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products published by Tl in the US before January 1985.
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INTRODUCTION

In this volume, Texas Instruments presents pertinent technical information on the industry’s broadest families
of TTL integrated circuits.

You'll find complete specifications on the following product types:

@ Standard TTL circuits
— Series 54/74
— Series 54/74H
— Series 54L
©® Schottky TTL circuits
— Schottky-clamped! Series 54LS/74LS and 545/74S

This edition is designed for ease of circuit selection with an alphanumerical index as well as a functional index
to all bipolar digital device types available or under development showing the available technologies for each
type (Standard TTL, Schottky and Advanced Schottky, Low-Power Schottky and Advanced Low-Power
Schottky). Included in the general information section is an explanation of the function tables, parameter
measurement information, and typical characteristics related to the TTL products listed in this volume.

Package dimensions given in the Mechanical Data section of this book are in metric measurement (and
parenthetically in inches) to simplify board layout for designers involved in metric conversion and new designs.

This volume is one in a series of Digital Bipolar data books available from Texas Instruments. The complete
series is listed below:

© The TTL Data Book, Volume 1

— Indexes, Product Guide, General Information
@ The TTL Data Book, Volume 2

— Standard TTL, Schottky, Low-Power Schottky
® The TTL Data Book, Volume 3

— Advanced Low-Power Schottky, Advanced Schottky
O TTL Data Book, Volume 3 Supplement
® The TTL Data Book, Volume 4

— Bipolar Programmable Logic and Memory
® The TTL Data Book, Volume 5

— Bipolar LS| & Special Functions

Complete technical data for any Tl semiconductor/component products are available from your nearest Tl field
sales office, local authorized TI distributor, or by writing direct to: Marketing Information Services, Texas
Instruments Incorporated, P.0O. Box 225012,'MS 308, Dallas, Texas 75265.

We sincerely hope you will find the new TTL Data Book, Volume 2, a meaningful addition to your technical library.

TIntegrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments. U.S. Patent Number 3,463,975.



vi



The TTL Data Book

General Information

Functional Index

 Mechanical Data

1-1



n GENERAL INFORMATION

1-2



ALPHANUMERICAL INDEX

Device Type Page No. Device Type Page No.
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SN54H00" SN74HOO ..., 3-3 SN5422 SN7422
SN54L00" SN54H22! SN74H22 ...
SN54LS00 SN74LS00 SN54LS22 SN74LS822
SN54500 SN74S00 SN54522 SN74S22
SN5401 SN7401 SN5423 SN7423 ....
SN54H01* SN74H01 SN74LS24
SN54LS01 SN74LS01 SN5425 SN7425 ..........
SN5402 SN7402 .. SN5426 SN7426 ....
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SN54502 SN74S02 . SN54LS27 SN74LS27 .. o
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SN54H04! SN74H04 . SN54LS30 SN74LS30 o
SNs4L04* L. SN54S30 SN74S30 . [T
SN54L504 SN741L504 SN54LS31 SN74LS31 2
SN54S04 SN74S04 . SN5432 SN7432 .. wana
SN5405 SN7405 .. SN54LS32 SN74LS32 .. -l
SN54H05" SN74H05 . SN54S32 SN74832 . . <
SN54LS05 SN74LS05 SN5433 SN7433 ... o
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SN54H11* SN74H11 .. SNb54LS42 SN74LS42 ..
SN54LS11 SN74LS11 .. SN5443A SN7443A ...
SN54S11 SN74S11 . SN64L43" ...l
SN5412 SN7412 . SNG444A SN7444A ...
SNB4LS12 SN74LS12 e .SNB4L44t L.
SN5413 SN7413 ...t SN5445 SN7445 ..
SN54LS13 SN74LS13 SN5446A SN7446A ...
SN5414 SN7414 .... SN54L46t Ll
SN54LS14 SN74LS14 SN5447A SN7447A
SN54H15" SN74H15 SNBALATY e
SN54LS15 SN74LS156 .. SN54LS47 SN74L547 .. .
SN54S15 SN74S15 SN5448 SN7448 ...
SN5416 SN7416 ....covvvviviiiiiiinne SN54LS48 SN74L548
SN5417 SN7417 SN5449

'SN74LS18 SN54LS49 SN74LS49

SN74LS19 SN5450 SN7450
SN5420 SN7420 SN54H50! SN74H50 .
SN54H20" SN74H20 . SN5451 SN7451
SN54L20" e - SN54H51t SN74H51
SN54LS20 SN74LS20 SNs4L51T Ll
SN54S20 SN74S20 .. SN54LS51 SN74LS51 ..

SN54S51 SN74S51

SN54H211 SN74H21

tFor information only, not recommended for new design.
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SN74H52 ... 3-221
SN7453 .... 3-224
SN74H53 . 3-224
SN7454 .. 3-229
SN74H54 .

SN74LS54 ..
SN74HS5 ...
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SN74LS56 ..
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SN74H61
SN74H62
SN74LS63 ..
SN74S64
SN74S65
SN74LS68 ..
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SN7470
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SN74H72 .
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SN74H73 .
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SN7474 ......
SN74H74 ...

SN74LS74A ..
SN74S74 ...

SN7475
SN74L875 ..
SN7476 ....
SN74H76 .....
SN74LS76A
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SN7480
SN7482
SN7483A .......ciiiii
SN74LS83A
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SN74LS86A .. ..
SN74S86 ..........ceiiiiiinnn

*For information only, not recommended for new design.
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SN74LS96 .
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SN74100 ..

SN74H101 .

SN74H102 .

SN74H103 .

SN74104 ..

SN74105 ..

SN74H106-..............

SN74107 .......cevnn...

SN74LS107A

SN74H108 ...... i verneen

SN74109 .....eevvvnnns

SN74LS109A .

SN74110 t.uvviinieareneennns

SN741T11 Loiiiiiiiiiiinennnns

SN74LS112A .. .

SN74S112 ..ot

SN74LS113A

SN74S113 .... ..

SN74LST14A ..iivivinnnannnnn 3-455

SN74S114 ..oovvviiieeeeennnns 3-455

SN74116 .. 3-461

SN74120 3-465
3-471
3-471
3477
3-477

SN74LS122 3-477

SN74123 .. 3-477

.......... 3-477

SN74LS123 .. 3-477

SN74S124 ... .. 3-487

SN74125 ...... .. 3-493

SN74LS125A .. .. 3-493

SN74126 ...... .. 3-493

SN74LS126A 3-493

SN74128 .... 3-498

SN74130 .. .. 3477

SN74132 oieiviiieeeeiiaias 3-501
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SN54S162 SN74S162 ..... ... 3-599 SN54197 SN74197

SN54163 SN74163 ...... ... 3-599 SN54LS197 SN74LS197 ...

SN54LS163A SN74LS163A .. ... 3-599 SN54S197 SN74S197 ..

SN54S163 SN748163 ..... ... 3-599 SN54198 SN74198

SN54164 SN74164 .. ... 3-621 SN54199 SN74199

SN54L164t ... ... 3-621 SN54221 SN74221 ... ..
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION ) -

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission {IEC)
for international use.

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

fmax

Icc

lccH

IccL

IH

loH

loL

los

lozH

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that should
cause changes of output logic level in accordance with the specification.

Supply current
The current into* the Vcc supply terminal of an integrated circuit.

Supply current, outputs high .
The current into* the Vo supply terminal of an integrated circuit when all {or a specified number) of the
outputs are at the high level.

Supply current, outputs low
The current into* the V¢ supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the low level. .

High-level input current
The current into* an input when a high-level voitage is applied to that input.

Low-level input current
The current into* an input when a low-level voltage is applied to that input.

High-level output current
The current into* an output with input conditions applied that, according to the product specification, will
establish a high level at the output.

Low-level output current
The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output.

Short-circuit output current ,
The current into* an output when that output is short-circuited to ground (or other specified potential) with
input conditions applied to establish the output logic level farthest from ground potential (or other specified
potential).

Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled.

*Current out of a terminal is given as a negative value.

‘{i’
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VIH

Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a low-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a high level if it were enabled.

High-level input voltage .

- An input voltage within the more positive {less negative) of the two ranges of values used to represent the

VIK

ViL

VoH

VoL

‘(a\

tdis

binary variables.
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation
of the logic element within specification limits is guaranteed.

Input clamp voltage
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage

An input voltage level within the less positive (more negative) of the two ranges of values used to represent

the binary variables.

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation
of the logic element within specification limits is guaranteed.

High-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will establish a high level at the output.

Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will establish a low level at the output.

Access time .
The time interval between the application of a specific input pulse and the availability of valid signals at an
output.

Disable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off)
state. (tdis = tpHZ or tpL2).

Enable time (of a ‘three-state output} »
The time interval between the specified reference points on the input and output voltage waveforms, with the

~ three-state output changing from a high-impedance (off) state to either of the defined active levels (high or

low). (ten = tpzH or tpzL).

*Current out of a terminal is given as a negative value.

*i’
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th

tPHL

tPHZ

tPLH

tpLZ

tPZH

tpzL

tsr

tsu

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition occurs

at another specified input terminal.

NOTES: 1.  The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines the longest :

interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is guaranteed.

Propagation delay time
The time between the specified reference points on the input and output voitage waveforms with the output
changing from one defined level (high or low) to the other defined level. {tpq = tpHL or tpLH).

Propagation delay time, high-to-low-level output
The time between the specified reference points on the input and output voltage waveforms with the output
changing from the defined high level to the defined low level.

Disable time (of a three-state output) from high leve!
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined high level to a high-impedance (off} state.

Propagation delay time, low-to-high-level output
The time between the specified reference points on the input and output voltage waveforms with the output
changing from the defined low level to the defined high level.

Disable time (of a three-state output) from low level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from the defined low level to a high-impedance (off) state.

Enable time (of a three-state output) to high level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off} state to the defined high level.

Enable time (of a three-state output) to low level
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to the defined fow level.

Sense recovery time
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data
signals at the output.

Setup time .

The time interval between the application of a signal at a specified input terminal and a subsequent active

transition at another specified input terminal.

NOTES: 1.  The setup time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The setup time may have a negative value in which case the minimum limit defines the longest
interval (between the active transition and the application of the other signal) for which correct
operation of the digital circuit is guaranteed.

Pulse duration (width)
The time interval between specified reference points on the leading and trailing edges of the pulse waveform.

GENERAL INFORMATION s
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PART Il — CLASSIFICATION OF CIR(fUIT COMPLEXITY
Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LSI
A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more
equivalent gates or circuitry of similar complexity.

Medium-Scale Integration, MSI
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or
system is smaller than for LS|, but whether digital or linear, is considered to be one that contains 12 or more equivalent
gates or circuitry of similar complexity.

Small-Scale Integration, SSI

Integrated circuits of less complexity than medium-scale integration (MSI).

Very-Large-Scale Integration, VLSI

NOILVINHOANI TvHINID

The description of any IC technology that is much more complex than large-scale integration {LSI), and involves a much
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the IEEE.

' Xip
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on T1 data sheets:

= high level (steady state)

= low level (steady state)

= transition from low to high level

= transition from high to low level

= value/level or resulting value/level is routed to indicated destination

= value/level is re-entered

= irrelevant {any input, including transitions) R

= off (high-impedance) state of a 3-state-output

h = the level of steady-state inputs at inputs A through H respectively

= level of Q before the indicated steady-state input conditions were established
= complement of Qg or level of Q before the indicated steady-state input conditions were established
= level of Q before the most recent active transition indicated by | or t

one high-level pulse

= one low-level pulse

|:::|=og|g:m N X H4 «->rzx
GENERAL INFORMATION

-~
o
(2]
[2]
-
m
I

each output changes to the complement of its previous level on each active transition indicated by
tort,

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when-
ever the input configuration is achieved and regardle;s of the sequence in which it is achieved. The output persists so
long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with t and/or {, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qqg, or C_Io), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse,_]_Lor—l_]—,the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

TExas ‘4‘ . 1-13
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables in this book are those of the shift registers. These embody most of the
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal
shift register, e.g., type SN74194,

FUNCTION TABLE

INPUTS QUTPUTS
MODE SERIAL PARALLEL -

CLEAR "t 0] ® Y [EFT michT[A B c D | A % 9 9
L X X X X X X X X X L L L L
H X X L X X X X X X |Qao Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H o [x x x x Qan QBn Qgcn
H L H t X L |x x x x| L Qan Qsn Qcn
H H L t H X |x x x x|ag, Qcn Qpn H
H H L 1 L X [x x x x{Qgy Qcn Qpn Lt
H L L X X X X X X X |Qap Qgo Qco Qpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect

. and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was

established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output Qpa, data entered at B will be at
Qg, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qg is now at Qp, the previous levels of Qg and
Qc are now at Q¢ and Qp respectively, and the data previously at Qp is no longer in the register: This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-leve! data, respectively, from the shift-left serial input
and the shifting of previously entered data one bit; data previously at Qg is now at Qpa, the previous levels of Q¢ and
Qp are now at Qg and Qg, respectively, and the data previously at QA is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at
inputs A through D have no effect.

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line,
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established. ’ -

' ‘{i’
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SERIES 54/74, 54H|74H, 541, 54LS|74LS, 54S]74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

{Vee

OPEN- TEST TABLE
—] °ghﬁ§ﬁ§‘;“ DAL FUNCTION INPUT CONDITIONS
CONDI;"\I‘(P):; — TOTEMPOLE VoH NAND lnpljll under test at ‘VIL max, all others at 4.5 V
{See Test Table ) —| OUTPUTS AND | All inputs at Vi min ‘
and Note) | — | NOR All inputs at Vi max 1
OR Input under test at V) min, all others at GND ’
AND-OR Inputs under test (a set including one input of
J_ INVERT | each AND gate) at Vj max, all others at 45V | &=
' = AND-OR All inputs of AND gate under test 9
at V|4 min, all others at GND -
NOTE: For functions having three-state outputs, input conditions \ <
are maintained which will cause the outputs to be enabled E
(low-impedance). m
FIGURE 1. VIH. VIL. VOH: lOH (o)
(18
[ Vee TEST TABLE 2
— FUNCTION . INPUT CONDITIONS e
INPUT [ —] ‘oL NAND | All inputs at V| min <
CONDITIONS +— o
(See Test Table 1~ AND Input under test at V) m?x, all others at 4.5 V i
and Note) | — NOR Input under test at V4 min, others at GND >
— VoL + OR All inputs at V|| max TT]
L = AND-OR- | All inputs of AND gate under test (D
l I - INVERT | at V|4 min, all others at GND
= = = AND-OR Inputs under test (a set including one input of
NOTE: For functions having three-state outputs, input conditions each AND gate) at V|y min, all others at 4.5 V

are maintained which will cause the outputs to be enabled
(low-impedance).

FIGURE 2. VIH, ViL. VOL

Iy | Vec lyor i D’CC
¢— () (+)——pp
Vi
]
REMAINING | _| OUTPUTI(S) REMAINING OUTPUT(S)
_‘ vi INPUTS OPEN INPUTS OPEN
+ ‘L OPEN h (See Note B)
L x = L I
NOTE: Each input is tested separately. NOTES: A. Each input is tested separately.
B. When testing AND-OR-INVERT or AND-OR gates,
FIGURE 3. Vl each AND gate is tested separately withinputs of AND

-gates not under test open when testing |} and
grounded when testing l|H4.

FIGURE 4. Iy, iy

, ,
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SERIES 54/74, 54H[74H, 54L, 54LS(74LS, 548/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

a5V | Vec
REMAINING
INPUTS OUTPUT(S)
OPEN
Ui
— () NOTES: A. Each input is tested separately.
Vi B. When testing AND-OR-INVERT or AND-OR gates, each AND
T gate is tested separately with input of AND gates not under test
Q = open.
m
2 FIGURE 5. IjL
m
J:; TEST TABLE
- vee FUNCTION INPUT CONDITIONS
— I NAND All inputs at GND
'IZ"I ] AND All inputs at 4.5 V
o : INPUT | __| NOR All inputs at GND
o CONDITIONS § _ | OR All inputs at 4.5 V
g {Ses Test Table _J (=) AND-OR-INVERT | All inputs at GND
> and Note) _ Vo l‘os AND-OR All inputs at 4.5 V
j _L NOTE: For functions having three-state
o -L— i = outputs, input conditions are main-
2 tained which will cause the outputs
to be enabled (low-impedance).
FIGURE 6. Ips. lo
TEST TABLE
(+}vee FUNCTION INPUT CONDITIONS FOR IccH | INPUT CONDITIONS FOR IgcL
C
Icc NAND All inputs at GND All inputs at 4.5 V
AND All inputs at 4.5 V All inputs at GND
One input at 4.5 V,
NOR All inputs at GND
weur | '"." i all others at GND
CONDITIONS J_| | ouTPUT(S) oR One input at 4.5 V Al inputs at GND
(See Test Table OPEN all others at GND
and Note) | ™| ] All inputs of one AND gate
— AND-OR-INVERT All inputs at GND at 4.5 V, all others at GND
1 AND-OR All inputs of one AND gate Al inputs at GND
= 0 at 4.5 V, all others at GND P
NOTE: Iccis measured simultaneously for all functions in a package. The average-per-gate values are calculated
from the appropriate one of the following equations.: R
total Icc. lccH. or IccL
\ . . _
lcc: lecH: or el (average per gate or flip-fiop) (number of gates or flip-flops in package)
Icc ! te, 50% dut le) lceh + lect
er gate, -
CC faverage per g vty eyele 2 {number of gates in package)
FIGURE 7. IcC
i
1-16 Texas u
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SERIES 54/74, 54H[74H, 54L, 54LS|74LS, 54S[74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

a5V Vee
loL
O ——(+)
V:
T
e—0 1
L VoL *
LT z
= = = 9
~ FIGURE 8. VT4, IT+. VoL FIGURE 9. VT—. IT—. VOH E
(FOR NAND SCHMITT TRIGGERS) (FOR NAND SCHMITT TRIGGERS) E
\ . 3
cc NOTES: A. Switches are in position 1 for SN54°/SN74°, position O
2 for SN54H'/SN74H". L
oL OPEN B. Thn'a 'I')E limit for SN54’ arlld SN74’ circuits may be E
«—) 02 verified by an alternate equivalent procedure. The V¥ x
source is replaced by a resistor (see table below) in e
1 parallel with a voltmeter between the X and X pins. <
If the measured voltage, VX, is less than 0.4, the oc
specified limit for I is met. L
2
= + : Ll
- . = RESISTANCE VALUE TABLE (D
- SN5423 1149
+ - SN54650, SN5453 138 @
<2>—|l| SN7423 105 @
Vx = SN7450, SN7453 130 @
FIGURE 10. Ix (FOR EXPANDABLE GATES)
[Vcc
: IVcc
loL loH
(=) —>
= L L V5 . von =
- - +
(=)
Ix X
(+)
VBE (a) — = =
- =27 kQ - -
_'!'_ ; = (Adjust Ix)
FIGURE 11. VBg(q) (FOR EXPANDABLE GATES) FIGURE 12. VgH (FOR EXPANDABLE GATES)

{iP
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SERIES 54/74, 54H/74H, 54L, 54LS|74LS, 54S/74S
TRANSISTOR-TRANSISTOR LOGIC

PARAMETER MEASUREMENT INFORMATION

a5V chc Vee
lon

(-)l—p

VoH _
() —
f L T
% - =

Vy ~ v
o L —— X e—
> Ix Ix
F
— FIGURE 13. VoH (FOR EXPANDABLE GATES) FIGURE 14. VoL (FOR EXPANDABLE GATES)
= : '
M 1% X
o Vce —(+) Vee «— (+}
X VX
=
— ViL
(@)
2
FIGURE 15. ON-STATE CHARACTERISTICS FIGURE 16. OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS -
Vee Vee

45V

Ix ) ‘ Ix
“—+) —(+)
e vX
VL

) I + i
FIGURE 17. ON-STATE CHARACTERISTICS FIGURE 18. OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
chc
(See Notes j OTHER lo(off) NOTES: 1. Input conditions are maintained which will ensure that
2.and 3) INPUTS &4—(+) (See Note 2) the three-state output{s) is (are) disabled to the high-
- _ > impedance state. See function table or logic for the
) (See Noto 3} particular device.
OUTPUT Vo 2. When testing for current into the output with a high-level
ToVigorVy J output voltage, input conditions are applied that would
({See Note 1) CONTROL . cause the output to be low if it were enabled.
INPUTS 3. When testing for current out of the output with a low-
4 level output voltage, input conditions are applied that
= would cause the output to be high if it were enabled.
FIGURE 19. lg(off) (THREE-STATE OUTPUTS)
‘ {l’
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SERIES 54/74, 54H(74H, 54S/74S, AND SPECIFIEDT SERIES 54L DEVICES

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vee
TEST
POINT Vee Vee :
RL
FROM OUTPUT RL FROM OUTPUT FROM OUTPUT s1 1 ;
UNDER TEST UNDER TEST TEST UNDER TEST . :
(See Note B) POINT (See Note B) -
CL L =
CL {Sea Note A) Cy :; 1k o
(See Note A} (See Note A) ‘] ;
= = ‘{ s2 E
) s 1 o o
LOAD CIRCUIT FOR (@]
BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR L
TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE QUTPUTS 2
—
NOTES: A. Cy includes probe and jig capacitance. |
B. All diodes are 1N3064 or equivalent. <
v
3v
TIMING /- HIGH-LEVEL
k 15V
INPUT 4 18V ov PULSE £1sv ) E
[——b}-thold H——tw—M
tsatup —{&——1 + © av ——ty——> &)
\ [np—— 1 1
INPUT PULSE
- o v B
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————3V OUTPUT 3v
INPUT 15V 15V CONTROL 5k1.5 v 15V
: 1 ov (Low-tevel | ———————— ov
tpLH I F_T:TH_L v enabling) ¢ tpzL—b r——ﬂl— tpLZ S1and
INPHASE | BV | 1oy oH ! J——~asv I $2 closed
OUTPUT | 1 WAVEFORM 1| $1 closed, 15V | | S5V
- | : VoL (SsaNotaC) | S2open £ :j —_—
tPHL—1—H ! ——tPLH i 1 o5y oL
v tpHZ——i
OUT-OF PHASE 15V ' sy o "—"PZ”_’(I PHZ : 05V
OUTPUT | _wy "~
e e — V/, V,
(Sea Note F) oL WAVEFORM 2  S1 open, ?1 sv *"4__ ~10:v
(See Note C) S2clossd /'~ —oV $1 and
S2 closed
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. In the examples above, the phase relatiénships between inputs and outputs have been chosen arbitrarily.
. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zgt =50 Q and:
For Series 54/74 and 54H/74H, t; < 7 ns, tf < 7 ns; '
For SpecifiedT Series 54L/74L devices: t; < 10 ns, t; = 10 ns;
For Series 54S/74S, ty < 2.5 ns, tf < 2.5 ns.
F. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.
G. The outputs are measured one at a time with one input transition per measurement.

m

1142, 'L43, 'L44, 'L46, ‘L47, °L75, 'L77, 'L96, ‘L121, 'L122, 'L123, 'L153, 'L1564, ‘'L157, 'L164
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SERIES 54LS/74LS AND MOSTT SERIES 54L DEVICES

-—

NOILVINHO4NI TVYHIN3D

NOTES: D.

FROM OUTPUT
UNDER TEST

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vee ) Vee

FROM OUTPUT
UNDER TEST TEST

POINT

9
(Ses Note B} |
]

| CL

c1 k- (Ses Note A)
TN
{See Note C)|

CL
({See Note A)

LOAD CIRCUIT FOR
BI-STATE
TOTEM-POLE OUTPUTS

LOAD CIRCUIT FOR
OPEN-COLLECTOR OUTPUTS

NOTES: A. Cp includes probe and jig capacitance.

B. All diodes are TN3064 or equivalent.
C. C1 (30 pF) is used for testing Series 54L devices only.

TEST
POINT Vee
RL
FROM OUTPUT $1
UNDER TEST
{See Note B)

$s5ka
2

-;{sz

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

CL
{See Note A)

3v
TIMING HIGH-LEVEL
INPUT r 13v PULSE 13v 13v
taptup ———p ¢ PFthold "—l "”—r
'setup + 3v ‘w
. i -
DATA 1.3V 13V LOWLEVEL 1.3v 13v
INPUT oV PULSE
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————3V ouTPUT : 3v
INPUT 13V 13v CONTRoL_SKm v 13v
i | ov {Low-level H F—————— ov
o
PLH¢— + ‘PHLV et A 1 1 A $1and
i ! _ ¢ ’
INPHASE | 13V | 13y oM ! L ~asv | ! S2 closed
OUTPUT | - WAVEFORM 1) S1 closed, 13v [ | S5V
tPHL—4——9) M——>-tpLH i 1 x oL
05V
I — tpzH—| ‘PHZH sy
| X

I v
OUT-OF-PHASE 13v lay oo
ouTPUT oL

{See Note G)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

WAVEFORM2  Stopen, Y/ ’Q_:¥ - ::):v
(See Note D) S2 closed i -
—_——— =20V S$1and

S2 closed

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

Wavetorm 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
E. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
F. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zgt = 50 @ and:

For Series 54L/74L gates and inverters, t, = 60 ns, t; = 60 ns;
For Series 54L/74L flip-flops and MSI, t, < 25 ns, tf < 25 ns;
For Series 54LS/74LS, t, < 15 ns, tf < 6 ns.

G. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.
H. The outputs are measured one at a time with one input transition per measurement.

T'L42, *L43, 'L44, 'L46, 'L47, 'LT75, 'L77, 'L96, ‘L121, 'L122, ‘L123, 'L153, 'L154, ‘L157, 'L164
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SERIES 54/74
TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
v vs
INPUT VOLTAGE HIGH-LEVEL QUTPUT CURRENT
40 r T —TT a0 I
15 Ta=125°C Vcc=5V_J Vvee=5V
X = 35 =04V—]
X — RL=4000 1 Cin=c V=04V
> 30|Ta=-55"C £ 30
] S
8 z \ \
3 28 - ¥ 25 ——
S J \ TA = -55°C g \\TA 125°C
2 20 3 20
3 \ Ta= 25’c—9‘\\x H Ta=-55C 2
H
g 15 - 215 — o
L 1 O
> 10 F—F—L—D-— A T 10
Ta=125C \ l z \\\ b=
05 —— > 05 <
0 ! 0 =
0 02040608 1 1214 1618 2 0 -5 -10 -15 -20 -25 -30
Vi—Input Voltage—V 1oH—High-Level Output Current—mA (2 d
FIGURE A1 FIGURE A2 l:l
LOW-LEVEL QUTPUT VOLTAGE AVERAGE PROPAGATION DELAY TIME -
v v
LOW-LEVEL QUTPUT CURRENT " FREE-AIR TEMPERATURE &I
H
06 —1 T a0——
Vee=5V E Vgo=5V m
V=24V - 65 S -
>I 05 1 i TA 55°C E‘ 35} R =400Q Iu
g 3 2
I ]
> o4 T 2 - i
s 3
i i (O
£ § -
= g 20l CuL=150pF] |
s
g g
4 § 15— CL =50 pF —
S < —T
3 10— =
3 CL=15pF
g n sl 1 hall

WPLH* PHL _
2

1]
0 5 10 15 20 25 30 35 40 -75-50 -25 0 25 50 75 100 125

1gL—Low-Level-Output Current—mA Ta—Free-Air Temperature—"C
FIGURE A3 FIGURE A4
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
s v
FREE-AIR TEMPERATURE . FREE-AIR TEMPERATURE
a0 I 40 T
Vee=5V Vee=5V
35 R =400 2 —1——— . BLR_=4000
: §u
ga HE
El Elw I
>
i | ig
S 332
£ CL =150 pF L,//’* 53 d
23 20 EEEY
3z | g3 N I T
§ 3 )
g% 15 Cu =50 pF 23 UL
&3 \’»T—"*—‘ | ] -
$i w0 .’—T’*J[—‘L“/ I‘:“g 10 D Cy = 50 pF
&3 T cL=15pF ‘ BT Ry S Cy 15pF
5 ;_L 1 1 5 -
LT : 1
75 -50 -25 0 26 50 75 100 125 —75 50 —25 0 25 50 75 100 125
Ta—Free-Air Temperature—"C TA- Free-Air Temperature—"C
FIGURE A5 . FIGURE A6

TData for temperatures below 0°C and above 70°C are applicable for Series 54 circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.

Texas b 1-21
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




SERIES 54H/74H
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC

NOILVINHO4LNI TvHIN3IO

tp|_H~Propagation Detay Time,

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT
vs
FREE-AIR TEMPERATURE

T 71
Lv.;c-sv
RL =280

16 f—f—

10 | CL =150 pF
€L = 100 pF

| |eL=25pF__

Low-to-High-Level Output—ns

75 -50 -25 0 25 50 75
Ta—Free-Air Temperature—"C

FIGURE B1

TYPICAL CHARACTERISTICST

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

vs
FREE-AIR TEMPERATURE

20
18 _vcl- 51/ !
RL =280
gn 16 —1
I T
S5 14 -<~——~—a_,4_—«r,_{_J
55 |
a
5% ., .y ] _CL 7 1505F
251 v
57 €L = 100 pF
25 o | o]
2]
T2 e K~~<&-25:ﬁ-4
FE) ——
&x 4
2
]
~75 -50 =25 0 25 50 75 100 125

Ta~Free-Air Temperature-"C

FIGURE B2

Data as shown are applicable specifically for the NAND gates with totem-pole outputs.

Average Propagation Delay Time—ns

WLH +PHL _
2

TData for temperatures below 0°C and above 70°C are applicable for Series 54H circuits only.

AVERAGE PROPAGATION DELAY TIME

vs
FREE-AIR TEMPERATURE

20 —
Vee=5V
8 R Los00 1]
16
14
2= €L = 150 pF
Tt —t"1

10

3 CL=100pF| | 1
8 —T
N Cp=25pF _
) l
\ 1
) [ |
75 —50 25 0 25 50 75 100 125

Ta—Free-Air Temperature—"C

FIGURE B3
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SERIES 54L

LOW-POWER TRANSISTDR TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE
v
INPUT VOLTAGE
80 T T ToT T
as e »_chc=5V4
- RL=4kQ
40f
>I s
5
2 30
2 s
5 2!
2
g% ) Ta=25°C
A
ossp— 1L 1 | AL
> TA=125°C. Ta=-565C
10
° I
o
[ 05 1 15 2 25
Vi-Input Voltage—V
FIGURE C1
OUTPUT VOLTAGE

vs
LOW-LEVEL OUTPUT CURRENT
05 —T—1
vee=5V
Vi=24V
04 *ITA-is“c—If
ek, [
Ta=125°C
AL
01
[
0 J_

61 2 3 45 6 7 8 9
10L—Low-Level Output Current—mA

FIGURE C3

N\

L1

02

>
Q.

=-55°C

)

VoL-Low-Level Output Voltage—V

10

POWER DISSIPATION PER FLIP-FLOP

vs
FREQUENCY
Vee RSV
[ ViL clock <0.3V “
Vi dlock 2.4 V
rn..zy cycle = 50%
Ta=25°C

I
{ Ry =ake 4
C| =50 pF

il
B gy

ey RL=
TTT][RL=4k2 c =0
_-aons‘

AR

0.2

=

o N ® ©

N W s o
o

Pp—Power Dissipation Per Flip-Flop—mW

)

04 071 2 4
f-Frequency—MHz

FIGURE C5

710

o

OUTPUT VOLTAGE

vs
HIGH-LEVEL OUTPUT CURRENT

T
Veg=5V

> Vi=03V |
%4 }’ L
AN 1
> 8
' 23
3 \ L~ Ta=125°C L
- | T T
NN =
R o
z —
b |
R EREIW N E
AEEERN s
0 -1 -2 -3 4 -5 -6 -7
10H~-High-Level Output Current-mA o
FIGURE C2 (@)
Ll
CLOCK INPUT CURRENT PER FLIP-FLOP E
v
INPUT VOLTAGE - |
02 T <
o o
< Ll
E | __L "1 Z
P i
3 1|
) I o
g J‘\ NABLE INPUT
% 02l | If |
g % ISOLATE SLAVE
= LA FROMMASTER [Vcc=5V
~ 03 ] J=K=0V
Ta=25°C
—0al |

0 05115225 3 35 4 45 555
) V|-Input Voltage—V

FIGURE C4

AVERAGE TOTAL D-C POWER DISSIPATION

PER FLIP-FLOP

vs
FREE-AIR TEMPERATURE

2 5.

: o

5 as

H

B 40

S .

=§ 3s

& B ~——

Q 3.0 —

o

F

3 25—1—1—

Iy Veg=5V

£ 20[- Vi dock =03V

3 Vi clock =24 V

) b +P

5 15 PT‘M‘PT(H) T(L)

Fuol— 1 "

-75 50 -25 0 25 S50 75 100 125

Ta~Free-Air Temperature—°C
FIGURE C6

Unless otherwise noted, data a; shown are applicable specifically for the NAND gates with totem-pole outputs.
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SERIES 54L
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC

—

NOILVINHO4NI TvH3INID

Propagation Delay Times—ns

Propagation Delay Times—ns

PROPAGATION DELAY TIMES

vs
LOAD CAPACITANCE

TYPICAL CHARACTERISTICS

50 —T—T-
asrvcc-w [
RL =40kQ

40| TA=25°C —:T P

oL -
35

—
o

0 A~ e
2
20 1
15
10
5

CL—Load Capacitance—pF

FIGURE C7

PROPAGATION DELAY TIMES

v
FREE-AIR TEMPERATURE

o
0. 10 20 30 40 50 60 70 80 90 100

50 r
45 +
ANIEETS
20
sl N
— —
.
o0 }—1
N oL/
2
20
15
0fvee=5V
sFRL-40kQ
€ =50pF
oLt TR
75 50 25 0 25 50 75 100 125

Ta—Free-Air Temperaturs—°C

FIGURE C9

Average Propagation Delay Time—ns

IPLH +tPHL
H

Propagation Delay Times—ns

AVERAGE PROPAGATION DELAY TIME

vs
FREE-AIR TEMPERATURE

vec=5V
45rR =4k
40 CL=50PF
35—
30 {—
2
20
15 —
10 l
X l
0
-75-50 25 0 25 50 75 100 125
TA—Free-Air Temperature—"C
FIGURE C8
PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE
50
45 }
PLH
a0
35 S
30 ==
tPHL
%
20
15
Wrvee=sv T T T 1
sLRL=4kD
CL=50pF

-75-50 -25 0 25 50 75 100 125
Ta—Free-Air Temperature—"C

FIGURE C10

Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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| SERIES 541S/74LS
LOW-POWER SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST

ouTPUT \;o LTAGE OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
v Vs . .
v
INPL:_)Y \éOL;A?E INPUT VOLTAGE LOW-LEVEL OUTPUT CURRENT
(DIODE INPUT) (PNP INPUT) (STANDARD OUTPUT)
40 T 4.0 05
TT ety ] | [
35—+t 1+ 1R =2k2 351 vy=2v .
A ~! Ta=-55°C 3 04 TA=125' c%
- Y A Y - [ S — o
> 30 o s o g %
1 s(‘TA-ZBC \ TA=125°C s
g 25 ; ! & 25 +— {11t 2 L
LN o =
g =25°C
Z 20 1 —t—+— 2 20 +— - 3 u--ss"(:/é/ Ta=2 =
H TA=125°C l 2 Tp = 25°C — \ ] O
<$ 15 — 3 15 5 02 1 S —
I8 ] Y Tp=-55C Ny \ ] Fy |__
> o | 3
10 > 10 1 4 <
4 04
s LI s | 2
| L =
0 o ° o
0 02040608 1 12141618 2 0 02040608 1 1.2 14 1618 2 01 2 3 4 5 6 7 8 9 10
V|-Input Voltage—V V|—Input Voltage-V IoL—Low-Level Output Current—mA o
FIGURE D1 : FIGURE D2 FIGURE D3 2
R —
LOW-LEVEL OUTPUT VOLTAGE und
vs HIGH-LEVEL OUTPUT VOLTAGE POWER DISSIPATION PER GATE <
LOW-LEVEL OUTPUT CURRENT v
(BUFFER OUTPUT) HIGH-LEVEL OUTPUT CURRENT FREQUENCY o
06 4.0 — 25 w
vee=5V Vee=5V ¥cc‘2:°z ‘ h—m Z
. "
z -
3 05— —'———W—-—;A— >.'. E 2 Duty Cycle = 50% [§ 1]
H H +— £ O]
= = -
3 o4 — A S ©
s N =" > T
= Ta=25°C L — A $ . 1]
H A % § E 15 L Afirsse -
5 03{Ta=-85°¢C 3 - 1 L l RL = 2kS2
o R = s
3 %%‘ 125°C H =25°C 3 10 |
3 o2 e [ 2 H [lec=sserl T[] |
7 o 5 H RL=2k2 [ []
o E
T / I é Y
- I [ T1
01 TA=125°C 1
g S os T \ IS L~ | _(':‘L-o
oo
o o l l 0 LA
0 5 w15 20 25 30 0 -10 -20 —30 —40 -50 —60 -70 —80 0.1 04 1 4 10 40
1oL —Low-Level Output Current—mA IoH-High-Level Output Current—mA 1—Frequency -MHz
FIGURE D4 FIGURE D5 FIGURE D6
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
Vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE
16 ——— 20 T
Vee=5V ' . 18| vee=8Y \
14} CL=15pF 81 g - 2kQ I |
RL =2k : 16} TA=25"C qu/ [
2 12
é ' \\ tPHL g ] /f/l//)
- [ F o1 =
: o AT T
3 8 a2 10 -
2 s T
S S 8
g T 2
g 2 65—t —+—
S 4 ¢ |
& ] & s
; L -
° [
—75 -50 -25 0 25 50 75 100 125 0 10 20 30 40 50 60 70 80 90 100
TA-Free-Air Temperature—°C CL~Load Capacitance—pF
FIGURE D7 FIGURE D8

TData for temperatures below 0°C and above 70°C are applicable for Series 54LS circuits only.
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SERIES 548/74S
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS?

INPUT-CLAMPING-DIODE

OUTPUT VOLTAGE FORWARD VOLTAGE
vs Vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
40 ~1.00 ———
Vc'c = _J, v 3 Vec=5V
28 . & -096 |—fp—f—1— —
. RL~2808 s
— T S 092
30 Ta=-ssc] [ T4 1\ > -0
> 3 | 1’ \ T; —0.88 —|
g 25 | 5 J |
3 [ Y L o loL = ~25 mA
- L=-25m,
Q 2 20| — 2 —080 [~ t
g I \ 2 loL~ —18 mA -
m & 15 £ -076 r
h a
2 o l £ —or2
m 1o i ! ; 2 o ~
5 -0 IoL = —10mA—]
g 0.5{ l me = 1 0.4 e S
[ > _os0
- 0 0.2 04 0.6 08 1.0 1.2 1.4 1.6 1.8 2.0 —75 50 25 0 25 S0 75 100 125
— V|—Input Voltage—V Ta-Free-Air Temperature~°C
= FIGURE E1 FIGURE E2
3
v} HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
v v
g HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4 . 10
> T e [Vegesv
_— Ta=125°C 09
>
—l > |
5 3 g 08
£3 5 g
3 Ta-25°C £ B Y S
2 $ il ST -
g ‘ é 08 Ta=-55°C
2 Ao
§ 2 3 os 4 1 P
H YA--ss“cJ\ 3 g4l TATZC
< 3
i 1. _u [
g £ o
X 3 T
£ 202 -
) | s s
5 B

[
@ -10 -20 —30 -40 -50 —60 —70 —80
1oH—High-Leve! Output Current—mA

0 5 10 15 20 25 30 35 40
IoL—Low-Level Output Current—mA

FIGURE E3 FIGURE E4
INPUT CURRENT HIGH-LEVEL INPUT CURRENT
v v
INPUT VOLTAGE FREE-AIR TEMPERATURE
2 10
Vech5V 7EVec=5V —F
o TA-zs"c/ v.-z.7vI ==
-2 g T T
) 2 }'—‘“—‘\'—kr
s —tf HE
g = =
U’ S B B g o7 +
£ g 3 o4 T
3 £
3 = 1
3 _10‘(-L | 3 0.2
'T 12 T ; o
L= £ 007 —F—F—
-14 I ‘ SN IS S ’i 0.04 P iy —
-16}-_~Hrr ] = 0.02 :
-18 0.01 A
2 -1 0 1 2 3 4 5 6

Vi~tnput Voltage-V

FIGURE E5

75 -50 26 0 25 50 75 100 125
Ta—Frea-Air Temperature~"C

FIGURE E6

tData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.

Data as shown are applicable specifically for the NAND gates with totem-pole outputs.

1-26

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



v SERIES 548/74S
SCHOTTKY-CLAMPLED TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICS t

PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT LOW-TO-HIGH-LEVEL QUTPUT
vs§
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
10— - e 10
Vcc=5V RL =280 Q
9 RL=280Q f—- o - Ta=25°C
§w 8 g2 8
ET 1] cL=1s0pF | ET s 1
5 7 3
e zs
83 ¢ i ]I— 338 s
ki T
g ) | CL=50pF ég 5 2
3 3 3
g5 4 T—1 HER O
& 8
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i3 ° [ ' zz ° =
83 2 '———1—4 3 2 g
] ‘ ' =
% - 100 ’ o
-75 -§0 —25 0 25 50 75 100 125 a5 475 5.0 6.25 55
TA—Free-Air Temperature—"C . Vcc—Supply Voltage—V o
FIGURE E7 FIGURE E8 >
—
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT -t
vs v <
FREE-AIR TEMPERATURE SUPPLY VOLTAGE o
10 —— 10 )
N l I Vec=8V . RL=280Q [TT]
9 = 150 pF§— Ry =280 2 9 ——TA=25°C 1
Ny Cp =150 pF 2
$ ; 8 | _~L e |
Ei° s ]
5 7 ]
zé zg’ o
3 86 6 a6 6
’ 3 - F 3 -
'23 s - yc_ 50 pl gg . €L =50 pF
&3 —— :
§5 4 D CL =156 pF g-g 4 CL=15pF
L3 L=15p : L=15p
g B 2
LE 17 i
£ 2 ;—%—»—M — &% 2
1] 1
] )
~75-50 —26 0 25 50 75 100 125 as 475 5.0 5.25 55
Ta—Free-AIR TEMPERATURE-°C Vec-Supply Voltage—V
FIGURE E9 FIGURE E10
AVERAGE PROPAGATION DELAY TIME POWER DISSIPATION PER GATE
vs vs
. FREE-AIR TEMPERATURE FREQUENCY
10 v
E VooV 80 Ve T
= 9 —RL=2800 z 70 CL=159F
z € - T Ta=25°C
s 8 L= 150pF 1 Duty Cycle = 50%
3 FRC
g7 [
g. 5[ 3 so
]
& sl 3 CL =50 pF 'i 40
g o | E o, %
2 3| R CL=15pF a 3
. £ o2
2 2 &
HM \ £ 1
E4
B oo °
-75 50 -25 0 25 50 75 100 125 1 2 4 710 20 40 70100
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FIGURE E11 FIGURE E12

TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.

