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54AC/74AC138 ® 54ACT/74ACT138
1-0f-8 Decoder/Demultiplexer

General Description Features

The *AC/’ACT138 is a high-speed 1-of-8 decoder/demulti- Icc reduced by 50%

plexer. This device is ideally suited for high-speed bipolar Demultiplexing capability

memory chip select address decoding. The muitiple input Multiple input enable for easy expansion
enables allow paraliel expansion to a 1-of-24 decoder using Active LOW mutually exclusive outputs
just three "AC/’ACT 138 devices or a 1-0f-32 decoder using Outputs source/sink 24 mA

four 'AC/'ACT138 devices and one inverter. 'ACT138 has TTL-compatible inputs

Standard Military Drawing (SMD)
— 'AC138: 5962-87622
—'ACT138: 6962-87554

Ordering Code: see Section s

Logic Symbols Connection Diagrams
Pin Assignment Pin Assignment
for DIP, Flatpak and SOIC forLCC
N Bs NCE A
Alo } A12 Ag=11 16=vee 3] (]3]
s ! a2 155,
-9, Ap=13 14}~0, 0,3 34A,
: E—4 13}-5, s:g g % ;g
1% 0, 0, 0, 05 0, Og Og O £, - - it
o 04 02 05 04 05 05 0y E,—5 12 25 55 2 BV
PYYYYIVYY 2 =3 55 3 m 3
TL/F/8925-1 ;7 101—0g
GND—}8 90 i3 {5 @)
IEEE/IEC 54 as N az 5,
BIN/OCT op— 5, TL/F/9925-2 TL/F/9025-3
A 1! 1p— 0,
A2 2p— 3,
b2 4 sh— 5
e & 4p— 0,
3 b 5,
= 5 0,
£ = EN - 55
= _n ] (]
E2 71— 5,
TL/F/9825-7
Pin Names Description
Ag-Az Address Inputs
Ei-E2 Enable Inputs
Ez Enable Input
60—67 Outputs
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Functional Description

The *AC/’ACT138 high-speed 1-0f-8 decoder/demultiplexer
accepts three binary weighted inputs (Ag, A1, Ap) and, when
enabled, provides eight mutually exclusive active-LOW out-
puts (Op-05). The "AC/’ACT138 features three Enable in-
puts, two active-LOW (E;, E) and one active-HIGH (Eg). All
outputs will be HIGH unless Ey and Ez are LOW and E3 is
HIGH. This multiple enable function allows easy parallel ex-
pansion of the device to a 1-0f-32 (5 lines to 32 lines)

decoder with just four 'AC/’ACT 138 devices and one invert-
er (see Figure 7). 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 per-
manently tied to ther appropriate active-HIGH or active-
LOW state.

Truth Table
Inputs Outputs
Eq E; E3 Ag Ay Az O 04 [«2% O3 Oy Os Og [+77
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 H 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 = Immatenal
Logic Diagram
Ay Ay Ag & E &
hedd hkead hdead bk — heled bl ke
[ Og 05 0, 03 0, 0, 0
TL/F/9925-4
Plaase nota that this diagram is provided only for the und: ding of logic op 1s and should not be used to estimata propagation delays
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Absolute Maximum Rating note 1) Recommended Operating ®
If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales
Supply Voltage (Vco)
Office/Distributors for avallability and specifications. "AC 2.0V t0 6.0V
Supply Voltage (Vcc) —05Vto +7.0V "ACT 4.5V105.5V
D(\)/ Input Dio:i/e Current (I)k) Input Voltage (V) OV to Vg
i = ~—05 —20 mA
V) = Vo + 0.5V +20mA gutpu:IVol1t-age (VQ)t . OV to Voo
_ perating Temperature
DC Input Volt.age Vi) 0.5Vto Ve + 0.5V 74AC/ACT —40°Cto +85°C
DC Output DIOvde Current (lok) 54AC/ACT —55°C to +125°C
Vo= —05 —20mA -
_ Minimum Input Edge Rate (AV/At)
Vo = Vgc + 0.5V +20mA 'AC Devices
DC OQutput Voltage (Vp) —0.5Vio Vg + 0.5V Vin from 30% to 70% of Vg
DC Output Source Vcc @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Gurrent (i) +50 mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current 'ACT Devices
per Output Pin (Igc or Ignp) +50 mA Vin from 0.8V to 2.0V
Storage Temperature (TgTg) —65°Cto +150°C Voo @ 4.5V, 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 1s reliable over its power supply,
temperature, and output/mput loading vanables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC S4AC 74AC
Vee Ta= Ta=
Ta=+
Symbol Parameter i) A 25°C _55°Cto +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 2.1 Vour = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 " orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 15 0.9 0.9 0.9 Vour = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 \ orVgg — 0.1V
5.5 275 1.65 1.65 1.65
VoH Minimum High Level 3.0 2.99 29 2.9 2.9 lout = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 4.4 Y
5.5 5.49 5.4 5.4 54
*VIN = VjLor Viy
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 3.7 3.76 Vv lon —24 mA
5.5 4.86 47 4.76 —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 v
55 | 0.001 0.1 0.1 0.1
*VIN = ViLorViy
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 Vv loL 24 mA
5.5 0.36 0.50 0.44 24 mA
Iin Maximum Input 55 0.1 £1.0 £1.0 A V| = Vg, GND
Leakage Current
*All outputs loaded, thresholds on input associated with output under test
4-67

