GD54/74HC648, GD54/74HCT648
OCTAL 3-STATE INVERTING TRANSCEIVERS

AND D-TYPE FLIP-FLOPS

General Description

These devices are identical in pinout to the
54/741.5648. they are bus transceivers with D-type
flip-flops designed for high speed multiplexed
transmission of data. Depending upon the states of
the data source selection inputs, data may be routed
to the outputs either from the flip-flops or directly
from the inputs. The output enable and the direc-
tion pins control the transceiver function. Only one
of the two buses, A or B, may be enabled as out-
puts at any time. However, when either or both of
the outputs are in the high impedance state, the pins
may be used as inputs to the D-type flip-flops for
storage of data. The HC/HCT 646 have similar func-
tion with noninverting outputs. These devices are
characterized for operation over wide temperature
ranges to meet industry and military specifications.

Features

e Low Power consumption characteristic of CMOS
devices

e Output drive capability: 15 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: 1A Max.

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

High noise immunity characteristic of CMOS

Diode protection on all inputs

Function Table

Pin Configuration
CLKag [ U [8) Voo
Sae 2] 23] CLK g
DIR 5] 2] Sga
LE O [doE
A, % 0] B,
el a8 [PP
A [=] B,
A, (2] 7] 8,
As [5] 1e] B,
Re [12] 5] B
A [ 2] By
GND [12] B
Suffix-Blank : Plastic Dual In Line Package
Suffix-J . Ceramic Dual In Line Package
Suffix-D : Smail Qutline Package

INPUTS DATA 1/O*

— — —T— — FUNCTION

OE|DIR|CLKAg|CLKgA|Sag|Ssal Ag to A; | By to B,

H| X |HorL|HorL} X | X inout inout isolation

H| X t i X | X P P store A and B data

LiLy) X X | x|L ) real-time B data to A bus
output input —

Lt X X X|H stored B data to A bus

L{H| X X fL|x]| . real-time A data B bus
input output —

L{H|HorL X H|X stored A data to B bus

* The data output functions may be enabled or disabled by
various signals at the OF and DIR inputs. Data input functions
are always enabled. i.e.. data at the bus inputs will be stored
on every LOW-to-HIGH transition on the clock inputs
= HIGH voltage level
= LOW voltage level
= don't care
= LOW-to-HIGH level transition

- X~ I
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GD54/74HC648, GD54/74HCT648

Logic Diagram

T0
> CHANNELS
2108

CLKg, _Dc

Fig. 1. Logic Diagram
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GD54/74HC648, GD54/74HCT648

Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee DC Supply voltage -0.5 +7 \
I lok 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<Vc+0.5V 135] mA
Icc DC V¢ or GND current {70] mA
Tag Storage temperature range —-65 150 °C

. above +70°C:
P " .
o Power dissipation per package derate linearly with 8mW/K 500 mw
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
MiIN. MAX.
Supply-Voltage Range V... GD54/74HC Types 2 6 A
GD54/74HCT Types 4.5 5.5
DC Input or Output Voltage V,. V4 0 Ve \
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 6V 400
GD54/74HCT Types at 4 5V 500
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GD54/74HC648, GD54/74HCT648

