SN54153, SN54LS153, SN548153
SN74153, SN74LS153, SN748153
SDLS055 DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

DECEMBER 1972 — REVISED MARCH 1388

* Permits Multiplexing from N lines to 1 line SN54153, SNEALS153, SNB45153 . . . J OR W PACKAGE
e Performs Parallel-to-Serial Conversion SNTALST 5%";‘;;?43515 3 N PA;'{():G: PACKAGE
e Strobe (Enable) Line Provided for Cascading {TOP VIEW)
{N lines to n lines) o
. Gl 160 v
o High-Fan-Qut, Low-Impedance, Totem-Pole h:E ) 150 ch
Outputs 1c3(s 12 A
» Fully Compatible with most TTL Circuits 1204 130 2c3
1cils  12[J2c2
1cof]s  n[J2c
TYPICAL AVERAGE TYPICAL tvG7  wofd2co
TYPE PROPAGATION DELAY TIMES POWER GNDLE 9] 2¥
FROM FROM FROM DISSIPATION
DATA STROBE SELECT
163 14 ns 17 ns 22 ns 180 mw SNS4LS153, SN645153 . . . FK PACKAGE
15183 14 ns 19 ns 22 ns 31 mw (TOP VIEW)
‘8163 6 ns 9.5 ns 12 ns 225 mW

description

Each of these manolithic, data selectors/multiplexers
contains inverters and drivers to suppiy fully com-
plementary, on-chip, binary decoding data selection to
the AND-OR gates. Separate strobe inputs are provided
for each of the two four-line sections.

FUNCTION TABLE

SELECT
INPUTS DATA INPUTS STROBE | OUTPUT NC - No intsmal connection
B A co 1 ¢z c3 G Y

X 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 b X L L

L H X H X X L H

H L X % L X L L

H L X X H X L H

H H % X X L L L

H H X X X H L H

Select inputs A and B are common to both sections.
H = high lavel, L = low leve!, X = irrelavant

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

Supply voltage, VGG (See Note 1) .. oL
Imput voltage: "153, S183 .. . . .

= T 7V
-56°C to 125°C

SNTA e e 0°C 1o 70°C

Storage temperature range . . . . . .. ..t e e -B85°C to 150°C

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

PROGUCTION DATA documems contain infermation .
current as of publication date. Products conform te %
specti'ficstions pe!r 1I'1,u t:nr;_s of Texas _Illsldrumnnts TEXAS

standard warranty. Production processing does not

necessarily inclvde tasting of all parameters, INSTRUM ENTS
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SN54153, SN54LS153, SN545153
SN74153, SN74LS153, SN748153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic symbol?
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TThis symbol is in accordance with ANSI/IEEE Std. 21-1984 and IEC

Publication 617-12.

logic diagrams (positive logic}
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Pin numbers shown are far D, J, N, and W packages.
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SN54153, SN54LS153, SN54S153
SN74153, SN74L5153, SN745153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF INPUTS OF ‘153 EQUIVALENT OF INPUTS OF 'S153
Ve -
Vee -
4 ki2 NOM .
2.8 kil NOM
INFUT —_—
INPUT —-—
EQUIVALENT OF 18, 26 INPUTS EQUIVALENT OF ALL OTHER INPUTS
OF Ls153 OF 'LS153
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TYPICAL OF QUTPUTS OF 153 TYPICAL OF QUTPUTS OF ‘L8153 TYPICAL OF QUTPUTS OF ‘5153
- v - Voo e T Veo
cc AR=1200 FR =501
R = 130 T NOM ’ NOM C. NOM
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SN54153, SN74153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN541563 S5N741563
MIN NOM MAX | MIN NOM MAX uNIT
Supply voltage, Vg 4.5 3 55 | 4.75 5 5.256 vV
High-level cutput current, 1o —800 —8200 WA
Low-level ouzput current, lo 16 16 | mA
Operating free-air temperature, T A —55 125 o 70 | °C

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

ess otherwise noted)

SN54163

SN74153

PARAMETER TEST conDiTIONS p UNIT
MIN TyPi MAX | MIN TYPI MAX
Viy High-level input voltage 2 2 v
ViL Low-lavel input voltage 0.8 0.8 v
Vik Input clamp voitage Vg =MIN, 1j=-12mA —1.5 -15; V
Voo =MIN, Vig=2V,
VoW High-level output voitage ce IH 24 34 24 34 v
ViL=08V. IgH=—-800uA
Ve =MIN, Vig=2vV,
VoL Lowlevel output voltage cc IH 0.2 0.4 0.2 a4 | vV
ViL=08V, IgL=16mA
ty Input current at maximum input voltage Veg = MAX, V=55V i 1| mA
hH High-level input current Voo = MAX, V| =24V 40 40 | upA
i Low-level input current Ve =MAX, V=04V —1.6 —1.6 | mA
lgg  Shortcircuit output currentd Vog = MAX —-20 —-55 | —18 —67 | mA
lceL Supply current, output fow Vee = MAX, See Note 2 36 52 36 60 | mA
tFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
rE_:AII typical vaiues are at Voo =5 W, Ty = 25°C.
8§ Mot mare than ane output should be shorted at a time.
NOTE 2! IggL is measured with the sutputs open and all inputs grounded.
switching characteristics, Ve =5V, TaA=25°C
FROM TO
PARAMETERY TEST CONDITIONS MIN  TYP MAX{UNIT
{(INPUT) {oUTPUT)
tPLH Data Y 12 18 ns
tPHL Data Y 15 23 ns
teH Select Y CL=30pF, R =-400%, 22 34 ns
tPHL Select Y See Note 23 22 34 ns
PPLH Strobe G Y 19 30 ns
tPHL Strobe G Y 16 23 | ns

