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

General Description

The *AC/'ACT251 is a high-speed 8-input digital multiplexer.
It provides, in one package, the ability to select one bit of

Features
Multifunctional capability

On-chip select logic decoding
Inverting and noninverting TRI-STATE outputs

function generator to generate any logic function of four
variables. Both true and complementary outputs are provid-

ed.
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data from up to eight sources. It can be used as universal m
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Outputs source/sink 24 mA
'ACT251 has TTL-compatible inputs
Standard Military Drawing (SMD)

— 'AC251: 5962-87692
— 'ACT251: 5962-89589

Ordering Code: sce sections
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Pin Names Description

So-Sz Select Inputs

OE TRI-STATE Output Enable Input

lo-l7 Multiplexer Inputs

2 TRI-STATE Multiplexer Output

b4 Complementary TRI-STATE Multiplexer

Output

Connection Diagrams
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Functional Description Truth Table
This device is a logical implementation of a single-pols,
8-position switch with the switch position controlled by the Inputs Outputs
state of three Select inputs, Sg, S4, S». Both true and com- OE S2 S4 So
plementary outputs are provided. The QOutput Enable input
(D?) is active LOW. When it is activated, the iogic function H X X X z z
provided at the output is: L L L L !0 lo
Z=0Ee(lg*SpeS1e5, +119SgeTye5; + L L L H !1 u
1295095105, + 13085¢5,5;, + L t H L 2 l2
ls9Te3 eS; + 50500305, + L L H H Is '3
4950091952 T I5930° 3152
|6.§0.S1.32+|7.So.81.82) L H L L .|4 :4
When the Output Enable is HIGH, both outputs are in the t : :_‘i I—L' -:5 |5
high impedance (High Z) state. This feature allows muiti- 6 6
plexsr expansion by tying the outputs of up to 128 devices L H H H Iz Iz

together. When the outputs of the TRI-STATE devices are H = HIGH Voltage Lavel
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- Z = High Impedance
signed to ensure there is no overlap in the active-LOW por-
tion of the enable voltages.
Logic Diagram
o I ) I3 ly 's ls /

4 z
TL/F/9945-5
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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251

Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the Natlonal Semiconductor Sales
Office/Distributors for avallability and specifications.
Supply Voltage (Vcc)

DC Input Diode Current (i)

V| =

-0.5v

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

DC Output Diode Current (lok)

—-0.5Vto +7.0V

—20 mA
+20 mA

—0.5Vto Voo + 0.5V

Recommended Operating

Conditions
Supply Voltage (Vo)
'AC

'ACT
Input Voltage (V)
Output Voltage (Vo)

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

2.0Vto 6.0V
4.5V to 5.5V

0V to Vee
0V to Vee

—40°Cto +85°C
-55°Cto +125°C

Vo = —05V —20mA .
_ Minimum Input Edge Rate (AV/At)
Vo = Vg + 0.5V +20 mA 'AC Devices
DC Output Voltage (Vo) —0.5Vtoto Ve + 0.5V V)N from 30% to 70% of Vg
DC Output Source Voc @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) 150mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current 'ACT Devices
per Output Pin (Icc or IgnD) +50 mA Vin from 0.8V to 2.0V
Storage Temperature (TsTg) —65°C to +150°C Vo @ 4.5V, 5.8V 125 mv/ns
Junction Temperature (T,)
CDIP 175°C
PODIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications shouid be met, without
exception, to ensure that the system design is reliable over its power supply,
temperatura, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for 'AC Family Devices
T4AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
V) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
Vin Minimum High Level | 3.0 1.5 2.1 21 21 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 v or Ve — 0.1V
55 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 15 0.9 0.9 0.9 Vout = 0.1V
input Voltage 45 2.25 1.35 1.35 1.35 \'% orVec — 0.1V
55 2.75 1.65 1.65 1.65
YoH Minimum High Level | 3.0 2.99 29 29 29 lout = —50 pA
Output Volitage 4.5 4.49 4.4 4.4 4.4 v
5.5 5.49 5.4 54 5.4
*ViN = ViLor Viy
3.0 2.56 24 2.46 —12mA
4.5 3.86 3.7 3.76 \ loH —24 mA
55 4.86 4.7 4.76 —~24 mA
Vou Maximum Low Level [ 3.0 | 0.002 [ 0.1 0.1 0.1 loyt = 50 pA
Output Voltage 45 | 0.001 0.1 0.1 0.1 v
65 | 0.001 0.1 0.1 0.1
*VIN = ViLor ViH
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 v loL 24 mA
5.5 0.36 0.50 0.44 24 mA
N Maximum Input 55 +0.1 £1.0 £1.0 WA Vi = Vge, GND
Leakage Current

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
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DC Characteristics for 'AC Family Devices (continued)

74AC 54AC 74AC
Vce Ta= Ta= Ta=
Symbol Parameter V) +25°C —56°C o +125°C | —40°C 10 +85°C Units Conditions
Typ Guaranteed Limits
loz Maximum TRI-STATE® VI(OE) = Vi, Vil
Current 55 +05 £10.0 £5.0 pA | Vi = Voo Vano
Vo = Vcc, GND
loLp ‘tMinimum Dynamic 5.5 50 75 mA | Voo = 1.65V Max
loup | Cutput Current 55 —50 ~75 mA | Vonp = 3.85V Min
lce Maximum Quiescent Vin = Vco
Supply Current 55 8.0 160.0 80.0 nA of GND

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

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 Vcc.
Igg for S4AC @ 25°C is identical to 74AC ® 25°C.

