251A

NNational Semiconductor

54F/74F251A
8-Input Multiplexer with TRI-STATE® Outputs

General Description Features

The 'F251A is a high-speed 8-input digital multiplexer. It pro- B Multifunctional capability
vides, in one package, the ability to select one bit of data m On-chip select logic decoding

tion generator to generate any logic function of four vari-
ables. Both assertion and negation outputs are provided.

from up to eight sources. It can be used as a universal func- m [nverting and non-inverting TRI-STATE outputs

Ordering Code: see section 11

TL/F/9504-5

. Package
I
Commercial Military Number Package Description
74F251APC N16E 16-Lead (0.300” Wide) Molded Dual-In-Line
54F251ADM (Note 2) J16A 16-Lead Ceramic Duai-In-Line
74F251ASC (Note 1) M16A 16-Lead (0.150" Wide) Molded Small Qutline, JEDEC
74F251ASJ (Note 1) M16D 16-Lead (0.300" Wide) Molded Smail Outline, EIAJ
54F251AFM (Note 2) W16A 16-Lead Cerpack
54F251ALL (Note 2) E20A 20-Lead Ceramic Leadless Chip Carrier, Type C
Note 1: Devices also available in 13" reel. Use suffix = SCX and SJX.
Note 2: Military grade davice with environmental and burn-in processing. Usa suffix = DMQB, FMQB and LMQB.
Logic Symbols Connection Diagrams
[ | | | | | l | Pin Assignment for Pin Assignment
DIP, SOIC and Flatpak for LCC
—s, o Ml sk h -
N ZIKy 4
e I3={1 16 =Yoo EIDEEE
—152 =12 151, (]
-Ofoc z z =13 141—is
? o4 1315
TL/F/9504-3 E— 5 2=l
IEEE/IEC -6 1M=3S,
O0E—-7 10 =5,
MUX
58 —n ex GND—{8 ] i
So —f0 TL/F/9504~1
${ o] G g TL/F/9504-2
S2—f2
o —0
h—1 vl—:z
12 vp—1z
s —3
g 4
ls — 5
ls —16
l7 7

B L501122 0082350 930 Em 7-200

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003




visZ

Unit Loading/Fan Out: see Section 2 for U.L. definitions

54F/74F
Pin Names Description u.L Input g/l
HIGH/LOW Output Igy/loL
8p-Sa Select inputs 1.0/1.0 20 pA/—0.6 MA
OE TRI-STATE Output Enable Input (Active LOW) 1.0/1.0 20 uA/—0.6 MA
lo-t7 Multiplexer Inputs 1.0/1.0 20 pA/ —0.6 MA
4 TRI-STATE Multiplexer Output 150/40 (33.3) | —3 mA/24 mA (20 mA)
z Complementary TRI-STATE Multipiexer 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 controlled by the __ Inputs _Outputs
state of three Select inputs, Sp, Sy, Sp. Both assertion and OE Sz S4 So z 4
negation outputs are provided. The Output Enable input H X X X z z
(OE) is active LOW. When it is activated, the logic function L L L L 1 |
provided at the output is: N N N H To |°
Z = OE®(1025p*S S + 11953955, + L L H L ]; |;
12650505, + 3050505, +
149S50°51#S; + I5eSpeS eSy + 1
15950*S19Sz + 1798095 Sp) t :_", T_‘ ': ;i :i
When the Output 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 ia Is
together. When the outputs of the TRI-STATE devices are 7 i
tied together, all but one device must be in the high imped- H = HIGH Voltage Level
ance state to avoid high currents that would exceed the L = LOW Voltage Level
maximum ratings. The Output Enable signals should be de- Xz gfi'g";f‘,‘;g:'  ance
signed to ensure there is no overlap in the active LOW por-
tion of the enable voltages.
Logic Diagram
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Please note that this diagram is provided only 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 availability and specifications.

