SN54150, SN54151A, SN54LS151, SN54S151,
SN74150, SN74151A, SN74L5151, SN748151

DATA SELECTORS/MULTIPLEXERS

DECEMBER 1972--REVISED MARCH 1388
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Others Select One-of-Eight Data Sources

All Perform Parallel-to-Serial Conversion

Aii Permit Nuitipiexing from N Lines to One
Line

| |

Also For Use as Boolean Function Generator

Input-Clamping Diodes Simplify System
Design

® Fully Compatible with Most TTL Circuits

TYPICAL AVERAGE TYPICAL

TYPE PROPAGATION DELAY TIME POWER
DATA INPUT TO W OUTPUT  DISSIPATION

‘160 13 ns 200 mW

"151A B ns 145 mw

"LS151 13 ns 30 mW

'S151 4.5 ns 225 mWw

description

These monolithic data selectors/multiplexers contain
full on-chip binary decoding to select the desired data
source. The '150 selects one-of-sixteen data sources;
the "181A, 'LS151, and 'S151 select one-of-eight
data sources. The "150, "151A, 'LS151, and '$151
have a stroba input which must be at a low logic level
to enable these devices. A high level at the strobe
forces the W output high, and the Y output (as
applicable} low.

The 150 has only an inverted \W output; the "151A,
‘L5151, and 'S151 feature complementary W and Y
outputs.

The "151A and "152A incarporate address buffers that
have symmetrical propagation delay times through the
compiementary paths. This reduces the possibility of
transients occurring at the output(s} due to changes
made at the select inputs, even when the "151A
outputs are enabled ({i.e., strobe low).

SM54150 . . . J OR W PACKAGE
SN74150 . . . N PACKAGE

{TOP VIEW)
7] W2 vee
£6 (]2 23] EB
E5 (13 22[ ] EQ
E4[Jsa  =2a[JE10
E3[]s z20{ ] E11
2036 s[JE12
E1 [z 18] E13
g0 (s 17l E14
G{Js  18[]E1S
w(io 1s]A
D11 1a[]B

GND[Ji2 13[]C

SN54161A, SN54LS151, SN54S151 . . .. OR W PACKAGE
SN74151A .. . N PACKAGE
SN74L5151, SN745151 . . . D OR N PACKAGE

(TOP VIEW)
D3[:1U15 vee
D202 1sJD4
p1 3 1al] D5
D04 13[]D6
vy[Os 12[]D7
WEG 11:]A
gz 1w[ds
GND (s s[JcC

SN54L5151, SN545151 . . . FK PACKAGE
{TOP VIEW)

NC - No internal cannection

PRODUCTION DATA documents contain information
current as of publication date. Praducts conform to
spacificationa per the terms of Texas lnstruments
standard warranty. Productlon processing does not
necessarily include testing of all parameters.
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TThese symbols are in accordance with ANSI/IEEE Std, 91-1984 and IEC Publication 617-12.

Pin numbers shown are D, J, N, and W packages.

‘1614, ‘L8151, "S151
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‘150
FUNCTION TABLE " FUNCTION TABLE
INPUTS INPUTS OUTPUTS
OUTPUT
SELECT STROBE w SELECT [STROBE v W
D C B A G cCc B A G
X x x X| H H X x| " LoH
L L L L L £6 L L L L oo DO
L L L H L 7 L L H L Dt D
L L H L L ) L H L L D2 D2
L L H H L 3] L H H L D3 D3
L H L L L Ea H L L L D4 D4
L H L H L E5 H L H L D5 D5
L H H L L E6 H H L L D6 D6
L H H H L 7 H H H [ D? D7
H L L L L E8
H L L H L ES
H L H L L El10
H L H H L E1t
H H L L L E1z
H H L H L E13
H H H L L Eia
H H H H L Els
H_=_high Ie_\.-rEI; L = low level, X = irrelevant
EQ, E1 ... E1B = the comptement of the fevel of the respective E input
00, D1.... D7 = the level of the D respective input
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Data select and strobe Rgq =

