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* Delay Elements for Generating Delay

Lines

' SN54LS31 ... J OR W PACKAGE

SN741531 ... D OR N PACKAGE

= |nverting and Non-inverting Elements

* Buffer NAND Efements Rated at
loL of 12/24 mA

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

¢ Worst Case MIN/MAX Delays Guaranteed
Across Temperature and Vg Ranges

description

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

All inputs are PNP with ). MAX of —0.,2 mA. Gates
1. 2, 5, and 6 have standard Low-Power Schottky
output sink current capability of 4 and 8 mA gL,
Buffers 3 and 4 are rated at 12 and 24 mA.,

The SND4LS31 is characterized for operation over the
full military temperature range of —55°C to 125°C,
The SN74LS531 is characterized for operation from
0°C 10 70°C.
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t This symbol is in accordance with ANSIIEEE Std 91-1884 and
IEC Publication 817-12.
Pin numbera shown are for B, J, N, and W packages.

FRODUCTION DATA documents cortain infarmation
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does pot

necessarily include testing of &l parameters.
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SN541831, SN74LS31
DELAY ELEMENTS

| jeal
Delay Element Logic Typical Delays Rated 1

PLH  tPHL AVG.!

Gates 1 and 6 Inverting 32ns 23ns 27.5ns 4 and 8 mA
Gates 2and S Non-Inverting 45ns 48 ns 46.5 ns 4 and 8 mA
Buffers 3 and 4 2-Input NAND 6 ns & ns B ns 12and 24 mA
. EQUIVALENT OF EQUIVALENT OF TYRICAL OF Y1, TYPICAL OF
A1, A2, A5 and A6 - A3,A4,B3and B4 ¥2, Y5 and Y& Y3 and Y4
! INPUTS ) : INPUTS OUTPUTS OPTPUTS
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absolute maximum ratings over operating free air temperature range (unless otherwise noted)

SUPPly valtage, Ve (888 NOTE T ottt it et et et s et e e e e e e 7V
Input voltage, YV Al I PULS . o it i ettt s et e et e e bty Vv
Operating free-air temperature range: SNBALS3T ... ittt i e i e e et —-85°Cto126°C
SNTALGET L i e e e e e 0°Cto70°C
StOrage teMPErature TANGE L v ot vttt e et e v e e e e e e e e —65°C 1o 150°C
NOTE 1: thllageilxgi are with respect to network ground terminal.
recommended operating conditions -
1 N741LS31
SN54L53 S UNIT
MIN NOM MAX MIN NOM MAX
Voo  Supply voltage 4.5 5 55 4.75 =) 5.25 v
ViH High-level input voltage 2 2 v
VL Low-level input valtage 0.7 DR v
. ¥3, Y4 outputs — 1.2 . —1.2
loH High-level output current mA
All other outpus - 04 - 04
Y3, Y4 outputs 12 24
oL Low-level output current mA
All other outputs 4 8
Ta Cperating free-air temperature - b5 125 0 70 °c
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SNBALS31, SN74LS31
DELAY ELEMENTS

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

PARAMETER TEST CONDITIONST e il SN7aLo3T UNITE
MmN TYPE max | min Tvet MAX
Vik Veo=MIN, 1) =—18mA _1s _18 v
v Veo=MIN, Vip-2V, Y3, ¥4 | ign=—1.2mA | 24 3.1 24 31 v
OH Vi MAX Others | lpn= — 04 mA | 25 3. 27 341
ioL= 12mA 0.25 04 0.25 04
Y3, v4
v Veo=MIN,  Vig=2v, IoL=24mA 0.35 05 v
oL V)L = MAX oL =4 mA 025 04 025 04
Others
ioL=8mA 035 05
T Voo = MAX, V=7V 0.1 0.1 | mA
Ith Voo=MAX, W =27V 20 20 uA
L Voo = MAX, V=04V -0.2 - 0.2 mA
Voo = MAX, 'A3, A4 B3, BA=0V Y3, ¥4 - 30 —130 | — 3D 130
i Voo =MWAX, Al AG=0V, mA
0s$ cc ¥1,Y2, Y5, Y6 |—20 ~100 | ~20 —100
A2, AB=45V
| lccH Voo = MAX, A2 A5=45V, allotheringutsQV 2.3 4 2.3 4 mA
cc ool Vee=MAX, A2, AB=0V, all other inputs 4.5 V' 13 20 13 20
T For eonditions shown as MIN or MAX, use tha appropriate vaiue specified under recommaended operating conditions.
I Ali typical values are 8t Voo = § W, Ta=~ 25°c.
§ Notmore than one output should be shorted at a timerand the duration of the short-circuit should not exceed one second.,
switching characteristics, (see note 2)
FRC
PARAMETER M TO SN54LS31 SN74L831 UNIT
{INPUT) (QUTPUT} MIN TYP MAX | MIN TYP MAX
t
PLH AL AB Y1, ve 5 70 | 22 65 | ns
TPHL 9 50 13 25 | ne
t 22 0 1 s
PLH A2, A5 Y2, Y5 9 3 89 .
1PHL 20 105 30 25 ns
1p . A3, B3, Ad, 2 2 2 15
LH i ) ¥3, Y4 0 ns
TPHL Ya 2 20 2 15 ns

NOTE2:  Veg = MIN to MAX
R = 8679, C = 45pF for Y3 and Y4,
R = 2kQ C_ = 16pFfor¥1, Y2 ¥Y5and Y6,
Ta = MIN to MAX !

Load circuits and voltage waveforms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, hefore placing orders, that the information being relied on is current,

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated
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