive.

‘0" = Low voltage: typically 05.2 V' but

|

D.C. CHARACTERISTICS COMMON TO ALL
DEVICES (except where otherwise stated)

D.C. tests are carried out under the specified con-
ditions. All inputs and outputs are tested for all pos-
sible logic states. Worst state load currents and
voltages are applied and the test limits are appli-
cable over the full temperature range.

Min. Max., Unit
Supply voltage, Vo
S 74H series 475 5.25 \
54H series 4.5 5.5 \%
Operating temperature:
74H series 0 75 °C
54H series -55 125| °C

D.C. noise margin typically greater than 1
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- GENERAL INFORMATION ITT54/74 SERIES TTL FAMILY

ABSOLUTE MAXIMUM RATINGS
(above which the useful life of the device may be
impaired)

Continuous supply voltage V¢ (Note 1) ............. 7V
Input voltage 55V
Voltage between inputs.............cccceeeeveveverenennee. 5.5V

Continuous input current..............cceoeeveunnee.. =10 mA
Standard output voltage ...
Storage temperaturetl .....................

Note 1 . .
This rating is reduced to 5.5 V if unused inputs are
connected directly to Vo,

STANDARD CHARACTERISTICS (limits apply over the full range of operating temperature and for stand-
ard totem pole output except where otherwise stated).

PARAMETER LIMIT (Note 8) CONDITIONS -
Min. Typ. Max. Unit| Voo

Vin 20 Y Min. VoL <0.4VorVoH> 2.4V (Note 1)

ViL 08 V Min. VoL <0.4VorVoH> 2.4V (Note 2)

VoL (standard output) 022 04 V Min. loL=20mA,VijH=2VorVjL =08V
(Note 3) » o

VOH 24 33 \ Min. V|L=0.8VorVgH =2.0V(Noted)

IcEX open collector only 250 uA | Min. VL =08V,ViH=2V.VouT = max.
o/p voltage rating

—Ig 20 mA | Max. Vg =04V (Note5)

IR 50 uA | Max. VR = 2.4V, inputloading-1 unit
load (Note 6)

IR 1.0 mA | Max. VR = 5.5V irrespective of input loading

=Isc ’

54 series 40 100 mA [ Max. Vgyt =0V (Note7)

Where characteristics for devices differ from the above table these are shown in the data sheets.

Note 1

Condition at outputs dependent on the truth table
of the device. For example, for gates and buffers,
VL <0.4V applies, and for flip-flops, either Vo[
=<0.4V or Vg =2.4V applies at each output. Out-
put conditions do not apply for 74H60.

Note 2
Conditions at outputs dependent on the truth table
of the device, for example; for gates and inverters

VOH >2.4V. Output conditions do not apply for
devices with open collector output. This parameter
does not apply for 7413, 74121.

Note 3

Conditions V| and V|| depend on device truth
table.

Note 4 )
This parameter for totem pole output devices_ only.
ViL and V|H apply according to the truth table. IoH
= —500 uA for devices with Fan-out = 10; Igy -
54H/74H40. o :

Note 5

Limits apply for an input loading of 1. unit load; for -
other input loadings multiply limits by number of
unit loads. For flip-flops, see appropriate data for
test conditions.

Note 6 )
All other inputs at OV for 74H72, 74H73, 74H76.
For 74H74 consult data sheet. Limits to be multi-
plied by the input loading of the device.
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GENERAL INFORMATION ITT5_4H/74:H SERIES TTL FAMILY

Note 7

For all devices not more than one output to be
_shorted at any time. Open collector devices: no
parameter for —ISC-

Note 8
Typical limits are at ambient temperature, Ty =
25°C and VCC = 5V.

A.C. TESTS

Testing of propagation delays is carried out using
the typical switching load circuits shown below.
These load circuits are designed to simulate full fan-
out loading. An oscilloscope with high impedance
probes and having a bandwidth of at least 100 MHz
is suitable for these measurements.

TYPICAL SWITCHING TEST LOAD CIRCUITS

For totem pole outputs:

Vee

DEVICEO P
——

T

) ouTPUT

For open collector outputs:
Vee
Re
DEVICE Ofp
-—

QUTPUT

Diodes are type 1N4148 or equiv.

The values of C| and R| are quoted in the data
sheets. Value of C_ includes probe and ijig
capitance.

The characteristics of the pulse generator used at
the input of the device are stated in the data sheets.
Typical characteristics are: Vo1 = 3V; Rise time,
tr, = Fall time, t;, = less than 7 ns: Zg = 50; Pulse
Repetition Frequency, P.R.F. = 1 MHz; Pulse width
for gate, tp = 500 ns.

Waveforms
15V oo e e e e e INPUT
: |
i : anlidng
| | | ———— -W‘X.
wﬂ” - ..-:: -L ::‘;:
i:-: - R sl ore

CIRCUIT DIAGRAM ITT74H00 GATE
e+—oVcc

s80

OUTPUT
Y

e .
INPUTS GND

COMPONENT VALUES ARE NOMINAL

The d.c. operation of this circuit is more readi.ly
understood if the multiemitter transistor (MET) con-
necting the inputs is considered equivalent to a
diode AND gate in series with an offset diode con-
nected to the base of transistor VT 1. This is shown
in Fig. 2, the emitter-base junctions of the MET
forming the input diodes and the collector base
junction forming the offset diode.
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GENERAL INFORMATION ITT54H/74H SERIES TTL FAMILY

Fig. 2. Simplified analogy of TTL gate.

+8V

D‘*———l

When all the inputs are positive a logic ‘1’ current

flows from the positive supply through R into the

base of VT1 which heavily conducts and turns VT2

‘ON’ into the saturated state. Since both VT1 and

VT2 are saturated, there is insufficient voltage

across the base emitter terminals of VT3 to render
- it conducting. The output voltage is about +0.2 V,
_ li.e. saturation voltage of VT2). The collector cur-
rent of VT2 will consist of the total ‘sinking’ current
from the gates connected to the output terminal.
When the base current drive to VT2 is high, VT2
can remain saturated even with a large collector
current, with adverse circuit tolerances and tem-
perature variations. This permits a fan-out of up to
10. With a multiemitter transistor, more current
flows from a positive held input than with a con-
ventional D.T.L. gate (the leakage current of the re-
verse biassed input diode) since the MET is biassed
in the inverted mode and the functions of emitter
and collector are reversed. However, the MET is de-
signed to have a very low inverse gain and IR is
kept to a minimum. Ig will equal the emitter base

gain and ]G-

2. LOW OR OFF STATE

The opposite state shown in Fig. 1B is achieved
if the voltage of any number of inputs is reduced
below a threshold level of about +1.5 volts. Fig.
1B shows the conditions when input A is at +0.2
volts (a typical output voltage of a previous gate).
No base current flows into VT 1 since the collector

of the MET is at too low a potential, with respect
to its base.

Therefore, no current will flow through VT1 and
VT2 other than leakage current (which can be
neglected in this analysis). The transistor VT3 will
conduct to provide sufficient output current to
maintain following gates connected to the output
terminal at 3.3 V positive in logic 1. The fan-out
is high (10) under worst case conditions because
of the low output impedance of VT3.

3. CHANGEOVER BETWEEN STATES

The transistor action of the MET considerably im-
.proves the switching speed when compared with
a DTL gate. In switching from the ON to the OFF
state the MET saturates and rapidly removes the
charge stored in VT1 turning it off. Then VT2 begins
to turn off and VT3 turns on as the collector poten-
tial of VT1 rises. VT3 assists VT2 to turn off and
pulls the output terminal rapidly positive, charging
any load capacitance. The diode D1 helps to pre-
vent VT2 and VT1 from conducting simultaneously
and RL limits the current through VT3 to a safe
value during the switch over if the output terminal
is accidentally shorted.

' Fig. 3. Propagation delay waveforms.

OUTPUT 1 : | f———Vou
| VOLTAGE — —— _————— = e
| I 415V

leakage current plus the product of inverse current

Switching from the OFF to the ON state is more
rapid than ON to OFF since none of the transistors
VT1, VT2 and MET are saturated in the OFF con-
dition. The switch to the ON condition is particularly
: fast owing to additional drive by transistor VT1 in
Eturning on VT2. Fig. 3 shows the typical switching
| times from this gate.
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ITT5400, ITT7400
QUADRUPLE 2-INPUT POSITIVE NAND GATES

‘
peates |
|
|

ITT

SEMICONDUCTORS

QUADRUPLE 2-INPUT POSITIVE NAND
GATES

FLAT PACKAGE
PIN CONFIGURATION

DUAL-IN-LINE PACKAGE
PIN CONFIGURATION

(TOP VIEW) (TOP VIEW)
A ]

() =g (149) a2 C - —
Hor @_@43 = . o
|z@=-= —@4A =03 an i
vcc®- -@GND aa 4 4z |
22 (5) = = (10) 38 28 5 38 .‘
2a (6) = @3A ' 2z | 6 3A

| | - GND | 7 32
23@ 32 :

POSITIVE LOGIC: Z=AB

schematic (each gate)

. ¢
“wa 316k
<

OUTPUT 2

A
INPUTS {
~ 8

|
I
2 GND
NOTE: Component values shown are nominal. . '

Recommended Operating Conditions Min Nom Max | Unit
Supply Voltage Vo 5400 Circuits 45 5 5.5 \
7400 Circuits . 475 5 5.25 \Y
~ Normalized Fan-Out From Each Output, N ..ot 10
Operating Free-Air Temperature Range, Ty: 5400 Circuits..... et ae —55 25 125 | °C
’ 7400 Circuits.......iocevveerivceene, 0 25 70 °C




ITT5400, ITT7400
QUADRUPLE 2-INPUT POSITIVE NAND GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

logical 1 level

Parameter Min Typ' Max | Unit Test Conditions 2
Vin(1) Logical 1 input voltage 2 \%
required at all input
terminals to ensure logical O
level at output
Vin(0) Logical O input voltage 0.8 \
required at either input
terminal to ensure logical 1
level at output
Viq Input Clamp Voltage -15 | Vv Vee = Minl; = —12 mA
Vout(1)  Logical 1 output voltage 24 33 v Vece = MIN, V;, =08V,
. 'Ioad = —400uA
Vout(0)  Logical O output voltage 022 (04 v Vce = MIN, Vi, = 2V,
Isink‘= 16 mA
lin(o) Logical O level input current —1.6 | mA |Vcc= MAX.V;, =04V
(each input)
lin(1) Logical 1 level input current 40 uA Vee = MAX Vi, =24V
(each input) 1 mA Voo = MAX, V;, =55V
los Short-circuit output current 3 —-20 —55 mA | Vcc = MAX | ITT5400
—18 —55 ITT7400
lcclo) Logical O level supply current 12 22 mA |Vcc = MAX Vj, =5V
lccin) Logical 1 level supply current 4 8 mA [Vcc = MAX V;, =0
SWITCHING CHARACTERISTICS, V¢ = 5V, Tp = 25°C,N = 10
Parameter Min| Typ Max Unit Test Conditions
thdo Propagation delay time to 7 15 ns CL=15pF. R =400Q
logical O level
thd1 Propagation delay time to 11 22 ns CL=15pF, R =400

' All typical values are at Ve =5V. Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
3 Not more than one output should be shorted at a time.
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ITT5401, ITT7401
QUADRUPLE 2-INPUT POSITIVE NAND GATES
I I I (WITH OPEN-COLLECTOR OUTPUT)

SEMICONDUCTORS

QUADRUPLE 2-INPUT POSITIVE NAND GATES
(WITH OPEN-COLLECTOR OUTPUT)

FLAT PACKAGE DUAL- IN- LINE PACKAGE
PIN CONFIGURATION PIN CONFIGURATION
(TOP VIEW) (TOP VIEW)

2B @ —_— '32

POSITIVE  LOGIC: Z=AB POSITIVE LOGIC:  Z=AB
schematic (each gate)
Vee
INPUTS OUTPUT 2
4—0 GND
NOTE: Component values shown are nominal.
recommended operating conditions Min  Nom Max Unit
Supply Voltage Vo: 5407 CirCUIts ..ot 4.5 5 5.5 \%
TA0T CirCUILS ..ovveeieeeeeeeieietece ettt s ne e 4.75 5 5.25 \
Normalized Fan-Out From Each Output, N .......c.ccocooeriiiiieeceeceee e 10
Operating Free-Air Temperature Range, Tp: 5401 Circuits.....cc.ccoovnevnneicnnens —55 25 125 °C
7401 Circuits....cccoeveeeeveecencnnnes (o] 25 70 °C
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ITT5401, ITT7401

QUADRUPLE 2-INPUT POSITIVE NAND GATES
(WITH OPEN-COLLECTOR OUTPUT)

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

1 level

Parameter Min Typ' ‘Max Unit Test Conditions 2
Vin(1) Logical 1 input voltage required 2 \'
at both input terminals to ensure
logical O (on) level at output
“Vin(o) Logical O input voltage required 0.8 v
at input terminal to ensure
logical 1 (off) level at output
V4 Input Clamp Voltage -1.5 v Vee = Minl; = —12mA
lout(1) Output reverse current 250 uA Vce = MIN,V;, =08V,
Vout(1) = 55V
Vout(0) Logical O output voltage (on 04 Y Vee = MINLV; =2V,
level) lsink = 16 mA
lin0) Logical O level input current -16 mA | Vgc = MAX V;, = 0.4V
(each input) :
lin(1) Logical 1 level input current 40 uA | Vee = MAX V=24V
each input) 1 mA | Vg = MAX,V;, = 5.5V
lcclo) Logical O level supply current 12 22 mA | Vgc = MAX V=&V
lcci1) Logical 1 level supply current 4 8 mA Vee = MAX V=0
SWITCHING CHARACTERISTICS, Vcc = 5V.TaA = 25°C
Parameter Min Typ Max Unit Test Conditions
thdo Propagation delay time to logical 8 15 ns CL = 15pF. R =400Q
O level
thd1 Propagation delay time to logical 35 45 ns cL = 15pF. R = 4kQ