Texas J@ 1-27

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265




NOILVINHO4NI TYH3INIDO

—

SERIES 54

S/748

SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC

VOH—High-Level Output Voltage—V

li~=Input Current—-mA

—Average Propagation Delay Time—ns

tPLH * tPHL
2

TYPICAL CHARACTERISTICS FOR FLIP-FLOPSt

HIGH-LEVEL OUTPUT VOLTAGE

vs
HIGH-LEVEL OUTPUT CURRENT
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3NN

N\
4N

Ta=-55"C—1

t
TA=25C

\

N

]
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toH—High-Level Output Current —mA

FIGURE E13
$112, 5113
INPUT CURRENT
v
INPUT VOLTAGE
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J/K INPUTS
-4 ———+—+
= | PRESET/CLEAR INPUTS
fcLock input
-8

Vee=5V
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el
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FIGURE E15
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vs
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Ve =5V
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FIGURE E17
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FIGURE E16
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vs
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FIGURE E18

TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
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FUNCTIONAL INDEX

GATES AND INVERTERS

POSITIVE-NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY TECHNOLOGY
STD STD
DESCRIPTION Tvee (| ALs |As|H | L|Ls|s |volume DESCRIPTION TYPE | L (ALs| as| H|ts|s | voLume
Hex 2-Input Gat, ‘804 . B CF . R0
X £ Tput Dates Quadruple 2-Input Gates ‘09 2
04 L] o e oo 2 . 3
Hex Inverters A [ 3 Trile 341 s 18 ojlele 2
002 . - riple 3-Input Gates v 3
00 |12 e e[ e|e 2
Quadruple 2-Input Gates A D ] R POSITIVE-OR GATES
*1000 A D Y
- < TetsTe 5 - TECHNOLOG
Triple 3-Input Gates ‘10 A D 35 DESCRIPTION . Tvee | |ALs| as (s | s | voume
‘1010 A 3
Hex 2-Input Gates ‘832 e | B CF
. . . L 4 2
‘20 . R0 2
Dual 4-Input Gates A D ‘32
070 ~ 3 Quadruple 2-Input Gates ol
1032 A e 3
8-Input Gates ‘30 hd celejele 2 Triple 4-Input OR/NOR ‘802 A
A D 3s -
. 2 .
13-Input Gates ‘133 - POSITIVE-NOR GATES
3
Dual 2-Input Gates ‘8003 . TECHNOLOGY
STD
DESCRIPTI YP
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS SCRIPTION TYPE | g | ALS|AS| L |15 S |VOLUME
Tox 3. p
SECHNOTOGY - ex 2-Input Gates 805 o |8 CF g
STD 02 L] . L L 2
DESCRIPTION TyeE || ALs |As|H | L|Ls| s | volume Quadruple 2-Input Gates o | e N 'E
. [ [ EKJ 2 11002 A -
Hex Inverters 5 A Triple 3-Input Gat ‘27 hd hd 2 1
ex inve 3 riple 3-Input Gates ry Y 3 m
1005 o
Dual 4-Input Gates with Strobe| ‘25 | @ =
j ® . L 2 2 °
o1 . 3 Dual 5-Input Gates “260 . =
Quadruple 2-Input Gates 03 [ oo |e 2 [T
A 5 SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS c
1003 A TECHNOLOGY 3
Triple 3-1 G a2 |2 = < STD L.
fiple 3-lnput Gates ~ 3s DESCRIPTION Tvee || ALs[AsiLs | s | voLume
L] L] . L] 2
Dual 4-Input Gates ‘22 ‘4] . b
T s 35 Hex Inverters 5 A
Octal Inverters ‘619 D
POSITIVE-AND GATES T3l e -
Dual 4-Input Positive-NAND - 2
TECHNOLOGY 18 L]
STD Triple 4-Input Positive-NAND 618 0
DESCRIPTION TYPE ALs |as| H|Ls|s [ voLume g
TTL N 24 *
Quadruple 2-Input P NAND -
Hex 2-Input Gates ‘808 . ] CF 132) e o (e
‘08 L Ld L4 2
Quadruple 2-Input Gates D . CURRENT-SENSING GATES
1008 D
ol oo 2 TECHNOLOGY
1 DESCRIPTION TYPE VOLUME
Triple 3-Input Gates A |e 35 ats[as|Ls
‘1011 A 3 Hex ‘63 [ I 2
Dual 4-Input G: 21 LA 2
ual 4-Input Gates ~ e . DELAY ELEMENTS
Triple 4-Input AND/NAND ‘800
DESCRIPTION Typ [TECHNOLOGY| 6\ Mg
ALS[As LS
Inverting and Noninverting Elements, 31 . 2
2-Input NAND Buffers

CF Denotes contact factory

© Denotes available technology.

A Denotes planned new products. .

A Denotes ‘A"’ suffix version available in the technology indicated.
B Denotes ‘'B'’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS
TECHNOLOGY WITH 3.STATE OUTPUTS
STD
DESCRIPTION - TYee || ALs [as[H L [is |5 voume TECHNOLOGY
2-Wide 4-Input ‘55 sle]e DESCRIPTION TYPE i:': ALs |Aas (LS | s | vOLUME
4-Wide 4-2-3-2 Input ‘64 . s 5
4-Wide 2-2-3-2 input ‘54 D 2 ‘241 Y 3
4-Wide 2-Input ‘54 | ® T >
4-Wide 2-3-3-2 input ‘54 o e ‘244 T P
Dual 2-Wide 2-Input ‘511 @ eje|e |
‘465 2 2
Noi
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS oninverting A 3
. Octal Buffers/Drivers y . 2
TECHNOLOGY 67 A 3
. sTD
DESCRIPTION TYPE ALS |As | s |voLumE ‘541 u 2
TTL L] CF
4-Wide 4-2-3-2-Input ‘65 . 2 12314 .
112444 A 3
EXPANDABLE GATES ‘231 * d
. .
TECHNOLOGY 240 2
STD A |e 3
DESCRIPTION TYPE | L [ Ats |As|H [t [is | voLume 466 D 2
!
Dual 4-Input Positive-NOR 2] e ;:':‘:3]?:“' A < :2’
With Strobe vers ‘68 -
4-Wide AND-OR ‘52 . 2 . 3
4-Wide AND-OR-INVERT ‘53 Ld Ld ‘640 Py CZF
2-Wide AND-OR-INVERT ‘56 oo (o 72407 o
Dual 2-Wide AND-OR-INVERT ‘50| e . -
Inverting and Noninverting . 3
. 230 .
Octal Buffers/Drivers
EXPANDERS
‘245 °
TECHNOLOGY Octal Transceivers A | A 3
STD ‘1245 A
DESCRIPTION TYPE | |ALs |AS | H | voLumE - A A 325
Dual 4-Input ‘60 * J Noninverting 365 ) 3
Triple 3-Input ‘61 . 2 Hex Buffers/Drivers 367 A A 2
3-2-2-3-Input AND-OR ‘62 . 0 3
366 A A 2
BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS Inverting A 3
TEGHNOLOGY Hex Buffers/Drivers e LA A 2
DESCRIPTION vee |52} avs |as |1s | s | voume 125 [ = A :
TIL Quad Buffers/Orivers
‘126 | ® A
07 ® with Independent 2
2 425 | ®
7] e Output Controls T
Hex 426 .
‘35 ° 3s — 03
1035 Py 3 Noninverting 243 T s
- Quad Transceivers
06| .
. 2 1243% .
Hex Inverter ‘16| ® . 2
1005 0 3 Inverting ‘242
T Quad Transceivers AB e 3
26| o D 2 . ‘12429 .
" ag -2 °]e Quad Transceivers with Storage 236 O
Quad 2-Input Positive-NAND AB 3 12-Input NAND Gate 132 .
39| 2
‘1003 A 3 50-OHM/75-OHM LINE DRIVERS
* e
Quad 2-Input Positive-NOR ‘33 = ; TECHNOLOGY
. OESCRIPTION tvee | 5P |ais | as |'s |vorume
BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS T
Hex_2-Input Positive-NAND ‘804 e | B
Sm“c""omﬁ“ Hex 2Input Positive-NOR '805 e | B o
DESCRIPTION TYPE puaiy ALS | AS | LS| S| VOLUME Hex 2-Input Positive-AND ‘808 e |8
- Hex 2-Input Positive-OR ‘832 [ B
Noninverting 743 A cr Guad 2-Input Positive-NOR 28] e )
Octal Buffers/Drivers ) ;:; LI 3s Dual 4-input Positive-NAND 120 .
’ L]
742
Inverting Octal ';56 A o CF
Buffers/Drivers 63 < 1 CF Denotes Contact Factory
Tnverting and Noninverting - ® Denotes available technology.
Octal Buffers/Drivers 762 LR 38 A Denotes planned new products.
Noninverting Quad Transceivers 759 . ¢ - Denotes very low power. . ) o
Inverting Quad Transceivers 758 ) A Denotes ““A’" suffix version available in the technology indicated.

S Denotes supplement to data book.
'JI
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‘ FUNCTIONAL INDEX

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS
N TECHNOLOGY TYPE TECHNOLOGY
STD OF
DESCRIPTION Y DESCRIPTION tvee | ats | as| Ls | volume
TYPE m ALS[AS |H [ LS | S | VOLUME ouTPUT
Hex 2-Input Positive NAND ‘804 [ B 3 state 245 A L 3
Hex 2-Input Positive:NOR ‘805 L 8 oF . 2 "
Hex 2-Input Positive-AND ‘808 e | B oc o AL 35
Hex 2-Input Positive-OR ‘832 * |8 hd 2
Hex Inverter ‘1004 [ . - A . 38
o e 3 Low 3 State ‘623 " 3
Hex Buffer 12 mA 24 mA, 48 mA 64 mA Power
‘1034 . Ll A . 3
Sink, True Outputs oc. 3ste | ‘639
37 . o |e 2 0 2
X itive- . 3s
Quad 2-Input Positive-NAND A 3 3 Statn 652 A
‘1000 A [ . 2
. . 2 a 3
‘28 ~ 0OC. 3 State 654 < >
1 itive- K .
Quad 2-Input Positive-NOR 002 Y - 3¢ T Y
‘1038 L] ePw o 3 State 1623 | A 3
er
Quad 2-Input Positive-AND ‘1008 Ale o OC.3Swir | 1639 | A
Quad 2-Input Positive-OR '1032 A . 3 3 state 620 A . 3S
Triple 3-Input Positive-NAND ‘1010 A . 2
Triple 3-Input Positive-AND ‘1011 A oc 622 Ale 33
Triple 4-Input AND-NAND ‘800 A . 2
Triple 4-input OR-NOR ‘802 A 12 mA:24 mA 48 mA 64 mA Low oc. 3 St I B 3 ¢
P D OKIKG B Sink. Inverting Outputs Power |3 ) . 2 )
Duat 4-Input Positive-NAND A K 35 b o]
3 3 State 651 —
‘1020 A . 2 c
- - 3 -—
Line Duv.urlMsmory Dnve‘r 436 R oc. 3 50 s LA -
with Series Damping Resistor 2 ry ] T
Line Driver/Memory Driver ‘437 J 3 State ‘1620 | A
Very Low =
S oc 1622 A 4 o
ower
BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS OC. 3State | 1638 | & -;
A .
TYPE TECHNOLOGY oc ‘641 o
oF . Ltow . 2 c
DESCRIPTION OUTPUT TYPE | ALS | AS| LS | § | VOLUME 12 mA 24 mA 48 mA 64 mA Power 3 stat 645 A 3 3 s |
ate
" " Sink. True Outputs - . 2 .
Quad with Bit Direction 3-State | ‘446 . ~
Controls IState | ‘249 D Ve Low ac jea1] 4
< oC 230 . Power 3 State 1645 | A 3
- Al e
oc ‘441 . 3 State ‘640 " >
Tridi 3wt | 442 2 2 12 mA 24 mA 48 mA 64 mA o NERE 3
Quad Tridirection Istw | 443 - ! :“ m, . Power oc ‘642 . -
ERSve EryYy ry ink. Inverting Outputs :
oC YY) ry Very Low 3 State 1640 A
Power oc 1642 A 3
4-Bit with Storage 3-State | ‘226 . A e
3State 643
Low . 2
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 12mAEMALEMABEMA| A e b
Sink. True and oc 644 < >
TECHNOLOGY Invertng Outputs -
STD Very Low 3 State 1643 a
DESCRIPTION TYPE m ALS| AS|LS | S | VOLUME Power oc ‘1644 | A 3
- B Al as
Inverting Outputs, 3-State 2620 L Registered with Multipiex 3 State 646 - >
2640 d 3 12 mA 24 mA 48 mA B4 mA " 5
True Outputs, 3-State ;:i: : True Outputs oc 647 n z
Al ES
Registered with Multiplexed 3 State 648 < >
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/QUTPUT RESISTORS 12 mA 24 mA 48 mA 64 ma " 3
Inverting Outputs oc 549
TECHNOLOGY L4 2
STD 877 . s
DESCRIPTION TYPE ALS | AS| LS | S | VOLUME Universal Transceiver
TTL 3 State 852 [
Port Controliers CF
Inverting Outputs ‘746 A 856 .
Input Resistors
Noninverting Outputs | 747 A o
. Inverting Outputs ‘2540 3
Output Resistors
Noninverting Outputs | ‘2541 []

CF Denotes contact factory

® Denotes available technology.

A Denotes planned new products.

A Denotes “A”" suffix version available in the technology indicated.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP FLOPS
TECHNOLOGY TECHNOLOGY
STD
DESCRIPTION TYPE | 0| ALS | AS| H| LI LS| S| VOLUME DESCRIPTION M:FOF OUTPUTS | TYPE ?T': ALS [AS |LS | S | VOLUME
s
‘73 L] LJ ] A . L] . 2
g ‘174
76 A 6 Q o | 3
‘78 |0 A ‘378 .
‘103 L 2 D Type 171 . 2
106 . - R [ e |e
107 | A 4 Q.a 175 + s =
Dual J K Edge Trggered ‘108 . : ‘379 .
. L A 276 | o
109 Ty . 3 JK 4 Q 376 e 2
* 112 Ale 2
A 4 3 OCTAL, 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS
‘113 ALe 2
x ry 3 .o TECHNOLOGY
. ALlS 2 DESCRIPTION F | ourpur| Tvee | 370 aLs | as[ts | s | vorume
114 BITS T
A A 3
3 L4 L]
0| , | 3¥state [ 1374 <~ 2
Single J K Edge Triggered | 101 . True Data Octa i
o2 o 3-State | ‘574 e | e 3
0 L4
3] L 2 State | 273
76 ry ry L] L] 2
Oual Pulse-Triggered 78 o e True Data with Clear{ Octal 3 State | ‘575 o[ e
mn 07 [ e 3 State | ‘874 o | e 3
c Al el e 2 3 State | ‘878 o | e
=] 72 T True with Enable Octal | 2State | 377 ° 2
2 Single Pulse Triggered To: s 3 State -| ‘534 o[ @
6' 705 | ® Inverting Octal | 3State "564 )
3 Dual J-K with Data . 3 State_| ‘576 o | e 5
m e 3State | ‘577 o e
(V] Lockout Inverting with Clear | Octal 35 575 +~ e
— Single J K with Data ; tate
— L 110 | ® Inverting with Preset| Octal | 3.State | ‘876 | e
ockout
=) + <5 Ts Troe Octal | 3State | '825 .
Q. Dual D-Type 74 = < = Invertng Octal | 3 State | ‘826 3
2 True 9-Bit 3-State | ‘823 * cF
B lnverting 9-8Bit | 3-State | '824 [
True 10Bit_| 3-State | ‘821 .
Inverting 10Bit | 3-State | ‘822 0
CF Denotes contact factory.
® Denotes available technology.
A Denotes planned new products.
A Denotes ‘A"’ suffix version available in the technology indicated.
B.Denotes ‘‘B’’ suffix version available in the technology indicated.
S Denotes supplement to data book.
26 TEXAS "-’
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

QUAD LATCHES OCTAL, 9-BIT, AND 10-BIT LATCHES
TECHNOLOGY TECHNOLOGY
STD NO. OF STD
DESCRIPTION ouTPUT | TYPE | | ALS | AS| L |LS| vOLUME DESCRIPTION pirs | OUTPUT|TYPE | gy | ALS|AS|LS | S | VOLUME
2 7 L L] L2
Dual 2.Bit 3 2:3:8 ,; < e . ‘268 . .
Transparent 2 2 3-State | 373 «|e
2 State ‘375 . Transparent Octal P S 3
S : A
SR 25t | 279 | YT P <o
RETRIGGERABLE MONOSTAI IVIBR, Dual 4-Bit ZState | 1100 | @ 2
13 BLE BLE MULTIVIBRATORS Dusl 48 octat 250 TS
TECHNOLOGY " 3-State | 673 e |
DESCRIPTION TYPE STD atsias|ts |t ME 3-State | '533 (K]
PE |t A voLu Inverting Transparent| Octal [ 3-5tate | '563 . s
‘122 [ o |e 3-State | '580 L4 L4
g D Dual 4.-Bit )
Single 130 v Octal | 3-State | ‘880 o e
"422 L] 2 Inverting Transparent
‘123 | e o | 3-State | '604 [
Dual
423 . ot M oetal oc__ [ e0s "
4 3State | '606 D 2
D-TYPE oC__| 607 D
OCTAL, 9-BIT, AND 10-BIT RAD-BACK LATCHES Addressable octat | 2-state | 259 |— 5 . S
TECHNOLOGY Multi-Mode Buffered | Octal | 3-State | ‘412 . 2
NO. OF STD VOLUME True QOctal 3-State | ‘845 L4 L
DESCRIPTION airs | TYPE | pp | ALS [ AS|LS |8 Inverting Octal | 3-State | ‘846 .o [o ¢
Fage Trggered T - True 981 | 3-State | '843 R R o
and Noninverting Octal | '996 A Inverting 98t | 3-State | ‘844 D L -]
Octal ‘990 A True 10-Bit 3-State { ‘841 . . [ =
Transparent True 9Bt | 993 ry Inverting 10-Bit | 3-State | ‘842 o |o -
-
0.8t | 994 2 S
AR T = MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS c
5
Transparent Noninverting 9-Bit | ‘992 A TECHANGLOGY .9
1061 | 994 a STD b4
Transparent with Clear DESCRIPTION TYPE ALS |AS|LS | S | L | VOLUME (&)
Octal | ‘666 A I c
True Outputs Single N 121 Py ( Py ) 3
Transparent with Clear P R Soal PR - i e
Inverting Outputs

CF Denotes contact factory.

® Denotes available technology.

A Denotes planned new products.

S Denotes supplement to data book.
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FUNCTIONAL INDEX :

REGISTERS

SHIFT REGISTERS SIGN-PROTECTED REGISTERS
NO. MODES TECHNOLOGY NO. MODES TECHNOLOGY
DESCRIPTION OfF ||u|g}8] TYPE [ STD DESCRIPTION OF |e||Q19Q|TYPE VOLUME
; 2 A ALS| AS [ LS
ars |#|a|3[2 m |As]as| L] s [ s [ voume ars |»]|@ |31 8
Sign Protected X X [% 322 A Sign-Protected Register 8 X X [x |'322 A 2
x[x[x[x 18 | o 2
Parallel In, o | e REGISTER FILES
Paralle s x|x]x|x | ‘299 ’
Bm ol-Out, A 3 TECHNGLOGY
idirectional . 2
x[x]x|x | 32 STD VOLUME
3 . A 3 DESCRIPTION OUTPUT | TYPE m ALS | AS| LS
4 x| x| x|x 194 b Al 2 8 Words x 2 Bits 3-State | ‘172 .
4 3 oc ‘170 [ o . 2
Parallet-In, 4 Words x 4 Bits
Paralel0 x|x|x x| 671 . 3-State | ‘670 .
arallet-Out.
4 3-Stat ‘870 A
Registered Dual 16 Words x 4 Bits i 3
x{x|x{x| 672 . 2 3State | ‘871 A
Outputs
8 X x[x [ 199
= OTHER REGISTERS
5 X X ‘96 | of e
A el 8 2 TECHNOLOGY
x X 8 STD VOLUME
hd 38 DESCRIPTION TYPE Als |as | L |LS|s
Parallel in, x X ‘99 . T
Parallel Out X x|x] 78] o 2 98 . 2
4 " ' . .
X XX vl Quadruple Multiplexers ‘208
x x 195 |2 Ale 2 with Storage 2 =
A 3 s ‘398 .
X X 295 B 2 399 L) 2
A ) 8 Bt Universal Shift oo
: -299
X x 395 a 3 Registers o | a 3
R e B fer
Sonatin 16 [ x x[x{ 673 . , Quadruple Bus Buffe: 7 R . ]
Y ol o Registers 2
Parallel-Out 8 x 164 2 3 Octal Storage Register 336 .
16 | X x[x ] 674 .
. A 2
Parallel In x x[x | "1es = 3
Serial Out 8
. A 2
x x x| ‘166
A 3
Senat in, 8 X ‘91 A . .
Serial Out a X X ‘94 L ?
SHIFT REGISTERS WITH LATCHES
NO. TECHNOLOGY
DESCRIPTION OF OUTPUTS | TYPE VOLUME
ALS| AS | LS
BITS
Parallel-In, Parallel-Out A 3-State | ‘671 D
with Output Latches 3-State ‘672 o
16 2-State ‘673 .
Serial-In, Parallel-Out Buffered | ‘594 [
with Output Latches 8 3-State ‘5695 .
0ocC '596 . 2
oc ‘599 [
Parallel-in, Serial-Out, 8 2-State ‘697 .
with Input Latches 3-State ‘583 .
Parallel 1/0 Ports with
tnput Latches, Muttiplexed 8 3-State ‘598 .
Serial inputs

@ Denotes available technology.

A Denotes planned new products,

A Denotes ‘‘A’" suffix version available in the technology indicated.
B Denotes ‘‘B’’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

SYNCHRONOUS COUNTERS - POSITIVE-EDGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
TECHNOLOGY TECHNOLOGY
PARALLEL PARALLEL
DESCRIPTION - [TYPE] sTD VOLUME DESCRIPTION TYPE| STD
LOAD as|as|o|is|s|v® LOAD ats|as| L[ s |s | VOLUME
TTL T
[ A 2 Set to 9 ‘90 A o ®
s ‘160
voe B | e 3 68 .
- Decade Y 176] .
Sync 162 Ale 2 ece =
e | e CF Yes 196 e o e
Decade
Sync 560 A 3 Setto9 | 200 e D)
Sync 668 . None 93| A o[ e
Sync ‘690 . ‘69 . 2
Sync 632 D 2 4 81t Binary Ves 7] e
S 68 B | e Yes| 197 o o e
vne B | e 35 None | 293 ® N
A | . 0 2 Divide by 12 None 92 A L]
sync 190 r 3 None ‘390 . .
Dual Decade
Decade Up Down a 192 . ol o 2 Set to 9 480 . .
svne 0 Dual 4 Bit Binary  None 393 e .
Sync 568 A 3
Sync 696 . 8.BIT BINARY COUNTERS WITH REGISTERS
s - Sync | 698 hd TYPE TECHNOLOGY
M“‘a B Asvee 67| e 2 DESCRIPTION of | ryee [T T ] voLume
ultipler, N10 >5e| 09 ouTPUT
Sync 161 — A Paraliel Regrster 3 State | 590 .
B e CF Outputs . oc__| 501 . , x
Sync 163 Ale 2 Poraliel Register Inputs 2 State | 592 D o
4 Bit Binary Ble CF Paralle) | O 3 State 593 . el
Sync 561 A 3 c
Svne 669 hd FREQUENCY DIVIDERS, RATE MULTIPLIERS -
Sync ‘691 L] 5 —
Sync_ | 693 D TECHNOLOGY @©.
N o B |e DESCRIPTION Tvee sTo [T T o | voume c
169
Ve B | e 35 m 1]
ry ry 50-to-1 Frequency Divider ‘56 . bed
Asyne | “191 2 ’ g Q
- 3 60-to-1 Frequency Divider 57 .
4 Bit Binary 2 c
N - . ol e ) 60 Bit Binary Rate Multipher. 97 D E
Up Down Asyno 193 ry Decade Rate Multiplier., 167 ) o
Sync ‘569 A 3
Sync 697 D
Sync ‘699 0 )
6 Bit Binary T
— 97] ®
Rate Multipler, N2
8 Bt U Down Async CLR | 867 . N
Sync CLR | 869 .
CF Denotes contact factory.
® Denotes available technology.
A Denotes planned new products.
A Denotes ‘A"’ suffix version available in the technology indicated.
B Denotes ‘‘B’’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS * . DECODERS/DEMULTIPLEXERS
TYPE TECHNOLOGY TYPE TECHNOLOGY
DESCRIPTION OF |ryee[sTD VOLUME DESCRIPTION of  |vpe[sTD VOLUME
as |a s |s ALs | A s |s
ouTPUT T [ [AS [t ouTPUT T S|t
N L] N L
2-State 150 2 4.T0-16 3 State 154 ]
16 To1 3State | 250 . oc__[1s9] e
° 3 State ]850 . s 4 To 10 BCD To Decmal| 2Stte | 42| A o] e
3State 1851 . T To 10 Excess 3 To 2
2-State 43| A .
Dual 8 To 1 3State 351 | & 2 Decimal
A D 4T0-10 Exce -
2State | 151 010 Excess 3Gy | 5 siave | vaa| A .
. o 35 To-Decimal
25w 152 A | 0 131 . [a
e 2 3.To-8 with Address 3
3State - | 251 *1e Latches 2State 137 ° 14
8701 . |a 3 . 2
IState | 354 . - . |4 3
2 Stare | 355 . 3708 2State 138 . e 2
3State_|'356 D 2 3State | 538 a
oc__ |37 . N0 3
2 Stare 139
L [ L L3 A L
2Swte |'153 Dusl 2.To-4
o |e 3 2 State 1155} o A 2
. L " L] L]
3State |'253 2 oc 198
. |e 3 Dual 1To 4 Decoders 3State 539 a 3
Dual 4 To 1 5 >
2 State | 352
. |e 3 CODE CONVERTERS
D 2
3State |'353 +~Ts > TECHNOLOGY
o710 5 DESCRIPTION TYPE :‘;l: s |votume
Octal 2 To 1 th Storage oc 605 b 6-Li BCD B Li B Or 4-Li 4 L
with Stor
9 [ crate 17606 - 2 Ec:;; BC;)'O u\z inary, Or 4-Line to 4 Line 184 R
o€ 1'eo7 2 68 ssv 3 ; gzvuegevs g ’
PR S tBinary (0 6 Bt onverters 85 | A
< 5 P BCD 10 Binary Converters 284 A R
2 Stat ‘298 .
Quad 2 To 1 with Storage ate < % Binary-to BCD Converters 485 A
2Stete 398 ° PRIORITY ENCODERS/REG
2 State | *399 . 2 (REGISTERS
L] L] L] .
2 sute | 197 TECHNOLOGY
o [» 3 DESCRIPTION TYPE | STD VOLUME
s > T |As|asfis
2State | 1158 . e 3 Full BCD : .
Quad 2 To 1 -1 > u RLLA L
3 State 257 Cascadable Octal 148 L [ ] 2
A e CF Cascadable Octal with 3 State Outputs 328 .
(] = .
35 | 258 B 2 4 Bt Cascadable with Registers 278 | ®
A e CF
6to 1 U 0
5T Gniversa P o . B SHIFTERS
Multiplexer
TECHNOLOGY
‘ DESCRIPTION | outeur |Tvee VOLUME
SO lats|as {L [is [s
T
4 Bit Shifter 3State_| 350 - . 2
Parallel 16 Bit
Multi Mode 3 State | 897 A 5
Barrel Shifter

CF Denotes contact factory.

@ Denotes available technology.

A Denotes planned new products.

A Denotes ““A’* suffix version available in the technology indicated.

B Denotes ‘‘B’’ suffix version available in the technology indicated. '
S Denotes supplement to data book.
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FUNCTIONAL INDEX

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS,
AND VOLTAGE-CONTROLLED OSCILLATORS

OPEN COLLECTOR DISPLAY DECODERS /DRIVERS MEMORY MICROPROCESSOR CONTROLLERS
OFF-STATE TECHNOLOGY TECHNOLOGY
£C < DESCRIPTION TYPE  — VOLUME
DESCRIPTION outeur Jrvee (sto |\ T T ] o |voLume asfas]is]s
VOLTAGE TTL System Controlfers. Universal or Fur 888) 890 A )
30V ‘45 . Transparent 4K, 16K 600 A
Memary
aco To b ' 60 V 141 [ e Fertoar Burst Modes | 64K 601 A
ecim. fresh
© Dot T 5v a5 | e . ches Cycle Steal. | 4K, 16K 602 A
Controllers
v ‘445 . Burst Modes | 64K 603 A
30V 46 | A . Memory Cycie Controlier 608 . 5
15V 47 | A ol e 35 612 .
- Memory Mappers L .
55V a8 [ . ) ocC 613 .
5.5V 43 | @ [ Menvory Mappers IState | 610 [y
‘24 . h O Latch oC 611 .
BCD-To Seven Segment 30V 246 With Output Latches [
15V 247 | @ . Mult Mode Latches 1BOBOA Applicatonst | 412 0
TV 347 D
7V |-aar . CLOCK GENERATOR CIRCUITS
55V  [248 | @ .
° 248 I TECHNOLOGY
56V [243 | ® 0
DESCRIPTION TYPE | STD VOLUME
o |ALs|as us | s
OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH
Quadruple Complementary Output 265 | »
TECHNOLOGY Logic Elements
DESCRIPTION wvee [sto [ T o [volume Dual Pulse Synchromzers Drivers 120 | e x
I Crystal Controiled Oscillators 320 ° 2 5}
" ntroiled Oscillator
BCD Counter/4 Bit Latch/BCD-To Decimal wa2 | e verat to 321 . S
Decoder/Driver Digial Phase Lock Loop 297 . c
BCD Counter/4-Bit Programmable Frequency 292 . -
Latch/BCD-To-Seven-Segment a3 . 2 Dividers Digital Timers 294 . ".E
Decoder/Lad Driver Trple 4 Input AND NAND Drivers 800 A R c
BCD Counter/4 Bit Tiple 4 Input OR NOR Drivers 802 A o
Latch/BCD-To-Seven-Segment 1VCO 124 D 2 -
ate o-Seven-Segment nea | e Dual VCl [ -
Decoder/Lamp Driver 133
c
VOLTAGE-CONTROLLED OSCILLATORS =3
.
DESCRIPTION TECHNOLOGY
No. |comPr| oo |RANGE [ |fmax Tvee P P M
VCOs Zout INPUT | 0%t | MHz
Singie Yes Yes Yes | No | 20 |'624 .
Single Yes Yes Yes | Yes | 20 |'628 . : :
Dual No Yes Yes | No | 60 |'124 . 5
Dual Yes Yes No |.-No | 20 ['626 .
Dual No No No | No | 20 ['B27 .
Dual No Yes Yes | No | 20 ['629 .

RESULTANT DISPLAYS USING '46A, ‘47A, ‘48, ‘49, ‘L46, ‘L47, 'LSA47, 'LS48, 'LS49, 'LS347

=T T = e T T
T e e e e e e

9 10 11 12 13 14

@ |1}

0 1 2 3 4 5 6 7
RESULTANT DISPLAYS USING "246, ‘247, ‘248, *

N

49, 'LS247, 'LS248, ‘LS249, 'LS447

T O ey ey [
0} | [ | o ) [ ) g [
0 1 3 4 5 6 7 8 9 10 11 12 13 14

RESULTANT DISPLAYS USING ‘143, ‘144
ol ool el ) I e
] ) oy} o o} R
3. 4 5

6 7 8 9

sl

® Denotes available technology.
A Denotes planned new products. N
A Denotes ‘A"’ suffix version available in the technology indicated.

7
TEXAS {P
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

2-11



FUNCTIONAL INDEX

COMPARATORS AND ERROR DETECTION CIRCUITS

PARITY GENERATORS/CHECKERS,
ERROR DETECTION AND CORRECTION CIRCUITS

4.BiT COMPARATORS

DESCRIPTION TECHNOLOGY
ouTpPUT | TYPE [ STD VOLUME NO. TECHNOLOGY
P=Q|P>Q|P<QIOUTPUT) = ole e L R DESCRIPTION of \rvee sl T T VOLUME
Yes | Yes | No | 2:State No 85 [ @ ERD 2 BITS T
8 | 180 ® 5
8-BIT COMPARATORS Odd/Even Parity o | 280 .
G Checkers o | a 3
DESCRIPTION TECHNOLOGY 9 286 A 3
— ITPUT E OLUME 0
INPUTS  |P-Q(P=-0|P>a|P<a |ouTPUT ::A::’E TP L aus | as | us [V IState | 8 | '636 L 2
oc 8 | 637 .
Yes No No No 0oC Yes ‘518 i 3-State 16 616 ry *
2040 No | Yes | No | No | 2State Yes ‘520 | o 3 o T6 17617 s s
N m; no [ ves | no | No oc Yes ‘522 | ® Paralle! Error Tse |76 7630 -
VP [Yes [ No [ Yes | No | 25tate No ‘682 1, 0 rrection o 6 T6ar < 2
Yes | No | Yes | No oc No ‘683 Circuits -
3-State | 32 632 A
Yes No No No oc Yes ‘819 . 2 ocC 32 633 Y
No | Yes | No | No | 2-State Yes 521 | e 35w | 32 | 638 2 CF
ves | No | Yes | No | 2-State No ‘684 . o 35 7635 2l
Yes No Yes No ocC No ‘685 . 2
Stongarg | | No | Yes | No | 2Sute Yes 686 hd FUSE-PROGRAMMABLE COMPARATORS
Yes No Yes No ocC Yes ‘687 .
- . 3 TECHNOLOGY
No [ Yes | No | Yes | 2-State Yes 688 . > DESCRIPTION TYPE)STD | o1 as |is VOLUME
TTL
L 3
? No | Yes { No { No oc Yes ‘689 . > 16-Bit Identity Comparator ‘526 A
= Latched 12-Bit identity Comparator ‘528 A
No | No | ves | ves | 2:state Yes ‘e85 . 8-Bit Identity Comparator 3
Q P 3 ‘527 A
hed and 4-Bit Comparator
6' :muko ves | No | ves [ Yes | tatched Yes ‘866 .
an
3
9_’ ADDRESS COMPARATORS
- OUTPUT | LATCHED TECHNOLOGY
DESCRIPTION TYPE VOLUME
g_ ENABLE | OUTPUT ALS_| AS
Y ‘67 .
1) 16-Bit to 4-Bit il 677
* Yes ‘678 .
Ves ‘679 | o 3s
12-Bit to 4-Bit <
Yes ‘680 .
CF Denotes contact factory.
® Denotes available technology.
A Denotes planned new products.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS

PARALLEL BINARY ADDERS OTHER ARITHMETIC OPERATORS
TECHNOLOGY TECHNOLOGY
STD VOLUME
DESCRIPTION TYPE| STD |15 |as|H|is |s |VOHUME DESCRIPTION TYPE ats [as|u o |us|s
TTL TTL
1-Bit Gated ‘80 Ld Quad 2-input Exclusive-OR ‘86 L[] ] Ale 2
2-Bit ‘82 L] Gates with Totem-Pole L3 3S
‘83| A A 2 . Outputs ‘386 A
4-Bit 2
‘283 . o |e Quad 2-Input Exclusive-OR - -
Dual 1-8it Carry Save ‘183 o e Gates with Open-Collector ‘136
Outputs . 38
ACCUMULATORS, ARITHMETIC LOGIC UNITS, Quad 2 Input Exclusive ‘266 . 2
LOOK-AHEAD CARRY GENERATORS NOR Gates ‘810 e [ a 35
- fush R
TECHNOLOGY Givosaith Opem Catentor | 811 o |a s
wi -
DESCRIPTION Tvee [STD VOLUME ote peno
I ALS |AS (LS | S Outputs
Quad Exclusive OR/NOR
1281 ° > 135 .
4-Bit parallel Binary Accumulators 681 . 2 Gates 2
3 Bit True/Complement,
] e (e ‘87 .
' ‘181 r 3 E'ement
4-Bit Arithmetic Logic Units/ ry .
Function Generators ’ ‘381 Py 2 BIPOLAR BiT-SLICE PROCESSOR ELEMENTS
‘881 A 3 CASCADABLE TECHNOLOGY
4-Bit Arithmetic Logic Unit , IPTI T TYPE VOLUME
) 382 . 2 DESCRIPTION 0 as | as |ts| s
with Ripple Carry B N-BITS
182 b 2 8 Bit-Slice Yes ‘888 . 5 x
Look-Ahead Carry | 16-Bit A 3 _8
Generators 282 A c
32.Bit 882 D 3 i
Quad Serial Adder/Subtractor 385 . 2 —
8 Bit Slice Elements ‘888 A 5 ©
c
MULTIPLIERS _9
Lo
TECHNOLOGY Q0
DESCRIPTION TYPE [ STD voLum
aLs |as[is | s [VOHUME =
T . 3
2-Bit-by-4-Bit Parallel Binary Multipliers | 261 . (V9
” L]
4-Bit-by-4-Bit Parallel Binary Multipliers 284
285 o N
25-MHz 6-Bit Binary Rate Muitipliers ‘97| e
25 MHz Decade Rate Multipliers 167 o
8-Bit x 1-Bit 2's Complement Multipliers ‘384 .
16-Bit Multimode Multiplier ‘1616 A 5

® Denotes available-technology.

A Denotes planned new products.

A Denotes *'A’* suffix version available in the technology indicated.
S Denotes supplement to data book.

i
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FUNCTIONAL INDEX

MEMORIES
USER-PROGRAMMABLE READ-ONLY MEMORIES (PROM's) . REGISTERED PROM's
STANDARD PROM's VPE
DESCRIPTION | TYPE ORGANIZATION | o | S | vOLuME
DESCRIPTION TYPE orcanization | TYPE s | voLume TBP34R162 4096W x 48 3State | A
QUTPUT 16K-Bit Arrays 4
TBP34SR165 |  4096W x 48 3State | A
TBP28S166 2048W ~ 8B 3State | @
TBP38S165 2048W x 8B 3State | A
TBP38S166 2048W ~ 88 3-State | A RANDOM-ACCESS READ-WRITE MEMORIES (RAM's)
16K-Bit Arrays | TBP38SA165 | 2048w x 88 oc a
TBP38SA166 | 2048W x 8B oc A Tvee TECHNOLOGY -
TBP345162 4096W x 48 3-State A DESCRIPTION ORGANIZATION | OF | TYPE [ STD VOLUME
TBP34SA162 | 4096W x 48 oc A oUTPUT | A AS| S
TBP24S81 2048W x 4B 3IState | ® 25te | 201 -
TBP24SAB1 2048W x 48 oc . 25681t Arrays 256 x 1 o T 300 <
TBP28SB5A 1024W x 88 3State | A oc 1 s | o
TBP28SB6A 1024W x 8B 3State | o Toow | 1es s A
8K-Bit Arrays | TBP2BSAB6A | 1024w x 8B oc . 481 Arrays 16 x4 o [ 219 ~
TBP38585 1024W x 88 3-State | A oc 288 ~ T8
TBP38S86 1024W x 8B 3State | A Y KT y
TBP38SABS 1024W x 88 oc A 76 61 Mureie Port
TBP38SAB6 1024W x 88 oc A 4 | Regster Fie 8x2 IState [ 172 [ ®
TBP24S41 1024W x 4B 3State | @ oc Tl 2
TBP24SA41 1024W x 4B oc L] 16-Bit Register File’ 4 x4 -
3-State | 670 .
KBt Arays | TEP28542 512W x 88 3State | TS 570 o
m TBP28SA42 512W x 88 oc . 16 x4 3State [~ 3
c TBP28846 512W x 88 | 3Stare | ® Register Fles 2k °
3 TBP28SA46 512W x 88 oc .
2 Ko Arays | 15738522 256W x €8 IState | A FIRST-IN FIRST-OUT MEMORIES (FIFO'S)
6' TBP38SA22 256W x 88 oc A proees TECHNOLOGY
: T8P24510 256W x 4B 3-State ® DESCRIPTION OF TYPE VOLUME
o 1K-Bit Arrays TBP24SA10 256W x 4B ocC [ auTPUT ALS | AS | LS | LS
- TBP34S10 256W x 4B 3Ste | A 16 Words x 5 Bits 3State | 225 .
5 Iz:?;:g;g zggx : :'; z_g:;e : 64 Words x 5 Bits 3-State 233 | a 5
o 64 Words x 4 Bits 3-State 232 | A
@ 256.8it Arrays | TEP18SA030 32w x 88 oc .
x TBP38S030 32w x 8B 3State | @
TBP385A030 32w x 88 oc )
LOW-POWER PROM's
TYPE .
DESCRIPTION TYPE ORGANIZATION s | voLume
OUTPUT
TBP2BL166 2048W x 88 3State | @
16K-Bit Arrays | TEPIBL165 2048W x 8B 3State | ®
TBP38L166 2048W x 88 3-State | ®
TBP34L162 4096W x 4B 3-State | A
TBP28LB5A 1024W x 88 3State | A
BK.Bit Arrays | TEP2BLEBA 1024W x 8B 3State | ®
TBP38LB5 1024w x 88 3State | A
TBP38LBS 1024W x 8B 3State | A 4
TBP28LA2 |- 512W x 8B 3State | ®
KBt Arays | ropogLas 512w x 88 | 3State | ®
TBP28L22 256W x 8B 3State |
2K-Bit Arrays | TBP28LA22 256W x 8B oc .
TBP38L22 256W x 8B 3State | A
1K-Bit Arrays | TBP34L10 256W x 4B 3State | A
256-Bit Arrays | TBP38LO30 32W x 8B 3State | A
® Denotes available technology. .

