
Using the 4060 
as a Timer 

MENTION timing circuits, and 
most people tend to think of the 

ubiquitous 555 IC. While the 555 is ex- 
cellent for most timing applications, oth- 
er devices are worthy of consideration. 
These are the CMOS CD4060A and 
SCL4060AB 14 -stage ripple -carry bi- 
nary counters from RCA and Solid 
State Scientific, respectively. 

Among other advantages, the 4060 - 
series devices can be less expensive to 
implement in a given application be- 
cause they require less critical and less 
expensive resistors and capacitors. A 
second advantage is that 4060 -series de- 
vices can deliver a number of output fre- 
quencies from the same RC compo- 
nents; the 555 delivers only one. 

Technical Details. In a 555 timer 
circuit, external frequency -determining 
resistor and capacitor values must be se- 
lected to produce the desired oscillator 
frequency directly. As a result, in many 
cases where relatively long time con- 
stants (low frequencies) are desired, the 
RC product requires the use of bulky, 
expensive electrolytic capacitors with, 
often, inaccurate values and high losses. 
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Devices of the 4060 -series use oscillator 
frequencies much higher than what is 

required at the output. The oscillator 
frequency goes through a 14 -stage bina- 
ry counter that divides it by as much as 
16,384 (214) before it is used as the final 
timing frequency. 

Using a much higher oscillator fre- 
quency than the 555 timer to obtain the 

Fig 1. Internal schematic 
arrangement of the RCA 

CD4060 timer 
integrated circuit. 
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same timing frequency the 4060 has a 
correspondingly smaller RC product. 
Hence, there is no need to use inaccu- 
rate and unstable electrolytic capacitors 
or humidity -sensitive, very -high -value 
resistors. 

While the CD4060A and SCL- 
4060AB are interchangeable in most 
cases, the two are different. In the CD 

M m {c e c m ò n - c a m 

17 15 14 16 114 113 115 11 1213 
04 05 06 07 08 09 010 012 0 3 014 

14 - STAGE RIPPLE COUNTER 

A CD 4060 
OD 

10 

IOM 

SC L406048 

2K 

Fig. 2. With low values of timing resistor, 19, the frequency of 
the circuit can vary with applied dc operating voltage. 
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BASIC COMPUTER GAMES, Microcomputer 
Edition, edited by David H. Ahl. Here's a great 
collection of 101 fascinating games, all written 
in easy -to -use Microsoft BASIC. Play Craps, 
Combat, Super Star Trek, Lunar LEM Rocket, 
Gomoko, Checkers, Boxing, Bowling -and 93 
others! With an introduction, notes on Microsoft 
BASIC, and conversion instructions for other 
BASICs. 8'/%" x 11", softcover, illustrated, with 
an index. $7.95 ($1.50). # 6C6 
MORE BASIC COMPUTER GAMES, edited by 
David H. Ahl and Steve North. In this sequel to 
Basic Computer Games you'll find 84 challeng- 
ing new games, complete with sample runs, 
program listings and illustrations. All run in Mi- 
crosoft BASIC. Race your Ferrari, become a 
millionaire, joust with a knight, crack a safe, and 
more! Conversion table to other BASIC s in- 
cluded. 8Y," x 11", softcover, illustrated, $7.95 
($1.50). #6C2 
TRS-805 Microcomputer Edition, $7.95 ($1.50). 
#6C4 

me 

EDUCATIONAL BOOKS 
BE A COMPUTER LITERATE, by Marion Ball and 
Sylvia Charp, is an introduction to computing 
for children ages 10 to 16. Perfect for school or 
home use, this easy -to -read volume shows how 
to use computers and introduces program- 
ming concepts. Illustrated in full color with dia- 
grams and photos on every page. 81/4" x 11", 
softcover, with glossary of terms. $6.95 ($1.50). 
#6H 
TRS-80 is a registered trademark of the Radio Shack Divi- 
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4060 timer 
device, the oscillator is keyed by the 
reset input, whereas in the SCL device, 
the reset operates on the dividers, leav- 
ing the oscillator in continuous operation. 

