GD54/74HC21, GD54/74HCT21

DUAL 4-INPUT AND GATES

General Description

These devices are identical in pinout to the
54/741L.521. They contain two independent
4-input AND gates. These devices are characteriz-
ed for operation over wide temperature ranges to
meet industry and military specifications.

Features

* | ow Power consumption characteristic of CMQOS
devices

¢ Qutput drive capability: 10 LS TTL Loads Min.

e Qperating 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: 20uA Max. (74HC)

High noise immunity characteristic of CMOS

Diode protection on all inputs

Logic Symbol and Diagram

Pin Configuration

1a 1] U [12] Ve
18 [2] [13] 20
n.c. E E]2C

1CE 21 En.c.
10 5] Ezs
1v [6] '_T]u

ano [7] [8]2v
Suffix-Blank : Plastic Dual In Line Package
Suffix-J . Ceramic Dual In Line Package
Suftix-D . Small Outline Package

Function Table

INPUT OUTPUT
nA [ nB | nC [ nD ny

xX X X
X X x
I X X X
I X XX
Irrrrer

I

H

H=HIGH Voltage leve!
L=LOW Voltage leve!
X=don't care

1]1a
2|18 A

1v] 6
4]1c —
s|ip 8
924 Y
10{28 ¢
] 2v| B
12j2¢

D

13120
Fig. 1 Logic symbol Fig. 2 Logic diagram {one gate)

4-51




GD54/74HC21, GD54/74HCT21

Absolute Maximum Ratings

SYmMB0oL PARAMETER CONDITIONS MIN MAX UNIT
Vee OC Supply voltage -05 +7 v
" ok DC input or output diode current for V<=0 5 ur V>V +0 5V 120 mA
I DC output source or sink current for —0 5V<VYyV o +0 5V 125] mA
lec DC V¢ or GND current |50} mA
Toq Storage temperature range ~-65 150 °G
above +70°C
Power diss -kage 50 w
PD ower dissipation per package derate hnearly with BmW/K 0 m
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 T UNITS
MIN : MAX
Suppiy-Voltage Range V... GD54/74HC Types 2 6 \
GD54:74HCT Types 45 55 |
DC input or Output Voltage V,. V, 0 Vee Y
Operating Temperature T, GD74 Types —4Q +85 e
GD54 Types —-55 +125
input Rise and Fall times 1. t, GD54:74HC Types at 2V 1060
at 4 5V 500 s
at 6V 400
i GD54.74HCT Types at 4 5V 500
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GD54/74HC21, GD54/74HCT21

DC Electrical Characteristics for HC

—o5e I
SYMBOL|  PARAMETER TEST CONDITION | Vg Ta=257C GD74HC21 | GDSAHC21 |y
V) [ MIN [ TYP [ MAX | MIN | MAx | MiN | MAX
HIGH level input 20 1.5 15 15
Vin N 45 | 3.15 315 3.15 v
voitage 60 | a2 42 a2
LOW tevel 20 03 03 03 l
ViL 45 09 09 aa | v
input voltage 60 12 12 12
20 |19 | 20 19 19
HIGH level ViN=Viu | lon=—20uA | 45 | 44 | 45 44 44
Von 60 | 59 | 60 59 5.9 v
output voltage orVy | lpy=—4mA | 45 | 398| 43 384 3.7
loy=-52mA| 60 | 5.48| 52 534 52
2.0 01 01 o1 |
LOW level Vin=Yi! loL=20uA | 45 01 01 01
VoL 60 01 01 01 v
output voltage or v Io=4mA 45 017{ 026 033] Ca
loL=52mA | 6.0 015| 026 033 04
liingl Input leakage Current ViN=Vge or GND 60 01 10 1 10 uA
Quiescent Suppl ViN=V¢e or GND
lec upply IN=Yee 60 2 20 40 | uA
i Current Jout=0OuA
DC Electrical Characteristics for HCT
Ta=25° D74HCT21 | GD54HCT 21
SYMBOL PARAMETER TEST CONDITION | V¢c A=257C G G c UNIT
(VI | MIN | TYP | MAX. | MIN | MAX | MIN | MAX |
HIGH level input 45
Vin to | 20 20 20 v
Voltage 55
LOW level 4.5 ;
Vie to 08 08 ! 08 | v
. input voltage 55 J
T VN=Vin | lon=—20uA | 45 |44 |as5 44 14
Von HIGH level INTViH | 'oH H - v
outout voltage orVy | lon==4mA | 45 | 39843 3.84 BEX
VoL | LOW level ViN=Vin| loL=20pA | 45 01 01 } o1l
1
output voltage orVy | lgu=ama | 4.5 017 | 026 0.33| 04 |
Hinl Input leakage Current Vin=V¢cor GND 55 01 10 10 | uA
Quiescent Supply ViN=Vcc or GND
4
lcc Current loyt =0uA 55 2 20 ° l uA ]

N
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GD54/74HC21, GD54/74HCT21

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

Vee T,=25°C GD74HC21 | GDS4HC21
SYMBOL PARAMETER UNIT
(V) MIN | TYP | MAX | MIN. | MAX | MIN. | MAX
toun Propagation delay time i(; fi ?g 1;2 ]Zg
ton nA, n8, nC,nDto nY 6'0 8 15 20 23 ns
| Sy 20 25 70 85 100
1 Output transition time 4.5 8 15 18 22 ns
T 6.0 7 13 16 19

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

Voo T,=25°C GD74HCT21 | GD54HCT21
SYMBOL PARAMETER - UNIT
V) I MIN | TYP |MAX | MIN | MAX. | MIN. | MAX.
teuns Propagation delay time
4. 1 2 40
tor nA, nB, nC. nD to nY 5 ° S 80 ns
‘TLH,’
1 Qutput transiton time 45 8 i5 18 22 ns
THL

AC Waveform

nt rB nC
nD INPUT

~Y wuuTPUT

g -l L‘TL»«

Fig. 3 Waveforms showing the input (nA, nB,
nC, nD) to output (nY) propagation delays and

the output transition times. Note to AC waveform

1) HC  Vu=50% V,=GND lo V¢,
HCT Vy=1 3V V,=GND to 3V
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