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54AC/74AC251 ¢ 54ACT/74ACT251
8-Input Multiplexer with TRI-STATE® Output

General Description Features

The *AG/’ACT251 is a high-speed 8-input digital multiplexer. B Igc reduced by 50%

It provides, in one package, the ability to select one bit of B Multifunctional capability
data from up to eight sources. It can be used as universal @ On-chip select logic decoding

function generator to generate any logic function of four @ |nverting and noninverting TRI-STATE outputs
variables. Both true and complementary outputs are provid- g Outputs source/sink 24 mA

ed. B 'ACT251 has TTL-compatible inputs
B Standard Military Drawing (SMD)
— 'AC251: 5962-87692
— ’ACT251: 5962-89599
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Pin Names Description Iy
So-S2 Select Inputs I3
OE TRI-STATE Output Enable Input [TINC
lo-l7 Multiplexer Inputs & Vee
Z TRI-STATE Multiplexer Output g
Z Complementary TRI-STATE Multiplexer
Output
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Functional Description Truth Table
This device is a logical implementation of a single-pole, I & Output
8-position switch with the switch position controlled by the nputs utputs
state of three Select inputs, Sp, Sy, Sp. Both true and com- OE Sa S So 4
plementary outputs are provided. The Output Enable input
(OE) is active LOW. When it is activated, the logic function H X X X _Z z
provided at the output is: L L L L lo lo
Z=0Ee®(lp*SpeS;eS, +1{Spe5;¢5, + L L L H 11 lt
|2°§0°S1°§2+|3030°S10§2+ L L H L 12 I2
149502518y + 15055, 0S8, + L L H H 13 I3
lg®So®S1*Ss + 1705 ® S *Sy) L H L L la l4
When the Output Enable is HIGH, both outputs are in the L H L H 15 ls
high impedance (High Z) state. This feature allows multi- L H H L ls ls
plexer expansion by tying the outputs of up to 128 devices L H H H I7 Iz
together. When the outputs of the TRI-STATE devices are H = HIGH Voltage Level
tied together, all but one device must be in the high imped- L = LOW Voltage Level
ance state to avoid high currents that would exceed the X = Immaterial
maximum ratings. The Output Enable signals should be de- 2 = High Impedance
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.




Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required,
Semiconductor Sales
Office/Distributors for availability and specifications.
Supply Voltage (Vo)

DC Input Diode Current (l|k)

please contact the National

V)=

—0.5v

V| =Vge + 0.5V
DC Input Voltage (V))

DC Output Diode Current (Ipk)

Vo = —0.5V
Vo = Vee + 0.5V
DC Output Voltage (Vo)

—0.5Vio +7.0V

—20 mA
+20 mA

—0.5V 10 Vg + 0.5V

—20 mA
+20 mA

—0.5V 10 Vg + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vo)

"AC
"ACT

Input Voltage (V)

Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT
54AC/ACT

Minimum Input Edge Rate (AV/At)
’AC Devices

VN from 30% to 70% of Voo

2.0Vt0 6.0V
4.5V 10 5.5V

OV ioVee
OVioVee

—40°Cto +85°C
—55°Cto +125°C

DC Output Source Vee @ 3.3V,4.5V, 5.5V 125 mV/ns
or Sink Current (Io) +50 mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current "ACT Devices
per Output Pin (Icc or Ignp) +50 mA VN from 0.8V to 2.0V
Storage Temperature (TsTg) —65°Cto +150°C Vce @ 45V,5.5V 125 mV/ns
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACTT™ circuits outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Vee Ta= Ta = . .
= + 25°
Symbol Parameter ) Ta 25°C _B5°Cto +125°C | —40°Cto +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 21 21 21 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \% orVee — 0.1V
55 275 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 \ orVee — 0.1V
55 275 1.65 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 2.9 louT = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 \
55 5.49 5.4 5.4 5.4
*ViIN = ViLor Viy
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 37 3.76 \ lon —24 mA
55 4.86 47 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 01 0.1 lout = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 Vv
5.5 | 0.001 0.1 01 0.1
*ViIN = ViLor Viy
3.0 0.36 0.50 0.44 12 mA
4.5 0.36 0.50 0.44 \ loL 24 mA
55 0.36 0.50 0.44 24 mA
N Maximum Input 55 01 410 +1.0 A V| = Vgg, GND
Leakage Current

*All outputs loaded; thresholds on input associated with output under test.