' All typical values are at Voo = 5V, Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
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ITT5402, ITT7402
I I I QUADRUPLE 2-INPUT POSITIVE NOR GATES

SEMICONDUCTORS
QUADRUPLE 2-INPUT POSITIVE NOR GATES

ZA@— -@:u
25@—’ l—sz

POSITIVE LOGIC: Z= A+B POSITIVE LOGIC: Z:=A+B

schematic (each gate)

S o
(. 1’
4kQ ?1.6 koiu kQ 2130 Q
A
Bo ¢
e
<
\ ¢ é——o GND
NOTE: Component values are nominal.
Recommended Operating Conditions Min Nom Max Unit
Supply Voltage Vee: 5402 Circuits...... 45 5 55 \
7402 CirCUitS....cocvevereeeeciee e 475 5 525 \Y
Normalized Fan-Out From Each Output, N ........ 10
Operating Free-Air Temperature Range, Tp: 5402 CirCuits.......ccocoocvnnrinriennns —55 25 125 °C

7402 Circuits.......ccccovecevecnrncnnnne. (o] 25 70 °C
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ITT5402, ITT7402

QUADRUPLE 2-INPUT POSITIVE NOR GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted) )

Parameter Min Typ' Max | Unit Test Conditions 2
Vin(1) Logical 1 input voltage 2 -V
required at either input
terminal to ensure logical
0 level at output
Vin(0) Logical 0 input voltage 0.8 v
required at both input
terminals to ensure logical 1
level at output
Vi Input Clamp Voltage -15 | Vv Vee = Minl; = =12 mA
Vout(1) Logical 1 output voltage 24 33 \% Vce = MIN,V;, =08V,
| = —400 uA
load
Vout(0) Logical O output voltage 022 | 04 \Y Vce = MIN, V;, = 2V,
'sink =16 mA
lin(0) “Logical O level input current —1.6 | mA |Vcc=MAX. V=04V
: (each input) :
lin(1) Logical 1 level input current 40 uA | Vcc = MAX V=24V
(each input) 1 mA | Vocc = MAX,V;, =55V
los Short-circuit output current 3 -20 —55 | mA | Vcc = MAX ITT5402
—18 —55 1ITT7402
lcclo) Logical O level supply current 14 27 mA | Vcc = MAX.V;, =5V
lce(1) Logical 1 level supply current 8 16 mA | Vcc = MAX. Vi, =0
SWITCHING CHARACTERISTICS, Vcc = 5V.TA =25°C,N =10
Parameter Min Typ Max Unit Test Conditions
thdo Propagation delay time to 8 15 ns cL = 15pF.R =400Q
logical O level .
tod1 Propagation delay time to 12 22 ns CL= 15pF.R_ =400Q .

logical 1 level

1 All typical values are at Veg =5V.Tp = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
3 Not more than one output should be shorted at a time.



_ITT

ITT5403, ITT7403

QUADRUPLE 2-INPUT POSITIVE NAND GATES

(WITH OPEN-COLLECTOR OUTPUT)

SEMICONDUCTORS

QUADRUPLE 2-INPUT POSITIVE NAND
GATES (WITH OPEN-COLLECTOR OUTPUT)

DUAL-IN- LINE PACKAGE
PIN CONFIGURATION
(TOP VIEW)

Vee
4B
4A
4z

38

3A

3z

3l

POSITIVE LOGIC Z=

Recommended Operating Conditions

schematic (each gate)

—o Vec
4k 1.6k
A
INPUTS Ourpur =
B
1kQ
O GND

NOTE: Component values shown are nominal.

Min Nom Max | Unit

Supply Voltage VCC: 5403 Circuits..........
7403 Circuits

45 5 55 \

4.75 5 525 | V

Normalized Fan-Out From Each Output, N

Operating Free-Air Temperature Range, TA: 5403 Circuits......ccccoeveveeeevereerennen.

10
—=556 25 125 | °C
7403 Circuits........c.ccovuvcucuccnninnns (o] 25 70 °C




ITT5403, ITT7403
QUADRUPLE 2-INPUT POSITIVE NAND GATES
(WITH OPEN-COLLECTOR OUTPUT)

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max | Unit Test Conditions 2

Vin(1) Logical 1 input voltage 2 \Y

required at input terminal to

ensure logical O (on) level at

output
Vin(o) Logical O input voltage 0.8 v

required at input terminal to

ensure logical 1 (off) level at

output
V4 Input Clamp Voltage -15 |V Vee = Minl; = —12mA
lout(1)  Output reverse current 250 | pA Ve = MIN, vV, =08V,

VOUt(T) =55V

Vout(0) Logical O output voltage (on 0.4 \Y Vee = MIN V=2V,

Ievel) lsink =16 mA
lin(0) Logical O level input current —1.6 [ mA |Vcc=MAX V;, =04V

(each input) :
lin(1) Logical 1 level input current 40 pA | Ve = MAX Vj, =24V

{each input) 1 mA | Voo = MAX,V;, =55V
Icclo) Logical O level supply current 12 22 mA | Vcc = MAX V;, =5V
lec(1) Logical 1 level supply current 4 8 mA | Vce = MAX V;, =0

' All typical values are at Voo = BV, Tp = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.

SWITCHING CHARACTERISTICS, Vcc = 5V.Ta = 25°C.N =10

Test Conditions

Parameter Min Typ Max Unit
thdo Propagation delay time to 8 15 ns CL = 15pF. R =400Q
logical O level
tod1 Propagation delay time to 35 45 ns CcL = 15pF. R =4kQ

logical 1 level
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_ITT

1TT5404, ITT7404
HEX INVERTERS

SEMICONDUCTORS

HEX INVERTERS

DUAL- IN-LINE PACKAGE
PIN CONFIGURATION
(TOP VIEW)

FLAT PACKAGE
PIN CONFIGURATION
(TOP VIEW)

22

3A

32

GND

POSITIVE LOGIC:

|A®-==—T= i'n--lZ
zz@m = (13) 6a
zA@u‘—/‘:‘& SZ----@esz

34 (5) = = (10) 52
32 @m§ &m@sm
an (7) e L——42

Z=A POSITIVE LOGIC: Z=A

Recommended Operating Conditions Min

schematic (each inverter)

Vee
1300

4k

OUTPUT
INPUT

GND

NOTE: Component values shown are nominal.

Nom Max Unit

Supply Voltage Vi 5404 Circuits ... 45 5 5.5 \%

7404 Circuits

4.75 5 525 \Y

Normalized Fan-Out From Each Output, N 10
Operating Free-Air Temperature Range, Tp: 5404 Circuits.........coccoorriin. —55 25 125 °C
7404 CircuitS....c.ccoveeeecreerennes (o] 25 70 °C




1TT5404, ITT7404
HEX INVERTERS

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max Unit Test Conditions ?
Vin(1) Logical 1 input voltage 2 Vv
required at input terminal to
ensure logical O level at
output
Vin(0) Logical 0 input voltage 0.8 \Y
required at any input
terminal to ensure logical 1
level at output
\2 Input Clamp Voltage —15 \% Ve = Minlj= —12mA
Vout(1) Logical 1 output voltage 24 33 \% Vee = MIN,V;, =08V,
'load = —400uA
Vout(0) Logical O output voltage 022 | 04 \Y Vee = MINL V=2V,
lgink = 16 MA
lin(0) Logical O level input current —-16 | mA |Vcc= MAX V;, =04V
lin(1) Logical 1 level input current 40 uA Vee = MAX, V;, =24V .
1 mA | Ve = MAX V;, =565V
los Short-circuit output current 3 -20 —55 mA | Vcc = MAX ITT5404
—-18 —55 ITT7404
Icclo) Logical O level supply current 18 33 mA [ Vce = MAX V;, =5V
lcc() Logical 1 level supply current 6 12 mA | Vcc = MAX Vi, =0
SWITCHING CHARACTERISTICS, Vcc = 5V.Ta = 26°C.N =10
Parameter Min Typ Max Unit Test Conditions
thdo Propagation delay time to 8 15 ns CL = 15pF.R_=4000
logical O level
thd1 Propagation delay time to 12 22 ns CL=15pF.R_= 4009
logical 1 level '

' All typical values are at V~~ =5 V. T, = 25°C.
ccC A

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
3 Not more than one output should be shorted at a time.
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ITT5405, ITT7405
I I I HEX INVERTERS (WITH OPEN-COLLECTOR OUTPUT)

SEMICONDUCTORS

HEX INVERTERS (WITH OPEN-COLLECTOR
OUTPUT)

DUAL- IN - LINE - PACKAGE FLAT PACKAGE
PIN CONFIGURATION PIN CONFIGURATION
(TOP VIEW) (TOP VIEW)

1

‘::c 22 (2) = — (13) 6a
62 2A@—} i—Q@ 62
5A vee (3) = = (11) oo
52 3 (3)

an 32@__y

22

3A

3z

Y]
(&
\

GND

POSITIVE  LOGIC: Z=A POSITIVE LOGIC Z=A

schematic (each inverter)

q —o Vcc
4k 1.6k

OUTPUT Y
INPUT

1kQ
\ g 9—O GND

NOTE: Component values are nominal.

Recommended Operating Conditions Min Nom Max Unit

Supply Voltage Vot 5405 CirCUItS oot 45 5 5.5 \
7405 Circuits........... . 475 5 525 \%

Normalized Fan-Out From Each Output, N .........ccccoerceeeneinnenens . 10

Operating Free-Air Temperature Range, Tp: 5405 Circuits.... . —55 25 125 °C
7405 CirCuitS........covevvevveeerenennene. 0 25 70 °C
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ITT5405, ITT7405 |
HEX INVERTERS (WITH OPEN-COLLECTOR OUTPUT)

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max Unit Test Conditions 2

Vin(1) Logical 1 input voltage 2 . \%

required at input terminal to

ensure logical O (on) level at

output
Vin(0) Logical O input voltage 0.8 \%

required at input terminal to

ensure logical 1 (off) level at

output
Vi Input Clamp Voltage _ -15 |V Vee = Minlj= —12mA
lout(1)  Output reverse current 250 uA Vce = MIN, V;, =08V,

- VOUt('I) =55V

Vout(0)  Logical O output voltage (on 0.4 \% Vce = MIN, V=2V,

level) lsink = 16 mA
lin(0) Logical O level input current —16 | mA |Vcc=MAX. Vi, =04V
lin(1) Logical 1 level input current 40 uA Vee = MAX, V;, =24V

1 mA VCC = MAX, V~ =55V
lccio) Logical O level supply current 18 33 mA | Vec = MAX V;, =5V,
Tp=25°C
lcc() Logical 1 level supply current 6 12 mA | Vcc = MAX. V;, =0
T = 25°C
SWITCHING CHARACTERISTICS, Vcc = 5V.Tp = 25°C
Parameter Min Typ Max Unit Test Conditions

thdo Propagation delay time to 8 15 ns CcL= 15pF. R =400Q

logical O level
tod1 Propagation delay time to 40 55 ns CL = 15pF. R = 4kQ

logical 1 level -

' These typical values are at VCC =5V, TA= 25°C.
2 For conditions shown as MIN or MAX, use the approprlate value specified under recommended operating conditions
for the applicable device type.
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ITT

ITT5406, ITT5416, ITT7406, ITT7416

HEX INVERTER BUFFERS/DRIVERS

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

SEMICONDUCTORS

HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

FOR INTERFACING WITH HIGH-LEVEL CIRCUITS
OR FOR DRIVING HIGH-CURRENT LOADS

FLAT PACKAGE
PIN CONFIGURATION
(TOP VIEW)

DUAL- IN-LINE PACKAGE
PIN CONFIGURATION
(TOP VIEW)

L—@ an
GND@-J [-—-42

|

POSITIVE LOGIC: Z=

POSITIVE LOGIC Z=A

-]

Converts TTL voltage levels to MOS
levels

High sink-current capability

Input clamping diodes simplify system
design

Typical propagation delay time: 15 ns

Open-collector driver for indicator lamps
and relays

Inputs fully compatible with most TTL
and DTL circuits

Typical power dissipation; 105 mW

schematic (each inverter)

< © Vee

OUTPUT
Y

INPUT

g $ e g O GND

Note: Component values shown are nominal.




ITT5406, ITT5416, ITT7406, ITT7416
HEX INVERTER BUFFERS/DRIVERS

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

description

These monolithic TTL hex inverter buffers/drivers
feature = high-voltage open-collector outputs for
interfacing with high-level circuits (such as MOS or
Hi NIL), or for driving high-current loads (such as
lamps or relays), and are also characterized for use
as inverter buffers for driving TTL inputs. For in-
creased fan-out, several inverters in a single
package may be paralleled. The ITT5406 and
ITT7406 have minimum breakdown voltages of 30
volts and the ITT5416 and ITT7416 have minimum
breakdown voltages of 15 volts. The maximum sink
current is 30 milliamperes for the ITT5406 and
ITT5416, and 40 milliamperes for the ITT7406 and
ITT7416. .

These circuits are completely compatible with most
TTL or DTL families. Inputs are diode-clamped to
minimize transmission-line effects which simplifies
design. Typical power dissipation is 150 milliwatts
and average propagation delay time is 15 nanosec-
onds. The ITT5406 and ITT5416 are characterized ,

recommended operating conditions

for operation over the full military temperature
range of —55°C to 125°C; the ITT7406 and
ITT7416 are characterized for operation from 0°C
to 70°C.

absolute maximum ratings over operating
free-air temperature range (unless otherwise noted)

Supply voltage Ve (see Note 1) ...........oooereeenieaees 7V
Input voltage (see Note 1) ........ccccoeveeurererenennnnne 55V
Output Voltage (see Notes 1 and 2):
ITT5406, ITT7406 Circuits ..........cccouevreenennenne 30V
ITT5416, ITT7416 Circuits ........cocoeverrvereeennenne 15V
Operating free-air temperature range:
ITT5406, ITT5416 Circuits ......... —556°Cto 125°C
ITT7406, ITT7416 Circuits ................. 0°Cto 70°C
Storage temperature range ........... —65°Cto 150°C

Notes: 1. Voltage values are with respect to network
ground terminal.
2. This is the maximum voltage which should be
applied to any output when it is in the off
state.

