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e Three-State Versions of ‘151, 'LS151, ‘S1561

e Three-State Outputs interface Directly with
System Bus

Perform Parallel-to-Serial Conversion
o Permit Multiplexing from N-lines to One Line

e Complementary Outputs Provide True and
Inverted Data

e Fully Compatible with Most TTL Circuits

SN54251, SN54LS251, SN545251 . .. J OR W PACKAGE

SN74251 . .. N PACKAGE
SN74LS251, SN745251 . . . D OR N PACKAGE

(TOP VIEW)
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SN541L8251, SN548251 . . . FK PACKAGE

MAX NO. TYPICAL AVG PROP  TYPICAL
TYPE OFCOMMON  DELAY TIME POWER
OUTPUTS (DTOY) DISSIPATION
SN54251 a9 17 ns 250 mW
SN'74251 129 17 ns 250 mW
SN54LS251 49 17 ns 35 mw
SN741.5251 129 17 ns 35 mwW
SN54S251 39 8 ns 275 mW
SN74S251 129 8 ns 275 mW
description

These monolithic data selectors/multiplexers contain
full on-chip binary decoding to select one-of-eight
data sources and feature a strobe-controlled three-
state output. The strobe must be at a low logic level
to enable these devices. The three-state outputs per-
mit a number of outputs to be connected to a com-
mon bus. When the strobe input is high, both outputs
are in a high-impedance state in which both the upper
and lower transistors of each totem-pole output are
off, and the output neither drives nor loads the bus
significantly. When the strobe is low, the outputs are
activated and operate as standard TTL totem-pole
outputs.

To minimize the possibility that two outputs will
attempt to take a common bus to opposite logic
levels, the output control circuitry is designed so that
the ‘average output disable time is shorter than the
average output enable time. The SN54251 and
SN74251 have output clamp diodes to attenuate
reflections on the bus line.
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NC - No internal connection

FUNCTION TABLE

INPUTS OUTPUTS
SELECT | ENABLE
cC B A G M "
X X X H z z
L oL oL L DO DO
(Gl ] L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 Da
H L H L Ds D5
H H L L D6 D6
H H H L D7 D7

H = high logic level, L = low logic leve!l
X = irrelevant, Z = high impedance (off)
DO, D1 ... D7 = the level of the respective D input

PRODUCTION "DATA information is current as of publication date.
Products cenform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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logic diagram (positive logic)
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TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and EC Publication 617-12.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (seeNote 1) . . . . . . . . . L L L L Lo s e e e e e e e e e e 7V
Inputvoltage . . . . . . . . . . . . . i e i i e e e e e e e e e e e i i e e e e . . bBY
Off-state oUtPUL VOITAgE . . + . + & v v v e e e e e e e e e e e e e e e e e i i e ... B8V
Operating free-air temperaturerange: SN54251 . . . . . . . . . . . . . . .. . ... —55°Cto125°C

SN74251 . . . . . . .. .. .. .. ... .... 0Cto70°C
Storage temperature range . . . . . . . . 4 . 4 e 4 4 4 e e e e e e e e . ... —85°Cto150°C

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

recommended operating conditions

- SN54251 SN74251 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 5 5.5 |4.75 5 5.25 v
High-level output current, Ig —2 ~5.2 | mA
Low-level output current, lg 16 16 | mA
Operating free-air temperature, Ty -55 125 0 70 | °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER : TEST CONDITIONST MIN TYP} MAX|UNIT
VIH High-level input voltage 2 \"
ViL Low-level input voltage 08| Vv
Vik Input clamp voltage Ve = MIN, I =—12mA -185| V
. Ve = MIN, ViH=2V,
Vo  High-level output voltage 24 3.2 v
ViL=08Yv, loH = MAX
Ve = MIN, ViH=2V,
VoL  Low-level output voltage ce tH 0.2 04| V
Vi =08V, oL =16 mA
_ Vee = MAX, Vg=24V 40
10z Off-state (high-impedance-state) output current A
Vig=2V V=04V —40
Vee = MAX, o =—12mA -1.5
Vo Output clamp voltage Vv
ViH=45V Io=12mA Veetl.b
N Input current at maximum input voltage Ve = MAX, V=55V . 1{ mA
Iy High-level input current Vee = MAX, V=24V 40| uA
he Low-level input current Vee = MAX, V=04V -16| mA
los  Short-circuit output current ¥ Vee = MAX -18 —55| mA
Vee = MAX, All inputs at 4.5V,
tce Supply current 38 62| mA
All outputs open

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
fan typical valuesare at Voo =5 V, Ta= 25°C.
Not more than one cutput should be shorted at a time.




