Simplified Design of Astable RC Oscillators
Using the CD4060B or Two CMOS Inverters

B, Rodman

Appilcation Notes are avaliable that
deai with theorelicai approaches to
osclitator dasign; this Note siresses prac-
tical aapecty of design and provides easy-
to.ue aigebrale equations thal permit
veiuas of R and C for a given oschlator frg-
quency to be quickly determined.

Astabie Design Approsch

The most basie RC osclifator circuit Is
that showrn In Fig. 1. The time period T tor
ong cycle of this aaclllator |8 given Dy the
eguation:
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whare:

Vb = supply voltage
YR = iransfer voltage

By istting VTR =05 VDD, equation 1 can
be simplified to:

T =» —RC{n 05 + In 0.5
Y = L3BRC 2

The probiem with this circuit in that
tranafer voltage cen vary from 33 to 67
percent of Vpp. Therefors, the maximurn
variatlon in the time period, T, can he as
high as @ percent, with & +33 percent
varliatbon Iy tranafer voitagae from unii to
unlt.
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Fig. ¥ - The most bagic RC osofiistor circull,

An improvement to thia basic clrcult
can be made by adding reaistor Ay, an
shown In Flg. 2. The resistor makes tha
fraquanay independent of supply-voltags
variations and rediuces the timeperiod
vartations o less than § percent with
vartatlons in transfer voitags.

Ry shoukd be 16 times the vatue of Ax. it
s i8 made lese than 10 Rx, the variation
in period T Incresses 1o about 10 percent
as the value of Re spproaches zeto. Y I Re
is mads toc isrgse, u time constant and
phase shift |a produced by Re and stray
wiring and breadboard capacliance. This
shift creates a switching delay in the ¢lre
cult which changes ths time perlod,
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Fig. & - An improved oscllistor circult made
by adding resistor fig lo the circufl of
Fig, 1.

?’m tima period ¥ for the circuit in Fig, 2
is: .
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¥ ¥rp=05 Vpp, oquation 3 can be
simplified to:

T &= ~RACx{in % + In ¥}
T = 2.2PxCx (4}

Equation 4 whi only be irue in the
CD4060B for valuas of R grester than 50
Klichms and for vaiues of G grester than
1000 picolarads, At values of C less than
100G pleotarads, sirey capeacitence will
have & muth greater affect on the entlre
gystem,

It Is advised that o butfer ciroult, Fig. 3,
be sdded 1o the cirquit of Fig. 210 prevent
the !iter that wouid otherwise de In-
troduced Into the clreuit by noise ploked
up by connecting cables and by strey
wiring and breadboard cepacitance. The
buffer oircuit is not neaded with the
CU4080B sinve i has an internat bulfer
and is Internally connected 1o & counter.
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Fig. 3 « A bulter circull ysed 1o improve the
pearformance of the oircult of Fig. 2.
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Compensstion tor $0-Percent Duty Cyole
A true square-wave pulse is obteined
only when the trensfer volfage ocours 6t
the H0percent point. H the t{ranater
voliage I8 gt either 33 or 67 parcent, the
duty cycie wili not be 50 percent, The duty
cycie aan be controbed, however, if part
of ihe resistance of the RC time constant
i;i sh;mtad out with a diods, &3 shown in
. 4.

R, fa
A f
{ w
P
n,in
iaa
LD LT e L
W ST
Fig. 4 - Method of controfiing the duty cytie
of the RC aecifintor.

Pocause adiustiment of this dlode
shunt to obtaln a specific pulse factor
causes the fraquency of the clroult fo
stray, & fraquency control, R, 1s sgoed.
This circuit is not neaded when uaing the
GD40ROB since B is used in conjunction
with & ctunter. A S0-percent tuty cycls
witi be derived from the dividericounter
outputs.
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