ITT5406, ITT5416 ITT7406, ITT7416
Min | Nom | Max | Min | Nom | Max Unit

Supply voltage Vo 4.5 5 55 | 475 5 525 \"

Output voltage, Vy ) ITT5406, ITT7406 30 30 v
ITT5416,1TT7416 15 15

Low-level output current, 15, 30 : 40 mA

Operating free-air temperature range, Ty

—55] 25 125 0 25 70 °C
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ITT5406, ITT5416, ITT7406, ITT7416
HEX INVERTER BUFFERS/DRIVERS

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max Unit Test Conditions 2
Vi High-level input voltage 2
ViL Low-level input voltage 0.8
Vi Input Clamp Voltage -15 Vecc =MIN = —12mA
loH High-level output current 250 uA Vcc = MIN. V=08V,
Vop = MAX
VoL Low-level output voltage 0.7 Y Vec = MINV =2V,
loL = MAX
0.4 Vee = MIN,V =2V,
loL = 16 mA
iH High-level input current (each 1 40 uA Vee = MAX. V=24V
input) 1 [mA [ vec=MAXV =55V
m Low-level input current {each —-1.6 mA Vee = MAX. V| =04V
input)
lccH Supply current, high-level output 30 42 mA Vec = MAX. Vi =0
lccL Supply current, low-level output 27 38 mA Vee = MAX. V=5V

' All typical values are at Vo = 5V, Ty = 25°C.
2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions

for the applicable device type.

SWITCHING CHARACTERISTICS, Vcc = 5V. Ta = 25°C

Unit

' Test Conditions

Parameter Min Typ Max
o H Propagation delay time, 10 16 ns cL=15pF.R =1100
. low-to-high-level output
tpHL Propagation delay time, 15 23 ns cL =15 pF. R_=1100

- high-to-low-level output
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: ITT5407, ITT5417, ITT7407, ITT7417
HEX BUFFERS/DRIVERS
A WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

SEMICONDUCTORS

HEX BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

® Converts TTL iroltage levels to MOS (TOP VIEW)
levels S
@ High sink-current éapability

® Input clamping diodes simplify system
design

® Typical propagation delay time: 14 ns

@ Open-collector driver for indicator lamps
and relays

® Inputs fully compatible with most TTL
and DTL circuits ‘

® Typical power dissipation: 145 mW

POSITIVE LOGIC: Z=A

absolute maximum ratings over operating
free-air temperature range (unless otherwise noted)

Supply voltage Vi (see Note 1) .. schematic (each buffer/driver)
Input voltage (see Note 1)

* Output Voltage (see Notes 1 and 2):

-0 V,
ITT5407, ITT7407 CifCUItS ..oorvcreser e 30V o
ITT5417, ITT7417 Circuits ....ccocevercievecncrencncnenes 15v z
Operating free-air temperature range:
ITT5407, ITT5417 Circuits ......... —556°Cto 125°C
ITT7407,1TT7417 Circuits ........coouuen: 0°Cto.70°C INPUT
Storage temperature range ........... —65°Cto 150°C A

Notes: 1. Voltage values are with respect to network
ground terminal.

2. This is the maximum voltage which should @ v y O GND

be applied to any output when it is in the

off state. ) '

Note: Component values shown are nominal.



ITT5407, ITT5417, ITT7407, ITT7417

HEX BUFFERS/DRIVERS

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

description

These monolithic TTL hex buffers/drivers feature
high-voltage open-collector outputs for interfacing
with high-level circuits (such as MOS or Hi NIL),
or for driving high-current loads (such as lamps or
relays), and are also characterized for use as buffers
for driving TTL inputs. For increased fan-out,
several buffers in a single package may be paral-
leled. The ITT5407 and ITT7407 have minimum
breakdown voltages of 30 volts and the ITT5417
and ITT7417 have minimum breakdown voltages
of 15 volts. The maximum sink current is 30

milliamperes for the ITT5407 and ITT5417, and 40
milliampe_res for the ITT7407 and ITT7417.

These circuits are completely compatible with most
TTL or DTL families. Inputs are diode-clamped to
minimize transmission-line effects which simplifies
design. Typical power dissipation is 145 milliwatts
and average propagation delay time is 14 nanosec-
onds. The ITT5407 and ITT5417 are characterized
for operation over the full military temperature
range of —55°C to 125°C; the ITT7407 and ITT-
7417 are characterized for operation from 0°C to
70°C.

recommended operating conditions Min Nom Max |Min Nom Max Unit
Supply voltage Vi ) 45 - 5 5.5 4.75 5 5.25 \%
Output voltage, Vgy ITT5407, ITT7407 30 30 \%
ITT5417, 1177417 15 15
Low-level output current, I g 30 40 mA
Operating free-air temperature range, Ty —55 25 125 0 25 70 °c
ELECTI;ICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)
Parameter Min Typ' Max Unit Test Conditions 2
Vi High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vi Input Clamp Voltage -15| v Vee=MIN| = —12mA
lon High-level output current 250 “uA Vee = MINV =2V,
Vo = MAX
VoL Low-level output voltage 0.7 \ Vee = MIN.V = 0.8V
lop = MAX
0.4 Voo = MINV, = 0.8V
lop = 16 mA
I High-level input current (each 40 uA Ve = MAX. V) =24V
input) 1 mA | Voo =MAX,V, =55
L Low-level input current (each input) -1.6 mA Vee = MAX, V) = 0.4V
lccH Supply current, high-level output 29 41 mA | Vgc = MAX. V=5V
lecL Supply current, low-level output 21 30 mA | Vge = MAX YV =0V

SWITCHING CHARACTERISTICS, Vcc =5V, Tp = 25°C

Parameter Min Typ Max Unit Test Conditions
tpLH Propagation delay time, 6 10 ns c_ =15pF.R =1100
low-to-high-level output
tpyL Propagation delay time, 20 30 ns c_ =15pF. R =1100
high-to-low-level output :

' All typical values are at Veg = 5V. Tp = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions

for the applicable device type.




ITT

ITT5408, ITT5409, 1TT7408, ITT7409
QUADRUPLE 2-INPUT POSITIVE AND GATES

SEMICONDUCTORS

QUADRUPLE 2-INPUT POSITIVE AND GATES

schematics (each gate)

ITT5408/1TT7408
Vic
4k :: E;zuu i: 16 k2 1300
Ao—o—j \—:
80~ )
X X f
5: 800 2

P

ITT5409/1TT7409
Vee

3

Componentvalues shown are nominal.

description

These Series 54/74 TTL gates provide the system
designer with direct implementation of the positive
AND or negative OR functions.

The ITT5408/I1TT7408, with totem-pole outputs,
drives 10 normalized Series 54/74 loads at the low
output level and 20 loads at the high output level.
The ITT5409/ITT7409, with open-collector output,
provides additional logic flexibility, as the outputs
may be wire-AND connected to extend the AND
function. The 1TT5409/ITT7409 will sink sufficient
current to drive 10 normalized Series 54/74 loads
at the low output level.

DUAL-IN - LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

(TOP VIEW)

At 14]vee
1B|2 @ 13|48
1213 q 12]4A
2A | 4 1|4z
2B| 5 @ 10| 38
22| 6 @ 913A

GND | 7

POSITIVE LOGIC: Z=A8B

The ITT5408 and ITT5409 are characterized for op-
eration over the full military temperature range of
—55°C to 125°C; the ITT7408 and ITT7409 are
characterized for operation from 0°C to 70°C.

Choice of Totem-Pole Outputs (ITT5408/1TT7408)
or Open-Collector Outputs (ITT5409/1TT7409)

absolute maximum ratings over operating free-air
temperature range (unless otherwise noted)

Supply voltage Vi (see Note 1) ..ccicieinnnee Vv
Input voltage (see Note 1) ........cccceeceuvieeeccncrcenenne 5.5V
Interemitter voltage (see Note 2) ...........cccccueuen. 5.5V
Output voltage (see Notes 1 and 3)
(ITT5409/ITT7409) .....oiiccreeerirereeeesiresnenns 5.5V
Operating free-air temperature range:
ITT5408/1TT5409 .......cocevvvveecnee —55°Cto 125°C
ITT7408/ITT7409 ...t 0°Cto 70°C
Storage temperature range ........... —65°Cto 150°C
Notes: 1. Voltage values, except interemitter voltage,

are with respect to network ground terminal.
2. This is the voltage between two emitters of
a multiple-emitter transistor.
3. This is the maximum voltage which should
be applied to any output when it is in the
off state.
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ITT5408, ITT5409, ITT7408, ITT7409
QUADRUPLE 2-INPUT POSITIVE AND GATES

recommended operating conditions

Min Nom Max

Min Nom Max | Unit

Supply voltage V¢ 4.5 5 5.5 4.75 5 5.25 \
Normalized fan-out from each output, N 10 10
Operating free-air temperature range, Ty —55 25 125 0 25 70 °C

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range

(unless otherwise noted)

ITT5408, ITT7408

Parameter Min Typ' Max Unit Test Conditions 2
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
Vi Input Clamp Voltage -15 v Vee = MIN, | = —12 mA
VoH High-level output voltage 24 \Y Vce = MIN, V), =2V, ’
VoL Low-level output voltage 0.4 Y Vee = MIN.V|p = 0.8V, ‘
loL = 16 mA
I High-level input current (each 40 uA Vee = MAX, V) = 2.4V
nput) 1 mA | Ve = MAX. V) = 5.5V
L Low-level input current (each -1.6 mA Vee = MAX, V) = 0.4V
input)
los Short-circuit output current 3 —20 —55 mA Vce = MAX) ITT5408
—18 —55 ITT7408
'CCH Supply current, high-level output 11 21 mA Vee © MAX, Vl = bV
lccL Supply current, low-level output 20 33 mA Vce = MAX V) = 0V
SWITCHING CHARACTERISTICS, Ve =5V, TA = 25°C,N =10
ITT5408, ITT7408
Parameter Min Typ Max Unit Test Conditions
tpLH Propagation delay time, 175 27 ns c_ = 15pF.R = 400N
low-to-high-level output
oL Propagation delay time, 12 19 ns cL = 15pF. R = 400N

high-to-low-level output




ITT5408, ITT5409, ITT7408, ITT7409
QUADRUPLE 2-INPUT POSITIVE AND GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted) ’

ITT5409, ITT7409

Parameter Min Typ' Max Unit Test Conditions 2
Viy High-level input voltage 2
ViL Low-level input voltage 0.8
2 Input clamp voltage —-15 Vee = MIN, |, = —12mA
loH High-level output current 250 uA Vee = MIN, V) =2V,
Vgp = 5.5V
VoL Low-level output voltage 0.4 \" Vce = MIN, V| =08V,
hH High-level input current (each 40 uA Vee = MAX V| = 2.4V
input) 1 mA | Ve = MAX,V, = 6.5V
L Low-level input current (each —-1.6 mA.. | Vec = MAX. V|, = 0.4V
: input) : :
lccH Supply current, high-level output 11 21 mA Vce = MAX, V| = 5V
lceL Supply current, low-level output 20 33 mA Vce = MAX, V=0V
SWITCHING CHARACTERISTICS, Voo = 5V, Tp = 25°C,N = 10
ITT5409, ITT7409
Parameter Min Typ Max Unit Test Conditions
eI H Propagation delay time, 21 32 ns CL = 15pF.R_= 400N
low-to-high-level output .
thHL Propaga‘tior; delay time, 16 24 ns c_ = 15pF.R = 4000

high-to-low-level output

T All typical values at Viee = 5V. Ty = 25°C.
2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions

for the applicable device type.
3 Not more than one output should be shorted at a time.
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ITT5410, ITT7410
: TRIPLE 3-INPUT POSITIVE NAND GATES

SEMICONDUCTORS

TRIPLE 3-INPUT POSITIVE NAND GATES

DUAL- IN-LINE PACKAGE FLAT PACKAGE
PIN CONFIGURATION PIN CONFIGURATION
(TOP VIEW) (TOP VIEW)

*

3 zs@-—-r l——zc

POSITIVE LOGIC: Z=ABC POSITIVE LOGIC Z=ABC

schematic (each gate)

cc

QUITPUT 2 i

°71
INPUTS < o

C

Tii

GND

NOTE: Component values shown are nominal.

Recommended Operating Conditions : Min Nom Max | Unit
Supply Voltage Vo: 5410 CirCUits ... - ...| 45 5 5.5 \%
7410 Circuits....... ..| 475 5 525 | V
Normalized Fan-Out From Each Output, N ............ccocee. 10
Operating Free-Air Temperature Range, T5: 5410 Circuits.........c.oocovnnervnnnnes —55 25 125 | °C
7410 Circuits........cccovreverrenernnnen. (o] 25 70 °C
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ITT5410, ITT7410
TRIPLE 3-INPUT POSITIVE NAND GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(uniess otherwise noted) .

Parameter Min Typ! Max Unit Test Conditions 2

Vin(1) Logical 1 input voltage 2 \%

required at all input

terminals to ensure logical O

level at output

5 Vin(0) Logical 0 input voltage 0.8 \%

required at any input

terminal to ensure logical 1

level at output
\Z Input Clamp Voltage -15 | V Vee = Minl; = =12 mA
Vout(1) Logical 1 output voltage 2.4 33 \% Vee = MIN, Vi, = 0.8V,

‘ Iload = —400 uA
Vout(0) Logical O output voitage 022 04 % Vcc MIN, V;, = 2V,
) Isink = 16 mA

lin(o) Logical O level input current —1.6 | mA [Vcec=MAX V=04V

(each input)
lin(1) Logical 1 level input current 40 uA | Vee = MAX Vi, =24V

(each input) 1 mA Vee = MAX, V;, =55V
los Short-circuit output current —-20 —55 mA |Vcc =55V | ITT5410

—18 —55 ITT7410
Icc(o) Logical O level supply current 16.5 mA | Vge = MAX. Vi, =5V
lec() Logical 1 level supply current 6 mA | Vecec = MAX. Vi, =0
SWITCHING CHARACTERISTICS, Vcg = 5V, Tp = 25°C,N = 10
Parameter Min Typ Max Unit Test Conditions

thdo Propagation delay time to 7 15 ns cL = 15pF.R_ =400

logical O level
thd1 Propagation delay time to 11 22 ns CL = 15pF, R =400 Q

logical 1 level .

