GD54/74HC163, GD54/74HCT163
SYNCHRONOUS BINARY COUNTER
WITH SYNCHRONOUS CLEAR

General Description

These devices are identical in pinout to the Pin Configuration
54/74LS163. They contain a 4-bit binary counter
consisting of four flip-flops. All flip-flops are clock- e [0 U [16] vee
ed simuftaneously on the positive edge of the clock

input. Counters ;ay be preset usinggthe ioad input o2 [15] rco
at the rising edge of clock. All the counters may be Og E Zﬂ Qg
cleared synchronously by utilizing the clear input. That D, E [13] a,
is, the counters are cleared on the positive edge of 163

the clock while the clear input is held low. The 0, [5] 12] 22
HC/HCT 163 is similar in function to the HC/HCT 03 6] [11] 03
161 which is cleared asynchronously. These ENPE E ENT
devices are characterized for operation over wide
temperature ranges to meet industry and military ano 8] [ o] ToAD
specifications.

Suffix-Biank  Plastic Dual In Line Package
Sutfix-J Ceramic Dua! In Line Package
Features Sulfix-D Small Qutine Package
s | ow Power consumption characteristic of CMOS
devices
e Qutput drive capability: 10LS 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: 80uA Max. (74HC)
High noise immunity characteristic of CMOS
Diode protection on all inputs
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Note 1o function table

* The RCO output & HIGH when ENT 1s HIGH and the counter 1s at terminal count (HHHH).

h HIGH voltage leve) one set-up tme prior to the LOW-to-HIGH CLK transihon

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

q lower case letters indicate the state of the referenced output one set-up time prior to the LOW-
to-HIGH CLK transiton

Wowon

4-234




GD54/74HC163, GD54/74HCT163

Logic Diagram
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Fig. 1 Logic diagram

Output Sequence

llustrated below is the following sequence:

Clear outputs to zero (HC/HCT 163 is asynchronous)
2. Preset to binary twelve

3. Count to thirteen, fourteen, zero, one, and two

4. Inhibit

-

pata J O, ———————

NPUTSY} = - — — — — — — — — -
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OUTPUTS — .
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RCO T3 137415 0 T 2
I | W ——COUNT— e INHIBIT——
SYNC
cusm}
ASYNC PRESET
CLEAR

Fig. 2 Output Sequence
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GD54/74HC163, GD54/74HCT163

Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vee DC Supply voltage -05 +7 \
hic lox DC input or output diode current for V<—0 5 or V>V+0 5V 120} mA
) DC output source or sink current for —0 SV<V5<V+0.5V 125] mA
fec DC Vi or GND current i50{ mA
Tog Storage temperature range -65 150 °C

above +70°C:
P P 500 mw
o ower dissipation per package derate linearly with 8mw- K

! At distance 1/16%1/32 in

i 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 \
GD54.74HCT Types 45 5.5
DC Input or Output Voltage V,. V, 0 Vee v
Operating Temperature T,. GD74 Types —~40 +85 oG
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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GD54/74HC163, GD54/74HCT163

DC Electrical Characteristics for HC

SYMBOL|  PARAMETER TEST CONDITION | Ve Ta=25°C GD74HC163 | GDSAHC 163 | |y
(v) { MIN [ TYP. | MAX | MIN. [ MAX | MIN. | MAX
HIGH level input 20 | 15 1.5 15 ‘
Vin 45 | 315 3.15 315 v
Voltage 60 | 42 4.2 42
LOW level 20 03 03 03
Vi 45 0.9 0.9 09 | v
input voltage 6.0 1.2 12 1.2
20 [ 19 ] 20 1.9 1.9
HIGH level VIN=ViH| lon=~20uA | 45 | 44 | 45 4.4 44
Vou 60 | 59 | 6.0 5.9 59 v
output voltage of Vig | loy=—4mA [ 45 | 3.98| 43 3 84 37
loy=—52mA| 6.0 | 5.48| 5.2 5.34 52
20 01 01 01
LOW level VIN=Vii| loL=20sA | 45 01 01 01
Voo 60 01 0.1 01 |
output voitage orVy | g =4mA | 4.5 017| 028 033 04
loL=5.2mA | 6.0 015] 0.26 033 04
Ml Input leakage Current Vin=V¢g or GND 60 01 10 10 | wA
I Vin=
lec Quiescent Supply w=Vcc or GND 6.0 8 80 160 A
| Current louy=0uA
DC Electrical Characteristics for HCT
Ta=25° GD74HCT163|GD54HCT163
SYMBOL PARAMETER TEST CONDITION Vee A c e cTres UNIT
V) | MIN. [ TYP. | MAX. | MIN. [ MAX. | MIN | MAX
HIGH level input 4.5
Vin to | 20 2.0 20 v
Voltage 55
LOW level 4.5
Vi to 0.8 0.8 08 | V
input voltage 5.5
Vou | HIGH level ViN=ViH | lon=—20uA | 45 (4.4 |45 4.4 44 v
output vottage orVy [ lou=—4ma | 45 | 398 |43 384 3.7
Vo | LOW tever VIN=ViH| loL=20pA | 4.5 0.1 01 o1 |y
output voltage orVy | loo=4mA | 4.5 0.17 | 0.26 033 04
{hnt Input leakage Current Vin=Vgcor GND 5.5 0.1 1.0 10 | WA
Quiescent Supply ViN=V¢c of GND
lec | current lour=OHA 5.5 8 8o 160 | A
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GD54/74HC163, GD54/74HCT163

