GD54/74HC173, GD54/74HCT173
QUAD 3-STATE D-TYPE FLIP-FLOPS WITH

COMMON CLOCK & CLEAR

General Description

These devices are identical in pinout to the
54/74LS173. They consist of four D-type flip-flops
operating synchronously from a common Clock
and clear. Data, when enabled, are clocked into the
four D-type flip-flops on the rising edge of the com-
mon clock. When either or both of the output enable
controls is high, the outputs are in a high-impedance
state. The clear feature is asynchronous and active-
high. These deveices are characterized for opera-
tion over wide temperature ranges to meet industry
and military specifications.

Features

* Low Power consumption characteristic of CMOS
devices

¢ QOutput drive capability: 15 LS TTL Loads Min.

* 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: 80uA Max. (74HC)

High noise immunity characteristic of CMOS

Diode protection on all inputs

Function Table

INPUTS OUTPUTS
REGISTER OPERATING MODES
CLRICLK]|1G [2G|nD [ nQ {register)
clear H | X | XXX L
et Toad L|tir]rfl L
parallet loa L Ern H
LX]|h]X]|X an
hold hange
old {no change) lx Ixlnlx an
3-STATE BUFFER INPUTS QUTPUTS
OPERATING MODES - T —
nQ {register) [10E| 20E | 1Q | 2Q | 3Q | 4Q
4 L Lle oLl
rea H Ll L |H|R|H]|H
disabled X Hx z|ztiz|z
sa X x|nlzlz|z]|z

o -~ r- I

x

-

Pin Configuration

108 [1] U 6] Ve
20¢ 2] 5] cLR
10 3] [14] 10
2a [4] [13] 20
30 [5] 173 2] 30
a0 6] 7] 40
ok 7] [10] 25
ono [8] 3] 13

Suffix-Blank - Plastic Dual In Line Package
Suffix-J . Ceramic Dual In Line Package
Suffix-D Small Outline Package

HIGH voltage level

HIGH voltage level one set-up time prior to the LOW-to-HIGH CLK transition
LOW voltage level

LOW voltage levet one set-up time prior to the LOW-to-HIGH CLK transition
lower case letters indicate the state of the referenced input (or output)
one set-up time pror to the LOW-to-HIGH CLK transition

dont care

high impedance OFF-state

LOW-to-HIGH CLK transition
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GD54/74HC173, GD54/74HCT173

Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN. MAX UNIT
Vee DC Supply voltage -0.5 +7 Vv
b lox DC input or output diode current tor V<—0.5 or V>V +0.5V 120] mA
lo DC output source or sink current for —0.5V<V,<V,.+0.5V 135| mA
lec DG V¢ or GND current |70] mA
Tag Storage temperature range -65 150 °C

- above +70°C.
Pp Power dissipation per package derate inearly with BmW/K 500 mw
At distance 1/16+1:32 in.
from case
T L.ead 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,. V, 0 Vee v
Operating Temperature T, GD74 Types —40 +85 o
GD54 Types -55 +125
input Rise and Fall tmes t, t; GD54:74HC Types at 2V 1000
at 4 5V 500 ns
at 6V 400
GD54/74HCT Types at 4.5V 500
Logic Diagram
10 2D a 4D
26 [DA
cwf>—P>o ; -
ED o] o Ll; D ap- L i ap~ D apP
CLKFF1 JCLKFF 2 ICLKFF3 CLIKFF4
A 1 . .
fp ¢ Rp ¢ Rp ar— Hp il
an>—> i 3 7 i
VaE
el 20 an a0

Fig. 1 Logic symbol

4-262




GD54/74HC173, GD54/74HCT173

DC Electrical Characteristics for HC

SYMBOL|  PARAMETER TEST CONDITION | Vee Ta=25°C GD74HC173 | GDSAHCITS |yt
V) MIN | TYP [ MAX. | MIN | MAX | MIN | MAX.
HIGH level input 20 15 15 15
Vi 4.5 315 315 315 Vv
Voltage 60 | 42 42 42
LOW level 20 03 03 03
Vi 45 09 09 09 | v
input voltage 6.0 12 12 190
20 19 20 19 1.9
HIGH level VINSViH| lon=—20uA | 45 | 44 | 45 4.4 4.4
Vou 60 | 59 | 6.0 59 59 Vv
output voltage orV, |lon=—6mA | 45 | 398| 43 384 37
lon=-78mA| 60 | 548 5.2 534 52
20 01 01 01
LOW tlevel Vin=Vi| loL=20uA 45 0.1 01 01
Vou 60 01 01 o1 |
output voltage or v, | loL=6mA 4.5 017| 026 033 04
lo.=7.8mA | g ¢ 015| 0.26 033 04
Il Input leakage Current Vin=V¢c or GND 6.0 01 10 10 uA
Three-State Vin=VIH Vo=Vee
loz leakage current or V) or GND 6.0 001] 05 50 100 HA
Quriescent Supply ViIN=Vce or GND
) 60 A
cc Current lout=O0uA 8 80 160 | M
DC Electrical Characteristics tor HCT
Tpo=25°C GD74HCT173|GD54HCT173
SYMBOL PARAMETER TEST CONDITION Vee A : UNITO
Vi MIN | TYP. | MAX | MIN. | MAX. | MIN. | MAX
HIGH level input 45
Vin to | 20 20 20 v
Voltage 55
LOW level 4.5
Vi to 08 08 08 | Vv
input voltage 55
Vop | HIGH level Vin=Vin | lon=—20uA | 45 |44 |45 44 44 v
output voltage orvy |low=—6ma | 45 [398 |43 384 37
Vo | LOW level Vin=Vi| loL=20uA | 45 0.1 01 o1 |
output voltage or Vg | loo=6mA | a5 017 | 026 0.33 04
Jin! Input Jeakage Current Vin=Vccor GND 5.5 01 to 10 | WA
Three-State VIN=VIH| Vo=V
l o=Vce
0z leakage current or Vi or GND 55 001] a5 50 100 | uA
Quiescent Supply Vin=Vgc or GND A
lec Current lour=OuA 55 0ot 8 80 160 | H
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GD54/74HC173, GD54/74HCT173