A Denotes planned new products. .
A Denotes "“A’’ suffix version available in the technology indicated,
B Denotes ‘‘B'' suffix version available in the technology indicated.
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FUNCTIONAL INDEX

PROGRAMMABLE LOGIC ARRAYS

PROGRAMMABLE LOGIC ARRAYS

DESCRIPTION INPUTS ouTPUTS TYPE ms |V % fvorume
NO. TYPE NO PINS
8 | Active-Low | 'PAL16LB-15 .
, ® 4 ‘PALIGR4-15 |
mpact PAL® Circuits 16 20
6 | Registered [PALI1GR6-15 [ @
8 ‘PAL16RB-15 | ®
8 Active-low | 'PAL16L8-25 L
Half-Power 4 ‘PALIGR4-25 | ®
16— 20
Impact Circuits 6 | Registered |'PALIGRE-25 |
8 "PALIGR8-25 |
8 | Active-Low | 'PALIGLBA D
High-Performance PAL® 6 4 ‘PALIGRA . 2
Circuits 6 | Registered |‘PAL1GREA .
8 “PALIGRBA .
8 [Active-tow | PALIGRBA2 | e
Half-Power PAL® 16 4 “PALICR4AZ [ @ 2
Circuits 6 | Registered |['PALICRBA2 | ®
8 "PALICABA 2 | ®
8 | Active-low | 'PALZOLBA A
High-Performance PAL® 2 4 ‘PAL20R4A A 2
Circuits 6 | Registered |‘PAL20R6A A
8 *PAL20RBA A
8  |Activelow ['PALZ0LBA-2 | A
Half-Power PAL® 2 4 ‘PAL20R4A-2 | A 2
Circuits 6 | Registered |'PAL20REA-2 | A
8 PAL20RBA-2 | A
10 [Active-low [‘PAL20L10-20 | A
Exclusive-OR PAL® 2 4 ‘PAL20X4-20 | A 2
Cireuits 8 | Registered |'PAL20X8-20 | & 4
10 ‘PAL20X10-20 [ A
8 [Actve-low | 'PALRI9L8-35 | A
Exclusive-OR PAL® 2 4 ‘PAL20X4-35 | A 2
Cireuits 8 [ Registered |'PAL20X8-35 | A
10 “PAL20X10-35 A
8 [Actuvellow ['PALI9LB25 | &
Registered-Input PALY 10 a "PALR1SR4-25 | A 2
Circuits 6 | Registered [ 'PALR19R6-25 | 4
8 ‘PALRI9RB-25 | A
8 | Activellow | ‘PALRI9LB-40 | 4
Registered-Input PAL® 1 4 ‘PALR19R4-40 | 4 2
Circuits 6 | Registered | ‘PALRISR6-40 | A
8 ‘PALR19R8-40 | A
8 | Active-low | ‘PALTISLB-25 | A
Latched-Input PAL® 10 4 'PALTI9RA-25 | A 2
Circuits 6 | Registered ['PALTI9R6-25 [ A
s | "PALTIORE-25 | &
8 [Active-low |'PALTISLB-40 | A
Latched-Input PAL® 1 4 ‘PALTISR4-40 | A 2
Circuits 6 | Registerea [PALTIORS-40 | A
8 ‘PALTI9R8-40 | A
Field-Programmable 1 R 3State | FPLAB39 . 20
14x32x6 Logic Arrays oc FPLAB40 .

®PAL is a registered trademark of Monolithic Memories Incorporated.

® Denotes available technology.
ADenotes planned new products.
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TYPES SN5400, SN54H00, SN54L00, SN54L.S00, SN54S00,
SN7400, SN74H00, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

REVISED DECEMBER 1983

SN5400, SN54HO00, SN54L00 . .. J PACKAGE

* Package Options Include Both Plastic and SN54LS00, SN54S00 ... J OR W PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN7400, SN74H00 ... JORN PACKAGE
and Ceramic DIPs SN741.S00, SN74S00 ... D, J OR N PACKAGE

(TOP VIEW)
e Dependable Texas Instruments Quality and
Reliability ath U vee
1B 2 1300 48
description 1y O3 12§ 4A
These devices contain four independent 2-input NAND 2a (4 nl 4y
gates. 2B s 10[]1 3B
2y (s a[] 3A
The SN5400, SN54H00, SN54L00, and SN54LS00, GND[}7  8[I3Y
and SN54S00 are characterized for operation over the
full military temperature range of ~55°C to 125°C. The SN5400, SN54HOO ... W PACKAGE
SN7400, SN74H00, SN74LS00, and SN74S00 are (TOP VIEW)
1 3 0| 0|
characterized for operation from 0°C to 70°C. ialh U hay
FUNCTION TABLE (each gate) 1B 2 1348
1ygs 12Paa
INPUTS OUTPUT Vecds mDa6nND
A B v 2y[ds 1038
2A s o[] 3A
H H L o 2B(7 g[13Y
L X H
X L H
SN54LS00, SN54S00 . . . FK PACKAGE

SN74LS00, SN74S00 ... FN PACKAGE

L {TOP VIEW) . 3
logic diagram (each gate) :
2]
A —] Ll
v Q
B —— >
(i1
(m]
positive logic ,—_'
Y=A-Bor Y=A+B -
NC - No internal connection
PRODUCTION DATA .
This document contains information current as Y}
of publication date. Products conform to TEXAS
specifications per the terms of Texas Instruments 3-3
standard warranty. Production chessing does INSTRUM ENTS
not necessarily include testing of all parameters. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN5400, SN54H00, SN54L00, SN54LS00, SN54S00,
SN7400, SN74H00, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

schematics (each gate)

‘00, °LOO 'Hoo

Vee

2.8k 760 2

A—g¢

Vcc
58 Q2

B

INPUT CLAMP 4
DIODES ARE

»l
Ll

NOT ON
‘LO0 CIRCUITS

al
”
H
~
o
%
P -
x
te]
—\AN-

GND &

®— GND

CIRCUIT R1 R2 R3 R4
‘00 4 kQ 1.6 k2 {130 Q 1kQ
'L00 40 k2 20kQ 5002 |12k

L L .

‘LS00
Vee
3 120 2
- A—¢
-
- y
) y
m
<
(9]
m
»n
L 2 4,; . GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
" Supply voltage, Ve (see Note 1) ‘00, 'HOO, ‘LS00, SO0 . .. .ot vt it ittt ir e iiee e ie it e e ainraaaans 7V
00 Lttt et e e e e e e 8V
Input voltage: ‘00, 'HOO, 'LOD, ‘SO0 . . . ...ttt ittt ittt ii e iie et anea sy 55V
B 50 7V
Operating free-air temperature range: SNG4’ . . ... .. . .. . . it i i e —55°C to 125°C
, SNTA ettt e e 0°C to 70°C
Storage temperature range .. ... . L T R — 65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
0
3-4

TeExas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN5400, SN7400
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5400 SN7400
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 | 4.75 5 56.25 A
ViH High-level input voltage 2 2 \Y
VL Low-level input voltage 0.8 08 \
loH High-level output current -04 —~04 mA
lgL Low-level output current 16 16 mA
Ta  Operating free-air temperature . - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5400 SN7400
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX MIN TYP} MAX
Vik Vec=MIN, I =—12mA -15 —-15
VOH Vec=MIN, V| =08V, Igy=-04mA 24 34 24 34
VoL Vee = MIN, VIH=2V, lgL =16 mA 0.2 0.4 0.2 0.4
Iy Vee=MAX, V=55V 1 1| ma
Y] Veeg=MAX, V=24V . 40 40 uA
I'TH Vee=MAX, V=04V - 1.6 - 1.6 mA
los§ Vee = MAX -20 —55 | —18 - 55 mA
lccH Voo = MAX,  Vp=0V 4 8 4 8 mA
lccL Vec=MAX, V=45V 12 22 12 22 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. CD
1 All typical values are at Voe = 5 V, T4 = 25°C. L
§ Not more than one output should be shorted at a time. 0
switching characteristics, Vcc =5 V, Ta = 25°C (see note 2) E
FROM T0 (a]
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT) =l
=
tPLH 1" 22 ns '_
AorB Y R =400 &2, CL=15pF B
tPHL 7 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
Ti \‘EIP
EXAS 3-5
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TYPES SN54H00, SN74H00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54H00 SN74H00
UNIT

MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 4.75 5 56.25
ViH High-level input voltage 2 2
VL Low-level input voltage 0.8 0.8
loH High-level output current —-05 - 05 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature - 55 125 0 70 OC‘

electrical characteristics over recommended operating free-air temperature

range {unless otherwise noted)

PARAMETER TEST CONDITIONS T MIN TYP$ MAX | UNIT
Vik Vee = MIN, I =—-8mA -15 v
VOoH Vee = MIN, ViL=08v, loH = —0.5mA 24 3.5 \
VoL Vee = MIN, ViH=2Vv, loL =20 mA 0.2 04 \
1] Ve =MAX, V=55V 1 mA
UH Vee = MAX, V=24V 50 uA
ITH Vee=MAX, V=04V -2 mA
1os§ Vee = MAX — 40. —100 { mA
IcCH Vge=MAX, V=0V 10 168 mA
IceL Vee = MAX, V=45V 26 40 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5 V, TA = 25°C (see note 2)
FROM T0 )
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPPLH 5.9 10 ns
AorB Y R =280 Q, CpL=25pF
tPHL 6.2 10 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
’
Texas X
INSTRUMENTS
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TYPE SN54L00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L00
UNIT

MIN NOM MAX
Vce Supply voltage 4.5 5 55
V|H High-level input voltage 2
VL Low-level input voltage 0.7
loH High-level output current -0 mA
loL Low-level output current 2 mA
Ta Operating free-air temperature - 55 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54L00
PARAMETER TEST CONDITIONS UNIT
MIN TYP$ MAX
VOH Vee = MIN, ViL=07v, lop=-0.1 mA 2.4 33
VoL Vce = MIN, VIH=2V, loL=2mA 0.15 03
1) Vec=MAX, V=55V 0.1 mA
H Vee =MAX, V=24V 10 BA
L Vee =MAX, V=03V —018 | mA
los$ Vee = MAX -3 -15 | mA
leccH Voo =MAX, V=0V ' 044 08 | mA FERRN
lecL Voo =MAX, V=45V 116 204 | ma | 3
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, .
t All typical values are at Vo = 5 V, T = 25°C. 7
§ Not more than one output should be shorted at a time. Lu
switching characteristics, Vec =5 V, TA = 256°C (see note 2) 9
FROM T0 a
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT) (a]
tPLH : 35 60 | ns ]
AorB Y : RL =4k, Cp =50pF - =
tPHL 31 60 ns -

NOTE 2: See General Information Section for load circuits and voltage waveforms.

f} )
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TYPES SN54LS00, SN74LS00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS00 SN74LS00 ’
UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage . 4.5 5 6.5 | 4.75 5 5.25 \"
ViH High-level input voltage 2 2
Vi Low-level input voltage 0.7 0.8
oy High-level output current | —-04 -04 mA
loL Low-level output current 4 8| mA
Ta  Operating free-air temperature —-55 126 0 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN54L500 SN74L500
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP}$ MAX | MIN TYP} MAX
Vi Vce = MIN, lj=—=18mA -15 -15
VoH Vee=MIN, V| =MAX, Igy=-04mA 25 34 2.7 34
Vee=MIN,  Vig=2V, loL=4mA 025 04 025 04
VoL \
Vee =MIN, VIH=2V, loL=8mA 0.35 0.5
H Vee=MAX, V=7V 0.1 0.1 mA
1IH Vee=MAX, V=27V 20 20 kA
he Vee=MAX, V=04V —-0.4 -04 mA
los$§ Vge = MAX ’ -20 —100 | -20 —-100 | mA
IccH Vec=MAX, V=0V ) . 08 16 08 16| mA
lceoL Vece=MAX, V=45V 24 4.4 24 4.4 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
1 All typical values are at Voc =5V, Ta = 25°%
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2)
FROM TO )
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT) ’
tPLH 9 15 ns
AorB. Y RL =2k, CL=15pF
tPHL 10 15 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

3-8
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TYPES SN54500, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54S00 SN74S00
UNIT
MIN NOM MAX | MIN NOM MAX

Vce  Supply voltage . 4.5 5 5.5 | 4.75 5 5.2 \%
V|4 High-level input voltage 2 2

ViL Low-level input voltage 0.8 08 A\
loH High-level output current -1 -1 mA
lpL Low-level output current 20 20 mA
TA  Operating free-air temperature —~55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)’

SN54S00 SN74S00
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Ve = MIN, I} =-18 mA —-1.2 -1.2
VoH Vec=MIN, VL =08V, Igy=-1mA 25 34 27 34
VoL Veg=MIN,  Vig=2V, IoL = 20 mA 05 05
1 Vec=MAX, V=55V 1 1| mA
m Voo =MAX, V=27V 50 50 | wA
e Vee = MAX, V=05V -2 =2 mA
10s§ Ve = MAX B —40 -100 | -40 ~100 | mA iy
IcCH Vee=MAX, V=0V 10 16 10 16 [ mA. 3
IccL Vee = MAX, V=45V 20 36 20 36 | mA .
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. (D
t All typical values are at Vo = 5 V, T = 25°C. Ll
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. o
—
switching characteristics, Vg = 5 V, TA = 25°C (see note 2) a
FROM TO D
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT) wad
tPLH 3 45 ns -
R =280 2, CL=15pF =
PHL 3 5 ns
AorB Y
tPLH 4.5 ns
RL =280 0, CL=50pF
tPHL 5 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.
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TYPES SN5401, SN54HO01, SN54LS01,
SN7401, SN74H01, SN74LS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

REVISED APRIL 1985

® Package Options Include both Plastic and SN5401 ... JPACKAGE
Ceramic Chip Carriers in Addition to SN54LS01 ... J ORW PACKAGE

- h SN7401 ... J OR N PACKAGE
Plastic and Ceramic DIPS SN74LS01 ... D, J ORN PACKAGE

® Dependable Texas Instruments Quality and : (TOP VIEW)
liabili

Reliability v Ov U vee
.. 1A 02 13[] 4Y

description 18 O3 120 ag
These devices contain four independent 2-input-NAND 2y 4 13 4A
gates. The open-collector outputs require pull-up 2A s 100 3Y
resistors to perform correctly. They may be connected to 2B (s 9] 3B
other open-collector outputs to implement active-low GND [}7 8[] 3A

wired-OR or active-high wired-AND functions. Open-

collector devices are often used to generate higher VoH SN5. 461 SN54HO1 W PACKAGE

tevels. . (TOP VIEW)
The SN5401, SN54H01, and SN54LS01 are charac- 1A O U
terized for operation over the full military temperature q 1l 4y
ranges of —55°C to 125°C. The SN7401, SN74H01, 18 E§ :3% 48
and SN74S01 are characterized for operation from 0°C 1y E‘ 4A
10 70°C. Vee 04 110 GND
2y (s 100] 3B
FUNCTION TABLE {each gate} 2A s ol 3A
2B 7 8[J3Y
“INPUTS OUTPUT
A B v SN54HO1 . .. J PACKAGE
H H L SN74HO1 ... JORNPACKAGE
L X H (TOP VIEW)
x ¢t H 1a O UMEVCC
18 02 1348 72]
w O3 1204A L
logic diagram {each gate) 2a 04 14y 2
28 05 10038 >
A { 2y Os gg 3A Ll
S Y GND 7 s 3Y o
: -]
|—
SN54LS01 ... FK PACKAGE l_
positive logic SN74LS01 . ... FN PACKAGE
. (TOP VIEW)
Y=ABor Y=A+8B X253
) G ) .
3 2 1201
18[]4 18(] 4B
NC}]s 17{J NC
2y {le 16(] 4A
NC]7 15[} NC
2A ()8 14 3y
9 .|
oAV o
NZZMmOMm
(O]
NC - No internat connection
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TYPES SN5401, SN54H01, SN54LS01,
SN7401, SN74H01, SN74LS01 ,
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘01, 'HO1 'LS01
9— Vee Vee
: 17k - 8 k2
INPUTS 1
A [a
Jv
B .
vy Y,
ouTPUT Yy .
Y - OUTPUT
'7} , v
5k
GND /37 - —— GND
CIRCUITS R1 R2 R3
‘01 4k [ 1.6k | 1k
*HO1 28k | 7602 | 470 Q2
3 Resistor vaiues shown are nominal,
_|
I_—| absolute maximum ratings over operating free-air temperature range(unless otherwise noted)
w) Supply voltage, Vg (see Note 1): ‘01, 'HOT, 'LSOT. .. oottt i i i it iiaeiees 7V
m Inputvoltage: 01, HOT ... . e it ettt e et i i e e e 55V
< 410 7V
6 OFf-S1ate OUTPUL VOIAGE .+« v vt v i i et ettt e et e e et ettt et e e e s n st ettt et eeeeae s 7V
m Operating free-air temperature range: SNG4’ ... ... ...ttt ittt ie it nnenaenes —55°C to 125°C
(7] N7 e 0°C to 70°C
SOrage 1eMPEIatUIE TANGE v v vt v vt ettt et et et et e ee ettt ee e snteaneae e eianene s —65°C t0 150°C

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

3-12 | TexAas Q’

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN5401, SN7401
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5401 SN7401
UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 45 5 55 | 4.75% 5 525 \Y
ViH Highdevel input voltage 2 2 \"
ViL Low-level input voltage . 08 0.8 A
VoH High-level output voltage . 5.5 5.5 v
loL Low-level output current 16 16 [ mA
Ta  Operating free-air temperature . -~ 55 125 [\ 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER - TEST CONDITIONSt MIN TYP$ MAX | UNIT
Vik Vce = MIN, lh=—12mA -15 Vv
10H Vee=MIN, V| =08V, Voy=55V 0.25 | mA
VoL Ve = MIN, ViH=2V, loL =16 mA : 02 04 Y
Iy Vee = MAX, V=55V 1 mA
WK Vee =MAX, V=24V 40 | uA
he Vee = MAX, V=04V —1.6 | mA
lccH Vee = MAX, V=0V 4 8 | mA 3 i
IccL Ve = MAX, V=45V 12 22 | mA R
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. UJ
f All typical values are at Vgg = 6 V, T = 25°C. w
switching characteristics, Vcc =5 V, TA = 25°C (see note 2) S
FROM TO g
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (ouTPuT) -l
tPLH RL=4 kg, CL=15pF 35 55 | ns -
AorB Y -
PHL R =400 0, CL=15pF 8 15 ns
NOTE 2: See General Information Section for load circuits and‘ voltage waveforms.
T ' QIP
EXAS 3-13
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TYPES SN54H01, SN74H01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN- COLLECTOR OUTPUTS

recommended operating conditions

SN54H01 SN74H01
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 5.25 v
V(H High-level input voltage 2 2 v
V)L Low-level input voltage 0.8 0.8 \%
VoH High-level output voltage 6.5 5.5 \
loL. Low-level output current 20 20 | mA
Ta  Operating free-air temperature - 55 125 0 70 | °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYP$ MAX | UNIT
Vik Vee =MIN, 11=-8mA . —15 v
loH Vec=MIN, V| =08V, Vgou=55V 0.25 | mA’
VoL Ve =MIN,  Viy=2V, loL = 20 mA 02 04| Vv
I Veec =MAX, V=565V 1] mA
hH Vee =MAX, V=24V 50 | wA
L Vec =MAX, V=04V -2 | mA
3 ICCH Vee=MAX, V=0V 10 168 | mA
IcoL Vcc=MAX, V=45V 26 40 | mA
—l T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
_' 1 All typical values areat Voo =5V, Tp = 25°cC.
o switching characteristics, Vcc =5 V, TA = 25°C (see note 2)
m FROM TO
< PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
5 (INPUT} (OUTPUT)
tPLH 10 15 ns ~
m AorB Y Rl =280%, CL=25pF
tPHL 7.5 12 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
Ti {l’
3-14 | EXAS
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TYPES SN54LS01, SN74LS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS01 SN74LS01
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 6.5 | 4,75 5 5.25 \
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 0.8 A
VoH High-level output voltage 5.5 5.5 \"
loL Low-level output current 4 8 mA
TA  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS01 SN74LS01
PARAMETER TEST CONDITIONS t UNIT
MIN TYP} MAX | MIN TYP{ MAX
Vik Vee = MIN, Iy} =—18mA -15 -15 \
loH Vee = MIN, ViL=MAX, Vpu=55V 0.1 0.1 | mA
Vee = MIN, ViH=2V, loL=4mA 0.26 0.4 0.25 0.4 v
VoL
Vee = MIN, VIH=2V, lgL =8 mA 0.35 0.5
I Voo =MAX, V=7V 0.1 0.1 | mA
1%} Vee = MAX, V=27V 20 20 | pA R—
m Vee = MAX, V=04V —0.4 -04 | ma 3
lccH Vee = MAX, V=0V 0.8 1.6 0.8 1.6 | mA F
lccL Vec=MAX, V=45V 2.4 4.4 24 44 | mA 7))
wl
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 0
T All typical values are at Vge = 5 V, Tp = 26°C. S
switching characteristics, VCC =5 V, TA = 25°C (see note 2) UQJ
FROM TO -
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT -
(INPUT) (OUTPUT)
-
PLH 17 32 ns
AorB Y RL=2kQ, CL=15pF
tPHL 15 28 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
i
TExas % 315
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TYPES SN5402 SN54L02, SN54L.S02, SN54502,
SN7402 SN74LSO2 SN74502
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

REVISED DECEMBER 1983

SN5402, SN54LO2 . .. J PACKAGE
» Package Options Include Both Plastic and SN54LS02, SN54S02 . .. J OR W PACKAGE

. . . Lo N SN7402 ... JORN PACKAGE
Ceramic Cl.up Carriers in Addition to Plastic SN74LS02, SN74S02 . .. D, J OR N PACKAGE
and Ceramic DIPs

{TOP VIEW)
. g::;:;:::le Texas Instruments Quality and -~ C11T) wah Vee
1A (2 1300 4Y
description . 18 Os 12[J 4B
4A
These devices contain four independent 2-input-NOR 2v (s np
ates. 2A Qs 10g 3y
gates. 28s o138
- D 3A
The SN5402, SN54L02, SN54L.S02 and SN54S02 are GND 47 sp
characterized for operation over the full military temper-
ature range of —55°C to 125°C. The SN7402, SN5402 ... W PACKAGE
"SN74LS02 and SN74S02 are characterized for opera- {TOP VIEW)
tion from0°C to 70°C. '
' it Uiy
FUNCTION TABLE (each gate) 1802 13048
1y s 120 4A
INPUTS OUTPUT ‘ vee O 110 GND
A B ' 2y (0ds 10[] 38
H X L 2A s o[] 3A
X H L 287 8[] 3y
L L H

SN54LS02, SN54502 .. . FK PACKAGE
SN74LS02, SN74802 . .. FN PACKAGE

logic diagram (each gate) (TOP VIEW) : 3
A (2]
Y
— 3
positive logic u>_,
D .
Y=A-BorY=A+8B |—_|
=
NC - No internal connection
PRODUCTION DATA t l
This document contains information current as
of publication date. Products conform to TEXAS 3-17
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TYPES SN5402, SN54L02, SN54LS02, SN54S02,

SN7402, SN74LS02, SN74S02

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

schematics (each gate)

02 'LO2
—Vee - . 4 Vee
4kQ 16k 1302 40kQ 20k 50023
INPUTS s
A——q _K_: INPUTS
] A
X
OU";PUT OUTPUT
p—Y
4k
. | M 8
6 V
1k >
X AN VWA 12kQ23
,;7 GND GND
‘1§02 'S02
*—Vce Vce
<
20k 3 8 kS 28kQ 3 09kQ3 50023
y INPUTS r/ > INPUTS 1 }
3 Ja s T K
10kQ2 2 'y 35k
& 28k OUTPUT
_l . Y
Q ra OuTPUT
_| 20 k v
r~- B {d- [ - B
7&¢ B
BRI vy
< ry 500 &2
— 1.5k82
0.
m .
(7] o
) . ,;, 9 < GND
,37 L 4 GND .
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vcc (see Note 1): 702, 'LS02, 'S02 ... ittt it ittt ettt e innaan 7V
T 7Y 8V
Input voltage: "02, 'L02, 'S02 . ... .. ...ttt it ittt it e e, 55V
02 e e e 7V
OFf-state OUTPUL VOITAGE . + o o vt vt s ot ettt ettt e e et et e e e et ettt e e 7V
Operating free-air temperature range: SNBA’ . . . ... it in ittt it e —55°C to 125°C
SNTA e 0°C to 70°C
StOrage teMPErature FANGE . .o v v vt vttt e et s e tee e e et a et nene e tanaeaaensaraenanns —65°C to 150°C
NOTE 1: Voitage values are with respect to network ground terminal.
i
3-18 XAS b
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TYPES SN5402, SN7402
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN5402 SN7402
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.75 5 5.25
ViH High-level input voltage . 2 2
ViL Low-leve! input voltage 0.8 0.8 v
loH High-level output current -0.4 —0.4 mA
loL Low-level output current - 16 ’ 16 mA
Ta  Operating free-air temperature —55 125 0 70) °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5402 SN7402
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Ve = MIN, ly=—12mA -15 -15 \
VoH Vee = MIN, ViL=08V, Igy=-04mA 24 3.4 24 3.4 \Y
VoL Vee = MIN, ViH=2V, loL=16 mA 0.2 0.4 0.2 0.4 \
I Vec=MAX, V=55V 1 1 mA
K Vee=MAX, Vi=24V : 40 40 sA
TN Vee=MAX, V=04V -1.6 -1.6 mA
los§ Vee = MAX : —-20 —55 {—-18 —55 mA ORI
IceH Veec = MAX, V=0V : 8 16 8 16 mA 3 .
IcoL Vee = MAX, See Note 2 14 27 14 27 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
t All typical values are at Ve = 5 V, T = 25°C. ‘
§ Not more than one output should be shorted at a time. 2
NOTE 2: One input at 4.5 V, all others at GND. . >
switching characteristics, VCc =5 V, Ta = 25°C (see note 3) . B’
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT -t
(INPUT) (ouTPUT) t
tPLH 12 22 ns
AorB Y " R =4009, CL=15pF
tPHL 8 15 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
T {l’
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TYPE SN54L02

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54L02

MIN NOM MAX unIT
Vee  Supply voltage 4.5 5 5.5 v
V|4 High-level input voltage 2
V)L Low-level input voltage 0.7
loH High-level output current -0.1 mA
lor.  Low-level output current 2| mA
Ta  Operating free-air temperature -65 125 °c

_electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN54L02
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX
VOH Vee = MIN, ViL=07V, lpy=—-0.1mA 24 33
VoL Vee = MIN, ViH=2V, loL=2mA 0.15 0.3
Iy Vee=MAX, V| =55V 0.1 [ mA
IH Vee = MAX, V=24V 10 uA
L Vee =MAX, V=03V -0.18 | mA
los§ Vee = MAX ~3 -15 | mA
IccH Veg =MAX, V=0V [0F:] 16 | mA
3 IccL Ve < MAX,  See Note 2 14 26| mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 5 V, Tp = 25°C.
_' § Not more than one output should be shorted at a time.
_l NOTE 2: One input at 4.5 V, all others at GND.
r- . . P
switching characteristics, Voc =5 V, Ta = 25°C (see note 3) ‘
g FROM TO -
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
< (INPUT) (ouTPUT)
0 tPLH 31 60 ns
m AorB Y R =4k, Cy =50pF
o tPHL ’ 35 60 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
T ‘l’
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TYPES SN54LS02, SN74LS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54L502 SN74LS02
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage . 4.5 5 5.5 | 4.75 5 5.25
V|4 High-level input voltage . 2 2
ViL Low-level input voltage ’ 0.7 0.8
loH High-level output current -04 —04 | mA
loL Low-level output current 4 8| mA
Ta  Operating free-air temperature - 55 . 125 0 70| °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS02 SN74L.502
PARAMETER TEST CONDITIONS T - UNIT
: MIN TYP$ MAX | MIN TYP$ MAX
VikK Vee = MIN, l|=—18mA -1.5 —-15
VOH Ve = MIN, ViL = MAX, loH=—-04mA 25 3.4 27 34
Vce =MIN, ViH=2V, loL=4mA 0.25 0.4 0.25 04
VoL \%
Vee = MIN, Vig=2V, loL=8mA 0.35 0.5
I Veg=MAX, V=17V 0.1 0.1 mA
WH Vce = MAX, V=27V 20 20 uA
I'TH Veo=MAX, V=04V -0.4 —-04 | mA
los$§ Vee = MAX —-20 — 100 | —20 —-100 | mA 3
IccH Vee=MAX, V=0V 1.6 3.2 1.6 3.2 mA
IccL Vee = MAX,  See Note 2 2.8 5.4 2.8 54 | mA (7)]
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 8
t All typical values are at Ve =5 V, T = 25°C -
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. >
NOTE 2: One input at 4.5 V, all others at GND. w
switching characteristics, VcCc =5 V, TA = 25°C (see note 3) o
FROM TO ) -l:'l
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT) -
tPLH : 10 15 ns
AorB Y R =2kQ, CL=15pF
tPHL 10 15 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.

TeExAs *? 3-21
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TYPES SN54502, SN74S02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54502 SN74502
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 65 | 4.75 5 5.25
ViH High-level input voltage 2 2
ViL Low-level input voltage 08 0.8
loH High-level output current -1 -1 mA
loL Low-level output current 20 20| mA
Ta  Operating free-air temperature -~ 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

w

S30IA3IA 111
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SN54502 SN74502
PARAMETER TEST CONDITIONS . UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vik Vee = MIN, I} =—-18 mA -1.2 -1.2
VoH Ve = MIN, ViL=08V, IpH=—1mA 25 34 27 34 -
VoL Vee = MIN, ViH=2V, loL =20 mA 05 05
Iy Vee =MAX, V=55V 1 1] mA
I Voe =MAX, V=27V 50 50 uA
TN Vec=MAX, V=05V -2 -2 | mA
los$§ Vg = MAX —40 -100 | —40 —100 | mA
lccH Vee=MAX, V=0V 17 29 17 29 | mA
IccL Vee =MAX,  See Note 2 26 45 26 45 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo = 5 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
NOTE 2: Oneinputat4.5 V, all others at GND.
switching characteristics, Vcg =5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH. 35 5.5 ns
R =280%, Cp =15pF
PHL ) 3.5 5.5 ns
AorB Y
tPLH 5 ns
RL=280%, CL=50pF
tPHL - 5 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
i
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TYPES SN5403,. SN54L03, SN54LS03, SN54S03,
SN7403, SN74LS03, SN74S03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983

SN5403, SN54L03 ... JPACKAGE
SN54LS03, SN54S03 ... JORW PACKAGE
SN7403 ... JORNPACKAGE

¢ Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs SN74LS03, SN74503 ... D, J ORN PACKAGE
¢ Dependable Texas Instruments Quality and {TOF VIEW)
Reliability 1A M U 141 Vee
L. 48
description 18 (]2 13
i s 120 4A
These devices contain four independent 2-input NAND 2A 0a 10 4y
gates. The open-collector outputs require pull-up 28 []s 10[] 3B
resistors to perform correctly. They may be connected to 2y (s 9[] 3A
other open-collector outputs to implement active-low GND (7 s[] 3Y

wired-OR or active-high wired-AND functions. Open-
collector devices are often used to generate higher VoH

levels. SN54LS03, SN54S03 . .. FK PACKAGE

SN74LS03, SN74S03 ... FN PACKAGE
The SN5403, SN54L03, SN54LS03 and SN54S03 are (TOP VIEW)

characterized for operation over the full military temper-

Q
ature range of —55°C to 125°C. The SN7403, a9 9a
SN74LS03 and SN74S03 are characterized for opera- e g o g
tion from 0°C to 70°C. 3 21219

1Y [J4 18[] 4A
. NC [Js 17[] NC
FUNCTION TABLE (each gate) . 2A (6 16[] 4Y
NC []7 15[} NC
INPUTS OUTPUT 2B []s 14(] 3B
A B Y 9 13 R
o Y Fa Ve 1
S EEE R 3
L X H 1G] L
X L H ‘
NC - No internal connection m
o
w
logic diagram {each gate) (]
-
-
A
v -
B
positive logic
Y=A BorY=A+B
PRODUCTION DATA .
This document contains information current as Q‘
of p'qbli'gation dﬂte. Proti'u1|_:ts clnnform to TE . 3-23
specifications per the terms of Texas Instruments . -
standard warrpanty. Production rrncessing does INSTRUMENTS
not necessarily include testing of all parameters.
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TYPES SN5403, SN54L03, SN54LS03, SN54S03,
SN7403, SN74LS03, SN74S03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘03 ' ‘LO3
- Vee
¢ Vee
40 k§2 20 k2
INPUTS
INPUTS A OUTPUT
A —4¢ B Y :
B8 OUTPUT
o J Y
A
GND
-0 ,;f GND
'LS03 'S03
Vee \ 4 Vee
INPUTS 17 k2 8k 90082
A Jf‘gi :
3 5 I INPUTS OUTPUT
A Y
—
A Y 4 6
_| =
- A .
OUTPUT
- 7F~ v
m
5kS§2
<
5 ,;‘; * ®— GND
m
(/]
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1): '03,°LS03,°S03 ... .o ittt YAY
0 8V
Input voltage: "03,7L03, 'S03 .. .ttt e 5V
B0 Y 1 T T 7V
Off-state output voltage: ‘L0 ... ittt ittt e it i i e e e 8V
B T 0 = 01 O 70V
Operating free-air temperature range: SNBA' . ... .. . . s -55°C to 125°C
SNTA ettt e e e e 0°C to 70°C

Storage temMPErature FANGE . ... v v vv et ennnensnnnenesoseesenesasesessoensnsansanns

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

: {i}
324 Texas
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TYPES SN5403, SN7403
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5403 SN7403 UNIT
MIN NOM MAX | MIN NOM MAX

" Vee  Supply voltage 45 5 655|476 5 625 | V
Viy High-evel input voltage 2 2 \
ViL Low-level input voltage 08 0.8 v
VoH High-level output voltage . 5.5 5.5 \
loL Low-level output current ’ 16 16 | mA
TA  Operating free-air temperature -85 125 0 70 | °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYP$ MAX | UNIT
ViK Vee = MIN, I =—12mA -15 \
1OH Vee = MIN, ViL=08V, Vgu=55V 0.25 | mA
VoL Vee = MIN, Vig=2V, loL =16 mA 0.2 04 \4
I Vee=MAX, V=55V 1| mA
hH . Vee=MAX, - V=24V 40 | pA
I Vec=MAX, V|=04V i -16 | mA ,
Icch Voo =MAX, V=0V 4 8|lma |f 3 :
lccL Veg=MAX, V=45V 12 22 | mA i
t For conditions shown as MIN ér MAX, use the appropriate value specified under recommended operating conditions. u)
$ All typical values are at Vog =5 V, Ta = 25°C, 11 ]
switching characteristics, Vcc =5V, TA = 25°C (see note 2) ;
FROM TO L
PARAMETER TEST CONDITIONS X MIN TYP MAX | UNIT Q
(INPUT) (OUTPUT)
md
tPLH RL =4 kg, CL=15pF 35 45 | ns
AorB Y -
tPHL R =400 g, CpL=15pF 8 15 ns
NOTE 2: See General Information Section for load circuits and voitage waveforms.
T {l’
EXAS 395
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TYPES SN54L03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54L03 g
UNIT
MIN NOM MAX

Ve Supply voltage 4.5 5 6.5 A\
ViH  High-level input voltage 2 \
VL Low-level input voltage 0.6 \
VoH High-level output voltage 55 v
oL  Low-level output current . 2| mA
Ta  Operating free-air temperature : - 55 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS T SNeTLO3 UNIT
MIN TYP$ MAX

10H Vecc=MIN, V|L=08V, VoH=55V 50 | uA

VoL Vee = MIN, VIH=2V, IgL=2mA 0.156 0.3 \

I Voo =MAX, V=55V 0.1 | mA.