1 All typical values are at Vee

'=5V,T, = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operatmg conditions
for the applicable device type.
3 Not more than one output should be shorted ata time.



ITT5411, ITT7411
I I I TRIPLE 3-INPUT POSITIVE AND GATES

SEMICONDUCTORS

TRIPLE 3-INPUT POSITIVE AND GATES

description DUAL- IN-LINE PACKAGE
. . PIN CONFIGURATION
These Series 54/74 TTL gates provide the system (TOP VIEW)

designer with direct implementation of the positive
AND or negative OR functions.

L
The ITT5411/ITT7411, with totem-pole outputs, 1a] | 14| Ve
drives 10 normalized Series 54/74 loads at the low
output level and 20 loads at the high output level. 182 13j1c
l 12

2A(3 12
28| 4 1]3c
2c|s 10(38
absolute maximum ratings over operating free-air 22| 6 9|3a
temperature range (unless otherwise noted)
Supply voltage Ve (see Note 1) ... 7V GND| 7 8|32
Input voltage (see Note 1)........cceervecernereennnn, 5.5V
Interemitter voltage (see Note 2) ........................ 5.5V
Operating free-air temperature range:
POSITIVE LOGIC: Z= ABC
ITT5411 /ITTS411 ... —55°Cto 125°C
ITT7411 /ATT7411 e, 0°Cto 70°C
Storage temperature range ........... —65°Cto 150°C
Notes: 1. Voltage values, except interemitter voltage, FLAT PACKAGE
are with respect to network ground terminal. PIN CONFIGURATION
2. This is the voltage between two emitters of (TOP VIEW)

a multiple-emitter transistor.

schematic vee @ L —@ GND

{

waf  Fa 2 (6) = =(3) 3

()— ®
:u'.»——o—r Lq
[ ]
POSITIVE LOGIC Z=ABC
23X X
< 00002
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ITT5411, ITT7411
TRIPLE 3-INPUT POSITIVE AND GATES

recommended operating conditions

ITT5411 ITT7411
Min Nom Max | Min Nom Max | Unit
Supply voltage V¢ 4.5 5 55 4.75 5 5.25 \
Normalized fan-out from each output, N 10 10
Operating free-air temperature range, Ty —55 25 125 0 . 25 70 °C

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
{unless otherwise noted)

Parameter Min Typ' Max Unit Test Conditions 2
Viy High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \'%
V4 Input Clamp Voltage -15 \% Vee = MIN. I = =12 mA
VoH High-level output voltage 24 \ Vee = MIN V) =2V,
loy = —800uA
VoL Low-levei output voltage 0.4 \ Ve = MIN,V,pr =08V,
loL = 16 mA
hu High-level input current (each 40 uA Vee = MAX. V) = 2.4V
input) 1 mA | Ve = MAX.V, = 5.5V
I Low-level input current (each -1.6 mA Vce = MAX V! =04V
input) .
los Short-circuit output current 3 —20 —55 mA | Vgc = MAX]ITT5411
—-18 —55 ITT7411
lccH Supply current, high-level output 11 21 mA Vee = MAX. V, = 5V
IceL Supply current, low-level output 20 33 . mA Vee = MAX. V| =0V
SWITCHING CHARACTERISTICS, V(e = 6V, TA = 25°C,N = 10
Parameter Min Typ Max Unit Test Conditions
o H Propagation delay time, 17.5 27 ns C = 15pF.R = 400N
low-to-high-level output
thHL Propagation delay time, 12 19 ns CL = 15pF.R = 400N

high-to-low-levél output
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ITT5412, ITT7412

ITT TRIPLE 3-INPUT POSITIVE NAND GATES
(WITH OPEN-COLLECTOR OUTPUT)

SEMICONDUCTORS

TRIPLE 3-INPUT POSITIVE NAND

(WITH OPEN-COLLECTOR OUTPUT)

GATES

schematic (each gate)

o ‘cC A

2A

e
OUTFUT Z
2B

2C

A
INPUTS 9§ 05—
4

C

-0 GND 2z

GND
NOTE: Component values shown are nominal.

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

(TOP VIEW)
1 L 14
2 13
3 12
4 i
5 10
6 9
7 8

POSITIVE LOGIC. Z=ABC

3C

3B

3A

3z

recommended operating conditions Min Nom Max | Unit
Supply Voltage Vo: 5412 CirCUILS ... 4.5 5 5.5 v
7412 Circuits.............. 475 5 5.25 \")
Normalized Fan-Out From Each Output, N ........ccoccccoinnnincnnnn. 10
Operating Free-Air Temperature Range, Tp: 5412 Circuits.... —55 25 125 | °C
7412 Circuits......ccoovvecvrnerrrrennee 0 25 70 °C
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ITT5412, ITT7412
TRIPLE 3-INPUT POSITIVE NAND GATES
(WITH OPEN-COLLECTOR OQUTPUT)

)

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max Unit Test Conditions 2

Vin(1) Logical 1 input voltage required 2 -V
at both input terminals to ensure
logical O (on) level at output

Vin(0) Logical 0 input voltage required 0.8 \Y
at either input terminal to ensure

logical 1 (off) level at output

\z Input Clamp Voltage -15 \Y Vee =Minlj=—12mA
Iout(1) Output reverse current 250 UA Vce = MIN, Vin(O) = 0.8V,
Vout(1) =55V

Vout(0) Logical O output voltage (on 0.4 % Vee = MIN Y, =2V,
level) lgink = 16 mA

linto) Logical O fevel input current —1.6 mA Vee = MAX v, = 0.4V
(each input)

lin(1) Logical 1 level input current 40 UA Veg = MAX, V;, = 2.4V
(each input) p A Ve = MAX.V,, = 5.5V

Icclo) Logical O level supply current 9 16.5 mA Vee = MAX, V;, =5V

Ice(n) Logical 1 level supply current 3 6 mA Vee = MAX. Vi, =0

1 All typical values are at Veg = BV. Ty = 25°C.
2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.

SWITCHING CHARACTERISTICS, Voc = 5V, Tp = 25°C

Parameter Min Typ Max Unit Test Conditions
thdo Propagation delay time to logical 8 15 ns €L = 15pF. R =400
O level
thd1 Propagation delay time to logical 35 45 ns CL = 15pF. R =4kQ
1 level
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_ITT

ITT5413, ITT7413
DUAL NAND SCHMITT TRIGGERS

SEMICONDUCTORS

DUAL NAND SCHMITT TRIGGERS

® Operation from Very Slow Edges

® Temperature-Compensated Threshold

® Temperature-Compensated Hysteresis,
Typically 0.8V

© High Noise Immunity

The ITT5413 and ITT7413 dual Schmitt triggers
consist of two identical Schmitt-trigger circuits in
monolithic integrated circuit form. Logically, each
circuit functions as a four-input NAND gate, but be-
cause of the Schmitt action, the gate has different
input threshold levels for positive- and negative-
going signals. The hysteresis, or backlash, which is
the difference between the two threshold levels, is
typically 800 mV.

An important design feature is the built-in tem-
perature compensation which ensures very high
stability of the threshold levels and the hysteresis
over a very wide temperature range. Typically, the
hysteresis changes by 3% over the temperature
range of —55°C to 125°C and the upper threshold
changes by 1% over the same range. The
ITT5413/ITT7413 can be triggered from the slow-
est of input ramps and still give clean, jitter-free
output signals. It can also be triggered from straight
d-c levels.

These circuits are fully compatible with most other
TTL, DTL, or MSI circuits. The ITT5413 is charac-
terized for operation over the full military tem-
perature range of —55°C to 125°C; the 1TT7413
is characterized for operation from 0°C to 70°C.

recommended operating conditions

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

(TOP VIEW)

POSITIVE LOGIC: 2= ABCD

NC-NO INTERNAL CONNECTION
PIN ASSIGNMENTS FOR THESE CIRCUITS ARE
THE SAME FOR ALL PACKAGES.

absolute maximum ratings over operating
free-air temperature range (unless otherwise noted) .

Supply voltage V¢ (see Note ).............. JERS 7V
Input voltage (see Note 1) .............
Interemitter voltage (see Note 2) ....
Operating free-air temperature range:
ITT5413 Circuits ...oceceeeevereereennen. —55°Cto 125°C
ITT7413 Circuits ....cccooeuveeeceee —65°Cto 150°C
Notes: 1. Voltage values, except interemitter voltage,
are with respect to network ground terminal.
2. This is the voltage between two emitters of
a multiple-emitter transistor.

1TT5413 1TT7413
MIN NOM MAX|MIN NOM MAX

UNIT

Supply voltage V¢ 4.5 5 55 |475 5 5.25 Vv
Fan-out from each output, N High logic level 20 20
Low logic level 10 10

Operating free-air temperature range, Ta

—-556 0 125| O 256 70 °C

Maximum input rise and fall times

No restriction No restriction




iTT5413, ITT7413
DUAL NAND SCHMITT TRIGGERS.

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

high-to-low-level output

Parameter Min Typ' Max Unit. Test Conditions 2
Vi Positive-going threshold voltage 1.5 1.7 2 Vee = 5V
VT— Negative-going threshold 0.6 0.9 1.1 Vee ™= 5v
voltage
Vg Hysteresis 0.4 0.8 \Y Vee =9V
\ Input clamp voltage —-1.5 Vee = MINI = —12mA
VoH High-level output voltage 2.4 33 Vee = MIN,V, = 0.6V
Ioy = —800uA
VoL Low-level output voltage 0.22 0.4 \Y Vee = MIN V=2V,
- IOL =16 mA
I+ Input current at positive-going —0.65 mA Vee =5V Vi =Vry
threshold
I Input current at negative-going -0.85 mA Ve =5V. V=V
threshold
I Input current at maximum input 1 mA Vee = MAX V| = 5.5V
voltage
H High-level input current 40 BA Ve = MAX, V) = 2.4V
v I Low-level input current -1 —-1.6 mA Ve = MAX. V| = 0.4V
los Short-circuit output current 2 —-18 —55 mA Vce = MAX
lccH Supply current, high-level output 14 23 mA Vee = MAX. V| =0
lccL Supply current, low- level output 20 32 mA Vce = MAX V| = 4.5V
SWITCHING CHARACTERISTICS, Vcc = 5V.Ta = 25°C,N =.10
Parameter Min Typ Max Unit Test Conditions
toLH Propagation delay time, 18 27 ns CL = 15pF. R =400Q
low-to-high-level output
oy Propagation delay time, 15 22 ns CL=15pF. R = 40082

' All typical values are at Voo = BV, Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type. '
3 Not more than one output should be shorted at a time.



' 1TT5420, ITT7420 |
I I I DUAL 4-INPUT POSITIVE NAND GATES

SEMICONDUCTORS

DUAL 4-INPUT POSITIVE NAND GATES

FLAT PACKAGE DUAL-IN-LINE PACKAGE |
PIN CONFIGURATION PIN CONFIGURATION
(TOP VIEW) (TOP VIEW)

POSITIVE LOGIC: Z=ABCD | POSITIVE LOGIC: Z=ABCD

schematic (each gate)

" CcC
1
34k 3. 1300
INPUTS
A{i OUTPUT
Z
B8
Ci
o GND
Component values shown are nominal.
NC-No internal connection.
Recommended Operating Conditions i Min  Nom Max | Unit
Supply Voltage Vi 5420 CIFCUItS .....ovcvvvvvvveveevoseeseeeceeeesse e 45 5 55 \"
TA20 CirCUITS ...ttt 475 5 5.25 \Y
Normalized Fan-Out From Each Output, N ..o 10
Operating Free-Air Temperature Range, TA 5420 Circuits.. —55 25 125 °C
7420 Circuits 0 25 70 °C
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1TT5420, ITT7420
DUAL 4-INPUT POSITIVE NAND GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max | Unit Test Conditions 2
Vin(1) Logical 1 input voltage 2 v
required at all input
terminals to ensure logical O
level at output
Vin(o)  Logical O input voltage 08 v
required at any input
terminal to ensure logical 1
level at output
\2 Input Clamp Volitage -15 | Vv Ve = Minl; = —12mA
Vout(1) Logical 1 output voltage 24 33 \Y Vec = MIN, V,, =08V,
'Ioad = —400uA
Vout(0) Logical O output voltage 022 04 % Vee = MIN. V, =2V,
lsink = 16 mA
lin(o) Logical O level input current -16 | mA |Vce=MAX.V;, =04V
(each input)
lin(1) Logical 1 level input current 40 HA |Vee = MAX V), =24V
feach input) 1 mA [ Vo= MAX. Vi, =55V
los Short-circuit output current 3 —-20 —55 mA |Vce = MAX [ -ITT5420
—18 —55 1TT7420
lcclo) Logical O level supply current 1 mA | Vce = MAX V;, =56V
lcc(1) Logical 1 level supply current 4 mA |Vce = MAX V;, =0
SWITCHING CHARACTERISTICS, Vcc =5V.Ta = 25°C.N =10
Parameter Min Typ Max Unit Test Conditions
thdo Propagation delay time to 8 15 ns CL = 15pF.R_ =400Q
logical O level
thd1 Propagation delay time to 12 22 ns CL = 15pF.R_ =400Q

logical 1 level

' All typical values are at Vee =5V. Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
3 Not more than one output should be shorted at a time.
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ITT

ITT5421, ITT7421
DUAL 4-INPUT POSITIVE AND GATES

SEMICONDUCTORS

DUAL 4-INPUT POSITIVE AND GATES

DUAL-IN-LINE PACKAGE
PIN CONFIGURATION
(TOP VIEW)

POSITIVE LOGIC: ~ 2=ABCD

FLAT PACKAGE
PIN CONFIGURATION
(TOP VIEW)

NOL o l__' D
1z (2) = ~(13) 1c
NC@J—CQ-Q@ o
k@ GND
= (i0) 22
- (9) 20
L— 2c

Z=ABCD

POSITIVE LOGIC:

This Series 54/74 TTL gate provides the system de-

signer with direct implementation of the positive

AND or negative OR functions.

