GD54/74HC147, GD54/74HCT147
10-TO-4 LINE (DECIMAL-TO-BCD) PRIORITY ENCODER

General Description
These devices are identical in pinout to the Pin Configuration
54/74L.S147. This encoder features priority en- ’
cording of the inputs to ensure that only the highest A3 E U E] Vee
input lines are er?coded tp a four actnve-lpw BCP‘ R, E ] ne.
coded when all nine data inputs are at a high logic _ _
outputs. The implied decimal zero condition is en- Ag E [14] Y3
coded when all nine data inputs are at a high logic Rq E E A,
level (inactive). These devices are characterized for x 147 x
operation over wide temperature ranges to meet in- _7 ] 12] _'
dustry and military specifications 2] [17] %o
£Z 7] [19] Ag

ono 3] [9] Yo
Features
* | ow Power consumption characteristic of CMOS Suffix-Blank : Plastic Dual In Line Package

devices Suffix-J . Ceramic D_ual In Line Package

e Output drive capability: 10 LS TTL Loads Min. SuffixD - Smal Outline Package
¢ Operating speed superior to LS TTL
[ ]

Wide operating voltage range: for HC 2 to 6 volts
for HCT 4.5 to 5.5 volts

Low input current: 1uA Max.

Low quiescent current: 80u Max. (74HC)

High noise immunity characteristic of CMOS

Diode protectin on all inputs

Function Table

INPUTS OUTPUTS
Bo By Ao |Rs | A | Rs | A | Ar | g | Vo | V2 |V Vo
HIH/HHIH|H|H|[H{H]|H|H{H]|H
XXX {X[X|X|X[X}JL|L|H{H]L
XIX|X[X[X|X|[X|[L|H|L|H{H]|H
X|IX{X|IX[X[{X|L|H[H[H{jL|[L|L
X|X|X{X|X|[L[H[H|[H[H]L|L[H
X|IX|XIX|L[HIH[H[H[HJL[H|L
X[X[X|L|{H[H{H|H|H{H|L|H[H
X{X|[LI{HIHHIH|H|H{H|H|L|L
X{LIH|HIHIH{H|H|H{H[H|L|[H
LIH|{H|H|[H|H[H|H|H[H|H|H]|L
H = HIGH voitagel level
L = LOW voltage level
X = don't care
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GD54/74HC147, GD54/74HCT147

Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee " DC Supply vdltagé -0.5 +7 v
ok DC input or output diode current “for V,<=0.5 or V>V.+0.5V |20 mA
lo DC output source or sink current for —0.5V<Vy<V+0.5V |285] mA
lec DC V¢ or GND current 150|, mA
Ts,g Storage temperature range -85 150 °C

" above +70°C:
issipati 500 mw
Py Power dissipation per package derate linearly with BmW/K
At distance 1/16%1/32 in.
from case
T Lead temperature for 60 sec(CERAMIC) 300 °C
10 sec(PLASTIC) 260
Recommended Operating Conditions
LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range V..: GD54/74HC Types 2 6 v
GD54/74HCT Types 4.5 55
- DC Input or Output Voltage V, Vg, 0 Ve "
Operating Temperature T,: GD74 Types -40 +85 o
GD54 Types —-55 +125
Input Rise and Fall times t,, t; GD54/74C Types at 2V 1000
at 4.5V 500
ns
at 6V 400
GD54/7T4HCT Types at 4 5v 500

Logic Diagram

Fig. 1 Logic diagram
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GD54/74HC147, GD54/74HCT147

DC Electrical Characteristics for HC

SYMBOL|  PARAMETER - | - TEST-conpmion: | 6 | Ta=25°C . | GOD74HC147 | GDSAHC 14T 4, 0y
U e s T T A s (V- MING | TYP. | MAX. | MIN. | MAX. | MIN. | MAX
HIGH tevel input F20 ] 15 [ 1e s
Viy - , : .45 | 3.15 315 - 3.15 v
: Voltage ‘6.0 | 42 42 | 42
, " LOW level ‘20 | 0.3 03] — |03
Vi . 45 0.9 0.9 o9 | v
o input voltage 6.0 r.2°0 B 4 1.2
) 20 | 19 | 20 1.9 19
. |lon=-20uA | 45 | 44 | 45 4.4 a4
Vou HIGH level ViIN=Vin 60 | 59 | 6.0 5.9 5.9 v
output voltage o Vi [low==4mA | 45 | 398| 4.3 3.84 a7
lon=-5.2mA| g0 | 5.48] 5.2 634} 30 TR
2.0 0.1 01 0.1
LOW level . V=i loL=20ua | 4.5 0.1 . 0.1 0.1
Vo . ) 6.0 0.1 0.1 0.1 v
output voltage OF Vi [ lgp=4mA 45 0.17| 0.26 0.33 0.4
lop=5.2mA | 60 0.15] 0.26 0.33 0.4
Il | Input leakage Current | Viy=V¢c or GND 6.0 0.1 11.0 10 | A
“Quiescent Supply - | ViN=Vgc or GND | . L
1 0 8 16 A
ce Current dout= OpA 6 80 0 1w
DC Electrical Characteristics for HCT
v =25° D74HCT147|G T147
SYMBOL PARAMETER TEST CONDITION cc Ta=25°C G DSAHC UNIT
(V] | MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX
HIGH tevel input 4.5
Vin to | 20 20 2.0 v
Voltage 5.0 :
LOW level 4.5 ) o
Vi ) to . 08 0.8 v
input voltage 55 AR
v HIGH leve! Vin=Vy | lon=—20uA | 45} 44 | 45 4.4 4.4 v
OH output voltage or Vi |lgy=—4mA 45.| 398| 4.3 3.84 3.7 )
v LOW level Viy=Mi } loL=20uA 45 0.1 0.1 0.1 .
oL .
output voltage or Vi | lo.=4mA 45 0.17| 0.26| 0.33] -- 0.4
U™ Input leakage Current Vin=Vcc of GND 5.5 0.1 Q- 1.0 | pA
Quiescent Supply Vin=V¢c of GND
I . A
cc. Current Fout™= OMA 55 8 "30 160 :|. ‘uA
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GD54/74HC147, GD54/74HCT147

AC Characteristics for HC: t,=t,=6ns C =50 pF

Vee T,=25°C GD74HC147| GD54HC147
SYMBOL PARAMETER c UNIT
V) [ MmN | TYP. [ MAX. | MIN. | MAX. | MIN. | MAX.
2.0 50 |1 240
toLwy Bropag_ation delay time 45 18 :Z 222 48 ns
t AntoY ’
P nto¥n 6.0 14 | 27 34 a1
trow 2.0 19 75 95 110
t Output transition time 4.5 7 15 19 22 ns
TH 6.0 6 13 16 19

AC Characteristics for HCT: t=t,=6ns C, =50 pF

SYMBOL PARAMETER Vee T,=25°C GD74HCT147|GD54HCT147
UNIT
™ M. | TYP. [ MAX. | MIN. | MAX. | MIN. | MAX.
torns Propagation delay time
t - - 4.5 20 35 44 53 ns
PHL Anto Yn
triws
t Output transition time 4.5 7 15 19 22 ns
THL

AC Waveform

X, INPUT

¥ a0uTPUT

Fig. 2 Waveforms showing the decimal data
inputs (Zn) to output (Vn) propagation delays

and the output transition times. Note 1o AC waveform

{1) HC : VM=50%: V|=GND to Vcc.
HCT: Vy=1.3V; V|=GND to 3V.
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