I Voo =MAX, V=24V 10 | uA

I Vce = MAX, V=03V 018 | mA

IccH Voo =MAX, Vi=0V 044 08 | mA
3 IceL Vee = MAX, . V=45V ' 116 204 | mA

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

:|| 1 All typical values are at Ve = 5 V, Ta = 25°C.
™ switching characteristics, Voc =5 V, TA = 25°C (see note 2)
) FROM TO
m PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
< (INPUT) {OUTPUT)
—
O tPLH 60 90 ns
m AorB Y : Ry =4 kQ, C =50pF
7] tPHL 33 60 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {l’
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TYPES SN54LS03, SN74LS03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS03 SN74LS03 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 1 475 5 525 \
V|4 High-level input voltage 2 2 \
Vi Lowlevel input voltage 0.7 0.8 v
VoH High-level output voltage 5.5 5.5 A
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 7 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

) SN54LS03 SN74LS03
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vee = MIN, lj==18mA —-15 |- —-15 \
IoH Vee = MIN, ViL=MAX, V=55V 0.1 0.1 | mA
Vee = MIN, ViH=2V, loL=4mA 0.26 0.4 0.25 0.4 v
VoL
Vce = MIN, VIH=2V, . lgL=8mA 0.35 0.5
N Vee=MAX, V=7V 0.1 : 0.1 { mA
HH Voo =MAX, V=27V 20 20 | pA T
e Vee=MAX, V=04V —04 —04 | mA 3
lccH Vee=MAX, V=0V : 0.8 1.6 0.8 1.6 | mA
lcoL Vec=MAX, V=45V 2.4 4.4 24 44 | mA 7))
Ll
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. o
 All typical values are at Vo = 5 V, Tp = 25°C. ;
switching characteristics, Vcc =5 V, TA = 25°C (see note 2) ISI
FROM TO . . |
PARAMETER . TEST CONDITIONS MIN TYP MAX | UNIT -
(INPUT) (OUTPUT) :
7 32 =
t, 1 ns .
PLH AorB Y RL =2k, Cp=15pF
tPHL . 15 28 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

TeExAas {? 7 3-27

INSTRUMENTS

POST OFFICE BOX 225012 » DALLAS, TEXAS 75265



TYPES SN54503, SN74S03
QUADRUPLE 2- INPUT POSITIVE- NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

. SN54S03 SN74S03
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4,75 5 5.25 A\
V)4 High-level input voltage 2 ) 2 v
ViL Low-level input voltage 0.8 0.8 \'
VoH High-level output voltage 6.5 5.5 v
lor Lowlevel output current 20 20 | mA
TA_ Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT
VIK Vee = MIN, I =—=18mA -1.2 v
IoH Vee = MIN, ViL=08YV, VoH=5.5V 0.25 | mA
VoL Vee = MIN, Vig=2V, loL =20 mA 0.5 A
1] Voo = MAX, V=55V 1 mA
IIH Vee=MAX, V=27V 50 | wA
LITH Vee = MAX, =05V -2 | mA
3 lccH Veeg=MAX, V=0V 6 13.2| mA
IccL Ve =MAX, V| =45V 20 36 | mA
—i t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
—| $ All typical values areat Vo =5 V, T = 256°C.
-
o switching characteristics, Vcc =5 V, TA = 25°C (see note 2)
. | ranameren FRom ro TEST CONDITIONS MmN TYP max| uwniT
< (INPUT) {OUTPUT)
O tPLH 2 5 7.5 ns
m R =280, Ci_=15pF
w tPHL ' 2 45 7] s
AorB Y
tPLH 7.5 ns
R =280 %, C| =50pF
tPHL 7 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
IJi
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TYPES SN5404, SN54H04, SN54L.04, SN54LS04, SN54504,
SN7404, SN74H04, SN74LS04, SN74S04
HEX INVERTERS

REVISED DECEMBER 1983

SN5404, SN54H04, SN54L04 . . . J PACKAGE
e Package Options Include Both Plastic and SN54LS04, SN54504 ... J OR W PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN7404, SN74HO04 ... JORN PACKAGE

and Ceramic DIPs SN74LS04,SN74S04 ... D,JORNPACKAGE
(TOP VIEW)
e Dependable Texas Instruments Quality and
Reliability 1A 0 Unhed Vee
1Y [j 2 13[] 6A
description 2A 3 120 6Y
These devices contain six independent inverters. 2Y 4 1 5A
: . ‘ 3A (s 10& 5Y
The SN§404, SN54H04, SN54L04, SN54LS04 and 3Ys  ofJ4A
SN54S04 are characterized for operation over the full GND 07 8[14Y
military temperature range of —55°C to 125°C. The
SN7404, SN74H04, SN74LS04 and SN74S04 are SN5404, SN54HO04 . .. W PACKAGE
characterized for operation from 0°C to 70°C. ’ (TOP VIEW)
1A [h 14011y
FUNCTION TABLE (each inverter) 2Y 2 13(] 6A
INPUTS ouTPUT 2a0s  2pey
A Y vee 04 11[] GND
3A s wB 5Y
H L 3y 56 9f] 5A
L H 4A 7 g[] 4Y

SN54LS04, SN54504 . .. FK PACKAGE

logic diagram (each inverter) SN74LS04. SN74504 . .. FN PACKAGE v 3 ;
' {TOP VIEW) '
v 8«
2238 n
3 21219 o
2A 18] 6Y —
NC 17[j NC >
. 2y 16[] BA Ial
positive logic NC" 15 [ NC
3A 14[] 5Y =l
Y=A 9 10 111213 ||:
00 >
mZZe
(U]
NC - No internal connection
PRODUCTION DATA :
1}1is d%?.ume'n( cndnlains;nf%rmatiun cli"el'li as TE {?
0 PIJ ication ate. roducts conform to NAS
specifications per the terms of Texas Instruments 3-29
sgandard warrpamy. Production processing d:es lNSTRUM ENTS
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TYPES SN5404, SN54H04, SN54L04, SN54LS04, SN54S04,
SN7404, SN74H04, SN74LS04, SN74504
HEX INVERTERS

schematics (each gate)

'04,'L04 ‘Ho4
Vee - Vee
R1
INPL
A
oUTPUT
OUTPUT Y
Y
, R4
¢ ! GND GND
+
CIRCUIT R1 R2 R3 R4
‘04 4k 1.6 k2 130 §2 1k§2
‘'LO4 40 k2 20 k2 500 2 | 12«82
‘LS04 ‘S04
*—Vce * Vee
) 20k $ 8kQ3 120 2 2.8k82
3 I
b INPUT
_ A
I¢ OUTPUT
- INPUT L~ 1 Y
- A 4k 2 OUTPUT
<
r N 3 v
w) 12k23 fe—
m d . F/
< /'y 3
o) 15k23 3kQ
m : 1 L — GND
(7)) P
,37 »— GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCC (see Note 1): ‘04, 'HO4, LS04, ‘S04 . . ..ottt et e 7V
L0 . e e e e e 8V
Input voltage: ‘04, 'HOA, "LO4, "SO4 . . ...\ttt ittt ettt ettt e e e 55V
B P 7V
Operating free-air temperature range: SNBA . .. .. ... . ittt ittt ettt i -55°Cto 125°C
SN T e e e 0°Cto 70°C
StOrage teMPErature FANGE . . . oot v et e ettt it ettt ettt et e ettt e et —65°C to 150°.C

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

, j
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TYPES SN5404, SN7404

HEX INVERTERS
recommended operating conditions
) SN5404 SN7404
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55| 4.75 5 6.25
Vi4 High-level input voltage 2 2
ViL Low-level input voltage ’ 0.8 0.8
lon High-levet output current — 04 -04 mA
loL Low-level output current 16 16 mA
Tpa  Operating free-air temperature —-55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

t SN5404 SN7404
PARAMETER TEST CONDITIONS UNIT
MIN TYP¥  MAX | MIN TYP¥ MAX .
Vi Ve = MIN, lj=—-12mA —-15 —15
VOoH Vee = MIN, ViL=08V, loH=—04 mA 24 34 24 34
VoL Ve = MIN, VIiH=2V, loL =16 mA 0.2 04 0.2 0.4
) Vee = MAX, V=55V 1 1 mA
1K Vee =MAX, V=24V 40 40 MA
(TR Vee = MAX, v =04V —-16 -16 mA
los§ Vee = MAX —-20 —55 ) —18 —55 mA I
lccH Vec=MAX, V=0V 6 12 6 12 mA ’ 3
IccL Vee=MAX, V=45V 18 33 18 33 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. u)
1 All typical values are at Vee =5V, TA=25°C. LI.I
§ Not more than one output should be shorted at a time. o
switching characteristics, Vg = 5 V, TA = 25°C (see note 2) u>J
PARAMETER o LA, TEST CONDITIONS MIN  TYP MAX| uNIT 3
tPLH ‘ 12 22 ns -
A Y R =400 2, Cp =15pF -
tPHL 8 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {IP
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TYPES SN54H04, SN74H04
HEX INVERTERS

recommended operating conditions

SN54H04 SN74H04 UNIT

MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 55| 4.7 5 525
ViH High-level input voltage 2 2
V|L Lowrlevel input voltage . 0.8 0.8
IoH High-level output current - 05 - 0.5 mA
lp. Low-level output current . 20 20 mA
Ta  Operating free-air temperature — 55 125 Q 70 OC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYP} MAX | UNIT
Vik Vce = MIN, lj=—8mA -15 \Z
VoH Vce =MIN, ViL=08V, IoH=—05mA 24 35 v
VoL Vee = MIN, ViH=2V, loL =20 mA 0.2 0.4 \
i Ve = MAX, V=55V 1 mA
A Vce = MAX, V=24V 50 HA
he Vee = MAX, V=04V -2 mA
los§ Vee = MAX —-40 —-100 mA
lccH Vee = MAX, Vi=0V 16 26 mA
3 lccL Vee = MAX, V=45V 40 58 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at V=5V, Ta= 25°C.
_' §Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
™ switching characteristics, Vgc = 5 V, TA = 25°C (see note 2)
M | PARAMETER FROM ro TEST CONDITIONS MIN  TYP mAx| unIT
< (INPUT) {OUTPUT)
o) t : 6 10| ns
O PLH A Y RL=280%, Cp =25pF
m tPHL 6.5 10 ns
»
NOTE 2: See Genera! Information Section for load circuits and voltage waveforms.
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TYPE SN54L04

HEX INVERTERS
recommended operating conditions
SN54L04 UNIT

MIN  NOM MAX
Vge  Supply voltage 4.5 5 5.5
ViH High-level input voltage 2
ViL Low-level input voltage 0.7
IoH High-level output current - -0.1 mA
lor  Low-level output current ' 2 mA
Ta  Operating free-air temperature -~ 55 125 0C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54L04
PARAMETER TEST CONDITIONSt UNIT
MIN TYP} MAX
VOoH Vee = MIN, V=07V, top=-0.1mA 24 33
VoL Vce = MIN, ViH=2V, oL =2mA 0.15 0.3
1 Veec =MAX, V=55V 0.1 mA
IH Vee = MAX, V=24V 10 uA
TN Vee =MAX, V=03V -0.18 mA
loss Vee = MAX -3 —-15 mA
IccH Vee = MAX, V=0V 0.66 1.2 mA =
IceL Vee=MAX, V=45V : 174 306 | mA 3
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesareat Voo =5 V, Ta= 25°C.
§Not more than one output should be shorted at a time. m
. (a1}
switching characteristics, Vcc =5 V, TA = 25°C (see note 2) 9
FROM TO w
PARAMETER TES NDITIONS IN TY! MAX T
(INPUT) (oUTPUT) T conpiTio M P unN a
tPLH 35 60 ns —
A Y R =4 kQ, C =50pF b=
tPHL 31 60 ns '_
NOTE 2: See General Information Section for load circuits and voltage waveforms.
TEXA xp
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TYPES SN54LS04, SN74LS04
HEX INVERTERS

" recommended operating conditions

SN54LS04 SN74LS04 UNIT

MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 55| 4.75 5 525
V|H High-level input voltage : 2 2
V|L Low-level input voltage . 0.7 0.8
loH High-level output current -04 —-04 mA
loL Low-level output current 4 ’ 8 mA
Ta  Operating free-air temperature - 55 125 0 70 oC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

. SN54LS04 SN74LS04
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX| MIN TYP} MAX
Vik Vee=MIN,  j=—18mA ’ -15 -15
VoH Vee =MIN, ViL=MAX, Igy=—04mA 25 3.4 2.7 34
Vee = MIN, Vig=2V, loL =4 mA 0.25 0.4 04
VoL \%
Ve =MIN, VIH=2V, loL=8mA 0.25 0.5
1y Veeo = MAX, V=7V 0.1 0.1 mA
H Vee =MAX, V=27V 20 20 HA
: T} Veg =MAX, V=04V -04 —~-04 mA
3 10s § Veg = MAX -20 —100}| —20 ~100{ mA
lccH Vec=MAX, V=0V 1.2 24 1.2 2.4 mA
- lccL Vee=MAX, V| =45V 3.6 6.6 3.6 6.6 mA
-| 1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
- $ All typical valuesare at Ve =5 V, T = 256°C.
U § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
m . i o .
<& switching characteristics, Vcc =5V, TA =25°C (see note 2)
—-— -
9 PARAMETER (rN“P%"f,) (ouTauT) TEST CONDITIONS MIN  TYP MAX| UNIT
%)
tPLH 9 15 ns
A Y RL =2k, CL=15pF
tPHL 10 15 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

' {i’
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TYPES SN54S04, SN74S04

HEX INVERTERS
recommended operating conditions
SN54504 SN74504

MIN NOM MAX | MIN NOM MAX UnIT
Vec Supply voltage 4.5 5 55 | 4.75 5 525
V|4 High-lavel input voltage 2 2
ViL Low-lovel input voltage 08 08
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70 QC

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

SN54504 SN74s04
PARAMETER TEST CONDITIONS t - UNIT
MIN TYPE MAX| MIN TYP$t MAX
Vik Vee = MIN, Iy == 18 mA -1.2 -1.2
VoH Vee = MIN, V=08V, loH =—1mA 25 34 2.7 3.4
VoL Vee = MIN, Vip=2V, loL =20mA 0.5 0.5
Iy Vee =MAX, V=55V 1 1 mA
H Vee = MAX, V=27V 50 50 nA
TR Vee =MAX, V=05V -2 -2 mA
los § Vee = MAX —40 —-100 {—40 - 100 mA I
IccH Voe = MAX, V;=0V 15 24 15 24| mA 3
lccL Vee=MAX, V| =45V 30 54 30 54 mA
1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
T All typical valuesareat Voo =5 V, Tp = 25°¢C. wl
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. o
. ) —
switching characteristics, Vgc =5 V, TA = 25°C (see note 2) >
1]
FROM TO D
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT a
tpLH 3 45 ns -
RL =280, Cp =15 pF [
PHL 3 5 ns
A Y
tPLH . 45 ns
R =280 Q, Ci =50pF
tPHL 5 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
TEXAS b’
3-35

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



E TTL DEVICES

3-36



TYPES SN5405, SN54H05, SN54L.S05, SN54S05,
SN7405, SN74H05, SN74LS05, SN74S05
HEXINVERTERS WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983

SN5405, SN54HO5 . . . J PACKAGE

L4 Packﬂge Optlons Include Both Plastic and SN54LS05, SN54S05 . . . J OR W PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN7405, SN74HO0S ... J OR N PACKAGE
and Ceramic DIPs SN74LS05, SN74S05 ... D, J OR N PACKAGE

e Dependable Texas Instruments Quality and (TOPVIEW)

Reliability a0 Unddvee
A 1Y 02 13 6A
description 2a Os 120 gy
These devices contain six independent inverters.. The 2y (Ja 1] 6A
open-collector outputs require pull-up resistors to per- 3A (s 10[] 5Y
form correctly. They may be connected to other open- 3Y s o] 4A
collector outputs to implement active-low wired-OR or GND 7 8] aY

active-high wired-AND functions. Open collector

devices are often used to generate high VQH levels.
. SN5405, SN54HO05 ... W PACKAGE

The SN5405, SN54H05, SN54LS05 and SN54S05 are (TOP VIEW)
characterized for operation over the full military temper-
1 1
ature range of —55°C to 125°C. The SN7405, ;:/‘ E2 ) 1;% ;Y
SN74H05, SN74LS05 and SN74S05 are characterized da 120 A
for operation from 0°C to 70°C. 2A 6Y
vee O 110 GND
3a0s  wofdsy
FUNCTION TABLE (each inverter) 3y (s o[]5A
4A 07 8] 4y
INPUT OUTPUT E :1
A Y
SN54LS05, SN54S05 . . . FK PACKAGE
H L SN74LS05, SN74S05 ... FN PACKAGE
L H (TOP VIEW)
s
r2z358 (7))
R . . . G WS § - - L
logic diagram (each inverter} 321 )
2A1]4 18 [ 6Y -
NC s 170 Ne 5
A Y 2Y []6 16 {| 5A o)
NC[J7 (I NC
3A[]s 14 ] 5Y ﬁ
9 10 111213 |_
positive logic % % % z :tr
o 5]
Y=A
NC - No internal connection
PRODUCTION DATA .
Tris dzcl:}lm!gnt cn‘;ltains;nfl:jrmatiun ct;rrent as T Q‘ .
[} pll u;a on ate. roducts conform to Ex AS
ficati the t f Texas Instrument! 3-37
standard 'J’Jé?&"n’:y.“p.i’é?.iﬁan?r?.ie';‘sif.‘;"‘fé'ei INSTRUMENTS
not necessarily include testing of all parameters.
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TYPES SN5405, SN54H05, SN54L.S05, SN54S05,
SN7405, SN74H05, SH74LS05, SN74S05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

schematics (each inverter)

‘05, "HO5 ‘LS05
L ¢ Vee ) ¢
R2 8 k2
INPUT OUTPUT INPUT
A —yg Y A—4
GND

CIRCUITS| R1 R2 R3
‘05 4K 1.6KQ2 | 1KQ
'HO5  |2.8K€2] 76082 | 47002

‘S05

Vee

900 2

INPUT OUTPUT

W

Vcc

OUTPUT
Y

GND

A Y
-
-
r
O
m
<
6 Resistor values are nominal.
m
(7] : ‘
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, VCC (see Note T): ‘05, 'HO5, 'LS05, ‘SO5 ...\ vvettiieiiierrereeeiersennneeenn A"
Input voltage: ‘05, HOB, SO5 .. .. ... ittt ittt ittt it et e 55V
L80E ot e e e e e e 7V
Off-state OULDUL VOIAGE .\ vt vttt et it ettt et ettt et e e et e a e e r e et eaee e e 7V
Operating free-air temperature range: SNG4’ .. ... . ... it ettt it i ieimaanans —~55°C to 125°C
SN74' . e 0°C to 70°C
StOrage temMPErature FANGE . v v et vnee s one o eene eaee e e et aeeeanesseaesennesneenenn —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
i
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TYPES SN5405, SN7405
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5405 SN7405 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltags 4.5 S 55 | 4.75 5 525 v
V|4 Highdevel input voltage 2 2 \
Vi Low-level input voltage 0.8 08 v
VoH High-level output voltage ’ 55 65 \
loL Low-level output current . 16 16 | mA
TA  Operating free-air temperature —55 1256 0 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP} MAX | UNIT
Vik Vge =MIN, lj=—=12mA - 15 \Z
10H Vce = MIN, V=08V, VoH =55V 025 | mA
VoL Vee = MIN, ViH=2V, loL =16 mA 0.2 0.4 \2
1y Veec=MAX, V=55V 1| mA
hiH Veec=MAX, V=24V 40 | pA
I Vee =MAX, V=04V - 1.6 | mA proc
iccH Voo =MAX, V|=0V s 12| ma |J 3 ;
IccL Voo =MAX, V)=45V 18 33 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, UJ
1 All typical values are at Voo =5 V, T = 25°C. t‘;
switching characteristics, Vg = 5 V, TA = 25°C (see note 2) S
FROM TO g
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT) -l
tPLH Ry =4k, CL=15pF 40 55 ns |_
A Y -
tPHL R =400, CL=15pF 8 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
i
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TYPES SN54H05, SN74H05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54H05 SN74H05
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.75 5 525 | .V
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
VgoH High-level output voltage 5.5 5.5 \
loL  Low-level output current 20 20 | mA
Ta  Operating free-air temperature - 55 125 0 70 | °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONSt MIN TYP$ MAX | UNIT
Vik Vee = MIN, 1 =-8mA -15 \%
I0H Vee = MIN, ViL=08YV, VpoH =55V 0.25 | mA
VoL Vee = MIN, ViH=2V, oL =20mA 0.2 0.4 \
I Vec =MAX, V=55V 1| mA
H Vee=MAX, V=24V 50 | uA
hL ' Veec =MAX, V=04V -2 | mA
3 lccH Ve =MAX, V=0V 16 26 | mA
IceL Vee =MAX, V=45V 40 58 | mA
_l t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
={ Al typical values are at Vo = 5 V, Tp = 26°C.
-
(o) switching characteristics, VcCc =5 V, TA = 25°C (see note 2)
m FROM TO -
< PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
c_) (INPUT) (OUTPUT)
m tPLH 10 15 ns
wn A Y R =280 9, CL=25pF
PHL . 7.5 12 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
%
3-40 Texas
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TYPES SN54LS05, SN74LS05
HEXINVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS05 SN74LS05
UNIT
MIN NOM MAX | MIN NOM MAX

Vce  Supply voltage 4.5 5 55| 4.75 5 525 v
V|H High-level input voltage . 2 2 \
ViL Low-level input voltage . 0.7 08 \Z
VoH High-level output voltage 5.5 5.5 \
loL Low-level output current . 4 8 mA
TaA  Operating free-air temperature — 55 125 o 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN541S05 SN74LS05
PARAMETER TEST CONDITIONS t UNIT
. - MIN TYP$ MAX [ MIN TYP} MAX
Vik Vee = MIN, I =—18 mA -15 —-15 \2
10H Vee=MIN,  V|L=MAX, Von=55V 0.1 o1 | ma
" | Veg=MIN,  Vig=2V, g =4mA 025 04 025 04
VoL A\
Vec=MIN,  Vig=2V, lo_=8mA » 035 05
I Vee=MAX, V=7V 0.1 o1 | ma
IT¥] Vee = MAX, V=27V 20 20 MA k o
M Vog = MAX, V=04V —0.4 —04 | mA : 3
IccH Vec=MAX, V=0V 12 24 12 24 | mA .
lccL Voo =MAX, V=45V 36 66 36 66 | mA 72]
L
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 9
1 Al typical values are at Vg = 5 V, T4 = 25°C. >
switching characteristics, Vcc =5 V, Ta = 25°C (see note 2) . [a)
' FROM TO =1
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT l-"
(INPUT) {OUTPUT) |-
tPLH 17 32 ns
A ) Y RL =2k, CL=15pF
tPHL 15 28 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

’_ .
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TYPES SN54S05, SN74505
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SNS4S05 SN74S05 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 5.25 A\
Viy High-evel input voltage 2 2 \"
ViL Low-level input voltage 08 0.8 v
VgH High-evel output voltage 5.5 5.5 \"
loL Low-fevel output current 20 20 | mA
TaA  Operating free-air temperature —55 125 4] 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54S05 SN74S05
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vee = MIN, I} =—18mA -1.2 -1.2 \
10H Vee = MIN, ViL=08vVv, VoH=5.5V 0.26 0.25 mA
VoL Vce = MIN, VIH=2V, lgL =20 mA 0.5 0.5 v
I Vgo=MAX, V=55V 1 1 mA
hH Vee=MAX, V=27V 50 50 uA
TR Vee = MAX, V=05V -2 -2 mA
i 3 i IcCH Ve =MAX, V=0V 9 198 9 198 | mA
" lcoL Voo =MAX, V| =45V 30 54 30 54| ma
—' t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
= 1 All typical values are at Vo = 5 V, Tp = 25°C.
-
o switching characteristics, Vgc = 5 V, Ta = 25°C (see note 2)
m
< FROM TO
-— PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
'S (INPUT) {OUTPUT}
m tPLH 2 5 75| ns
(/)] R =280, CL=15pF
tPHL 2 45 7 ns
A Y
tPLH 7.5 ns
R =280¢%, CL=50pF
tPHL 7 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
'Ji
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TYPES SN5406, SN5416, SN7406, SN7416
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE QUTPUTS

REVISED DECEMBER 1983

e Converts TTL Voltage Levels to MOS Levels SN5406, SN5416 ... J OR W PACKAGE
SN7406, SN7416 ... J OR N PACKAGE
e High Sink-Current Capability (TOP VIEW)
. :;plft Clamping Diodes Simplify System ity Jadh vee
estan 1v[e 13[] 6A
e Open-Collector Driver for Indicator Lamps ) 2203 120 6Y
" and Relays 2y 4 110 5A
Y
¢ Inputs Fully Compatible with Most TTL gﬁE: 12% iA
Circuits . enD O sh ay
description

These monolithic TTL hex inverter buffers/drivers feature high-voltage open-collector outputs for interfacing with high-level
circuits {such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized for use as in-
verter buffers for driving TTL inputs. The SN5406 and SN7406 have minimum breakdown voltages of 30 volts and the
SN5416 and SN7416 have minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the
SN5406 and SN5416, and 40 milliamperes for the SN7406 and SN7416.

logic diagram schematic
‘06, ‘16
o O - VCC
6 ka2 .
1.6kQ
A Y
INPUT OULPUT

A ;
72)
L
o
positive logic >
B T8}
Y=A (@]
* — €— GND |
-
[

Resistor values shown are nominal.

Qi#
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TYPES SN5406, SN5416, SN7406, SN7416
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

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

Supply voltage, V¢ (see Note 1)
Input voltage {see NOte 1) ..o it ittt i et it ci e
Output voltage (see Notes 1 and 2): SN5406, SN7406 Circuits
SN5416, SN7416 Circuits

Operating free-air temperature range: SN5406, SN5416 Circuits
SN7406, SN7416 Circuits

Storage temperature range

NQTES: 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.

recommended operating conditions

\

SN5406 SN7406
SN5416 SN7416
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.75 5 b5.25 v
V|H - High-level input voltage 2 2 \%
ViL Low-level input voltage . 0.8 0.8 \
. [ o8 30 30
VoH High-level output voltage I 16 5 5 v
loL Low-level output current 30 40 mA
Ta Operating free-air temperature — 55 125 0 70 °c

- electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

3 SN5406 SN7406
PARAMETER TEST CONDITIONS SN5416 SN7416 UNIT
MIN TYP$ MAX | MIN TYP} MAX
- VK Vee=MIN,  Ij=—12mA —15 15| Vv
l-_l 10H Vcc=MIN, V| =08V, Vgu-=3§ 0.25 0.25 | mA
Var Ven = MIN Vi =2V [|0L=16 mA 0.4 0.4 v
v oL cem T [ToL=1 0.7 0.7
m Iy Vee =MAX, V=55V 1 1 mA
S 11 Vce=MAX, Vig=24V 40 40 [ wA
Q L Vec=MAX, V) =04V ~1.6 -16 [ mA
m IccH Vce = MAX 30 48 30 48 | mA
1z lceL Ve = MAX 32 51 32 51 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Veec=5V,Ta= 25°C.
§ Vo =30 V for ‘06 and 15 V for "16.
§ 1oL =30 mA for SN54’' and 40 mA for SN74',
switching characteristics, Vg =5 V, TA = 25°C (see note 3)
PARAMETER FROM T0 TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH 10 15 ns
= CL=156pF .
AL A Y RL=1100 L=1ee 5 23] ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
—
i
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TYPES SN5407, SN5417, SN7407, SN7417
HEX BUFFERSIDRIVERS WITH
OPEN COLLECTOR HIGH-VOLTAGE OUTPUTS

REVISED DECEMBER 1983
—

e Converts TTL Voltage Levels to MOS Levels SN5407, SN5417 ... J ORW PACKAGE
i . . SN7407,SN7417 ... J ORN PACKAGE
e High Sink-Current Capability (YOP VIEW)
¢ Input Clamping Diodes Simplify System
Design . ialy Uidvee
1Y 2 13[]6A
* Open-Collector Driver for Indicator Lamps . 2A O3 1206Y
and Relays 2y [Ja 11[J5A
® Inputs Fully Compatible with Most TTL 3ALs 1015Y
Circuits 3v(s o[14A
GND[]7 s[]4y
description

These monolithic TTL hex buffers/drivers feature high-voltage open-collector outputs for interfacing with high-level circuits
(such as MOS), or for driving high-current loads {such as lamps or relays), and are also characterized for use as buffers for
driving TTL inputs. The SN5407 and SN7407 have minimum breakdown voltages of 30 volts and the SN5417 and SN7417
have minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the SN5407 and SN5417,
and 40 milliamperes for the SN7407 and SN7417.

These circuits are completely compatible with most TTL families. Inputs are diode-clamped to minimize transmission-line ef-
fects which simplifies design. Typical power dissipation is 145 milliwatts and average propagation delay time is 14
nanoseconds. The SN5407 and SN5417 are characterized for operation over the full military temperature range of —55° C to
125° C; the SN7407 and SN7417 are characterized for operation from 0° C to 70° C.

logic diagram (each gate) schematic e
‘07,17 3
2 . 2 vee o
A v [72]
w
INPUT Q
A T —
OUTPUT >
Y Ll
positive logic (each gate) il
Y=A GND F
Resistor values shown are nominal.
PRODUCTION DATA :
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TYPES SN5407, SN5417, SN7407, SN7417
HEX BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

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

Supply voltage V¢ (see Note 1)

~ Input voltage (see Note 1)
Output voltage (see Notes 1 and 2): SN5407, SN7407 Circuits
SN5417, SN7417 Circuits

Operating free-air temperature range: SN5407, SN5417 Circuits

SN7407, SN7417 Circuits

Storage temperature range

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

recommended operating conditions

15V
. —55°Cto 125°C

0°Cto 70°C
—65°C to 150°C

SN5407 SN7407
SNG417 SN7417 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
) [ o7 30 30
Voy High-level output voltage l 7 P 5 \
lgL  Low-level output current 30 .40 mA
Ta Operating free-air temperature — 55 125 0 70 oC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TS SN5407 SN7407
3 PARAMETER TEST conpiTions ! SN5417 SN7417 uNIT
MIN TYP} MAX | MIN TYP} MAX
) Vik Vee=MIN,  §j=—12mA -15 -15 v
-] 10H Vec=MIN, V| =08V, VpoH=§ 0.25 0.25 | mA
- ToL = 16 mA 04 0.4
=MIN, Vg=2V v
- VoL Vee = MIN =2 oL=1 0.7 07
lw) I Ve = MAX, V| =65V : 1 1| mA
m H Vee = MAX, Vig=24V 40 40 | mA
< e Voo = MAX, V| -04V 16 ~16 | mA
(@] IcCH Vee = MAX 29 41 29 41 | mA
m IccL Vce = MAX 21 30 21 30 | mA
wn
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voc =5 V, Ta = 26°C.
§ Vop =30V for ‘07 and 15 V for ‘17.
9 loL= 30 mA for SNSfl’ and 40 mA for SN74’.
switching characteristics, VCC =5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
t 6 10 ns
PLH A Y RL=110 %, CL-15pF
tPHL 20 30 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
i
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TYPES SN5408, SN54L.S08, SN54S08,
- SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

REVISED DECEMBER 1983

Package Options Include Both Plastic and SN5408, SN54LS08, SN54S08 ... J OR W PACKAGE
Ceramic Chip Carriers in Addition to SN7408 ... JORN PACKAGE
Plastic and Ceramic DIPs SN74LS08, SN74S08 ... D, JOR'N PACKAGE
(TOP VIEW)
Dependable Texas Instruments Quality
and Reliability 1l UndDvee
182 13[] 48
description 1v s 120 4A
. N . 3 2A [J4 1Jay
These devices contain four independent 2-input AND 280s 10038
gates. 2y BS o 3A
The SN5408, SN54LS08, and SN54S08 are charac- GND 07 83y
terized for operation over the full military temperature
range of —55°C to 125°C. The SN7408, SN741S08 SN54LS08, SN54S08 . . . FK PACKAGE
and SN74S08 are characterized for operation from SN74L508, SN74S08 ... FN PACKAGE
0°C to 70°C. (TOP VIEW)

FUNCTION TABLE (each gate)

INPUTS OUTPUT

A Y

rxXITlm

H H
L L
X L

logic diagram (each gate)

A

Y NC - No internal connection
B ——

positive logic

Y=ABor Y=A+B

TTL DEVICES | @

éiip
Texas
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TYPES SN5408, SN54LS08, SN54S08,
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

schematics (each gate)

08 'Ls08
o Y
—e—V¢e ‘L ) L ce
< 4 < > 20 k 10k g 8k $120Q
4kQ3  2kQ3 16k 3 100 o $20kE S10kE2 S 312
A 1¢ F/—+
B J\\_‘
'
INPUTS .
A OUTYPUT 5k
5 f¢—e-~~ ¢ ouTPuT
. %
W'y

L

GND P

b

<

/; < * €— GND -
'S08
Vee
28kQ ¢ 2k S 29000 2500
> w> > 1)
INPUTS
A—g
OUTPUT
8— Y
x

GND

S30IA3Q 111 M)

Resistor values are nominal.

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

Supply voltage, Ve (see Note 1)
Input voltage: ‘08, ‘'S08
B P 7V

Operating free-air temperature range: SNG4’ . ... .uutonvr et et e e e e —55°C to 125°C
SNTA 0°Cto 70°C
Storage temperature range .. ...... e e e e e e [ —65°C to 150°C

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

T i
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TYPES SN5408, SN7408
QUADRUPLE 2-INPUT POSITIVE-AND GATES

recommended operating conditions

SN5408 SN7408
UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 | 4.75 5 5.25 A\
ViH High-level input voltage 2 ‘ 2 Vv
V)L Low-level input voltage 0.8 0.8 A
loH High-level output current -0.8 —-08 mA
loL Low-level output current . 16 16 mA
Ta Operating free-air temperature — 55 ‘125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5408 SN7408
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYPE MAX
ViK Vee=MIN,  Ij=—12mA -15 -15
VoH Vce = MIN, Vig=2V, lIop=-08mA 2.4 3.4 24 3.4
VoL Vee = MIN, ViL=08V, IgL=16mA 0.2 0.4 0.2 0.4
1 Vee = MAX, V| =55V 1 . 1 mA
IR Vee = MAX, V=24V 40 40 | [ uA
[T .| Vco = MAX, V=04V - 1.6 —1.6 mA
los$§ Vee = MAX -20 —-55 | —18 —55 [ mA
lccH Voo =MAX, V=45V 11 21 1 21 mA
lccL Vee = MAX, V=0V 20 33 20 33| mA »n
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. I-u
1 All typical values are at Voo =5 V, T = 25°C. (&)
§ Not more than one output should be shorted at a time. s
switching characteristics, Vog =5 V, Ta = 25°C (see note 2) '-5'
FROM TO =l
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT -
(INPUT) {OUTPUT) =
tPLH 175 27 ns
AorB Y R =400 Q, CL=15pF
tPHL 12 19 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
TEXA: ‘[@i
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TYPES SN54LS08, SN74LS08

QUADRUPLE 2-INPUT POSITIVE-AND GATES

recommended operating conditions

. SN54LS08 SN74LS08 UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage - 45 5 5.5 | 4.75 5 526
V|H High-level input voltage 2 2
ViL  Low-level input voltage . 0.7 0.8
IoH High-level output current —04 —-0.4 mA
loL Low-level output current 4 8| mA
Ta  Operating free-air temperature —55 125 (4] 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN541.508 SN74L508
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vik Vee = MIN, I ==18mA —-1.5 -15
VoH Vce=MIN,  Vig=2V, IoH=—0.4 mA 25 34 27 34 v
Vee = MIN, VL = MAX, loL=4mA 0.25 0.4 0.25 0.4
VoL v
Vce = MIN, ViL = MAX, foL=8mA 0.35 0.5
1 Vecc=MAX, V=7V 0.1 0.1 mA,
H Voo =MAX, V=27V 20 20 | uA
LT Vce = MAX, V=04V —-04 —-04 mA
3 los$§ Vee = MAX - 20 —-100 | —20 - 100 mA
IccH Vee=MAX, V=45V 24 48 24 48 mA
:|' lccL Vee=MAX, V=0V 44 88 44 88 | mA
r- .
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
O 1 All typical values are at Voc = 5 V, Tp = 25°C
g § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
5 switching characteristics, Voc =5V, Ta = 26°C (see note 2)
g FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {OUTPUT)
tPLH - 8 15 ns
AorB Y RL =2k, CL=15pF
tPHL 10 20| -ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
'Ji
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TYPES SN54S08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54508 SN74s08 UNIT
MIN NOM MAX | MIN NOM MAX
Vo Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \
V|4 High-level input voltage 2 2 \%
ViL Low-levet input voltage 0.8 0.8 \
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54S08 SN74S08
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP{ MAX | MIN TYP} MAX
Vi Vee = MIN, I} = -18 mA -1.2 -1.2
VOH Vee = MIN, ViH=2V, IoH =—1mA 25 34 27 3.4
VoL Vee = MIN, ViL=08V loL =20 mA 0.5 05
Iy Ve =MAX, V=55V 1 1 mA
IH Voo =MAX, V=27V 50 50 | wA
e Voo =MAX, V=05V -2 -2 [ ma
los§ Vee = MAX —40 —-100 —40 —100 | mA @
IccH Vee = MAX, V=45V 18 32 18 32 | mA -
IccL Ve = MAX, V=0V 32 57 32 57 mA
%2}
t For conditions shown as MIN or MAX, use the appropriate-value specitied under recommended operating conditions, l.l.l
1 All typical values are at Vee = 5 V, T = 25°C. (&)
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. S
switching characteristics, Vog = 5 V, Ta = 25°C (see note 2) [11]
FROM TO _
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) (OUTPUT) t
PLH 4.5 7 ns
R =280 , Ci =16pF
TPHL 5 75 ns
AorB Y
tPLH 6 ns
R =280 ¢, CL =50pF
PHL 7.5 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
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S30IA3A 111

3_52 of publication date.

TYPES SN5409, SN54L.S09, SN54S08,

SN7409 SN74L809 SN74509

QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983

e Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to

Plastic and Ceramic DIPs

SN5409, SN54LS09, SN54S09 ...
SN7409...
SN74LS09, SN74S09 ...

e Dependable Texas Instruments Quality

and Reliability

description

These devices contain four independent 2-input AND

gates.

The open-collector outputs require pull-up

resistors to perform correctly. They may be connected
to other open-collector outputs to implement active-low

wired-OR or active-high wired-AND functions. Open-
collector devices are often used to generate higher

VoH levels.

The SN5409, SN54LS09, and SN54S09 are character-
ized for operation over the full. military temperature
range of —55°C to 125°C. The SN7408, SN74LS09

and SN74S09 are characterized for operation from 0°C

to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B

H H H

L X L

X L L

logic diagram (each gate)

A—]
Y
B——f

positive logic

Y=A-Bor Y=A+B

SN54LS09, SN54S09 ...
SN74LS09, SN74S09 ...

J OR W PACKAGE
J OR N PACKAGE
D, JORNPACKAGE

{TOP VIEW)

1A 0
180
1y O
2A (]
28
2v
GND

FK PACKAGE
FN PACKAGE

(TOP VIEW)

23z
Crires
321

1Y []4 18 [J4A
NC[]s 17(NC
2A[}e 16 [Jay
NC [J7 15 (JNC

14 (]38

10 111213
O <
4 ™

9
>0 0>
N Z [y}
©

NC - No internal connection

PRODUCTION DATA
This document contains information current as
Products conform te
specifications per the | !erms of Texas Ins(rumems

warranty. P
not necessarily uu:lude testing of all paramelers
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TYPES SN5409, SN54LS09, SN54S09,
SN7409, SN74LS09, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

09 ©'LS09
o ¢ Vee é Vee
. 20kQ2 ¢ 10k 8k
1.6k§2 INPUTS S
' A [a OUTPUT
JY Y
B8 [d
INPUTS + 1€ -
A
A OuTPUT o] 5kS2
8 Y A
- L 2 © €— GND
4
—0 - } < L 4 GND
'S09
4 \ @ Vee
¥
OUTPUT "
INPUTS Y 3
A—yg o
s 0
] Q
>
w
GND c
Resistor values shown are nominal.
el
. =
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) -
" Supply voltage, VGG (588 NOE 1) .. n ettt ittt ettt s 7V
Input voltage: "0, 'S00 ...ttt ittt ittt ittt ettt e et e 55V
. BT PN 7V.
Off-state OULPUL VOIBGE . ot ittt e ittt et e ii e it aasatoanasnanosasetosassasasonnsnonsansrnnnnans 7V
Operating free-air temperature range: SNBA' ... . .. .. . ittt et —55°C 10 125°C”
7 Z S 0°C to 70°C
StOrage teMPEratUre FANGIE . v v v ve et on e e e st e ae s ae saneaaasaaasasanesesnnensnensnsas —65°C to 160°C
NOTE 1: Voitage values are with respect to network ground terminal.
’Ji
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TYPES SN5409, SN7409

QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5409 SN7409
UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 45 5 5.5 4.75 5 5.25 \
V|4 High-level input voltage 2 2 A\
VL Low-level input voltage 0.8 0.8 v
VonH High-level output voltage 5.5 5.5 v
loL Low-level output current 16 16| mA
Ta  Operating free-air temperature - 55 125 [} 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT
Vik Vee = MIN, lh=—12mA -1.5 \%
IOH Vee = MIN, ViH=2V, VoH=5.5V 0.25 | mA
VoL Vec=MIN, v =08V Ig_=16mA 02 04| V
I Ve =MAX, V=55V 1| mA
hH Vee=MAX, V=24V 40 | pA
L Ve =MAX, V=04V ‘—1.6 | mA
. IccH Ve =MAX, V=45V 1 21 { mA
3 lccL Vec = MAX, V=0V 20 33 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
- t All typical values are at Voo = 5 V, Tp = 25°C.
l:l switching characteristics, Voc =5V, Ta = 25°C (see note 2)
U FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
g (INPUT) (oUTPUT)
— tpLH 21 32 ns
(®) AorB Y RL =400 ©2, CL=15pF
m tPHL 16 24| ns
(7]
NOTE 2: See General Information Section for load circuits and voltage waveforms.
i
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TYPES SN54LS09, SN74LS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS09 SN74LS09
UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 45 5 5.5 | 4.75 5 5.25 \"
VIH High-level input voltage 2 2 \Z
VL Low-level input voltage . 0.7 0.8 \
VoH High-level output voltage ' 6.5 5.5 A\
loL Low:-level output current ’ 4 8| mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS09 SN74L509
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX | MIN TYP} MAX
Vi Veg=MIN, 1) =—18mA -15 —15| v
loH Vee = MIN, VIH=2V, VoH =55V . 0.1 T 0.1 ‘mA
Vee =MIN, | V) =MAX, oL =4 mA 0.25 0.4 0.25 0.4 v
Vou
Vee = MIN, V|L = MAX, o =8 mA 0.35 0.5
I Veg=MAX, V=7V ) 0.1 0.1 | ma
WH Ve =MAX, V=27V 20 20 | uA
'TH Ve = MAX, V=04V - 0.4 —04 | mA
lccH Ve =MAX, V| =45V . 2.4 4.8 2.4 4.8 | mA
lceL Vee =MAX, Vy=0V 4.4 8.8 4.4 8.8 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
1 All typical values are at Ve = 5 V, Tp = 25°C. o
switching characteristics, Vg = 5 V, TA = 25°C (see note 2) >
Ll
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT n
{INPUT) {OUTPUT) -
t 20 35
PLH AorB Y R =2ke, CL=15pF = -
TPHL 17 35 ns =
NOTE 2: See General Information Section for load circuits and voltage waveforms.
Texas %P
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TYPES SN54509, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S09 SN74S09 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 45 5 655 | 4.75 5 5.25 \
V|H High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 55 \
loL Low-level output current 20 20| mA
Ta Operating free-air temperature —-55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT
Vik Vce = MIN, I} =—18mA -121 v
IoH Vee = MIN, VIH=2V, VoH =55V 0.25 | mA
VoL Vce = MIN, ViL=08YVv, loL =20 mA 0.5 v
I Ve =MAX, V=55V 1] mA
WH Voo =MAX, V=27V 50 | wA
h Vce=MAX, V=05V —2 | mA
IccH Vec=MAX, V| =45V 18 32 | mA
3 ; lccl. | Vec=MAX, Vi=oVv 32 57 | mA
t+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
_| $ All typical values are at Vg = 5 V, T = 25°C.
I__i switching characteristics, Vgg = 5 V, TA = 25°C (see note 2)
U FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
l'<|'| (INPUT) (ouTPUT)
- tPLH 6.5 10 ns
(@) RL=280Q, CL=15pF
m PHL 6.5 10 ns
AorB Y
» tPLH 9 ns
RL=280Q, CL = 50pF
tPHL 9 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
'Ji
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TYPES SN5410, SN54H10, SN54L10, SN54LS10, SN54S10,
SN7410 SN74H10 SN74LS10 SN74510
TRIPLE 3-INPUT POSITIVE-NAND GATES

REVISED DECEMBER 1983

and Ceramic DIPs

iy » Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

SN7410,SN74H10...J

SN5410, SN54H10, SN54L10 ... JPACKAGE
 SN54LS10, SN54510 ... J ORW PACKAGE

OR N PACKAGE

SN74L510, SN74S10 ... D, J ORN PACKAGE

e Dependable Texas Instruments Quality and (TOP VIEW)

Reliability N U4 Vee

description 18 2 130 1¢

223 1204y

These devices contain three independent 3-input NAND Pryal] 10 3¢

gates. 2c0s 10038

The SN5410, SN54H10, SN54L10, SN54LS10 and 2v(ds  ofl3a

SN54S10 are characterized for operation over the full ) GNp g7 8] 3y

- military temperature range of —55°C to 125°C. The

SN7410, SN74H10, SN74LS10 and SN74S10 are

SN5410, SN54H10 ... W PACKAGE
1 H O (o]
characterized for operation from 0°C to 70 °C. (TOP VIEW)
1A 1] 1C
FUNCTION TABLE (each gate) 1B ]2 130 3Y
1vQs  1203c
INPUTS | OUTPUT Vees 11 GND
A B ¢ Y 2Y s 10[] 38
2A 5 6 o[]3A
H H H L
2B(7 2C
L x X H sp
X L X H .
X X L H SN54LS10, SN54S10 . . . FK PACKAGE
SN74LS10, SN74S10 ... FN PACKAGE
(TOP VIEW)

logic diagram (each gate)

A
8

positive logic

Y=A-B-CoorY=A+B+C

=1

NC - No internal connection

n
L
e
>
L
(a]
-l
[
[

PRODUCTION DATA

This document contains information current as
of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production chessmg does

not necessarily include testing o

all parameters.
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.TYPES SN5410, SN54H10, SN54L10, SN54LS10,
SN54510, SN7410, SN74H10, SN74L.S10, SN74510
TRIPLE 3-INPUT POSITIVE-NAND GATES

schematics (each gate)

