i" SN54153, SN54LS153, SN54S153
- SN?#IE" SN74LS153, SN743153
' SDLS055 DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS
DECEMBER 1972 — REVISED MARCH 1988
. - | » VNS, l‘ Y oS - ey o Al Bleaan e 1 HIn
- rarmniLt I‘II..II lIPIGAIIIH WEE IN HINIE> L2 1 e SN54153' SN54LS153, SN54S153 . J OR W FACKAGE
. . 4
' e Performs Parallel-ta-Serial Conversion n7aLsT ..iN;:\.l‘:iiz-!sz "“_P‘ADC'C(,ARGNE PACKAGE
’ e Strobe (Enable) Line Provided for Cascading {TOP VIEW)
{N lines to n lines)
F Hind. Eam-() 1 i " T 160 LJTG_I'V'CC
¢ High-Fan-Out, Low-impedance, Totem-Pale a2 st 26
Outputs 1cal]s  10Oa
e Fully Compatible with most TTL Circuits 1c2[J4  13(d2c3
wcils  12{d2c2
1colJes  nipdaci
TYPICAL AVERAGE TYFICAL 1vL7 10[] 2€0
TYPE PROPAGATION DELAY TIMES POWER GNDL{8 o[] 2y
FROM FROM FROM DISSIPATION
DATA STROBE SELECT
‘163 14 ns 17 ns 22 ne 180 mw SN54L5153, SN545153 . . . FK PACKAGE
15163 14 ns 19 ns 22 ns 31 mw (TOP VIEW)
‘8163 6 ns 9.8 ns 12 ns 2258 mwW O
=@ 2 ']
3 2 12019
description 103] 4 1A
Each of these monolithic, data selectors/muitipiexers 1czlls 17[]2C3
contains inverters and drivers to supply fully com- NCl 6 16[] NC
plementary, on-chip, binary decoding data selection to 1C1y7 16 ] 2C2
the AND-OR gates. Separate strabe inputs are provided 1CoLl 8 1 2c
for each of the two four-line sections. 210111213
o >0
-2 200
FUNCTION TABLE (T N
SELECT DATA INPUTS STROBE | OUTPUT NC - Na internal cannection
INPUTS
8 A CoO C1_c2 c3 G Y
X X X X X % H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H x X L H
H L X X L X L L
H L X X H X L H
H H x X X L L L
H H X X X H L H

Select inputs A and B are common to both sactions.
H = high level, L = low level, X = irrelavant

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

Supply voltage, Vo (See Note 11 .. ... 7V
Imput voltage: “183, 'SI1B3 ... .. 5.5V
= = U 7V

Qperating free-air temperature range: SNSA . . -~ B5°C to 125°C
SNTA e 0°C to 70°C

Storage temperature rande . . . . . . ...ttt e

NOTE 1: Voltage values are with respect 10 network ground terminal.

-65°C to 150°C

PRODUCTION DATA documents contain information

current as of publication date. Products contorm to b
spuc‘l‘flcgtwns per tl'l‘! tderrr:s of Texas |Illtdrlll'l'lullts TEXAS

standard warranty. Production processing does not

necessarily incluge testing of all parameters. INSTRUMENTS
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logic symbol T
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TThis symbol is in accordance with ANSUIEEE Std. 81-1984 and IEC

Publication §17-12.

logic diagrams (positive logic}
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(5) i
€1 (7} QUTPUT

DATA 1 1Y
102 {4) —

1c3 3} !

8 (2)

A(14iD [>

2C0 {10} ‘ |
=y

e (11

DATA 2 ; @) outPuT
202 12! , 2y

SELECT 1

203 {13!