DC Characteristics for ’ACT Family Devices

74ACT 54ACT 74ACT
Vce Ta= Ta= Ta=
iti
Symbol Parameter s +25°C —55°C 1o +125°C | —40°C 1o +85°C Units Conditions
Typ Guaranteed Limits
Vi Minimum High Level 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 15 2.0 2.0 20 orVgc — 0.1V
Vi Maximum Low Level 45| 15 | 08 0.8 0.8 y | Vour=o01v
Input Voltage 55 15 0.8 0.8 0.8 orVeg — 0.1V
VoH Minimum High Level 45 | 4.49 4.4 44 44 v loyt = —50 pA
Output Voltage 5.5 5.49 5.4 5.4 54
*VIN = ViLor Vi
45 3.86 3.70 .76 v | ~24 mA
55 4.86 470 476 OH —24 mA
Vou Maximum Low Level 45 10001 | 0.1 0.1 0.1 v loyt = 50 A
Output Voltage 55 | 0.001 | 0.1 0.1 0.1
*ViIN = ViLorViy
45 0.36 0.50 0.44 v ) 24 mA
55 0.36 0.50 0.44 oL 24mA
[ITY] Maximum Input
X +0. . K = y
Leakage Current 5.5 0.1 +1.0 +1.0 nA V| = Voo, GND
oz Maximum TRI-STATE® Vi=ViLViH
» +0. . t5.
Current 55 0.5 £100 50 rA Vo = Veo, GND
lcct Maximum 55 0.6 16 15 mA V)= Vgc — 2.1V
lcc/Input
lowp FTMinimum Dynamic 55 50 75 mA | Vorp = 1.65V Max
lowp | Output Current 5.5 —50 -75 mA | Voup = 3.85V Min
Icc Maximum Quiescent Vin = Vco
Supply Current 55 8.0 160.0 80.0 KA or GND

*All autputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics: see Section 2 for waveforms

74AC 54AC
Ta = - 55°C Ta = —40°C
L3 - 0
Symbol Parameter v&‘; 2‘ _ ;oz 5: to +125°C to +85°C Units :‘I:
L p CL = 50pF CL = 50pF -
Min Typ Max Min Max Min Max
tPLH Propagation Delay 3.3 1.5 1.5 17.5 1.0 21.0 1.5 19.0 ns 2.34
Sn toZorZ 5.0 1.5 8.5 12.5 1.0 15.5 1.5 13.5 !
tpHL Propagation Delay 33 1.5 11.0 17.5 1.0 21.0 1.5 19.0 ns 034
ShtoZorZ 5.0 1.5 8.0 125 1.0 15.5 1.5 135 !
tPLH Propagation Delay 3.3 15 10.0 14.0 1.0 17.0 1.5 155 ns 2.34
IntoZorZ 5.0 15 7.0 10.0 1.0 12,0 1.5 1.0 '
tPHL Propagation Delay 3.3 1.5 9.0 14.0 1.0 16.5 1.5 156.5 ns 2.3.4
IhtoZorZ 5.0 1.5 6.5 10.0 1.0 12,0 1.5 11.0 '
tpzH Output Enable Time 3.3 1.5 7.5 11.0 1.0 13.0 1.5 12.0 ns 2.5
OEtoZorZ 5.0 1.5 5.5 8.0 1.0 10.0 1.5 9.0
tpzL Output Enable Time 3.3 1.5 75 11.0 1.0 13.0 1.5 12.0 ns 2.6
OEtoZorZ 5.0 15 55 8.0 1.0 10.0 1.5 9.0
tPHZ Output Disable Time 33 1.5 8.5 11.5 3.5 14.0 1.5 13.0 ns 2.5
OEtoZorZ 5.0 15 7.0 9.5 2.5 11.0 1.5 10.0
tpLz Output Disable Time | 3.3 1.5 7.0 11.0 40 13.0 1.5 12.0 ns 06
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: see section 2 for waveforms
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
L} - 0
Symbol | Parameter | CC T e to +125°C to+85C | Units | 1%
L P €L = 50 pF CL = 50 pF :
Min Typ Max Min Max Min Max
teLH PropagationDelay | 5, 25 7.0 155 10 185 2.0 170 | ns | 234
SptoZorZ
tPHL PropagationDelay | 545 | 25 75 165 | 10 195 | 25 185 | ns | 234
SptoZorZ
tPLH Propagation Delay
5.0 25 5.5 12.0 1.0 14.0 2.0 13.0 ns 2-3,4
IntoZorZ
tHu | PropagationDelay | 5, | 55 65 125 | 10 150 | 25 140 | ns | 234
IhtoZorZ
tpzH Qutput Enable Time
DEtoZor? 5.0 15 5.0 8.5 1.0 10.0 1.5 9.0 ns 2-5
trzL Output Enable Time
BDEtoZor? 5.0 1.5 4.5 8.5 1.0 10.0 15 9.5 ns 2-6
tPHZ Output Disable Time
BEtoZorZ 5.0 2.0 6.0 12.0 1.0 13.5 2.0 13.0 ns 2-5
tpLz QOutput Disable Time
DEtoZor? 5.0 15 4.5 8.5 1.0 9.5 1.5 9.0 ns 2-6

*Voltage Range 5.0 is 50V +0.5V
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Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Voo = 5.0V
Cpp Powerlolssmatlon 70.0 pF Vce = 5.0V
Capacitance

4-153

1S2




