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1. General Description

CD4060 is a 14-stage ripple-carry binary counter/divider and oscillator with three oscillator terminals (RS,
REXT and CEXT), ten buffered outputs (Q3 to Q9 and Q11 to Q13) and an overriding asynchronous
master reset input (MR).

The oscillator configuration allows design of either RC or crystal oscillator circuits. The oscillator may be
replaced by an external clock signal at input RS. The counter advances on the negative-going transition of
RS. A HIGH level on MR resets the counter (Q3 to Q9 and Q11 to Q13=LOW), independent of other
input conditions.

It operates over a recommended Vpp power supply range of 3V to 15V referenced to Vg (usually ground).
Unused inputs must be connected to Vpp, Vs, or another input.

Features:

Wide supply voltage range from 3V to 15V

Tolerant of slow clock rise and fall times

Fully static operation

5V, 10V, and 15V parametric ratings

Standardized symmetrical output characteristics

Inputs and outputs are protected against electrostatic effects
Specified from -40°C to +85°C

Packaging information: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:
. . Boxed Packing .
q y guantity q Y| number | 9 y
Dimensions of
plastic enclosure:
25 40 1000 10 10000
CD4060DA.TB DIP16 CD4060
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 1-9.Omm.X6.4.1mm
Pin spacing:
2.54mm
Dimensions of
plastic enclosure:
50 200 10000 5 50000
CD4060SA.TB SOP16 CD4060
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Il)(.).Omm'X3..9mm
in spacing:
1.27mm
Dimensions of
lastic enclosure:
96 120 19200 10 192000 | P
CD4060TA.TB TSSOP16 | CD4060
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 5._Ommel.4r.nm
Pin spacing:
0.65mm
Reel packing specifications:
Type number Pan;kagmg Marking code Reel_ oty !‘eel Packmg Notes
orm guantity guantity guantity
Dimensions of plastic
CD4060SA.TR | SOP16(1) |  CD4060 4 N 20000 | enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
CD4060SA.TR | SOP16(2) CD4060 xR0 2500 40000 | enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
CD4060TA.TR | TSSOP16 |  CD4060 o0 5000 40000 | enclosure:
PCS/reel PCS/box PCS/pack | 5.0mmx4.4mm
Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

REXT CEXT
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Figure 1. Functional diagram
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Figure 2. Logic diagram

2.2, Pin Configurations

a1 [1] 16] Voo
Q12 [2] [15] Qe
Q13 [3] [14] a7
Qs [4] [13] o8
a4 [5] 12] MR
a6 [6] 1] RS
Q3|7 10| REXT
Vgs [8] 9] cext
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2.3+ Pin Description

Pin No. Pin Name Description
1 Ql1 counter output
2 Q12 counter output
3 Q13 counter output
4 Q5 counter output
5 Q4 counter output
6 Q6 counter output
7 Q3 counter output
8 Vss ground (0V)
9 CEXT external capacitor connection
10 REXT oscillator pin
11 RS clock input/oscillator pin
12 MR master reset
13 Q8 counter output
14 Q7 counter output
15 Q9 counter output
16 Vb supply voltage

2.4 Function Table
Input Output
RS MR Q3to Q9 and Q11 to Q13
7 L no change
1 L count
X H L

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; 1=LOW-to-HIGH clock transition.

5/ 14
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3. Electrical Parameter
3.1, Absolute Maximum Ratings

(Voltages are referenced to Vg (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vop - -0.5 +18 \Y%
DC input current Ik any one input - +10 mA
input voltage A\ all inputs -0.5 Vppt0.5 \Y
storage temperature Ty - -65 +150 °C
dspation P : - 00 | mW
device dissipation P per output transistor - 100 mW
Soldering T, 108 DIP 245 :C
temperature SOP 250 C
Note:
[1] For DIP16 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of P derates linearly with SmW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.
3.2~ Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vop - 3 - 15 A%
te;“};:zﬁre (- in free air 40 | - | 485 |
Vpp=5V 100 - - ns
input pulse width ty f=100kHz Vpp=10V 40 - - ns
Vpp=15V 30 - - ns
. . Vpp=5V -
Hg; L(lit gﬂstzgese N, tan Vpp=10V unlimited -
Vpp=15V -
. Vpp=5V - - 3.5 | MHz
;nput pulse fos external pulse V=10V _ _ 3 Mz
requency source
Vpp=15V - - 12 MHz
Vpp=5V 120 - - ns
reset pulse width twR Vpp=10V 60 - - ns
Vop=15V 40 - - ns
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3.3+ Electrical Characteristics

3.3.1. DC Characteristics 1

(Tamv=25°C, voltages are referenced to Vgg (ground=0V), unless otherwise specified.)

Conditions (V Tamp=25°C .
Parameter | Symbol ) , anb Unit
Vo Vin Vop Min. Typ Max.
- 0,5 5 - 0.04 5 uA
supply current Ipp - 0,10 10 - 0.04 10 uA
- 0,15 15 - 0.04 20 uA
level 0.4 0,5 5 0.51 1 - mA
LOW-leve Tor 0.5 0,10 10 13 26 - mA
output current
1.5 0,15 15 34 6.8 - mA
4.6 0,5 5 -0.51 -1 - mA
HIGH-level I 2.5 0,5 5 -1.6 =32 - mA
output current o 9.5 0, 10 10 1.3 2.6 - mA
13.5 0,15 15 34 -6.8 - mA
LOW-level - 0,5 5 - 0 0.05 A%
W-leve VoL - 0, 10 10 ] 0 0.05 v
output voltage
- 0,15 15 - 0 0.05 A\
HIGH.level - 0,5 5 4.95 5 - A\
mleve Vou - 0, 10 10 9.95 10 - v
output voltage
- 0,15 15 14.95 15 - A\
0.5,4.5 - 5 - - 1.5 A\
.LOW—level Vi 1,9 K 10 - - 3 A\
input voltage
1.5,13.5 - 15 - - 4 A\
0.5,4.5 - 5 3.5 - - A\
.HIGH—level Vi 1.9 i 10 7 i i v
input voltage
1.5,13.5 - 15 11 - - A\
input leakage I . 0,15 15 ] +10° +0.1 uA
current
3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to Vg (ground=0V), unless otherwise specified.)
Conditions (V) Tamp=-40°C Tamp=185°C )
Parameter Symbol - ; Unit
y Vo Vin Voo | Min. | Max. | Min. | Max.
- 0,5 5 - 5 - 150 uA
supply current Ipp - 0, 10 10 - 10 - 300 uA
- 0,15 15 - 20 - 600 uA
04 0,5 5 0.61 - 0.42 - mA
LOW-level Tow 0.5 0, 10 10 1.5 - 1.1 - mA
output current
1.5 0,15 15 4 - 2.8 - mA
4.6 0,5 5 -0.61 - -0.42 - mA
HIGH-level I 2.5 0,5 5 -1.8 - -1.3 - mA
output current o 9.5 0,10 10 15 - -1.1 - mA
13.5 0,15 15 -4 - -2.8 - mA
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LOW-level - 0,5 5 - 0.05 - 0.05 A%
W-leve Vor i 0,10 10 = 1005 | - | 005 | v
output voltage
- 0,15 15 - 0.05 - 0.05 A%
HIGH.level - 0,5 5 4.95 - 4.95 - A%
mleve Vou - 0, 10 10 9.95 - 9.95 - %
output voltage
- 0,15 15 14.95 - 14.95 - A%
LOW-level 0.5,4.5 - 5 - 1.5 - 1.5 \Y
LOW-leve Vi 1,9 - 10 - 3 - 3 v
input voltage
1.5,13.5 - 15 - 4 - 4 \Y%
HIGH.level 0.5,4.5 - 5 3.5 - 3.5 - \Y%
. -leve Vi 1,9 ] 10 7 - 7 - v
input voltage
1.5,13.5 - 15 11 - 11 - \Y%
input leakage I, ) 0,15 15 - +0.1 - +1 uA
current
3.3.3. AC Characteristics 1
(Tamy=25°C, Vss=0V, t,, t=20ns, C;=50pF, R =200k, unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. | Unit
Vpp=5V - 370 740 ns
RS to Q3 out; Voo=10V - 150 300 | ns
see Figure 4
Vpp=15V - 100 200 ns
i Q10 Q Vpp=5V - 100 200 ns
propagation h t0 Qne1s _ _
delay time teHL, teLm see Figure 4 Vpp=10V 20 100 ns
VDDZISV - 40 &0 ns
_ Vpp=5V - 180 360 ns
MR to Qn; Voo=10V - 80 160 | ns
see Figure 4
VDDZISV - 50 100 ns
Vpp=5V - 100 200 ns
transition time t; see Figure 4 Vop=10V - 50 100 ns
VDDZISV - 40 80 ns
minimum width; Vop=5V ; 50 100 ns
f=100kHz; Vopp=10V - 20 40 ns
. RS HIGH; Vpp=15V - 15 30 ns
pulse width tw
minimum width; Vbp=5V - 60 120 ns
MR HIGH; Vpp=10V - 30 60 ns
see Figure 4 Vop=15V - 20 40 ns
. 1 . VDDZSV -
input pulse rise i — . i
and fall time tin, taN VDD 10V unlimited
VDD:1 5V -
input RS; —
clock frnax . Vpp=10V 8 16 - MHz
see Figure 4
frequency Vpp=15V 12 24 - MHz
input . i
capacitance C any input 5 7.5 pF
Note: t; is the same as ttry and try.
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3.3.4. AC Characteristics 2

(RC Operation, T,m,=25°C, Vss=0V, t,, t=20ns, C;=50pF, R;=200k<, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. | Unit
variation of Cx=200pF Vpp=5V - 23x10% - kHz
frequency (unit - Rs=560kQ Vpp=10V - 24+10% - kHz
to unit) Rx=50kQ Vpp=15V - 25£10% - kHz
variation of Cx=200pF 5V to 10V - 1.5 -] wH
frequency with .
voltage change i Ry=360kQ
(same unit) Rx=50kQ 10V to 15V - 0.5 - kHz
Cx=10uF, Vpp=5V - - 20 MQ
Ry max - Cx=50uF, Vpp=10V - - 20 MQ
Cx=10uF, Vpp=15V - - 10 MQ
Rx=500kQ), Vpp=5V - - 1000 uF
Cx max - Rx=300kQ, Vpp=10V - - 50 uF
Rx=300kQ, Vpp=15V - - 50 uF
Maximum Cx=15pF Vpp=10V 530 650 810 | kHz
oscillator - R¢=30kQ
frequency Ry=15kQ Vpp=15V 690 800 940 kHz
Vo=0.4V, Vpp=5V 0.16 0.35 - mA
drive current at Ior Vo=0.5V, Vpp=10V 0.42 0.8 - mA
CEXT (for Vo=1.5V, Vpp=15V 1 2 - mA
oscillator Vo=4.6V, Vpp=5V -0.16 -0.35 - mA
design) Ton Vo=9.5V, Vpp=10V -0.42 0.8 - mA
Vo=13.5V, Vpp=15V -1 -2 - mA
Note: RC oscillator applications are not recommended at supply voltages below 7V for Rx<50kQ.
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4. Testing Circuit
4.1, AC Testing Circuit

Voo

W) Vo
G DUT |53

n ) J-.:L
L)

Figure 3. Test circuit for switching times

Definitions for test circuit:

DUT=Device Under Test.

C1=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2, AC Testing Waveforms

RS input Vi

LFHL — —|  |=—tpy —tpHL
90 %
Qn output
B Vi
10 %
1 by —=| |=—

Figure 4. Waveforms showing propagation delays

4.3. Measurement Points

Supply voltage Input Output
Vbp Vu Vm
5Vto 15V 0.5%Vpp 0.5xVpp

4.4, Test Data

Supply voltage Input Load
VDD V| tr y tf C|_
5V to 15V Vss or Vpp <20ns 50pF
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5. Package Information
5.1, DIP16

B1

IEEIEEENEIEEEEE

) r: \} il
Uiy

Dimensions In Millimeters Dimensions In Inches
Symbol ; -
Min Max Min Max

A 4. 710 4.310 0. 146 0. 170
Al 0.510 0.020
AZ 3. 200 3. 800 0.128 0.142
B 0. 380 0.570 D.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0. 204 0. 360 0. 008 0.014
D 18. 800 18. 200 0. 740 0. 756
E g. 200 6. 600 0.244 0. 260
E1 7.320 7.920 0. 288 D.312
g 2. 540 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9.000 0.331 0. 354
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5.2, SOP16
[
|
|
| & ]
R ]
Svmbo | Dimensions In Millimeters Dimensions In Inches
ymoo Min Max Min Max
A 1..350 1. 730 0. 053 0. 069
Al 0. 100 0. 250 0. 004 0.010
A2 1320 1. 990 0. 053 0. 0a1
b 0. 330 0. 510 0.013 0. 020
C 0. 170 0. 250 0. 007 0.010
D 9_800 10. 200 0. 386 0. 402
E 3. 800 4 000 0. 150 0. 157
El 3. 800 G. 200 0.228 0. 244
g 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0. 050
|_-| DC B =] DC B =]
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5.3\ TSSOP16

I

| MILLIMETER
= ]( SYMBOL
P o1 MIN NOM | MAX
= =
IninInlininlnin)ENR N R/ A | [
L § i

’ l“— Al 0.0s | _ | o1s
= A2 0.90 | 1.00 | 1.05

Al 039 | 044 | 049

b b 020 | _ | 028

H H H H H H g H bl b1 | 019 | 022 | 025

P e 013 | _ | 0a7

_—F 7 , N 5l w cl 0.12 | 0.13 | 0.14

BASE METAL D 490 | 500 | 5.10

_ o E 6.20 | 6.40 | 6.60

B s G WITH PLATING El 430 | 440 | 4.50
| SECTION B-B e 0.65BSC

Q L 045 | 060 | 075
| 1 1 | L1 1.00BSC

-
=]

| e

g==i=

j==F
m—-—
2}
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm

Lead | Mereur ium Hexaval Polybro Dibutvl | BUYPE | Di2et

and y and d ent Polybro | minate 1buty nzyl hvih Diisobu
Part name mercur | 2| chromiu | minated | d phthala | 7o | YIEX

lead cadmi . . te p yl

y um m biphenyl | biphen te hthala phthala
€ompo | compo compoun| s yl p te
unds unds comp ds ethers te
ounds

Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
. o o o o o o o o o o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit

. of the following the SJ/T11363-2006 standard.

explanation

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

6.2. Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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