10, °L10 ‘H10

* Vee 2 ¢ $—Vce
INPUTS INPUTS
A
8 A
OUTPUT 8 QUTPUT
c Y Y
. c
1% 1z
A ) AF
R4 ¢ .
,il GND @ ;7— & GND
CIRCUIT| R1 R2 R3 R4
‘10 4k [16kQ2 113082 | 1k
‘L10 [ 40k2|20kS2 | 500 2 | 12k
Input clamp diodes not on SN54L10 circuit. :
‘LS10 'S10
- *+—Vce vee
kR 8kQE 120 28k 900 23 003
3 INPUTS 4
. e INPUTS
A o A—e
8 e d—de
| B 14 g 144 B OUTPUT
- c J¢ OUTPUT c Y
- Y L.
b L
(w) ']:l '][l < jl l]:,']l )
m. [ 500 £2 3
< A
6 1.5 k§2
m
(/2] ;, 2 $— GND

Resistor values shown are nominal,

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

Supply voltage, Ve (see Note 1) 710, 'H10, ‘LS10,/ST0 ..ottt it it ettt ee i e iaaens 7V
B 8V

Input voltage: 10, 'HT10, "L10, 'ST0 . . ...ttt ittt ittt ettt it ettt e anaeaasesnanetanannn 55V
B O 7V

Operating free-air temperature range: SNB4’ . ... ... ittt ittt ere et nanns —55°C to 125°C
ST e e e 0°Cto 70°C

Storage temperature range . . .v .o vv ve e an i eenneeeeesnnasannns et r e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminat.
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TYPES SN5410, SN7410
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5410 SN7410
UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 6.25
V|H High-level input voltage 2 . 2
VL Low-level input voltage 0.8 . 0.8
lox High-level output current - 04 —-0.4 mA
lol. Low-level output current ’ 16 16| mA
TaA  Operating free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5410 SN7410
PARAMETER TEST CONDITIONS t “UNIT
MIN TYP} MAX | MIN TYP} MAX
Vik Vee=MIN, |j=—12mA —15 -15
VoH Vee = MIN, ViL=08V, IgH=-04mA 24 3.4 24 3.4
VoL Vee=MIN,  Vip=2V,  lgL=16mA 02 04 0.2 04
Iy Vge = MAX, Vi=565V ) 1 1 mA
m Vec=MAX, Vy=24V 40 40 | wA
he Vee = MAX, V=04V —1.6 —-16 mA
los§ Ve = MAX —-20 —55 | —18 —55 | mA 3 -
IccH Vec=MAX, V|=0V ] 3 6 3 5| ma | B8
iccL Voe=MAX, V=45V 9 165 9 165 mA
2]
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
1 All typical values are at Vgg =5 V, T = 25°C. 9.
§ Not more than one output should be shorted at a time. >
switching characteristics, Vcc =5V, TA = 25°C (see note 2) [a)
FROM T0 -l
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT =
(INPUT} {OUTPUT) -
tPLH 1 22 ns
A,BorC Y R =400 2, CL=15pF -
PHL 7 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {l’
EXAS 3.59

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54H10, SN74H10
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54H10 SN74H10
UNIT

MIN NOM = MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 625
V|4 High-level input voltage 2 2
ViL Low-level input voltage- 0.8 0.8
loH High-level output current -0.5 —-05 mA
lol. Low-level output current 20 20 mA
Ta Operating free-air temperature - 55 125 0 70 oC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYP$ MAX | UNIT

VIK Ve = MIN, {j=—8mA -15 v
VoH Vec=MIN, V=08V, Igy=-05mA 24 35 v
VoL Vee=MIN,  Vig=2V, 1oL =20 mA 02 04 v
I Vec=MAX, V=55V 1| ma
I Vee=MAX, V=24V ‘50 | kA
L Vee=MAX, V=04V -2 mA
los$§ Ve = MAX —40 -100 | mA

3 !CCH Veo=MAX, V=0V 76 126 | mA
lccL Ve = MAX, V=45V 19.5 30 mA

'-l 1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

=] 1 All typical values are at Vo = 5 V, T = 25°C.

l_ § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.

rUn switching characteristics, Vcc =5 V, Ta = 25°C (see note 2)

< FROM T0

O PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

(INPUT) (QUTPUT)
m
»n tPLH 5.9 10| ns
A,BorC Y R =280 %, CL=25pF
tPHL 6.3 10 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {IP
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, TYPE SN54L10
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L10
UNIT

MIN NOM MAX
Vee  Supply voltage 4.5 5 55
V|H High-level input voltage . 2
Vi Low-level input voltage ) 0.7
loH High-level output current —-041 mA
loL Low-level output current . 2 mA
Ta  Operating free-air temperature -~ 55 . 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SNS4L10
PARAMETER TEST CONDITIONS 1 = UNIT
MIN TYP$ MAX | .
VOoH Vee = MIN, ViL=07V, log=—-01mA 2.4 33
VoL Ve = MIN, ViH=2V, o =2mA 0,15 0.3
It Vee=MAX, V=55V 0.1 | ma
IH Voo =MAX, V=24V 10 | #A
TN Vee =MAX, V=03V —0.18 | mA
los§ Vee = MAX -3 —-15 | mA
locH Voo =MAX, V=0V 033 06| mA | 3
lccL Vee =MAX, V=45V 0.87 153 §{ mA K
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. CD
t All typical values are at Voo =5 V, Tp = 25°C. L
§ Not more than one output should be shorted at a time. o
switching characteristics, Vgg =5V, TA = 25°C (see note 2) >
w
FROM 10 (]
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT) =
-
tPLH 35 60 ns =
A, BorC Y CRL=4ka, CL =50pF
tPHL : - 3t 60 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

: i
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TYPE SN54LS10, SN74LS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS10 SN74LS10 UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 65 |4.75 5 625
ViH High-level input voltage 2 2
ViL Low:-level input voltage 0.7 0.8
loH High-level output current ~-04 -04 | mA
loL Low-level output current 4 8 mA
TA  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

w

S30IA3A 111

SN54LS10 SN74LS10 -
PARAMETER TEST CONDITIONS UNIT
MIN TYP$ MAX | MIN TYP$ MAX
ViK Vee = MIN, lj==18mA -15 -1.5
VoH Vee = MIN, ViL = MAX, log=—-04mA 2.5 3.4 2.7 34
Vee = MIN, Vig=2V, loL=4mA 0.25 04 0.4
VoL \2
Vee = MIN, ViH=2V, loL=8mA 0.25 0.5
) Vee=MAX, V=7V 0.1 0.1 A
T3] Vee=MAX, V=27V 20 20 | MA
I Vee = MAX, V=04V -04 —~04 mA
los$§ Vee = MAX . - —-20 -100 | —20 —100 | mA
IccH Vee=MAX, V=0V 06 1.2 0.6 12 ] mA
lceoL Vec=MAX, V=45V 1.8 3.3 18 3.3 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vg =5 V, TA = 25°C (see note 2)
: FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX [ UNIT
(INPUT) {OUTPUT)
tPLH . } 9 15 ns
A,BorC Y . R =2kQ, CpL=15pF D
tPHL 10 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T i
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TYPES SN54510, SN74S10
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54510 SN74810
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 | 475 6 526
V|H High-level input voltage 2 2
V|L Low-level input voitage 0.8 0.8
loH High-level output current -1 -1 mA
loL. Low-level output current 20 2| mA
Ta Operating free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54510 SN74S10 N
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX |MIN TYP} MAX
Vik Vee = MIN, I} =—-18 mA -1.2 -12
VOoH Vee = MIN, ViL=08V, lop=—1mA 25 3.4 27 34
VoL Vee = MIN, ViH=2V, loL =20 mA 05 05
I Vee =MAX, V| =55V 1 1| mA
hn Ve =MAX, V=27V 50 60 | vA
ITH Vee =MAX, V=05V -2 . -2 | mA . -
105§ Vce = MAX . —40 —100 | —40 —100 | mA : 3
iccH Vec=MAX, V=0V 75 12 75 12 | mA B
IccL Vee =MAX, V=45V 15 27 15 27 | mA n
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. u'l
1 All typical values areat Voo =5V, Tp = 25°C. O
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. S
switching characteristics, Vo =5V, TA = 25°C (see note 2) ud’
FROM TO -l
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT |_
i (INPUT) {OUTPUT) '_
tPLH 3 45 ns
R =280 Q, CL =15pF
tPHL . 3 5 ns
A,BorC Y
tPLH 45 ns
R =280¢Q, CL=50pF
tPHL 5 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
i
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TYPES SN54H11, SN54LS11, SN54S11,
SN74H11, SN74LS11, SN74S11
TRIPLE 3-INPUT POSITIVE-AND GATES

REVISED APRIL 1885

SN54H11 ... JPACKAGE

* Package Opti()ns Include Both Plastic and SN54LS11, SN54S11 ... JORW PACKAGE

Ceramic Chip Carriers in Addition to Plastic SN74H11... JORN PACKAGE
and Ceramic DIPs SN74LS11,SN74S11... D, J ORN PACKAGE
(TOP VIEW)
¢ Dependable Texas Instruments Quality and
Reliability : 1A O Uhdd vee
1B [O2 13(] 1C
description 28 O3 120 1Y
. . . . 28 54 1] 3¢
These devices contain three independent 3-input AND 2¢ ds 1] 38
gates. 2y Oe o] 3A
The SN54H11, SN54LS11, SN54511 are character- GND 7 8y 3Y

ized for operation over the full military temperature
range of —55°C to 125°C. The SN74H11,

SN54H11 ... W PACKAGE
SN74LS11, and SN74S11, are characterized for oper-

(TOP VIEW)
ation from 0°C to 70°C. )
, 1a v U 1c
FUNCTION TABLE (each gate) 1B o2 130 3y
INPUTS OUTPUT 1Y Es 120 ?3%
: vee O4 11 D
A B C Y 2y [Os 10 38
H H H H 2A (e o[ 3A
L X X L 28 (7 8] 3c
X L X L
x x t t SN54LS11, SN54S11 ... FK PACKAGE

SN74LS11, SN74S11 ... FN PACKAGE

logic diagram (each gate) (TOP VIEW) 3
A— | (7]
c—] Y Ul
positive Iogic E
Y=A.B-Cor Y=A+B+C #
|—
NC - No internal connection
This & fnnnucnnu{ DATA J
i tains i ti t as * P
of l’\zfqi?il:;r:&:nco%la%n‘ Il’l:n%f:x:é:sm%o'm:r::‘ ia TEXAS 3-65
t! trum
SPEI:IJIEI}IVI’:'I;S'&E':‘V.BPrMPlsQ exas I'IS‘ dene: lNSTRUMEN’I‘S

r g do
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TYPES SN54H11, SN54LS11, SN54S11
SN74H11, SN74LS11, SN74S11
TRIPLE 3-INPUT POSITIVE-AND GATES

schematics (each gate)

‘H11
Vee
bS
$58 Q
3
ouUTPUT
Y
‘LSt
0—GND Vee
20 k2 120 Q
1
INPUTS
A fe
8 ¢
o} L
5k82
5‘4 AA—O— OU$PUT
J
‘s
rNV NN
50 2
_|
-
-
U © 0— GND
M neuts OU:/PUT ”
S A
Q s
m
(7] ¢
4
GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vg (see NOte 1) Lo vt i i e e i e 7V
Input voltage: "Hll, STl L it i ettt ittt e it e e e, 55V
3 A"
Operating free-air temperature: SNG4’ .. .. .. .ttt e e e s —~55°C to 125°C
SN T 0°C to 70°C
SOrage teMPEratUre FANGE . v vt vttt et e et e et et et e ettt e —65°C to 150°C
NOTE 1: Volta'QB values are with respect to network ground terminal.
- QIP
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TYPES SN54H11, SN74H11
TRIPLE 3-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54H11 SN74H11 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voitage 4.5 5 65| 4.75 5 5.25
-1 Vi4 High-level input voltage 2 2
ViL Lowrleve! input voltage 08 08
lon High-level output current : - 0.5 - 05 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54H11 SN74H11
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX|{ MIN TYP} MAX
VIK | -Vec=MIN, lj=—8mA -15 -1.5
VOH Vee = MIN, ViH=2V, loH=-— 0.5mA 24 . 34 24 -3.4
VoL Ve = MIN, ViL=08V, loL =20 mA 0.2 04 0.2 0.4
] Vee =MAX, V| =55V 1 1 mA |
hH Ve =MAX, V| =24V 50 50 KA
he Vee = MAX, V| =04V -2 -2 mA
los$§ Vee = MAX — 40 —100 | — 40 —100| maA : 3
IccH Veg=MAX, V=45V 18 30 18 30 mA .
IccL Ve =MAX, V=0V 30 48 30 48 mA
2]
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. L
1 All typical values are at Vo =5 V, Tp =25°C. o
§ Not more than one output should be shorted at a time, and the duration of the output short circuit should not exceed one second. ;
switching characteristics, Vg =5 V, TA = 25°C (see note 2) un-l
PARAMETER FROM ro TEST CONDITIONS MIN  TYP MAX| UNIT =
(INPUT) (OUTPUT) |
tPPLH . 7.6 12 ns |-
A,BorC Y RL=280%, CL=25pF -
PHL 8.8 12 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T i
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TYPES SN54LS11, SN74LS11
TRIPLE 3-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54LS11 SN74LS11 UNIT

MIN NOM MAX | MIN NOM MAX
Vee Supply voltage . 4.5 5 55| 475 5 625
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.7 08
loH High-level output current —04 —-04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature - 55 125 0 70 oC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TEST CONDITIONS SN54LS11 SN74LS11 UNIT
PARAMETER T CONDITIONS
' MIN TYP} MAX | MIN TYP} MAX
ViK Vee = MIN, lj=—18 mA -1.5 -1.5
VOoH Vee = MIN, ViH=2V loH =—04 mA 25 3.4 2.7 34
Vee = MIN, ViL=MAX, IlgL=4mA 0.25 0.4 0.25 04 v
VoL
Vee =MIN, ViL=MAX, lgL=8mA 0.35 0.5
1 Voo =MAX, V=7V 0.1 0.1 mA
IIH Ve = MAX, V=27V ) 20 20 uA
g m Voc = MAX, V=04V ' —~04 —04| mA
3 : los§ - | Vec=Max —-20 —100{ —20 —100| mA
; IcCH Voe =MAX, V=45V 1.8 3.6 1.8 36 mA
L | IccL Vee =MAX, V=0V 3.3 6.6 3.3 6.6 mA
I"' t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
} All typical values are at VCC =5V, Ta= 25°C.
r?.' § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
< switching characteristics, Voo = 5 V, Ta = 25°C (see note 2}
M lparameTE FROM T0
!
n R (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 8 15 ns
A, BorC Y R =2kQ, C_ =15pF
tPHL 10 20 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

: 4{:‘;}
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TYPES SN54511, SN74511
TRIPLE 3-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54811 SN74S11

MIN NOM MAX | MIN NOM  MAX uniT
Vee  Supply voltage 3 4.5 5 5.5 | 4.75 5 5.25 v
Vin High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8 \Y
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 ) 125 0 70 oC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54s11 SN74511
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX| MIN TYP} MAX
Vik Vee = MIN, lj==18 mA -1.2 -1.2 A
VoH Vee = MIN, ViH=2V, . lgg=—1mA 25 3.4 27 34
VoL Vee = MIN, Vi =08V, loL =20 mA 0.5 0.5
I Voo =MAX, V=65V 1 1 mA
IH Veg =MAX, V=27V 50 50 BA
'TH Vee =MAX, V=05V -2 -2 mA
los§ Vee = MAX —-40 —100|—-40 - 100 mA =
IcCH Voe =MAX, V=45V 135 24 135 24| maA 3
lccL Vee =MAX, V=0V 24 42 24 42 mA :
t For canditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
t All typical valuesareat Voo =5 V, T = 25°C. wl
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. o
—
switching characteristics, Vcc =5 V, TA = 26°C (see note 2) El
PARAMETER FROM -, To TEST CONDITIONS MIN TYP MAX ‘UNIT D
{INPUT) (OUTPUT) . |
tpLH . ‘4.5 7 ns l;
R =280%, CL =15pF
tPHL ' 5 7.5 ns
A, BorC Y
tPLH 6 ns
R =280 ¢Q, Cy =50pF
tPHL ‘ 7.5 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T '
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TYPES SN5412, SN54LS12
SN7412 SN74LS12

TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983

* Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

* Dependable Texas Instruments Quality and
Reliability

description

These devices contain three independent 3-input NAND
gates with open-collector outputs. The open-collector
outputs require pull-up resistors to perform correctly.

They may be connected to other open-collector outputs .

to implement active-low wired-OR or active-high wired-
AND functions. Open-collector devices are often used to
generate higher VoY levels.

SN5412, SN54LS12 ... JORW PACKAGE

SN7412...
SN74LS12...

1A
1B
2A
2B
2C
2Y
GND

mininiaisin

J ORN PACKAGE
D, J ORN PACKAGE

(TOP VIEW)

1 Ul vee

2 130 1C

3 12pay

4 1[J 3c

5 10[] 3B .

6 9] 3A

7 s(] 3Y

SN54LS12 ... FK PACKAGE
SN74LS12 ... FN PACKAGE

(TOP VIEW)
8]
The SN5412 and SN54LS12 are characterized for o < % é’o
operation over the full military range of —55°C to T
125°C. The SN7412 and SN74LS12 are characterized 3 21
for operation from 0°C to 70°C. 2A v
NC NC
FUNCTION TABLE (each gate) 2B 3C
INPUTS OUTPUT NC NC
2C 3B
A B [+ Y 9 10111213
HoHoH L >0 uU>x«
L X X H NZzZZ0m
X L X H ©
_{ X X L H NC - No internal connection
-
.o
logic diagram (each gate)
O
m
< A
- B Y
o c }
m
wn

positive logic

Y=A-B-CorY=A+B+C

Qi}
3-70 : TeExas
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TYPES SN5412, SN54LS12
SN7412, SN74LS12
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

2 ‘Ls12
Vee Vee
INPUTS 17k2g 8k
A (&
INPUTS = .
B <t
A OUTPUT N
Y [ fa
B o
c el *
‘ GND ry x
‘2-1 QUTPUT
» Y
b ol
Resistor values shown are nominal a
esi X 5 kQ

4 O GND
P

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

Supply voltage, VCC (s€8 NOTE 1) ..ottt i e i e e it i 7V
YT AR 1B T = PP 55V
5 G O 7V
Off-state OUTPUTVOIA0E .+ . vttt it i ettt ittt ettt et it e i it et et e 7V
Operating free-air temperature: SN54’ . ....... ... . i e —55°C to 125°C
SN e e 0°C to 70°C
StOrage teMPErature FANMGE .o v v v v v v vt e e e cne s sas e e tase e ensn e neasnsannsnsns —65°C to 150°C

(%2}

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

=

>

w

(]

o}

l.—

}—

T QIP
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TYPES SN5412, SN7412

TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN- COLLECTOR OUTPUTS

recommended operating conditions

SN5412 SN7412
- UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45 5 55 | 4.75 5 525 v
ViH High-eve! input voltage 2 2 2
ViL Low-level input voltage 0.8 0.8 \
VoH High-evel output voltage 5.5 5.5 v
loL Low-level output current 16 16 | mA
Ta  Operating free-air temperature —55 125 [+] 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t 'MIN TYP$ MAX | uNnIT
Vik Vce = MIN, lj=—12mA -15 v
IoH Vee = MIN, ViL=08V, Vpou=55V 0.25 | mA
VoL Vee = MIN, ViH=2V, loL=16mA 0.2 0.4 \
I Voo =MAX, V=55V 1} mA
liH Vee=MAX, V=24V 40 | pA
he Ve =MAX, V=04V -1.6 | mA
IcCH Ve =MAX, V=0V 3 6 | mA
3 lecL Vec=MAX, V=45V 9 165 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
_' t All typical values are at Voo = 5 V, T = 25°C.
I—_I switching characteristics, VCC =5 V, TA = 25°C {see note 2)
FROM TO
U PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
m {INPUT) (OUTPUT)
S tPLH R =4kQ, Cp=15pF 35 45 ns
O A,BorC Y
tPHL R =400 %, Cp =15pF 8 15 ns
m
w NOTE 2: See General Information Section for load circuits and voltage waveforms.
372 TEXAS s
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TYPES SN54LS12, SN74LS12
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS12 SN74LS12
UNIT
~MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4,5 5 55 | 475 5 5.25 \Y
V|H High-level input voltage 2 2 v
V|L* Low-level input voltage 0.7 0.8 \
VoH High-level output voltage 5.5 5.5 \"
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN54L812 SN74LS12
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vi Vee = MIN, lj=—18mA —-1.5 —1.5 \
IoH Vee = MIN, ViL=MAX, V=85V 0.1 0.1 | mA
Vee =MIN, ViH=2V, lopL=4mA 0.256 0.4 0.25 0.4
VoL A\
Vee = MIN, ViH=2V, loL=8mA 0.36 0.5
Iy Voo =MAX, V=7V 0.1 01 | mA
lIH Vee=MAX, V=27V 20 20 | A
I Voo =MAX, V=04V —04 —04 | mA —~
2
IccH Vee=MAX, V=0V 0.7 1.4 0.7 14 | mA
lccL Voo =MAX, V=45V 1.8 3.3 1.8 3.3 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. m
1 All typical values are at Vo = 5 V, T4 = 25°C. QO
switching characteristics, Vg¢ =5 V, TA = 25°C (see note 2) >
FROM T0 L
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT Q
(INPUT} {QUTPUT) -
tPLH 17 32 ns -
A,BorC Y R =2k, Cp =15pF o=
PHL 15 28 ns
NOTE 2: See General Information Section for load circuits and voltage wavefarms.
. U
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

REVISED DECEMBER 1983

e Operation from Very Slow Edges SN5413, SN54LS13 ... J OR W PACKAGE
SN7413 ... JORNPACKAGE
¢ Improved Line-Receiving Charac- SN74LS13 ... D, JORNPACKAGE
teristics (TOP VIEW)
¢ High Noise Immunity 1A h 141 Vee
18 O2 13(] 2D
L nec 03 1203 2C
description Pl 1] NC
Each circuit functions as a 4-input NAND gate, but 10 s 10f] 28
because of the Schmitt action, it has different input 1v [s o) 2A
threshold levels for positive (VT 4} and for negative anp 007 8[] 2Y

going (VT-) signals.
SN54LS13 ... FK PACKAGE

These circuits are temperature-compensated and can SN74LS13 ... FN PACKAGE

be triggered from the slowest of input ramps and still (TOP VIEW)

give clean, jitter-free output signals.

The SN5413 and SN54LS13 are characterized for oper-
ation over the full military temperature range of -55°C
to 125°C. The SN7413 and SN74LS13 are character-
ized for operation from 0°C to 70°C.

“logic diagram

B
D NC - No internal connection wn
. . . u
positive logic Q
o >
Y = ABCD w
D.
-
=
-

T &lp
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TYPES SN5413, SN54L.513, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

schematics .
13
. - —— Vce
4k 130 Q@
INPUTS

A 1€

B 1€

c D oUTPUT

~ Y
D i<
i%%% }
4 GND
+
‘LS13
' 4 Vee
20 k2 120 2
INPUTS
A ¢ 3
B 14 JH OUTPUT
Cc ¢ Y
D ¢
Py
< . GND
Resistor values are nominal. /;7

w -

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

Supply voltage, VOC (se8 NOtE 1) .ttt ittt et e i ittt e et e st innaa s 7V
LT TV T - T PP 65V
B3 Y AY

Operating free-air temperature: SNG4’ | ... ... ... ittt ittt e e ien e inanaenn —65°C to 125°C
N7 e e 0°C to 70°C

Storage teMPEratlure FANGE . ... vue s vt ea e s e nnssnsnosnenensnsneseseeeeansasnnasnsns —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal,

S3VIN3A 111
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TYPES SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN5413 SN7413 UNIT
MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage 4,5 5 55 | 4.75 5 5,25 \"
loH High-level output current - 0.8 - 038 mA
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYP¥ MAX UNIT
VT4 Vee=5V 1.5 1.7 2 \%
\'% Vee=5V : 0.6 0.9 1.1 v
Hysteresis
Vee=5V 04 08 v
(V1+ =VT-)
ViK Vee = MIN, lhh==12mA —-15 \
VoH Vee = MIN, Vy=0.6V, IoH =— 0.8 mA 2.4 3.4 \
VoL Vec=MIN, V=2V, oL = 16 mA 02 04| V
IT+ Vee=5V, Vi=VTs —0.65 mA
T— Veeg=5V, Vi=Vr_ . —0.85 mA
1 Vee=MAX, V=55V 1 mA
lH Vee =MAX, Vig=24V 40 LA
hL Vee=MAX, V=04V -1 —16| mA
1os § Vee = MAX, -18 —-55 | mA
lccH Vee = MAX 14 23 mA
lccL Vee = MAX 20 32 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values areat Vg = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

n
N .. o LL
switching characteristics, Vg =5V, Ta = 25°C (&)
FRO T
PARAMETER M o TEST CONDITIONS MIN TYP MAX UNIT L>|.|
(INPUT) (OUTPUT)
tPLH A v Ri =400 Q c 15p'F 18 27 ns D
n = , =
AL v R L 5 22 [ ™ -1
-
[

*i’
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT ,
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN54LS13 SN74LS13 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 55 | 4.75 5 5,25 \
loy High-level output current -04 - 04 mA
1oL Low-level output current 4 8 mA
Ta Operating free-air temperature —55 125 (o] 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS13 SN74LS13
PARAMETER TEST conpiTionst uNIT
MIN_ Typ} max | MIN_TYPE MAX
VT4 Voc=5V ) 1.4 16 19] 1.4 16 19 | Vv
VT_ Veg=5V 0.5 0.8 1 0.5 0.8 1 \
Hysteresis
ysterest Vee =5V 04 08 04 08 v
(VT4 =VTo)
ViK “Vee=MIN,  Ij=—18mA —15 —1.5 v
VoH Vee = MIN, V=05V, Igy =— 0.4 mA 2.5 3.4 2.7 34 \
v v - MIN v 19V lpr =4mA 0.25 0.4 0.25 0.4
oL ce ‘ = IoL=8mA 035 05| ¥
IT+ Vee=5V, Vi=Vrs —0.14 —0.14 mA
[ Vec=5V, V=V ~0.18 —0.18 mA
Ui Ve =MAX, V=7V 0.1 0.1 | mA
m Veo=MAX, Viy=27V 20 20 | HA
i m Voo =MAX, Vi =04V —-04 -04 | mA
3 los$ Veg = MAX : —20 —100 | - 20 —100 | mA
i IcCH Vce = MAX 2.9 6 2.9 6 { mA
lccL Vee = MAX 4.1 7 4.1 7 | mA
—
ﬂ t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
- t All typical values are at Vee = 5V,TA=25°C.
U § Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
m .. o _ oo
< switching characteristics, Vg =5V, Ta = 25°C
—
O FROM TO
PARAMETER TEST CONDITION
m (INPUT) (OUTPUT) TIONS MIN TYP MAX | UNIT
(72] T 1
5 2
PLH Any % RL =2k, CL=15pF 2 | s
PHL 18 27 ns
IJi
3-78
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TYPES SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT  VceC

———————— 3v
INPUT v
RL \ 1 ref(H) Vi ref(L) ol

FROM
A | |
OuTPUT see Note A) rlPHL'Jl fo- tPLH 4
UNDER i ! VoH
TEST ouTPUT VO ref 13V
I {see Note B) " o ——— VoL
= See Note

LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. All diodes are 1N3064 or equivalent.
B. C_ includes probe and jig capacitance,
C. Generator characteristics and reference voltages are:

Generator Characteristics Reference Voltages
Zout PRR tr t Viref(H)  Viref(L)  VOref
SN54'/SN74" 502 1MHz 10ns 10 ns 1.7V 0.9V 15V
SNB4LS’'/SN74LS' [ 50 ©2 1 MHz 15 ns 6ns 1.6V 0.8V 1.3V

TYPICAL CHARACTERISTICS OF 13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
Vs Vs
S FREE-AIR TEMPERATURE > FREE-AIR TEMPERATURE
| Vec=5V L oo Vee=5V
2 1.69 & 089
g 3
s 1.68 ; 0.88
2 e % 0.87 //
G 166 S 086 o 3 i
= “T £ .
'E-:" 1.65 z 0.85 /, i o
8 164 (3 0.84 w
2163 g 0.83 Ll
"E 162 S 082 (&)
a 2 —
I 161 | 081 >
e |
£ 60 - 080 Ll
~75 50 —26 0 25 50 75 100 125 S -75-50-25 0 25 50 75 100 125 o)
TA — Free-Air Temperature -°c TA — Free-Air Temperature -°c _|
FIGURE 1 FIGURE 2 =
HYSTERESIS
vs -
FREE-AIR TEMPERATURE
850 —
vVee=5V
840
>
‘:IE 830
2 820
4 =
8 810
S
T 800
I| 790
[
> 780
1
+ 770
=
> 760

750
-75 -50-256 0 25 50 75 100 125

TA — Free-Air Temperature — °c

FIGURE 3
Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN5413 only.
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TYPES SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF "13 CIRCUITS

THRESHOLD VOLTAGES
DISTRIBUTION OF UNITS vs
FOR HYSTERESIS SUPPLY VOLTAGE
2.0 —r——r
TA=25C
Vee=5V 1.8
g [ TA= 25°C 16 famemeet™"
s \ : P‘_ ol .
5 Positive-Going Threshold Voltage, VT+
8 > 14
° .
k] 212
g 3
H > 1.0
E4 2 et
o £ 08
H Lo
é: 90% ARE , E 06 Negative-Going Threshold Volitage, VT—
£ | ABOVE /
& 1735 mV - / 0.4
‘_JJ/ \ 0.2
720 740 760 780 800 820 840 860 880 o
VT4 = VT— — Hysteresis — mV 45 4.75 5 5.25 55
VT4 — VT — Hysteresis — mV
FIGURE 4 FIGURES
3 HYSTERESIS OUTPUT VOLTAGE
vs
'
- 20 SUPPLY VOLTAGE INPUT VOLTAGE
. T T 4
'—_I 18 LTAT 25°C Vec =8V
K PP}
o FTA=25C {—yy_ vret—]
16 .
>
>3
2 _.I, 14 |
_— s Y
& 12 S
0 g 3
g T 10 52
! 08 - £ A 4
& [}
! os S
F >
> 04
0.2
0 0
45 4.75 5 5.26 5.5 0 04 08 1.2 1.6 2
Ve — Supply Voltage — V Ve — Supply Voltage — V
FIGURE 6 FIGURE 7
Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5.26 V ars applicable for SN5413 only.
i
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TYPES SN54L513, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF ‘LS13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
v§ Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 1 0.90 T T
> Vee=5V Vec=5V
| 1.69 1 0.89
! o
g£1.68 £oss
S S
; 1.67 = 087 -
2 2 L
£ 1.66 % 0.86 o
2 1 £ L~
F 165 ¥ 085 —
£ £ /
& 164 S 084
s 2
£ 1.63 % 083
3 g
[ 1.62 Z 082
+
£161 . 081
>
1.60 0.80
—76 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
TA — Free-Air Temperature -°c TA — Free-Air Temperature -°c
FIGURE 8 FIGURE 9
HYSTERESIS
. vs DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE ) FOR HYSTERESIS
850 —
Vee=5V : (7))
840 Vee=5V (1T ]
‘ | ¢ %
E 830 § Ta=25C r\ U
g —
| 820 3 >
K T =} Ll
5 810 S a
IS z
£ 800 g |
3
1 790 g } \ - .
Ly & -
| 780 £ [o9% ARE /
u = | ABOVE /
£ € L35 mv va
760 JJ/ \
0 e0_25 © 25 50 75 100 126 720 740 760 780 800 820 840 860 880
TA — Free-Air Temperature — °C VT+ = VT — Hysteresis —mV
FIGURE 11

FIGURE 10

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54L513 only.

i
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TYPES SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

w

S30IA3A 111

TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 —— 5 4
L
Ta =25°C vee=5V

1.8 | Ta=25°C

1.6
> "’1 Positive-Going Threshold Voltage, VT+ >3

. |
1 14 .
g12 £
3 >
§ 1.0 }— Negative-Going Threshold Voltage, VT.. — 52
- g 4 v
o 3
£ 08 T Tt + [s)
° Hysteresis, VT+ ~ VT— !
£06 (=)
>

04

0.2

0 - ]

45 4.75 5 5.25 5.5 0 0.4 0.8 1.2 16 2
Vce - Supply Voltage — V V| — Input Voltage — V
FIGURE 12 FIGURE 13

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54L.S13 only.
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TYPES SN5413, SN54L.513, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL APPLICATION DATA

1
| TTL SYSTEM

cwos TL},__}P__

SINE-WAVE ) )
OSCILLATOR = -

i OUTPUT

TTL SYSTEM INTERFACE
FOR SLOW INPUT WAVEFORMS PULSE SHAPER

0.1 Hz to 10 MHz

3300

| |
I |
1l 11
INPUT ) L N
T I I ”
1
11

TTL DEVICES §

1 11
# (I
OUTPUT " ” | |
MULTIVIBRATOR THRESHOLD DETECTOR
Open-cotlector
e 111
INPUT !— | A OUTPUT
—': )’"I | T - U ! ] o
| | | !
| Ll | Iy
- | ! —+ + V
Z __'__I_l_(__t 7‘/____ epu—_—
: b*' : POINT A W/ /| f +
b T T I
L__44 | [ | | |
OuUTPUT
PULSE STRETCHER
l
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TYPES SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

REVISED DECEMBER 1983
]

e Operation from Very Slow Edges

* Improved Line-Receiving Characteris-
tics

e High Noise Immunity

description

Each circuit functions as an inverter, but because of the
Schmitt action, it has different input threshold levels for
positive (VT 4 ) and for negative going (VT-) signals.

These circuits are temperature-compensated and can
be triggered from the slowest of input ramps and still
give clean, jitter-free output signals.

The SN5414 and SN54LS14 are characterized for oper-
ation over the full military temperature range of -55°C
to 125°C. The SN7414 and the SN74LS14 are charac-
terized for operation from0° Cto70° C.

logic diagram

positive logic

SN5414, SN541.514 ... JORW PACKAGE
SN7414 ... JORN PACKAGE
SN74LS14 ... D, JORN PACKAGE

{TOP VIEW)
1A UheD vee
1Y 02 13[] 6A
2A O3 1203 6Y
2y (4 1] 5A
3A (s 103 5Y
3y Os 9[] 4A
GND 7 sfJ 4y

SN54LS14 ... FK PACKAGE
SN74LS14 ... FN PACKAGE

(TOP VIEW)

NC - No internal connection

TTL DEVICES RR]

Texas {"
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TYPES SN5414, SN54L.514, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

schematics "4
Vee
Bka 100 0
Pt
INPUT OUTPUT
A o | Y
f
’;, ¢ GND
‘Ls14
‘ Vee
20k
OUTPUT
INPUT Y
A C J\_‘
K
- + . GND
Resistor values shown are nominal, f;"

W

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

- Supply voltage, VCC (se8 NOte T} ... u ottt it i ittt it ie i 7V

- 4T =1L e 1 o[- L 55V

- B PP 7V

o Operating free-air temperature: SNG4’ L ... .. . .. . . ittt —565°C to 125°C

m SNTA e e 0°C 1o 70°C
SLOrage teMPerature FaNGE « o« v v v e vt vt e s aeeee s e oenesnnenneeneeneasneneeesaneenns — 65°C to 150°C

< ,

O NOTE 1: Voltage values are with respect to network ground terminal,

m

(7]

. i
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TYPES SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

SN5414 SN7414 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 475 5} 5.25 A\
loH High-level output current —-08 —-08 mA
loL tow-level output current 16 16 mA
TA  Operating free-air temperature —55 T 125 0 70 °c
electrical characteristics over recommended operating.free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN TYP$ MAX | UNIT
Ve Vee=5V 15 17 2] v
\'A Vee =5V 0.6 09 14 Y
(v'i‘f‘j'f/s:_) Voo =5V 04 08 v
VK Veo=MIN,  1j=—12mA —15 | V
VoH Vee =MIN, V=06V, loH = — 08 mA 24 34 v
VoL VeC=MIN, V=2V, oL = 16 mA 02 04| V
I+ Vee =5V, V)=Vt —0.43 mA
T— Vcc=5VY, Vi =VT_ —056 mA
1) Voo =MAX, V=55V 1 { mA
hy Veg =MAX, V=24V 40 BA
hie Vee =MAX, V=04V —-08 —12 mA
los§ Vee = MAX —-18 —55 | mA
fccH Vee = MAX 22 36 mA
lccL Vee = MAX 39 60 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesareat Voo =5V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

[72]
. . I1]
switching characteristics, Vg =5V, Ta = 25°C (&)
FROM To >
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 1]
(INPUT) {oUTPUT) o

tPLH 15 22 ns
A Y RL - 400 , CL=15pF 4
tPHL 15 22 ns -
-
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TYPES SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

SN54LS14 SN74LS14 uNIT
MIN NOM MAX [ MIN ‘NOM MAX
Vee Supply voltage 45 5 55 | 475 5 5.25 \"
loH High-level output current —04 —-04 mA
lo. Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST SNSALS14 SN7ALS1A UNIT
MIN TYP} MAX | MIN TYP} MAX
Ve Vee =5V 14 1.6 19 14 1.6 19 \
V- Vec =5V | 05 08 1 05 08 1 v
Hysteresis
Vee =5V 04 08 04 08 \
V1e = VT
VK Ve = MIN, lj=—18 mA i -15 —-15 \4
VoH Vee =MIN, V=05V, IoH=—04mA 25 34 27 34 v
VoL Ve =MIN, V=19V loL=4mA 0.25 04 0.25 04 v
loL=8mA 0.35 05
T+ Vee =5V, Vy=Vrs —-0.14 -0.14 mA
IT— Vee =5V, Vy=Vy_ —0.18 - —0.18 mA
It Voo =MAX, V=7V 0.1 0.1 mA
IH Veec =MAX, V=27V 20 20 BA
he Voo =MAX, V| =04V —-04 —-04 mA
l0ss§ Ve = MAX —20 —100 | —20 —100 | mA
' IccH Ve = MAX 86 16 86 16 mA
3 IccL Vee = MAX 12 21 12 21 mA
‘ t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
—| 1 All typical valuesareat Voo =5V, Ta =25°C.
_| § Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
- . .
o switching characteristics, Vcg =5V, Ta = 25°C
r<n PARAMETER FROM T0 TEST CONDITIONS MIN TYP MAX [ UNIT
6 {INPUT) (OUTPUT) -
tPLH 15 22 ns
m PHL A Y RL =2k$, CL=15pF s 55 ~
b
3-88 TExas
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TYPES SN5414, SN54LS14, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

—————=-—3V
A INPUT Viref (H) V) ref (L)
L l re! oV

FROM
OUTPUT (see Note A} %‘-'PHL-JI ;‘_ tpLH -t
UNDER . i \ Vou
TEST CL QUTPUT v 13V
O ref
T {see Note B) '~~~ voL
= = (See Note C)
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. All diodes are 1N3064 or equivalent,
B. Cy. includes probe and jig capacitance,
C. Generator characteristics and reference voltage are:

Generator Characteristics Reference Voltages
Zout PRR tr t Viref(H) _ Viref(L) VO ret
SN54'/SN74’ 50 ©2 1MHz  10ns 10 ns 1.7V 09V 1.5V
SNB54LS’/SN74LS' | 50 © 1MHz 15ns 6ns 1.6V 0.8V 1.3V

TYPICAL CHARACTERISTICS OF "14 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs . vs
FREE-AIR TEMPERATURE . FREE-AIR TEMPERATURE
> 170 T T > 0.90 T T
\ Vee=5V ! Vee=5V
» 169 089
& S
£ 168 3 ose
2 167 T 087 L
S 2 |~
G 166 2 0.86 -
2 £ L1
= = 085 =
£ 165 - >
o £ 1
£ 16 5 o8
<] e (2]
S 163 £ om ol
Z B
g 162 D 0382 o
-4 4 —
[ 1 081
! 16 ) S
£ 160 - 080 [T7]
75 —50 —25 0 25 50 75 100 125 > -75-50-25 0 % 50 75 100 125 Q
TA — Free-Air Temperature —°C TA — Free-Air Temperature — C —|
FIGURE 1 HYSTVF;RES|S FIGURE 2 =
FREE-AIR TEMPERATURE =
50
Vee oy
840
n—
830 ~
820
\'\
810 -

~
@
=3

VT+ — VT— — Hysteresis — mV
=]
8

-75 =50 -25 0 25 S50 75 100 125

TA — Free-Air Temperature — °c
FIGURE 3
Data for temperatures betow 0°C and 70°C and supply voltages below 4.75V and above 5.25 V are applicable for SN5414 only.
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TYPES SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF "14 CIRCUITS

THRESHOLD VOLTAGES

S30IN3A 111 EN

DISTRIBUTION OF UNITS vs
FOR HYSTERESIS SUPPLY VOLTAGE
—r 20—
vee=5V TA=25C
Ta=25°C 1.8 —
§ r\ 16 T
g / > 14 Positive-Going Threshold Voltage, VT+
S |
o
b 1.2
B 3
€ > 1.0
©
[ e e
w ] Negative-Going Threshold Voltage, VT—
2 ] £ 06
=
€ / 0.4
// 0.2
0
740 760 780 800 820 840 860 880 900 45 4.75 5 5.25 55
VT+ — Vr_ —Hysteresis — mV VT+ — VT— — Hysteresis — mV
FIGURE 4 FIGURE 5
HYSTERESIS OUTPUT VOLTAGE
Vs
vs
) SUPPLY VOLTAGE INPUT VOLTAGE
2.0 — a—r—
18 Ta=25C Veg=5V
. o
L TA=25C VT_ Vret—
1.6
>
I >3
o 14 I
H &
g 1.2 s
F S
T 10 ->5 2 ]
1 & 3 4
; 08 (?’
!
'_: 0.6 >° 1
> 04
0.2
0 0
45 4.75 5 5.25 55 0 0.4 0.8 1.2 1.6 2
Ve — Supply Voltage — V Ve — Supply Voltage — V
FIGURE 6 FIGURE 7

Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN5414 only.
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TYPES SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE

vs
FREE-AIR TEMPERATURE
1.70

T
Veec=5 \II
1.69

1.68

1.67

1.66

1.65

1.64

1.63

1.62

VT+ — Positive-Going Theshold Voltage — V

1.61

1.60
—-75 -50 ~25 0 25 50 75 100 125

TA — Free-Air Temperature ~-°c
FIGURE 8

HYSTERESIS

Vs
FREE-AIR TEMPERATURE
850

T T
Vec=5V
840

830

820

810
800

790 »

780

VT+ — VT— — Hysteresis — mV

770

760

750
—-75 -50-25 0 25 50 75 100 125
TA — Free-Air Temperature — °C

FIGURE 10

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54L.S14 only.