Storage Temperature —65°C to +150°C
Ambient Temperature under Bias —~55°Cto +125°C
Junction Temperature under Bias —55°Cto +175°C

Current Applied to Output
in LOW State (Max)

twice the rated 1o, (mA)

Note 1: Absolute maximum ratings are values beyond which the device may
ion under

be damaged or have its useful life imp

these conditions is not implied.

ired. Functional op

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

Recommended Operating

Conditions

Plastic —55°Cto +150°C
V¢ Pin Potential to Free Air Ambient Temperature
Ground Pin -~0.5Vto +7.0V Military —55°Cto +125°C
Input Voltage (Note 2) —-0.5Vto +7.0V Commercial 0°Cto +70°C
Input Current (Note 2) —30mAto +5.0mA Sumly Voltage A5V io 455V
. ilitary .5V to X
Voitage Applied to Output o .
in HIGH State (with Vog = 0V) Commercial +4.5Vto +55V
Standard Output —-0.5Vto Voo
TRI-STATE Qutput —0.5Vto +5.5V
DC Electrical Characteristics
Symbol Parameter S4F/74F Units | Vge Conditions
Min Typ Max
Viy Input HIGH Voltage 2.0 \ Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 v Recognized as a LOW Signal
Vco Input Clamp Diode Voltage —1.2 v Min Iy = — 18 mA
VoH Output HIGH 54F 10% Vgg 25 lon = —1mA
Voltage 54F 10% Vo 24 loh = —3mA
74F 10% Ve 2.5 v Min loH= —1mA
74F 10% Voo 24 lon = —3mA
74F 5% V¢ 27 loH= —1mA
74F 5% Voo 2.7 lon= —3mA
Voo Output LOW 54F 10% Vo 0.5 v Min loL = 20 mA
Voltage 74F 10% Voo 0.5 loL = 24 mA
IH Input HIGH 54F 20.0 ViN = 2.7V
Current 74F 5.0 KA Max
lav) Input HIGH Current 54F 100 ’ ViN = 7.0V
Breakdown Test 74F 7.0 HA Max
lcex Output HIGH 54F 250 Vout = Vce
Leakage Current 74F 50 A Max
Vip Input Leakage lip =19 pA
Test 74F 4.75 V' | %9 | Alother Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Current 74F 3.75 pA 0.0 Al Other Pins Grounded
L Input LOW Current —0.6 mA Max | V)N = 0.5V
lozH Output Leakage Current 50 RA Max | Vour =27V
lozL Output Leakage Current —50 RA Max | Voyr = 0.5V
los QOutput Short-Circuit Current —60 —150 mA Max | Voyr =0V
Izz Bus Drainage Test 500 nA 0.0V | Voyr = 5.25V
lccL Power Supply Current 15 22 mA Max | Vo = LOW
lecz 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

VisZ

74F 54F 74F
Ta = +25°C "
Ta, Vec = Mil Ta, Voc = Com . Fig.
Symbol Parameter Vee = +5.0V Units
= 50 pF = .
CL = 50 pF C_=50p C_ = 50 pF No
Min Typ Max Min Max Min Max
tPLH Propagation Delay 3.5 6.0 9.0 3.5 115 3.5 9.5 ns 2.9
tPHL SptoZ 3.2 5.0 7.5 3.2 8.0 3.2 7.5
tPLH Propagation Delay 4.5 7.5 10.5 3.5 14.0 4.5 125 ns 2_3
teHL 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 2_3
tPHL IhtoZ 1.5 25 4.0 1.5 6.0 1.5 5.0
tpLH Propagation Delay 3.5 5.0 7.0 25 9.0 25 8.0 ns 2-3
tpHL IntoZ 35 55 7.0 35 9.0 3.5 7.5
tezH Output Enable Time 25 4.3 6.0 2.0 7.0 25 7.0
OEtoZ X 4. A . . . 3
tpzL OEtoZ 25 3 6.0 25 7.5 2.5 6.5 ns oot
tpHZ Output Disable Time 2.5 4.0 5.5 2.5 6.0 2.5 6.0
tprz OEtoZ 1.5 3.0 45 1.5 5.0 15 45
tpzH Output Enable Time 3.5 5.0 7.0 3.0 8.5 3.0 7.5
tpzL OEtoZ 3.5 55 7.5 3.5 9.0 35 8.0 ns os
tPHZ QOutput Disable Time 2.0 3.8 55 2.0 55 2.0 55
tprz OEtoZ 1.5 3.0 45 1.5 5.5 1.5 45
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