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8- I NPUT MULTI PLEXER W TH 3- STATE QUTPUTS

General Description

The 'F251A is a high-speed 8-input digital multiplexer. It provides, in onepackage, the
ability to select one bit of data from up to eight sources. It can be used as universal
function generator to generate any logic function of four variables. Both assertion and
negation outputs are provided.

I ndustry Part Nunber NS Part Nunbers
54F251A 54F251ADMQB
54F251AFMQB
. . 54F251ALMQB
Prime Die
M251A
Processi ng Subgrp Description Tenp ( °C)
MIL-STD-883, Method 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
Qual ity Confornmance | nspection 4 Dynamic testsat ~ +25
5 Dynamic tests at +125
_ ~ 6 Dynamic tests at -55
MIL-STD-883, Method 5005 7 Functional tests at  +25
8A Functional tests at  +125
8B Functional tests at  -55
9 Switching testsat ~ +25
10 Switching tests at ~ +125
11 Switching tests at ~ -55
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Feat ur es

- Multifunctional Capability
- On-Chip Select Logic Decoding
- Inverting and Non-Inverting 3-State Outputs
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( Absol ute Maxi mum Rati ngs)
(Note 1)

Storage Temperature
-65Cto +150 C

Ambient Temperature under Bias
-55Cto+125C

Junction Temperature under Bias
-55Cto+175C

Vcc Pin Potential to Ground Pin
-0.5V to +7.0V

Input Voltage
(Note 2)
-0.5V to +7.0V

Input Current
(Note 2)
-30mA to +5.0mA

Voltage Applied to Output in HIGH State (with Vcc=0V)
Standard Output -0.5V to Vce
TRI-STATE Output -0.5V to +5.5V

Current Applied to Output in LOW State (Max)
twice the rated lol(mA)

Note 1:  Absolute maximum ratings are those values beyond which the device may be damaged or
have its useful life impaired. Functional operation under these conditions is not
implied.

Note 2:  Either voltage limit or current limit is sufficient to protect inputs.

Recommended Qperating Conditions

Free Air Ambient Temperature

Commercial 0Cto+70C

Military -55Cto +125C
Supply Voltage

Military +4.5V to +5.5V

Commercial +4.5V to +5.5V
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El ectri cal

DC PARAMETERS

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: VCC 4.5V to 5.5V, Temp range: -55C to 125C

Characteristics

PI N- SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES|  \aMVE M N MAX |UNIT | oy pg
IIH Input High VCC=5.5V, VM=2.7V, VINH=5.5V, 1, 3 INPUTS PO LA 1,2,
Current VINL=0.0V 3
IBVI Input High VCC=5.5V, VM=7.0V, VINH=5.5V, 1, 3 INPUTS 100 A L2,
Current VINL=0.0V 3
L Input LOW Current VC(C=5.5V, VM=0.5V, VINH=5.5V, 1, 3 INPUTS +0.6 mA 1, 2,
VINL=0.0V 3
VOL Output LOW VCC=4.5V, VIL=0.8V, VIH=2.0V, IOL=20mA 1,3 QUTPUS 0.5 \Y 1,2,
Voltage 3
VOH Output HIGH VCC=4.5V, VIL=0.8V, VIH=2.0V, 1,3 QUTPUTS| 2.5 Y 1,2,
Voltage VINL=0.0V, IOH=-1.0mA, VINH=5.5V 3
VOH3 Output HIGH VCC=4.5V, VIH=2.0V, VINH=5.5V, 1,3 QUTPUTS| 2.4 Y 1,2,
Voltage VINL=0.0V, IOH3=-3.0mA, VIL=0.8V 3
10S Short Circuit VCC=5.5V, VINH=5.5V, VINL=0.0V, 1,3 QUTPUTS]| -60 -150 nA 1,2,
Current VM=0.0V 3
VCD Input Clamp Diode VCC=4.5V, IM=-18mA, VINH=5.5V 1, B INPUTS -1.2 Y, 1,2,
Voltage 3
ICC Supply Current V(QC=5.5V, VINL=0.0V, VINH=5.5V, 1,3 vCL 22 mA 1 2,
3
ICCZ Supply Current V(QC=5.5V, VINH=5.5V 1,3 |vCC 24 mA 1,2,
3
ICEX Output HIGH VCC=5.5V, VINH=5.5V, VINL=0.0V, 1,3 QUTPUTS 250 uA 1,2,
Leakage Current VM=5.5V 3
10ZH Output Leakage VCC=5.5V, VM=2.7V, VIH=2.0V, 1,3 QUTPUTS 50 UA 1,2,
Current VINH=5.5V, VINL=0.0V 3
10ZL Output Leakage VCC=5.5V, VM=0.5V, VIH=2.0V, 1,3 QUTPUTS -50 UuA 1,2,
Current VINH=5.5V, VINL=0.0V 3
AC PARAMETERS
(The following conditions apply to all the following parameters, unless otherwise specified.)
AC: CL=50pf, RL=500 OHMS, TR=2.5ns, TF=2.5ns SEE AC FIGS
tpLH(1) Propagation Delay VCCEF5.0V @25C, VCC=4.5V & 5.5V 2,4 IntoZz 3.5 7.0 ns 9
@-55/125C
2,4 Intoz 2.5 9.0 ns 10, 11
tpHL(2) Propagation Delay VCCE5.0V @25C, VCC=4.5V & 5.5V 2,4 IntoZ 35 7.0 ns 9
@-55/125C
2,4 IntoZ 3.5 9.0 ns 10,11
tpLH(2) Propagation Delay VCCE5.0V @25C, VCC=4.5V & 5.5V 2,4 Iptoz 7| 3.0 6.5 ns g
@-55/125C
2,4 Intoz |25 8.0 ns 10, 11
tpHL(2) Propagation Delay VCCEF5.0V @25C, VCC=4.5V & 5.5V 2,4 Intoz ~| 15 4.0 ns g
@-55/125C
2,4 Intoz ~| 15 6.0 ns 10,11
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El ectrical Characteristics
AC PARAMETERS( Cont i nued)