The ITT5421/ITT7421 with totem-pole outputs,
drives 10 normalized Series 54/74 loads at the low
output level and 20 loads at the high output level.

The ITT5421 is characterized for operation over the
full military temperature range of -565°C to 125°C;

the ITT7421 is characterized for -operation from

0°Cto 70°C.

absolute maximum ratings over operating free-air
temperature range (unless otherwise noted)

Supply voltage Ve (see Note 1) ..........cocivvivnnnn. v
Input voltage (see Note 1) ............. .
Interemitter voltage (see Note 2) .............cccceceenne
Operating free-air temperature range:

ITTB421 .. —55°Cto 125°C
ITT7427 e e 0°Cto 70°C
Storage temperature range ........... —65°Cto 150°C

Circuit schematic
Vee

7

and  $axn
<

.

COMPONENT VALUES SHOWN ARE NOMINAL

Notes: 1. Voltage values, except interemitter voltage,
are with respect to network ground terminal.
2. This is the voltage between two emitters of

a multiple~emitter transistor.
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ITT5421, ITT7421
DUAL 4-INPUT POSITIVE AND GATES

recommended operating conditions

v B

Min Nom Max

Min Nom Max | Unit

Supply voltage V¢ 45 5 55 475 5 525 v
Normalized fan-out from each output, N 10 10
—-55 25 125 (V] 25 70 °C

Operating free-air temperature range, Tp

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

1TT5421, I1TT7421

Parameter Min Typ' Max Unit Test Conditions 2
Viy High-level input voltage 2 \"%
Vi Low-level input voltage 0.8 \ v
\Z Input Clamp Voltage -15 \ Vge = Minl;= —12mA
VoH High-level output voltage 2.4 \" Vee = MIN.Viy =2V,
loy = —800 uA.
VoL Low-level output voltage 0.4 v Vee = MIN, V) = 0.8V,
I High-level input current (each 40 uA Vee = MAX. V) = 24V
input) 1 mA | Voo = MAX.V, = 55V
i Low-level input current (each -1.6 mA | Vgc = MAX. V| =04V
input)
los Short-circuit output current3 -20 —55 mA | vgc = MA_X‘ 75421
-18 —55 ITT7421
lccH Supply current, high-level output 1 21 mA - | Vcc = MAX V| =5V
lccL Supply current, low-level output 20 33 mA | Vcg =MAX, V=0
SWITCHING CHARACTERISTICS, Ve = 5V, Tp = 25°C, N = 10
ITT5421, ITT7421
Parameter Min Typ Max Unit Test Conditions
tpLH Propagation delay time, 175 27 ns CL = 15pF.R_= 400 Q
low-to-high-level output
tpHL Propagation delay time, 12 19 ns CL = 15pF.R =400

high-to-low-level output

' All typical values at Vo = 5V, Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
3 Not more than one output should be shorted at a time.
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ITT5425, ITT7425

DUAL 4-INPUT NOR GATES WITH STROBE

1

SEMICONDUCTORS

DUAL 4-INPUT NOR GATES WITH STROBE

schematic (each gate)

100 2

;szLL
e ¥
. outPUT
INPUTS J c — 2
sk
-
D :
2
ety

800 2

GND

Notes: A. Component values shown are nominal.

V. —=Vecebus

logic and functional block diagram (each gate)

Ao_:j_

BO—

ouTPUT
z

co—

DO
GO

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION
(TOP VIEW) 1
J
1A || VCC
I1Bl2 2D
STROBE
6 |3 2¢
STROBE

IC |4 26
ID |5 2B
IZ|6 2A
GND | 7 2Z
POSITIVE LOGIC: Z=G(A+B+C+D)

' Pin assignments for these circuits are the same for
all packages.

absolute maximum ratings over operating free-
air temperature range (unless otherwise noted)

Supply voltage V¢ (see Note 1)
Input voltage (see Note 1)
Interemitter voltage (see Note 2)
Operating free-air temperature range:
ITT5425 . —5b5°Cto 125°C
ITT7425 0°Cto 70°C
Storage temperature range ........... —65°Cto 150°C

Notes: - 1. Voltage values, except interemitter voltage,
are with respect to network ground terminal.
2. This is the voltage between two emitters of

a multiple-emitter transistor.

TRUTH TABLE

Inputs Output
A B C D G Y
H X X X H L
X H X X H L
X X H X H L
X X X H H L
L L L L X H
X X X X L H

H = high level, L = low level. X = irrelevant.
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ITT5425, ITT7425
DUAL 4-INPUT NOR GATES WITH STROBE :

recommended operating conditions

1TT5423,1TT5425 1TT7423,ITT7425
Min Nom Max| Min Nom Max | Unit
Supply voltage VCC 4.5 5 5.5 4.75 5 5.25 \")
Normalized fan-out from each output. N High logic level 20 20
Low logic level ) 10 10
Operating free-air temperature range, Ty —55 25 125 0 25 70 °C

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max Unit Test Conditions ?
ViH High-level input voltage ‘2 v
ViL Low-level input voltage 0.8 %
\4 Input clamp voltage -1.5 % Vce = MIN I = —12mA
Vou High-level output voltage 24 33 \% Vee = MIN, v, =08V,
IOH = —800uA
VoL Low-level output voltage 0.22 0.4 V Vee = MIN V), =2V,
IOL = 16mA
I Input current at maximum input 1 mA Vicc = MAX. V| = 5.5V
voltage
IH High-level input | data inputs 40 uA Vee = MAX V| = 2.4V
current strobe inputs 160
n Low-level input | data inputs -1.6 mA Vee = MAX, V) = 0.4V
current strobe inputs —6.4
los Short-circuit output currents 3 -20 -55 mA Vce = MAX
lccH Supply current, high-level output '8 16 mA Vce = MAX,
All inputs at OV
lecL Supply current, low-level output 10 19 mA Vee = MAX,
All inputs at 5V

-1 All typical values are at Vee = 5V.Tp = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.

3 Not more than one output should be shorted at a time.
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ITT5426, ITT7426

QUADRUPLE 2-INPUT HIGH-VOLTAGE

INTERFACE NAND GATES

SEMICONDUCTORS

QUADRUPLE 2-INPUT HIGH-VOLTAGE
INTERFACE NAND GATES

These open-collector NAND gates feature high out-
put voltage ratings for interfacing with low-
threshold-voltage MOS logic circuits or other 12-
volt systems. Although the output is rated to withs-
tand 15 volts, the V¢ terminal is connected to the
standard 5-volt source. The output transistor will
sink 16 milliamperes while maintaining a low-level
output voltage of 0.4 volt maximum thus providing
a high-fan-out driver .with the nominal power dis-
sipation of standard Series 54/74 gates.

The ITT5426 is characterized for operation over the
full military temperature range of —55°C to
125°C; the ITT7426 is characterized for operation
from 0°C to 70°C.

schematic (each gate)

e 0 VCc

B
34k 1.6ka

A

INPUTS
OUTPUT Z
B

O GND

Note: Component values shown are nominal.

DUAL-IN- LINE PACKAGE
PIN CONFIGURATION
(TOP VIEW)
1A |1 v 14 Vec
B |2 13| 4B
123 @ 12] 4A
2a |4 11| 4z
2815 10| 38
2z |6 9| 3a
GND [ 7 8| 3z
POSITIVE LOGIC: Z=AB

absolute maximum ratings over operating
free-air temperature range (unless otherwise noted)

Supply voltage V¢ (see Note 1) .c.cvevreercceenenn. A%
Input voltage (see Note 1) .......... e nes 5.5V
Output voltage (see Notes 1 and 2): .........c........ 15V
Operating free-air temperature range:
ITT5426 Circuits ....occovvevevereeennee —55°Cto 125°C
ITT7426 CirCuits ..ccoeveveeeereerecceeeierenene 0°Cto 70°C
Storage temperature range ........... —65°Cto 150°C

Notes: 1. Voltage values are with respect to network
ground terminal.
2. This is the maximum voltage which should

be applied to any output whenitis in the

off state.
recommended operating conditions
1TT5426 ITT7426

Min Nom Max | Min Nom Max Unit
Supply voltage 4.5 5 55 |475 5 5.25 \
0utput voltage, VOH 15 15 \%
Low-level output current, loL 16 16 mA
Operating free-air temperature range, T —55 25 125]| O 25 70 °C




ITT5426, ITT7426

QUADRUPLE 2-INPUT HIGH-VOLTAGE
INTERFACE NAND GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter ’ Min °  Typ' Max Unit | Test Conditions 2
VIH High-level input voltage 2 \Y
ViL Low-level input voltage ‘ ' ) 0.8 Vv
\{ Input Clamp Voltage . —15 v Veg =MIN | = —12mA
VoH High-level output voltage 15 \Y Vee = MIN, v = 0.8V,
. loy =1mA
lou High-level output current ' ’ 50 uA Vee = MIN. V) = 0.8V,
Vop = 12V
VoL Low-level output voltage ) } 0.4 \Y Vee = MIN, V) = 2v,
IOL = 16mA
W1 High-level input current (each 40 uA Vee = MAX V| =24V
input) — =
1 mA | Voo = MAX,V, = 5.5V
L Low-level input current (each : -16 mA | Voo = MAX. V| = 0.4V
input)
lecH Supply current, high-level output : 4 8 mA Vce = MAX. V| =0
lecL Supply current, low- level output 12 22 mA Vce = MAX, V| =5V
SWITCHING CHARACTERISTICS, Vo = 5V, Ta = 25°C
Parameter Min Typ Max Unit Test Conditions
tpLH Propagation delay time, 16 24 ns CL=15pF. R = 1ko
low-to-high-level output
tHL Propagation delay time, B 1 17 ns CL = 15pF. R = 1kQ
high-to-low-level output

' All typical values are at VCC = 5V,TA = 25°C.
2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.



' ITT5428, ITT7428, ITT5433, ITT7433
I I I QUADRUPLE 2-INPUT POSITIVE NOR BUFFERS

SEMICONDUCTORS

QUADRUPLE 2-INPUT POSITIVE NOR
BUFFERS

Choice of Totem Pole Outputs (ITT5428/1TT7428)
or Open Collector Outputs (ITT5433/I1TT7433)

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE

PIN CONFIGURATION absolute maximum ratings over operating free-air
(TOP VIEW) temperature range (unless otherwise noted)
Supply voltage Ve (see Note 1) .....vccrereennnncee. AY
iz 1l v Input voltage (see Note 1) ........ccccvrevrenennnnn. 5.5V
cc Output voltage of
1a |2 13| 42 ITT5433, ITT7433 (Note 2) .....cceccveverrerrnnne. 5.5V |
Operating free-air temperature range:
8|3 12| 4B ITT5428, ITT5433 ........ooovovrrveree —55°Cto 125°C
2z [a 1] aa ITT7428, ITT7433 ... 0°Cto 70°C
Storage temperature range ........... —65°C to 150°C
2A |5 10 32
2B |6 938 Notes: 1. Voltage values, except interemitter voltage,
oND |7 ET are with respect to network ground terminal.

2. This is the maximum voltage which should
be applied to any output when it is in the
off state.

POSITIVE LOGIC: Z=A+B

schematics (each gate) ITT5433/1TT7433

ITT5428/1TT7428




ITT5428, ITT7428, ITT5433, ITT7433
QUADRUPLE 2-INPUT POSITIVE NOR BUFFERS

recommended operating conditions

1TT5428 1TT7428
Min Nom Max | Min Nom Max | Unit
Supply voltage VCC 4.5 5 5.5 4.75 5 5.25 \%
Normalized fan-out from each output, N 30 30
Operating free-air temperature range, Tp =55 25 125 0 25 70 °C

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted) )

ITT5428, ITT7428
Parameter Min Typ' Max Unit Test Conditions 2
Vi High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 v i
Vi Input Clamp Voltage -15| Vv Vee = Min, |; = —12mA
V, igh- : = .
OH High-level output voltage 24 ‘V Vece = MIN, Vee = 0.8v
loy = —2.4mA
Vor Low-level output voltage 0.4 v Vee = MIN, V) = 2.0V
: ' loL = 48maA
v !-Iigh-level input current (each 40 uA Vee = MAX V| = 2.4V
input) 1 mA | Voo = MAX, V| = 55V
L Low-level input current (each —-1.6 mA Ve = MAX. Vy = 0.4V
input)
los Short-circuit output current 3 -70 —180 | mA Vce = MAX
“lcch Supply current, high-level output 21 mA Vee = MAX. V| =0V
'CCL Supply current, low-level output 57 mA Vce = MAX. V) = 5Y
SWITCHING CHARACTERISTICS, Ve = 5V, Tp = 256°C,N = 10
1TT5408, ITT7408
Parameter Min Typ Max Unit Test Conditions
1tpLH Propagation delay time, 9 ns Cp = 50 pFR = 133"
low-to-high-level output
tpHL Propagation delay time, 12 ns CL = 50 pFR = 133"

high-to-low-level output




ITT6428, ITT7428, ITT5433, ITT7433
QUADRUPLE 2-INPUT POSITIVE NOR BUFFERS

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

ITT5409, 1TT7409
Parameter Min Typ? Max Unit | Test Conditions 2
Vin High-level input voltage 2
ViL  Low-level input voltage 0.8 _
loH High-level output current ‘ ) 250 uA Vge = MIN. v, = 0.8V
Vgp = 5.5V
VoL Low-level output voltage 0.4 V | Vge = MIN V), = 2.0V
loL = 48mA
U™ High-level input current (each - ‘ 40 uA Vee = MAX: V) = 2.4V
input) — —
. 1 mA | Voo = MAX.V, = 6.5V
e Low-level input current (each -1.6 mA Vee = MAX, V=04V -
input) ’ )
lccH Supply current, high-level output ‘ 21 mA Ve = MAX. V) = 0V
lceL Supply current, low-level output 57 mA Vee = MAX V| = 5V

