Lecture-1

Oscillator Principal, Wein Bridge
Oscillator



Introduction

Oscillator is an electronic circuit that generates a
periodic waveform on its output without an
external signal source. It is used to convert dc to
ac.

Oscillators are circuits that produce a continuous
signal of some type without the need of an input.

These signals serve a variety of purposes.

Communications systems, digital systems
(including computers), and test equipment make
use of oscillators



Introduction

An oscillator is a circuit that produces a repetitive signal from
a dc voltage.

The feedback oscillator relies on a positive feedback of the
output to maintain the oscillations.

* The relaxation oscillator makes use of an RC timing circuit to
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Types of oscillators

1. RC oscillators
— Wien Bridge
— Phase-Shift

2. LC oscillators
— Hartley

— Colpitts
— Crystal

3. Unijunction / relaxation oscillators



Basic principles for oscillation

* An oscillator is an amplifier with positive
feedback.
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Basic principles for oscillation
V. = AV,

= AV, +V, )= AV, + gV,
V. = AV. + ABV.
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* The closed loop gain is: -V (1— Aﬁ')



Basic principles for oscillation

* In general A and fare functions of frequency
and thus may be written as;

Ve A(s)
A= O~ A0

Is known as loop gain



Basic principles for oscillation
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 Writing A(S) the loop gain
begogs;
7085 1-T(s)
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Basic principles for oscillation

* At a specific frequency f,
T(jwo): A(jwo)ﬂ(jwo)zl
* At this frequency, the closed loop gain;

Y A(jwo)
A; (jo,)= 1- Aljo, )p(jew,)

will be infinite, i.e. the circuit will have finite
output for zero input signal - oscillation




Basic principles for oscillation

 Thus, the condition for sinusoidal oscillation
of frequency f; is;

A(jwo)ﬂ(jwo): 1

e This is known as Barkhausen criterion.

 The frequency of oscillation is solely
determined by the phase characteristic of the
feedback loop — the loop oscillates at the
frequency for which the phase is zero.



Basic principles for oscillation

 The feedback oscillator is widely used for
generation of sine wave signals.

* The positive (in phase) feedback arrangement
maintains the oscillations.

* The feedback gain must be kept to unity to
keep the output from distorting.



Basic principles for oscillation
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Design Criteria for Oscillators

1. The magnitude of the loop gain must be
unity or slightly larger

‘A/)" —1 — Barkhaussen criterion

2. Total phase shift, ¢ of the loop gain mus t be
Nx360° where N=0, 1, 2, ...



RC Oscillators

 RC feedback oscillators are generally limited
to frequencies of 1 MHz or less.

* The types of RC oscillators that we will discuss
are the Wien-bridge and the phase-shift



Wien-bridge Oscillator
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Wien-bridge Oscillator

 The loop gain for the o C|IIa|]_;{or| v \
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Wien-bridge Oscillator
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Wien-bridge Oscillator

* Since at the frequency of oscillation, T(jw)
must be real (for zero phase condition), the
Imagi ;

ginary c?&%grnt_ mdbst be §ro;
Jaw,RC

1
* Which gives ugy, = RC



Wien-bridge Oscillator

T(jo,)=|1+—==
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To ensure oscillation, the ratio R,/R; must be

3+ jw,RC +(Ujew,RC)

slightly greater than 2.



Wien-bridge Oscillator
RZ

 With the ratio; ?l =2
¢ then; K El—l—&z?)
Ry

K = 3 ensures the loop gain of unity — oscillation
— K >3 : growing oscillations
— K < 3 : decreasing oscillations