DC Characteristics for ’AC Family Devices (continued)

74AC 54AC 74AC
Vee Ta = Ta = Ta = . .
Symbol Parameter v +25°C _B5°C to + 125°C | —40°C to + 85°C Units Conditions
Typ Guaranteed Limits
loz Maximum TRI-STATE® VI(OB) = Vi, Vi
Current 55 +0.5 +10.0 +5.0 A | VI =Vee Vanp
Vo = Ve, GND
IO Minimum Dynamic 55 50 75 mA | VoLp = 1.65V Max
lowp | Cutput Cument 55 —50 -75 mA | Vorp = 3.85V Min
Ice Maximum Quiescent ViN = Vee
. 4. 80. 40. A
Supply Current 55 0 0.0 00 b or GND
TMaximum test duration 2.0 ms, one output loaded at a time.
Note: |y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vge.
loc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Vee Ta= Ta= Ta= . iti
Symbol Parameter v +25°C _B5°Cto +125°C | —40°C to + 85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 45 | 15 2.0 2.0 2.0 v | Your =04V
Input Voltage 5.5 1.5 2.0 20 2.0 orVeg — 0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVeg — 0.1V
VOH Minimum High Level 45 | 449 | 44 4.4 4.4 v | lour = —80pA
Output Voltage 55 | 549 5.4 5.4 5.4
*VIN = ViLorViy
4.5 3.86 3.70 3.76 v [ —24 mA
5.5 486 470 476 OH —24mA
VoL Maximum Low Level 4.5 | 0.001 0.1 01 0.1 v lout = 50 pA
Output Voltage 55 | 0.001 | 0.1 0.1 0.1
*VIN = ViLorViy
4.5 0.36 0.50 0.44 v | 24 mA
5.5 0.36 0.50 0.44 oL 24 mA
N Maximum Input
+ + + =
Leakage Current 5.5 *0.1 $1.0 *1.0 pA | VI = Ve, GND
loz Maximum TRI-STATE® Vi = Vi, Viy
+ + +
GCurrent 5.5 0.5 +10.0 +5.0 A | Vo = Veg, GND
leor | Maximum 55| 06 16 15 ma | V1= Vee—2W
loe/Input
loLp FMinimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max
lowp | Cutput Current 5.5 —50 -75 mA | Voup = 3.85V Min
lco Maximum Quiescent ViN = Vee
) 4. 80. 40. A
Supply Current 5.5 0 0.0 0.0 B or GND

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
Note: oo for 54ACT @ 25°C is identical to 74ACT @ 25°C.




