SN54LS257B, SN54L.S258B, SN54S257, SN545258
SN74LS257B, SN74LS258B, SN74S5257, SN74S258
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SDLS148 — OCTOBER 1976 — REVISED MARCH 1988

¢ Three-State Outputs Interface Directly SN541.52578, SN54S257,
with System Bus SN541.5268B, SN54$258 . . . J OR W PACKAGE
SN74LS257B, SN745257,
e ‘LS257B and ‘LS258B Offer Three SN74LS258B, SN74S258 . . . D OR N PACKAGE
Times the Sink-Current Capability (TOP VIEW)
of the Original ‘LS257 and 'L$258 —_
asl]r Uis[dvee
e Same Pin Assignments as SN54LS157, 1ald2z s{J6G
SN74LS157, SN545157, SN74S157, and 1BLJ3 14[] 4A
SNBALS158, SN74LS158, SN54S158, 1v[dsa  13(J48
SN74S158 2alls  12[04Y
* Provides Bus Interface from Multiple 2B E: " %gg\
Sources in High-Performance Systems 2Y 10
eno[ls__ 9f13Y
AVERAGE PROPAGATION TYPICAL
DELAY FROM POWER
DATA INPUT DISSIPATION
152578 9 ns 55 mW SN54LSZ§‘:':584LSSI\IZ:ZSBZ':8N 54S§I§7F;ACKAGE
'LS258B 9 ns 55 mwW ’ (ToP VIEV\;)' :
'S257 4.8 ns 320 mwW
'S258 4 ns 280 mwW <2003
-|<C Z >0
L = = ) s o |
TOff state (worst case) 3 2 12019
ioti 1B 4 4A
description whs 4B
These devices are designed to multiplex signals from Ncll e NC
four-bit data sources to four-output data lines in bus- 2A[ 7 4y
organized systems. The 3-state outputs will not load the 2B :] 8 3A

data lines when the output control pin (Glisata high- 9 10 111213

logic level. 00 >m
NZ2Z2Mmm
Series b4L.S and 54S are characterized for operation O

over the full military temperature range of —55°C to
125°C; Series 74LS and 74S are characterized for
operation from 0°C to 70°C.

NC-No internal connection.

FUNCTION TABLE

INPUTS OUTPUTY

OUTPUT 'LS257B 'LS258B
CONTROL SELECT A 8 ‘8257 'S258

H X X X z Z

L L L X L H

L L H X H L

L H X L L H

L H X H H L

H = high level, L = low level, X = irrelevant,
Z = high impedance (off)

PRODUCTION DATA information is current as of publication date. Copyright [1 1988, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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logic diagrams (positive logic)
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TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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schematics of inputs and outputs

"LS2578, 'LS2588
EQUIVALENT OF A/B INPUT EQUIVALENT OF ALL TYPICAL OF ALL OUTPUTS
OTHER INPUTS
- Vee
Vee o vee - 100 2 NOM
13kQ 18k
NOM NOM -
INPUT —4 $
- 24
{409 -- INPUT ( OUTPUT
A 4
'$267, '$258

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

-- Vee

50 & NOM
Vee -

INPUT - -

A

OUTPUT

Select: Rgq =1.4 k2 NOM
All other inputs: Rgq = 2.8 k2 NOM

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

Supply voltage, VCC (588 NOTE T) ...ttt it it e e et et et e 7V
Input voltage: "LS257B, "LS258B CilrCUITS + v v vt vt v it et te e et teeee e e e e ee e e e i, 7V
8257, 78258 CirCUIS & o vttt ettt ettt et ettt et et 55V

Off-5tate OULPUL VOIAGE .+« v cie e et e st i ie ettt et e n et et e e e e e e e e e 55V
Operating free-air temperature range: SN5S4LS’, SNBAS’ CirCUits « v v vvvss oo e e e enne e, ~55°C to 125°C
SN74LS’, SN74S Circuits ..o vsereeeeser e enninenens. 0°C to 70°C

StOrage teMPEIaLUIB IANGE & o v vttt e et e e e ates e ense ettt s e onee s e eeeees s, —-65°C to 150°C

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

SN54LS’

SN74LS’

UNIT |
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 65 | 4.75 5 525 \%
Viyq High-level input voltage 2 2 \%
Vi Low-evel input voltage 0.7 0.8 \'
loH High-level output current -1 — 2.6 mA
loL Low-level output current 12 24 mA
TA  Operating free-air temperature — 55 125 (¥ 70 °c

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

nless otherwise noted)

