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8-Input Multiplexer with TRI-STATE Outputs

The ‘F251Ais a high-speed 8-input digital multiplexer. It provides, in one package, the ability to select
one bit of data from up to eight sources. It can be used as a universal function generator to generate
any logic function of four variables. Both assertion and negation outputs are provided.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
+ Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

© 2014 Rochester Electronics, LLC. All Rights Reserved 01282014 To learn more, please visit www.rocelec.com
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&National Semiconductor

54F/74F251A

8-Input Multiplexer with TRI-STATE® Qutputs

General Description

The 'F251A is a high-speed 8-input digital multiplexer. It pro-
vides, in one packags, the ability to select one bit of data
from up to eight sourcss. It can be used as a universal func-
tion generator to generate any logic function of four vari-
ables, Both assertion and negation outputs are provided.

Features

B Multifunctional capability

B On-chip select logic decoding

B [nverting and non-inverting TRI-STATE outputs

Ordering Code: see Section 11

Commercial Military ::::gf Package Description
T4F251APC N16E .16-Lead (0.300" Wide) Molded Dual-In-Line
54F251ADM (Note 2) J16A 16-Lead Ceramic Dual-In-Line
74F251ASC (Note 1) M16A 16-Lead (0.150" Wide) Molded Small Outline, JEDEC
T4F251ASJ (Note 1) M16D 16-Lead (0.300" Wids) Molded Small Outline, EIAJ
54F251AFM (Note 2) W16A 16-Lead Cerpack
54F251ALL (Note 2) E20A 20-Lead Ceramic Leadless Chip Carrier, Type C

Mote 1: Devices also available in 13" real. Use suffix = SCX and SJX.

Note 2: Military grade device with environmental and burn-in processing. Usa suflix = DMQB, FMOB and LMQOB.
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Unit Loading/Fan Out: see section 2 for U.L. definitions

vise

54F/74F
Pin Names Description UL Input /Iy,
HIGH/LOW Output lgn/lgL
Sp-Sa Select Inputs 1.0/1.0 20 pA/ —0.6 mA
OE TRI-STATE Qutput Enable Input (Active LOW) 1.0/1.0 20 uA/~0.6 mA
lg-l7 Multiplexer Inputs 1.0/1.0 20 pA/—0.6 mA
Z TRI-STATE Multiplexer Output 150/40 (33.3) | —3 mA/24 mA (20 mA)
Z Complementary TRI-STATE Multiplexer Output | 150/40 (33.3) | —3 mA/24 mA (20 mA)
Functional Description Truth Table
This device is a logical implementation of a single-pole, 8-
position switch with the switch position conirolled by the e il Dutputs
state of three Select inputs, Sp, S1, Sp. Both assertion and OE Sz S4 Sg z z
negation outputs are provided. The QOutput Enable input H X X X 7 Z
(OE) is active LOW. When it is activated, the logic function L L 4 L i |
provided at the output is: 1 i 4 g i? I?
Z = OE#(Ip*SgeS{ #S, + 1185855, + L L H L i I
12950505, + 39870508, |
14250°51#S; + I59Sp*S1#Sy + i
lgeSgeS 108 + 1795705,9S,) I[ }I-i ': E ;3 :i
When the Qutput Enable is HIGH, both outputs are in the L H L H is Is
high impedance (High Z) state. This feature allows multi- L H H L i |
plexer expansion by tying the outputs of up to 128 devices L H H H iﬁ IE
together. When the outputs of the TRI-STATE devices are z I
tied together, all but one device must be in the high imped- H = HIGH Voitage Leval
ance state to avoid high currents that would exceed the ;: 1L0W Yaiteg: L)
maximum ratings. The Output Enable signals should be de- 5 :*"i;a:::;: S
signed to ensure there is no overlap in the active LOW por-
tion of the enable voltages.
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Please note thal this diagram is provided anly for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.

Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias -55C 1o +125°C
Junction Temperature under Bias —55°Cto +175°C

Current Applied to Output

in LOW State (Max) twice the rated I (mA)
Mote 1: Absolute maximum ratings are 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 currant limit is sufficlent to protect inputs,

Recommended Operating

Plastic ~55°C to +150°C Conditions
Vi Pin Potential to Free Air Ambient Temperature
Ground Pin —0.5Vto +7.0V Military —55°Cto +125°C
Input Voltage (Note 2) —0.5V1o +7.0V Commercial 0°Cto +70°C
Input Current (Note 2) —30mAto +5.0mA Supply Voltage
: Military +45Vto +55V
Voltage Applied to Output ,
in HIGH State (with Vog = 0V) Commegal VBT
Standard Output —-0.5Vto Vge
TRI-STATE Output —0.5Vto +5.5V
DC Electrical Characteristics
Symbol Paramster oudihed Units | Ve Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 v Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 Recognized as a LOW Signal
Veco input Clamp Diode Voltage =12 v Min | iy = —18mA
Vou Output HIGH 54F 10% Voo 25 loH=—-1mA
Voltage 54F 10% Vg 2.4 lo = —3mA
74F 10% Voo | 25 G Min | lon=—1mA
74F 10% Vo | 24 low = —3mA
74F 5% Voo 2.7 loH= —1mA
74F 5% Voo 27 loH = —3mA
VoL Output LOW 54F 10% Vg 0.5 v Min | 'oL= 20mA
Voltage 74F 10% Voo 0.5 loL = 24 mA
IiH Input HIGH 54F 20.0 Vin = 2.7V
Current 74F 5.0 KA Max
lavi Input HIGH Current 54F 100 ' Vin = 7.0V
Breakdown Test 74F 7.0 B M
lcex Output HIGH 54F 250 Vout = Vee
Leakage Current T4F 50 A pax
Vip Input Leakage hp=19pA
Test e e V' | %% | Another Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Current h 78 A a0 Al Other Pins Grounded
I Input LOW Current —0.6 mA Max | Vjy = 0.5V
lozH Output Leakage Current 50 HA Max | Vour = 2.7V
lozL Output Leakage Current —50 A Max | Voyr = 0.5V
los Output Short-Gircuit Current -60 —150 mA Max | Voyr = 0V
lzz Bus Drainage Test 500 pA 0.0V | Vour = 5.25v
lcoL Powsr Supply Current 15 22 mA Max | Vp=LOW
lccz Power Supply Current 16 24 mA Max | Vo =HIGHZ
7-202
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AC Electrical Characteristics: see Section 2 for Waveforms and Load Configurations

74F 54F 74F
Ta = +25°C
Ta, Vec = Mil Tas Voo = Com Fig.
Symbol Parameter Voo = +5.0V Units
CL = 50 pF CL= i
CL - 50pF L=50p L = 50pF No
Min Typ Max Min Max Min Max
tpLH Propagation Defay 35 6.0 2.0 35 11.5 3.5 8.5 e 5.3
1PHL SytoZ 3.2 5.0 7.5 3.2 8.0 3.2 75
tPLH Propagation Delay 4.5 75 10.5 35 14.0 4.5 125 i 0.3
tpHL SptoZ 4.0 6.0 8.5 3.0 10.5 4.0 9.0
tpLH Propagation Delay 3.0 5.0 6.5 25 8.0 3.0 7.0 ns 5.3
teHL lhtoZ 1.5 2.5 4.0 15 6.0 1.5 5.0
tpLH Propagation Delay 35 5.0 7.0 25 9.0 25 8.0 - P
tpHL Ihto 2 35 55 7.0 3.5 9.0 35 7.5
tpzH Output Enable Time 25 43 6.0 2.0 7.0 25 7.0
tpzL OEtoZ 25 4.3 6.0 25 7.5 25 6.5 ns gl
tpHzZ Qutput Disable Time 2.5 4.0 5.5 25 6.0 2.5 6.0
torz OEtoZ 15 3.0 45 15 5.0 1.5 4.5
tpzH Output Enable Time 3.5 5.0 7.0 3.0 8.5 3.0 78
tpzL OEtoZ 3.5 58 7.5 35 9.0 35 8.0 g 2.5
tpHZ Output Disable Time 2.0 a8 55 2.0 55 20 55
trLz OEtoZ 1.5 3.0 4.5 1.5 55 1.5 45
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