GD54/74HC14, GD54/74HCT14
HEX SCHMITT-TRIGGER INVERTERS

General Description

These dewices - are identical in pinout to the Pin Configuration
54.74LS14. They contain six indepandent schmitt-
ingyer inverters. Each circult tunctions as an in-

vertar, but because of the schmitt-trigger action, it wil YV e
hay different input threshoid levels for positive ' E 53] on
Vy4) and for negative {Vy_) going signais. These
devices are characterized for aporation over wide 2A E E] LA
temperature ranges 1o meet industry and military w(@] )
specihcations.

(3] m
Features R O (1] 4
* Low Power consumption characteristic of CMOS b E 4] ov

vevices

+ Qutput drive capabliity: 10 LS. TTL. Loads Min. , .
» Operating speed superiot to LS TTL m:f"’“ c’:‘““wh""‘_‘::fm
¢ Wide operating voltage range: for HC 2 to 6 volts Suttiz:D . Smal Outine Pachage

for HCT 4.5 to 8.6 voits
L.ow input current. 1uA Max.
Low quiescent current: 20u4A Max. (74MC)
High noise immunity characleristic of CMOS
Diode protection on ail inputs
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Logic Symbol and Schematic Diagram Function Table
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GD54/74HC14, GD54/74HCT14

Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee DC Supply voltage -0.5 +7 Vv
hi lok DC input or output diode current for Vi<—0 5 or V>V . +0 5V |20} mA
lo DC output source or sink current for —0 5V<Vy<V+0.5V 125] mA
lec DC V¢ or GND current 150} mA
Tag Storage temperature range ~65 150 °C

above +70°C
I 500 4
Po Power dissipation per package derate linearly with 8BmW/K 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 UNITS
MIN MAX.
Supply-Voltage Range V... GD54/74HC Types 2 6 Y,
GD54/74HCT Types 4.5 55
DC Input or Output Voltage V,, V, 0 Vee \
Operating Temperature T,. GD74 Types —-40 +85 o
GD54 Types —-55 +125
Input Rise and Fall times t,, t;: GD54/74HC Types at 2V 1000
at 4 5V 500
ns
at v 400
GD54/74HCT Types at4.5Vv 500
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GD54/74HC14, GD54/74HCT14

DC Electrical Characteristics for HC

—o5o 1
SYMBOL|  PARAMETER TEST CONDITION | Ve Ta=25°C GD74HCT4 | GDSAHCT4 | \)nyy
(V) | MIN. | TYP | MAX | MIN. | MAX | MiN | MAK
HIGH level nput 20 1.5 1.5 15
Vig 45 | 315 315 315 v
Voltage 6.0 4.2 4.2 42
LOW level 20 03 03 03
v 45 09 09 09 | Vv
input voltage 60 12 12 12
20 | 19 | 20 1.9 19
HIGH level ViN=Viy| lon=—20uA | 45 | 44 | 45 44 44
Vou 60 | 59 | 80 59 59 v
output voltage or Vi { lop=—4mA | 45 398 43 384 37
lon=—5.2mAl 80 | 548| 52 5.34 52
20 0N a1 01
LOW level V=V | loL=20kA | 45 0.1 01 01
VoL 60 01 0.1 01 v
output vottage oV | lg=ama | a5 017] 026 033 04
loo=52mA | 80 015] 026 033 04
Ihnl Input leakage Current Vin=V¢c of GND 60 01 1.0 10 WA
Quiescent Suppl V=V of GND
lec u Rl N=Vee 60 2 20 40 | ua
Current tout=0nA
DC Electrical Characteristics for HCT
1 _
Tp=25°C GDTAHCT14TGD’4HCT14
SYMBOL PARAMETER TEST CONDITION Ve A ° UNIT
(V) | MIN | TYP [MAX | MIN | MAX ’ MIN | MAX
HIGH level input 45
Vin to | 20 20 20 v
Voltage 55
[
| LOW leve! 45
Vi to 0.8 08 o8 v
nput voitage 55
Vo | HIGH level Vin=V | lop=—20uA | 45 |44 |45 44 44 v
output voltage orVy | lgu=-4mA | 45 | 39843 384 3z
Vo, | LOW level ViN=Vig| lou=20uA | 45 01 01 01 v
output voitage orVy | g =amA | 45 017 | 0.28 033 04
Dingl Input leakage Current Vin=Vecor GND 55 01 10 10 | kA
Quiescent Supply Vin=Vg¢ or GND
lcc Current Touy=OKA 5% 2 20 40 1 A