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONST UNIT
MIN TYPt MAX | MmIN TYP} maX
ViK Vee = MIN, I =—18 mA - 1.5 ~15 \
\" = MIN, ViH=2V, VL = MAX,
VOH ce tH I 24 34 24 3.4 v
I0H = MAX
v Vee = MIN, VIH=2V, loL=12mA 0.25 0.4 0.25 04 v
oL ViL = MAX, ToL = 24 mA 035 05
l10zZH Vee=MAX, Viy=2V, Vo=27V 20 20 uA
lozL Vee - MAX, ViH=2V, Vo =04V - 20 -20 nA
1l Vee=MAX, V=7V 0.1 0.1 mA
IH Vee =MAX, V=27V 20 20 uA
T8 Vee =MAX, V=04V - 04 ~04 mA
losg Vge = MAX, —30 -~130 | —~30 —130 mA
All outputs high 8 12 8 12
All outputs low ‘'LS2578B 12 18 12 18
All outputs off 13 19 13 19
| Voo =MAX,  See Note 2 A
CC | Al outputs high ce 0 6 9 69| "
All outputs low 'LS2588 10 15 10 15
All outputs off 11 16 1 16
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1Al typical valuesareat Vo =5 V, Tp = 25°C,
§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
NOTE 2: i is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.
switching characteristics, Vcc =5 V, Ta = 25°C, R = 667 Q
FROM TO 'LS257B 'LS258B
PARAMETERq TEST CONDITIONS UNIT
{INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX
t 8 13 7 12
PLH Data Any ns
tPHL 10 15 11 17
PLH Select A CL =45 pF See Note 3 L .
ele = . ee Note ns
tPHL ¢ w L=55Pp 17 2 19 2
t Output 15 30 15 30
PZH utpu Any ns
tpzL Control 19 30 20 30
t Output 18 30 18 30
PHZ ° Any CL =5 pF, See Note 3 ns
tpLz Control 16 25 16 25
1"PLH = propagation delay time, low-to-high-level output tpzL = output enable time to low level
tpHL = propagation delay time, high-to-low-level output tpHz = output disable time from high level
tpzH = output enable time to high level tpLz = output disable time from low level

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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recommended operating conditions

SN54S’ SN74S' UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 45 5 5.5 4.75 5 5.25 A\
High-level output current, 1o -2 ~6.5 | mA
Low-level output current, lo 20 20 | mA
Operating free-air temperature, T -b5 125 0 70 | °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
AMETER TEST CONDITIONST 5257 5258 UNIT
PAR MIN TYPi MAX | MIN TYPi MAX
Viy High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 A
Vik Input clamp voltage Vee =MIN, Ij=-18mA -1.2 -1.2 v
Ve =MIN, Vig=2V,
cc IH sn7as'| 2.7 2.7
\Y High-level output voltage ViL=08V, lon-—1mA \Y
OH 78 P o VeG-=MIN, Vin-2V, |SN5as'| 24 34 24 34
ViL=0.8V, lgn=MAX [SN745'| 2.4 3.2 2.4 3.2
Vee=MIN, V=2V,
VoL Low-level output voltage ce 1H 0.5 0.5 \
ViL=08V, lgL=20mA
ff-st tput t, Voo = MAX, ViH=2V,
lozh O state outpu curre.n cc IH=2 50 50 WA
high-level voltage applied Vp=24V
lozL Off-state output current, Voo = MAX, Vig=2V, —50 —50 WA
low-level voltage applied Vo=05V
Input current at maximum
Iy . Voo = MAX, Vy=55V 1 1 mA
input voltage
High-level S input 100 100
hH . Voo = MAX, V=27V HA
input current | Any other 50 50
Low-level S input -4 ~4
L . P Vee=MAX V=05V mA
input current | Any other -2 -2
1os  Short-circuit output current? Ve = MAX -40 —-100 | —40 -100 mA
All outputs high 44 68 36 56
lcc  Supply current| All outputs fow | Vg = MAX, See Note 2 60 93 52 81 mA
All outputs off 64 99 56 87
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAl typical valuesareat Ve =5 V, 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.
NOTE 2: Igg is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.
switching characteristics, Vcc =5 V, Ta =25°C, RL =280 Q@
FROM TO TEST 'S257 'S258
PARAMETERY UNIT
(INPUT) (OUTPUT) CONDITIONS MIN TYP MAX | MIN TYP MAX
t 5 7.5 4 6
PLH Data Any ns
tPHL 4.5 6.5 4 6
tpLH Cy = 15pF, 8.5 15 8 12
Select Any ns
tPHL See Note 3 8.5 15 7.5 12
tpzH Output 13 19.5 13 19.5
Any ns
tpzL Control 14 21 14 21
tPHZ Output CL = 5pF. 5.5 8.5 5.5 8.5
Any ns
tpL 7 Control See Note 3 9 14 9 14

{fmax = Maximum clock frequency
tpL 4 = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
tpzH = output enable time to high level

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

tpz| = output enable time to low level
tpHz = output disable time from high level
tpLZ = output disable time from low level

{'} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1999, Texas Instruments Incorporated



