54AC138 « 54ACT138
1-o0f-8 Decoder/Demultiplexer

General Description

The 'AC/'ACT138 is a high-speed 1-of-8 decoder/
demultiplexer. This device is ideally suited for high-speed bi-
polar memory chip select address decoding. The multiple in-
put enables allow parallel expansion to a 1-of-24 decoder
using just three 'AC/'/ACT138 devices or a 1-of-32 decoder
using four '"AC/'ACT138 devices and one inverter.

National Semiconductor

August 1998

Features

lcc reduced by 50%

Demultiplexing capability

Multiple input enable for easy expansion
Active LOW mutually exclusive outputs
Outputs source/sink 24 mA

'’ACT138 has TTL-compatible inputs
Standard Microcircuit Drawing (SMD)
— 'AC138: 5962-87622

— 'ACT138: 5962-87554
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Pin Names Description
Ap-A, Address Inputs
E,-E, Enable Inputs
Es Enable Input
0,-0; Outputs
FACT® is a registered of Fairchild Corporation.
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Functional Description

The "AC/'ACT138 high-speed 1-of-8 decoder/demultiplexer
accepts three binary weighted inputs (Ao, A, Ay) and, when
enabled, provides eight mutually exclusive active-LOW out-
puts (Og—O). The 'ACI'ACT138 features three Enable in-
puts, two active-LOW (E,, E,) and one active-HIGH (E3). All
outputs will be HIGH unless E, and E, are LOW and Ej is
HIGH. This multiple enable function allows easy parallel ex-

Truth Table

pansion of the device to a 1-0f-32 (5 lines to 32 lines) de-
coder with just four '"AC/'/ACT138 devices and one inverter
(see Figure 1). The 'AC/'ACT138 can be used as an 8-output
demultiplexer by using one of the active LOW Enable inputs
as the data input and the other Enable inputs as strobes. The
Enable inputs which are not used must be permanently tied
to their appropriate active-HIGH or active-LOW state.

Inputs Outputs
E, | E» | Es | Ao | Ay | A, | Og | O, | O | O3 | O, | Os | Og | Oy
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H A H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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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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(Continued)

Logic Diagram
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Absolute Maximum Ratings  (Note 1)

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

Supply Voltage (Vcc)

DC Input Diode Current (l,x)
V, = -0.5V
V, = Ve + 0.5V

DC Input Voltage (V,)

DC Output Diode Current (Iok)
Vo = -0.5V
Vo = Ve + 0.5V

DC Output Voltage (Vo)

DC Output Source
or Sink Current (Io)

DC V¢ or Ground Current
per Output Pin (Icc or lgnp)

Storage Temperature (Tsrc)
Junction Temperature (T,)
CD

-0.5V to +7.0V
-20 mA

+20 mA
-0.5V to V¢ + 0.5V

-20 mA
+20 mA
-0.5V t0 V¢ + 0.5V
+50 mA

+50 mA
-65°C to +150°C

175°C

Recommended Operating

Conditions

Supply Voltage (Vcc)
"AC
"ACT
Input Voltage (V,)
Output Voltage (Vo)
Operating Temperature (T,)
54AC/ACT
Minimum Input Edge Rate (AV/At)
"AC Devices
VN from 30% to 70% of Ve
Vee @ 3.3V, 4.5V, 5.5V
Minimum Input Edge Rate (AV/At)
"ACT Devices
Vn from 0.8V to 2.0V
Vee @ 4.5V, 5.5V

Note 1: Absolute maximum ratings are.those values beyond which damage
to the device may occur. The databook spetifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/inputdoading variables. National does not recom-
mend operation of FACT® cifcuits outside databook specifications.

2.0V to 6.0V
4.5V to 5.5V
OV 10 Ve
OV 10 Ve

-55°C to +125°C

125 mV/ns

125 mV/ns

DC Characteristics for 'AC Family Devices

54AC
Symbol Parameter V cc Ta = Units Conditions
V) -55°Cito +125°C
Guaranteed Limits
Vig Minimum High 3.0 2.1 Vour = 0.1V
Level Input Voltage 45 3.15 V] or Ve — 0.1V
5.5 3.85
Vi Maximum Low 3.0 0.9 Vour = 0.1V
Level Input Voltage 45 1.35 Y, or Vee - 0.1V
55 1.65
Vou Minimum High 3.0 2.9 lout = —50 pA
Level Output 4.5 4.4 \%
Voltage 55 5.4
(Note 2) V| = V,_or Vi
3.0 2.4 -12 mA
45 3.7 \% lon —24 mA
55 4.7 -24 mA
VoL Maximum Low 3.0 0.1 lout = 50 pA
Level Output 45 0.1 \Vi
Voltage 5.5 01
(Note 2) V| = V,_or Vi,
3.0 0.50 12 mA
45 0.50 \% lo. 24 mA
55 0.50 24 mA
Iin Maximum Input 55 +1.0 pA V, = Vce, GND
Leakage Current
loto (Note 3) Minimum 5.5 50 mA Voo = 1.65V Max
Dynamic Output — -
lono current 5.5 -50 mA Voup = 3.85V Min
5 www.national.com



