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Version Date Description
V1.0 2021/09 New
V1.1 2023/05 Modify Ordering Information
V1.2 2024/02 Modify Ordering Information
V1.3 2025/05 Add application precautions and overall
typesetting.
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General Description

HEF4060 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 aperates over a recommended VDD power supply range of 3V to 15V referenced to Vss (usually ground).

Unused inputs must be connected to V,,, V__, or another input.

Features

“Wide supply voltage range fram 3V to 15V

“Tolerant of slow clack rise and fall times

#Fully static operation

#:5V, 10V, and 15V parametric ratings

*2Standardized symmetrical output characteristics

“#Inputs and cutputs are protected against electrostatic effects
#Specified from -40°Cta +125°C

#:Packaging information: SOP16

The appearance of the product

SOP-16

Ordering Information
Product Model Package Type Marking Packing Packing Qty
HEF4060BES SOP-16 HEF4060B S357 REEL 2500PCS/REEL
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Block Diagram And Pin Description

Block Diagram
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Figure 1. Functional diagram

REXT

MR

Pin Configurations

Figure 2. Logic diagram

a1 O 116/ Voo
Q122 115/ Q9
Q133 14] Q7
Q5 4 113] Q8
Q4[5 12| MR
Q6 6 11/ RS
Q37 110/ REXT
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Qo — Q3 Q9 — Q11— Q13—
CcD CcD CD cD CD
Q3 Q9 Q1 Q13

WWW.GREENMICRO.NET

3/13

VER:V1.3



®
F# GREEN MICRO

GMIC

HEF4060

Pin Description

Pin No. Pin Name Description
1 Q11 counteroutput
2 Q12 caunteroutput
3 Q13 counteroutput
4 Q5 counteroutput
5 Q4 caunteroutput
6 Q6 counteroutput
7 Q3 counteroutput
8 Voo ground (0V)
9 CEXT external capacitor connection
10 REXT oscillator pin
11 RS clock input/oscillator pin
12 MR master reset
13 Q8 counteroutput
14 QT counteroutput
15 Q9 counteroutput
16 Von supplyvoltage
Function Table
Input Output
RS MR Q3toQ9 and Q11to Q13
L na change
L count
X H L

Note: H=HIGH voltage level; L=LOW voltage level;X=don’ tcare; T=LOW-to-HIGH clocktransition.
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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 Vg - -0.5 +18 v
DCinputcurrent " any one input - *10 mA
inputvoltage V, all inputs -0.5 V0.5 V
storage temperature T - -65 +150 °C
total power dissipation Pt - - 500 mw
device dissipation P per cutput transistor - 100 vy
soldering temperature T, 10s - F) i - 0 C
SOP/TSSOP 260 °C
Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Voo - 3 - 15 v
ambienttemperature| T, , in free air -40 - +125 C
V=5V 100 - - ns
input pulsewidth £, f=100kHz V,,=10V 40 - - ns
V=15V 30 - - ns
input pulseriseand V=5V -
fall time st v, =10V unlimited -
V,, =15V -
inputpulse external pulse V,,=5Y - - 35 | MHz
frequency fe source V=10V - - 8 MHz
V=15V - - 12 | MHz
V=5V 120 - - ns
reset pulsewidth L V=10V 60 - - ns
V=15V 40 - - ns
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Electrical Characteristics