>

| 0.89

ge

£ 0.88
o

>
© 087

VT — — Negative-Going Thresho!

NEGATIVE-GOING THRESHOLD VOLTAGE

0.90

0.86
0.85
0.84
0.83
0.82
0.81

0.80
-75 -50 —-25

Relative Frequency of Occurence

Vs
FREE-AIR TEMPERATURE

T T
Vee=5V

0

25 50

75 100 125

TA — Free-Air Temperature — °c
FIGURE 9

DISTRIBUTION OF UNITS

“FOR HYSTERESIS

Vee=5V
FTa=25°C

~

99% ARE
ABOVE

/

/

I 735 mV

\ .

720 740 760 780 800 820 840 860 880

VT+ — VT — Hysteresis — mV

FIGURE 11

TTL DEVICES [RF
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TYPES SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS QUTPUT VOLTAGE
vs Vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 — AT
Ta=25C Vee=5V —’
1.8 = 95°
[ —— ’ LTA=25°C 1y _ VreT—

1.6

e Positive-Going Threshold Voltage, VT+ >3
> 14 1
1 ®
& 4
E 12 E
§ 1.0 — Negative-Going Threshold Voltage, VT_ —— 52
z 2 A 4
<08 e} 3
8 Hysteresis, VT+ — VT— |
£ 06 o
= 2,

0.4

0.2

0 ]

4.5 4.75 5 5.25 55 ) 0.4 08 1.2 1.6 2
Ve — Supply Voltage — V V| - Input Voltage — V
FIGURE 12 FIGURE 13

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and abaove 5.25 V are applicable for SN54LS14 only.
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) TYPES SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL APPLICATION DATA

TTL SYSTEM
CMOs >o& >)_ —_—
l
SINE-WAVE >¢ } e
OSCILLATOR
]

i OUTPUT

TTL SYSTEM INTERFACE

FOR SLOW INPUT WAVEFORMS PULSE SHAPER

0.1 Hz to 10 MHz

3300 I S
b INPUT “
INPUT |> L :
| 0
< 3]
OUTPUT >
L w
MULTIVIBRATOR THRESHOLD DETECTOR i
-
=
Open-collector
output
e 1]
INPUT | | A OuUTPUT
————: )r gy - 1 : | : |
| | |
|y o I Iy
| “‘h ! Suint Bl shulen i Sahaie bubay ddbulhf
| A : POINT A 4 | i/
| ' ! ] : :
I | 1
e L Lo |
OUTPUT
PULSE STRETCHER
i
Texas U 3-93
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TYPES SN54H15, SN54LS15, SN54515,
SN74H15 SN74LS15 SN74S15
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

REVISED APRIL 1985

e Package Options Include Both Plastic and SN54H15, SN54LS15, SN54S15 ... J ORW PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74H15 ... JOR N PACKAGE
and Ceramic DIPs SN74LS15, SN74S15 ... D, JORN PACKAGE
{TOP VIEW)
e Dependable Texas Instruments Quality and
Reliability 1alr Unsdvee
1802 1301C
description 2A 03 1201y
. . . 2B 4 11[]3C
These devices contain three independent 3-input AND 2cls 1 oj 3B
gates with open-collector outputs. The open-collector ZYC 6 o[13A
outputs require pull-up resistors to perform correctly. GND[7 883Y
They may be connected to other open-collector outputs
to implement active-low wired-OR or active-high wired-
AND functions. Open-collector devices are often used to SN54LS15, SN54S815 . .. FK PACKAGE
generate high VoH levels. SN74LS15, SN74515 ... FN PACKAGE
{TOP VIEW)

The SN54H15, SN54LS15, and SN54S15 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The SN74H15,
SN74LS15, and SN74S15 are characterized for opera-
tion from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B C Y
H H H
L X X L NC - No internal connection
X L X L
X X L L

logic diagram (each gate)

=D—

TTL DEVICES ({8}

positive logic

Y=A-B-CorY=A+B+C

XAS Q’ 3-95
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TYPES SN54H15, SN54LS15, SN54S15,
SN74H15, SN74LS15, SN74515
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

FOTERITE

'H15 ‘LS1S
Vee B¢ Vee
20k23 10k 8kQ
INPUTS S 1
A 14
fe : OUTPUT
INPUTS 2 14 L ‘ v
A—g OUTPUT o~
B Y b o
c K 5k
x ’j; 4 GND
GND
‘§16
4 Vee
%;2.8 kQ  32kQ 3900 2
INPUTS 7 ; ; OUTYPUT
A—e
c
ir.x‘ii'
* ,;; —o———&— GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Voo (seeNote 1) o ..o ivie e ee e e 7V
Anput voltage: "H1G, S18 ... ittt ittt ittt et e e e e, 55V
LS5 .. e e it ee e e 7V
Off-state OULPUL VOITagE . ... .. ittt ittt ie e ettt et e 7V
Operating free-air temperature range: SNBA’ ... ... .. . ittt ittt —55°C t0 125°C
SNTA e s 0°Cto 70°C
StOrage teMPErature TANGE ... «v e v vt nvneeunn e e uneuneneeeseennsnnneeneeeeneeeennennes —65°C to 150°C

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

{i’
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TYPES SN54H15, SN74H15
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54H15 SN74H15 UNIT
MIN NOM MAX | MIN NOM MAX
Vcg  Supply voltage 4.5 5 5.5 | 4.75 5 5.25 v
V|4 High-level input voltage 2 2 \
V|L Low-level input voltage 0.8 0.8 \Y
VoH High-level output voltage : 5.5 5.5 \Y
loL Low-level output current - 20 20 | mA
Ta  Operating free-air temperature —55 125 0 70 | °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

' SN54H15 SN74H15
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik  [Vec=MIN, 1j=—8mA -15 -15 | Vv
10H . Vce = MIN, VIH=2V, VoH =55V 0.25 0.25 | mA
VoL Vee =MIN, ViH=2V, loL=20mA 0.2 0.4 02 04 \2
I Vee=MAX, V;=55V 0.1 01 | mA
Iy Vec=MAX, V|=24V 50 50 | wA
m Vee=MAX, V|=04V -2 -2 | mA "‘ﬁ”‘é :
lccH Vec=MAX, V=45V 15 25 15 25 | mA oD
[Fele Vec=MAX, V=0V . 30 48 30 48 | mA
2
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, Lu
t All typical values are at Voo = 5 V, Tp = 25°C. O
—
switching characteristics, Vgg =5 V, Ta = 25°C (see note 2) E
FROM TO (]
PARAMETER . TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT) -l
tPLH 12 18 ns ":
A,B,orC Y R =280, CL =25pF
tPHL 9 13 ns

NOTE 2: See Genera! Information Section for load circuits and voltage waveforms.

i ,
Texas {P 3-97
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TYPES SN54LS15, SN74LS15
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS15 SN74LS15
UNIT
MIN NOM MAX | MIN NOM MAX
Veoe  Supply voltage 45 "5 5.5 | 4.75 5 5.25 \%
VIH High-level input voltage 2 2 v
ViL Lowlevel input voltage 0.7 0.8 v
VoH High-level output voltage 5.5 5.5 \"
IoL. Lowelevel output current 4 8 | mA
TaA  Operating free-air temperature - 55 125 o 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN54LS15 SN74LS15
PARAMETER TEST CONDITIONS § UNIT
MIN TYP$ MAX | MIN TYP} MAX
VK Vee = MIN, Ij=—18mA -1.5 -15 v
loH Vee = MIN, ViH=2V, VOH=55V 0.1 0.1 | mA
Vee =MIN, ViH=2Vv, IgL=4mA 0.25 0.4 0.26 0.4
Vor \
Vee = MIN, Vig=2V, loL=8mA 0.35 0.5
Iy Vec=MAX, V=7V . 0.1 0.1 | mA
UT" Veg=MAX, V=27V 20 20 | #A
3 I'TH Vee=MAX, V=04V —04 —-04 | mA
IccH Vee = MAX, V=45V 1.8 3.6 1.8 3.6 | mA
- IccL Vee=MAX, V=0V 33 66 33 66 | mA
-
~ t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, Tp = 25°C.
E ,
< switching characteristics, Vec =5 V, TA = 25°C (see note 2) -
@) FROM T0
m PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
n (INPUT) (OUTPUT) ’
tPLH 20 35,1 ns
L A, B,orC Y R =2kQ, Cp =15pF
tPHL 17 35 ns
NOTE 2: See General Information Section for load circuits and voltage waveformﬁ.
T *I’
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TYPES SN54S15, SN74815
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR QUTPUTS

recommended operating conditions

SN54S15 SN74515 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 525 v
ViH High-evel input voltage 2 2 v
V)L Low-level input voltage 0.8 0.8 v
VoH High-level output voltage 6.5 5.5 \
loL. ~ Low-level output current 20 20 mA
TA  Operating free-air temperature — 65 125 0 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS{ MIN TYP$ MAX | UNIT
Vik Vee = MIN, I =—12mA -1.2 v
lon Vee=MIN,  vig=2vV, Vo =55V ‘ 0.25 | mA
VoL Vee = MIN, VIH=2V, loL=16mA 0.5 \
ty Veec=MAX, V=55V 1| mA
TS| Vee=MAX, V=27V 50 | A
L Vec=MAX, V=05V -2 | mA
lccH Voo =MAX, V| =45V ] 105 195 | mA
lccL Vec=MAX, V=0V 24 42 | mA
- A . » n
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, L
¥ All typical values are at Vg = 5 V, T = 25°C. O
—
switching characteristics, VoG = 5 V, TA = 25°C (see note 2) a
FROM TO . Q
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT .
(INPUT) (OUTPUT) |
tPLH 55 85 ns =
R =280 Q, CL=15pF -
tPPHL ) 6 9 ns
A, B,orC Y
tPLH 8.5 ns
R =280%, CL =50pF
tPHL 8 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T i
EXAS %3 .99

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN74LS18, SN74LS19, SN74LS24
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

JANUARY 1981--REVISED DECEMBER 1983

To ‘LS13, ‘LS14, and ‘LS132, Respectively
e [mproved Line-Receiving Characteristics
o P-N-P Inputs Reduce System Loading

o Excellent Noise mmunity With Typical
Hysteresis of 0.7 V

description

Each circuit functions as a NAND gate or inverter, but
because of the Schmitt action, it has different input
threshold levels for positive (VT 4) and for negative
going (VT — ) signals. The hysteresis or backlash, which
is the difference between the two threshold levels
(VT 4+ — V7 ), is typically 900 millivolts.

These circuits are temperature-compensated and can
be triggered from the slowest of input ramps and still
give clean, jitter-free output signals.

logic diagram (each gate or inverter)

‘LS18 ‘LS19 ‘Ls24 *

W

SN74LS19 ... D, J OR N PACKAGE

Functionally and Mechanically Identical SN74LS18 ... D, JORN PACKAGE

(TOP VIEW)

1 Urddvee
1802 132D
NncOs  1202c

1c« ] NC

100s 10(]28

1v({s o[]2A

GND (7 8] 2Y

SN74LS18 ... FN PACKAGE
{TOP VIEW)

SN74LS19 ... FN PACKAGE
(TOP VIEW)

-[ {TOP VIEW)
-]
- 1 Usddvee
w] 12 1306A
m 2A03 1208y
< 2y[a 1lsA
-— 3As 105y
O av(se  ofJaa
m GND[]7 s[4y
(7] .
’ SN74LS24 ... FN PACKAGE
SN74LS24 ... D,J ORN PACKAGE (TOP VIEW)
{TOP VIEW)
i Undhvee
1802 13[] 4B
ws - 12a 4A
2A (4 1] ay
28[]s 10[] 38
2y[{s o] 3A
GND[]7 8[] 3Y
NC - No internal connection
PRODUCTION DATA ' ' 2
T:lis dg«l:ym‘e_nrco;ttnins';nl%rmalion cl;m:nl as TE %
3_1 00 (s'l ecpflilca;":; :)l! t: E' o 'I.Ifls DIM;‘Mm ‘0 xAS
:?an:!ard L:zr&!r:ty.el‘r?:rrl"u'x::t‘:an "rﬂnscs:si:::;m;:e: l NSTRUMENTS
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TYPES SN74LS18, SN74LS19, SN74LS24
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE QUTPUTS

schematic (each gate)

1 * Vce
25 k2 : 1200
NOM 1 3 TNOM
s
—
INPUTS
A e f¢ »K
< < 4
- f¢ OUTPUT
R A o
[}
!
1
1
o 3
L
[
o bl
el 1
£FFF [
b P & GND

A ]

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

Supply voltage, V¢ (see Note 1)

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

IRPUEVOIAGE .+« v e vttt et e e e e e e e e e e e e e e e e e 7V G
Operating free-air temperaturerange: SN74LS’ ... ... ... .. ... i, 0°Cto 70°C 3
Storage temperature ranNge . . ..o vt v v et it e e e e e ~-65°Cto 150°C W
(72}
L
- - O
recommended operating conditions S
SN74LS’ w
min_nom wmax | N7 o
Supply voltage, Ve 4.75 5 65.256 \ |
High-level output current, g4 -400 | pA |
‘| Low-level output current, 1o 8 | mA b=
Operating free-air temperature, T, [} 70 °C
Texas W
EXAS ¥ "3-101



TYPES SN74LS18, SN74LS19, SN74LS24
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

N SN74LS’
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} mMAX
VT3 Vee =5V 1.65 1.9 215 Vv
\'2 g Vcc =5V 0.75 1.0 1.25 \
Hysteresis
Vee =5V 0.4 0.9 v
VT4 - VT2)
ViK Vee = MIN, = -18mA -1.5 v
VOH Vee = MIN, V| = V1-min IoH = —0.4mA 2.7 3.4 \
loL = 4mA 0.25 0.4
VoL Vee = MIN, - VI = VT 4+ max oL = 8mA 0.35 0.5 v
T4+ Vee =5V, Vi=VTr4 ~2 -20 uA
[ Vee =5V, Vy=Vr_. -5 -30 pA
Iy Vce = MAX, V=7V 0.1 mA
i1 Vce = MAX, V) =27V 20 HA
I Vee = MAX, V) =0.4V -50 A
loss Vee = MAX, Vi=Vg=0V -20 -100 | mA
‘LS18 3.3 6
IccH Ve = MAX, . V=0V ‘LS19 9.9 18 mA
) 'LS24 66 12
‘LS18 5.7 10
lceL Vee = MAX, Vi =45V ‘LS19 17 30 | mA
‘LS24 mn 20
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$All typical values areat Voc = 5V, Tp = 26°C.
3 §Not more than one output should be shorted at a time, and the duration of th:e short-circuit should not exceed one second.
switching characteristics, Vgc = 5V, TA = 25°C, see figure 1
FROM TO ‘Ls18 ‘LS19 ‘LS24
:l| PARAMETER {INPUT) [{QUTPUT} TEST CONDITIONS MIN TYP MAX| MIN TYP MAX MIN TYP MAX uniT
r tPLH Any Y RL = 2kO, CL = 15pF 13 20 13 20 13 20| ns
U tPHL Any Y 37 55 18 30 25 40 ns
m tpLH = Propagation delay time, low-to-high-level output
_<_ tpHyL = Propagation delay time, high-to-low-level output
Q
m
»n
*3
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TYPES SN74LS18, SN74LS19, SN74LS24
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vee (See Note C}

RL

FROM (See Note A)
OUTPUT
UNDER

TEST

Cy_(See Note B)

1

NOTES: A. All diodes are IN3064 or equivalent,
B. C|_ includes probe and circuit capacitance.
C. The generator characteristics are; PRR = IMHz,t, =15 ns,
tp = 6ns, Zg e = 50 §2.

LOAD CIRCUIT VOLTAGE WAVEFORMS

FIGURE 1

172]
Ll
2
>
i
(@]
-l
-
-
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TYPES SN5420, SN54H20, SN54L.20, SN54LS20, SN54520,
SN7420, SN74H20, SN74LS20, SN74S20
DUAL 4-INPUT POSITIVE-NAND GATES

REVISED DECEMBER 1983

SN5420, SN54H20, SN54L20 ... JPACKAGE
SN541520, SN54S20 ... J OR W PACKAGE
SN7420, SN74H20 ... JORN PACKAGE

] « Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs SN74LS20, SN74520 ... D, J ORN PACKAGE
. TOP VIEW
¢ Dependable Texas Instruments Quality and ( !
Reliability 1A [ U 1a0] Vee
description 1B (2 131 2D
P NC ([]3 120 2¢
These devices contain two independent 4-input NAND 1C (Ja 1l NC
gates. 1D (s 1000 2B
1Y (s o[] 2A
The SN6420, SN54H20, SN54L20, SN54LS20 and ano sh 2y
SN54S20 are characterized for operation over the full
military range of —55°C to 125°C. The SN7420,
SN74H20, SN74L520 and SN74520 are characterized SN5420, SN54H20 . . . WPACKAGE
for operation from 0°C to 70 °C. (TOP VIEW)
1iah Ui io
(each gate) 1Y (2 130 1C
FUNCTION TABLE (each gate ne Os 2 18
V 4 11J GND
INPUTS W OUTPUT g‘é E5 10% 2y
A B C D Y 2A (s s[] 2D
H H H H L 2B [O7 8[] 2¢
L X X X H
X L X X H SN54LS20, SN54520 . .. FK PACKAGE —
X X L X H SN74LS20, SN74S20 . .. FN PACKAGE BN
X X X L H {TOP VIEW) g 3
g Q 8 [a]
o]
e &
32 1 o
logic diagram (each gate) NC [J4 18[] 2C S‘
NC {I5 170 NC
1c Js 16[] NC uDJ
A N 7 15[ NC v
B ‘ y 1D (I8 14[] 2B -
— ERCUNEAE =
>aQ><
-2 2NN
G}

NC - No internal connection
positive logic’ :

Y=A-B-C-DorY=A+B+C+D

i
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TYPES SN5420, SN54H20, SN54L.20, SN54L.S20, SN54520,
SN7420, SN74H20, SN74LS20, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

schematics (each gate)

20, 'L20 ‘H20
¢ Vee
28k 760 Q 5802 3
}
iNPUTS F INPUTS
A—e A
B 8 OUTPUT
c c Y
D D
X A13% ] *
]k £ 4003 axQ3
/iz ®— GND
CIRCUIT R1 R2 R3 R4
'20 4k | 1.6kQ2 | 1300 | 1kQ
‘L20 40k | 20k | 50092 |12k Q
‘LS20 ’S20
) * ——Vcc ' g Vee
20k2 8 8kQ2 120 Q
1
INPUTS
3
B {a INPUTS
.l‘r .
c ¢ A—¢
o L 1 B ouTPUT
| T¢ 4k ) oUTPUT Y
-] I¢ Y ¢
- ‘J 12k = D
- - 4
U [ 71;._. e
A& 4 K
Z F F’w‘in 'y
o GND
m " 4 A4
»n o 7

*——38 GND
+

Resistor values shown are nominal.

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

Supply voltage, Vg (see Note 1): '20,'H20, 'LS20, 'S20 . ... itiiiii ittt in e iiet e i iiinnansennn 7V
. L 0 8V

Inputvoltage: ‘20, ‘'H20, ‘L20, 'S20 . . . vt ittt ettt st tee s et e, 55V
TR U 7V

Operating free-air temperature: SNG4’ .. . ..ttt tit et ittt iieen st enererenenanss —55°C to 125°C
SN 78 e e e 0°C to 70°C

Storage temMPEratlure TaNGE . ..o vv e tveen s e vneeanssoseneoeennsenreassneassanenetonnnes —65°C to0 150°C

NOTE 1: Voitage values are with respect to network ground terminal.

{i’
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TYPES SN5420, SN7420
DUAL 4-INPUT POSITlVE-NAND GATES

recommended operating conditions

SNS420 SN7420
UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 5.25
ViH High-level input voltage . 2 2
ViL Low-leve! input voltage 0.8 0.8
loH High-level output current —-04 —-04]| mA
loL Low-level output current 16 161 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5420 SN7420
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX | MIN TYP} MAX
Vik Vee = MIN, h==12mA . —-15 -15
VoH Vee = MIN, ViL=08V, IgpH=—04mA 24 3.4 24 3.4
VoL Ve = MIN, Vig=2V, loL =16 mA 0.2 0.4 0.2 0.4
1] Vce = MAX, V=865V 1 1 mA
IIH Vee = MAX, Vi=24V 40 40 HA
TR Vec=MAX, V=04V - 1.6 —-16 mA
los$§ Vee = MAX —20 —55 | —18 —55 mA ; 3
IccH Vee=MAX, V=0V 2 4 2 4| mA. .
lceL Vee =MAX, V=45V 6 11 6 1" mA 0
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. u'l
t All typical values are at Vgc = 5 V, T = 25°C. 9
§ Not more than one output should be shorted at a time. >
switching characteristics, Vcc =5V, TA = 25°C (see note 2) uDJ :
FROM TO o
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT -
{INPUT) (OUTPUT) =
tPLH 12 22 ns
Any Y R =400 Q, CL=15pF
PHL 8 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {l’
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TYPES SN54H20, SN74H20
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54H20 SN74H20
UNIT
MIN NOM MAX [ MIN NOM MAX

Ve  Supply voltage 4.5 5 55 | 4.75 5 6.25 \
V|H High-level input voltage 2 2
V|L Low-level input voltage 0.8 0.8 \
loH High-level output current ~-05 - 05 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature - 55 125 0 70 OC .

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT

ViK Vee = MIN, lj=—=8mA —-15 \2
VoH Vee = MIN, ViL=08vV, loH=—05mA 2.4 3.5 \
VoL Vee = MIN, ViH=2V, loL =20mA 0.2 0.4 \
I Vo= MAX, V=55V 1] mA
I Vee = MAX, V=24V 50 uA
i Vee =MAX, V=04V -2 mA
tos$ Vee = MAX —40 - 100 mA

3 IcCH Voo =MAX, V=0V ,5 84| mA
lccL Voo =MAX, V=45V 13 20 mA

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

—| t All typical values are at Voo = 5 V, Ty = 25°C.

l—- § Not more than one output should be shorted at a time, and the duration of the short-circuit.should not exceed one second.

O switching characteristics, Vcg =5 V, TA = 25°C (see note 2)

m

< - FROM T0

P PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

O {INPUT) (OUTPUT)

m

w tpLH 6 10 ns

Any Y R =280 %, CL =25pF
tPHL , 7 10 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
Ria.
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TYPE SN54L20
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L20
UNIT

MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5
ViH High-ievel input voltage 2
ViL Low-tevel input voltage . 0.7
loH High-level output current . - 0.1 mA
lor Low-level output current 2 mA
Ta  Operating free-air temperature — 55 125 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS 1 SN54L20 UNIT

MIN TYP$ MAX

VOH Vee =MIN, ViL=07V, IoH=—-0.1mA 24 33

VoL Vec=MIN, V=2V, loL=2mA 015 03

I Vee=MAX, V=55V 0.1 | mA

IH Vec =MAX, V=24V ‘ 10 | wa

L Vee =MAX, V=03V .—0.18 | mA

los§ Vee = MAX -3 —15 | mA

IcCH Vee =MAX, V=0V 022 04 | mA

IccL Ve =MAX, V=45V 0.58 1.02 | mA

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

1 Al typical values are at Vo = 5 V, T = 25°C. &
§ Not more than one output should be shorted at a time. O
switching characteristics, Vog =5 V, TA = 25°C (see note 2) >
wl
FROM To (]
PARAMETER X TEST CONDITIONS MIN TYP MAX UNIT |
{INPUT) {(OUTPUT) |_
tPLH 35 60 ns b=
Any Y RL =4k, Cy =50 pF
PPHL 31 60 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

j
Texas ‘b 3-109
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54LS20, SN74L520
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS20 SN74L520
UNIT

MIN NOM.  MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.75 5 5.25
V|4 High-level input voltage 2 2
ViL Low-level input voltage .0'7 0.8
IgH  High-level output current ) -0.4 -04 | mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature —55 125 0 ) 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN541LS20 SN74LS20
PARAMETER TEST CONDITIONS t UNIT
MIN TYP} MAX | MIN TYP} MAX
ViK Ve = MIN, lj=—18mA —15 - 15
VoH Vee = MIN, VL = MAX, loH=—-04mA 2.5 3.4 2.7 3.4
Vee=MIN,  Vig=2vV, loL=4mA 0.25 0.4 0.4
VoL A2
Vee = MIN, ViH=2V, loL=8mA 0.25 0.5
I Vee = MAX, V=7V 0.1 0.1 mA
HH Vee =MAX, V=27V 20 20 | mA
3 he Vee = MAX, V=04V -04 —-04 mA
los§ Vee = MAX —-20 —-100 [ —20 - 100 mA
IccH Vee=MAX, V=0V 0.4 0.8 0.4 0.8 mA
:l| leccL Vee = MAX, Vy=45V 1.2 2.2 1.2 2.2 mA
= T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
CJ  tAltypical values are at Veg = 5 V, Tp = 25°C.
m § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
a switching characteristics, Voo = 5 V, TA = 25°C (see note 2)
m FROM TO
72} PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
’ (INPUT) (OUTPUT) .
tPLH 9 15 ns
Any Y CL=15pF
tPHL 10 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
l
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TYPES SN54520, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54520 SN74S20
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 475 5 5.25
ViH4 High-level input voltage 2 2
VL Low-level input voltage 0.8 0.8
IloH High-level output current -1 -1 mA
lot. Low-level output current 20 20| mA
TA  Operating free-air temperature - 55 ‘125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54S20 SN74S20
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vec=MIN, 1= —-18mA 12 12
VOH Vee = MIN, ViL=08V, lgpH=—1mA 25 34 2.7 3.4
VoL Vee = MIN, VIH=2V, loL =20 mA 0.5 05
1y Vee =MAX, V=55V 1 1 mA
hH Vee = MAX, V=27V 50 50 uA
ITH Vee =MAX, V=05V -2 -2 | mA i
10§ Vee = MAX —40 —100 | —40 —100 | mA ! 3 :
lccH Vee = MAX, V| =0V 5 8 5 8 | mA . .
lceL Vee =MAX, V=45V 10 18 10 18 | mA »n
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Lu
1 All typical values are at Veg = 6 V, T = 25°C. ) 9
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. >
switching characteristics, Vgcc =5 V, TA = 25°C (see note 2) LID.I
FROM TO =l
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) {OUTPUT) [
tpLH ' ’ 3 45 ns
R_=280Q, Cy.=15pF
tPHL 3 5 ns
A,B,CorD Y
tPLH . 45 ns
RL=280 ¢, CL =50pF
tPHL 5 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T QIP
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TYPES SN54H21, SN54LS21,
SN74H21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

REVISED APRIL 1985

¢ Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

* Dependable Texas Instruments Quality and
Reliability
description

These devices contain two independent 4-input AND
gates.

The SN54H21 and SN54LS21 are characterized for
operation over the full military temperature range of
—55°C to 125°C. The SN74H21 and SN74LS21 are
characterized for operation from 0° C to 70 °C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B C D y
H H HH H

L X X x L

X L X X L

X X L X L

X X x L L

w

logic diagram (each gate)

A

B ——

p | Y
D

S$30IN3A 111

positive logic

Y=A-B-C-DorY=A+B+C+ D

SN54H21 ... JPACKAGE
SN54LS21 ... JORWPACKAGE
SN74H21 ... JORN PACKAGE
SN74LS21 ... D, JORN PACKAGE

Vece
2D
2¢
NC
28
2A
2y

1D
1C
1B
GND
2y
2D
2C

(TOP VIEW)
1a v Ui
1B [J2 130]
Ne O3 120
1C 54 11
1D Os mg
v Qs o0

GND 7 8
SN54H21 ... W PACKAGE

(TOP VIEW)
1A O UME
1v Oz 13
Ne O3 120

VCC @4 113
NC Os 10[]
2A [s o]
2B Qv 8[J

SN54LS21 ... FK PACKAGE
SN74LS21 ... FN PACKAGE

(TOP VIEW)

NC - No internal connection

PRODUCTION DATA
This document contains information current as
3-112 of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production rrucessing does
not necessarily include testing o

{i’
TexAas
INSTRUMENTS
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TYPES SN54H21, SN54LS21,
SN74H21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

schematics {each gate)

'H21

INPUTS
A —4
B OUTPUT
¢ Y
D
®— GND
INPUTS .
N 3
B
c
o n
. L
y o
>
Ll
o
—d
|—
=
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VGG (s68 NOTE 1) ittt et i ittt ettt e e i eiianea e s 7V
S 1 o TU R QT T Vo o . 55V
) LS21 e e, PN A"
Operating temperature range: SN54’ —55°C to 125°C
N8 e e e 0°C to 70°C
Storage temMPerature FANGE . .. v e v et v eu s ot aenenmnenenenetsseereeetetatneneeranearanas —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
T *’P
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TYPES SN54H21, SN74H21

DUAL 4-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54H21 SN74H21
UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25 v
V|H High-level input voltage 2 2

V)L Low-level input voltage 0.8 0.8 \
loH High-level output current — 0.5 — 0.5 mA
loL Low-level output current 20 ) 20 | mA
TA  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

. SN54H21 SN74H21
PARAMETER TEST CONDITIONS 1 uNIT
MIN TYP$ MAX |[MIN TYP} MAX
Vik Ve = MIN, lj=—8mA -15 - 15
VoH Vee = MIN, ViH=2V, IgH=~0.5mA 2.4 34 2.4 34
VoL Vee = MIN, ViL=08V loL =20 mA 0.2 0.4 0.2 0.4
1y Vee=MAX, V| =55V 1 11 mA
liH Veeg =MAX, V=24V 50 50 LA
he Vee =MAX, V| =04V -2 -2 { mA
. los§ Vee = MAX —40 —100 | —40 —100 | mA
3' lccH Veo=MAX, V=45V 12 20 12 20 | mA
o IccL Vec =MAX, V=0V 20 32 20 32 | mA
'-l t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Ve = 5 V, T = 25°C.
r'__l § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
) switching characteristics, Vg =5 V, Ta = 25°C (see note 2)
m FROM T0
< PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
— (INPUT) - (OUTPUT) : .
g tPLH 7.6 12 ns
Any Y RL=280Q, Cp = 25pF
7] tPHL 8.8 12| ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
3-114 TExas u
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TYPES SN54LS21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54L521 SN74LS21
UNIT

MIN NOM MAX | MIN NOM MAX
Vcc  Supply, voltage 4.5 5 5.5 | 4.75 ,5 525
V|H High-level input voltage 2 2
VIL Low-level input voltage ) 0.7 08
IoH High-level output current —0.4 —04 mA
lgL Low-level output current 4 8| mA
Ta  Operating free-air temperature —55 125 o] 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS21 SN74LS21
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP$ MAX
VikK Vee = MIN, Ij==18mA -15 - 15
VOH Vee = MIN, VIH=2V, oy =—-04 mA 2.5 3.4 27 3.4
Vee = MIN, VL= MAX, loL=4mA 0.25 0.4 0.25 04
VoL A\
Vec = MIN, ViL = MAX, IoL=8mA 0.35 05
1y Vec=MAX, V=7V 0.1 01 mA
iy Vee =MAX, V=27V 20 20 | HA
e Ve =MAX, V=04V —-0.4 —-04 | mA R
los$§ Vee = MAX —-20 —-100 | -20 — 100 mA 3
IccH Veec=MAX, V=45V . 1.2, 24 1.2 24| mA :
lcou Veoc=MAX, V=0V 2.2 4.4 2.2 44 mA (/5]
L
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions. o
1 All typical values are at Vee = 5 V, T = 25°C —
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. >
switching characteristics, Vgg =5 V, TA = 25°C (see note 2) [a)
FROM TO - ' . |
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT '_
{INPUT) (OUTPUT) '_
tPLH 8 15 ns
Any Y RL =2k, CpL=15pF
PHL 10 20 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {l’
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TYPES SN5422, SN54H22, SN54L.S22, SN54S22,
SN7422, SN74H22, SN74LS22, SN74S22
DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983
S —————

SN5422, SN54LS22, SN54522 ... J OR W PACKAGE

* Package Options Include Both Plastic and oN742 zszfﬁiizzz . JF"‘%(:‘K:?:CKAGE
::‘I;aglel::a:‘?::poﬁgrsﬂers in Addition to Plastic SN74LS22,SN74522 ... D, JORN PACKAGE
(TOP VIEW)
e Dependable Texas Instruments Quality and :
Reliability 1alr Uslvee
' 1B 02 130] 2D
description ne O 120 2¢
These devices contain two independent 4-input NAND 1¢ gq 1 NC
gates. The open-collector outputs require pull-up 1D0s 100 28
resistors to perform correctly. They may be connected 1Y (e s[J 2A
to other open-collector outputs to implement active-low GND (7 sfj2y
wired-OR or active-high wired-AND functions. Open- ,
collector devices are often used to generate higher Vo SN54H22 . .. W PACKAGE
levels. (TOP VIEW)
The SN5422, SN54H22, SN54LS22 and SN54S22 are wiwth U 14] 1D
characterized for operation over the full military 1Y C12 13J1C
temperature range of —55°C to 125°C. The SN7422, NC 53 120} 18
SN74H22, SN74LS20 and SN74S22 are characterized Vee (4 ng GND
for operation from 0°C to 70°C. NC (s  10f]2Y
2A s 912D -
2B (7 8] 2€

FUNCTION TABLE {each gate)

SN54LS22, SN54522 ... FK PACKAGE

INPUTS OUTPUT . ) SN74LS22, SN74S22 ... FN PACKAGE ) 3 B
A B C D v {TOP VIEW)
H H H H L
L X X X H 2]
X L X X H 5
X X L X H —
X X X L H E
o
-
logic diagram (each gate) "l__
Q‘ NC - No internal connection
c | Y
D -
positive logic
Y=A B-C.-Dor Y=A+B+C+D
PRODUCTION DATA .
T:ﬁs d?,ll:_ume_nt cn;(ains |i’nh:jrmminn c|;nent as TE #
[ ublication ate. roducts conform to x AS
specifications per the terms of Texas Instruments 3-117
tand warrgmv. Prod i eossi m;"es INSTRUMEN’FS
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TYPES SN5422, SN54H22, SN54L522, SN54522
SN7422, SN74H22, SN74LS22, SN74522 -

DUAL 4-INPUT POSITIVE-NAND GATES WITH OP EN-COLLECTOR OUTPUTS

schematics (each gate)

'22,'H22 'LS22
Vee | Vee
INPUTS 17k 8 k2
1 A Ia p
INPUTS 1€
OUTPUT B ¢
A—e Y
c [V
B e
D Id
c =
'jr i N 4
D GND vy b \
n OUTPUT
I’y - Y
CIRCUIT R1 R2 R3 ?i’
Con22 4k$2 1.6 k2 1k§2 ’ 5k
‘H22 2.8 k2 760 §2 470 2 ,37 L — GND
'S22
0 ? Vee
b 900 2
INPUTS ; ; ; ;
; 3 . A—d ou;r(PUT
c
- o
. [
r Txts
: GND
= &
m
S
(®)
m Resistor values shown are nominal.
wn
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
Supply voltage, VGG (€8 NOTE 1) .« ittt ittt it ittt ettt iae et ia et 7V
Input voltage: 22, "H22, S22 . . . ittt ittt it it et e e 55V
: B 7P 7V
Operating free-air temperature: SNBA' ... . .. . i i i it et e s ~55°C to 125°C
SN T e e e 0°Cto 70°C
Storage temperature range B R —65°C to 150°C

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

{i@
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TYPES SN5422, SN7422
DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5422 SN7422 UNIT
MIN NOM MAX | MIN NOM MAX

" Ve Supply voltage 45 5 65 | 475 5 525 v
ViH High-evel input voltage 2 2 \%
ViL Low-level input voltage 0.8 08 v
VoH High-evel output voitage . 5.5 55 v
loL Low-level output current 16 16 | mA
TA  Operating free-air temperature — 655 126 0 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS ’ MIN TYP$} MAX | UNIT
VIK Vee = MIN, lj==12mA . . —1.5 Vv
IoH Vec=MIN, V|_=08V, Vgq=55V 025 ( mA
VoL Vee = MIN, VIH=2V, loL=16mA 02 04 \
I Vec=MAX, V|=55V 1] mA
"H Vec=MAX, V|=24V 40 | vA
he Ve =MAX, Vi=04V —-1.6 | mA
lccH Vec=MAX, V=0V 2 4 | mA v
lccL Vee=MAX, V=45V 6 11| mA 3
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended opserating conditions. "
$ All typlcal values are at Voo = 5 V, T = 25°C. 17
switching characteristics, Veg = 5 V, TA = 25°C (see note 2) cI-I:.‘I
FROM TO —
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT >
. (INPUT) (OUTPUT) il
tPLH RL=4kQ, CL=15pF 35 45 ns (]
Any Y |
tPHL R, =400 2, CL=15pF 8 15 ns
=
-

NOTE 2: See General Information Section for load circuits and voitage waveforms.

i
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TYPES SN54H22 SN74H22

DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54H22 SN74H22 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 45 5 55 [4.75 5 525 V
V|H High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \"
VoR High-level output voltage 55 5.5 v
loL Low-level output current 20 20 | mA
Ta  Operating free-air temperature — 65 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYP} MAX | UNIT
VK Vee = MIN, 1) =—8 mA -15 v
10H Vec=MIN, Vv, =08V, Vpy=55V 0.25 | mA
VoL Vee = MIN, ViH=2V, gL =20mA 0.2 0.4 v
n Vec=MAX. V| =55V 1| ma
IH Vec=MAX, V=24V 50 | uA
L Ve =MAX, V=04V -2 | mA
IccH Ve =MAX, V=0V 5 84 | mA
3 ‘ IceL Vee=MAX, V=45V 13 20| mA
1t For conditions shown as MIN or MAX, use the appropriatg value specified under recommeanded operating conditions.
—~  All typical values are at Vg = 5 V, T = 25°C.
'—_l switching characteristics, Vg =5V, TA = 25°C (see note 2)
FROM TO .
U PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
m (INPUT) {OUTPUT) :
< tPLH 10 15 | ns
b Any Y R =280 %, CL=25pF
(o) tPHL 75 12 ] ns
m
»n

NOTE 2: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54LS22, SN74LS22
DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN541.822 SN74LS22
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 655 | 475 5 BbB.25 \"
V|H High-level input voltage 2 2 \
ViL Low-level input voltage . 0.7 0.8 A\
VoH High-level output voltage 5.5 5.5 v
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 0 - 70 °c

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

SNE4LS22 SN741522
PARAMETER TEST CONDITIONS UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vik Vec=MIN, I} =-18mA ) -15 -15| Vv
IoH Vec=MIN,  VjL=MAX, Vgu=55V 0.1 0.1 | mA
Vee=MIN,  Vig=2V, IgL=4mA i 025 04 025 0.4
VoL v
Vce = MIN, VIH=2V, loL=8mA 0.35 0.5
Iy Vee=MAX, V=7V 0.1 0.1 | mA
I Ve =MAX, V| =27V 20 20 | A
e Vee = MAX, V=04V —0.4 —-0.4 | mA
IcCH Vec=MAX, V=0V 04 08 04 08| mA
iceL Voo =MAX, V| =45V 1.2 22 1.2 22| mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. ‘D
1 All typical values are at Vee=5V, Ta= 25°C. u"
switching characteristics, VcG =5 V, TA = 25°C (see note 2) ;
FROM TO L

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (oUTPUT) (a]
PLH o 17 32 ns =l
Any % RL =2k, CL=15pF ol
tPHL 15 28 ns -

NOTE 2: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54522, SN74522
DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54522 SN74522 UNIT
MIN NOM MAX | MIN NOM MAX

" Vec  Supply voltage 45 5 55 | 4.75 5 525 A
V|H High-evel input voltage 2 2 \
VL Low-evel input voltage 0.8 0.8 v
VoH High-level output voltage 55 5.5 v
loL Low-level output current ’ 20 20 | mA
TA  Operating free-air temperature —55 126 0 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYP{ MAX | UNIT
Vik Vce = MIN, l)= -18 mA -1.2 \
loH Vce = MIN, VIL=08V, Vou=55V 0.25 | mA
VoL Vge = MIN, VIH=2V, loL= 20mA 05 \
1] Ve =MAX, V|=55V 1| mA
IIH Voo =MAX, V=27V 50 | wA
he Veo=MAX, V=05V -2 | mA
IccH Vge = MAX, V=0V 3 66| mA
3 lcoL Vece =MAX, V=45V 10 18 | mA
1 For conditions shown as MIN or MAX, use the appropriate valus specified under recommended operating conditions,
¥ All typlcal values are at Voc =5 V, TA = 25°C,
= I -
=~ switching characteristics, Vcc = 5 V, TA = 25°C (see note 2)
-
FROM TO
U PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX{ UNIT
g “PLH RL=2800 Cp =15pF 2 > 75 =
L= . L= P
a tPHL 2 4.5 7 ns
Any Y
m PPLH 7.5 ns
w R =280%, C| =50pF
tPHL 7 ns
NOTE 2: See-General Information Section for load circuits and voitage waveforms.
3-122 TExAs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




TYPES SN5423, SN5425, SN7423, SN7425
\ DUAL 4-INPUT NOR GATES WITH STROBE

REVISED DECEMBER 1983

e Package Options Include Plastic and SN5423 ... JORW PACKAGE
Ceramic DIPs SN7423 ... JORNPACKAGE
) (TOP VIEW)
e Dependable Texas Instruments Quality
and Reliability x [ UssQvee
A2 51X
18[s 14J2D
description 160a 13J2c
. . ) . 1cls 12[]126
These devices contain dual 4-input positive NOR gates 1D E 6 " :] 2B
with strobe. The SN5423 and SN7423 are expandable, Tant, 10724
and perform the Boolean functions: GND E s o[y 2y

1Y=1G(1A+1B+1C+1D)+ X and

2Y.=2G(2A+2B+2C+2D) SN5425 ... J ORW PACKAGE

with X = output of SN5460/SN7460. The SN5425 and SN7425... JORN PACKAGE
SN7425 perform the Boolean function: ) {TOPVIEW)
Y=GIA+B+C+D) 1a0h UMchc
. 1B (2 13)2D
The SN5423 and the SN5425 are characterized for 1603 12(12¢
operation over the full military temperature range of 1cs 112G
—55°C to 125°C. The SN7423 and the SN7425 are 10ds 1007 28
characterized for operation from 0°C to 70°C. 1Y(s al[]2A
schematic (each gate) _ GNDOy  sp2v
Vee * 1
100 @ logic diagram
A A
o] 0
11|
B e OUTVPUT o
i y —
[ >
4 - o— ¥ w
£ 2 ot 29 o
2 (o — | > X X
) =) A V4 -
° GATE 1 OF -
SN5423/SN7423
ONLY h
D i < ! TRUTH TABLE
1 I
-H—KQ INPUTS OUTPUT
1<) ! A B C D G Y
o G ——t
6 > *» ', H X X X H L
- FRel) [ SR 1 X H X X H L
ERE X--—---—-————- +- X X H X H L
u2 800 Q f X X X H H L
“  GND p L L L L X H
_ X X X X L H
Notes: A. Component values shown are nominal.

