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Op Amp OscillatorsOp Amp Oscillators
Op Amp signal generatorOp Amp signal generator



Oscillator block diagramOscillator block diagram

RF = 30k-300MHz

AF = 20Hz-20KHz



Sine wave Oscillator/Sine wave Oscillator/generatorgenerator

1. Phase shift oscillator

2. Wine bridge oscillator

3. Quadrature oscillator



Sine wave OscillatorSine wave Oscillator
1. Phase shift oscillator

Amplifier

Vf

Vo

Feedback  

R1=R2=R3=R
C1=C2=C3=C



Sine wave OscillatorSine wave Oscillator
1. Phase shift oscillator



Sine wave OscillatorSine wave Oscillator
1. Phase shift oscillator

EX



Sine wave OscillatorSine wave Oscillator
PSpice simulation phase shift oscillator



Sine wave OscillatorSine wave Oscillator
PSpice simulation  oscillator waveform 

T=4.628ms,f=216Hz



Sine wave OscillatorSine wave Oscillator
2. Wine bridge oscillator

Feedback

AmplifierAmplifier



Sine wave OscillatorSine wave Oscillator
2. Wine bridge oscillator

Output frequency , resonance freq

Voltage gain

Av = 1+{Rf/R1} = 3

Rf = 2R1



Sine wave OscillatorSine wave Oscillator
2. Wine bridge oscillator



Sine wave OscillatorSine wave Oscillator
PSpice simulation wine bridge oscillator



Sine wave OscillatorSine wave Oscillator
PSpice simulation wine bridge oscillator

T=1 ms

Vo = 1.6 mVpp



Sine wave OscillatorSine wave Oscillator
3. Quadrature oscillator

Amplifier

Feedback

Sine Cosine

R1=R2=R3=R
C1=C2=C3=C    

Op Amp A1,A2 = Integrator



Sine wave OscillatorSine wave Oscillator
3. Quadrature oscillator

EX



Square wave OscillatorSquare wave Oscillator

Free-running  

Astable multivibrator

With Op-Amp



Square wave OscillatorSquare wave Oscillator



Square wave OscillatorSquare wave Oscillator

Capacitor voltage,V2

50% duty cycle(t1=t2)

If    R2 =  1.16R1

V1

-V1

50% duty cycle(t1=t2)50% duty cycle(t1=t2)

If    R2 =  1.16R1



Square wave OscillatorSquare wave Oscillator

Ex



Square wave OscillatorSquare wave Oscillator



PSpicePSpice simulationsimulation



PSpicePSpice simulationsimulation

T = 1.0785ms       Fo = 927 Hz

+14.6 V

-14.6 V



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

Square wave    +     Integrator  



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

Design recommended 

1.5R3C2 > T/2
2.T = R3C2
3. R4 = 10R3

ยุงยากเพราะ
ตองคํานวณคาทั้ง 2 วงจร  

มีขอจํากัด



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

Practical circuit

Zero voltage 
detector

Integrator

Frequency  of  Vo’ = Vo



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

จากรูป  Vo’/R3 =  Vo/R2 



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

Vo’/R3 = Vo/R2     ---(1)

แต  Vo’ = +Vsat และ Vo = -Vsat
(กําหนดให    +Vsat = -Vsat และ +Vramp = -Vramp)

ดังนั้น จาก (1)    Vsat/R3  =   Vramp/R2     ---(2)

Vramp =   (R2/R3)Vsat ---(3)
Vo(pp) = 2Vramp

= 2(R2/R3)Vsat ---(4)



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

So,  if   Vin = -Vsat



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

Ex



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator

14 V



Triangle wave Triangle wave 
Oscillator/Oscillator/generatorgenerator



PSpicePSpice simulationsimulation



PSpicePSpice simulationsimulation
Vo = +- 4.15 V = 8.3 Vpp

T = 0.629 ms, fo = 1.6 kHz



End of Chapter 4End of Chapter 4