STROBE 2G _ﬂl>_ - —
(ENABLE) (15)

Pin numbers shown are far D, J. N, and W packages.
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SN54153, SNHALS 163, SN5AS
SN74153, SN74LS153, SN7

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF INPUTS OF "153 EQUIVALENT OF INPUTS OF 'S153
v —_——
cC Vee .
4 k) NOM .
2.8 k{2 NOM
INPUT —_
INPUT N
Tlﬂ! *
EQUIVALENT OF 18, 28 INPUTS EOUIVALENT OF ALL OTHER INPUTS
OF L5153 OF 'L§153
veo Vee -
$10kE2NOM 20 kfL NOM
>
v INP U Tomegt -
INPUT i
™~
[ _——
Ty
5 b 4
TYPICAL OF DUTPUTS OF 153 TYPICAL OF QUTPUTS OF ‘L8153 TYPICAL OF OUTPUTS OF '$153
- veo - vee
- 3 VCC) A=12010 R-501
R = 130 2 NOM b Now —I; o
QuTRUT ] OUTPUT

OUTPUT

Texas ‘b
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recommended operating conditions

SNB4153 SN74153
MIN NOM MAX | MIN NOM MAX unIT
Supply voltage, Vo 4.5 5 55 | 475 5 5.25 \Y
High-levei E}umut current, loH —800 —800 WA
Low-level output current, lgp 16 16 | mA
Operating free-air temperature, T g —55 125 1] 70| °¢
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST conniTionst SN54153 SN74183 UNIT
MIN TYPE MAX | MIN TYPT mMAX
V4 High-level input voltage 2 2 v
ViL Low-evel input voltage 0.8 0.8 v
Vi Input clamp voitage Vo =MIN, [ =—-12mA —-1.5 -15§ VvV
Vgy High-level output voltage Vec = MIN, Vig =2V, 24 3.4 24 34 v
V=08V, IgH=—-800uA
VoL Low-level output voltage Ve mMIN, Vip=2V, 0.2 0.4 0.2 04| v
ViL=08YV. IgL=16mA
H] Input current at maximum input voltage Vee = MAX, V=55V i 11 mA
hH High-levei input current Voo = MAX, V| =24V 40 a0l uA
Iy Low-level input current Voo = MAX, V=04V —1.6 —-16| mA
log  Shortcircuit output current3 Voo = MAX -20 ~56 | —18 —57 | mA
IceL Supply current, cutput tow Voo = MAX, See Note 2 36 52 36 60 | mA
tEar conditions shown as MIN or MAX, use the appropriate value specified under recommendad pparating conditions.
A vypical walues are at Voo =5 W, T = 25°¢C.
§Not mare than one cutput should be shorted at a time.
NOTE 2 I is measured with the outputs open and all inputs grounded.
switching characteristics, Ve =5V, Ta=25"C
FROM TO
PARAMETERT TEST CONDITIONS MIN  TYP MAX|UNIT
{INPUT) (DUTPUT)
tPELH Data Y 12 18 ns
tPHL Data Y 15 23 ns
teLH Select Y CL=30pF, R_=400%, 22 34 ns
IPHL Select Y See Note 3 22 34 ns
tPLH Strobe G Y 19 30 s
IPHL Strobe G Y 16 23 | ns

1tPLH = propagation delay time, low-to-high-level output
tpyL = propagation delay time, high-to-low-levei output
NQTE 3: Load circuits and voltage waveforms are shown in Section 1.

i
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SN54LS153, SN74L5153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MUITIPLEXERS
recommended operating conditions
SN54LS8163 SN74LS153 UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voitage 4.5 5 55 | 475 5 525 v
V|H High-level input voltage 2 2 v
Vit Low-level input voltage 0.7 0.8 v
loH High-level autput current —-0.4 - 0.4 mAa
oL Low-evet output current 4 8 mA
Ta Qperating free-air temperature - 65 125 0 70 °c

