Unit 53 Sinusoidal Oscillators

e Sinusoidal voltage waveforms are obtained
by using an amplifier

— In positive feedback,
— A loop gain of 1 and

— A frequency selective feedback network.
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Phase shift network and amplifier. A sinu-
soidal signal applied to the input is phase
shifted and attenuated in each of the three
CR filters.

1 = tan—1 <#>
2 fCR

Inversion corresponds to a phase shift of 180°.

(btotal — 3(/51 + 180°
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Phase shift oscillator.

Loop gain greater than 1

. . . 1
Oscillation at f, = >73:CR
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Positive feedback causes the circuit to go
into oscillation.

LLoop gain greater than 1
Barkhausen Criterion.
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Distortion due to saturation nonlinearity.

Transistor amplifier ceases to be fully linear
when large signals are present.

Reduce the gain to give a loop gain of 1.
This is called amplitude stabilization.
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Amplitude stabilization by control of feed-
back.

Use a nonlinear device such as a bulb or ther-
mistor.

Feedback fraction is changed.
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Wein bridge and response.

First consider a Wein bridge
This is a bandpass filter which has the re-

sponse curve shown.
The frequency at the peak of the passband

. _ 1
1S fo — 27 RC"
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Wein bridge oscillator.

The attenuation at the peak of the Wein
bridge response is %

Gain of amplifier must be at least 3 for os-
cillation to take place
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Frequency control with a twin ganged poten-
tiometer for the two Wein bridge resistors.
Decade changes of frequency are obtained by
switching in pairs of capacitors
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Design a transistor phase shift oscillator for
a fixed frequency of 300H z.

We then require Vo =~ 9V so

15 -9
I = = 1.28mA
4700

0.00128
then Ip = 300 = 4.2uA

9—-0.7
421 A
Given f, = 300Hz then

which gives Rp = = 1.9MQ2

300 x 2 xV3CR=1
If we take C = 0.01uF we get R = 980%2.
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Design a Wein bridge oscillator for a fixed
frequency of oscillation of 2000H z using the
circuit in Figure 53.6.

The essential equation is fo = 5—=5.

We guess a reasonable value C = 0.1ufF.
which gives R = 55 = 7969

Determine the value of Rg and then choose
R1 to get a loop gain of 1, that is, set the
gain to at least

AV=1+—=3




