CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA

TC74HC4022P

TENTATIVE

TC74HC4022P OCTAL COUNTER/DIVIDER
GENERAL DESCRIPTION

The TC74HC4022 is a high speed CMOS OCTAL COUNTER/DIVIDER fabricated with silicon
gate C2MOS technology.
It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation. It contains 4-stage divide-by-8 Johnson counter with 8
decoded output (Q;-Q-) and Carry-out bit. J U~
This counter is advanced on the positive edge of clock signal when CLOCK ENABLE input
is held low, or is advanced on the negative edge of clock enable signal when CLOCK
input is held high, anc the sazlected one of eight outputs goes high.
Holding high the CLEAR input, this counter is cleared to its zero state without regard
to the other input conditioms.
All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

» High Speed ............... fMAx=42MHz (Typ.) at Vge=5V

* Low Power Dissipation ..... Ice= 4pA(Max.) at Ta=25°C

* High Noise Immunity ......... VNIH=VNIL=28% VcCc(Min.)

= Output Drive Capability ..... Cerereans 10 LSTTL Loads ) f;i
» Symmetrical OQutput Impedance ..... | Ton|=TIor=4mA(Min.) ',,:‘ s
* Balanced Propagation Delays ............... EpLE=t I, X}\}\}T?ﬂ?
+ Wide Operating Voltage Range ....... Vee(opr. )=2V v 6V vy

» Pin and Function Compatible with 4022B

DIP(5-22E)
ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee 0.5~ 7 v .
§ i . PIN ASSIGNMENT
DC Input Voltage VIN 0.5~ Vect0.5 v
[DC Output Voltage Vour ~0.54Voe#0.5 | v a1l 7 e vee
o ™ Wt -, e B 1 r .
Input Diode Current K +20 | mA a0 ] Jis cLEsr
Output Diode Current ok 120 mA
Ao BIICN W W i - - az 3| ]14 crock
DC Output Current Tour 7#25 mA N
DC Vgg/Ground Currert Ice +50 mA s ¢ ] 113 CE
Power bissipatiéh T Pp ) 500%7 mwW Q6 5[ }12 CAﬂRgUT
o N\ ne 6] 11 e
Storage Temperature | Tstg | -657150 ¢ as 7] J20 o
Lead Temperature lCsec | TL 300 °C anD 8 ] To no

* 500mW in the range of Ta=-40° . 65°C and from Ta=65°C N
up to 85°C derating factor of -10mW/°C shall be applied (ToP VIEW)
until 300mW.
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TC74HC4022P (

TRUTH TABLE

CLOCK CE CLEAFE DECODE OUTPUT (H)
X X H Q0
L X L Qn
X H L Qn X : DON'T CARE
_f L L an+1 Qn : NO CHANGE
N L L qn
H i L an
H KN L Qn+l
LOGIC DIAGRAM
Q¢ Q1 Q6 Q3
11 1 5 7
pi
I
!
|
“—D Q D QI D Q D QT
o 13 ‘ oK aH "cKS o I—CKS a- I—CK q
1 | T [ ]
crock 1% l ] l
15 D
CLEAR
2 4 3 10 12
Q0 Q5 Qz 37 CARRY
ouT
B 4% 4 # 4 886-3-5753170
JWE 4 ) L (1) 86-21-54151736
4% 1) LT (5 B) 86-755-83298787
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) TC74HC4022P

TIMING CHART

Qo0

Ql

Qz

Q3

Q4

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vece 276 v Voo Veo-
Input Voltage ViN 0~ Ve v
Output Voltage Vour 0~ Vee v
Operating Temperature Topr -40 " 85 °C -
Input Rise and Fall Time |ty, tg0"~1000(V(E=2.0V) \ T
0 ~ 500(Vee=4.5V) ns
0 ~ 400(VCCe=6.0V GND..
GND

B 4% 51 # #} 886-3-5753170

JHE 4% 7 ML (1 if8) 86-21-54151736
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TC74HCA022P (