Timing Requirements for HC: t,=t;=6ns C =50 pF

v Ta=25°C GD74HC173 | GDS4HCI73 | 00
SYMBOL PARAMETER cc UNI
(VI | MIN. | TYP | MAX | MIN | MAX | MIN | MAX \
20 | 80 | 30 100 120
oR 45 | 186 10 20 25 ns
60 | 14 8 18 22
t Pulse width
20 | 80 | 30 100 120
CLK 45 16 10 20 25 ns
60 | 14 8 18 22
20 | 80 | 30 80 100
Data to CLK 45 15 10 18 20 ns
. Set up time 60 14 8 16 18
s before CLK t 20 5 0 5 5
PRor CLR to CLk 45 5 o 5 5 ns
60 5 0 5 5
20 3 0 3 3
h Hold time CLK to Data 45 3 o 3 3 ns
| 60 3 0 3 3
AC Characteristics for HC: t,=t;=6ns C_ =50 pF
SYMEOL PARAMETER Vee To=25°C GD74HC173 | GDS4HC173 |\ 0o
(V) | MIN | TYP | MAX | MIN | MAX | MIN. | MAX.
20 6 20 5 4
Maximum Clock =
frmax 45 | 30 65 25 20 NiFY
=1 z
ulse Frequency 6.0 35 75 30 25
20 65 [ 170 220 300
G Propagation Delay time 45 17 | 3a 42 55 | ns
1PHL ClKto nQ 60 16 | a2 38 50
. Propagation Delay time 20 55 | 160 210 260
‘F’LH F 10 nG 4.5 16 32 40 50 | ns
PHL on 6.0 15 | 26 32 38
X 20 50 | 150 190 230
PIn 3-state Output Enable Time 45 16 30 38 45 ns
tpze nOE to nQ 60 15 | 26 32 38
20 50 | 150 190 220
tPHz 3-state Qutoul Disable Time 45 16 30 38 45 ns
teLz nOE to nQ 68 15 | 26 32 a8
. 20 15 60 75 90
[;LH Output Transition time 45 6 12 15 22 ns
HL 6.0 6 13 13 12
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GD54/74HC173, GD54/74HCT173

Timing Requirements for HCT: t,=t,=6ns C_ =50 pF

v Ta=25°C GD74HCT 173|GD54HCT173 UNIT
SYMBOL PARAMETER cc
MIN. | TYP | MAX | MIN [ MAX [ MIN [ MAX
CLR 45 18 10 20 25 ns
tw Pulse width
CLK 45 10 10 20 25 ns
tsu Setup time Data to CLK 45 15 10 18 20 ns
trec Recovery time PR or CLR to CLK 45 5 0 5 5 ns
t Hold time CLK to Data 45 | 3 0 3 3 ns
AC Characteristics for HCT: t,=t=6ns C_ =50 pF
SYMBOL PARAMETER Vee Ta=25°C GD74HCT173|GD54HCT173 UNIT
MIN TYP | MAX. | MIN | MAX. | MIN. [ MAX
Maximum Clock
fmax Pulse Frequency 45 27 54 22 18 MHz
tor s ¢ ) )
PLH Propagation Delay time 45 18 36 44 56 ns
ton CLK to nQ
tpim 7 Propagation Delay time 45 17 34 42 50 ns
tpHL CLR to nQ
tpzn ¢ 3-state Output Enable Time
oot G 45 17 | 32 40 40 | ns
t ’
tPHZ 3-s_ta!e Output Disable Time 4.5 17 32 40 40 ns
PLZ nOE to nQ
T Output Transition ti 45 7 12 15 18 | ns
by, put Transition time .
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GD54/74HC173, GD54/74HCT173

AC Waveforms

CLK INPUT

nQ QUTPUT

Fig. 2 Waveforms showing the clock (CLK) to
output (nQ) propagation delays, the clock
pulse width, the output transition times and the
meximum clock pulse frequency.

CLR INPUT

CLK INPUT

nQ QUTPUT 't

Fig. 3 Waveforms showing the master clear
{CLR) pulse width, the master clear to output
(nQ) propagation delays and the master clear
to clock (CLK) recovery time,

QuTPUT
LOW-t0-OFF
QFF -to- LOW

QUTPUT
HIGH -ta - OFF
OFF - 10-HIGH

outputs , Outputs | Qutputs
enabled disabled anabled

Fig. 4 Waveforms showing the 3-state enable
and disable times.

CLK INPUT

Fig. 5 Waveforms showing the data set-up
and hold times from input (NG, nD) to clock
(CLK).

Note to Fig. 5§
The shaded areas indicate when the input is

permitted to change for predictable output
performance

Note to AC waveforms
iy HC Via=50% Vv - GND to V(¢
HCT Vy=13V V,=GND to 3V
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