DC Electrical Characteristics for HC

v, =25° :
SYMBOL PARAMETER TEST CONDITION cc Ta=25°C GD74HCT648/GDSAHCT 648) ;\r
M | MIN. | TYP. | MAX. | MIN. | MAX. [ MIN. | MAX.
HIGH level input 2.0 1.5 1.5 1.5
Vi 45 | 3.15 3.15 3.15| Y
Voltage ' 6.0 4.2 4.2 4.2
LOW level 2.0 0.3 0.3 0.3
Vi ) 4.5 0.9 0.9 0.9 v
input voltage 6.0 12 1.2 1.2
20 |19 | 20 1.9 1.9
_ low=—20pA | 45 | 44 | 45 4.4 4.4
Vow HIGH level VIN=Vin 60 | 59 | 6.0 5.9 5.9 v
output voltage orViL llon=-6mA | 45 | 398| 4.3 3.84 37
lon=—7.8mA| 6.0 | 548} 5.2 5.34 5.2
2.0 0.1 0.1 0.1
LOW level Vin=Vin loL=20uA 45 01 0.1 0.1
VoL 6.0 0.1 0.1 01 v
output voltage or Vi g =6mA 45 0.17| 0.26 ") 033 0.4
loL=7-8mA 6.0 0.15| 0.26 0.33 0.4
It Input leakage Current ViN=V¢c or GND 6.0 0.1 | 1.0 1.0 | pA
Three-State VIN=V Vo=V
1 IN™YIH o~ ¥ce 6.0 0.01| 0.5 5.0 10.0 A
0z leakage current or Vi or GND ¥
lce Quiescent Supply Vin=Vgc or GND 6.0 8 80 160 A
Current lout= OpA
DC Electrical Characteristics for HCT
v, =25° 64 54HCT648
SYMBOL PARAMETER TEST CONDITION cc Ta=25°C GD74HCT648|GD UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX.
HIGH level input 4.5
Vin to 20 2.0 2.0 v
Voltage 5.0
LOW level 4.5
Vi ) to 0.8 0.8 0.8 v
input voltage 5.5
v HIGH level Vin=Vi | lon=—20pA | 45 | 44 | 45 4.4 4.4 v
OH
output voltage orViL igy=—6mA | 45 | 3.98} 4.3 3.84 a7
v LOW level Vin=Vi | loL=20uA 45 0.1 0.1 0.1 v
oL
output voltage or Vi [ 1p, =6mA 45 0.17| 0.26 0.33 0.4
hini Input leakage Current ViN=Vgg or GND 5.5 0.1 1.0 1.0 | uA
Three-State ViN=V Vo=V
I IN" “IH 0~'CC [ 55 0.01| 05 . 10.0 | A
0z leakage current or Vi or GND 5.0 ¥
Quiescent Supply ViIN=Vge or GND
) 5.5 8 0 160 [ uA
cc Current lout=OHA 8 K
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GD54/74HC648, GD54/74HCT648

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

T,=25° 4 HCB48
SYMBOL PARAMETER Vee a=25°C GD74HC648 | GDS4HC UNIT
(V) | MIN. | TYP. | MAX. [ MIN. | MAX. | MIN. | MAX.
20 | 80 | 30 100 120
t,, Pulse with CLKpg, CLKga a5 | 16 | 10 20 25 ns
8.0 | 14 8 18 22
20 | 60 | 30 100 120
tsy Setup time An, Bn to CLKpg, CLKga| 4.5 | 12 | 10 20 25 ns
60 | 10 8 18 22
2.0 3 ) 3 3
t Hold time An, Bn to CLKpg, CLKgy | 4.5 3 0 3 3 ns
6.0 3 0 3 3
AC Characteristics for HC, t,=t;=6ns C =50 pF
r— L
Ta=25°C 74HC648 | GD54HCE48
SYMBOL PARAMETER Vee A @b GDS UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX.
. 2.0 6 | 20 5 4
M Clock :
fax aximum o 45 | 30 | 65 25 20 MHz
Pulse Freguency 6.0 35 75 30 25
tpLh/ Propagation Dealy Time ig ‘11: 1;8 122 218 ns
tpHL An, Bn to Bn, An 6.0 14 | 26 33 a8
teLn Propagation Delay Time ig ‘1‘2 1;2 122 218 ns
tPHL CLKag, CLKga to Bn, An 6.0 10 04 32 38
to ! Propagation Delay Time ig ?g 1:532 128 228 ns
tHL Sag. Sga to Bn, An 6.0 15 | 22 45 55
tpzn/ 3-state Output Enable Time 4212 ?g 1;2 228 2;8 ns
tpzL OE to An, Bn 6.0 16 | 30 38 45
tp 2/ 3-state Output Disable Time ig ?g 1;(5) 228 2;8 ns
tpHz OE to An, Bn 6.0 16 | 30 38 45
toz/ 3-state Output Enable Time i'g ?g 1;2 238 2‘;8 i
tpzL DIR to An, Bn, 6.0 16 | 30 38 45
tpLz/ 3-state Output Disable Time i‘g ?g 1;2 238 2‘;3 i,
toHz DIR to An. Bn 6.0 16 | 30 38 45
o 2.0 15 | 60 75 90
tTL“ Output Transition Time 45 6 12 15 18 | ns
T 6.0 5 10 13 15
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Timing Requirements for HCT: t,=t;=6ns C, =50pF

