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M54HC238
M74HC238

S G S-THOMSON

T-67-21-S5
3 TO 8 LINE DECODER

HIGH SPEED
tpp = 18 ns (TYP.) at Vgo= 5V

= LOW POWER DISSIPATION
lcc = 4 pA (MAX) at TA=25°C

u HIGH NOISE IMMUNITY
VNIH=VNIL= 28% Vcc (MIN)

w OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

a SYMMETRICAL OUTPUT IMPEDANCE
llon| = loL = 4 mA (MIN.)

m BALANCED PROPAGATION DELAYS
tPLH = tPHL

m WIDE OPERATING VOLTAGE RANGE
Vce (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/741.5238

DESCRIPTION

The M54/74HC238 is a high speed CMOS 3 to 8
line decoder fabricated in silicon gate C2MOS tech-
nology. It has the same high speed performance
of LSTTL combined with true CMOS low power
consumption. If the device is enabled, 3 binary se-
lect inputs (A, B and C) determine which one of out-
puts will go high. Enable input G1 is held ‘‘Low”
or either G2A or G2B is held ‘'High'’decoding
function is inhibited and all the 8 outputs go low.
Three enable inputs are provided to ease casca-
de connection and application of this address de-
coder in memory systems.

All inputs are equipped with protection circuits
against static discharge and transient excess
voltage.
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TRUTH TABLE

INPUTS OUTPUTS SELECTED
~ ENABLE SELECT OUTPUT
GB|GA| Gt | c | B | A | Yo | Yt | y2|vYs | va|vs | ve | v?

X X L X X X L L L L L L L L NONE
X H X X X X L L L L L L L L NONE
H X X X X X L L L L L L L NONE
L L H L L L H L L L L L L L YO
L L H L L H L H L L L L L L Y1
L L H L H L L L H L L L L L Y2
L L H L H H L L L H L L L L Y3
L L H H L L L L L L H L L L Y4
L L H H L H L L L L L H L L Y5
Ll | H|H|H]L L L L L L L H L \(
L L H H H H L L L L L L L H Y7
X: = DON'T CARE
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ABSOLUTE MAXIMUM RATINGS S G S-THOMSON

Symbol Parameter Value

Vee Supply Voltage -05t07 \

V) DC Input Voltage -051t0 Vg +0.5 Vv

Vo DC Output Voltage -05t0 Ve +0.5 A"

ik DC Input Diode Current + 20 mA

lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Ioc or Ignp DC V¢ or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature —65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value
Vee Supply Voltage 2t0 6 v
Vi Input Voltage 0to Vee \'
Vo Output Voltage 01to Vgo \
. 74HC Series -40to 85 o
Ta Operating Temperature 54HC Series _5510 125 C
2V 0 to 1000
tr, 1 Input Rise and Fall Time Vee § 4.5V Oto 500 ns
6 V Oto 400

INPUT AND OUTPUT EQUIVALENT CIRCUIT

37 SGS-THOMSON 6
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DC SPECIFICATIONS S G S-THOMSON

Ta=25°C —40to 85°C |- 55to125°C
Symbol Parameter Test Condition 54HC and 74HC 74HC 54HC

Min. . | Max. | Min. | Max. | Min. | Max.

Viy | High Level Input . 1.5 — [ 15 — (15 —
Voltage X 3.15 — | 3815 | — |315 | —
4.2 — a2 — |42 _

Vi Low Level Input . 0.5 — |05 — 105
Voltage X 1.35 — 1.35 —_ 135
1.8 — 1.8 — 1.8

I
High Level Output 0 : : . 1.9

Voltage . —20 A . . . 44
5.9

-4.0 mA
—5.2 mA

Low Level Qutput | 2.
Voltage E 20 pA
or
ViL 4.0 mA
5.2 mA

Input Leakage X V|=Vgc or GND
Current
Quiescent Supply | 6. V|=V¢gc or GND
Current

AC ELECTRICAL CHARACTERISTICS (Vocc=5V, TA=25°C, C = 15pF, Input t,=t;=6ns)
54HC and 74HC

Symbol Parameter
Typ.

tTLH Output Transition Time 4
tTHL
tPLH Propagation Delay Time 18
tPHL (AB.CY)
tpLH Propagation Delay Time 17
tPHL (G1-Y)
tpLH Propagation delay Time 19
tPHL (G2-Y)

&7, SE3:THOMEON




56E D W 7929237 0040056 103 EESGTH M54/74HC238

S 6 S-THOMSON
AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input t,=t;=6ns)

Ta = 25°C —-4010 85°C |-55t0125°C

Symbol Parameter Vee| Test Condition 54HC and 74HC T4HC 54HC

Typ. | Max. . | Max. . | Max.

triy | Qutput Transition | 2.0 75 95 110
true | Time 45 8 15 19 22
6.0 13 16 19

tpuy | Propagation Delay| 2.0 250
tpHL | Time 45 33
(A,B,C-Y) 6.0 28

tpy | Propagation Delay| 2.0 155
tpHL | Time 4.5 31
(G1-Y) 6.0 26

tpu | Propagation Delay| 2.0
tpyL | Time 45 34
(G2-Y) 6.0 29

CiN Input Capacitance 10 pF

Cpp (*) | Power Dissipation —_ pF
Capacitance
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating

current consumption without load. (Refer to Test Circuit)
Average operating current can be obtained from the equation: Ige (opr)=Cpp-Veefin+ lcc

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Igc (Opr.)
WAVEFORM

&ns 6ns.

fww—K— Yee
50% K

[10'1. k— _GND

trin .'__,.'THL

M W% Vo
(IN-PHASE) 507
10%, VoL
tPLH L

frHL ttTLH
Y 907
(OUT OF PHASE) 50%
10%

r VoL
teHL ——L tpLH

VoH

$-10527

INPUT WAVEFORM IS THE SAME AS THAT IN CASE
OF SWITCHING CHARACTERISTICS TEST