B. Both expander inputs are used simultaneously for expanding.
C. If expander is not used leave X and X open.
D. A total of four expander gates can be connected to

the expander inputs.

v — Ve bus

Expander inputs are open.
H = high level, L = low level, X = irrelevant
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INSTRUMENTS 3123

N POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN5423, SN5425, SN7423, SN7425
DUAL 4-INPUT NOR GATES WITH STROBE

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

Supply voltage Vg (see Note 1)
Input voltage (see Note 1)
Interemitter voltage (see Note 2}
Operating free-air temperature range: SN5423, SN5425 Circuits

Storage temperature range

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.

recommended operating conditions

SN7423,SN7425 Circuits ..................

—55°C to 125°C
0°C to 70°C

23,25 UNIT
MIN NOM MAX
54 Family 4.5 5 5.5
Vee Supply voltage 74 Family 4.75 5 525| "
Vi High-level input voltage 2 v
V|L Low-level input voltage 0.8 v
loH High-level output current —-08 mA
loL Low-level output current 54 Family 16 mA
74 Family 16
. . 54 Family - 55 125 °
Ta Operating free-air temperature range 74 Family o 70 C

The ‘23 is designed for use with up to four ‘60 expanders,

W

electrical characteristics over recommended operating free-air femperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYP} max | UNIT
- vy Vee=MIN, Ij=—12mA 15[ v
- VOh Vec=MIN, VL =08V, IgH=-08mA 2.4 34 v
r~ VoL Vee = MIN, ViH=2V, loL =16 mA 02 04 v
U Iy Vec=MAX, V=55V 1 mA
data inputs 40
m 1 Vec=MAX, V=24V A
< tH strobe inputs cc ‘ =2 160 #
— data inputs —16
(@) e - Vee=MAX, V=04V mA
m strobe inputs —6.4
m 54 Family — 20 — 55
i Vee = MAX
os$ ce 74 Family | — 18 N e
lccH Vee =MAX, Allinputsat 0 V ’ 8 16 mA
lecL Vee =MAX, Allinputsat 5V 10 19 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type. Expander inputs X and X are open.
t All typical values areat Vee =5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time,
T *l’
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TYPES SN5423, SN5425, SN7423, SN7425
DUAL 4-INPUT NOR GATES WITH STROBE

electrical characteristics (SN5423 circuits) using expander inputs, Vgc =4.5V, Ta = —55°C

PARAMETER . TEST CONDITIONS MIN TYPt MAX [ uNniT
IX Expander current VxX =04V, loL=16mA —-35 mA
v Base-Emitter voltage of output _ _
BE(Q) . sistor (@ lgL =16 mA, Ix +1X =0.41 mA, RxX =0 1.1 \
VoH High-level output voltage IoH=—04mA, Ix=0.15mA, IX =—0.15mA 2.4 3.4 Vv
VoL Low-level output voltage loL=16mA, Ix +1X =0.3 mA, RxX =114 Q 02 04 \
electrical characteristics (SN7423 circuits) using expander inputs, V¢cc =4.75 V, TA = 0°C
PARAMETER TEST CONDITIONS MmN TYpt max | uniT
IX Expander current VxX =04V, loL =16 mA ’ -38 | mA
v Base-Emitter voltage of output _ _
BE(Q) transistor (Q) gL =16 mA, Ix +1X =0.62mA, RxX =0 1 v
VOH High-level output voltage IoH=—04mA, Ix=027mA, IX=—0.27 mA 24 3.4 \
VoL Low-level output voltage loL=16 mA, Ix +1X =043 mA, Rxx=13080 02 04 \
1 All typical valuesareat Vo =5V, Tp = 25°C.
switching characteristics, Vgc =5 V, Ta = 25°C, N = 10, (see note 3)
PARAMETER | . TEST CONDITIONS MIN - TYP MAX | UNIT
tPLH " RL=400Q, CL=15pF 13 22 ns
tPHL R =400 Q, Cy =15pF 8 15 ns
NOTE 3: Switching characteristics of the SN5423 and SN7424 are tested with the expander pins open.
%2}
LLl
Ll
wmd
=
-
T {lP
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TYPES SN5426, SN54L.526, SN7426, SN74LS26
QUADRUPLE 2-INPUT
HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES

- REVISED DECEMBER 1983

* For Driving Low-Threshold-Voltage SN5426 ... JPACKAGE
MOS Inputs SN54LS26 ... J ORW PACKAGE
SN7426 ... JORN PACKAGE
SN74LS26 ... D, JORNPACKAGE
{TOP VIEW)
1 U Mg Vee
description : 182 13[]14B
0Os 120 4A
These 2-input open-collector NAND gates feature ;ZC 4 1[0 ay
high-output voltage ratings for interfacing with low- 2805 100138
threshold-voltage MOS logic circuits or other 12-volt 2v(ds b 3A
systems. Although the output is rated to withstand 15 aNDOd7 2 3y
volts, the Vcc terminal is connected to the standard

5-volt source.
SN54LS26 . .. FK PACKAGE

The SN5426 and SN54LS26 are characterized for op- . SN74LS26 ... FN PACKAGE
~ eration over the full military temperature range of (TOP VIEW)
~55°C to 125°C. The SN7426 and SN74LS26 are o
characterized for operation from 0°C to 70°C. @< £9m
= g g o
3 2 1219

logic diagram (each gate)

1[4 18 [J4A
NC[]5 17[JNC
‘ : ' 2A[)s 16 [J 4y
A NC[]7 15 [JNC
g Y PEIE 1438
s 1 0
3 FERE
- [0}
H NC - No internal connection
-
- positive logic
U ——
m Y = AB
S
(®)
m
(7]
PRODUCTION DATA . .
This document contains information current as ’ %
3-126 of publication date. Products conform to TEXAS 1283

spectfications per the terms of Texas Instruments
standard warranty. Production processing does lNSTRUM ENTS
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TYPES SN5426, SN54LS26, SN7426, SN74LS26 -
QUADRUPLE 2-INPUT
HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES

schematics
26 'LS26
v
o cc ° Vee
%17 ko 8k
INPUTS g INPUTS
A A L :;I‘ P,
L J OUTPUT

OUTPUT
Y

GND

Resistor values shown are nominal.

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

Supply voltage , VO C (588 NOTE 1) L.ttt i i ittt et ettt ettt et e et 7V
I PUT VOIIAGE: 26 L o\ ittt ettt e e e e e e e e e 55V
B 2 A%

Operating free-air temperature: SN54' . ... ............. e e e —55°C to 125°C
SN74" Lo e 0°C to 70°C

Storage tempPerature FANGE . . v v v vt vt e e et e e s e P —65°C to 150°C

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

(2]
wl
o
>
i
(a]
-
=
[

i
Texas ‘&P : , 3-127
INSTRUMENTS :

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN5426, SN7426
QUADRUPLE 2-INPUT

HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES

recommended operating conditions

SN5426 SN7426 UNIT
MIN NOM MAX { MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.75 5 525 v
ViH High-level input voltage 2 2 \"
VL Low-level input voltage 0.8 0.8 \4
VoH High-level output voltage 15 15 \%
191, Low-level output current 16 16 mA
Ta  Operating free-air temperature —55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? SN5426 SN7426 UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vee = MIN, lj=—12mA —-1.5 - 1.5 \%
) Veg=MIN, V=08V, VoH =12V 50 50 HA
OH Vec=MIN, VL =08V, Vou-15V } 1 1| mA
VoL Vee = MIN, ViH=2V, loL =16 mA 0.4 0.4 \2
1 Vec=MAX, V=65V 1 1 mA
7%} Veg=MAX, V=24V 40 40 uA
hL Vee=MAX, V=04V - 1.6 —-1.6 mA
IccH Ve = MAX, V=0V 4 8 4 8 mA
fceL Voo =MAX, V=45V 12 22 12 22 mA
t For conditions shown >as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo =5 V, T = 25°C.
3 switching characteristics, Vcc =5 V, Ta = 25°C (see note 2)
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT

| (INPUT) (OUTPUT)

= [ 6 2
PLH ns

AorB Y RL=1kQ, CL=15pF

r tPHL L L=te 17 7] s

m NOTE 2: See General Information Section for load circuits and voltage waveforms.

m

%)
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TYPES SN54LS26, SN74LS26
QUADRUPLE 2-INPUT
HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES

recommended operating conditions

SN54LS26 SN74LS26 uNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4,75 5 5.25 \
Viy High-level input voltage 2 2 \
Vi Low-level input voltage 0.7 0.8 v
VoH High-level output voltage 15 15 \
lol. Low-level output current ) 4 8 mA
TA  Operating free-air temperature — 55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONST SNS4LS26 SN74L526 UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vee = MIN, lj=—18mA . —15 —-1.5 \Z
Ve = MIN, VL = MAX, Vo =12V 50 50 uA
loH Vec=MIN, V| =MAX, Vou=15V 1 1| mA
Vee = MIN, Vip=2V, loL=4mA 0.25 0.4 0.25 0.4
Vo Veo=MIN,  Vin=2V,  loL=8mA 035 05|
1 Veg=MAX, V=7V 0.1 0.1 mA
"W\H Ve =MAX, V=27V 20 20 uA
TN Vee=MAX, V| =04V —04 —0.4 mA
IcCH Veco=MAX, V=0V 08 1.6 08 16 mA
lcecL Voo =MAX, V=45V 24 44 24 44
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vg = 5 V, Tp = 25°C.
switching characteristics, Vcc =5 V, TA = 25°C (see note 2)
PARAMETER FROM To TEST CONDITIONS . MIN TYP MAX | UNIT l‘.,u>
(INPUT) (OUTPUT) &)
PLH AorB Y RL =2k, C_L=15pF 7 32 i S
PHL 15 28 ns
w
NOTE 2: See General Information Section for load circuits and voltage waveforms. Q
' .
o
=
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TYPES SN5427, SN54LS27, SN7427, SN74LS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

REVISED DECEMBER 1983

SN5427, SN54LS27 ... J ORW PACKAGE

* Package Options Include Both Plastic and SN7427 ...J ORNPACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74LS27 ... D, J ORN PACKAGE
and Ceramic DIPs (TOP VIEW)

. De|.)en.c!able Texas Instruments Quality and iy Ui Vee
Reliability 182 131C

description 2A E3 '23 1Y
. . . . 2B (J4 111 3C
T::se devices contain three independent 3-input NOR 2cs 100] 38
gates. 2Y (s 9] 3A
ND 3y
The SN5427 and SN54LS27 are characterized for op- GND[l7 8
eration over the full military temperature range of
—55°C to 125°C. The SN7427 and SN74LS27 are SN54LS27 ... FK PACKAGE
characterized for operation from 0°C to 70°C. SN74LS27 ... FN PACKAGE
(TOP VIEW)

FUNCTION TABLE {each gate)

INPUTS | OUTPUT
A B ¢C v
H X X L
X H X L
X X H L
L L L H

et

logic diagram (each gate)

@ >

S3JIN3A 111

positive logic

Y=A+B+CorY=A-

= >

NC - No internal connection

B-C

PRODUCTION DATA

This document contains information current as
3-130 of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production grncessmg does

not necessarily include testing o

{i’
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TYPES SN5427, SN54L.527, SN7427, SN74LS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

schematics (each gate) ) '27
Vee
4k82 . 1302
INPUTS
A —¢
A OuTPUT
Y
4k
B —|
p 4k$2
[+
A
/37 GND
'LS27
o 9-Vce
220k 8k 12023 @
INPUTS W ©
A [a r
14 . J ~—y
33 e
10k 3 =
“ T 4 kQ:{ OUTPUT
A ¢4 v 7))
8
20 k2
i % ] A
B ¢ ! >
(91
10 kﬂ% -Rl (]
o -
7'y @
! C
@20 kQ 5
F/— k
c 1< ’
x 10 k§2
Resistor values shown are nominal. v | o GND
; *
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VOC (see NOte 1) ... i i i i it c i et s 7V
LU VOITage: (27 o it e e e e 5.5V
Operating free-air temperature: SNG4’ . L. . i e e —55°C t0 125°C
SNTA e e e 0°C to 70°C
" SOrage tEMPEIATUIE FANGE . . . e s et e et e e e e e e e e e e e e e e et e e e e e e e e —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
: v&l’
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TYPES SN5427, SN7427

TRIPLE 3-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN5427 SN7427 '
UNIT
MIN NOM MAX | MIN NOM MAX
Vgc  Supply voltage 4.5 5 551 4.75 5 525
Viy High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current —-0.38 - 0.8 mA
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature —55 125 ‘0 70 oC

electrical characteristics over recommended operating free-ai

r temperature range (unless otherwise noted)

SN5427 SN7427
PARAMETER TEST CONDITIONS t UNIT
: MIN TYP$ MAX| MIN TYP} MAX
VIK Vee = MIN, Ij=—=12mA -15 -15 \
VoH Vee = MIN, ViL=08Vv, IopH=—0.8mA 24 34 24 34
VoL Vee = MIN, ViH=2V, loL =16 mA 0.2 04 0.2 0.4
) Voo = MAX, V=55V 1 1 mA
Iy Vee=MAX, V=24V ‘40 40 HA
'TH Ve =MAX, V=04V -16 -1.6 mA
3 los § Vee = MAX —-20 —~551 —18 — 55 mA
IccH Ve =MAX, V=0V 10 16 10 16 mA
lccL Vce =MAX,  See Note 2 16 26 16 26 mA
| .
_| t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
I™ 1t Altypical valuesare at Ve = 5 V, T4 = 25°C.
§ Not more than one output should be shorted at a time.
r?'l NOTE 2: Oneinput at 4.5 V, all others at GND.
S switching characteristics, Vcc =5 V, TA = 256°C (see note 3)
m FROM TO MAX 1T
) PARAMETER (INPUT) (QUTPUT) TEST CONDITIONS MIN TYP UN
1 10 15 ns
PLH A,BorC Y R =400 Q, CL=15pF
PPHL 7 1 ns
NOTE 3: See Genera! Information Section for load circuits and voltage waveforms.
i
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TYPES SN54LS27, SN74LS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54LS27 SN74LS27

MIN NOM MAX | MIN NOM MAX uniT
Vee  Supply voltage 4.5 5 55| 4.75 5 5.26
ViH High-level input voltage 2 2
VL Low-level input voltage 0.7 0.8
loH High-level output current —-04 —04 mA
IoL Low-level output current 4 8 mA
Ta Operating free-air temperature —55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

ETER TEST CONDITIONS t SNoALSZ7 SN7aLsz UNIT
PARAM N
MIN TYP$ MAX| MIN TYP$ MAX
Vik Vee = MIN, lj=—18mA —-15 —-1.5
VoH Vee =MIN, ViL=MAX, IgH=—-04mA 25 3.4 2.7 34 \Y
Vee = MIN, Vig=2V, loL =4 mA 0.25 04. 0.25 04
V A\
oL Vee =MIN, Vig=2V, loL =8 mA 0.35 0.5
Iy Ve =MAX, V=7V . : 0.1 0.1 mA
WK Vee =MAX, V=27V 20 20 HA
hL Vee =MAX, V=04V -04 —-04 mA 3
los§ Vee = MAX -20 —100| —20 — 100 mA .
lccH Vee = MAX, Vi=0Vv 2 4 2 4 mA w
lccL VCe = MAX,  See Note 2 3.4 6.8 3.4 6.8 mA Ll
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, ~
1 All typical values are at Vg = 5 V, T = 25°C. >
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. Lu
NOTE 2: Oneinputat 4.5 V, all others at GND. Q
switching characteristics, Voc =5 V, TA = 25°C (see note 3) l'_—l
FROM TO .
PA MIN TYP MAX UNIT
RAMETER (INPUT) (OUTPUT) TEST CONDITIONS
tpLH 10 15 ns
A,BorC Y RL =2k, Cp=15pF
tPHL 10 15 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
i
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TYPES SN5428, SN54L.528, SN7428, SN74L528
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

REVISED DECEMBER 1983

¢ Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

¢ Dependable Texas Instruments Quality and
Reliability

description

S30IN3A 711 gsE

These devices contain four independent 2-input NOR
buffer gates.

The SN5428, and SN54LS28 are characterized for
operation over the full military' temperature range of
—b55°C to 125°C. The SN7428, and SN74LS28 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B Y
H X L
X H L
L L H

logic diagram (each gate)

A
Y
B

positive logic

Y=A+BorY=A-B

SN5428, SN54LS28 ... J ORW PACKAGE
SN7428 ...JORNPACKAGE
SN74LS28 ... D,JORN PACKAGE

(TOP VIEW)
hguil UN:]VCC
1A 02 13004y
1803 12J 4B
2Y s 1J4A
2A[Os 10[J3Y
2B e s[]138

GND 7 8[] 3A

SN54L528 . .. FK PACKAGE
SN74LS28 ... FN PACKAGE
(TOP VIEW)

NC - No internal connection

3-134

PRODUCTION DATA

This document contains information current as TE

of publication date. Products conform to

xas P

specifications per the terms of Texas Instruments
standard warranty. Preduction chessing, does lN STRU M EN1S
not necessarily include testing of all parameters. posT OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN5428, SN541.528, SN7428, SN74LS28
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

schematics (each gate)

‘28

INPUTS
A—g
B
y.
‘LS28
[ Vce
17kQ23 3kQ 100 Q2 \/
INPUTS ]
Ta »l
APy
A [
/¢ 7))
[-
17kQ T ol
OUTPUT QO
Y —
fa-o-bf f4—d >
B [ Ll
[ 0
1<
750022 1.5k |__I
x X - -
,;7 GND

Resistor values shown are nominal.

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

Supply voltage, VG {see NOte 1) ... L i i i i it i e e 7V
INPUE VOIAGE: 128 ottt ittt ettt et e e e e 55V
S 28 e e e e i e 7V

Operating free-air temperature: SNBA’ L. . . . i i i i e e —55°C to 125°C
ONTA e 0°C to 70°C

StOrage teMPErature FANGE . ... v . v e et ee ettt et et e e et eae e —65°C to 150°C

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

i
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TYPES SN5428,SN7428

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

recommended operating conditions

SN5428 SN7428
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.6 | 4.75 5 6.25 \
V|4 High-level input voltage 2 2
V)L Low-level input voltage 0.8 0.8
loH High-level output current —-24 —24 mA
loL. Low-level output current 48, 48 | mA
Ta  Operating free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS T MIN TYP$ MAX | UNIT
ViK Vee = MIN, Il =—12mA -15 Vv
VOH Vee = MIN, ViL=08v, IOH=—~24mA 24 34 \
VoL Vee = MIN, Vig=2V, loL =48 mA 0.2 04 \
I Vee=MAX, V=55V 1 mA
I+ Voo =MAX, V=24V 40 A
hL Vee =MAX, V=04V -1.6 mA
- 1os§ Vce = MAX - 70 —-180 | mA
3 . IccH Voo =MAX, Vy=0V 12 21 mA
lecL Vee = MAX,  See Note 2 33 57 mA
:|| t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
- t All typical values are at VcCc = 5 V, TA = 256°C,
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second,
U NOTE 2: Oneinputat4,5 V, all others at GND, .
m . . I =
< switching characteristics, Vgc = 5 V, TA = 256°C (see note 3)
o _FROM TO
m PARAMETER TEST CONDITIONS MIN. TYP MAX | UNIT
(7] (INPUT) (OUTPUT)
tPLH 6 9 ns
R =133 Q, CL = 50 pF
tPHL 8 12 ns
AorB Y
PLH 10 15 ns
RL=133 Q, CL =150 pF
tPHL 12 18 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms. )
T i
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TYPES SN54LS28, SN74LS28
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

recommended operating conditions

SN541L528 SN74LS28
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage © 45 5 55 | 4.75 5 525 \Y
V|y High-level input voltage 2 2
ViL Low-level input voltage 0.7 0.8
loH High-level output current -1.2 -1.2 mA
loL Low-level output current 12 24 mA
Ta  Operating free-air temperature —55 125 0 : 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS28 SN74LS28
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP} MAX | MIN TYP$ MAX
VK Vee = MIN, Ij=—18mA . -1.5 —-1.5
VOH Vee = MIN, Vi = MAX, loH=—1.2mA 25 3.4 2.7 3.4
Vee = MIN, ViH=2V, loL =12mA 0.25 0.4 0.24 0.4
VoL \%
Vee = MIN, ViH=2V, oL, =24 mA 0.35 0.5
Iy Vee = MAX, V=7V 0.1 01 mA
Iy Vee = MAX, V=27V 20 20 HA
he Vee = MAX, V=04V —-0.4 . -04 mA - 3
los$ Vee = MAX —-30 —130 | —30 -130 | mA Ay
IccH Vec=MAX, Vi=0V © 1.8 36 1.8 36| mA
lccL Vee = MAX, See Note 2 69 138 6.9 1338 mA m
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. ~
t All typical values are at Voo =5 V, Tp = 25°C. >
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. w
NOTE 2: Oneinputat4.,5V, all others at GND, Q
switching characteristics, Vcc =5V, TA = 25°C (see note 3) |—_|
FROM TO |
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tELH 12 24 ns
AorB Y R =667 9, Cy =45pF -
TPHL 12 24 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.

TeExas {’, | ' 3-137

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265"



E TTL DEVICES

3-138



TYPES SN5430, SN54H30, SN54L30, SN54LS30, SN54S30,
SN7430, SN74H30, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

REVISED DECEMBER 1983

SN5430, SN54H30, SN54L30 . . . J PACKAGE
¢ Package Options Include Both Plastic and SN54L530, SN54S30 . .. J OR W PACKAGE

" - s L . SN7430, SN74H30 ... J ORN PACKAGE
Ceramic CI‘up Carriers in Addition to Plastic SN74LS30, SN74S30 ... D, J OR N PACKAGE
and Ceramic DIPs

(TOP VIEW)
. g::;:;::‘l;le Texas Instruments Quality and alh U 0 vee
. B 2 13(J NC
description cs 120 H
These devices contain a single 8-input NAND gate. - [; E‘; 1’;% ﬁ .
" The SN5430, SN54H30, SN54L30, SN54LS30, and F (s o{1NC
SN54S30 are characterized for operation over the full GND 7 s Y

military range of —55°C to 125°C. The SN7430,
SN74H30, SN74LS30, and SN74S30 are characterized

. . H30 ... WPACK.
for operation from 0°C to 70°C. SN5430, SNS4 CKAGE

(TOP VIEW)
FUNCTION TABLE ner Urddne
: A2 1371 NC
B3 120y
OUTPUT
INPUTS A THRU H v vee Qs 11 GND
cds 10 H
All inputs H L D E 6 9 % G
One or more inputs L H E [: 7 8 :] F

SN54LS30, SN54S30 .. . FK PACKAGE
logic diagram SN74LS30, SN74S30 ... FN PACKAGE

(TOP VIEW) 3 ;
A .
e 2]
[
) - Ll
E Y &)
F —
G >
H L
(a]
=
positive logic - -
Y=A:-B-C-D-E-F-G:H or
Y=A+B+C+D+E+F+G+H NC - No internal connection
PRODUCTION DATA s
This document contains information current as M
of pflgblilt_:ation lti'a:te'. Pmdfu]gts clnn{orm zu TE 3-139
ifications per the terms ot 1exas Instruments
:f::dard warr':m(y. Production Frnussing does lNSTRUMENTS
not necessarily include testing of all parameters.
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TYPES SN5430, SN54H30, SN54L30,
SN7430, SN74H30
8-INPUT POSITIVE-NAND GATES

schematics (each gate)

'30, ‘L30
Vee
R1
wevts 777 I 7 F
A— f OUTPUT
8 \
c
D
E
F
G
H
1A XX 1A
AXTEXTA
° /717 — GND
CIRCUIT| R1 R2 R3 R4
‘30 4k |16k [ 13082 | 1kQ
'L30 |40k | 20k | 5002 | 12k
Input clamp diodes not on SN54L.30 circuit.
- 'H30
¢ *— Vce
-
- 2.8 k2 760 58 2
m
o weurs 7 FFF AT 7
- A—e
) OUTPUT
m B v
w c
D
E
F
G < <
4702 2 4k b4
H 1 < <
X2zx%z3z%

9—0—GND
P

Resistor values shown are nominal.

{i}
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TYPES SN5430, SN54H30, SN54L30, SN54LS30, SN54S30,
SN7430, SN74H30, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

schematics (each gate)

TTL DEVICES w

‘LS30
. ¢ Vee
INPUTS 17k22 8k 3 120022
1 )
A {4 3
B 1< <
c 1< ‘/
T [d-o *
D 1¢ Chal
E {d (-]
1< kg ou':/ uT
F [a
7€
G 1<
H I
1.5 k2
x| T | T | &
Y Y Y
o /; €— GND
‘S30
) ¢ ) G
28 k82
|
wuts FITFFTFF
A—4
B OUTPUT
Y
[
D
E
500 2
E
G
H
iy Wiy Wiy
y TP P 5
e GND
P
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vi (see Note 1): ’30, 'H30,LS30, "S30 ... ititt it i in ettt ae e tteeaeiaeeranneannne 7V
B P 8V
Input voltage: ‘30, 'H30, 'L30, 'S0 . ..ttt ittt ittt et et i e e e e 55V
L8300 ot e e e e e e e 7V
Operating free-air temperature: SNBA' .. .. it et e e e —-55°C to 125°C
SNTA e e e s 0°C to 70°C
Storage temperature range ... .. ....cevreneunennaneneaneeennennnaias e —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
ns 2
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TYPES SN5430, SN7430
8-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5430 SN7430
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage . 45 5 55 | 4.75 5 5.25
V|H High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8 \"
lgH High-level output current -04 —-04 mA
IgL Low-level output current . 16 16| mA
Ta  Operating free-air temperature —55 125 o] 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5430 SN7430
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX | MIN TYP} MAX
Vik Vee = MIN, lj=—12mA -15 —-15
VoH Vee = MIN, ViL=08V, IgH=—04mA 24 3.4 24 3.4
VoL Vee=MIN, V=2V, loL=16 mA .02 0.4 0.2 0.4
I Vec=MAX, V=55V 1 1 mA
ltH Ve =MAX, V|=24V 40 40 HA
TN Vee=MAX, V=04V -1.6 —-186 mA
: los§ Vee = MAX —20 -55 | —18 -55 | mA
3 IccH Vee =MAX, V=0V 1 2 1 2 mA
IccL Vee =MAX, V=45V : 3 6 3 6 mA
_I t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
| 1 All typical values are at Voe = 5 V, Tp = 25°C.
| § Not more than one output should be shorted at a time.
rUn switching characteristics, Vec =5 V, TA = 25°C (see note 2)
< FROM TO
— PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
) (INPUT) (OUTPUT)
g tPLH . . 13 22 ns
Any Y R =400, CL=15pF
PHL 8 15 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
T {IP
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TYPES SN54H30, SN74H30
8-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54H30 SN74H30
UNIT

MIN NOM MAX [ MIN NOM MAX
Vce Supply voltage 4.5 5 6.5 | 4.75 5 525
ViH4 High-level input voltage 2 2 \%
ViL Low-level input voltage .0.8 0.8
IoH High-level output current -05 ~05 mA
lgL Low-level output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70 DC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP$ MAX [ UNIT
Vi Vee = MIN, lj=—8mA -15 A\
VOH Vee = MIN, ViL=08v, log = —0.5mA 24 3.5 A
VoL Ve = MIN, ViH=2V, loL =20mA 0.2 0.4 v
I Vee=MAX, V| =55V 1 mA
I Vee=MAX, V=24V ‘50 BA
e Vee =MAX, V=04V -2 mA
los§ Vee = MAX —-40 - 100 mA
IccH Ve =MAX, | V=0V 25 4.2 mA
lccL Vee = MAX, V=45V 6.5 10 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. m
switching characteristics, Vog =5 V, TA = 25°C (see note 2) QO
—
FROM TO >
PARAMETER TEST CONDITIONS MIN TYP MAX { UNIT w
(INPUTI) (OUTPUT) o
tPLH 6.8 10 ns
Any Y RL =280 @, Cp =25pF w—l
tPHL 8.9 12 ns =
NOTE 2: See General Information Section for load circuits and voltage waveforms. I-
Texas WP
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TYPE SN54L30
8-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L30
UNIT

MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5
V|H High-level input voltage 2
ViL Low-level input voltage 0.7
loH High-level output current -0 mA
loL Low-level output current 2 mA
TaA  Operating free-air temperature - 55 125 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN54L30
PARAMETER TEST CONDITIONS 1 UNIT
! MIN TYP$ MAX
VOH Vee = MIN, ViL=07V, IoH=—0.1mA 24 3.3 \Y
VoL Vee = MIN, ViH=2V, loL=2mA 0.15 0.3
I Vec=MAX, V=55V 0.1 mA
IIH Vee =MAX, V| =24V 10 HBA
I'TH Vee =MAX, . V=03V -0.18 | mA
los§ Vgee = MAX -3 —15 | mA
IcCH Vee =MAX, Vy=0V 0.11 033 | mA
3 R IccL Vee = MAX, V=45V 0.29 0.51 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t Ali typical values are at Vo =5 V, T = 25°C.
j § Not more than one output should be shorted at a time.
™= switching characteristics, Vg =5 V, Ta = 25°C (see note 2)
w) FROM To
m PARAMETER TEST CONDITIONS MIN -TYP MAX | UNIT
< (INPUT) {OUTPUT)
—
(o) tPLH 35 60 ns
Any Y Ry =4kQ, CL =50pF
m tPHL 70 100 | s
(7] -
NOTE 2: See General Information Section for load circuits and voltage waveforms.
Ti *l’
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TYPES SN54LS30, SN74LS30
8-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS30 SN74LS30
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 525
V|H High-level input voltage 2 2
VL Low-level input voltage 0.7 0.8
IoH High-level output current —-04 —0.4 mA .
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature ~ 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS30 SN74LS30
PARAMETER . TEST CONDITIONS . UNIT
MIN TYP? MAX | MIN TYP} MAX
ViK Vce = MIN, lj==18mA . —-1.5 -1.5
VOH Vce = MIN, VL = MAX, log=—0.4 mA . 25 3.4 2.7 3.4
Vee = MIN, VIH=2V, loL=4mA 0.25 0.4 0.4
VoL \
Vee = MIN, VIH=2V, loL=8mA 0.26 05
I Vee=MAX, V=7V 0.1 S04 | mA
1{H Ve =MAX, V=27V 20 20 BA
he Vce =MAX, V| =04V —-0.4 —-04 mA ey Y
los$ Vee = MAX - 20 —100 | —-20 —100 mA y 3
IccH Ve =MAX, V=0V } 0.35 0.5 035 05 mA T
lceL Vee=MAX, V=45V 0.6 1.1 0.6 11 mA (7))
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Lu
1 All typical values areat Voo =5V, Ta = 25°% C_J
§ Not more than one output shou!d be shorted at a time, and the duration of the short-circuit should not exceed one second. >
switching characteristics, Vog =5 V, TA = 25°C (see note 2) g
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX { UNIT -l
(INPUT) {ouTPUT) =
tPLH 8 15 ns =
Any Y R =2kQ, CL=16pF
tPHL 13 20 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
I Texas 3-145
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TYPES SN54S530, SN74S30
8-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54S30 SN74S30
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25
V|4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
IoH High-level output current -1 -1 mA
loL. Low-level output current 20 20 mA
TA Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54S30 SN74S30
PARAMETER TEST CONDITIONS T UNIT
MIN TYP{ MAX |MIN TYP}$ MAX
VK Vee = MIN, 1| = -18 mA -1.2 -1.2
VoH Ve =MIN, V| =08V, Igy=-1mA 25 34 27 34
VoL Vee = MIN, VIH=2V, oL =20 mA 0.5 05
Iy Vee =MAX, V=55V 1 1] mA
liH Vee=MAX, V=27V 50 50 uA
he Vee =MAX, V=05V -2 -2 | mA
[EEDE los§ Vee = MAX -40 —-100 | -40 —100 | mA
; 3 lccH Vee=MAX, V=0V 3 5 3 5 | mA
A IccL Vegc=MAX, Vy=45V 5.5 10 5.5 10 | mA
—l 1 For conditions shown as MIN or MAX, use the appropr)ats value specified under recommended operating conditions.
=] ! Alltypical valuesareat Vec =5V, T = 25°C.
- § Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second,
O switching characteristics, Voc =5 V, TA = 25°C (see note 2)
m . FROM TO
< PARAMETER . TEST CONDITIONS MIN TYP MAX | UNIT
6 (INPUT) {ouUTPUT)
m tPLH a4 6 ns
(7] R =280%, CL=15pF
tPHL . - 45 7 ns
Any Y
tPLH 5.5 ns
R =280%, CL =50pF
tPHL - 6.5 ns
NOTE 2: See General Information Section for load circuits and voltage waveforms.
Texas W2
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TYPES SN54LS31, SN74LS31

DELAY ELEMENTS

REVISED DECEMBER 1983

Delay Elements for Generating Delay
Lines

Inverting and Non-inverting Elements

Buffer NAND Elements Rated at
IoL of 12/24 mA

PNP Inputs Reduce Fan-In
(L= -0.2 mA MAX)

Worst Case MIN/MAX Delays Guaranteed
Across Temperature and Vcc Ranges

SN54LS31 ... J ORW PACKAGE
SN74LS31 ... D,JORNPACKAGE

{TOP VIEW)
1Ay Uis[dvee
vz 1s{deA
2ads  1aey
2v[a  13{]sA
3a[s 125y,
38[e 11[J4B
3vy[J?z 10J4A

GND[]s 9[]4ay

description

These 'LS31 delay elements are intended to provide
well-defined delays across both temperature and Vcc
ranges. Used in cascade, a limitless range of delay
gating is possible.

All inputs are PNP with Ij. MAX of —0.2 mA. Gates

SN54LS31 ... FK PACKAGE
SN74L831 ... FNPACKAGE
"(TOP VIEW)

Q

[S AN S}
»229%
T
321

2019

1, 2, 5, and 6 have standard Low-Power Schottky 2A[] 4 186y

output sink current capability of 4 and 8 mA IgL. 2v[]s 17(5A

Buffers 3 and 4 are rated at 12 and 24 mA. ‘ NC[]6 16 [ NC
3A[)7 15 [J5Y

The SN54LS31 is characterized for operation over the 3B[] 8 14[] 4B

full military temperature range of —55°C to 125°C. 9

The SN74LS31 is characterized for operation from

0°C to 70°C. R 5 E

NC - No internal connection

logic symbolt

. 72]
23 ns 32ns Ll
1AL A L(A 1v 9
45 ns 48 ns >
PR I B e B S PV L
6ns 6ns Q
B b | gy ﬁ
6 ns 6 ns
(10) P @
4A——— &D P aY
4B (11)
45 ns 48 ns
gatd | | w2
23 ns 32ns
6A (15) | s | (14) 6Y

*tPin numbers shown on logic notation are for D, J and N packages only.

PRODUCTION DATA
This document contains information current as
of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production grncessing does
not necessarily include testing of all parameters.
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TYPES SN54LS31, SN74LS31
DELAY ELEMENTS

Delay Element Logic Typical Delays Rated 19|
: tPLH_tPHL _ AVG.

