H D 74AC 1 38/ H D 7 4A CT 1 3 8 @ 1-0f-8 Decoder/ Demultiplexer

Description Pin Assignment
The HD74AC138/HD74ACT138 is a high-speed —
1-0f-8 decoder/demultiplexer. This device is ideally Ao E =~ E vee
suited for high-speed bipolar memory chip select a 5] 60
address decoding. The multiple input enables allow
parallel expansion to a 1-of-24 decoder using just Az 3] Eb‘
three HD74AC138/HD74ACT138 devices or a 1-of- E (4] 13] 52
32 decoder using four HD74AC138/HD74ACT138 &3] [12)5:
devices and one inverter.
€3 E E 0.
¢ Demultiplexing Capability 5/ [7] [70] 5-
e Multiple Input Enable for Easy Expansion GND E« 5] 3
o Active LOW Mutually Exclusive Outputs
e Outputs Source/Sink 24 mA (Top View)
e HD74ACT138 has TTL-Compatible Inputs
Logic Symbol Functional Description
The HD74AC138/HD74ACT138 high-speed 1-of-8
| | l &’ $ | decoder/demultiplexer  accepts three binary
Ao Al A, EEs B weighted inputs (Ao, A1, A2) and’, when enabled,
provides eight mutually exclusive active-LOW
outputs (Op-07). The HD74AC138/HD74ACT138
0p 0, 0, 03 O, O5 Og O; features three Enable inputs, two active-Low (E;,
E,) and one active-High (E3). All outputs will be
? ? ? ? ? ? ? ? High unless E; and E; are Low and E; is High,
This multiple enabled function allows easy parallel
Pin Names expansion of the device to a 1-0f-32 (5 lines to 32
Ao-Az Address Inputs lines) decoder with just four HD74AC138/
T -E, Enable Inputs HD74ACT138 devices and one inverter (See Figure
Es Enable Input a). The HD74AC138/HD74ACT138 can be used as
00-07 Outputs an 8-output demultiplexer by using one of the
active Low Enable inputs as the data input and the
other Enahle inputs as strobes. The Enable inputs
which are not used must be permanently tied to
their appropriate active-High or active-Low state.
Truth Table
Inputs Outputs
E. E. Es Ao Ay A 0o 01 O: 0s 0. Os Os (o)
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 =Immaterial
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HD74AC138/HD74ACT138

Logic Diagram A2 A Ao €& E
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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.

Figure a: Expansion to 1-0f-32 Decoding
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DC Characteristics (unless otherwise specified)

Symbol Parameter Max Unit Condition
Maxi Qui ¢ Vin=Vcc or Ground,
Iec Sunply Corremt 80 uA Vee=5.5V
upply Lurren Ta=Worst Case
Maxi . Vin=Vcc or Ground,
lec aximum Quiescent 8.0 “A Vec=55V
Supply Current Ta=25C
= Voo —
leet Maximum Additional 15 mA 322 - 5C5CV 21V
Icc/Input (HD74ACT138) Ta=Worst Case
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HD74AC138/HD74ACT138

AC Characteristics: HD74AC138

. Ta=+25C Ta= —40C to +85C
Symbol Parameter \(fif) Ci=50pF Cr =50pF Unit
Min Typ Max Min Max
tpin Propagation Delay 33 1.0 85 13.0 1.0 15.0 s
An to On 50 1.0 6.5 9.5 1.0 10.5
truL Propag_ation Delay 33 1.0 8.0 12.5 1.0 14.0 ns
An to On 5.0 1.0 6.0 9.0 1.0 10.5
toL Propagation pelay 33 1.0 11.0 15.0 1.0 16.0 s
E: or E2 to On 5.0 1.0 8.0 11.0 1.0 12.0
t Propagation Delay 33 1.0 9.5 135 1.0 15.0 ns
FHL E: or Ez to On 5.0 1.0 7.0 9.5 1.0 105
toin Propagation Delay 33 1.0 11.0 155 1.0 16.5 s
E3 to On 5.0 1.0 8.0 11.0 1.0 12.5
AL Propag_ation Delay 33 1.0 85 13.0 1.0 14.0 ns
Es to On 5.0 1.0 6.0 8.0 1.0 9.5
* Voltage Range 3.3 is 3.3V+0.3V
Voltage Range 5.0 is 50V 05V
AC Characteristics: HD74ACT138
. Ta=+25C Ta=—40C to +85C
Symbol Parameter \:i/c) Cr=50pF Cr=50pF Unit
Min Typ Max Min Max
trLa Propagation Delay 5.0 1.0 70 105 10 115 ns
An to On
tehL Propagation Delay 5.0 10 6.5 105 10 115 ns
An to On
Propagation Delay
tPLH Ei or B2 to On 50 1.0 8.0 11.5 1.0 125 ns
Propagation Delay
tPHL By or B2 to On 5.0 1.0 7.5 115 1.0 125 ns
thLu Propagation Delay 5.0 1.0 8.0 120 1.0 130 ns
Es to On 2
Propagation Delay
tPHL Es to On 5.0 1.0 6.5 10.5 1.0 115 ns
* Voltage Range 5.0 is 5.0V £0.5V
Capacitance
Symbol Parameter Typ Unit Condition
Cin Input Capacitance 4.5 pF Vee=5.5V
Cep (F;owerl Dissipation 60.0 pF Vee=5.0V
apacitance
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HITACHL/ LOGIC/ARRAYS/MEM 9&D D