DC Characteristics 1
(Tamb=25°C, voltages arereferencedtoVSS (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions (V) Tamb=257¢ Unit
Vo VIN VDD Min. Typ. Max.
- 0,5 5 - - 5 uh
supply current oo - 0,10 10 - - 10 uA
- 0,15 15 - - 20 uA
LOW -level 0.4 0,5 5 0.51 1 - mA
output current oL 0.5 0,10 10 1.3 2.6 - mA
1.5 0,15 15 3.4 6.8 - mA
4.6 0,5 5 -0.51 -1 - mA
HIGH-level o 25 0,5 5 -1.6 -3.2 - mA
output current 9.5 0,10 10 -1.3 -2.6 - mA
135 0,15 15 -34 -6.8 - mA
LOW-level - 0,5 5 - 0 0.05 v
outputvoltage Vo - 0,10 10 - 0 0.05 v
- 0,15 15 - 0 0.05 Y
HIGH-level - 0,5 5 4.95 5 - Y
outputvoltage Vo - 0,10 10 9.95 10 - V
- 0,15 15 14.35 15 - v
LOW -level 0.5,4.5 - 5 - - 1.5 v
inputvoltage V, 1,9 - 10 - - 3 V
15135 - 15 - - 4 v
HIGH-level 0.5,4.5 - 5 35 - - V
inputvoltage Y, 1,9 - 10 7 - - V
15,135 - 15 11 - - Y
input leakage , - 0,15 15 - - +1 uA
current
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DC Characteristics 2
(Tam=—40°Cto +85°C, voltages are referenced to Vi (ground=0V), unless otherwise specified.)
Conditions (V) T,.,=40°C T,.,=185°C )
Parameter | Symbol Unit
v, Vo, Voo Min. | Max. | Min. | Max
- 0,5 5 - 5 - 150 uh
supply current - 0,10 10 - 10 - 300 uA
" - 0,15 15 - 20 - 600 | uA
] 0.4 0,5 5 0.61 - 0.42 - mA
LOW-level
0.5 0, 10 10 15 - 1.1 - mA
output current o
15 0,15 15 4 - 2.8 - mA
4.6 0,5 5 -0.61 - -0.42 - mA
2.5 0,5 5 -1.8 - -1.3 - mA
HIGH-level
oH 9.5 0,10 10 -1.5 - -1.1 - mA
output current
135 0,15 15 -4 - -2.8 - mA
- 0,5 5 - 0.05 - 0.05 V
LOW-level
l . - 0, 10 10 - 0.05 - 0.05 W
outputvoltage v
P & " - 0,15 15 - 0.05 - 0.05 | V
- 0,5 5 4.95 - 4.95 - W
HIGH-level
- 0, 10 10 9.95 - 9.95 - W
outputvoltage Vo
- 0,15 15 14.95 - 14.95 - W
0.5,4.5 - 5 - 15 - 15 V
LOW-level
) l y 1.5 - 10 - 3 - 3 W
inputvoltage \
P © Yolus135 ) - 15 - 4 - 4 v
0.5,4.5 - 5 3.5 - 3.5 - V
HIGH-level
noUtvolt y 1.8 - 10 7 - 7 - v
inputvoltage \
b " 115,135 - 15 11 - 11 - v
input leakage
| - 0,15 15 - +1 - +1 uh
current
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DC Characteristics 3

(T, =40°Cto+125°C, voltages arereferenced toVss  (ground=0V), unless otherwise specified.)

Conditions (V) Tamb=40°C | Tamb=+125°C
Parameter | Symbol Unit
v, Vo, Voo Min. | Max. | Min. | Max
- 0,5 5 - 5 - 150 uh
l - 0, 10 10 - 10 - 300 ul
supply current
PPy . . 0,15 15 . 20 ; 600 | uA
0.4 0,5 5 0.61 - 0.36 - mA
LOW-level
0.5 0,10 10 15 - 0.9 - ma
output current oL
15 0,15 15 4 - 2.4 - mA
4.6 0,5 5 -0.61 - -0.36 - ma
25 0,5 5 -1.8 - -1.15 - ma
HIGH-level
o 9.5 0, 10 10 15 | - 09 : mA
output current
135 0,15 15 -4 - -24 - ma
- 0,5 5 - 0.05 - 0.05 W
LOW-level
l . - 0, 10 10 - 0.05 - 0.05 W
outputvoltage v
P & . . 0,15 15 . 0.05 ; 0.05 | v
- 0,5 5 4.95 - 495 - W
HIGH-level
- 0, 10 10 9.95 - 9.95 - W
autput voltage Y
P ® o ; 0,15 15 1495 | - 1495 | - v
0.5,45 - 5 - 15 - 15 W
LOW-level
, I y 1,9 . 10 . 3 . 3 v
inputvoltage y
b & . 15,135 ; 15 . 4 ; 4 v
0.5,45 - 5 3.5 - 3.5 - W
HIGH-level
, I y 1,9 . 10 7 . 7 . v
inputvoltage y
b " 15,135 ; 15 11 . 11 . v
input leakage
| . 0,15 15 | x1 | - | £1 | uA
current
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AC Characteristics 1

(T,,=25°C, V=0V, tr, t=20ns, C, =50pF, R, =200k}, u nless otherwise specified.)

amb
Parameter Symbol Conditions Min. Typ. Max. Unit
RS to Q3 out: W, =oV - 370 740 ns
see Figure 4 Vo =10V - 150 300 ns
V=15V - 100 200 ns
O to Qntl W, =oV - 100 200 ns
ntoe Ynt+l;
propagation ] Vo =10V ) 50 100 e
telay ime s T see Figure 4 oo - -
delaytime V=15V : 40 80 | ns
MR toOn: W, =oV - 180 360 ns
see Figure 4 V=10V - 80 160 ns
V=15V - 50 100 ns
W, =oV - 100 200 ns
transition time t, see Figure 4 Vo =10V - 50 100 ns
V=15V - 40 80 ns
minimum width;, Vo=V - 50 100 ns
f=100kHz; V=10V - 20 40 ns
RS HIGH; \I‘IJDD:lE\I‘,' B 15 20 ns
pulse width t. e - ]
" minimum Vpp=aV - 60 120 ns
width; MR V=10V - 30 60 ns
HIGH; V=15V - 20 40 ns
see Figure 4
. . \I."ID o :5 "-."l -
input pulserise
and fall time | T Tiw - V=10V unlimited i
V=15V -
oo
maximum inputRS; Vo=V 3.5 7 - MHz
clock L see Figure 4 V=10V 8 16 - MHz
frequency v, =15V 12 24 . MHz
" prut C, any input - 5 75 pF
capacitance