Current

DC Characteristics for 'AC Family Devices (Continued)
54AC
Symbol Parameter V ce Ta = Units Conditions
V) -55°C to +125°C
Guaranteed Limits
lee Maximum Vin = Vee or GND
Quiescent Supply 5.5 80.0 HA

Note 3: Maximum test duration 2.0 ms, one output loaded at a time.
Note 4: Iy and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vcc. Icc for 54AC @ 25°C is identical to 74AC @ 25°C.

Note 2: All outputs loaded; thresholds on input associated with output under test.

DC Characteristics for 'ACT Family Devices

54ACT
Symbol Parameter V ce Ta = Units Conditions
V) -55°C to +125°C
Guaranteed Limits
Vin Minimum High 4.5 2.0 \4 Vout = 0.1V
Level Input Voltage 55 20 or Vee - 0.1V
Vi Maximum Low 4.5 0.8 \% Vour = 0.1V
Level Input Voltage 55 0.8 or Ve — 0.1V
Vou Minimum High 45 4.4 \% lout = =50 pA
Level Output 55 5.4
Voltage (Note 5) Vi = Vy, OF Vy
45 3.70 \Y lon =24 MA
5.9 4.70 -24 mA
Voo Maximum Low 4.5 0.1 \% loutr = 50 HA
Level Output 55 0.1
Voliage (Note 5) Vi = Vy OF Vs
4.5 0.50 \% loL 24 mA
5.5 0.50 24 mA
Iin Maximum Input 5.5 +1.0 HA V, = Ve, GND
Leakage Current
leer Maximum 55 1.6 mA V, = Vge - 2.1V
lec/Input
loLo (Note 6) Minimum 55 50 mA Voip = 1.65V Max
Dynamic Output -
lonp Curent 55 -50 mA Voup = 3.85V Min
lec Maximum Vin = Ve or GND
Quiescent Supply 55 80.0 pA
Current

Note 6: Maximum test duration 2.0 ms, one output loaded at a time.
Note 7: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.

Note 5: All outputs loaded; thresholds on input associated with output under test.
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AC Electrical Characteristics

54AC
Vee Ta = -55°C Fig.
Symbol Parameter V) to +125°C Units No.
(Note 8) C, = 50 pF
Min Max
toLn Propagation Delay 3.3 1.0 16.0 ns
A, to O, 5.0 15 12.0
tpHL Propagation Delay 3.3 1.0 15.0 ns
A, to O, 5.0 15 11.5
toLn Propagation Delay 3.3 1.0 16.5 ns
E, or E, to O, 5.0 15 13.0
tenL Propagation Delay 3.3 1.0 15.5 ns
E, or E, to O, 5.0 15 12.0
toLn Propagation Delay 33 1.0 17.0 ns
Esto O, 5.0 15 135
tprL Propagation Delay 3.3 1.0 15.0 ns
Esto O, 5.0 15 11.0
Note 8: Voltage Range 3.3 is 3.3V 0.3V
Voltage Range 5.0 is 5.0V 0.5V
AC Electrical Characteristics
54ACT
Vec Ta = -55°C Fig.
Symbol Parameter V) to +125°C Units No.
(Note 9) C, =50 pF
Min Max
toLn Propagation Delay 5.0 15 12.5 ns
A, to O,
ton Propagation Delay 5.0 15 12.5 ns
A, t0 O,
toLn Propagation Delay 5.0 15 135 ns
E, or E, to O,
torL Propagation Delay 5.0 15 12.5 ns
E, orE, to O,
toLn Propagation Delay 5.0 15 14.0 ns
EstoOn
ton Propagation Delay 5.0 15 12.0 ns
E;toOn
Note 9: Voltage Range 5.0 is 5.0V 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Vee = OPEN
Cep Power Dissipation 60.0 pF Vee = 5.0V
Capacitance
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Physical Dimensions

inches (millimeters) unless otherwise noted
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54AC138  54ACT138 1-0f-8 Decoder/Demultiplexer

Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)
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LIFE SUPPORT POLICY

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

1. Life support devices or systems are devices or sys-
tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure 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
to the user.

2. A critical component in any component of 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.
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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.