Tp=25°C GD74HCT648|GD54HCT648
SYMBOL PARAMETER Vee A UNIT
v} MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX.
t Pulse with CLK g, CLK 4.5 16 10 20 25 ns
w AB BA
t Setup time An,Bnto CLK zg, CLK 4.5 12 10 20 25 ns
SU AB BA
th Hold time An,Bnto CLKag, CLKga| 4.5 | 3 0 3 3 ns
AC Characteristics for HCT, t,=t;=6ns C_ =50 pF
=25° 74 GD54HCT648
SYMBOL PARAMETER Vee Tp=25°C GD74HCT648 c UNIT
v) MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX.
Maximum clock
frmax ' 45 | 27 | 54 22 18 MHz
pulse frequency
toLn/ Prop_agatlorl Dealy Time 45 16 30 36 40 ns
tPHL An, Bn to Bn, An
toLH Propagation Delay Inme_ 45 14 o8 as 40 ns
tPHL CLKAB' CLKBA to Bn, An
toLn/ Propagation Delay Time 45 18 ag 50 60 ns
lPHL SABY SBA to §n, Fn ’
tpzi/ 3-state Output Enable Time 45 19 38 42 52 ns
tpz\. (ﬁ to I_\'n, §n ’
tprz/ 3-state Output Disable Time 45 19 3 42 52 ns
!PHZ 6E to Kn, §n ’
tezn/ 3-state Output Enable Time 45 19 a8 42 52 ns
tpz1 DIR to An, Bn, '
tp 2/ 3-state Output Disable Time 4.5 19 38 42 52 ns
tpnz DIR to An, Bn ’
triH/
tT'-H Output Transition Time 45 6 | 12 15 18 | ns
THL
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AC Waveforms

Y
INPUT

8.,
OUTPUT

Fig. 2 Waveforms showing the input A, §n
to output En, A, propagation delays and the
output transition times.

OUTPUT

typL»l e = ety

Fig. 4 Waveforms showing the input Spg, Sga
to output B,,, A, propagation delays and out-
put transition times.

h
1} l

CLKag,

CLKgp, weut ] Y

— Wy ——————
B A vyt!
OUTPUT
- = tpHL tpLH —! -

Fig. 3 Waveforms showing the A, B, to
CLKag, CLKgs set-up and hold times, clock
CLK g, CLKga pulse width, maximum clock
pulse frequency and the CLK,g, CLKg, to
output_Bn, _An propagation delays.

{ N \ (1)
v Vi

DIR INPUT ’ ‘ M
| PHZ |- ApZH -+ -
90%
A, OUTPUT \ v
| tpLz |- tpzL —+| -—
Aq OUTPUT / vu''!
0%
-~ pZH tpHZ > e
20%
B ouTeUT VM(” k_
-=l 1oz tpiz+ -
B )
8, OUTPUT v
10%

Fig. 6 Waveforms showing the input DIR to
output A, B, 3-state enable and disable
times.

OE INPUT

Ap By
OUTPUT
LOW-10-OFF
OFF-10- LOW

An.By
OouUTPUT
HIGH-10-OFF
OFF -to-HIGH

+ outputs
enabled disabled enabled

Fig. 5 Waveforms showing the input OE to
output A,, B, 3-state enable and disable
times.

Note to AC waveforms
(1) HC : V,=50%: V,=GND to V..
HCT: V,,=1.3V; V,=GND to 3V.
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