Note:t, isthesameast, ,and t;,, .
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AC Characteristics 2

(RCOperation, T,,=25°C,V_=0V, t,, t,=20ns, C, =50pF, R,=200kQ}, u nless otherwise specified.)

* "amb
Parameter Symbol Conditions Min. Typ. Max. | Unit
variation of C,=200pF V=5V - 23+10% - kHz
frequency (unit R.=560k0 V=10V - 24+10% - kHz
to unit) R,=50kQ V=15V - 25+10% - kHz
variation of C =200pF 5Vt 10V - 15 - kHz
frequency with * i
R.=560k0
voltage change - R =50k0) 10Vto 15V - 0.5 - kHz
(sameunit) )
C.=10uF, V=5V - - 20 MQ
R ] C,=50uF,V =10V - - 20 MQ
” C,=10uF,V =15V - - 10 MQ
R=500kQ, V, =5V - - 1000 uF
R,=300kQ, V=10V - - 50 uF
C, max - a =
R, =300k, V =15V - - 50 uF
Maximum C,=15pF V=10V 530 650 810 kHz
oscillator R=30kQ
- V=15V 690 800 940 kHz
frequency R =15k0
V=04V, V=5V 0.16 0.35 - mA
V,=0.5V,V =10V 0.42 0.8 - mA
drive current at oL y . o -
CEXT I-'.Fﬁr \.'D:l.._l:-!-.' v -.'DD:J.SI.' 1 2 - mA
i _ﬁl‘t('w V=46V, V=5V 016 | -0.35 - mA
desian) | V=95V, V=10V -0.42 -0.8 - mA
o - V =13.5V, v, =15V -1 -2 - mA
Note: RC oscillatorapplications are not recommended at supply voltages below 7V for R{<50kQ.
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Testing Circuit
AC Testing Circuit

“RT T Cl_ “RL

Figure 3. Test circuit for switching times

Definitions for test circuit:
DUT=Device Under Test.

C =Load capacitance includingjig and probe capacitance.

R,=Termination resistance should be equal to the cutput impedance Zo  ofthe pulse generator.
R = Load resistance.

AC Testing Waveforms

MR input

RS input

Qn output

Figure 4. Waveforms showing propagation delays

Measurement Points

Supplyvoltage Input Output
VDD V" V"
SVto 15V 0.5XV,, 0.5%XV,,
Test Data
Supplyvoltage Input Load
Voo v, t,t C,
5Vto 15V V. orVy, < 20ns 50pF

WWW.GREENMICRO.NET 11/13 VERV1.3



®
F# GREEN MICRO

GMIC HEF4060
Outline Dimensions
SOP16 Unit: mm

;

H/H B B 8

Symbol

Dimensions In Millimeters

Dimensions In Inches

Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
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 5.800 £6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
8 0° g 0° g”
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Important Notice

® Green Micro chip reserves the right to change products and documents without notice. Customers
should obtain and verify the completeness of the latest technical information before placing orders.
Meanwhile, Green Micro chip shall not assume any responsibility or obligation for non-officially

revised documents.

® Any parameters in the entire product specification are for reference only, and actual application
testing shall prevail. When customers use the products for system design, they must comply with
safety regulations and independently assume the following responsibilities: selecting suitable
Green Micro chip products according to application requirements; completing design verification
and full-link testing of the application; and ensuring that the application complies with safety
regulations or other requirements of the target market. Customers shall bear all personal or
property losses caused by design defects orillegal operations, which shall have no relation to

Green Micro chip.

® Green Micro chip products are prohibited from being used in scenarios such as life support, military
equipment, and key aerospace applications. All accidents and legal liabilities arising from

out-of-scope use shall be borne by the user, and Green Micro chip shall not be held responsible.

® Alltechnical resources of Green Micro chip (including data sheets and reference designs) are
provided "as is", without guarantee of no defects or universality, and without any express or
implied warranties. The documents are only authorized for product development and research
described in this document. Unauthorized use of intellectual property, public reproduction, and
reverse engineering are strictly prohibited. All claims and losses caused by illegal use shall be horne

by the user, and Green Micro chip shall not be liable.
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