74F251A

|
FAIRCHILD

I
SEMICONDUCTOR

The 'F251Ais a high-speed 8-input digital multiplexer. It pro-
vides, in one package, the ability to select one bit of data
from up to eight sources. 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

8-Input Multiplexer with 3-STATE Outputs

General Description

m Multifunctional capability
m Cn-chip select logic decoding
® Invering and non-inverting 3-STATE outputs

February 1998

Ordering Code:

Commercial Military Package Package Description
Number

74F251APC N16E 16-Lead (0.300" Wide) Molded Dual-In-Line
54F251ADM (Mote 2) | J1BA 16-Lead Ceramic Dual-In-Line

74F251ASC (Note 1) M16A 16-Lead (0.150" Wide) Molded Small Cutline, JEDEC

74F251ASJ (Note 1) M16D 16-Lead (0.300" Wide) Molded Small Cutline, EIAJ
54F251AFM (Note 2) W1BA 16-Lead Cerpack
54F251ALL {Note 2) E20A 20-Lead Ceramic Leadless Chip Carrier, Type C

Note 1:

Devices alse avallable in 13" reel Use suffix = SCX and 8JX
Note z: Military grade device with environmental and burn-in processing Use suffix = DMQB FMQB and LMQB

Logic Symbols

Connection

Pin Assignment for

Diagrams
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Unit Loading/Fan Out

54F/T4F
Pin Names Description U.L. Input 1,4/1,.

HIGH/LOW Output lg/lo
5,-5; Select Inputs 1.01.0 20 pA/-0.6 mA
OE 3-STATE Ouiput Enable Input (Active LOW) 1.01.0 20 pA/-0.6 mA
[ Multiplexer Inputs 1.01.0 20 pA/-0.6 mA
z 3-STATE Multiplexer Output 150/40 (33.3) -3 mA/24 mA (20 mA)
b Complementary 3-STATE Multiplexer Output 150/40 (33.3) -3 mA/24 mA (20 mA)

Functional Description

This device is a logical implementation of a single-pole,
8-position switch with the switch position controlled by the
state of three Select inputs, S,, 54, S.. Both assertion and
negation oulputs are provided. The Output Enable input
(CE) is active LOW. When it is activated, the logic function
provided at the output is:
Z = DE +(1;*5,*8, +S, + 1145,*S 18, +

1295045148, + 325545, 5, +

1495525448, + 105,255, +

16'5045 115, + [,15,+5,45,)
When the Output Enable is HIGH, both outputs are in the
high impedance (High Z) siate. This feature allows multi-
plexer expansion by tying the outputs of up to 128 devices
together. When the outputs of the 3-STATE devices are tied
together, all but one device must be in the high impedance
siate to avoid high currents that would exceed the maximum
ratings. The Oulput Enable signals should be designed to
ensure there is no overlap in the active LOW portion of the
enable voltages.

Truth Table

Inputs Outputs
OE S, s, S z z
H X X X z z
L L L L Io I
L L L H I Iy
L L H L I I
L L H H Ia I
L H L L Iy Iy
L H L H 15 I
L H H L Is I
L H H H 1, I,

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance
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Logic Diagram

CS002504-4

Please note that this diagram 1s prowided only for the understanding of legic operatiens and should net be used to estimate propagation delays
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Storage Temperature

Plastic
Vc¢ Pin Potential to
Ground Pin
Input Voltage (Note 4)
Input Current {(Note 4)
Voltage Applied to Output

Ambient Temperature under Bias
Junction Temperature under Bias

in HIGH State (with Vgg = OV)

Absolute Maximum Ratings (Note 3)

-65°C to +150°C
-55°C fo +125°C
—55°C to +175°C
—55°C fo +150°C

-0.5V to +7.0V
—0.5V to +7.0V
-30 mA to +5.0 mA

in LOW State (Max)

twice the rated 1, {mA)

Recommended Operating

Conditions

Free Air Ambient Temperature

Military
Commercial
Supply Voltage
Military
Commercial

-55°C to +125°C
0°C 1o +70°C

+4.5V 1o +5.5V
+4.5Y fo +5.5V

Note 3: Absolute maximum ratings are values beyond which the device may
be damaged cr have its useful Ife impaired Functicnal cperation under these

