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A simple method to generate rectangular wavestis WAND Schmitt-trigger the gate.

The oscillator here presented uses only one ofdhe gates existent in the commercial integratedudi
CD4093 or its equivalent circuits.

The advantage of the circuit shown here is th& possible to control the frequency and duty-cyolen
almost independent manner.

In the diagram we see that the capacitor chargabebthigh’ output through the resistor R2 and plaet Rd
of R1 to the right of its center, as its left piarshort-circuited by the left diode.

As the threshold of the IC is reached, this produae output ‘low’ that discharges the capacitootigh R2
and the left part Re of R1, as its right part isrsftircuited by the right diode. So, the charigeet constant
depends on R2 + Rd and the discharge time condégands on R2 + Re. As the period of the oscilaigo
the sum of those two time constants, it dependsRibr Re + R2 + Rd. But Re + Rd = R1, and the gerio
depends only on 2 x R2 + R1, that is, independetiteovalue of the control R1.

Thus, R1 controls the ration between the chargedistharge times, that is, the duty-cycle, andpthstion
of R2 controls the frequency. The maximum frequas@jiven for R2 = 0, that is, it is limited by val of R1
(of course, also by the characteristics of the IC).

The above calculi consider the diodes as ideal;ahesefore, germanium diodes are more suitablgrfeater
independence of both controls.

The charge tim@c corresponds to the voltage increase fidmin to Vmax. During the charge the capacitor
voltage is given by:

Vc = A + B . exp(-tic) wheretc = charge timeconstant; as, for = 0, Vc = Vmin and fort - o, VCc -
Vmax, we have:

Vc =Vce + (Vm — Vcce) . exp(-tfc); as, fort = Tc, Vc = Vmax, we have:

Vmax = Vcc + (Vmin — Vcc) . exp(-Tcic) or Tc =1c . In [(Vce — Vmin) / (Vce — Vmax)]

In stands for the natural logarithm.



The threshold ‘up’ and ‘down’ voltageémax and Vmin for the used IC are respectively 60% and 40%
(typical) of the supply voltag€cc (this varies with temperature and witc itself). So, we can write for the
charge time:

Tc=04.1c (1)

The discharge tim&d corresponds to the decrease frdmax to Vmin. During the discharge the capacitor
voltage is given by:

Vc=a+ b.exp(-ttd), wheretrd = discharge time constant; as, fer 0, Vc = Vmax, and fort - o, V¢ -
Vmin, we have:

Vc = Vmax . exp(-thd); as, fort = Td, Vc = Vmin, we have

Vmin = Vmax . exp(-Tdkad) or Td = td . In (Vmax / Vmin). With their values, we can write for the
discharge time:

Td=0.4.1d (2)

As (1) e (2) have the same constant 0.4, we have for the pet&ddT:

T=04.¢c+td) (3)

But 1c = R2 + Rdandtd = R2 + Reand so we have, witRd + Re = Rt

T=0.4. (2R2 = R1)or the frequency:

F=1/[0.4.(2R2 + R1)]
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The symmetry is controlled by R1
The frequency is controlled by R2
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