CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA TENTATIVE

TC74HC4020

TC74HC4020P 14-STAGE BINARY COUNTER

GENERAL DESCRIPTION

The TC74HC4020 is a high speed CMOS 14~STAGE BINARY COUNTER/DIVIDER fabricated with
silicon gate c?Mos technology.

It operates approximately tem times as fast as that of metal-gate CMOS IC (4020B) with
the same power dissipation.

A clear input is used to reset the counter to the all low level state. A high level
at CLEAR accoumplishes the reset function. A negative transition on the CLOCK input
brings one increment to the counter. Twelve kinds of divided output are provided;
1'st and 4 stage thru 14 stage. And at the last stage, 1/16384 divided frequency will
be obtained.

All inputs are equipped with protection circuits against static discharge or

transient excess voltage.

FEATURES

» High Speed ......... [N frax=65Miz (Typ.) at Vgg=5V
+ Low Power Dissipation ..... Igg=4pA (Max.) at Ta=25°C
+ High Noise Immunity ......... VNTH=VNIL=28% Vcc(Min.)
» OQutput Drive Capability ............... 10LSTTL Loads

Symme trical Output Impedance ... fIOH,=IOL=4mA (Min.)

Balanced Propagation Delays ............... tpLHétpHL

Wide Operating Voltage Range ...... V¢C (opr.)=2VVveV

+ Pin and Function Compatible with 4020B.

ABSOLUTE MAXIMUM RATINGS DIP(5-22E)
PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vgc -0.5~7 v PIN ASSIGNMENT
DC Input Voltage VIN 0.5~ Vget0.5
DC Outpuf-Voltage Vour -0.5,Vget0.5 \Y \
E;;;t Diode Current 11K +20 mA aiz 1 E 16 Veo
Output Diode Current Iok +20 mA Qi3 2 E 025 a1
DC Output Curreat Tqut +25 mA a1e 3 [] J1s a0
DC Vcc/Ground Current Icc +50 mA a6 4 [] J12 a8
Fﬁ)@E‘NTiég'IpEFEEE' o ‘ Pp | 500% oW 25 5 ] 1z qe

a7 6 [] Ju ciear
scorage Tomperature | Torg | cevern [ ve | | s o
Lead Temperature l0sec TL 300 °¢ o e q _________]9 “
* 500mW in the range of Ta=-40°C~v65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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) TG74HC4020P

TRUTH TABLE

CLOCE CLEAR OUTPUT STATE

X H ALL OUTPUTS = "L" X : DON'T CARE
_ L NO CHANGE
1 L ADVANCE TO NEXT STATE

LOGIC DIAGRAM
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TC74HC4020P

LNFUE ana Uyirul

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
. 1tz -
(Supply Voltage | Vec | 2v6 | V| Yoo Ve
Input Voltage VN 0~ Ve [j v U !
E)ut;ut V()Itage o N V(SET 0~ Voo v E ‘F
F— o e ————— ~7}» ————— —t ——————t———  [INPUT ! QUTEUT
Operating Temperature T(,pr 40 v 85 °C At - | S TN
e — —— e |
(lnput Rise and Fall Time |ty, tf[)’\/lOOO(Vc(;=2.0q 1
0~ 500 (Vee=4.5V)  ns X
0~ 400(Vgee=6.0V) GND —fb -
GND -
DC ELECTRICAL CHARACTERISTICS
. . Ta=25°C Ta=-40~.85°C ONIT
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | T¥P. | MAX. | MIN. | MAY. 7 I
High-Level 2.0 1.5 - - 1.5 -
' Vin 4.5 |3.15] - - 3.15| - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2,0 - I - lo.s | - Jo.s
Low-Level VL, 4.5 | - - 135 - | L35] Vv
Input Voltage ! 6.0 _ _ 1.8 B 1.8
2.0(1.9 2,0 - 1.9 —~
. ViN=Vin Iop=-20uA 4.5 | 4.4 4.5 - 4.4 -
High-Level v - 6.015.9 6.0 _ 5.9 -
. . . . v
Output Voltage OH or Vi, —"'4“’%" *}**’7 """" —
Tog=—4mA  [4.5 | 4.18 |4.31] - | 4.13| -
L IoH=—-5.2mﬂ6.0 5.68|5.80| - | 5.63] -
2.0 - 0.0 0.1 - 0.1
= Ia1=20uA 4.5 -~ 0.0 0.1 - .1
Low-Level Vin=Vry oL 6.0 _ 0.0 0.1 _ 0.1
v SN R P U St v
tput t OL
Output Voltage ot VIL | ygr=4mA |45 | - |o0.17]0.32| - | 0.37
Ior=5.2mA |6.0 | - |0.18]0.32] - | 0.37
mput Leakage | 1| yiucor e (60| - | - po1r | - Lo |
Current IN IN=Yee A
R I S Uy SN SR SO B S S— o
Quiescent o oy CN - - 4} - 1540.0
Supply Current ICC Vin=Vee or D 6.0 W4 40.
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) TC74HC4020P

AC ELECTRICAL CHARACTERISITCS {(Cp=50pF, Input ty=tf=tns)