DC ELECTRICAL CHARACTERISTICS

8

] ] Ta=25°C Ta=-40.85°C|
PARAMETER SYMBOI, TEST CONDITION Voo | MIE. | TYP, | MAX. | MIN. | MAX.
2.0 1 1.5 - S 1.5 -
High-Level
Lghmheve Y1y 6.5 13.15 | = - 1aasto- v
Input Voltage
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low~-Level V11 4.5 - - |1.35) - ] 1.33] Vv
Input Voltage 6.0 _ N 1.8 ) 1.8
T R JAMNY L L ] I\
2.0 {1.9 2.0 - 1.9 -
a\ 4.5 4.k 145 | - | 4.4 -
. Vin=vig | fon=-20uA
Highyhgyel 3 6.0 5.9 [6.0 | - |59 | - | |
Output Voltage OH or Vg, e PRV B ISPV AL U
Tou=—4mA |45 [4.18 4,311 = | 4.13| -
Lopg=~5.2mA|6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
v To1=200A 14.51 - (0.0 [o.1 | - |o0.1
Low-Level Vivid ot 6.0 - |0.0 |0.1 L- o.1
V xS AN N L L S NINN v
12 A OL ‘J
Output Voltage OF VT | ygi-kma 4.5 - | 0.17]0.32| - | 0.37
Tor=S.2mA 6.0 | - |0.18|0.32] - | 0.57
[Toput Leakage | 1 | vov oraw  l6.0| - | - ko1 | - leo|
Ty Iy | Vin=Vee or GND .0 +0.1 +1. C
- P2 N | WYL I SV SR N I 5, ) E u
Quiescent Suppl 1 Ven=Vre or GND _ 1\ \|
Supply Current ce : mNEvee oF 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT tp=tf=6nS)
25° ~40 5°C
PARAMETER SYMBOL| TEST CONDITION 2 40 8574 UNIT
CC |MIN, |TYP. |MAX. [MIN. [ MAX,
tTLH 2.0 - 30 75 - 90
OQutput Transition Time 4.5 - 9 15 - 18
CTHL
6.0 - 8 13 - 16
i A " a8 P
Propagation Delay Time I 2.0 - 100 195 - 235
) R4 4.5 | = 25 | 39 | - 47 | ns
C >,
(CLOCK - Q, CARRY) EPHL 6.0 - |22 | 3 | - 40
NS gt T WY L o he I
Propagation Delay Time | tPLH 2.0 - (100 1195 B 235
) . 6.5 - |25 |39 | - 47
(CLEAR - Q, CARRY) PHL 6.0 \ \ 29 34 _ 40

B 4§ N1 #1 #} 886-3
JE4 ) L~ (B 86-21-54151736
JUE 4% 17 WL (391 86-755-83298787
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TC74HC4022P

AC ELECTRICAL CHARACTERISTICS (Continued)

25°C -40 5°C
PARAMETER SYMBOL| TEST CONDITION A UNIT
Vee | MIN. | TYP. | MAX. | MIN, | MAR,
Maximum Clock 3'2 22 18 - 28 -
£ 18 S - MHz
frequency AKX
6.0 29 45 - 23 -
Minimum Pulse Width Cy (L) 2.0 - 30 U - e
4.5 - 8 15 - 18
(CLOCK) Ly (H) 6.0 | - 7 13 - 16
2.0 - N
Minimum Pulse Width " 0 » /2 24
w (H) 4.5 | - 9 15 - 18
CLEAR
( ) 6.0 | - 8 13 - 16
2.0 - - 0 O
Minimum Set-up Time ts 4.5 _ _ 0 - 0 ns
6.0 | - - 0 - 0
2.0 - 35 75 - 90
Minimum Hold Time th 4.5 | - 9 15 \ 18
6.0 - 8 13 - 16
2.0 - 30 75 - 90
Minimum Removal Time trem 4.5 _ 8 15 o 18
6.0 - 7 13 - 16
Input Capacitance CiN - 5 10 - 10
rPower Dissipatioh ) \ ] ) . PE
- 52 - WAN\UIR el
Capacitance en(1)

Note(l) Cpp is defined as the value of internal equivalent capacitance of 1C which is
calculated from the operating current consumption without load (refer to Test