20 k2 NOM

Data inputs Rgq = 17 kil NOM

Sn547b0, SNH4151A, SNH4LS151, SN54$1 51
SN74150, SN74151A, SN74LS151, SN748151
DATA SELECTORS/MULTIPLEXERS
i md Tammmasde el e rdenade -
LD Wy | lpula anmJa uul.pula
EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT
OF "150 OF "151A
vee - Ve ——————— -
l 3 k(2 NOM 2 4 k7 NOM
1
tNPUTT,-L\T - INPUT -\_7_ -
x - 5 §i?
EQUAVALENT QF EACH INPUT EQUIVALENT OF EACH INPUT
oF 'Ls151 OF '5151
Vcc__I—_ ——
Veo _—
Req
$2.8 kg NOM
INPUT -

B ﬁ

TYPICAL OF ALL QUTPUTS
QF “150. "151A

Yeco
120 0 NOM

QUTPUT

TYPICAL OF ALL OUTPUTS
OF 'L8151
Vce

120 Q@ NOM

QUTPUT

TYPICAL OF ALL QOUTFUTS

QF 5151
-— Vce
50 0 NOM .i
: QUTPUT

'
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SN54150, SNh4151A, SN741b0, SN/41d1A

RATA apiENATNDOIRAIIITIDIEYEDC

URIA OCLEVIUNGIIMIVLIIT LRALITWY

recommended operating conditions

SNS4” SN74°
UMNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Voo 4.5 5 5.5 | 4.75 5 5.25 v
High-level output current, Iy —800 =800 | uA
Low-level output current, 1Q 16 16 | mA
Qperating free-air temperature, T o —bb 125 4] 70 C

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

PARAMETER TEST CONDITIONST '15? 1814 UNIT
MIN  TYP? MAX MIN TYP? MAX
V4 High-level input wvoltage 2 2 v
Vi Low-level input voitage 0.8 0.8 v
Vik Input clamp voitage Vec = MIND ) = -8 mA ~-1.5 -1.5 v
Ve = MIN, Vg =2V,
Vo High-level output voltage ., . o 2.4 3.4 2.4 3.4 v
il VIL = 0.8V, gy = —800 A
Voo = MIN, vy =2V,
VgL Low-level output voltage ViL = 0.8V, Ig = 16 mA 0.2 0.4 0.2 0.4 A
Iy Input current at maximum input voltage] Voo = MAX, V| = 5.6 V 1 1 mA
iy High-level input current Voo = MAX, V) = 2.4V 40 40 uA
L Low-ievel input current Voo = MAX, V= 0.4V —-1.8 -1.6 mA
ips Short-circuit output current? Voo = MAX 2:2: :Tg ::: :122 :z: mA
lec Supply current Ve = MAX, See Note 3 40 68 29 48 mA

t For conditians shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type,

* Al typicai values at Vo = 5V, Ty = 25°C.

% Not more than one output of tha ‘151A should be shorted at a time.
NOTE 3: Igc is measured with the strobe and data selsct inputs at 4.5 V, all other inputs and autputs apen.

switching characteristics, Vec =5V, TA =25°C

PARAMETER? FRCM TO TEST 150 "151A UNIT
{INPUT) (QUTPUT) CONDITIONS MIN TYP MAX [ MIN TYP MAX

teLH A, B, orC v 25 38

ns
PHL {4 levels) 25 33
tPLH A,B.C,orD W 23 35 17 26

n
TPHL (3 tevels) 722 33 w30 |
t - 21 33
tPLH Strobe G Y CL =16pF, > = ns
- AL = 4009, 55 24
PLH Strobe G w See Note 4, ' 14 21 ns
tPHL 71 30 5 23
1 13
PLH DO thru D7 Y 20 ne
TPHL i8 27
PLH EO thru E15, or W 85 14 8 14
PHL DO thru D7 13 g 1| "

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

tpHL = propagation delay time, high-to-low

-level autput

NQOTE 4: Load circuits and voltage waveforms are shawn in Section 1.
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racommended oparating conditions
SN54L5151 SN74L5151 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 b.h | 4.7% 5 5.25 A"
High-ievei output current, igH —400 —400 | uA
Low-level output current, o q 8 | mA
Operating free-air temperature, Ta —85 128 s} 70 K]

elactrical characteristics over recommeanded operating free-air temperature range (unless otherwise noted}