SWITCHING CHARACTERISTICS, Voo = 5V, Tp = 25°C,>N =10

1ITT5409, ITT7409 .
Parameter Min Typ ng Unit Test Conditions

tp1H Propagation delay time, 15 ns Cp = 50pFR| =133-n-
low-to-high-level output

tpyL . Propagation delay time, 18. ns CL = 50pFR = 133"
_ high-to-low-level output : . : .

v All typical values are at VCC =5V, TA = 25°C. v

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type. '

3 Not more than one output should be shorted at a time.




ITT

ITT5430, ITT7430
8-INPUT POSITIVE NAND GATES

SEMICONDUCTORS

8-INPUT POSITIVE NAND GATES

DUAL - IN-LINE PACKAGE
PIN CONFIGURATION

(TOP VIEW)

Al 14| Voo

B2 13| NC

c|3 12| H

D|a 1|6

Els 10| NC

Fls 9|NC
GND | 7] L 8|z

FLAT PACKAGE
PIN CONFIGURATION
(TOP VIEW)

NC@——'—- r—NC

POSITIVE LOGIC: Z = ABCDEFGH POSITIVE LOGIC: Z = ABCDEFGH
- schematic
16—
1"
4% 31 ka
r—*,—n—‘_—' ) GND
ABCDEFGH —
\_._v__l
INPUTS
NOTES: 1. Component values shown are nominal
2. NC — No internal connection
Recommended Operating Conditions Min  Nom Max| Unit
Supply Voltage Vot 5430 CirCUILS ..o s 45 5 5.5 \%
7430 Circuits....... 475 5 525 \Y
Normalized Fan-Out From Each Output, N ... 10
Operating Free-Air Temperature Range, Tp: 5430 Circuits..........coooevvvvenrcnncnne. —556 25 125 °C
: 7430 Circuits....ccccooeevervrrenn, [0] 25 70 °C




ITT5430, ITT7430
8-INPUT POSITIVE NAND GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max | Unit Test Conditions 2

Vin(1) Logical 1 input voltage 2 \Y
required at all input
terminals to ensure logical O
level at output

Vin(0) Logit::al O input yoltage : 0.8 \
required at any input
terminal to ensure logical 1
level at output

V4 Input Clamp Voltage -15]| V Vee = Minl; = —12mA
Vout(1) Logical 1 output voltage 2.4 33 \Y Vee = MINV;, = 0.8V,
llgaq = —400 UA
Vout(0) Logical O output voltage 022 04 Vv Vee = MIN, V;, = 2V,
Isink =16 mA
lin(0) Logical O level input current ' —1.6 | mA | Voc =MAX Vi, =04V
(each input)
lin(1) Logical 1 level input current 40 uA Vee = MAX, V;, = 2.4V
(each input) 1 mA Vee = MAX. V;, =55V
los Short-circuit output current 3 —20 —55 mA | Vgc = MAX | ITT5430
—18 —55 ITT7430
Icclo) Logical O level supply current 3 6 mA | Voo = MAX.V;, =5V
Icei1) Logical 1 level supply current 1 2 mA | Vcc = MAX. Vi, =0

SWITCHING CHARACTERISTICS, Vcc = 5V, Ta = 25°C,N = 10

Parameter Min Typ Max Unit Test Conditions
thdo Propagation delay time to 8 15 ns CL = 15pF.R_ =400
logical O level
thd1 Propagation delay time to 13 22 ns CL = 15pF. R =400
logical 1 level .

' All typical values are at Ve = 5V. Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.

3 Not more than one output should be shorted at a time.




ITT5432, ITT7432
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SEMICONDUCTORS
QUADRUPLE 2-INPUT POSITIVE-OR GATES

schematic (each gate)

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

1 (top viewyt

4kQ T4k 25k 1.6k 1300

Vee
48

ouTPUT E
INPUTS | 4A

4z

1k 1k

GND
3B

3A

absolute maximum ratings over operating free-air 32

temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 1) ..

INPUL VOIAGE ..ol . POSITIVE LOGIC. Z=A+B
Operating free-air temperature range:

ITT5432 Circuits ....ccoovvevvevcvcnnee —55°Cto 125°C

ITT7432 Circuits .o.ocoveeerieeceeereeieeine 0°Cto 70°C )
Storage temperature range ........... —65°Cto 150°C IPIN ASSIGNMENTS FOR THESE CIRCUITS ARE
Note: 1. Voltage values are with respect to network THE SAME FOR ALL PACKAGES.

ground terminal.

recommended operating conditions

1TT5432 - 1TT7432
Min Nom Max | Min Nom Max | Unit
Supply voltage, Ve 4.5 5 55 | 475 5 5.256 \Y
Normmalized fan-out from each output, N’ High logic level 20 20
Low logic level 10 10
Operating free-air temperature, TA —55 25 125 0 25 70 °C




ITT5432, ITT7432
QUADRUPLE 2-INPUT POSITIVE-OR GATES

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ!' Max Unit Test Conditions 2
ViH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 v
\ Input clamp voltage -1.5 % Vee = MAX, || = —12mA
VoH High-level output voltage 24 3.3 \Y; Vee = MIN, V) =2V,
Iy = —800uA
VoL Low-level output voltage 0.22 0.4 % Vee = MIN, V=08V,
lgL = 16mA
Iy Input current at maximum input 1 mA Vce = MAX V= 5.5V
voltage .
hH High-level input current 40 uA Vee = MAX, V) = 2.4V
I Low-level input current —1.6 mA | Vgc = MAX. V| =04V
los Short-circuit output current 3 —-20 —55 mA Vce = MAX|ITT5432
—-18 —55 ITT7432
lccH Supply current, high-level output 15 22 mA Vce = MAX, See Note 2
|cc|_ Supply current, low-level output 23 38 mA

Ve = MAX, See Note 3

' All typical values are at Ve = 5V, Ty = 25°C.
2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions

for the applicable device type.
3 Not more than one output should be shorted at a time.

Notes:

SWITCHING CHARACTERISTICS, Vcc = 6V, Ta = 25°C,N =10

2. ICCH is measured with one input of each gate at 4.5V, the remaining inputs grounded, and outputs open.
3. 'CCL is measured with both inputs of all gates grounded, and outputs open.

Parameter Min Typ Max Unit Test Conditions
thyL Propagation delay time, 14 22 ns CL = 15pF. R_= 400"
high-to-low-level output
tpLH Propagation delay time, 10 15 ns C_ = 15pF. R = 400"

low-to-high-level output




ITT

ITT5437, ITT5438, ITT7437, ITT7438
QUADRUPLE 2-INPUT POSITIVE NAND BUFFERS

SEMICONDUCTORS

Package: Dual In-Line and Flat Pack

QUADRUPLE 2-INPUT POSITIVE NAND

BUFFERS

absolute maximum ratings over operating free-air
temperature range (unless otherwise noted)

Supply voltage V¢ (see Note 1) ..
Input voltage (see Note 1)..............
Intekemitter voltage (see Note 2) .......................
Output voltage (see Notes 1 and 3):

ITT5438, ITT7438 Circuits ......ccceeeueeivnnen. 55V
Operating free-air temperature range:

ITT5437,1TT5438 Circuits ..... —55°C to 125°C

ITT7437,1TT7438 Circuits .............. 0°Cto 70°C
Storage temperature range —65°C to 150°C

Notes: 1. Volitage values, except interemitter voltage,

are with respect to network ground terminal.

2. This is the voltage between two emitters of
a multiple-emitter transistor.

3. This is the maximum voltage which should
be applied to any output when it is in the

off state.

DUAL-~IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

(TOP VIEW)

.
1A Vee
12 @ aA
2A 4z
28 @ 38
2z @ 3A
GND 3z

POSITIVE LOGIC: Z=AB

tPIN ASSIGNMENTS FOR THESE CIRCUITS ARE
THE SAME FOR ALL PACKAGES.

schematics (each buffer)

© Ve

akn woad

OuUTPUT

—-O GND

A O—@
INPUTS
80—

ITT5437, ITT7437 (TOTEM-POLE OUTPUT)

-0 Ve

4k 600 52

{AO_J
INPUTS

B O—

ouTPUT
=

i s B B

ITT5438, ITT7438 (OPEN-COLLECTOR
OUTPUT)




ITT5437, ITT5438, ITT7437, ITT7438
QUADRUPLE 2-INPUT POSITIVE NAND BUFFERS

recommended operating conditions

ITT5437, ITT5438

ITT7437, ITT7438

Min  Typ Max

Min Typ Max | Unit

Supply voltage VCC

4.5 5 5.5

4.75 5 5.25 Vv

Normalized fan-out from each output, N

30

30

Operating free-air temperature range, TA

—55 25 125

(o] 25 70 °C

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range

(unless otherwise noted)

1TT5437, I1TT7437
Parameter Typ? " Max Unit Test Conditions 2
ViH High-level input voltage '
Vi Low-level input voltage 0.8 \Y
\ _ Input clamp voltage -15 v Ve = MIN I = —12mA
Vou High-level output voltage V. Vce = MIN, V| =08V,
loy = —1.2mA
VoL Low-level output voltage 022 04 v Vee = MIN. V) = 2V,
lop = 48mA
I Input current at maximum input 1 mA Vce = MAX, V) = 5.5V
voltage
™) High-level input current 40 uA Vee = MAX, V| = 2.4V
TR Low-level input current ‘ —1.6 mA Vce = MAX v, = 0.4V
los " Short-circuit output current 3 -20 -70 mA Vee = MAX. V=0
IccH Supply current, high-level output 9 155 mA Vcc = MAX, All inputs at OV
lccL Supply current.low-level output 34 54 mA Vce = MAX, All inputs at 5V




ITT5437, ITT5438, ITT7437, ITT7438
QUADRUPLE 2-INPUT POSITIVE NAND BUFFERS

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
{unless otherwise noted)

ITT5438, ITT7438

Parémeter Min Typ" Max | Unit Test Conditions 2
Viu High-level input voltage 2
ViL Low-level input voltage 0.8
v Input clamp voltage —-1.5 Vee = MIN. |} = —12mA
oK High-level output current 250 uA Vee = MIN, V) =08V,
. VOH = 5.5V
VoL Low-level output voltage 022 0.4 v Vee = MIN.V =2V,
lgy = 48mA
oL
| Input current at maximum input- 1 mA Ve = MAX, V= 5.5V
voltage
Iy High-level input cuirent 40 uA Vee = MAX, V=24V
e Low-level input current -1.6 mA | Vgg = MAX.V =04V
'cCH Supply current, high-level output 5 8.5 mA Vcc = MAX, All inputs at OV
lceL Supply current, low-level output 34 54 mA Vce = MAX, All inputs at 5V

' All typical values are at Ve = 6V, Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.
3 Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one
second.

SWITCHING CHARACTERISTICS .,V = 5V, Tp = 25°C.N = 30

1TT5437, ITT7437 ITT5439, ITT7438
Parameter Min  Typ Max | Min  Typ Max | Unit Test Conditions

tpiy  Propagation delay 13 22 14 22 ns CL = 45pF. R = 1331

time, : .

low-to-high-level

output
tpHL  Propagation delay 8 15 11 18 |ns C = 45pF. R = 133"

time,

high-to-low-level

. output




ITT5440, ITT7440
: I I I DUAL 4-INPUT POSITIVE NAND BUFFERS

SEMICONDUCTORS

DUAL 4-INPUT POSITIVE NAND BUFFERS

DUAL-IN-LINE PACKAGE P'NFEQLF:’(;\S::?E) N
PIN CONFIGURATION

(TOP VIEW)
(TOP VIEW)

v
1a ] - 4] vee ;
18 |2 13] 20 'Z@-@—®'c .
ne [3 _ 12] 2¢ Nc@-— —@ 8
ic[a MET vcc®— %—@GND
10 {s L e Nc@-J —zz
12 |6 9| 2A )

GND | 7

8|22

POSITIVE LOGIC: Z=ABCD

POSITIVE LOGIC:  Z=ABCD

schematic (each gate)

cC
4k2 360082 100 K2
- 4k OUTzi_:UT
INPUTSY B |
c 40092 \|
(5) ;
t 3% 3 z:* l.anD
Comp lues shown are
NC-—No iInternal Connection
Recommended Operating Conditions ~ Min Nom Max| Unit _
Supply Voltage Veg: 5440 Circuits. 45 5 565 V
) 7440 Circuits 4.75 5 6525| V
Normalized Fan-Out From Each Output, N ........cccooiiiiiiiiininncneieccceeneeens 30
Operating Free-Air Temperature Range, T: 5440 Circuits...........coocoovnnviins —55 25 125} °C
7440 Circuits...... 0 25 70 °C




ITT5440, ITT7440
DUAL 4-INPUT POSITIVE NAND BUFFERS

ELECTRICAL CHARACTERISTICS over recommended operating free-air temperature range
(unless otherwise noted)

Parameter Min Typ' Max | Unit Test Conditions 2

Vin(1) Logical 1 input voltage C2 \
required at all input .
terminals to ensure logical O
level at output

Vin(0) Logical O input voltage 0.8 "
required at any input
terminal to ensure logical 1
level at output

\Z Input Clamp Voltage -15 | Vv Vg = Minlj= —12mA
Vout(1) Logical 1 output voltage 2.4 33 \Y% Vee = MINV;, =08V,
’ ||oad= —1.2uA
Vout(0) Logical O output voltage 028 04 v Vee = MIN, V;, = 2V,
lsink = 48 mA

lin(o) Logical O level input current —1.6 | mA | Vec=MAX. Vj, =04V
(each input)

lin(1) Logical 1 level input current 40 uA Vee = MAX, Vi, = 2.4V
(each input) 1 mA Vee = MAX, Vi, =55V

los Short-circuit output current 3 -20 -70 mA | vce = MAX ITT5440

—18 —-70 mA ATT7440
lccio) Logical O level supply current 17 27 mA | Vggc = MAX.V;, =5V
'CC(1) Logical 1 level supply current 4 8 mA Vee = MAX, Vi, =0

SWITCHING CHARACTERISTICS, Vcc = 5V, Ta = 25°C,N = 30

Parameter Min Typ Max | Unit Test Conditions
thdo Propagation delay time to 8 15 ns CcL=15pF,R =133 £
logical O level
thd1 Propagation delay time to » 13 22 ns CL = 15pF. R = 1330
logical 1 level

' Ali typical values are at Voo = 5 V. Ty = 25°C.