Standard Cutput —0.5V {0 V¢ conditons Is not Implied
3-STATE Output —05V o +5.5V Note 4: Either voltage imit or current imit1s sufficient to protect inputs
Current Applied to Output
DC Electrical Characteristics
Symbol Parameter 54F/74F Units Vee Conditions
Min Typ Max
Vg Input HIGH Voltage 2.0 v Recognized as a HIGH Signal
Vi Input LOW Voltage 0.8 vV Recognized as a LOW Signal
Veo Input Clamp Diode Voltage -1.2 v Min | I, =-18mA
Vor Output HIGH 54F 10% V¢ 25 loq = =1 mA
Voltage S54F 10% Voo 24 loy = -3 mA
74F 10% V¢ 25 v Min | loy =-1mA
74F 10% V¢ 24 log = -3 mA
74F 5% V¢ 27 log = =1 mA
74F 5% V¢ 27 loy = -3 mA
VoL Output LOW 54F 10% V¢ 0.5 v Min | o, = 20mA
Voltage 74F 10% Voo 0.5 lo, = 24 mA
Iy Input HIGH S4F 20.0 HA Max | Vi =2.7V
Current 74F 5.0
law Input HIGH Current 54F 100 HA Max | V), = 7.0V
Breakdown Test 74F 7.0
leex Qutput HIGH 54F 250 HA Max | Vour = Voo
Leakage Current 74F 50
Vip Input Leakage 74F 4.75 v 0.0 lp = 1.9 pA
Test All Other Pins Grounded
loo QOutput Leakage 74F 3.75 HA 0.0 Viop = 150 mV
Circuit Current All Other Pins Grounded
I Input LOW Current -0.6 mA Max | V,, = 0.5V
lozy Qutput Leakage Current 50 HA Max | Vpur =2.7V
loz1 Qutput Leakage Current -50 HA Max | Vgt = 0.5V
los Quiput Short-Circuit Current -B60 -150 mA Max | Vg r =0V
I77 Bus Drainage Test 500 pA 00V | Vgt = 5.25V
lea Power Supply Current 15 22 mA Max | Vo = LOW
loez Power Supply Current 16 24 mA Max | Vo= HIGHZ
www tairchildsermni.com 4




AC Electrical Characteristics

T4F 54F
Ta = +25°C Ta Vee = Mil Ta Vee = Com
Symbol Parameter Vec = +5.0V C, =50 pF C_=50pF Units
€, =50 pF
Min Typ Max Min Max Min Max
tain Propagation Delay 35 6.0 9.0 35 11.5 35 95 ns
tppL S 0Z 32 5.0 75 32 8.0 32 75
tain Propagation Delay 4.5 7.5 10.5 35 14.0 45 12.5 ns
tenL S, t0Z 40 6.0 85 3.0 10.5 40 9.0
tan Propagation Delay 3.0 5.0 8.5 25 8.0 3.0 7.0 ns
tenL .10 Z 15 25 40 15 6.0 15 50
tain Propagation Delay 35 5.0 7.0 25 9.0 25 8.0 ns
tppL .10 Z 35 55 7.0 35 a0 35 75
tezn Output Enakle Time 25 4.3 6.0 2.0 7.0 25 7.0
taz OEto Z 25 43 6.0 25 7.5 25 6.5 ns
tapz Oulput Disable Time 25 4.0 55 25 6.0 25 6.0
tpiz OEto Z 15 3.0 45 15 50 15 45
tazn Output Enable Time 35 5.0 7.0 3.0 85 3.0 7.5
tpa OEto Z 35 55 75 35 9.0 35 8.0 ns
tapz Oulput Disable Time 2.0 38 55 2.0 55 2.0 55
ta > OEto Z 15 3.0 45 15 55 15 45

Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are de-

fined as follows:

Temperature Range Family

74F — Commercial

74F  251A

S

Leadless Chip Carrier (LCC}
Small Qutline SOIC JEDEC

54F = Military
Device Type
Package Code
P = Plastic DIP
o Ceramic DIP
F = Flatpak
L=
S =
SJ = Small Outline SOIC EIAJ

c

L

Special Variations

QB = Military grade device with
envirenmental and burn-in

procassing

X = Devices shipped in 13" reel

Temperature Range

C = Commercial (0°C 1o +70°C)
M = Military (—55°C to +125°C)

[12009504-6
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Physmal Dimensions inches {millimeters) unless otherwise noted
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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Physical Dimensions inches {millimeters) unless otherwise noted (Continued)
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74F251A 8-Input Multiplexer with 3-STATE Outputs

LIFE SUPPCRT POLICY

FAIRCHILD'S PRCDUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPCRT DE-
VICES COR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-

CONDUCTCR CORPORATION. As used heresin:

1. Life support devices or systems are devices or sys- 2.

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain lite, and (¢) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

A critical compoenent in any component ot a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

1o the user.
Falrchild Semicanductar Fairchild Semiconductar Fainchild Semicanductor National Semicanductar
Comaration Europe Hong Kong Lid. Japan Lid.
Americas Fax +49 {0} 1 80-530 85 66 13th Floor, Straight Block, Tel 81-3-56206175
Customer Response Center Emaill europe support@nsc com Ocean Centre, 5 Canton Rd Fax &1-3-5620-6178
Tel 1-888-522-8372 Deutsch Tel +49{0)8 141-35-0 Tsimshatsu, Kowloon
Enghsh  Tel +441{0) 1 793-85-68-56 Hong Kong

ltaly Tel +39 {0) 2 57 5651
www Tarchildsemi.com

Tel +852 2787-7200
Fax +852 2314-0081

Farchild does not assume any responsibility for use of any circurtry described, no circutt patent lcenses are implied and Farchid reserves the rght at any time without notee to change said circuitry and specifications:




