C0S/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

14-STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDER AND OSCILLATOR

MEDIUM-SPEED OPERATION

COMMON RESET

FULLY STATIC OPERATION

BUFFERED INPUTS AND OUTPUTS
QUIESCENT CURRENT SPECIFIED TO 20V
5V, 10V, AND 15V PARAMETRIC RATINGS

The HCC 4060B (extended temperature range) and HCF 4060B (intermediate temperature range) are
monolithic integrated circuit, available in 16-lead dual in-line plastic or ceramic package and ceramic
flat package. The HCC/HCF 4060B consists of an oscillator section and 14 ripple-carry binary counter
stages. The oscillator configuration atiows design of either RC or crystal oscillator circuits. A RESET
input is provided which resats the counter to the all-O's state and disables the oscillator. A high level on
the RESET line accomplishes the reset function. All counter stages are master-slave flip-flops. The state
of the counter is advanced one step in binary order on the negative transition of ¢1 (and ). All inputs
and outputs are fully buffered. Schmitt trigger action on the clock line permits unlimited clock rise and
fall times.

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage -0.5t0 20 \Y

V, Input voltage -0.5t0 Vpp +0.5 \Y%

1 DC input current (any one input) +10 mA

Piot Total power dissipation {(per package} 200 mW
Dissipation per cutput transistor

for Top= full package-temperature range 100 mw

Top Operating temperature: for HCC types -565to 125 °C

for HCF types -40to 85 °C

Tstg Storage temperature -65 to 150 °C

* All voltage values are referrad to Vgg pin voltage

ORDERING NUMBERS:

HCC 4060 BD for dual in-line ceramic package

HCC 4060 BF for dual in-line ceramic package, frit seal
HCC 4060 BK  for ceramic flat package

HCF 4060 BE for dual in-line plastic package

HCF 4060 BF for dual in-line ceramic package, frit seal
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC/HCF 4060 BF

Dual in-line ceramic package
for HCC 4060 ED
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CONNECTION DIAGRAM

Dual in-lire plastic package
for HCF 4060 BE —
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Ceramic flat package
for HCC 4060 BK
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FUNCTIONAL DIAGRAM
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RECOMMENDED OPERATING CONDITIONS
Vob Supply voltage 3to 18 \Y
V, Input voltage 0to Vpp \
Top Operating temperzture: for HCC types -565 to 125 °C
for HCF types -40to 85 °C
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LOGIC DIAGRAM
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Paramater Vv, Vo ol | Voo TLow® 25°C THigh™* Unit
W) | V) | wA) V) | Min, | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent sup-| 0/ 5 5 5 0.04 5 150
ply current  I'g/1p 10 10 004 | 10 300
0/15 15 20 0.04 | 20 500 | “A
F 0/20 20 100 0.08 | 100 3000
VOH Output high [0/ 5 <1 5 | 4.95 4.95 495
voltage 0/10 <1]| 10 {995 9.95 9.95 v
0/15 <11 15 |14.95 14.95 14.95
Vor Output low 5/0 | <1 5 0.05 0.05 0.05
voltage 10/0 <1] 10 0.05 0.05 005 | Vv
15/0 <1 18 005 0.05 0.05
Vin inpug high 0.5/45] < 1 5 | 35 35 35
voltage 179 | <1 | 10 7 7 7 Y
15135| < 1] 15 | 11 11 11
ViL Input low 45/05 < 1| 5 15 1.5 15
voltage 9/1 | <1] 10 3 3 3 v
135/15| < 1 | 15 4 4 4
lon Output 0/ 5| 25 5 |2 16 | 32 115
g;ir‘;:m Heelo/ B8 | a6 5 |-064 2051 | -1 2036
types| 0/10 | 9.5 10 |-16 13 | 286 09
0/15 [ 135 15 [ 4.2 -34 | -68 24 mA
0/ 5| 25 5 |18 16 | 32 13
HcFlo/ 5| 46 5 | -061 051 -1 -0.42
types| 0/10 | 95 10 [-15 -13 | -2.6 1
0/15 | 13.5 15 |4 34 | 68 28
oL Output 0/5 | 04 5 | 064 051 ] 1 0.36
sink | HCCTh 007108 10 | 16 13 | 26 0.9
current |types
0/15 | 15 16 | 4.2 34 | 68 24 A
o/ 5| 04 5 | 0.61 051 1 042
t';'gei 0/10 | 05 70 | 15 i3 | 286 T
0/16 | 15 15 a 34 68 28
WMl *  Input leakage | 0/18 18 t0.1 105 [ £0.1 KT Y
current
Ci** Input 5 7.5 pF
capacitance
* T ow= - B55°C for HCC device; - 40°C for HCF device.
* Trigh= +125°C for HCC device; + 85°C for HCF device.
The Noise Margin for both “1” and "0” level is: 1V min. with Vpp= 5V

** Any input

2V min. with Vpp= 10V
2.5V min. with Vpp= 15V
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DYNAMIC ELECTRICAL. CHARACTERISTICS

{Tamp= 25°C, C_=

50 pF, R,_= 200 kg,

typical temperature coefficient for all Vpp values is 0,3%/°C, all input rise and fall times = 20 ns)

’— Test conditions Values
Parameter Unit
[VDD (V) | Min. ] Typ. | Max.
INPUT-PULSE OPERATION
tp_y, Propagation delay time Th I 5 | 800 [
tppL  {# 1 to Q4 Out) Y T 340 ns
. 15 240
tpry, Propagation delay time ] _‘3 | 200
tprL {Qn 10 Qp, +1) 10 85 ns
—
- ] 15 60
trLy, Transition time 5 100
TTHL 10 50 ns
15 40
Ty {nput pulse width 5 10
= 100 kHz 0 | 30 ns
] 15 | 20 |
1, 15 Input pulse rise and fall time 5
10 Unlimited us
15
fmax Maximum clock input frequency 5 7
10 16 MHz
15 24
RESET OPERATION J
tpHL Propagation delay time 5 300
10 140 ns
15 100
Ty Reset pulse width | 6 375
10 200 | ns
N 15 150
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Typical output high (source)
current characteristics
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