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54AC/74AC151 ¢ 54ACT/74ACT151

8-Input Multiplexer

General Description

The 'AC/’ACT151 is a high-speed 8-input digital multiplexer.
It provides, in one package, the ability to select one fine of
data from up to eight sources. The 'AC/'ACT151 can be
used as a universal function generator to generate any logic
function of four variables. Both true and complementary out-
puts are provided.

Features
® Outputs source/sink 24 mA

B 'ACT151 has TTL-compatible inputs

m Standard Military Drawing (SMD)
—'AC151: 5962-87691
—'ACT151: 5962-88756

Ordering Code: ses section 8

Logic Symbol Connection Diagrams
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Pin Names Description 5 5
P L H H L ie Ie
lo=l7 Data Inputs L H H H Tz I7
So-S2 Select Inputs H = HIGH Voltage Level
E Enable Input L = LOW Voltage Level
2z Data Output X = immaterial
b4 Inverted Data Output
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Functional Description

The 'AC/’ACT 151 is a logic implementation of a single pole,
8-position switch with the switch position controlled by the
state of three Select inputs, Sg, Sy, Sp. Both true and com-
plementary outputs are provided. The Enable input (E) is
active LOW. When it is not activated, the complementary
output is HIGH and the true output is LOW regardless of all
other inputs. The logic function provided at the output is:
Z=E®(lg*30e51e5; +1195p¢5,¢5; +
10830505, + 1395795, 085; +
10500518, + ls5Spe35 08, +
lg#Sp9S1#Ss + 17085585, 08,)

Logic Diagram

The 'AC/'ACT151 provides the ability, in one package to
select from eight sources of data or control information. By
proper manipulation of the inputs, the 'AC/'ACT151 can
provide any logic function of four variables and its comple-
ment.
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Pleasa 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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151

Absolute Maximum Ratings (vote 1)

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

Supply Voltage (Vce)

DC Input Diode Current (Iix)

V)= -0.5V
Vi = Vgg + 0.5V
DC Input Voltage (V)

DC Output Diode Current (lok)

Vo = —0.5V
Vo = Vg + 0.5V

-0.5Vto +7.0V

—20mA
+20 mA

-0.5Vto Ve + 0.5V

—20mA
+20 mA

Recommended Operating

Conditions
Supply Voltage (Vo)
'AC 2.0vto 6.0V
'ACT 4.5V 10 5.5V
Input Voltage (V) OV to Voo
Output Voltage (Vo) 0V to Voo

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

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

~-40°C to +85°C
—55°Cto +125°C

DC Output Voltage (V) ~0.5Vtoto Vgg + 0.5V Vin from 30% to 70% of Vgg
DC Output Source Vcec @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) +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 @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T )
coiP 175°C
POIP 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 dasign is refiable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
v —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
\m Minimum High Level | 3.0 1.5 21 2.1 21 Vout = 0.1V
Input Voltage 45 2.25 3.15 3.15 3.15 v orVgg — 0.1V
55 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 09 0.9 Vout = 0.1V
Input Voltage 4.5 225 1.35 1.35 1.35 \ orVee — 0.1V
55 275 1.65 1.65 1.65
Vou Minimum High Level | 3.0 2.99 29 29 29 loyt = —50 nA
Output Voltage 4.5 4.49 44 44 44 \'
55 5.49 54 5.4 54
*VIN = ViLorViy
3.0 2.56 2.4 2.46 ~12mA
4.5 3.86 3.7 3.76 v loH —24 mA
55 4.86 4.7 4.78 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 loyt = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 Vv
5.5 | 0.001 0.1 0.1 0.1
*VIN = ViorViy
3.0 0.36 0.50 0.44 12 mA
45 0.36 0.50 0.44 v loL 24mA
5.5 0.36 0.50 0.44 24 mA
IIN Maximum Input 55 +01 1.0 +1.0 WA V) = Voo, 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 (continusd)

74AC 54AC 74AC
Vee Ta = Ta= Ta =
Symbol Parameter
v ) | +25¢ | —55Cto +125C | ~40°Cto +a5c | DS Conditions
Typ Guaranteed Limits
loLp +Minimum Dynamic 55 50 75 mA VoLp = 1.65V Max
lopp | OuteutCurrent 55 ~50 -75 mA | Vomp = 3.85V Min
lec Maximum Quiescent Vin = Voo
5. X 160. .
Supply Current S 80 600 800 rA 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: iy and Igc @ 3.0V are guaranieed to be less than or equal to the respective limit @ 5.5V V¢e.
Igc for 54AC @ 25°C is identical 1o 74AC @ 25°C
DC Characteristics for 'ACT Family Devices
74ACT S54ACT 74ACT
Vce Ta= Ta= Ta=
Symbol Parameter W +25°C _S5Cto + 125°C | —40°C to + 85°C Units Conditions
Typ Guaranteed Limits
Vin Minimum High Level | 45 | 1.5 2.0 20 20 v | vour=o1v
Input Voltage 5.5 1.5 2.0 2.0 20 orVeg — 0.1V
ViL Maximum Low Level | 4.5 1.5 0.8 0.8 0.8 v Vourt = 0.1V
Input Voltage 5.5 1.5 0.8 0.8 0.8 orVeg —~ 0.1V
VoM Minimum High Level | 4.5 | 4.49 4.4 4.4 4.4 v lout = —50 pA
Output Voltage 55 | 5.48% 5.4 5.4 54
*ViN = ViLor Vin
4.5 3.86 3.70 3.78 Vv | —24mA
55 4.86 470 476 OH —24 mA
VoL Maximum Low Level | 4.5 | 0.001 0.1 0.1 0.1 v loyt = 50 pA
Qutput Voltage 55 | 0.001 | 01 0.1 0.1
*ViN = ViLor Vig
45 0.36 0.50 0.44 v | 24 mA
55 0.36 0.50 0.44 oL 24 mA
. = Vge, G
N Maximum Input 5.5 +0.1 £1.0 10 pa | V= Voo GND
Leakage Current
lecT Maximum 5.5 06 16 15 mA V| = Vgc — 21V
g/ Input
loLo +Minimum Dynamic 55 50 75 mA | VoLp = 1.65V Max
lowp | Output Current 55 ~50 ~75 MA | Voup = 3.85V Min
Ice Maximum Quiescent ViN = Vce
.5 X 160.0 80.0 A
Supply Current 5 8.0 0 0 ” or GND