Circuit). Average operating current can be obtained by the equation hereunder

Icc(opr.)=Cpp ¢ Vee © fIN +IcC

W 4% 5 # # 886-3-5753170
JH: 0 LT (i) 86-21-54151736
Jik 4 ) B (4 86-755-83298787
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B 4% 5 # # 886-3-5753170

TC74HC4022P' JEF J) WL (L) 86-21-54151736

J: 4% J7 ML) 86-755-8329878
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SWITCHING CHARACTERISTICS TEST WAVEFORM

¢ Vg
LOCK
o\ G‘\_ cash J
; WO GND —_—
trLy _, brHL
T0% Von \
an 50% o QL ~ Qv 50%
FH10% 'Lc‘___VOL — VDL
TpHL
tpLH UpHL Y
———Vge === VoH
Z ao, 50%
cLock 7 °0% _] 50% CARRY OUT /
e aND —_t 4 VoL
tTLH STHL PLH
o _ e
— - v
CARRY d OH — Ve
ouT 50% . CLOCK 0%
1o \ Vor j aND
tpLH tpHL L
A 7——-——Vcc
CE 50% 50%
TeC(opr.) TEST CIRCUIT / b
% INPUT WAVEFORM
IS THE SAME AS — —— V¢
Oy —
P.G L ICLOCK THAT IN CASE CE 50%
1
. OF SWITCHING RUNEAN
* CE ! ST
1 ouTH CHAKACTERISTICS l
CLEAR . Y
- Vee
CLOCK \ 50% \ 50%
———GND
Ion CHARACTERISTICS Igr, CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vgy-—Vgg W & 4of Voo=a5vV I l [ l
-5 -4 -3 -2 ~1 0 g Ta=25C(typ.)
0
/ g g —t
/ g &) 30
,/ -10 B 5% /1
v © & B 4
< oA 57, /
_{_— / a E o g I
== A R0 g 8- Ta=85"C (min.)
Ta=85°C(min. ) o = B A ———
=3 B3 -
r é 2] A i0 P
/ -30 > =
v 3 3 V4
o o
1 & 0 1 2 3 ¢ 5
" Vogmesv [~40 H LOW LEVEL OUTEUT VOLTAGE V
Ta=25C(typ.) \ / TAGE Vg1, (V)
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TC74HC4022P

tTLH» ETHL - VCC CHARACTERISTICS (TYP.) tpLH, tPHL ~Vcc CHARACTERISTICS (TYP.)
C(=50pF X C=50pF
Ta=25%C g Ta=25C
;1 a @ 50 N
= - 50 o \\
z & 5 3 ar ™
o 30 a 77" S
S| » s
= = z -
a5 N E -
E N €=
& NG B
[ a P10
B g
e ay
jou]
(o] 5 5
¢ 1 2 3 4 5 6 o 1 R 3 & 5 6
SUPPLY VOLTAGE Vg (V) SUPPLY VOLTAGE VeoV)
tiH, CTHL - Cl CHARACTERISTICS (TYP.) tp1Hs tpHL - CL CHARACTERISTICS (TYP.)
. Veg=oV I Veo=dv I
or -
S, Y Ta=25C B g Ta=25C
= [ it & -
o~ L~ : k) I Py
o =
:< e g g 1
=i L~ z B L4+—1"1
a 8 e
3 a g -
3 ]
e IE 3 ,&
5 & L1 =
& E
[
=1
jw]
OU 50 100 o] 50 100 )
LOAD CAPACITANCE C, (pF) LOAD CAPACITANCE Cf, (pF)
fMAX - Ve CHARACTERISTICS (TYp.)
[ cp=s0pF
I Wi OLik W 4 5 # #} 886-3-5753170
a — : z Mor ] = =
g T JE 4 ) ML (1) 86-21-54151736
g 30 - - it > (s Ml -1 o P O Y
£3 ,/ JUE 5 ) B (5 4I) 86-755-83298787
-
3~ / Http://www. 100y. com. tw
5
E g 10
=
i
0 1 2 B P 3 3
SUPPLY VOLTAQGE Vgg (V)
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