GD54/74HC14, GD54/74HCT14

Transfer Characteristic for HC

Ta=25°C GD74HC14 | GD54HC14
SYMBOL PARAMETER TEST CONDITION Vee A UNIT
(VY | MIN | TYP. | MAX. | MIN. | MAX | MIN. | MAX
Positive-going 20 | o7 [12 |15 (o7 |15 o7 |15
Vi, 45 | 17 |24 |315] 17 |315| 17 [315]| v
threshold 60 | 21 [32 |42 |21 |42 |21 |42
Negative-going 20 | o3 |oes|10 [03 |10 |03 |10
Vo 45 |09 |17 |22 |09 |22 |09 {22 v
threshold 60 |12 )21 |30 |12 )30 |12 ]3¢0
20 (o2 (o5 |10 |02 |10 |02 |10
Vi [Hysteresis(Vy, —Vy_) 45 | 04 |09 |14 |04 |14 |04 |14 v
60 |05 |13 |17 |05 |17 |05 |17
Transfer Characteristic for HCT
Ta=25°C GD74HCT14 | GD54HCT14
SYMBOL PARAMETER TEST CONDITION Vee UNIT
(V7 | MIN | TYP |MAX | MIN. | MAX | MIN | MAX
v Postive-going 45 2 15519 {12 |19} 12}|19 v
™ lihreshold 55 | 14 [175] 29 | 14 |21 14 ] 21
v Negative-going 45 | 05 |085( 12 |05 | 12|05 |12} |
T~ |threshold 55 06|10 |14 |06 | 14|06 | 14
4. 4 14 04 14 04 14
Viy Hysteresis{Vy . —Vy_) ° © 09 v
55 | 05| 10| 15| 05|15 |05] 158
AC Characteristics for HC: t,=t,=6ns C =50 pF
v T,=25°C GD748C 14 | GDEIHCT4
SYMBOL PARAMETER cc u o TR it
VM) | MIN | TYP [MAX | MIN | MAX | MIN | MAX
20 36 150 T 1
toi Propagation delay tme 120 80
t A 6 nY 45 11 24 30 36 ns
L 60 9 20 24 30
e 20 19 75 95 10
. Output transition time 45 7 15 19 22 ns
| 6.0 6 13 15 19
AC Characteristics for HCT: t,=t,=6ns C =50 pF
B I Vee T,=25°C GD74HCT14 | GD54HCT14
SYMBOL PARAMETER ¢ — —— uniT
VU MIN | TYP | MAX | MIN | MAX | MIN | MAX
' )
FLH Propagation delay time 45 5 05 31 2g ns
tom nA to nY
tTLH
\ Output transition time 45 7 15 19 22 ns
THL
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GD54/74HC14, GD54/74HCT14

Typical Applications

Zut

GND —~——— GND
{b) A Schmitt tngger offers oflers maximum noise mmunity

fa) A Schmitt tngger squares up inputs with slow nse and fall umes

Fig. 3 Typical applications

Transfer characteristic waveforms

Viefoe ¢
vy Vi
VY. X &
Yo | | !
Yo
[FS N VI ;T
Vr. V1. Fig. 5 Wave forms showing the definition of V¢,
Vr_ and V| where Vy and Vy_ are between
Fig. 4 Transfer characteristic limits of 20% and 70%.

AC Waveform

nA, n8 INPUT

nY QUTPUT

L Rl

Fig. 8 Waveforms showing the input {nA, nB)
to output (nY) propagation delays and the
output transition times.

Note to AC waveform
(1) HC  Vu=50%. V,=GND 10 V(¢
HCT Vy=1 3V, V,=GND to 3V
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