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



NATIONAL SEMICOND (LOGIC) GLLE D BE 5501122 00?4804 il EENSCL

~ | DC Characteristics for ’AC Family Devices (continued)
74AC 54AC 74AC
Vee - Ta= Ta=
Symbol Parameter iy Ta = +25°C _85°C to +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
loLp +Minimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max
loup | Outeut Current 55 -50 -75 mA | Vomp = 3.85V Min
lcc Maximum Quiescent Vin = Vco
Supply Current 55 40 80.0 40.0 pA | TGND

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

DC Characteristics for 'ACT Family Devices

74ACT S4ACT 74ACT
Symbotl Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
(4] —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 orVgg — 0.1V
Vi Maximum Low Level | 45 | 1.5 0.8 0.8 0.8 v | Vour =01V
Input Voltage 6.5 1.5 0.8 0.8 0.8 orVgg — 0.1V
Von Minimum High Level | 4.5 | 4.49 4.4 4.4 4.4 v lout = —50 pA
Output Voltage 55 | 549 | 54 5.4 5.4
*ViIN = VILOrViH
4.5 3.86 3.70 3.76 v i —24 mA
5.5 4.86 4.70 4.76 OH —24mA
VoL Maximum Low Level | 4.5 | 0.001 | 0.1 0.1 0.1 y | lour =50pA
Output Voltage 55 | 0.001 | 0.1 0.1 0.1
*ViIN = ViLor Vin
4.5 0.36 0.50 0.44 v 1 24 mA
55 0.36 0.50 0.44 oL 24mA
N Maximum [nput _
Leakage Current 5.5 +0.1 +1.0 +1.0 pA V| = Ve, GND
Icor Maximum V| = Veco — 2.1V
loc/Input 55 0.6 16 1.5 mA
loLo 1Minimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max
lowp | Outeut Current 55 —50 -75 mA | Vomp = 3.85V Min
Icc Maximum Quiescent Vin = Voo
Supply Gurrent 85 4.0 80.0 40.0 #A | UGND
*All outputs loaded; on input iated 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: ses section 2 for Waveforms ®
74AC 54AC 74AC
d Ta = —55°C Ta = —40°C
* = o,
| Symboi Parameter v(‘\:;; 1;’,} _ ;: 5: to +125°C to +85°C Units ':g
: L P CL = 50 pF CL = 50pF -
| Min Typ Max Min Max Min Max
{ tpLn Propagation Delay | 3.3 1.5 85 13.0 1.0 16.0 1.5 15.0 ns | 23 4
! AntoOp 5.0 1.5 6.5 9.5 1.5 12.0 1.5 10.5 ’
tPHL Propagation Delay 3.3 1.5 8.0 125 1.0 15.0 1.5 14.0 ns 2.3 4
Anto Oy 5.0 1.5 6.0 9.0 1.5 1.5 1.5 105 '
tPLH Propagation Delay 3.3 1.5 11.0 15.0 1.0 16.5 15 16.0 ns 2.3 4
EjorEzto Op 5.0 15 8.0 11.0 1.5 13.0 1.5 12,0 e
teHL Propagation Delay 33 1.5 9.5 13.5 1.0 15.5 1.5 15.0 ns 2.3 4
EqorExto O 5.0 1.5 7.0 9.5 1.5 12.0 1.5 10.5 ’
tpLH Propagation Delay 33 1.5 11.0 15.5 1.0 17.0 1.5 16.5 ns 234
Ezto Op 5.0 1.5 8.0 11.0 15 13.5 15 12.5 ’
tPHL Propagation Delay | 3.3 1.5 8.5 13.0 1.0 15.0 15 14.0 ns | 234
E3to Oy, 5.0 1.5 6.0 8.0 15 11.0 1.0 95 :
*Voitage Range 3.3 1s 3.3V +0 3V
Voltage Range 5.0 1s 5.0V £0.5V
| AC Electrical Characteristics: see section 2 for Waveforms
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
* - 0,
| Symbol | Parameter | VO Sty to +125°C to+85°C | units | 1%
! L P CL = 50 pF CL = 50 pF -
A Min Typ Max Min Max Min Max
tPLH PropagationDelay | 54 | 45 7.0 105 15 125 15 115 | ns | 234
Anto O,
toHL Propagation Delay | o 15 6.5 105 15 125 15 15 | ns | 234
Anto G,
tpLH Propagation Detay X
E, orExto 0, 5.0 25 8.0 11.5 1.5 13.5 2.0 125 ns | 23,4
tPHL ;:°gf§:‘t'g%09'ay 5.0 2.0 75 1.5 15 125 2.0 125 ns | 23,4
n
tPLH PropagationDelay | 25 8.0 12,0 15 14.0 20 13.0 ns | 23.4
Egto On
tPHL PropagationDelay | 545 | 59 6.5 105 15 12,0 15 115 | ns | 234
EztoOn
*Voltage Range 5.0 1s 5.0V 10.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin input Capacitance 4.5 pF Vec = OPEN
Cpp Power»Dlss:patlon 60.0 pF Voe = 5.0V
Capacitance
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