Y = prepagation delay time, low-to-high-level cutput
PLH g
tpHL = propagation delay time, high-to-low-level cutput
NOTE 3: Lead circuits and voltage waveforms are shown in Section 1.

{iP
TeExAas
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: SN54LS153, SN74L5153
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54LS153 SN74L5153 UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 5 5.5 | 476 5 525 v
V|4 High-level input voltage 2 2 v
ViL Low-levei input voltage 0.7 0.8 A
loH High-level cutput current -04 - 0.4 mA
loL Low-evet cutput current 4 8 mA
Tp  Operating free-air temperature — 55 125 0 0 °C

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

PARAMETER TEST CONDITIONS T SNE4LS163 SN74LS153 UNIT
MIN TYP} MAX { MIN TYP} MAX
VK Voo = MIN, Iy = — 18 mA —1.5 — 1.5 v
Vog = MIN, Vig=2V, VL = MAX
VoH lon = — 0.4 mA 25 34 27 34 v
VoL Vg = MIN, VIH=2V, oL =4 mA 0.25 0.4 0.25 0.4 v
VL = MAX, gL =8 mA 0.35 0.5
1] Vee = MAX, Vi=7V 0.1 0.1 mA
liH Voo =MAX, V=27V 20 20 BA
s = S
'os§ Vee = MAX - 20 —100 | —20 ~100 | mA
lecL Voo =MAX,  See Note 2 6.2 10 6.2 10 | mA

t Far conditions shown as MIN or MAX, usa the appropriate value spaciflad under recommended operating conditions.

t Al typical values are at Ve =6 VW, Ta = 25°C.
§Not more than one output should be shorted at a time.
NOTE 2: |pgp I8 measured with the outputs open and all Inputs grounded.

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

PARAMETERT FROM To TEST CONDITIONS MIN TYP MAX (UNIT
(INPUT) {OUTPLIT)
tpLH Data Y 10 15 ns
TPHL Data Y Cy =16 pF, 7 26 ns
tPLH Select Y R =2k%, 19 29 ns
tPHL Select Y Ses Note 3 25 38 ns
PLH Strobe G Y 16 24 | ns
PHL Strobe G Y 21 32 ns

qt[.:vLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-law-level autput
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{i’
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SN5458153, SN745153

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

recommended operating conditions

SNB45163 SN745153 UNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Voo 4.5 5 55 14.7% 5 525 \Y
High-level output current, Iy —1 —1| mA
Low-level output current, o) 20 20| mA
Operating free-air temperature, T -85 1256 0 70| ‘C

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

PARAMETER TEST CONDITIONST MIN TYPE MAX{UNIT
Vi High-level input voltage 2 v
ViL  Low-level input voltage 08| v
VIK  Input ¢lamp vaitage Vee =MIN, 1) = —1B mA —-1.2| v
; Vopg=MIN, Vig=2V, Series 545 25 34
VoH High-level output voltage - v
VL =08V, Ign=—1mA|Series 745 2,7 34
Voo =MIN, Vig=2V,
VoL Low-level output voltage 0.5 v
V=08V, IgL =20mA
Iy Input current at maximum input voitage Voo =MAX, V=55V 1| mA
IiH High-level input current VYoo = MAX, V) =27V 50| uA
LT Low-level input current Vo =MAX, V=08V -2 mA
log  Short-tircuit output current¥ Vg = MAX —40 —=10CG| mA
lccL Supply current, low-levet output Voo =MAX, SeeNote 2 45 70 mA
TFor conditions shown as MIN or MAX, use tha appropriate value specifisd under recommanded operating conditions.
Tan typical valussare at Voo =5V, Tp = 25°C,
¥ Not mare than one output should be shorted at a time and duration of shart-circuit should not exceed ane second.
MOTE 2: g is measured with the outputs open and all inputs grounded,
switching characteristics, Vo =5V, Ta =25"C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT] )
Py Data Y 6 ) ns
PHL Data Y 6 9] ns
PLH Select Y Cy=15pF, R =280%, 11.5 iB| ns
PHL Select Y See Note 3 12 18| ns
tPLH Strobe G ¥ 10 15| ns
tPHL Strobe § A 9 1351 ns

Yoy =

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

tpH = propagatien dalay time, high-to-low-level output
NOQTE 3; Load circuits and voltage waveforms are shawn in Section 1.

{i’
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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, before 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 APFLICATIONS.

Inclusion of TI 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 o 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 ot implied, is granted under any patent right, copytight, 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 @ 1986, Texas Instruments Incorporated



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.
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