M 4496203 0012111 9 Ml - e

4496203 HITACHI/ LOGIC/ARRAYS/MEM 980 12111 D “T-90-20
Package Information
In the HD74AC series of Advanced CMOS logic, e Package code of Advanced CMOS Logic

either plastic DIP and small outline packages can be

selected, -
To order, please refer to the following package

code,

HD74AC XXXX P

Package code
P: Plastic DIP,
FP: Small outline package

L Individual device code

T4AC: Commercial FACT

T4ACT; Commercial
TTL-Compatible
Advanced CMOS |
2 . Initial cad of Hitachi
Plastic DIP Package [Unit:mm linch)] digital IC
14 Pin type 16 Pin type
19.2(0.756)
19.2(0.756) 20.32max.
Ils (0.800max) ¢
aoaaaoponn _'E
ERIE ik
ik i €
(o300 Los) osh 3§ 162
E|E &E
EIQ__ES
AR Y £ '—‘
A2 138 =
25l e
Qko_om'—&m‘ ELR ! I Aﬁ'ﬁﬁ;‘;@
254:025 04801 Ng 01 OOV
£0.10¢ = 0.010) (0019 + 0.004)
20 Pin type 24 Pin type
L 3s(r213)
31.75Imax. {1.250max.}
24.5(0.965) |
!zg 25 (max [ 0dmax] 11 = . =
J - B N N a5
[ EIS; it . s[8E
o oxg B - Ex N
O it =S onluuuuuuuuuuulz s
28 EXE < = 162 (0.035) I3
0015t Qo5 s § sl ool TN -
— EE ] st‘-“\ \ wg
st A Ne i st £2
7025 0ms0l ~s e o £
(6.100+ 0010) (0019 * 6.004) oasvor 2ronl ls g JS
(0019 ¢ ooy (010010010} 2 2
0355 D-14 @ HITACHI 37

Hitachi America Ltd. ® 2210 O'Toole Ave. * SanJose, CA 95131 ¢ (408) 435-8300
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HITACHI/ LOGIC/ARRAYS/NE[ l=h‘.’nD D - 4496203 UDLELLE‘ EI -T-90-20

Package Information

Small Qutline Package [Unit: mm (inch}}

14 Pin type 16 Pin type
10.06(0.3%) 10.06{0.396)
18501 {001 3mar} 10.5max{0.413max)
A ETITAT fARARSA
2o - a
. . ooy -]
TR L ? g l N, L
W, HF 1’ s 0.80maz| —-u.&l <23 7.8%02 0.7£0.2
pecimSE 2 BRI 0.1£02 0.031 6 FEE B3 720
Mo L] ls&ﬁgg 5 ,..iil( mmil._(o.ozu o | ;ﬂ::t)ol Loss2 S '§T g 5 conggy osLoom
Gsatowe) S5§  3Y {0,500 £0.008) 895 u%
2§§ €8 3§ 8§
Sow =1 SN~ e
20 Pin type
e
1
= o e ye
EEe 07202
0ftmar [loasts SEs Ll."“ “(oozséuml
e L Tt EE 5B GaisaH
0.500 £0.006) SEE ?g
EN o °=
38 S HITACHI
0354 E-01 Hitachi America Ltd. » 2210 O'Toole Ave. * San Jose, CA 95131 « (408) 435.8300
. e . .
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