2 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.

3 Not more than one output should be shorted at a time.



ITT5442, ITT5443, ITT5444,

ITT7442, ITT7443, ITT7444
4-LINE-TO-10-LINE DECODERS (1-OF-10)

SEMICONDUCTORS

4-LINE-TO-10-LINE DECODERS (1-OF-10)

® BCD-to-Decimal
® Excess-3-to-Decimal

® Excess-3-Gray-to-Decimal

Also for applications as

@ 4-Line-to-16-Line Decoders

® 3-Line to 8-Line Decoders
; DUAL- IN- LINE PACKAGE

AND FLAT PACKAGE
PIN CONFIGURATION

These monolithic decimal decoders consist of eight (Top viEW)¥
inverters and ten four-input NAND gates. The in-
verters are connected in pairs to make BCD input
data available for decoding by the NAND gates. Full m vee
decoding of valid input logic ensures that all out-

puts remain off for all invalid input conditions. o

The ITT5442/ITT7442 BCD-to-decimal, ITT- of 1

5443/ITT7443 excess-3-to-decimal, and ITT- oUTPUTS § (NPUTS
5444/ITT7444 excess-3-gray-to-decimal decoders da

feature familiar transistor-transistor-logic (TTL) cir- a5

cuits with inputs and outputs which are compatible A6

for use with other TTL and DTL circuits. D-c noise ; ‘

margins are typically one volt and power dissipation 9 ouTPUTS
is typically 140 milliwatts. Full fan-out of 10 is

available at all outputs. . GND n

absolute maximum ratings over operating POSITIVE LOGIC: SEE FUNCTION TABLE
temperature range (unless otherwise noted) PIN ASSIGNMENTS FOR THESE CIRCUITS
Supply Voltage, Vo (S.ee NOte 1) cuveeeereeererierennee 7V ARE THE SAME FOR ALL PACKAGES.
Input Voltage, Vi, (See Note 1).......c..coocrunrrunne. 5.5V

Operating Free-Air Temperature Range:
ITT5442,1TT5443, .
ITT5444 Circuits .........cccoceeerurneneee. —55°Cto 125°C
ITT7442,1TT7443,

ITT7444 Circuits .................. ....0°Cto 70°C
Storage Temperature Range ......... —65°Cto 150°C
recommended operating conditions Min Nom Max | Unit

Supply Voltage VCC (See Note 1): ITT5442, 1TT5443, ITT5444 Circuits.... 4.5 5 5.5 \'
ITT7442,1TT7443, ITT7444 Circuits.... 475 5 5.25 \"
Normalized Fan-Out from each Output (N) 10

Note: 1. Voltage values are with respect to network ground terminal.

3—63




1TT5442, ITT5443, ITT5444,
ITT7442, 1TT7443, ITT7444

4-LINE-TO-10-LINE DECODERS (1-OF-10)

TRUTH TABLES

1TT5442/1TT7442 ITT5443/1TT7443 ITT5444/ITT7444 ALL TYPES .

BCD EXCESS 3 EXCESS 3 GRAY DECIMAL

INPUT INPUT INPUT OUTPUT
D|c|BfaA Djc|B|A pjc|B| A oj{1]2|3]a|s|6
ojofo ofof 1 ]n ojJo]|1]o0 ol1f1]1]1]1]1
oo o] 1 ol 1{0fo0 of|1]1]o o111}
oflo|1]o ol 1] o] o |1 | 1]n 1f1]of1 |11}
oflo]1]n o|l1|11]o of{1]o]n 1l1|1fof1]1]1
ol1t}o0]o of 1] 1|1 o|1j0]o0 ARIRIRRECIRRE
o1 |o]1 10|00 111]0]o0 URERRERERIIR!
o1 ]|1]o0 110|011 1 {101 1111 ]1]1]o
of1]1]1 1lol1]o0 1 11| IRERERRERERE
1 ]Joflo|o 1o 1|1 1 1]1]o0 ARIREERERERE!
1o o] 111100 1 1o 1o UARRRERREEERE
1 {of{1]o0 11 1] 01 1o 1] 1 ARRRERRERERE
1 o 1] 11111 1]o 1 oo AERRERRERERE
11100 1] 1) 1] 1 lojolo AERRIERERERE
1 {1 o] 1 olojojo olojo]o ARIREERARERE
11 11]o0 ol o) o] olo|o] 1 ARERRERERERE
A O A T olof|1]o ool 1] I EREIERERERE

EQUIVALENT OF

Vee

INPUT

EACH INPUT

3—64

TYPICAL OF
ALL OUTPUTS

Vee
130 2 NOM

OUTPUT




ITT5442, ITT5443, ITT5444,
ITT7442, ITT7443, ITT7444

4-LINE-TO-10-LINE DECODERS (1-OF-10)

ELECTRICAL CHARACTERISTICS Over Recommended Operating Temperature Range
{unless otherwise noted)

PARAMETER MIN TYP:f MAX |UNIT TEST CONDITIONSt

Vin(1) Input voltage required to
ensure logical 1 at any 2 Y
input terminal

Vin(0) Input voltage required to
ensure logical 0 at any 0.8} V
input terminal .

Vec=MIN,  Vin(1)=2V,

Vout(1) Logical 1 output voltage 2.4° \" Vin(0)= 0.8V, lload = — 400uA
Vout(0) Logical 0 output voltage 0.4 V x?rig)’\—moNéV
lin(1) Logical 1 level input current 40| uA [Vcc=MAX, Vin=2.4V
(each input) 1| mA |Vcc=MAX, Vin=5.5V
lin(0) Logical 0 level input current _ _ Lo
(each input) 1.6 mA ch_MAX Vin=0.4V
! Short-circuit output g e - Veo= MAX aa2, 5443, 5444
os ort-circuit output curren s - mA cc= 7442, 7443, 7444
28 41 | 5442, 5443, 5444
Icc Supply current Vcec= MAX, . ~ e
SupPY 28 Y A 7442, 7443, 7444
\"Al Input Clamp Voltage — 15| V Vce = Min Ii=— 12mA

SWITCHING CHARACTERISTICS, (Vcc=5V, TA=25°C, N=10)

PARAMETER MIN TYP MAX UNIT TEST CONDITIONS

tpd0  Propagation delay time to
logical O level through
two logic levels

10 22 30 ns CL=15pF, RL=4000Q

tpd0  Propagation delay time to :
logical O level through 23 35 ns CL=15pF, RL=400Q

three logic levels

tpd1 Propagation delay time to
logical 1 level through 10 17 25 ns CL=15pF, RL=4000
two logic levels

tpd1 Propagation delay time to
logical 1 level through 26 35 ns CL=15pF, RL=4000Q

three logic levels

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended
operating conditions for the applicable device type.

1 All typical values are at Vcc=5V, TA=25°C.
§ Not more than one output should be shorted at a time.
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ITT

ITT5445, ITT54145, ITT7445, ITT74145
BCD-TO-DECIMAL DECODER/DRIVERS

SEMICONDUCTORS

BCD-TO-DECIMAL
DECODER/DRIVERS

TTL MSI LAMP, LOGIC, OR MOS DRIVERS

¢ Full Decoding of Input Logic
* 80 mA Sink-Current Capability

These monolithic BCD-to-decimal decoder/drivers
consist of eight inverters and ten four-input NAND
gates. The inverters are connected in pairs to make
BCD input data available for decoding by the NAND
gates. Full decoding of valid BCD input logic
ensures that all outputs remain off for all invalid
binary input conditions. These decoders feature TTL
inputs and high-performance, n-p-n output transis-
tors designed for use as indicator/relay drivers or
as open-collector logic-circuit drivers.

Each of the high-breakdown output transistors
(ITT5445, ITT7445 = 30 volts and ITT54145,
ITT74145 = 15 volts) will sink up to 80 milliam-
peres of current. Each input is one normalized Se-
ries 54/74 load. Inputs and outputs are entirely
compatible for use with TTL or DTL logic circuits,
and the outputs are compatible for interfacing with
most MOS integrated circuits. Power dissipation is
typically 215 milliwatts.

absolute maximum ratings over operating
temperature range (unless otherwise noted)

Supply Voltage Ve (See Note 1) ......cccocuvveueunenene. 7V
Input Voltage, V;, (See Note 1)......................... 5.5V
Maximum Current into each Output
(See NOtE 2) ... 1mA
Operating Free- Air Temperature Range:
ITT5445,1TT54 145 Circuits ....... —55°Cto 125°C
ITT7445, ITT74145 Circuits................. 0°Cto 70°C
Storage Temperature Range.......... —65°Cto 150°C

Notes: 1. These voltage values are with respect to
network ground terminal.
2. This rating applies when the output is off.

DUAL- IN- LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

(TOP VIEW)t

of 1 16 [ Vee
12 15 A
0
2 3—| g A 14]8
2 g INPUTS
ouTPUTSS3[ 4 o3 7 B [—|3 c
-
I——04 o
4|5 5 & C 12|o
s g
5| 6 7 2 o IRE)
s 7
6 7 9 10 {8 pOUTPUTS
Q1|7

6ND| 8

POSITIVE LOGIC: SEE FUNCTION TABLE

tPIN ASSIGNMENTS FOR THESE CIRCUITS ARE
THE SAME FOR ALL PACKAGES.

TRUTH TABLE

INPUTS OUTPUTS
D{C|B|A|O|1]2|3|4|5{6(|7|8]9
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ITT5445, ITT54145, 1TT7445, ITT74145
~BCD-TO-DECIMAL DECODER/DRIVERS

recommended operating conditions

. Supply Voltage Vi (See Note 1): ITT5445, ITT54145 Circuits
ITT7445, 1TT74145 Circuits.....
Voltage on any Output (See Note 2): ITT5445, ITT7445 Circuits ......

ITT64145, ITT74145 Circuits

|MIN  NOM MAX | UNIT
45 5 55 | V
475 5 525 | V
30 v

15 v

ELECTRICAL CHARACTERISTICS over recommended operating free-air iemperature range
(unless otherwise noted)

Parameter Min Typ' Max | Unit Test Conditions 2
Vin(1 ) Input voltage required to 2 \
ensure logical 1 at any input
terminal
Vin(O) Input voltage required to 0.8 \
ensure logical O at any input
terminal
Von On-state output voltage 05 0.9 \ Vce = MIN,
. lsink = 80 mA
'sink =20 mA
Vee Off-state output voltage 30 \% Vce = MAX,
(ITT5445 or ITT7445) loff = 250uA
Voit Off-state output voltage 15 Vv Vee = MAX,
(ITT54145 or ITT74145) loff = 250 uA
lin(1) Logical 1 level input current 40 uA Vee = MAX, Vi, = 24V
each input) 1 mA  |Voe = MAX.V, =55V
lin(0) Logical O level input current —1.6 | mA - |Vcc = MAX,V;, =04V
(each input)
Icc Supply current 43 62 mA  |Vcc = MAX | ITT5445,
ITT54145
43 70 mA ITT7445,
: ITT74145
SWITCHING CHARACTERISTICS, Vg = 5V, Tp = 25°C
Parameter Min Typ ! Max | Unit Test Conditions 2
thd1 Propagation delay time to 50 ns CL=15pF.R_=100Q
logical 1 level
thdo Propagation delay time to 50 ns CL=15pF.R =100

logical O level

! All typical values are at Voo = 5V, Ty = 25°C.

2 For conditions 'shown as MIN or MAX, use the appropriate.value specified under reccommended operating conditions
for the applicable device type.
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ITT5445, ITT54145, ITT7445, ITT74145 !