AC Electrical Characteristics

74AC 54AC 74AC
N _ o Ta = —55°C Ta = —40°C
Symbol Parameter V((\;;; Té‘ _ -‘5—02 5: to +125°C to +85°C Units
L P CL = 50 pF CL = 50pF
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.3 1.5 11.5 17.5 1.0 21.0 1.5 19.0 ns
S, toZorZ 5.0 15 8.5 12.5 1.0 155 15 13.5
tPHL Propagation Delay 3.3 1.5 11.0 17.5 1.0 21.0 1.5 19.0 ns
Sh toZorZ 5.0 15 8.0 12.5 1.0 155 15 13.5
tpLH Propagation Delay 3.3 1.5 10.0 14.0 1.0 17.0 1.5 155 ns
In toZorZ 5.0 15 7.0 10.0 1.0 12.0 15 11.0
tPHL Propagation Delay 3.3 1.5 9.0 14.0 1.0 165 1.5 15.5 ns
In toZorZ 5.0 15 6.5 10.0 1.0 12.0 15 11.0
tpzH Output Enable Time 3.3 1.5 75 11.0 1.0 13.0 1.5 12.0 ns
OEtoZorZ 5.0 1.5 5.5 8.0 1.0 10.0 1.5 9.0
tpz Output Enable Time 3.3 1.5 75 11.0 1.0 13.0 1.5 12.0 ns
OEtoZorZ 5.0 1.5 5.5 8.0 1.0 10.0 1.5 9.0
tpHz Output Disable Time | 3.3 1.5 85 1.5 3.5 14.0 1.5 13.0 ns
OEtoZorZ 5.0 1.5 7.0 95 25 11.0 1.5 10.0
tpLz Output Disable Time | 3.3 1.5 7.0 11.0 4.0 13.0 1.5 12.0 ns
OEtoZorZ 5.0 1.5 5.5 8.0 3.0 10.0 1.5 8.5
*Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V
AC Electrical Characteristics
74ACT 54ACT 74ACT
N _ o Ta = —55°C Ta = —40°C
Symbol Parameter V((‘;;; Té‘ _ -‘5_02 5: to +125°C to +85°C Units
L P CL = 50pF CL = 50pF
Min Typ Max Min Max Min Max
tPLH Propagation Delay 5.0 25 7.0 15.5 1.0 185 2.0 17.0 ns
SptoZorZ
tPHL Propagation Delay 5.0 25 75 165 1.0 195 25 185 ns
SptoZorZ
tPLH Propagation Delay 5.0 25 55 12.0 1.0 14.0 20 13.0 ns
IhtoZorz
TPHL Propagation Delay 5.0 25 65 125 1.0 150 25 140 ns
IhntoZorz
tpzH Output Enable Time
BEtoZor? 5.0 15 5.0 8.5 1.0 10.0 15 9.0 ns
tpzL Output Enable Time
BEtoZor? 5.0 15 4.5 8.5 1.0 10.0 15 9.5 ns
tpHZ Output Disable Time
OFtoZ orZ 5.0 2.0 6.0 12.0 1.0 135 2.0 13.0 ns
tpLz Output Disable Time
DEtoZor? 5.0 15 4.5 8.5 1.0 9.5 15 9.0 ns

*Voltage Range 5.0 is 5.0V +0.5V




Capacitance

Symbol Parameter Typ Units Conditions

Cin Input Capacitance 4.5 pF Vee = OPEN

Cpp Power.Dlssmatlon 700 pF Voo = 5.0V
Capacitance

Ordering Information
The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74AC 251 P C QR

==

Temperature Range Family . Special Variations
74AC = Commercial X = Devices shipped in 13" reels
54AC = Military QR = Commercial grade device
74ACT = Commercial TTL-Compatible with burn-in
54ACT = Military TTL-Gompatible QB = Military grade device with
Device Type environmental and burn-in
Package Code processing shipped in tubes
P = Plastic DIP Temperature Range
D = Ceramic DIP C = Commercial (—40°C to +85°C)
F = Flatpak M = Military (—55°C to + 125°C)

L = Leadless Ceramic Chip Carrier (LCC)
S = Small Outline (SOIC)

Physical Dimensions inches (millimeters)
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{5.080 £0.127)
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N )
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0,003 Do,
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0022
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Detail A
E20A HEV DI
20 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A




Physical Dimensions inches (milimeters) (Continued)

0.785

[19.94] MAX ——»
16 ]
ey Sy ™ Oy o
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0.025 PRI W v Wy
" 0.64] ! ’ 0.005-0.020
R To.13-0.517 1P
0.037 £ 0.005
N TYP
0.005 [0.94+0.13] ?.290_0.32]0
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NS Package Number J16A
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15 15 14 13 12 1 1w 9
“ AARAANAERA
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00000 vy
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16 Lead Small Outline Integrated Ci
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NS Package Number M16A




54AC/74AC251 ¢ 54ACT/74ACT251 8-Input Multiplexer with TRI-STATE Output

Physical Dimensions inches (milimeters) (Continued)
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LIFE SUPPORT POLICY

16 Lead Ceramic Flatpak (F)
NS Package Number W16A

WiBA ALV Hy

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
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Germany
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Tel: (55-11) 212-5066

Telex: 391-1131931 NSBR BR
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National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