SN54251 SN74251,
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switching characteristics, Vcg =5V, Ta =25°C

FROM 10
PARAMETER ! TEST NDITION
(INPUT) {OUTPUT) co s MIN TYP MAX|umniT

tPLH A,B,orC 20 25
Y - ns

PPHL {4 levels) 28 25

tPLH A,B,orC 20 33
| w ns

PHL {3 levels) 21 FR)

) 17

:LH Any D Y Cy = 50 pF, = Z: ns

1 He. - R =400 Q, T T
P Any D w See Note 2 ns

PPHL 9 15

t —

PZH g v 17 27 ns

tpzL 26 20

t -

PZH g W 17 27 ns

tpzL 24 40

L tpL - . =
t:r; G M CuL=5PF, s 23| "

t Ry =400 2, 3 A
Frz G w See Note 2 ns

tPLz 15 23

T‘PLH = Propagation delay time, low-to-high-ievel output
tpyL = Propagation delay time, high-to-low-level output

tpzH = Output enable time to high level
tpzL = Output enable time to low level
tpHz = Output disable time from high level
tpLz = Output disable time from low level

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vee -

INPUT -

Select: Req =6 k{2 NOM
Other inputs: Req = 4 k§L NOM

TYPICAL OF BOTH OUTPUTS




SN54LS251 SN74LS251,
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (seeNote 1) . . . . . . . . . . . L 0 i i o e e e e e e e e e e e . TV
INPUELVOIAgE . . . . v v v et e e e e e e e e e e e e e e e e e e e e e e e e e e . TV
Off-stateoutputvoltage . . . . . + . & « + « 4 & « + o + 4 e e 4 e e e i e e i e ... . BBV
Operating free-air temperature range: SN54L.5251 e e e e e e e e e ... .... B5°Ct0125°C

SN74LS251 . . . . . . . . . . ... ... .... 0Ct0o70°C
Storage temperature range . . . . .« . . 4 . . 4 e e e e e e e e e e e e e e e e —65°C to 150°C

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

recommended operating conditions

SN541L.8251 SN74LS251 I
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 4.75 5 5.25 v
V|H High-level input voltage 2 2 v
ViL Low-level input voitage 0.7 0.8 \
IoH High-level output current -1 —-26 mA
tor Low-level output current ) 4 8 mA
Ta  Operating free-air temperature - 55 125 0 70 °C

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

SN54LS251 SN74LS251
PARAMETER TEST CONDITIONS? , UNIT

MIN TYP $ MAX | MIN TYP$ MAX

Vik Voo = MIN, 1, =—18mA s 15 | v

Voo =MIN,  Vip=2V, V)L = MAX
Vou cc IH i 24 3.4 24 3. v
Ion = MAX

Vo VCC=MIN,  Vip=2V, loL=4mA 0.25 04 025 04|
- ViL = MAX oL =8 mA 035 05
Vo=27V 20 20

loz VCC=MAX, ViH=2V V0=04V —eTs ~ 20 uA

h Voo = MAX, V=7V 0.1 0.1 | mA

H Voo = MAX, V=27V 20 20 | uA
Enable G —0.2 -0.2

t Vee = MAX,  V,=0.4 mA
'L FaAlother | ' CC ! 04 04

lossg Voo = MAX - 30 —130 |-30 — 130 | mA

Condition A 6.1. 10 6.1 10 R

= m

lec Vee = MAX,  See Note 3 Condition B 71 12 71 12

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicable type.
! Alltypical valuesareat Voo =5V, T = 25°¢.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second
NOTE 3: g is measured with the outputs open and all data and select inputs at 4.5 V under the following conditions:
A. Enable grounded.
8. Strobeat 4.5 V.




