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14-stage Ripple-carry Binary
Counter/Divider and Oscillator

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℃ to +125℃

 Packaging information: DIP-16 /SOP-16 / TSSOP-16 /
QSOP-16 / QFN-16

Ordering Information

DEVICE Package Type MARKING Packing Packing Qty

74HC4060N DIP-16 74HC4060 TUBE 1000pcs/box

74HC4060M/TR SOP-16 74HC4060 REEL 2500pcs/reel

74HC4060MT/TR TSSOP-16 HC4060 REEL 2500pcs/reel

74HC4060MS/TR QSOP-16 HC4060 REEL 2500pcs/reel

74HC4060LQ/TR QFN-16 3*3 HC4060 REEL 5000pcs/reel

DIP-16 SOP-16

TSSOP-16 QSOP-16

QFN-16
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General Description

74HC4060 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 VDD power supply range of 3V to 15V referenced to VSS (usually
ground). Unused inputs must be connected to VDD, VSS, or another input.

Block Diagram And Pin Description

Block Diagram

Figure 1. Functional diagram

Figure 2. Logic diagram

Function Table

Input Output
RS MR Q3 to Q9 and Q11 to Q13
↑ L no change
↓ L count
X H L

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

DIP-16/SOP-16/TSSOP-16/QSOP-16 QFN-16 3*3

Pin Description
Pin No. Pin Name Description

1 Q11 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 VDD supply voltage
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Electrical Parameter

Absolute Maximum Ratings
(Voltages are referenced to VSS (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit

supply voltage VDD - -0.5 +18 V
DC input current IIK any one input - ±10 mA
input voltage VI all inputs -0.5 VDD+0.5 V

storage temperature Tstg - -65 +150 ℃

total power dissipation Ptot - - 500 mW
device dissipation P per output transistor - 100 mW

soldering temperature TL 10s 260 ℃

Note: Stress greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions outside those indicated in the operational sections of this
specification are not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit

supply voltage VDD - 3 - 15 V
ambient temperature Tamb in free air -40 - +125 ℃

input pulse width tw f=100kHz
VDD=5V 100 - - ns
VDD=10V 40 - - ns
VDD=15V 30 - - ns

input pulse rise and fall time trIN, tfIN
VDD=5V

unlimited
-

VDD=10V -
VDD=15V -

input pulse frequency fRS external pulse source
VDD=5V - - 3.5 MHz
VDD=10V - - 8 MHz
VDD=15V - - 12 MHz

reset pulse width twR
VDD=5V 120 - - ns
VDD=10V 60 - - ns
VDD=15V 40 - - ns
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Electrical Characteristics
DC Characteristics 1
(Tamb=25℃, voltages are referenced to VSS (ground=0V), unless otherwise specified.)

Parameter Symbol
Conditions (V) Tamb=25℃

Unit
VO VIN VDD Min. Typ. Max.

supply current IDD
- 0, 5 5 - - 5 uA
- 0, 10 10 - - 10 uA
- 0, 15 15 - - 20 uA

LOW-level
output current

IOL
0.4 0, 5 5 0.51 1 - mA
0.5 0, 10 10 1.3 2.6 - mA
1.5 0, 15 15 3.4 6.8 - mA

HIGH-level
output current

IOH

4.6 0, 5 5 -0.51 -1 - mA
2.5 0, 5 5 -1.6 -3.2 - mA
9.5 0, 10 10 -1.3 -2.6 - mA
13.5 0, 15 15 -3.4 -6.8 - mA

LOW-level
output voltage

VOL

- 0, 5 5 - 0 0.05 V
- 0, 10 10 - 0 0.05 V
- 0, 15 15 - 0 0.05 V

HIGH-level
output voltage

VOH

- 0, 5 5 4.95 5 - V
- 0, 10 10 9.95 10 - V
- 0, 15 15 14.95 15 - V

LOW-level
input voltage

VIL

0.5, 4.5 - 5 - - 1.5 V
1, 9 - 10 - - 3 V

1.5, 13.5 - 15 - - 4 V

HIGH-level
input voltage

VIH

0.5, 4.5 - 5 3.5 - - V
1, 9 - 10 7 - - V

1.5, 13.5 - 15 11 - - V
input leakage

current
II - 0, 15 15 - - ±1 uA
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DC Characteristics 2
(Tamb=-40℃ to +85℃, voltages are referenced to VSS (ground=0V), unless otherwise specified.)

