Sinusoidal Oscillators

« Signal generators: sinusoidal, rectangular, triangular, sawtooth,
etc.

= Sine wave generation: frequency selective network in a
feedback loop of a PF amplifier: sinusoidal oscillator

-Oscillation frequency: fy
-Oscillation amplitude:  V,
- Oscillation criterion

- Frequency stability

- Amplitude stability

- Distortion coefficient
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Complex number - short review
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Oscillation criteria
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v magnitude condition:

v phase condition:
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The loop gain is equal to unity in magnitude
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The phase shift around the loop is zero or an integer multiple of 21



RC Oscillators

» Basic amplifier — frequency independent
 inverting ¢, =180°
 noninverting ¢, =0

»Frequency selective feedback network

To fulfil the phase condition, there must be
a unique frequency, f, where the phase shift is:

o =180°, if ¢, =180°
¢, =0, if ¢,=0



RC Oscillators
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WIEN Bridge Frequency selective network Transfer function

voltage transfer
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Modulus WIEN

Bridge
: 1
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Modules 1 WIEN

r(jo)| = = = :
\/(1+ Ry + CZ] +[a)R1C2 1 j Brldge
C wR,C,

The maximum value:

®—>0 |r(jw))—>0 asymptote 1
. ) = 600 =
®—>0 |r(jo)) >0 asymptote \/R1R2C1C2
: 1
rO:‘r(Ja)O)‘: R C
1 2
(@) Rt C,

1o




Phase
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WIEN Bridge
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Op amp and WIEN bridge oscillator

v, (t) =V, sin 27f .t
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Op amp and WIEN bridge oscillator
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Automatic gain control (AGC)

a(jo)|r(jw)|<1  oscillations are attenuated - zero

a(jo)|r(jo)|>1  oscillations are amplified - saturation
a(jewy)|r(jey)|=1  oscillations are maintained - oscillate

Stability of the oscillation amplitude A
Automatic gain control - depending on the output voltage magnitude V,

al A
amplification attenuation

v, =V, sin 27t

r(jo)|=cst

i Vo T,

a(jy)| ¥, Vo ¥




AGC for WIEN bridge oscillator

NG
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1 How an AGC can be implemented,

so that a will depend on v, value?

* R, - dependentonv,
or

*R; - dependent on v,



Diode revisited - as variable resistor
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If the voltage drops, V increases; the equivalent static resistance rp decreases



AGC using Diodes
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If the voltage drops, V increases;

the equivalent static resistance rp
decreases

- how?

* R, - dependentonv,
or
*R; - dependentonyv,
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Problem
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a) How does the voltages v(t)
and v, (t) look like In the steady-
state regime? What is the
oscillation frequency?

b) Size R, so that the circuit will
maintain the oscillation. For the
maximum value (magnitude) of
the sinusoidal output, consider
o= I'py= 0.5 kQ. Verify if the
oscillation can start.

c) What is the magnitude of v (t)
In the conditions of question b),
If the voltage drop across one
diode is vp = 0.58 V for the
equivalent resistance rp= 0.5 kQ

d) How does the voltage v,(t)
look like in the steady-state
regime if D, diode is missing?
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Op amp and RC ladder network oscillator

 High pass band
 Low pass band
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trequency

» the phase-shift is In the
range of [0°; -90°]

* inverting basic amplifier

* how many identical RC cells
are necessary to build an
oscillator?
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The circuit of RC ladder network oscillator
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