P, e s et e T S5N541L5151 SN74L5151
FARAMETER TEST CUONDITIONS UNSIT
min Tvpd max | MmN TYPE max
V|4 High-level input voltage 2 2 Y
VL Low-levei input voitage 0.7 0.B v
Vi Input clamp voltage Voo = MIN, If = —18 mA -1.5 -1.5 v
Vi High-level output volt Voe = MIN. Vi = 2V, 2.5 34 27 34 v
H -igvel output voltage . . -
OH ™ i 9 ViL = Viumax, lgn = —400 gA
\Y = MIN, ViH =2V, |) = 4 mA 0.25 0.4 0.28 a.4
VoL Low-level cutput voltage ce H oL v
Vi, = V) max lgL = 8 mA 0.35 0.5
Input current at
It . ] Voo =MAX, V=7V 0.1 0.1 mA
maximum input voltage
4 High-level input current Voo = MAX, Vv =27V 20 20 L
it Low-level input cutrent Voo = MAX, V| =04V -0.4 -0.4 mA
log Short-circuit output current? |vee = MAX -20 -100 | -20 -100 | mA
Voo = MAX,  Outputs open,
lcc  Supply current N 6.0 10 6.0 10 ma
All inputs at 4.5 V

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

 All typical values are at Vg = 8V, Ty = 258°C.

§ Not more than one output shouid be shorted at a time and duration of shart-circuit should not exceed one second.

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

PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (QUTPUT}

t A, B, 27 4
PLH or C v 3 ns
tPHL (4 leveist 18 30
t B,
PLH A, B, orC W 14 23 ns
tPHL {3 levels) 20 a2
t = 26 42
PLH Strobe G Y CL = 15 pF, ns
tPHL 20 32
t AL = 2kl 15 24
PiH Strobe G w Seg Note 4 ns
tPHL 18 30
f 20 32
PLb Any D Y ns
tPHL 18 26
1 13 21
PLH Any D w ns
PHL 12 20

ﬁp{_H = propagation delay time, low-to-high-leval output
tpyL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
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SN543151, SN74315i
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions
SN548151 SN745151 uNIT
MIN NOM MAX | MIN NOM MAX
Supply vottage, Ve 4.5 5 55 | 475 5 5.25 v
High-ievei output current, igH -1 —1 mA
Low-level output current, oy 20 20 | mA
Qperating free-air temperature, T4 —B5 125 0 70 'C

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

PARAMETER TEST coNDITIONS? MIN TYPE MAX|umIT
ViIH High-level input voitage 2 v
\UTH Low-level input voltage 0.8 A\
ViK !nput clamp voltage Voo = MIN, = —18mA —-12| Vv
) Voo =MIN, vig=2v, SNE45161| 25 3.4
VOH High-level output voltage v
ViL=08V, IgH=-1mA SN748161 27 34
Voo = MiN, Vig=2V,
VoL Law-lavel putput voltage tH 0% Vv
VIL=08Y, loL=20mA
Iy Input current at maximum input valtage Voo =MAX, Vy=55V 1| mA
1™} High-tevel input current Voo =MAX, V=27V 50 | uA
T Low-level input current Voo = MAX, V=058V =2 mA
ios Short-circuit output current s Viee = MAX —40 —100 | mA
Yoo = MAX, Allinputs at 4.5 V,
lee Supply current cc nputs a a5 70| mA
All putpurs open

TFor canditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions for the applicable device

typa. R
¥l typical values are at Voo =5V, Ta=26"C.
§Not mora than ane output should ba shorted at a tima, and duration of the short-circuit should not exceed one second.

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

PARAMETERY FROM To TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {OUTPUT]
t . B, 1
PLH A, B orC ¥ 2 18 ns
tPHL (4 leveis) 12 18
1 . B, 1 1
PLH A. B, orC W [¢] 5 ns
PHL (3 levels) 9 13.5
a 12
IPLH Any D Y CL = 15 pF, ns
tPHL B 12
RL = 2BO k{,
tPLH 4.5 7
Any D W See Note 4 ns
TPHL 4.5 7
t - 11 16.5
PLH Strobe ¥ ns
IPHL 12 18
t 9 13
PLH Strobe G w ns
tPHL 8.5 12

1tp|_H = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage wavaefarms are shown 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