Gates 1 and 6 Inverting 32ns 23ns  27.5ns 4 and 8 mA
Gates 2and 5 Non-Inverting 45ns 48ns  46.5ns 4 and 8 mA
Buffers 3 and 4 2-Input NAND 6ns 6ns 6ns 12 and 24 mA

EQUIVALENT OF
A1, A2,AS5 and A6
INPUTS

EQUIVALENT OF
A3, A4,B3and B4

TYPICAL OF Y1,
Y2, Y5 and Y6
OUTPUTS

TYPICAL OF
Y3and Y4
OUTPUTS

INPUTS

Vee Vee

12 k2 NOM

e
I
¢
¢

o absolute maximum ratings over operating free air temperature range (unless otherwise noted)
:|| Supply voltage, VCC (See NOte T ). . ..ottt e ittt e ettt ia et anns 7V
- Input voltage, Vi Al NpUts . . i et i it ittt e et e e e 7V
Operating free-air temperature range: SNBALS31 .. ...ttt it iiie e iieeennn —55°Cto 125°C
= SNTALS3 ...ttt et e *°Cto70°C
< StOrage temMPErature FANGE . ... v vt ettt v et e e ten e et e s ten e annsesassenaneeenneennnenenas —65°Cto 1650°C
6 NOTE 1: Voltage values are with respect to network ground terminal.
c",} recommended operating conditions
SN54LS31 SN74LS31 UNIT
MIN NOM MAX { MIN NOM MAX i
Vee  Supply voltage 4.5 5 55 | 4.75 5 6.25 \Y
V|H High-level input voltage 2 2 \%
ViL Low-level input voltage 0.7 08 A
| High-level output . Y3, Y4 outputs - 1.2 - 1.2 mA
-} ut cu
OH 'gh-tevel outp rren All other outpus - 0.4 - 04
Y3, Y4 outputs 12 24
loL Low-level output current mA
All other outputs 4 8
TaA  Operating free-air temperature —55 125 0 70| °c
%
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TYPES SN54LS31, SN74LS31
DELAY ELEMENTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONSt SN54LS31 SN74L531 UNIT
MIN TyPi mAX | min TYP} maXx
VK Vec=MIN, J|=—-18mA —-15 -1.5 \4
v Vee=MIN, Vig=2V, Y¥3,Y4 [lgu=—1.2mA 2.4 3.1 2.4 3.1 v
OH V|L = MAX Others | lo=—04mA | 25 3. 27 34
loL=12mA 0.25 04 0.25 04
Y3, Y4
v Vee=MIN, Viy=2v, lgL = 24 mA 035 0.5 v
oL V|L = MAX ToL=4mA 025 04 025 04
Others
loL=8mA 035 0.5
1] Vee= MAX, Vy=7V 0.1 0.1 | mA
IIH Vec=MAX, V=27V 20 20 | wA
T8 Vee=MAX, V=04V —-0.2 —0.2 mA
Vce = MAX, A3, A4,B3,B4=0V Y3, Y4 -30 —-130 | - 30 - 130
1 Vcec = MAX, AT, A6=0V, mA
ost » cc Y1,Y2,Y5,Y6 [-20 —100 | —20 — 100
A2, A5=4.5V
. ICCH Voo =MAX, A2, A5=45V, allotherinputsQV ' 2.3 4 2.3 4 A
m,
CC Mool | VeC=MAX, A2, AB=0V,  all other inputs 45 V 13 20 13 20
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, T = 25°C.
§ Not more than one output should be shorted at a time:and the duration of the short-circuit should not exceed one second.
switching characteristics, (see note 2)
FROM TO SN54LS31 74LS31 —
PARAMETER SN 3 UNIT
(INPUT) {OUTPUT) MIN TYP MAX | MIN TYP - MAX 3 :
t ) 15 70 22 5 Bt
PLH A1, AB Y1,Y6 5 ne S
tPHL 9 50 13 45 ns
tPLH 22 90 31 80 ns
A2, A5 Y2, Y5
tPHL 20 105 30 95 ns
Y A3, B3, A4, 2 20 1
PLH Y3, v4 2 5 ns
tPHL Y4 2 20 2 15 ns

NOTE2: Vgc = MIN to MAX
RL =6679Q,C = 45pFforY3andY4.
R = 2kQ,C = 16pFforY1,Y2,Y5and Y6.
Ta = MIN to MAX
See General Information Section for load circuits and voltage waveforms.

n
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TYPES SN5432, SN54LS32, SN54S32,
SN7432, SN74LS32, SN74532
QUADRUPLE 2-INPUT POSITIVE-OR GATES

REVISED DECEMBER 1983

SN5432, SN54LS32, SN54S32 ... J ORW PACKAGE

¢ Package Options Include Both Plastic and SN7432 ... JORN PACKAGE

Ceramic Chip Carriers in Addition to Plastic SN74LS32, SN74S32 ... D, J or N PACKAGE
and Ceramic DIPs " (TOP VIEW)
¢ Dependable Texas Instruments Quality and 1iath Uadh vee

Reliability 182 137148

description 1Y Qs 12D 4A
. . 2A[a 14y

These devices contain four independent 2-input OR 28s 10[] 38

gates. 2vde  of13A

The SN5432, SN54LS32 and SN54S32 are charac- GNDO7  sp3Y

terized for operation over the full military range of

—55°C to 125°C. The SN7432, SN74LS32 and SN54LS32, SN54S32 ... FK PACKAGE

SN74S32 are characterized for operation from 0°C to SN74LS32, SN74532 ... FN PACKAGE

70°C. (TOP VIEW)

FUNCTION TABLE (each gate)

(8]

@<z

=y

INPUTS OUTPUT 3 2 1
A ] Y 1y [14 18 [J4A
H X H NC [}5 17(INC
X H H 2A )6 16[]ay
L L L Nc 7 15 [JNC
28 ()8 14(] 3B

10 111213

logic diagram (each gate) =
<
(3]

9
Tt
>0 >
NzZ®
]

A
8 3\’ NC - No internal connection

positive logic

TTL DEVICES &)
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TYPES SN5432, SN54LS32, SN54S32,
SN7432, SN74LS32, SN74532
QUADRUPLE 2-INPUT POSITIVE-OR GATES

schematics (each gate)

32 'LS32
Vee Vee
4k 1300 ZOkQé 20k2 311k 2 8kN 2120Q
p:
INPUTS INPUTS
" o N
OUTPUT B Te r/
8 Y - ouTPUT
-4 J\‘ V
4
» L 15k 38
’ ,37 — GND X v
GND
'$32
Y Vee
28k i. 50 2
INPUTS _7-
3 A
OUTPUT
Y
3
B8
-~
O
m
s GND
Q
m
w Resistor values shown are nominal.
absofute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VG (588 NOTE 1) . ..ottt it et et et et e et 7V
INPUt VOIAge: "82, /832 .. it e e e e e e e 55V
B T 7 7V
Operating free-air temperature: SN54’ —55°C to 125°C

SN74’

Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal.
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TYPES SN5432, SN7432
QUADRUPLE 2-INPUT POSITIVE-OR GATES

recommended operating conditions

SN5432 SN7432 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage i 45 5 55 4.75 5 525 \%
VijH Hgh-level input voltage 2 2 \%
ViL Llow-level imput voltage 0.8 0.8 \4
loH High-level output current —-08 —-08 mA
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature -85 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5432 SN7432
PARAMETER TEST CONDITIONS t UNIT
MIN TYP} MAX | MIN TYP} MAX
ViK Vee = MIN, I|=—12mA —-15 —-15 \
VOH Ve = MIN, ViH=2V, loq = —0.8 mA ) 24 3.4 2.4 3.4 \
Vor Vce = MIN, Vi =08V, loL =16 mA 0.2 0.4 0.2 0.4 \
Iy Ve = MAX, V=55V 1 1 mA
=] Vee = MAX, V=24V 40 40 HA
LTS Vec=MAX, V=04V —~1.6 —1.6 mA
los§ Vee = MAX -20 —-55°| —18 -65 mA
IccH Vee =MAX,  See Note 2 15 22 15 22 mA
lccL Vee =MAX, Vy=0V 23 38 : 23 38 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo =5 V, Tp = 25°C. : . n
§ Not more than one output should be shorted at a time. )
NOTE 2: Oneinputat 4.5V, all others at GND. e 3 :
switching characteristics, Vcc =5 V, TA = 25°C (see note 3)
(2}
FROM TO L
PARAMETER TEST CONDITIONS MIN TYP MAX { UNIT
(INPUT) (OUTPUT) ; (&)
—
t 10 15
PLH AorB Y R =400 Q, CL=15pF S >
tPHL 14 22 ns (NN ]
NOTE 3: See General Information Section for load circuits and voltage waveforms. _

. j ,
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TYPES SN54LS32, SN74LS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

recommended operating conditions

SN54LS32 SN74LS32
MIN NOM MAX | MIN NOM MAX UNIT
Vee  Supply voltage 45 5 55 | 4.75 5 5.25 A\
Viy4 Hgh-level input voltage 2 2 \2
ViL Low-evel input voltage 0.7 08 \
1oy High-level output current -0.4 —04 mA
loL Low-level output current 4 8 mA
Ta  Opertating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

TeExas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS t SNS4LS32 SN741832 UNIT
MIN TYPE MAX [ MIN TYP$ MAX
Vik Vee = MIN, lj=—18 mA —-1.5 -15 \Y%
VoH Vee = MIN, ViR=2V, IoH =—04mA 25 3.4 2.7 3.4 \4
v Vee = MIN, Vi = MAX, Iot. =4 mA 0.25 0.4 0.25 0.4 v
oL VCC=MIN,  V,_=MAX, IfoL-BmA 035 05
i Vee = MAX, ’ V=7V 0.1 0.1 mA
hH Vee =MAX, V=27V 20 20 uA
L Vee =MAX, V| =04V —0.4 —0.4 mA
losg Vee = MAX - 20 —100 | -20 — 100 mA
IcCH Veg = MAX,  See Note 2 3.1 6.2 3.1 6.2 mA
lceL Vee =MAX, V=0V 49 9.8 49 9.8 mA
[l t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
. 3 t All typicat values are at Vg = 5 V, T = 25°C.
§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second.
NOTE 2: Oneinput at 4.5 V, all others at GND.
= switching characteristics, VCCc =5V, TA = 25°C (see note 3)
—
r PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
w) {INPUT) (OUTPUT)
t 14 22
-m PLH AorB % RL =2k, CL=15pF =
< tPHL 14 22 | ns
—
% NOTE 3: See General Information Section for load circuits and voltage waveforms.
(]
’
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TYPES SN54532, SN74S32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

recommended operating conditions

SN54532 SN74S32 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 525 v
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 08 08 \
loH  High-level output current ~1 —1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54832 SN74S32
PARAMETER TEST cONDITIONS 1 UNIT
MIN TYP} MAX | MIN TYP$ MAX
Vi Vee = MIN, I =—18mA —1.2 —1.2 \4
VOH Vce = MIN, VIH=2V, . lgy=—1mA 25 3.4 2.7 3.4 \
VoL Ve = MIN, ViL=08YV, loL =20 mA 05 0.5 \
Iy Vge =MAX, V=55V 1 1 mA
IH Vee =MAX, V| =27V 50 50 uA
TN Vee =MAX, V| =05V -2 -2 mA
tos§ Vee = MAX — 40 —100 | —40 —100 | mA
IccH Ve = MAX,  See Note 2 18 32 18 32 mA
iccL Vee =MAX, V=0V 38 68 38 68 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo =5V, Tp = 25°C.
§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second.
NOTE 2: Oneinput at 4.5 V, all others at GND.
switching characteristics, Vcc =5V, TA = 25°C (see note 3)
FROM TO [72]
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT LU
(INPUT) {OUTPUT) o
1 4 7
PLH AorB Y Ry =280 @, CL=15pF = S
tPHL 4 7 ns i
tPLH _ - 5 ns
Aor B Y RL = 280 @, CL =50pF (=)
tPHL . 5 ns
. -l
NOTE 3: See General Information Section for load circuits and voltage waveforms. |.|:
T {l’
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TYPES SN5433, SN54L.S33, SN7433, SN74LS33
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983

SN5433, SN54LS33 ... JOR W PACKAGE

e Package Options Include Both Plastic and ' SN7433 ... JORN PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74LS33 ... D, JORN PACKAGE
and Ceramic DIPs (TOP VIEW)

e Dependable Texas Instruments Quality and 1y 14dvee
Reliability 1a002 130 4y

description 1803 12048
2y E 4 1J4A

These devices contain four independent 2-input NOR 2a0s 100] 3Y
buffer gates with open-collector outputs. Open- 280s o 3B
collector outputs require resistive pull-up to perform GND 7 8] 3A

logically but can deliver higher VQH levels and are com-
monly used in wired-AND applications.
SN54LS33 ... FK PACKAGE

...Fl KA
The SN5433, and SN54LS33 are characterized for SN74LS33 . . . FNN PACKAGE

R - (TOP VIEW)

operation over the full military temperature range of

—55°C to 125°C. The SN7433, and SN74LS33 are <> 0 8 >

characterized for operation from 0°C to 70°C.
3 21

FUNCTION TABLE (each gate) 1B[]4 18[] 48
NC[]5 17( NC

INPUTS OUTPUT 2Y )6 16(]4A

N B v NC[]7 15 NC

10 111213
[@] <
=4 ]
(U]

H X L 0
X H L e YT
L L H 299383

W

logic diagram (each gate) NC - No internal connection

-]
| A
- Y
B
)
m
S positive logic
() - R
m Y=A+BorY=A:B
/2]
PRODUCTION DATA .
T:lis dlﬁ_umte.nt :n;t:ins'i’nf%rmtatinn :t}rrem r:s TE s ¢
of publication date. Products conform to XA .
3-156 specifications per the terms of Texas Instruments
standard wa;vl;nty. Production frncer;ssing d:es INSTRUMENTS
not necessarily include testing of all parameters.’
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TYPES SN5433, SN541.533, SN7433, SN74LS33
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘33
Py

O

Vee
4k %4 Kk 600 2
INPUTS
A—¢
; E OUTPUT
B . %
A A '
250 §2
/i— S @— GND

‘LS33

' 4 4 Vce
17kﬂ% fﬂkﬂ g:}kﬂ
<

»l { '
N

INPUTS

A —

)

+]

OUTPUT
Y

F i

2.25 k2

TTL DEVICES &%

—>f

/; L g ¥-—GND
Resistor values shown are nominal.

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

Supply voltage, VCC (88 NOtE 1) . oottt ittt i ettt it it it e eeeanen 7V
e e TU Lo YN T T 1< J PRI 55V
B O 7V

Off-state output voltage. ..« oo erineennennnan. PPt 7V
Operating free-air temperature: SNBA’ L ... ittt ittt ittt ittt n et -55°C to 125°C
] 2L 0°Cto 70°C

StOrage temperature FANGE . ..o v vttt et enuee s ennanesoeennonersesensosearenssnuesaens —65°C 10 150°C

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

: i
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TYPES SN5433, SN7433

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5433 SN7433 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 65| 4.75 5 5.25 v
Vi High-level input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 5.5 A\
lo. Low-level output current 48 48 mA
TaA  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air te

mperature range (unless otherwise noted)

SN5433 SN7433
PARAMETER TesST conpITIONS 1 - UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vee = MIN, lj=—12mA -1.5 - 1.5 \4
loH Vee = MIN, VIH=2V, Vo4 =5.5V 0.25 0.25 mA
VoL Vce = MIN, ViL=08V, loL =48 mA 0.4 0.4 \4
1) Vee=MAX, V=55V 1 1 mA
UH Vee = MAX, =24V 40 40 HA
I Vee = MAX, =04V -1.6 -16 | mA
lecH Vee = MAX, =0V 12 21 12 21 mA
lecL Ve = MAX, © See Note 2 33 57 33 57 mA
1 For conditions shown as MIN or MAX, use the.appropriate value specified under recommended operating conditions.
L All typical values are at Vgg = 5 V, Tp, = 25°C.
NOTE 2: One input at 4.5 V, all others at GND.
3 switching characteristics, Vcc =5 V, Ta = 25°C (see note 3)
FROM TO
-{ PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
-l tPLH 10 15 ns
= RL=133Q, CL =50pF
PHL AorB v 12 18 ns
R tPLH RL=1330 CL = 150 pF 2L
\S tPHL LT ' L= oP % 24| ns
d\ NOTE 3: See General Information Section for load circuits and voltage waveforms.
m:
%2)
T {l’
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TYPES SN54LS33, SN74LS33
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN -COLLECTOR QUTPUTS

recommended operating conditions

SN54L533 SN74LS33 uNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55| 4.75 5 5.25 \"
ViH High-level input voltage 2 2 \Y
VL Low-level input voltage 0.7 08 3
VoH High-level output voltage 5.5 55 \
loL Low-level output current 12 24 mA
Ta  Operating free-air temperature -~ 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST cONDITIONS T SN54L533 SN74L533 UNIT

MIN TYP}{ MAX | MIN TYP} MAX

VIK Ve = MIN, Ij=— 18 mA -15 —-15 \

loH Vee = MIN, ViH=2V, VoH =55V . 0.26 0.25 mA

VoL Ve = MIN, Vi = MAX, loL = 12mA 0.25 0.4 0.25 04 v
Vee = MIN, VL = MAX, loL =24 mA : 0.35 05

] Vge = MAX, V=7V 0.1 0.1 mA

HH Vee = MAX, . V=27V 20 20 A

I Vee = MAX, V=04V . —04 Z04| mA

IccH Voo = MAX, V=0V 18 36 18 36| mA

IccL Vee = MAX,  See Note 2 6.9 138 6.9 138 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1Al typical values are at Voo = 5 V, Tp = 25°C.
NOTE 2: One input at 4.5 V, all others at GND.

switching characteristics, V¢ =5 V, Ta = 25°C (see note 3)

FROM TO
PARAMETER 0 TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH R 20 32 ns
Y =667 Q, Cy =45pF
TPHL AorB RL-6 L ° 18 28 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.

n
L
e
>
(1Y
(a]
-
[
-
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TYPES SN5437, SN54LS37, SN54S37,

SN7437, SN74LS37, SN74S37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

REVISED DECEMBER 1983

SN5437, SN54LS37, SN54537 .. . J OR W PACKAGE

o Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic

and Ceramic DIPs

¢ Dependable Texas Instruments Quality and

Reliability

description

These devices contain four independent 2-input NAND

buffer gates.

The SN5437, SN54LS37 and SN54S37 are character-
ized for operation over the full military range of —55°C
to 125°C. The SN7437, SN74LS37 and SN74S37 are

characterized for operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B Y
H H L
L X H
X L H

logic diagram (each gate)

A

B —

positive logic

SN54LS37,
SN74L837,

SN7437 ... JORN PACKAGE

SN74LS37, SN74S37 ... D, JORN PACKAGE

(TOP VIEW)

1A O
18 0
1y O
2A 0
28
2y
GND

14:]VCC
13[]4B
12004A
a4y
10[]3B
9(13A
8{]3Y

N OO A WA -
-

{TOP VIEW)

(8]

O Om
a2 29
S ) S § G ) S ) S
321

20 19

1v{]4 18(]4A
NCU 5 170 NnC
2all6 164y
Ne 7 15{INC
28 (]8 14[]38
25028
188358
15}

NC - No internal connection

SN54837 ... FK PACKAGE
SN74S37 ... FN PACKAGE

n
Ll
e
>
L
(a]
-l
-
[

PRODUCTION DATA
This document contains information current as
of publication date. Products conform to
specifications per the terms of Texas Instruments

dard warranty. Pr

Y:
not necessarily include testing of

oes
all parameters.
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TYPES SN5437, SN54L.837, SN54S37,
SN7437, SN74LS37, SN74S37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

schematics (each gate)

Ls37
$— Vce
£17 kQ 100
>
INPUTS
INPUTS b
A—4 A
B E:
1-_[4_0 OUTPUT
Y
8 g 1>
(= (=
'y »f

‘8§37

INPUTS
OUTPUT
Y

$30IA3a 111 KR

GND
Resistor values shown are nominal.

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

Supply voltage, VEC (568 NOTE 1) L ..ottt e e e e e s 7V
INPUE VOItage: "37, S37 L ittt e e e e e 55V
B X P 7V
Operating free-air temperature: SN54" . ... ... e e —55°C to 125°C
SN et 0°C to 70°C

StOrage tEMIPEIAtUIR FANGE . . v vt vt et v te et ettt et e e e e e et ettt et e anenineens —65°C to 150°C .

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

{i’
3-162 Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN5437, SN7437
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN5437 SN7437 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 45 5 55 | 4.75 5 525 \"
ViH High-level input voitage 2 2 \
ViL Low-level input voitage 08 0.8 \
loH High-level output current -1.2 -1.2 mA
loL Low-level output current 48 48 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SN5437 SN7437
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP} MAX | MIN TYP} MAX
Vik Vee = MIN, Ij==12mA —15 -15 \%
VoH Ve = MIN, ViL=08V, loH=—12mA 24 3.3 2.4 3.3 \'Z
VoL Vee = MIN, ViH=2V, loL =48 mA 0.2 0.4 0.2 0.4 \4
I Veo=MAX, V=55V 1 1 mA
[ Ve =MAX, V=24V 40 40 HA
L Veg=MAX, V=04V —-16 —-1.6 mA
los$§ Vee = MAX —-20 —-70 | —18 —-70 mA
IccH Vee=MAX, V=0V 9 155 9 155 | mA
leoL Voo = MAX, V=45V 34 54 34 54 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values areat Voo =5 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
switching characteristics, Veg =5 V, TA = 25°C (see note 2) {B v
PARAMETER FROM o TEST CONDITIONS MIN "TYP MAX | UNIT :
e
UNPUT) {ouTPUT) .
t 13 22 ns
PLH AorB Y RL = 133.Q, CL=45pF ﬂ
tPHL 8 15 ns o
NOTE 2: See General Information Section for load circuits and voltage waveforms. S
a
=
%
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TYPES SN54LS37, SN74LS37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN54LS37 SN74L837 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 525 Vv
Vi High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 A
loH High-level output current -1.2 —-1.2 mA
loL Low-level output current 12 24 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS37 SN74LS37 -
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX | MIN TYP} MAX
VK Vee = MIN, lj=—18 mA ¢ —15 —-15 \'4
VoH Vee = MIN, ViL = MAX, IgH=—1.2mA 25 3.4 2.7 3.4 \2
v Vee = MIN, ViH=2V, loL =12 mA 0.256 0.4 0.25 0.4 v
oL Veo=MIN, Viu=2V,  lgL=24mA 035 05
I Vee=MAX, V=7V 0.1 0.1 mA
IIH Vee=MAX, V=27V 20 20 nA
I Vee=MAX, V=04V —-0.4 —-0.4 mA
los§ Vee = MAX — 30 —130 | —30 — 130 mA
lccH Vee=MAX, V=0V 0.9 2 0.9 2 mA
leoL Vee=MAX, V)=45V 6 12 6 12 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
 All typical values areat Vo =56 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. .
3 switching characteristics, Voc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
- (INPUT) (OUTPUT)
= tPLH AorB % RL = 667 2 CL=45pF 12 2| ™
-~ tPHL or L ‘ L P 12 24 ns
U NOTE 2: See General Information Section for load circuits and voltage waveforms.
m
S
m
2]
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TYPES SN54S37, SN74S37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN54S37 SN74837

MIN NOM MAX | MIN NOM MAX UNIT
Vee  Supply voltage 45 5 55 | 4.75 5 6.25 \
ViH High-evel input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
lopH High-level output current . -3 -3 mA
loL Low-level output current 60 60 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST cONDITIONS T SN54537 SN74537 UNIT
MIN TYP? MAX | MIN TYP$ MAX

Vik Vee = MIN, I} =—18 mA —-1.2 -1.2 \
VOH Vce = MIN, V=08V, loH=—3mA 25 3.4 2.7 34 \
VoL Vee = MIN, ViH=2V, lgL = 60 mA 05 05 v
1] Ve =MAX, - V=55V 1 1 mA
W Vee=MAX, V=27V 0.1 0.1 mA
i Veo=MAX, V=05V -4 -4 mA
105§ Vee = MAX - 50 —~225 | —50 - 225 mA
ICCH * Veg=MAX, V=0V 20 36 20 36 mA
leeL Vee=MAX, V=45 46 80 46 80 mA

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

t All typical values areat Voo =6 V, T = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds.

switching characteristics, Ve = 5 V, TA = 25°C (see note 2) o

FROM To : 3
PARAMETER TEST CONDITIONS . MIN TYP MAX | UNIT
(INPUT)} (QUTPUT)
o o
LA AorB Y 5 "
R_L=93¢q, CL =150 pF

tPHL 6 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

n
w
e
>
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TYPES SN5438, SN54LS38, SN54S38,
: SN7438, SN74L538, SN74S38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS

REVISED DECEMBER 1983

SN5438, SN541.538, SN54S38 ... JORW PACKAGE

e Package Options Include Both Plastic and SN7438 ... J ORN PACKAGE

Ceramic Chip Carriers in Addition to Plastic SN74LS38, SN74S38 ... D, J OR N PACKAGE
and Ceramic DIPs (TOP VIEW)
e Dependable Texas Instruments Quality and 1A U 140 v,
Reliability 12 130 4gc
1y gs 1200 4A

description 2404 nay

These devices contain four independent 2-input NAND 28 EZ 10% 38

buffer gates with open-collector outputs. The open- ol 7 o 3A

collector outputs require pull-up resistors to perform eno (] 8H 3y

correctly. They may be connected to other open-
collector outputs to implement active-low wired-OR or SN54LS38, SN54538 . . . FK PACKAGE
active-high wired-AND functions. Open-collector SN74Ls38, SN74S38 . .. FN PACKAGE
devices are often used to generate high Vg levels.

The SN5438, SN54LS38, and SN54S38 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The SN7438,

(TOP VIEW)

SN74LS38, and SN74S38 are characterized for opera- 14 18 4A
tion from 0°C to 70°C. NC[]5 17(NC
2A[]e 16(] 4y

NC[J7 15 [[NC

FUNCTION TABLE (each gate) . 2B{]8 14f}3B

9 10111213
e ¥ e Y Voo U o)
INPUTS OUTPUT 0 0 > <
NZZ20on 3
A B Y (5] :
H H L NC - No internal connection "
L X H (7))
X L H ICJJJ
——
logic diagram (each gate) w
(]
A— -l
Y
B — t
positive logic
Y=A-BorY=A+8B
PRODUCTION DATA .
Tfhis d%\i.pm{;nt cnﬂmains ;nh‘r’rmatinn l:l;rrent i:s T %
of publication date. Products conform to
spec?ﬁcatians per the terms of Texas Instruments EXAS 3-167
dard wartanty. Producti i INSTRUMENTS

oes
not necessarily include testing of all parameters. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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TYPES SN5438, SN54LS538, SN54S538,
SN7438, SN741.538, SN74S38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘38 'LS38
¢ Vee 4 Vee
600 §2 17 k2 3 k2
INPUTS
INPUTS A fe¢—oopf ouTPUT
ouTPUT Y
A—4 v B T
B J
A 400
ﬁi - GND
GND
's38
b 4 Vee
380 2
INPUTS
OUTPUT

A %

GND

Resistor values shown are nominal.

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

Supply voltage, VCGC (568 NOTe 1) ..ot i e i i e ettt e ettt 7V
LYo U e = T - 55V
LS 38 ottt e e 7V

Off-state OUIPUL VOITage . . . . ...ttt e 7V
Operating free-air temperature range: SNG4’ . ... ... ... i e —55°C to 125°C
SNTA e e 0°C to 70°C

Storage temMpPerature FaNgE . . . .. vt ittt e e e te e ettt e e s e et e e e e —65°C to 150°C

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

3;-168 Texas “.’f
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TYPES SN5438, SN7438
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5438 SN7438 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 ] 4.75 ' 5 b5.25 v
V|4 High-level input voltage 2 2 \
VL Low-level input voltage 0.8 08 v
VoH High-level output voltage 5.5 55 A\
loL. Low-level output current 48 48 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS T MIN TYP$ MAX | UNIT
ViK Vce = MIN, l}j=—12mA —-15 \
loH Vce = MIN, ViL=08V, VoH=55V ) 0.25 mA
VoL Vee = MIN, ViH=2V, loL =16 mA 0.4 \
1y Veec=MAX, V=55V 1 mA
hH Vee =MAX, V| =24V 40 HA
he Vee=MAX, V| =04V —-1.6 mA
IcCH Vee=MAX, V=0V 5 8.5 mA
lccL Vee = MAX, V=45V 34 54 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vg = 5 V, Tp = 25°C.

switching characteristics, Vg =5 V, TA = 25°C (see note 2)

!

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT S
(INPUT) (OUTPUT) s it i
1 . 14 22 ns
PLH Aors v R_=133 0, CL = 45 pF 7))
tPHL 1 18 ns wl
NOTE 2: See General Information Section for load circuits and voltage waveforms. 9
8
=
I.-
T {'P
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INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54L.S38, SN74LS38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN541.S38 SN'74LS38
MIN NOM MAX | MIN NOM MAX uNtT
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25 \"
V|4 High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 0.8 \
VoH High-level output voltage 5.5 5.5 A\
loL.  Low-level output current 12 24 mA
TA Operating free-air temperature - 55 125 4] 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PA‘RAMETER TEST CONDITIONS t SN54LS38 SN74LS38 UNIT
MIN TYP$ MAX [ MIN TYP} MAX
VIK Vge = MIN, lj=~18mA -1.5 -15 \
{1oH Vee =MIN, . Vi =MAX, VOH =5.5V 0.25 . 0.25 mA
VoL Ve = MIN, ViH=2V, loL=12mA 0.256 0.4 0.25 0.4 v
Vce = MIN, VIH=2V, loL=24mA 0.35 0.5
Iy Vee=MAX, V=7V 0.1 0.1 mA
liH Vec=MAX, V=27V 20 20 HA
he Vee=MAX, V=04V —-0.4 —-04 mA
IccH Ve =MAX, V=0V 0.9 2 0.9 2 mA
lccL Ve =MAX, V=45V 6 12 6 12 mA
t For conditans shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vee=5V,Ta = 25°C.
switching characteristics, Vcc =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP "MAX | UNIT
(INPUT) (OUTPUT)
t n
‘:I:t AorB Y R =667 %2, C =45pF fg z; n:

NOTE 2: See General Information Section for load circuits and voltage waveforms.

-
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TYPES SN54538, SN74S38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S38 SN74838 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 45 5 55 | 4.75 5 65.25 \
Vi High-level input voltage 2 2 \
Vit. Low-level input voltage 0.8 0.8 A\
VoH High-level output voltage 5.5 5.5 \
loL Low-level output current 60 60 mA
TA Operating free-air temperature — 55 125 0] 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN TYP${ MAX | UNIT
ViK Vec=MIN, 1| =— 18 mA 12| Vv
1oH Vee = MIN, ViL=08V, VoH =55V 0.25 mA
VoL Vee = MIN, ViH=2V, oL =60 mA 05 v
n Veo = MAX, V=55V T mA
m Ve =MAX, Vi=27V 01| mA
L Vee =MAX, V| =05V . —4 mA
lccH Vee=MAX, Vi=0V ' 20 36 mA
lccL Vee = MAX, V=45V 46 80 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesare at Ve =6 V, Tp = 25°C.

switching characteristics, VCc =5 V, TA = 25°C (see note 2)

PARAMETER FROM T0 TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)

tp 6.5 10 | ns

- LH . R_=93Q, CL = 50 pF - - -

‘PHL AorB Y '9 0s

PLH R_L-930, CL = 150 pF ne
tPHL 8.5 ns (7))
NOTE 2: See General Information Section for load circuits and voltage waveforms. Ll
L->2
a
. -
-
=
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TYPES SN5439, SN7439
QUADRUPLE 2-INPUT POSITIVE NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

REVISED MAY 1983

. o ... JPACKAGE
e Current Sinking Capability up to 80 mA SNf;":;’g:f?. O A AGE
e Guaranteed Fan-Out of 30 Series 54/74 Loads (TOP VIEW)
¢ Dependable Texas Instruments Quality wbh U4 vece
and Reliability 1A5 2 130]4Y
i 1803 12048
description 2y L4 NL4A
2A0s 10013y
These devices contain four independent 2-input NAND ZB[:] 6 g(l3B
buffers. The open-collector outputs require pull-up GND[]7 8 §3A

resistors to perform correctly. They may be connected
to other open-collector outputs to implement active-low

wired-OR or active-high wired-AND functions. Open- positive logic
collector devices are often used to generate higher Vou
levels. Y=ABorY=A+8B

The SN5439 is characterized for operation over the full
military temperature range of —55°C to 125°C. The
SN7439 is characterized for operation from 0°C to

schematics (each gate)
70°C.

Vee

INPUTS
’ . FUNCTION TABLE (each gate) A _1
3 INPUTS | OUTPUT ouTPUT
A B Y B Y
H H L
~ L x H + 1
'-_| X L H |
GND
)
m
S logic symbol t
()
rJI) 1A 2 D (1)
5 @ &b o p—1v
(5)
2A = L (@) 2y
2B ——
10,
3A o1 (10) 3y
3B
{11)
4A | (13)
(12) = 4Y
48 ]
Pin numbers shown on logic notation are for J or N packages.
PRODUCTION DATA .
T:ﬂs dnl)’:l:ument ca;tains 'i,nft;rmatinn uirrent :s . M
of publication date. Products conform to
3-172 spec?ﬁnatinns per the terms of Texas Instruments TEXAS
standard warranty. Production Frncessmg does lNSTRUMEN'rS
not necessarily include testing ot all parameters.
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TYPES SN5439, SN7439
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VG (see Note 1}

Inputvoltage ............civuvnenn

Off-state output voltage

Operating free-air temperaturerange: SNB439 ... ... .. ittt inini it iiiiieiinanenanns .
SN7430 . . e e

StOrage temMPErature TANQE . . v« v v vt vt v ts s et e e e e e out e e e tnsaesaaenanetoeesneeennensnsnn

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

recommended operating conditions

SN5439 SN7439
MIN NOM MAX | MIN NOM MAX UNIT

Vee Supply voltage 4.5 5 55 4.5 5 55 v
VIH High-level input voltage 2 2 \4

Vi Lowlevel input voltage 0.8 . 08 \"

VOoH . High-level output voltage 55 5.5 \

loL Low-level output voltage 60 £ mA

8ot
TA Operating free-air temperature —55 125 1] 70 °C

tThe extended limit applies only if Vg is maintained between 4.75 and 5.25 V.

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

. SN5439 SN7439
PARAMETER TEST CONDITIONS? UNIT
MIN TYP MAX | MIN TYP MAX
ViK Vee = MIN, l|==12mA -1.5 —15 \ N
loH Vcc=MIN,  Vou=55V : —-0.25 -0.25 [ mA | [P
Vcc =MIN, o[ =48 mA 0.4 04 3
VoL Ve =MIN, IgL=60mA 0.5 05 v oo
Vec =4.75V, loL =80 mA 06 N
1) Vec=MAX, V=55V 1 1 mA w
i1 Vec=MAX, V=24V 40 40 | wA (&)
[ Vee =MAX, Vi=04V -1.6 -16 | mA S
IccH Vee = MAX, V=0V 54 54 mA wl
1t For conditions shown as MIN or MAX, use the appropriate value specified ‘under recommended operating conditions. Q
. . o ’ =
switching characteristics, Vog =5 V, TA = 25°C (see note 2) t
: FROM TO SN5439 SN7439
PARAMETER TEST CONDITIONS UNIT
(INPUT) | (OUTPUT) MIN MAX | MIN MAX
[t 22 22
PLH AorB Y RL=133 0, CL =45pF ns
tPHL 18 18

NOTE 2: See General Information Section for load circuits and voltage waveforms.

" .
TEXAs {P 3173
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TYPES SN5440, SN54H40, SN54L.540, SN54540,
SN7440, SN74H40, SN74LS40, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

REVISED APRIL 1985

SN5440, SN54H40 . .. JPACKAGE
SN54LS40, SN54540 ... JORW PACKAGE
SN7440, SN74H40 ... JORN PACKAGE
SN74L540, SN74S40 ... D. JORN PACKAGE

* Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

{TOP VIEW)
* Dependable Texas Instruments Quality and
Reliability 1A 0 14 vee
18 (02 13[]2D
description NC E3 12E)ZC
These devices contain two independent 4-input NAND 1c Qs 11 NC
buffer gates. 1D0Os 10[] 2B
1Y (s 9] 2A
The SN5440, SN54H40, SN54LS40, and SN54S40 are GND O sh2v
characterized for operation over the full military
temperature range of —55°C to 125°C. The SN7440,
SN74H40, SN74LS40, and SN74S40 are characterized SN5440, SN54H40 . .. W PACKAGE
for operation from 0°C to 70°C. (TOP VIEW)
iady Udpio
FUNCTION TABLE {each gate) 1Y [J2 131C
NCc O3 12[)18
INPUTS OUTPUT Vee 4 1] GND
A B C D v NC[s 100) 2Y
2A(s o[]2D
H H H H L 287 s[]2C
L X X X H
X L X X H
X X L X H SN54LS40, SN54540 . .. FK PACKAGE F—
X X X L SN74LS40, SN74S40 ... FN PACKAGE 3
H (TOP VIEW) Tl
o8 -
@gz 8 7
logic diagram (each gate) - i
A NC[J4 18 (] 2¢C 9
gj}y Nc 5 17 NC E
D 1icye 16[] NC ra)
Nc 7 15 [jNC "
D8 14} 28 =
positive logic 9 10 111213 t
a0 >«
-_— e ~FZZANa
Y=A:-B-C-DorY=A+B+C+D o
NC - No internal connection
PRODUCTION DATA ) .
Tri; dtﬁ_um‘e_nl cudn(tains ‘i’nilarmatinn cl}uent 25 T ”
0 ubdlication ate. uct: (4]
specgﬁcaxions per the !erm;nui Te:as lngt?ment: EXAS 3-175

INSTRUMENTS

standard warranty. Production Frucessing does
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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TYPES SN5440, SN54H40, SN54L.540, SN54S40,
SN7440, SN74H40, SN74LS40, SN74540 -
DUAL 4-INPUT POSITIVE-NAND BUFFERS

schematics (each gate)

*40, "H40 ‘LS40

b : vVce [
R R2 R3 17k0Q8
INPUTS _
INPUTS RS OU'I;PUT A—e { :i{"l r
A—d —i4
c B
D 2 i
1 | 2 R4
A Zr B
¥ A e
9——GND ¢ g
D ey
CIRCUIT| R1 R2 R3 R4 RS He—
o o
40 | ak§2 | 60082 | 10082 | 40092 | 4k§2 YWy
'HA0 | 1.4kQ2 39082 | 4582 | 25082 { 2k82
'S40
M g $—Vce
3 14k2S 3809
-
= INPUTS ouTPUT
~ A Y
o B
m c
D
S R J€ 250 §2
(@) r Ay Al
m r S
(75}
GND

Resistor values shown are nominal.

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

Supply voltage, VO (see NOte 1) ..ottt i e
“Inputvoltage: ‘40, HA0, 'SA0 . ...
LG40 L e e e

Operating free-air temperature: SNB4’ ... ... . . i
SN e

Storage temperature range

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

—55°C to 125°C

... 0°Cto70°C

{i’
3176 - TEXAS
INSTRUMENTS
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TYPES SN5440, SN7440
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN5440 SN7440 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 | 4.75 5 525 \
V|H High-level input voltage 2 2 \%
V(L Low-level input voltage 0.8 0.8 \
loH High-level output current -1.2 - 1.2 mA
lol. Low-level output current 48 48 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

SN5440 SN7440
PARAMETER TEST conDITIONS T UNIT
MIN TYP$ MAX [ MIN TYP} MAX
Vik Vee = MIN, lj==12mA - 1.5 —-1.5 \
VOH Vee = MIN, V=08V, loH=—1.2mA 2.4 3.3 2.4 3.3 \
VoL Ve = MIN, VIH=2V, loL=48mA 0.2 0.4 0.2 0.4 \
I Vec=MAX, V=55V 1 1 mA
HH Vee=MAX, V| =24V 40 40 A
TN Voo =MAX, V=04V ~1.6 -1.6 mA
ios§ Vee = MAX - 20 —-70 | —18 —70 mA
lccH Vee=MAX, V=0V 4 8 4 8 mA
ccL Vec=MAX, V=45V ’ 17 27 17 27 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Ve =5V, Ta~= 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds.

switching characteristics, Vcc =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)

1] 13 22 ns
IP"H Any % RL= 1330, CL=15pF 5 = )

PHL ns
L
NOTE 2: See Genera! Information Section for load circuits and voltage waveforms. O
—
L
-

T *IP
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TYPES SN54H40, SN74H40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN54H40 SN74H40 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 551 4.75 5 5.25 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current ‘- 15 - 15 mA
lgL Low-level output current 60 60 mA
TA  Operating free-air temperature - -85 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54H40 SN74H40
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX [ MIN TYP$ MAX

Vik Vee = MIN, I =—-8mA -15 -15 \
VOH Vee = MIN, ViL=08YV, loH=—1.5mA 1 24 3.4 2.4 34 \
VoL Vee = MIN, ViH=2Vv, loL=60mA 0.2 0.4 0.2 0.4 \
I Veg=MAX, V=556V 0.1 0.1 mA
hH Vee = MAX, V=24V 0.1 0.1 mA
L Vee = MAX, Vi=04V —4 —4 mA
los§ Vee = MAX — 40 —125 | —40 —125 | mA
IccH Vee = MAX, Vy=0V 104 16 10.4 16 mA
lccL Ve = MAX, V=45V . 25 40 25 40 mA

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

1 All typical values are at Ve =5V, T = 25°C.

§ Not more than one output shouid be shorted at a time, and the duration of the short-circuit should not exceed one second.

switching characteristics, Vog =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT!}

1 ' 8.5 12 ns
PLH Any Y R =93 Q, C_ =25pF
PHL 6.5 12 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.

S30IN3A 1L CAJ

. ‘ i
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TYPES SN54LS40, SN74LS40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN541LS40 SN74LS40 UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 5 55 | 4.75 5 525 A\
Viy High-level input voltage 2 2 v
VL Low-level input voltage 0.7 08 \4
IQoH High-level output current —1.2 -1.2 mA
igL Low-level output current 12 24 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS40 SN74LS40
PARAMETER TEST CONDITIONS t UNIT
MIN TYP} MAX | MIN TYP} MAX
Vik Vee = MIN, lj=—18mA —-15 -1.5 v
VOH Vee = MIN, VL = MAX, lpH=—-12mA 25 3.4 2.7 3.4 \2
v Vee = MIN, ViH=2V, loL=12mA 0.25 0.4 0.25 0.4 v
oL Vec=MIN,  Vip=2V,  loL-24mA 035 05
1 Vee = MAX, V=7V 0.1 0.1 mA
IIH Vce = MAX, V=27V 20 20 HA
TR Voo = MAX, V=04V —-0.4 —-04 mA
105§ Vee = MAX - 30 - 130 | —-30 — 130 mA
lccH Vee = MAX, Vi=0v 0.45 1 0.45 1 mA
IccL Vee = MAX, V=45V 3 6 3 6 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 Al typical valuesareat Voo =5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
switching characteristics, Vcc =5V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH 12 24 ns 172]
Any Y Ry =667 2, C| = 45 pF Ll
tPHL 12 24 ns U
NOTE 2: See General Information Section for load circuits and voltage waveforms. S
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TYPES SN54540, SN74S40 :
DUAL 4-INPUT POSITIVE-NAND BUFFERS

recommended operating conditions

SN54540 SN74S40 UNIT
MIN NOM MAX| MIN NOM MAX
Vee  Supply voltage 4.5 5 551 4.75 5 5.25 v
V|4 High-level input voltage . 2 2 \
ViL Low-level input voltage ) 0.8 0.8 \2
loH High-level output current -3 -3 mA
loL Low-level output current 60 60 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54540 SN74S40
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX | MIN TYP} MAX
Vik Vee = MIN, lj=—18mA —-1.2 - 1.2 \
VoR Vec=MIN, V| =08V, lon--3mA 25 34 27 34 v
VoL Vec=MIN,  Vig=2V,  lgL-=60mA 05 05| v
M Vec=MAX, V=55V 1 1] mA
™ Veo=MAX, V=27V 0.1 01 | mA
hL Vee = MAX, V=05V —4 -4 mA
105§ Vce = MAX ~50 —225 | —50 ~225 | mA
IccH Vec=MAX, V=0V 10 18 10 18| mA
IcoL Vec=MAX, V=45V 25 44 25 44 | mA

t For conditions shown as MIN or MAX, use the appropriate value speclfled under recommended operating conditions.
t All typical values are at Vee = 6 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 100 milliseconds.

switching characteristics, VCC = 5 V, Ta = 25°C {see note 2)

TO
PARAMETER FROM TEST CONDITIONS MIN TYP MAX UNIT
P {(INPUT) (OUTPUT)
t 4 6.5 ns
PLH RL=93Q, C| = 50pF :
tPHL 4 6.5 ns
1 Any Y 6 ns
PLH R =93Q, Cy = 150 pF
1PHL 6 ns

NOTE 2: See General Information Section for load circuits and voltage waveforms.
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TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44,
SN54L542, SN7442A THRU SN7444A, SN74LS42
4-LINETO 10-LINE DECODERS (1-OF-10)

MARCH 1974 — REVISED APRIL 1985

‘42A,°'L42,°'LS42 ... BCD-TO-DECIMAL
‘43A, ‘L43 ... EXCESS-3-TO-DECIMAL
‘44A,'L44 ... GRAY-TO-DECIMAL

e All Outputs Are High for SN5442A THRU SN5444A, SN54LS42 . . . J OR W PACKAGE
Invalid Input Conditions SN54L42 THRU SN54L44 . .. J PACKAGE
SN7442A THRU SN7444A ... J ORN PACKAGE
® Also for Application as SN74LS42 ... D, J ORN PACKAGE
4-Line-to-16-Line Decoders (TOP VIEW)
3-Line-to-8-Line Decoders
. o[t U vee
e Diode-Clamped Inputs 102 s0a
TypES TYPICAL TYPICAL 20z wds
POWER DISSIPATION PROPAGATION DELAYS 3 54 13 c
‘42A, ‘43A, '44A 140 mW 17 ng 4 5 12 ] D
'L42,'L43, ‘'L44 70 mW 49 ns ss 19
‘Ls42 35 mW 17ns 67 w8
GND (8 917
description
These monolithic decimal decoders con- SN54LS42 ... FK PACKAGE

SN74LS42 ... FN PACKAGE
(TOP VIEW)

sist 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 input logic ensures that
all outputs remain off for all invalid input
conditions.

The '42A, 'L42, and 'LS42 BCD-to-deci-
mal decoders, the '43A and 'L43 excess-
3-to-decimal decoders, and the ‘44A and
‘L44 gray-to-decimal decoders feature
inputs and outputs that are compatible for
use with most TTL and other saturated
low-level logic circuits. DC noise margins
are typically one volt.

Series 54, 54L, and 54LS circuits are
characterized for operation over the full
military temperature range of —55°C to
125°C; Series 74, and 74LS circuits are
characterized for operation from 0°C to
70°C.

NC - No internal connection
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TYPES SN5442A, SN54L42, SN54LS42, SN7442A, SN74LS42
4-LINE TO 10- LINE DECODERS (1- -OF- -10)

logic diagrams
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