Ta=25°C Ta=-40085°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN, | TYP. | MAX. | MIN. |MAX.
) 2.0 - 0 [ 75 [ - 90
out I . ETLH
utput Trangition Time 4.5 - 9 15 - 18
“THL 6.0 =~ 8 13 - 16
o o o ' 2.0| - 88 | 175 | - | 210
Propagation Delay Time | tpLH
pag (A 4.5 - 22 | 35 | - 42
(CLOCK - Q1) “pHL 6.0 - 19 30 | - 36
—— _ U T 1" | ns
Propagation Delay Time | ¢ LH 2.0 - 40 90 - 110
@ - Goa) P 6.5 - 11| 18 | - 22
nT el FpHL 6.0 - 0| 16| - 19
Propagation Delay Time N 2.0 - 120 235 B 285
pHL 4.5 | - 0 -
(CLEAR) 3 47 57
6.0 - 26 40 - 49
i Clock . 2.0 5 | 12 | - 4| -
aximum Cloc FMAX .
Froquency 4,5 30 1 60 | - 25 | - | MHe
6.0 35 70 - 29 | -
Minimum Pulse Width Ew (L) 2.0 - 32 73 - 90
o 4,51 - g | 15 | - 18
“K
(CLOCK) E (H) 6.0| - 7] 13 - 16
Minimum Pulse Width 2.00 - 60 125 - 150
t
w(H) 4.5 - 15 25 - 30 | ns
CLEAR
¢ ) 6.0 - 13 22 - 26
2.0 - 30 75 - 90
Minimum Removal Time Erem 4.5 - 8 15 - 18
- ] 6.0 - 7 13 - 16
Input Capacitance CIN - 5 10 - 10
S S — ¥
Power Dissipation C N _ 23 _ _ ~ v
Capacitance PD(1)

Note{l) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit): Average operating current can be obtained by the equation
hereunder.

Igc(opr)™ Cpp-Veetfin + Icc
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TC74HC4020P

SWITCHING CHARACTERISTICS TEST WAVEFORM

Lo\ —

CLEAR \ an 0%
— e e GND o
Ty VoL
R —T\— Vcc Vou
CLOCK 50% Q1 _[50’
— GND Vou
rem
2 - t o1
—_—, == Vor ——\ ——— Voi
Q 50% re1 o
» / Qp+1 50%
ome—d e VOL, Vor
| — e~ Qe tpHL
tpHL -

— v
CLOCK 50@3--— . ce
| — — GND

T
kil 50%
VpLB e F——ed tpHL
’

1ZF'90% 4 0% Vou

Qp -#-| 50% 50% &S

— 0% N I S
TTLH TTHL

Icc(opr.) TEST CIRCUIT

Vee Ql ’l

[ Q4
P.G. <|CLOTK — 1
* — ! % INPUT WAVEFORM IS THE SAME AS
!
— THAT IN CASE OF SWITCHING
\
[ CHARACTERISTICS TEST.
[
p 3= L
Pd=] e
>3 CLEAR
GND -~ Ql4
kesd r
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TC74HC4020P

Iony CHARACTERISTICS IpL CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vog—Vig W & aof Voc=45Y [ l l [
-5 -4 -3 R -1 0 E] Ta=25C(typ.)
7 % : . —
/ o
4 _10 é o~ // ;
=] S | |
- ° B E 7 ‘
I 4+ S S / i
1-F 53 ° 3/ *
== -20 B~ 3~ Ta=85C(min,) |jl—|
Ta=35C{(min.) =y :S = o e ——
EN T =
& Py
—30 = = z
/ 3 3 7
5
5 Lo} 1 2 I 4 e
f— Vgo=4a5Vv 40 H ; .
Ta=25C(typ.) ¢ LOW LEVEL OUTPUT VOLTAGE Vg (V)
tTLH» tTHL ~ VCC CHARACTERISTICS (TYP.) tpLH, tpHL — VCC CHARACTERISTEICS (TYP.)
N\ T
1= CL=50pF ] [ C=50pF
1 Ta=25C AN N Ta=25C
g [ * g N
=R I N\ IR
) 2 N (CLEAR-Qn) ~T1
gé N 2 £ a '\‘l\ §_ 4y
5 50 g 5:1 \\ \’\'(\ %IKO Q1)
= - A - \ id
w = b
£l N S ™N BRR
o .
g :[i \ P E ™ {Qn—-gn+l)
= B ol0 2 5o ]
2" F B ]
5 - = & ! ]
°© 5 5 |
0 1 2 3 4 5 6 0 1 2 3 4 5 [
SUPPLY VOLTAGE Vio(W) SUPPLY VOLTAGE Vgg(V)
trrg, tTHL - CL CHARACTERISTICS (TYP.) tpLH, tpHL - C1, CHARACTERISTICS (TYP.)
=0 VUCTSUV, b Veog=5V
Ta=25C A @ Ta=25C L
%J l I P a (CLEAR-Qn)
T o °3 o) o
c _ 5 4
e F 3~ SpERE
&g A -} L(CLOCK-AQJ)AI,’_—.,
Q 85 z P }
g -1 S . | —
Bomo | A E :,Li (@n—an+1) _ |
5 & L1 g B
2 g
=]  — Ay L
“ 50 100 0 50 100
LOAD CAPACITANCE C), (PF) LOAD CAPACITANCE C;, (pF)
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TC74HCA4020P (

fmax - Voo CHARACTEERISTICS (TYP.) t,, (CLEAR,CLOCK) - Vo CHARACTERISTICS (TYP.)
| T T T 1 T
[ CL=50pF '[ % J { } "a=256C
b | Ta=25C = i~
z oo v = o & 50 \
g / = P
=8 20 E %0 — AN
:% | é § (CLOCK) \ (CLEAR)
34 S|a
Q AMlo
5 3 =z \ \}‘\‘\"\
o e 2 é N
3 FR o0
g 52
=
0 I P 3 4 5 6 0 1 2 3 4 & 6
SUPPLY VOLTAGE Vgg (V) BUPPLY VOLTAGE Vg (V)
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