Basic internal logic of the CD4060A 
is shown in Fig. 1. Two of the four 
inverters serve as the active elements of 
the internal oscillator whose output is 
passed through the 14 -stage ripple -carry 
binary counter. Oscillator frequency is 
set by an RC network, or an external 
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SCL4060AB. With time delays of more 
than a few hours, it was determined that 
use of R5 is not necessary. 

Practical Timer. Shown schemati- 
cally in Fig. 3 is the circuit for a practi- 
cal 1 -minute timer built around a 4060 - 
series device. A 330,000 -ohm resistor 
and 0.01-µF capacitor are doing a job 
that would require a 60-megohm/mi- 
crofarad RC product in a 555 circuit. 
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crystal oscillator can be connected to pin 
9 to eliminate the need for the internal 
oscillator. When the internal oscillator 
is used, the input at pin 12 is provided to 
reset the counter to zero and disable the 
oscillator. 

It is not necessary to use all 14 stages 
of division. As shown in Fig. 1, you can 
select division factors of 16, 32, 64, 128, 
256, 512, 1,024, 4,096, 8,192, or 16,384, 
simply by picking off the output from 
the appropriate pin of the IC. 

Timing resistance values of 4060 -series 
devices should not be less than 10,000 
ohms to avoid changes in frequency with 
changes in applied dc operating voltages. 
As can be seen in Fig. 2, the frequen- 
cy/resistance function reverses at about 
4500 ohms with a 5 -volt supply and at 
1300 ohms using 10 volts. 

The frequency calculation formula 
for the 4060 given in manufacturer ap- 
plication notes is F = 1/(2.2R,C,), 
where R, and C, are the values of the 
timing resistor and capacitor. This for- 
mula assumes Voo is 10 volts, C, is 
greater than 100 pF; R, is greater than 
1000 ohms, and RS is larger than 10 
times R,. (RS is the external stabilizing 
resistor, as shown in the inset schematic 
diagram in Fig. 2.) In this author's expe- 
rience, this formula is accurate only 
when R, is greater than 50,000 ohms. 
With values less than 50,000 ohms, ob- 
served frequency was lower than pre- 
dicted by the formula. 

Data given in Fig. 2 was obtained at 
the pin -7 (=16) output from an 

Fig. 3. With the values 
shown, this circuit has a 
one -minute delay period. 
The output strobe goes 
high after timeout. 

Momentary closure of START switch 
SI causes the set -reset flip-flop made up 
from two gates in a 4001 quad 2 -input 
NAND IC to produce a high output at 
pin 12 of the 4060. After the timing 
interval (oscillator frequency) deter- 
mined by R, and C,, pin 3 of the 4060 
goes low and toggles the flip-flop to stop 
the counter. At the same time, the out- 
put of the bottom 4001 gate, held low 
during the timing interval, goes high. 
(Since the 4001 contains four on -chip 
gates, the fourth gate can be paralled 
with the output stage to provide more 
driving current for an external circuit.) 

Much longer timing intervals can be 
obtained by cascading the pin -3 output 
of the 4060 with a 4020, a 14 -stage 
counter that is similar to the 4060 but 
lacks the internal oscillator. 

Capacitor CI and resistor RI improve 
the circuit's immunity to noise and are 
optional. 

Summing Up. Once you start working 
with 4060 -series devices, you will proba- 
bly think of them as often as you do the 
555 for your timing applications. Their 
easy implementation into circuit designs 
and reduced demands on frequency - 
determining resistors and capacitors 
make them particularly attractive where 
costs must be kept down and hardware 
space is at a premium. And they offer a 
number of different output frequencies 
from a given RC network that gives 
them an important advantage over sin- 
gle -frequency -only timing devices. 0 
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