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General Description

The CD4020BM/CD4020BC, CD4060BM/CD4060BC are
14-stage ripple carry binary counters, and the CD4040BM/
CD4040BC is a 12-stage ripple carry binary counter. The

counters are advanced one count on the negative transi-

tion of each clock pulse. The counters are reset to the
zero state by a logical “1” at the reset input independent
of clock.

Connection Diagrams

Features

m Wide supply voltage range 1.0Vto 15V

m High noise immunity 0.45 VDD (typ.)

m Low power TTL fanout of 2 driving 74L
compatibility or 1driving 74LS

Medium speed operation 8 MHz typ. at VDD = 10V

m Schmitt trigger clock input

TOP VIEW

CD4040BM/CD4040BC

CD4060BM/CD4060BC
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CD4020BM/CD4020BC, CD4040BM/CD4040BC,

CD4060BM/CD4060BC

Absolute Maximum Ratings (Notes 1 and 2)

Vdd Supply Voltage -0.5V to +18V
V,n [nput Voltage 0.5V to VDD + 0.5V
Ts  Storage Temperature Range -65°C to +150°C

Package Dissipation 500mwW
T Lead Temperature (soldering, 10 seconds) 300°C

Recommended Operating Conditions

VDD Supply Voltage +3V to +15V
V)N Input Voltage OV to VDD
Ta Operating Temperature Range
CD40XXBM -55°C to +125°C
CD40XXBC -40°C to +85°C

DC Electrical CharacteristiCS cda4oxxbm (Note 2>

-55°C +25°C +125°C

PARAMETER CONDITIONS UNITS

MIN  MAX MIN TYP MAX MIN MAX

ldd Quiescent Device Current Vdd =5V 5 5 150
VDD= 10V 10 10 300 ma
VDD = 15V 20 20 600 /iA
Vo Low Level Output Voltage Vdd =5V 0.05 0 0.05 0.05 \Y
vDD= 10V 0.05 0 0.05 0.05 \
VDD = 15V 0.05 0 0.05 0.05 A%
von High Level Output Voltage VDD =5V 4.95 495 5 4.95 \
vDD= 10V 9.95 9.95 10 9.95 \Y
VDD= 15V 14.95 14.95 15 14.95 \Y
V,L Low Level Input Voltage VDD =5V, Vo =0.5V or 4.5V 15 2 15 15 \%
VDD = 10V, VQ= 1.0V or 9.0V 3.0 4 3.0 3.0 \
VDD = 15V, VO = 1.5V or 13.5V 4.0 6 4.0 4.0 \%
V |H High Level Input Voltage VDD =5V, VO =0.5V or 4.5V 3.5 3.5 3 35 \%
VDD = 10V, VQ= 1.0V or 9.0V 7.0 7.0 6 7.0 \
VDD = 15V, VQ = 1.5V or 13.5V 11.0 110 9 11.0 \%
oL Low Level Output Current  Vdd = 5V, VO =0.4V 0.64 051 0.88 0.36 mA
(See Note 3) VDD = 10V, Vo = 0.5V 1.6 13 2.25 0.9 mA
VDD= 15V, Vo « 1.5V 4.2 3.4 8.8 2.4 mA
Coh High Level Output Current VDD = 5V, VQ-= 4.6V -0.64 -0.51 -0.88 -0.36 mA
(See Note 3) VDD = 10V, VQ= 9.5V -1.6 -1.3 -2.25 -0.9 mA
VDD- 15V, VO = 13.5V -4.2 -3.4 -8.8 -2.4 mA
I Input Current VDD= 15V, VIN = 0OV -0.10 -105 -0.10 -1.0 MA
VDD= 15V, VIN= 15V 0.10 105 0.10 1.0 mA

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to
imply that the devices should be operated at these limits. The tables of "Recommended Operating Conditions" and "Electrical Characteristics"
provide conditions for actual device operation.

Note 2: Vgs = OV unless otherwise specified.

Note 3: Data does not apply to oscillator points 00 and °f CD4060BM/CD4060BC.



DC Electrical CharacteristiCS 4oxxbc (Note 2)

VoL

VOH

VIH

~OH

PARAMETER

Quiescent Device Current

Low Level Output Voltage

High Level Output Voltage

Low Level Input Voltage

High Level Input Voltage

Low Level Output Current

(See Note 3)

High Level Output Current
(See Note 3)

Input Current

-40°
CONDITIONS

MIN
Vdd =5V
VDD= 10V
VDD= 15V
Vdd = 5V
v DD = 10V
VDD= 15V
Vdd = 5V 4.95
VDD= 10V 9.95
VDD= 15V 14.95
Vdd =5V, Vqg- 0.5V or 45V
VDD = 10V, Vo = 1.0V or 9.0V
VDD= 15V, VQ= 1.5V or 13.5V
Vdd=5V, Vqg=0.5V or45VvV 3.5
VDD = 10V, VQ= 1.0V or 9.0V 7.0
Vdo = 15V, VQ= 1.5V or 13.5V 110
VDD =5V, VQ=0.4V 0.52
VDD = 10V, VQ = 0.5V 13
VDD= 15V, VO = 1.5V 3.6
Vdd = 5V, Vq-=4.6V -0.52
VDD= 10V, VO = 9.5V -1.3
VDD = 15V, VO = 13.5V -3.6
VDD= 15V, VIN = 0V
VDD= 15V, VIN= 15V