Parameter Symbol
Conditions (V) Tamb=-40℃ Tamb=+85℃

Unit
VO VIN VDD Min. Max. Min. Max.

supply current IDD
- 0, 5 5 - 5 - 150 uA
- 0, 10 10 - 10 - 300 uA
- 0, 15 15 - 20 - 600 uA

LOW-level
output current

IOL
0.4 0, 5 5 0.61 - 0.42 - mA
0.5 0, 10 10 1.5 - 1.1 - mA
1.5 0, 15 15 4 - 2.8 - mA

HIGH-level
output current

IOH

4.6 0, 5 5 -0.61 - -0.42 - mA
2.5 0, 5 5 -1.8 - -1.3 - mA
9.5 0, 10 10 -1.5 - -1.1 - mA
13.5 0, 15 15 -4 - -2.8 - mA

LOW-level
output voltage

VOL

- 0, 5 5 - 0.05 - 0.05 V
- 0, 10 10 - 0.05 - 0.05 V
- 0, 15 15 - 0.05 - 0.05 V

HIGH-level
output voltage

VOH

- 0, 5 5 4.95 - 4.95 - V
- 0, 10 10 9.95 - 9.95 - V
- 0, 15 15 14.95 - 14.95 - V

LOW-level
input voltage

VIL

0.5, 4.5 - 5 - 1.5 - 1.5 V
1, 9 - 10 - 3 - 3 V

1.5, 13.5 - 15 - 4 - 4 V

HIGH-level
input voltage

VIH

0.5, 4.5 - 5 3.5 - 3.5 - V
1, 9 - 10 7 - 7 - V

1.5, 13.5 - 15 11 - 11 - V
input leakage

current
II - 0, 15 15 - ±1 - ±1 uA
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DC Characteristics 3
(Tamb=-40℃ to +125℃, voltages are referenced to VSS (ground=0V), unless otherwise specified.)

Parameter Symbol
Conditions (V) Tamb=-40℃ Tamb=+125℃

Unit
VO VIN VDD Min. Max. Min. Max.

supply current IDD
- 0, 5 5 - 5 - 150 uA
- 0, 10 10 - 10 - 300 uA
- 0, 15 15 - 20 - 600 uA

LOW-level
output current

IOL
0.4 0, 5 5 0.61 - 0.36 - mA
0.5 0, 10 10 1.5 - 0.9 - mA
1.5 0, 15 15 4 - 2.4 - mA

HIGH-level
output current

IOH

4.6 0, 5 5 -0.61 - -0.36 - mA
2.5 0, 5 5 -1.8 - -1.15 - mA
9.5 0, 10 10 -1.5 - -0.9 - mA
13.5 0, 15 15 -4 - -2.4 - mA

LOW-level
output voltage

VOL

- 0, 5 5 - 0.05 - 0.05 V
- 0, 10 10 - 0.05 - 0.05 V
- 0, 15 15 - 0.05 - 0.05 V

HIGH-level
output voltage

VOH

- 0, 5 5 4.95 - 4.95 - V
- 0, 10 10 9.95 - 9.95 - V
- 0, 15 15 14.95 - 14.95 - V

LOW-level
input voltage

VIL

0.5, 4.5 - 5 - 1.5 - 1.5 V
1, 9 - 10 - 3 - 3 V

1.5, 13.5 - 15 - 4 - 4 V

HIGH-level
input voltage

VIH

0.5, 4.5 - 5 3.5 - 3.5 - V
1, 9 - 10 7 - 7 - V

1.5, 13.5 - 15 11 - 11 - V
input leakage

current
II - 0, 15 15 - ±1 - ±1 uA
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AC Characteristics 1
(Tamb=25℃, VSS=0V, tr , tf=20ns, CL=50pF, RL=200kΩ, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit

propagation
delay time

tPHL, tPLH

RS to Q3 out;
see Figure 4

VDD=5V - 370 740 ns
VDD=10V - 150 300 ns
VDD=15V - 100 200 ns

Qn to Qn+1;
see Figure 4

VDD=5V - 100 200 ns
VDD=10V - 50 100 ns
VDD=15V - 40 80 ns

MR to Qn;
see Figure 4

VDD=5V - 180 360 ns
VDD=10V - 80 160 ns
VDD=15V - 50 100 ns

transition time tt see Figure 4
VDD=5V - 100 200 ns
VDD=10V - 50 100 ns
VDD=15V - 40 80 ns

pulse width tW

minimum width;
f=100kHz;
RS HIGH;

VDD=5V - 50 100 ns
VDD=10V - 20 40 ns
VDD=15V - 15 30 ns

minimum width;
MR HIGH;
see Figure 4

VDD=5V - 60 120 ns
VDD=10V - 30 60 ns
VDD=15V - 20 40 ns

input pulse rise
and fall time

trIN, tfIN -
VDD=5V

unlimited
-

VDD=10V -
VDD=15V -

maximum clock
frequency

fmax
input RS;

see Figure 4

VDD=5V 3.5 7 - MHz
VDD=10V 8 16 - MHz
VDD=15V 12 24 - MHz

input
capacitance

CI any input - 5 7.5 pF

Note: tt is the same as tTLH and tTHL.
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AC Characteristics 2
(RC Operation, Tamb=25℃, VSS=0V, tr , tf=20ns, CL=50pF, RL=200kΩ, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit

variation of
frequency
(unit to unit)

-
CX=200pF
RS=560kΩ
RX=50kΩ

VDD=5V - 23±10% - kHz
VDD=10V - 24±10% - kHz
VDD=15V - 25±10% - kHz

variation of
frequency with
voltage change
(same unit)

-
CX=200pF
RS=560kΩ
RX=50kΩ

5V to 10V - 1.5 - kHz

10V to 15V - 0.5 - kHz

RX max -
CX=10uF, VDD=5V - - 20 MΩ
CX=50uF, VDD=10V - - 20 MΩ
CX=10uF, VDD=15V - - 10 MΩ

CX max -
RX=500kΩ, VDD=5V - - 1000 uF
RX=300kΩ, VDD=10V - - 50 uF
RX=300kΩ, VDD=15V - - 50 uF

Maximum
oscillator
frequency

-
CX=15pF
RS=30kΩ
RX=15kΩ

VDD=10V 530 650 810 kHz

VDD=15V 690 800 940 kHz

drive current at
CEXT (for

oscillator design)

IOL
VO=0.4V, VDD=5V 0.16 0.35 - mA
VO=0.5V, VDD=10V 0.42 0.8 - mA
VO=1.5V, VDD=15V 1 2 - mA

IOH
VO=4.6V, VDD=5V -0.16 -0.35 - mA
VO=9.5V, VDD=10V -0.42 -0.8 - mA
VO=13.5V, VDD=15V -1 -2 - mA

Note: RC oscillator applications are not recommended at supply voltages below 7V for RX<50kΩ.

http://www.hgsemi.com.cn/


74HC4060

http://www.hgsemi.com.cn VER:V1.110 / 15

Testing Circuit

AC Testing Circuit

Figure 3. Test circuit for switching times
Definitions for test circuit:

DUT=Device Under Test.
CL=Load capacitance including jig and probe capacitance.
RT=Termination resistance should be equal to the output impedance Zo of the pulse generator.
RL= Load resistance.