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

PARAMETER TEST CONDITIONS T SN54LS153 SN74L5153 UNIT
MiN TYPE MAX { MIN TYP§ mAX
Vik Voo = MIN, lj = —18 mA —1.5 — 15 v
v = MIN, ViH=2V, ViL = MAX
Vor pecm M e YIM I 25 3.4 27 34 v
ioH = — 0.4 mA
v Veg=MIN,  Vig=2V, lgL =4 mA 0.25 0.4 0.25 a.4 v
oL V(L= MAX, IgL - 8 mA 035 05
Iy Voo =MAX, V| =7V 0.1 0.1 mA,
[T Voo = MAX, =27V 20 20 A
i ¢, 2G o -0.2 —0.2
v = MAX, =04V -

IL M AlTother | ©€ 04 54 ] ™
fos§ Veg = MAX - 20 —100 | —20 100 [ ma
lecL Vgo = MAX,  See Note 2 6.2 10 6.2 10 mA

t For conditions shown as MIN or MAX, usa the appropriate vailue spacified undsar recommended operating conditions.

$ All typical values are at Vpg =5 V, T = 25°C.

$Not more than one sutput should be shorted at a time.

NOTE 2: lecL is maasured with the ocutputs apen and all inputs grounded.

switching characteristics, Vg =5V, Ta =25°C

PARAMETERT FROM To TEST CONDITIONS MIN TYP MAX |UNIT
" | unPuT | (OUTPUT)
Py Data Y 10 15 ns
Dat: Y 17 26 H
tPHL ata CL = 15 pF, n
tPLH Select Y M =2 k0 19 29 ns
tPHL Select Y L ’ 25 38 | ns
— See Note 3

PLH Strobe G Y 16 24 | ns
PHL Strobe G Y 21 32 | ms

1tpLH = propagation delay time, low-to-high-level output

tpHL = propagation delay time, high-to-low-level output

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

ﬁams'*?
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recommended operating conditions

SMNB45153 SN745153 UNIT
MIN NOM MAX [MIN NOM MAX
Supply valtage, Voo 45 & 5.5 (4.75 5 525 V
High-level output current, O —1 —1| mA
i Low-levei output current, 1g) . 20 201 mA
Operating free-air temperature, Ta —55 125 0 70 s
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
V4 High-level input voliage 2 \i
ViL  Low-level input voltage 08| v
ViK  Input clamp voltage Vee = MIN, 1) = —18 mA ~-1.2] v
) Vec=MIN, Vijg=2V, |[Series545 | 25 3.4
VoH High-level output voltage - v
VIL=08BV, lgH=-—1mA|Series 745 27 34
VoL Low-levet output voltage Vee = MIN. Vi =2V, 05! Vv
ViL=08V, IgL =20mA
iy input current at maximum input voitage Voo = MAX, V=588V 1] mA
I}H  High-level input current Voo = MAX, V=27V 50| wA
UTH Law-level input current Vep =MAX, V=05V -2| ma
lgg  Short-circuit output current ¥ Vee = MAX —-40 —100| mA
lccL  Supply current, low-ievet output Voo =MAX, SeeNote 2 48 70| mA
TFor conditions shown as MIN or MAX, use the appropriate value specifisd under racommended pDperating conditions.
$all typical valuss are at Ve =5 V. Tp = 25°C,
¥Not more than one autput should be shorted at a time and duration of shart-circuit should not exceed one second.
NOTE 2: g is measured with the outputs open and all inputs groundsd.
switching characteristics, Ve =5V, Ta =25°C
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT
{INPUT) (DUTPUT! )
tPLH Data Y 6 9y ns
TPHL Data Y 6 3| ns
tPLH Select Y Cy =15pF, R =2801%0, 11.5 18| ns
PHL, Select Y See Note 3 12 18 ns
tPLH Strobe G Y 10 151 ns
Py Strobe G Y 9 13.5{ ns

1t;:q_H = propagatien delay time, low-to-high-level output
tpH = propagation dalay time, high-to-low-level output

NOTE 3: Load circuits and voltage waveforms are shawn in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI) 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
1o 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

ality 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.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

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

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, 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