* Al outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Ic for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics: see Saction 2 for Wavetorms

74AC 54AC 74AC
Ta = —55°C Ta = —40°C
. — s
Symbol |  Parameter V(“’,‘; AL to +125°C to+85°C | Unis | PO
L P CL = 50pF CL = 50pF g
Min Typ Max Min Max Min Max
toLH Propagation Delay | 3.3 3.0 11.5 18.0 1.0 220 3.0 20.0 s | 24
SptoZorZ 5.0 25 8.5 13.0 1.0 155 20 15.0 ‘
tPHL Propagation Delay 3.3 25 12.0 18.0 1.0 22.0 2.5 200 ns 2.94
SptoZorZ 50 2.0 8.5 13.0 1.0 15.5 1.5 15.0 '
tpLH Propagation Delay 3.3 25 8.0 13.0 1.0 15.5 20 14.0 ns 2.3.4
EtoZorZ 5.0 2.0 6.0 10.0 1.0 12.0 1.5 11.0 ’
tPHL Propagation Delay 3.3 1.5 8.5 13.0 1.0 15.5 1.5 14.0 ns 2.3.4
EtozorZ 5.0 1.5 6.5 10.0 1.0 12.0 1.5 11.0 ’
tpL M Propagation Delay 3.3 25 9.5 14.0 1.0 16.0 20 16.5 ns 2.3.4
IntoZorZ 5.0 1.5 7.0 10.5 1.0 12,0 1.5 11.0 ’
tPHL Propagation Delay 3.3 25 9.5 15.0 1.0 18.0 2.0 16.0 ns 2.34
IntoZorZ 5.0 15 7.0 11.0 1.0 13.0 1.6 12.0 '
*Voltage Range 3.3 is 3.3V 0.3V
Voltage RHange 5.0 is 50V +0.5V
AC Electrical Characteristics: see Saction 2 for Waveforms
] 74ACT 54ACT 74ACT
TA = —55°C Ty = —40°C
» - o
Symbol Parameter V((\;g 1;; _ ;: 5: to +125°C to +85°C Units !;Ig
L P CL = 50 pF CL = 50 pF -
Min Typ Max Min Max Min Max
trLH grizaga""” Delay ' 50 | 35 125 155 10 195 | 30 170 | ns | 234
n
tpHL Propagation Delay
S ins 5.0 35 12,5 15.5 1.0 20.0 30 165 ns | 2-34
tpLH g"’t‘(’,azga“"” Delay | ¢o 35 125 15.0 1.0 195 3.0 16.5 ns | 234
n
tPHL Propagation Delay
9 5.0 40 12.5 16.5 1.0 20.0 35 16.5 ns | 2-34
SptoZ
teLH g’g’;gam" Delay | 50 | 25 6.0 9.5 1.0 120 | 25 100 | ns | 234
tPHL g"%";gatm” Delay | 5, 25 6.0 9.0 1.0 125 25 10.0 ns | 234
tow ;';P;gam” Delay § 50 | 25 6.0 8.5 1.0 12.0 25 9.5 ns | 234
toL gr&p;gatlon Delay | 545 | 30 6.5 10.0 10 125 | 25 105 | ns | 234
tpue r’f’:;ga“c’" Delay | 54 35 75 15 1.0 15.0 3.0 12,6 ns | 234
n
tony, :"?:;93“” Delay | ;4 35 8.0 12,0 1.0 16.0 3.0 135 | ns | 234
n
tPLH r’s:;ga"c’" Delay | 4 35 8.0 12,0 1.0 15.0 3.0 13.0 ns | 2-3.4
n
tPHL Propagation Delay | 4.0 8.0 125 1.0 16.0 3.0 14.0 ns | 234

Into 2

*Voltage Range 5.0 is 5.0V 1 0.5V
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Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Vee = 5.0V
Cpp Power.Dls:-*.lpatlon 70.0 pF Vce = 5.0V
Capacitance
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