AC Testing Waveforms

Figure 4. Waveforms showing propagation delays

Measurement Points
Supply voltage Input Output

VDD VM VM

5V to 15V 0.5×VDD 0.5×VDD

Test Data
Supply voltage Input Load

VDD VI tr , tf CL

5V to 15V VSS or VDD ≤ 20ns 50pF
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Physical Dimensions

DIP-16
B D1

E

c d

a b

D

A

L
L
1

Dimensions In Millimeters(DIP-16)

Symbol： A B D D1 E L L1 a b c d

Min： 6.10 18.94 8.10 7.42 3.10 0.50 3.00 1.50 0.85 0.40
2.54 BSC

Max： 6.68 19.56 10.9 7.82 3.55 0.70 3.60 1.55 0.90 0.50

SOP-16

A1

A

D

0.25

Q
B

C
1C

a b

Dimensions In Millimeters(SOP-16)

Symbol： A A1 B C C1 D Q a b

Min： 1.35 0.05 9.80 5.80 3.80 0.40 0° 0.35
1.27 BSC

Max： 1.55 0.20 10.0 6.20 4.00 0.80 8° 0.45
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Physical Dimensions

TSSOP-16

Dimensions In Millimeters(TSSOP-16)

Symbol： A A1 B C C1 D Q a b

Min： 0.85 0.05 4.90 6.20 4.30 0.40 0° 0.20
0.65 BSC

Max： 0.95 0.20 5.10 6.60 4.50 0.80 8° 0.25

QSOP-16

A1

A

D

0.25

QB

C C
1

a b

Dimensions In Millimeters(QSOP-16)

Symbol： A A1 B C C1 D Q a b

Min： 1.35 0.05 4.80 5.80 3.80 0.40 0° 0.20
0.635 BSC

Max： 1.55 0.20 5.10 6.20 4.00 0.80 8° 0.25

http://www.hgsemi.com.cn/


74HC4060

http://www.hgsemi.com.cn VER:V1.113 / 15

Physical Dimensions

QFN-16 3*3

55

88

1616

1313

991212

1313

1616

44 11

BB

B1B1

FF

88

55

11 44

99 1212

AA
A1A1

Pin1IndexAreaPin1IndexArea
TopandbottomTopandbottom

bb

Dimensions In Millimeters(QFN-16 3*3)

Symbol： A A1 B B1 E F a b

Min： 0.85 0 2.90 2.90 0.15 0.25 0.18
0.50TYP

Max： 0.95 0.05 3.10 3.10 0.25 0.45 0.30
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Revision History

REVISION
NUMBER DATE REVISION PAGE

V1.0 2019-11 New 1-15

V1.0 2025-4 Document Reformatting 1-15
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IMPORTANT STATEMENT:
Huaguan Semiconductor reserves the right to change its products and services without notice. Before ordering, the customer shall obtain the latest relevant

information and verify whether the information is up to date and complete. Huaguan Semiconductor does not assume any responsibility or obligation for the
altered documents.

Customers are responsible for complyingwith safety standards and taking safetymeasureswhen usingHuaguan Semiconductor products for systemdesign
andmachinemanufacturing. You will bear all the following responsibilities: Select the appropriate Huaguan Semiconductor products for your application; Design,
validate and test your application; Ensure that your applicationmeets the appropriate standards and any other safety,security or other requirements. To avoid the
occurrence of potential risks that may lead to personal injury or property loss.

Huaguan Semiconductor products have not been approved for applications in life support, military, aerospace and other fields, andHuaguan Semiconductor
will not bear the consequences caused by the application of products in these fields. All problems, responsibilities and losses arising from the user's use beyond
the applicable area of the product shall be borne by the user and have nothing to do withHuaguan Semiconductor, and the user shall not claim any compensation
liability against Huaguan Semiconductor by the terms of thisAgreement.

The technical and reliability data (including data sheets), design resources (including reference designs), application or other design suggestions, network
tools, safety information and other resources provided for the performance of semiconductor products produced by Huaguan Semiconductor are not guaranteed
to be free from defects and no warranty, express or implied, is made. The use of testing and other quality control technologies is limited to the quality assurance
scope of Huaguan Semiconductor. Not all parameters of each device need to be tested.

The documentation of Huaguan Semiconductor authorizes you to use these resources only for developing the application of the product described in this
document. You have no right to use any other Huaguan Semiconductor intellectual property rights or any third party intellectual property rights. It is strictly
forbidden to make other copies or displays of these resources. You should fully compensate Huaguan Semiconductor and its agents for any claims, damages,
costs, losses and debts caused by the use of these resources. Huaguan Semiconductor accepts no liability for any loss or damage caused by infringement.
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