(The following conditions apply to all the following parameters, unless otherwise specified.)
AC: CL=50pf, RL=500 OHMS, TR=2.5ns, TF=2.5ns SEE AC FIGS

Pl N- SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES|  \aVE M N MAX IUNIT | qps
tpLH(3) Propagation Delay VCCE5.0V @25C, VCC=4.5V & 5.5V 2,4 Snto 4.5 10.5 s 9
@-55/125C Zn
2,4 $nto 3.5 14.0 ns 10,11
Zn
tpHL(3) Propagation Delay VCCF5.0V @25C, VCC=4.5V & 5.5V 2,4 Snto 4.0 8.5 ns g
@-55/125C Zn
2,4 $nto 3.0 10.5 ns 10,11
Zn
tpLH(4) Propagation Delay VCCE5.0V @25C, VCC=4.5V & 5.5V 2,4 9nto 35 9.0 NS g
@-55/125C Zn
2,4 $nto 3.5 115 ns 10,11
Zn
tpHL(4) Propagation Delay VCCF5.0V @25C, VCC=4.5V & 5.5V 2,4 Snto 3.2 7.5 ns g
@-55/125C Zn
2,4 $nto 3.2 8.0 s 10, 11
Zn
tpZH(1) Output Enable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 QEto Z 35 7.0 s g
Time @-55/125C
2,4 Qetoz 3.0 8.5 ns 10,11
tpZL(1) Dutput Enable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 QEto Z 35 7.5 ns g
Time @-55/125C
2,4 QEto Z 35 9.0 s 10,11
tpHZ(1) Dutput Disable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 Qetoz | 25 55 ns
Time @-55/125C
2,4 QEtoz 7| 25 6.0 ns 10, 11
tpLZ(1) Dutput Disable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 QEtoz | 15 45 s g
Time @-55/125C
2,4 Qgtoz | 15 5.0 ns 10,11
tpZH(2) Dutput Enable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 QEtoz 7| 25 6.0 ns g
Time @-55/125C
2,4 QEtoZz | 2.0 7.0 s 10, 11
tpZL(2) Dutput Enable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 Qetoz | 25 6.0 ns
Time @-55/125C
2,4 QEtoz 7| 25 7.5 ns 10,11
tpHZ(2) Dutput Disable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 QEto Z 2.0 5.5 s 9, 10,
Time @-55/125C 11
tpLZ(2) Dutput Disable VCC=5.0V @25C, VCC=4.5V & 5.5V 2,4 QEto Z 15 45 s g
Time @-55/125C
2,4 Qo z 15 55 ns 10, 11

Note 1:  Screen tested 100% on each device at +25C, +125C & -55C temperature, subgroups Al, 2,
3,7&8.

Note 2:  Screen tested 100% on each device at +25C temperature only, subgroup A9.

Note 3:  Sample tested (Method 5005, Table 1) on each MFG. lot at +25C, +125C & -55C
temperature, subgroups Al, 2, 3,7 & 8.
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( Cont i nued)

Note 4:  Sample tested (Method 5005, Table 1) on each MFG. lot at +25C subgroup A9, and
periodically at +125C & -55C temperature, subgroups 10 & 11.



National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html
This file is the datasheet for the following electronic components:
54F251ADMQ@B - http://www.ti.com/product/54f251admgb?HQS=TI-null-null-dscatalog-df-pf-null-wwe

54F251AFMQB - http://www.ti.com/product/54f251afmqb?HQS=TI-null-null-dscatalog-df-pf-null-wwe
54F251ALMQB - http://www.ti.com/product/54f251almgb?HQS=TI-null-null-dscatalog-df-pf-null-wwe
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