BCD-TO-DECIMAL DECODER/DRIVERS i

functional block diagram
DECODER /DRIVER GATES

—N—
: . INPUT INVERTERS g |
» p A - z OUTPUT 0
— D
INPUT A A
A
* % OUTPUT 1
o D
A
r A
B
: . Je c ,OUTPUT 2
®— D
| + i
3 )
INPUT B ® z OUTPUT 3
b
* A
B + 7 3 OUTPUT 4
D
® A !
B ‘
. T c OUTPUT 5 |
INPUT C 9 5 lu
e A |
c ? ® g OUTPUT 6 ’
o D
¢ A
' B
5 c OUTPUT 7
‘INPUT D )
A
*— % OUTPUT 8
D 7 D
' A
B
c OUTPUT 9
. D

3—69 I



1TT5445, ITT54145, 1TT7445, ITT74145
BCD-TO-DECIMAL DECODER/DRIVERS

schematic

Vee : 0 Vcc

34k 33k 4kQ 3ka

Y INTERNAL
A, 8,C, ORD
INPUT \—<
, INTERNAL
A, 8 C,ORD
S 5kn
3
& 4 O GND

"EACH PAIR OF INPUT INVERTERS

GND «¢-

IV

cc®
S5k 3300
‘P 'h
3
INTERNAL
CONNECTION
TO INPUT
INVERTERS
SEE LOGIC
DIAGRAM) O ourpuT
GND < ® —

EACH DECODER/DRIVER GATE

Note: 1. Component values shown are nominal.
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ITT5446A, ITT5447A, 1TT5448
ITT7446A, ITT7447A, 1TT7448

BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

SEMICONDUCTORS

Package: Dual In-Line and Flat Pack

BCD-TO-SEVEN-SEGMENT

DECODER/DRIVERS

ITT5446A, ITT5447A, ITT7446A, ITT7447A
featuring

® Direct Drive For Indicators
@ Open Collector Outputs
® Lamp Test Provision
® Leading/Trailing Zero Suppression
® Ceramic Or Plastic Dual In Line Packages
ITT5448, ITT7448
featuring
® Passive Pull Up Outputs
@ Lamp Test Provision
® Leading/Trailing Zero Suppression
® Ceramic Or Plastic Dual In Line Packages

ALL CIRCUIT TYPES FEATURE:

® TTL-DTL Compatibility

@ Full Decoding of all 16 Input Combinations
® Lamp Intensity Modulation Capability

These monolithic, TTL, BCD-to-seven-segment
decoder/drivers consist of NAND gates, input
buffers, and seven AND-OR-INVERT gates. Two
configurations offer active-low, high-sink-current
outputs (ITT5446A and ITT5447A) for driving in-
dicators directly; active-high, passive-puli-up out-
puts, (ITT5448) for current-sourcing applications to
drive logic circuits or discrete, active components.
Seven NAND gates and one driver are connected
in pairs to make BCD data and its. complement
available to the seven decoding AND-OR-INVERT
gates, and the remaining NAND gate and three in-
put buffers provide lamp test, blanking in-
put/ripple-blanking output, and ripple-blanking in-
put for the ITT5446A, ITT5447A and ITT5448.

The circuits accept 4-bit binary-coded-decimal
(BCD) and, depending on the state of the auxiliary
inputs, decodes this data to drive a seven-segment
display indicator (ITT5446A and ITT5447A) or oth-
er components (ITT5448). The relative positive-
logic output levels, as well as conditions required
at the auxiliary inputs, are shown in the truth tables.
Output configurations of the ITT5446A and ITT-
5447A are designed to withstand the relatively
high voltages required for seven segment indica-
tors. The ITT5446A outputs will withstand 30
volts, and the ITT5447A will withstand 15 volts,
with a maximum reverse current of 250 micro-

DUAL-IN-LINE PACKAGE
AND FLAT PACKAGE
PIN CONFIGURATION

(TOP VIEW)!

Vee

12N

b >OUTPUTS

POSITIVE LOGIC: SEE TRUTH TABLES

+PIN ASSIGNMENTS FOR THESE CIRCUITS ARE THE SAME
FOR ALL PACKAGES.

amperes. Indicator segments requiring up to 40
milliamperes of current may be driven directly from
the ITT5446A or ITT5447A high-performance out-
put transistors. Segment identification with resul-
tant displays are shown in Figure A. Display pat-
terns for BCD input counts above 9 are unique sym-
bols to authenticate input conditions.

The ITT5446A, ITT5447A, and ITT5448 circuits in-
corporate automatic leading and/or trailing edge
zero-blanking control (RBI and RBO). Lamp test
(LT) of these types may be performed at any time
when the BI/RBO node is a logical 1. All types con-
tain an overriding blanking input (BI) which can be
used to control the lamp intensity or to inhibit the
outputs. All inputs except the BI/RBO nodes are
one normalized Series 54/74 load. Inputs and out-
puts are entirely compatible for use with TTL or
DTL logic outputs. Power dissipation is typically
320 milliwatts (ITT5446A, ITT5447A, and ITT-
5448).

The ITT5446A, ITT5447A, and I1TT5448 are char-
acterized for operation over the full military tem-
perature range of —55°C to 125°C. The ITT-
7446A, 1TT7447A, and ITT7448, (electrically iden-
tical to the corresponding Series 54 types) are for
operation over the temperature range of 0°C to
70°C.
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ITT5446A, ITT5447A, ITT5448
ITT7446A, ITT7447A, ITT7448

BC

D-TO-SEVEN-SEGMENT DECODER/DRIVERS

TRUTH TABLE ITT5446A, ITT5447A, ITT7446A, ITT7447A

/ Inputs Outputs ————————
Decimal
or
Function LT | RBI | D ‘c B | A|BI/RBO| a b c |-d e f g Note
0 1 1 0 0 0 0 1 0 0 0 0 0 0 1 1
1 1 X 0 0 0 1 1 1 0 0 1 1 1 1 1
2 1 X 0 0 1 0 1 0 0 1 0 0 1 0
3 1 X 0 0 1 1 1 0 (o] 0 0 1 1 (o}
4 1 X 0 1 0 0 1 1 0 0 1 1 0 0
5 1 X 0 1 0 1 1 0 1 0 0 1 0 0
6 1 X 0 1 1 0 1 1 1 0 0 0 0 0
7 1 X 0 1 1 1 1 0 0 0 1 1 1 1
8 1 X 1 0 0 0 1 0 0 0 0 0 0o 0
9 1 X 1 (o] 0 1 1 0 0 0 1 1 0 (]
10 1 X 1 0 1 0 1 1 1 1 0 0 1 0o
1 1 X 1 0 1 1 1 1 1 0 0 1 1 0
12 1 X 1 1 0 0 1 1 0 1 1 1 0 0o
13 1 X 1 1 (o] 1 1 0o 1 1 (o] 1 (o] o
14 1 X 1 1 1 0 1 1 1 1 0 0 0 0o
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
Bl X X X X X X 0 1 1 1 1 1 1 1 2
RBI 1 0] o 0 0 0 0 1 1 1 1 1 1 1 3
LT 0 X X X X X 1 0 (o] 0 0 0 0o 0 4
Notes:

1.

BI/RBO is wire-AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). The blanking input
(B1) must be open or held at a logical 1 when output functions O through 15 are desired, and the ripple-blanking '
input (RBI) must be open or at a logical 1 if blanking of a decimal O is not desired. X = input may be high
or low.

2. When a logical O is applied directly to the blanking input (forced condition) all segment outputs go to a logical

0 regardless of the state of any other input condition.

3. When the ripple-blanking input (RBI) and inputs A, B, C, and D are at logical O, with the lamp test input at

logical 1, all segment outputs go to a logical 1 and the ripple-blanking output (RBO) goes to a logical O (response
condition).

4. When the blanking input/ripple blanking output (BI/RBO) is open or held at a logical 1, and a logical O is applied

to the lamp-testinput, all segment outputs go to a logical 0.
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ITT5446A, ITT5447A, I1TT5448
ITT7446A, ITT7447A, ITT7448

BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

TRUTH TABLE ITT5448, ITT7448

y, Inputs — Outputs —_—
Decimal
or
Function LT | RBI D C B A [BI/RBO| a b c d e f g Note
0 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1
) 1 1 X 0 0 0 1 1 0 1 1 0 0 0 0 1
2 1 X (o] (0] 1 0] 1 1 1 (o] 1 1 0 1
3 1 X 0 0 1 1 1 1 1 1 1 0 0 1 ‘
.4 1 X (o] 1 0 (o] 1 0 1 1 0 0 1 1 ’
5 1 X 0] 1 (0] 1 1 1 (o] 1 1 0 1 1 i‘
6 1 X (o] 1 1 (o] 1 o (o] 1 1 1 1 1 ;
7 1 X (o} 1 1 1 1 1 1 1 0 0 0 0
8 1 X 1 (0] (o] 0 1 1 1 1 1 1 1 1 ‘
9 1 X 1 0 (o] 1 1 1 1 1 (0] (o] 1 1 |
10 1 X 1 (0] 1 (o] 1 0 0 o] 1 1 0 1 ‘
|
1 1 X 1 0 1 1 1 (0] o] 1 1 3 0 1 |
|
12 1 X 1 1 o| o0 1 0 1 0 0 0 1 1 ‘
13 1 X 1 1 0 1 1 1 0 0 1 0 1 1
14 1 X 1 1 1 (o] 1 (o] (0] o 1 1 1 1 [
i
15 1 X 1 1 1 1 1 0 0 0 [o] 0 0 0 I
Bl X X X X X X (o] 0- (0] (o] (o] (o] (o] (0] 2 ‘
RBI 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3
LT 0 X X X X X 1 1 1 1 1 1 1 1 4

Notes:

1. BI/RBO is wire AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). The blanking input
(BI) must be open or held at a logical 1 when output functions O through 15 are desired, and the ripple-blanking
input (RBI) must be open or at a logical 1 if blanking of a decimal O is not desired. X = input may be high
or low.

2. When a logical O is applied directly to the blanking input (forced condition) all segment outputs go to a logical
0 regardless of the state of any other input condition.

3. When the ripple-blanking input (RBI) and inputs A, B, C, and D are at logical O, with the lamp test at logical
1. all segment outputs go to a logical O and the ripple-blanking output (RBO) goes to a logical O (response
condition).

4. When the blanking input/ripple-blanking output (BI/RBO) is open or held at a logical 1 ., and a logical O is I
applied to the lamp test input, all segment outputs go to a logical 1.
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ITT5446A, ITT5447A, I1TT5448
ITT7446A, ITT7447A, I1TT7448

BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

SEGMENT IDENTIFICATION

| | |
N O | Y | O
5

6 7 8 9 10 n 12 13 4 15

I
| _l_l
|

4

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

FIGURE A

Absolute Maximum Ratings Over Operating Temperature Range (unless otherwise noted)

Supply Voltage VCC (See NOte 1) .. ... ii it i i i it e e et e i v
Input Voltage, Vin (See Notes 1 and 2) ...........coviiiiiiiin i iieiie e, 5.5V
Current Into any Output of 5446A, 7446A, 5447A, 7447A Circuits (See Note 3)........... 1 mA
Operating Free Air Temperature Range:
5446A, 5447A, 5448 Circuits .. .......couuiitiitiiien i iiiiiaaneeaenns —55 Cto125 C
TA46A, T447A, 7448 CirCUItS ... .. ittt i it et iieeeine e 0Cto70 C
Storage Temperature Range............ T —65 Cto150 C

NOTES: 1. These voltage values are with respect to network ground terminal.
2. Input voltage must be zero or poslﬂve with respect to network ground terminal.
3. This rating appHes when the output is off.

Recommended Operating Conditions IMIN “ NOM MAX | UNIT
Supply Voltage Vcc (See Note 1): : — -
B44BA, 544TA, 5448 . . . . .. 4.5 5 5.5 \’
T446A, TA4TA, T448 . . . . i e e i 4.75 5 5.25 Vv
Continuous Voltage at Outputs a through g: )
B446A, T446A ... ... ... e 30 Vv
BA4TA, TA4TA | e e, . 15 \'
Normalized Fan-Out From Outputs a through g to Series .
54/74 Loads: 5446A, T446A, 544TA, T447A .. .............. . 24
B448, T448 . . ... . e e . 4
Normalized Fan-Out From BI/RBO Node to Series 54/74 Loads: )
5446A, 7446A, 544TA, T44TA, 5448 . .. ... ... .. ... .ciiiin... ; 5
Output Sink Current, Isink:
5446A, 7446A, 5447A, 7447A Outputs athrough [« 40 mA
5448, 7448 Outputs athrough g ................ ... .. ... 6.4 mA
5446A, 7446A, 5447A, T447A, 5448, 7448 BI/RBO Node.. ...... 8 mA
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ITT5446A, ITT5447A, ITT5448
ITT7446A, ITT7447A., 1TT7448
BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

schematic diagram ITT5446A, ITT5447A, ITT7446A, ITT7447A
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Component values shown are nominal
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ITT5446A, ITT5447A, ITT5448
ITT7446A, ITT7447A, ITT7448

BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

schematic diagram I1TT5448, ITT7448
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ITT5446A., ITT5447A, 1TT5448
ITT7446A, ITT7447A, ITT7448
BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

functional block diagram 1TT5448, 1TT7448
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ITT5446A, ITT5447A, ITT5448
ITT7446A, ITT7447A 1TT7448

BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

functional block diagrams [TT5446A, ITT5447A, ITT7446A, ITT7447A
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ITT5446A, ITT5447A, ITT5448
ITT7446A, ITT7447A, 1TT7448
BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

Electrical Characteristics Over Recommended Operating Free-air Temperature Range
(unless otherwise noted)

Parameter Min Typ¥ Max | Unit | Test Conditionst -
Vi High-level input 2 Vv ‘
voltage
Vi Low-level input 0.8 Vv |
voltage
Vi Input clamp voltage, —-1.5 \% Vee = MIN, It = —10mA ‘
any input except ]
BI/RBO
Von High-level output BI/RBO 2.4 3.7 \Y Vee = MIN, Vig = 2V,
voltage Vi = 0.8V,
lon = —200uA
Vo Low-level output BI/RBO 03 0.4 \Y% Vee = MIN, Vin = 2V,
voltage Vi = 0.8V, lor. = 8mA
locotty Off-state output athrug 250 pA | Ve = MAX, Vin = 2V,
current ' Vi = 0.8V,
Vocwtn = MAX
Voo On-state output athrug 03 04 \ Vee = MAX, Vin = 2V,
voltage Vi = 0.8V,
locony = 40mMA
It Input current at Any input 1 mA Vee = MAX, Vi = 5.5V |
maximum input except
voltage BI/RBO
hu High-level input Any input 40 | yA | Vec = MAX, Vy = 2.4V
current except
BI/RBO
I, Low-level input Any input —1.6 Vee = MAX, Vi = 0.4V
current except
BI/RBO mA |
BI/RBO —4 |
los Short-circuit output | BI/RBO —4 mA Vee = MAX
current |
lee Supply current 64 85 mA Vce = MAX,[5446A,5447A
61 103 See Note 2, [T446A,7447A

TFor conditions shown as MIN or MAX, use the $All typical values are at Vcc = 5V, Ta = 25°C.
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