C

MAX

20
40
80

0.05
0.05
0.05

15
3.0

-0.30

0.30

MIN

4.95
9.95
14.95

3.5
7.0
11.0

0.44
11
3.0

-0.44
- 11
-3.6

+25°C
TYP

© O w

0.88
2.25
8.8

-0.88
-2.25
-8.8

-105
10-5

MAX

20
40
80

0.05
0.05
0.05

15
3.0
4.0

-0.30
0.30

AC Electrical CharacteristiCS cp40208M/cD4020BC, CD4040BM/CD4040BC

TN =25°C, Ci_=50pF, Rj_=200k, tr =tf = 20ns, unless otherwise noted.

tpH LIDPLHI

tpHL' tPLH

tTHL' tTLH

trcLr ~cL

tPHL(R)

tW H (R)

Cin

opd

PARAMETER

from Qnto Qn+i

Transition Time

Propagation Delay Time to Qt

Interstage Propagation Delay Time

Minimum Clock Pulse Width

Maximum Clock Rise and Fall Time

Maximum Clock Frequency

Average Input Capacitance

Reset Propagation Delay

Minimum Reset Pulse Width

Power Dissipation Capacitance

Note 1: Capacitance guaranteed by periodic testing.

Note 2: Cpd determines the no-load etc.

CONDITIONS

VDD = 5V
VDD= 10V
VDD= 15V

Vdd =5V
VDD= 10V
VDD= 15V

Vdd =5V
VOD= 10V
VDD= 15V

Vdd =5V
VDD= 10V
VDD= 15V

VDD =5V
VDD = 10V
VDD= 15V

VDD =5V
VDD= 10V
VDD= 15V

VDD = 5V
VDD= 10V
VDD= 15V
VDD =5V
VDD = 10V
VDD= 15V

Any Input
(Note 1)

(Note 2)

MIN

TYP

250
100
75

150
60
45

100
50
40

125
50
40

10
12

200
100
80

200
100
80

50

+85°C
MIN  MAX

4.95
9.95
14.95

3.5
7.0
11.0

0.36
0.9
2.4

-0.36
-0.9
-2.4

150
300
600

0.05
0.05
0.05

15
3.0
4.0

- 1.0

1.0

MAX

550
210
150

330
125
90

200
100
80

335
125
100

no limit
no limit
no limit

450
210
170

450
210
170

7.5

UNITS

HA
UA

< << <£<<K< <K<K <K< <<KL<

mA
mA
mA

mA
mA
mA

UA
fiA

UNITS

S
N 333 333 333 333 333

<=
I T
N N
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&) , .
cd obm/cd obcta= c,cl= pf, = 200Kk, tr=tf= ns,
AC Electrical Characteristics ca4060bm/ca406 25° 50pf, RL k, tr=tf=20
g unless otherwise noted
g PARAMETER CONDITIONS MIN TVP MAX UNITS
o tpHL.4/ tpLHA Propagation Delay Time to Q4 VDD = 5V 550 1300 ns
S VDD= 10V 250 525 ns
> VDD= 15V 200 400 ns
a1] ) )
o tPHL/ tpLH Interstage Propagation Delay Time Vdd =5V 150 330 ns
< from Qnto Qn+i VDD= 10V 60 125 ns
g VDD= 15V 45 90 ns
8 CTHL* tiLH Transition Time VDD = 5V 100 200 ns
VDD= 10V 50 100 ns
do VDD = 15V 40 80 ns
g g wls twn Minimum Clock Pulse Width VDD = 5V 170 500 re
N O VDD= 10V 65 170 ns
g 3 VDD= 15V 50 125 ns
[ala) oL troL Maximum Clock Rise and Fall Time Vdd =5V no limit ns
QO VDD= 10V no limit s
SsS VDD= 15V no limit rs
QOJ g acL k Maximum Clock Frequency VDD = 5V 1 3 MHz
N © VDD= 10V 3 8 MHz
Q2 VDD= 15V 4 10 MHz
8 8 tPHL(R) Reset Propagation Delay Vdd =5V 200 450 ns
VDD= 10V 100 210 ns
VDD= 15V 80 170 ns
twH (R) Minimum Reset Pulse Width Vdd =5V 200 450 ns
VDD= 10V 100 210 ns
VDD= 15V 80 170 ns
Cin Average Input Capacitance Any Input 5 7.5 pF
(Note 1)
Cpd Power Dissipation Capacitance (Note 2) 50 pF

Note 1: Capacitance guaranteed by periodic testing.
Note 2: Cpd determines the no-load etc.

CD4060B Typical Oscillator Connections

Crystal Oscillator
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