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

Tp=25°C GD74HC163 | GD54HC163
SYMBOL PARAMETER Vee uNIiT
M | MmN [ TYP [ MAX. | MIN | MAX. | MIN. | MAX.
) ) 20 80 | 22 100 120
ty Pulse width CLK high or low 4.5 16 8 20 24 ns
60 14 6 17 20
20 | 100 | 28 125 150
D, to CLK 45 | 20| 10 25 30 ns
60 17 8 21 26
20 | 135 | 39 170 205
LOAD to CLK 45 27 14 34 41 ns
tsu Setup time 6.0 23 | 11 29 35
20 | 170 | 58 220 265
ENP, ENT to CLK 45 34 | 21 a4 53 ns
6.0 29 | 17 37 45
\ _— 20 | 100 | 28 125 150
CLR to CLK 45 | 20| 10 25 30 ns
60 17 8 21 26
2.0 | 160 | 58 200 240
trec Recovery time CLR to CLK 45 32 | 20 40 48 ns
60 27 | 17 34 41
i : 2.0 0 0
\ Hold time All sync, input o I o o "
h to CLK
60 | ol 0 0
AC Characteristics for HC: t,=t;=6ns C, =50 pF
TA=25°C GD74HC16 D54HC16
SYMBOL PARAMETER Voo A S | GDS S uniT
v | MIN. | TYP [ MAX | MIN | MAX | MIN | MAX
Maximum clock 2.0 6 14 5 42
fmax pulse frequency 45 | 31 40 21 21 MHz
60 | 36 | 44 25 25
, 2.0 60 | 200 270 315
to P tion Delay Time
PLH ropagation Deidy Lim 45 21 41 54 65 | ns
toHL CLK to RCO 60 17 35 46 55
| . 2.0 58 | 190 240 285
to ' P tion Defay Ti
PLH ropagafion beway Time 45 19 | 36 48 57 | ns
terL ClK to Qn 6.0 17 30 41 48
) 20 39 | 150 190 225
tp 7 Propagation Delay Time
PLH pagal y m 45 14 | 30 38 45 | ns
teHL ENT to RCO 60 11 26 33 38
o 20 19 75 95 110
TLH' . "
Qutput Transition Time 4.5 7 15 19 20 ns
trae
6.0 6 13 16 19
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GD54/74HC163, GD54/74HCT163

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

SYMBOL PARAMETER Vee Tp=25°C GD74HCT163|GD54HCT163 UNIT
(VI | MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX_
t, Pulse width CLK high or low 4.5 31 8 39 47 ns
D, to CLK 4.5 20 10 25 30 ns
LOAD to CLK 4.5 35 16 44 53 ns
tsy Setup time
ENP, ENT to CLK 4.5 | 40 23 50 60 ns
CLR to CLK 45| 20 12 25 30 ns
trec Recovery time CLR to CLK 45 | 32 20 41 50 ns
; Hold time All sync, input 45 0 0 0 ns
h to CLK ’

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

Ta=25° GD74HCT163|GD54HCT163
SYMBOL PARAMETER Vee ¢ s UNIT
v) MIN. TYP | MAX. | MIN [ MAX | MIN. | MAX
Maximum clock 4.5
fmax puise frequency 55 16 28 13 i MHz
t Propagation Delay Time 45
PLH 9 y 26 | 51 64 77 | ns
tppL CLK to RCO 55
t ‘ Propagation Delay Time 4.5
PLH ¢ Y 24 | a3 54 65 | ns
. CLK 1o Qn 5.5
1 ’ Propagation Delay Time 45
PLH pag Y 20 | 45 56 68 | ns
tore ENT to RCO 55
. _ 45
Qutput Transition Time 7 15 19 22 ns
L 5%
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GD54/74HC163, GD54/74HCT163

AC Waveforms

CLK npuT

a,. RCO
ouTPUT

Fig. 3 Wavetorms showing the clock (CLK) to
outputs (Q,,, RCO) propagation delays, the
clock pulse width, the output transition times
and the maximum clock frequency.

ENT INPUT

RCQ ouTPuT

Fig. 4 Waveforms showing the input (ENT) to
output (RCO) propgation delays and output
transition times.

COAD IneuT

CUK INPUT

D, INPUT

Qq, uuTeuTt

Fig. 5§ Waveforms showing the set-up and
hold times for the input (D,) and parallel
enable input (LOAD).

TR weut 77

5

CLK NPUT

Fig. 6 Waveforms showing the CLR set-up
and hold times.

ENT. ENFP
INPUT

CLk
INPUT

Fig. 7 Waveforms showing the ENT and ENP
set-up and hold times.

Note to Figs 5, 6 and 7

The shaded areas indicate when the input is
permitted to change for predictable output per-
formance.

Note to AC waveforms
(1) HC @ V,,=50%. V=GND o V.
HCT  v,,=13V. V,=GND to 3v
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