SN54LS251 SN74LS251, (TIM9905),
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switching characteristics, Vocc =5V, Ta =25°C

FROM TO
PARAMETER' TEST CONDITIONS MIN 1
(INPUT) (OUTPUT) TYP MAXUNIT
tPLH A,B,orC e 29 45
Y ns
tPHL {4 levels) 28 45
tPLH A,B,orC ) 20. 33
w ns
tPHL {3 levels) 2 33 .
PLH ' 17 28
Any D Y
tPHL " CL = 150pF. TR
RL = 2k
tPLH L ’ 10 15
PHL . Any D w See Note 2 3 T ns
t -
PZH 3 v 30 25 | o
PZL 26 40
t -
PZH 5 w LA [
tpZL 24 40
PHZ -
- G Y CL = 5 pF, ?2 ;: ns
zPLZ AL = 2 ki 37 56
PHZ G w See Note 2 ns
pLZ 15 25
ftpLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
tpzy = Output enable time to high level
tpzL = Output enable time to low level
tpHz = Output disable time from high leve!
tprz = Output disable time from low level
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF G INPUT EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF BOTH OUTPUTS
Vee—¢—~ ~ Vee
$ Req
Vece —_—
10 k{2 NOM
INPUT —9-f¢ -
INPUT ¥
] - ouTPUT
fe—e -- xF
’ 4
'y R h
A, B, C: Req =20 k2 NOM
DO thru D7: Regq =17 kQ2 NOM
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (seeNote 1) . . . . . . . L L L L0 L L L s e e e e e e e e 7V
!nputvoitage......................................5.5V
Off-state output voltage . . . . B R 2

Operating free-air temperature range: SN54$251 e e e e e e e e i e ... ... -B5Cto125°C
SN74S261 . . . . . . . . .. ...t ...... 0°Cto70°C
Storage temperature range . . . . . . . . . . 4 4 4 4 e e e e e i i e e ... —B5°Cto150°C

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

recommended operating conditions

SN54S5251 SN74$251.
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Voo 4.5 5§ .55 {475 5 5.25 \"
High-level output current, IoH ' -2 —6.5 | mA
Low-lfevel output current, o 20 20 { mA
Operating free-air temperature, Tp —55 126 0 70| °C

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

PARAMETER TEST CONDITIONS? MIN TYPI maXx]uniT

ViH High-level input voltage 2 \Y

ViL Low-level input voltage 08| VvV

Vik Input clamp voltage Ve = MIN, I} =—18 mA -1.2 A\
Ve = MIN, ViH =2V, SN54S’ 24 34

VoH  High-level output voltage ce H 5 \%
ViL=08v, foH = MAX SN74s’ 24 32
Voo = MIN, Vig=2V,

Vo  Low-level output voltage ce H 05| V
Vi =08V, loL = 20mA

’ Ve = MAX, vVo=24V 50

loz Off-state (high-impedance-state) output current cc o uA
V=2V Vo =05V ~50

1y Input current at maximum input voltage Ve = MAX, V=565V 1] mA

Iy High-level input current Vee = MAX, V=27V 50| uwA

TN Low-level input current Ve = MAX, Vy=05V -2 mA.

los Short-circuit output current N Vee = MAX —40 -100| mA
vVee = MAX, All inputs at4.5V,

lce Supply current cc 55 85 mA
All outputs open

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
Tan typical values are at VCC =5V, Tp = 25°C.
$Not more than one output should be shorted at a time, and duration of the short—circuit should not exceed one sacond.
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switching characteristics, Vcc =5V, Ta =25°C

PARAMETER? FROM o TEST CONDITIONS
ITt MIN P MA
(INPUT) (OUTPUT) T X ot
tpL H A,B,orC 12 18
Y ns

PHL (4 levels) 13 195
tpLH A,B,orC w CL =15pF, 10 15 s
tPHL (3 tevels) R =280 Q, 9 135
1

PLH Any D Y See Note 2 8 12 s
tPHL 8 12
t .

PLH Any D w 45 7 ns
tPHL 45 7

t — 13 19.5

tPZH G M CL =500F, (7T B
IPZL AL =280 4. 13 195

PZH G w See Note 2 - ns
tpZL 14 21

t - 5.5 8.5

PHZ g Y Cy =5pF, ns
tpLLZ 9 14
- RL =280 Q, 55 85

PHZ G w See Note 2 — ~ N ns
tpLZ 9 14

Yt|:vLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
tpzH = Output enable time to high level

tpzy = Output enable time to low level

tPHZ =

Qutput disable time from high level

tprz = Output disable time from low level
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

schematics of inputs and outputs
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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.

Tl 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 TIPRODUCTS 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



