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Thursday 2/2/23 

b. RC : CR transformation phase shift oscillator 

Here, the R’s and C’s have been interchanged compared to the earlier phase 
shift oscillator circuit. 

The voltage follower buffer (a second op amp) is needed to prevent loading of 
the CR ladder circuit. 

 

𝐴 𝑗𝜔 𝛽 𝑗𝜔

𝑅
𝑅

𝑠𝐶𝑅 5 𝑠𝐶𝑅 6𝑠𝐶𝑅 1
 

 

Consider: 𝐴 𝑗𝜔 𝛽 𝑗𝜔 | √ √ √
 

 

Therefore for oscillation: 𝜔 √  and 29 
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c. Buffered RC phase delay oscillator 

 

Easy to build with a quad op amp package. 

Each buffered RC stage must provide -60o phase delay at the oscillation frequency: 

𝐺
1

1 𝑗𝜔𝑅𝐶
 

∅ tan 𝜔𝑅𝐶 60  per stage 

Therefore: 𝜔 √  

Per RC stage: |𝐺 |  

Therefore, for all 3 RC stages: |𝐺|  

Therefore A(jω) to satisfy the BSC for oscillation has a gain of 8. 

A gain of 8 is much less restrictive on op amp BW that a gain of 29! 

The circuit does require 4 op amps though. 
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AGC: R2 replaced with a 10 kΩ pot, two 0.5V Schottky diodes connected between 
the wiper and one end, in opposite directions.  The pot is set with 5 kΩ on each 
side of the wiper: 

 

Close up: 
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d. Buffered RC phase delay oscillator with four RC stages 

This circuit requires 5 op amps. 

Each buffered RC stage must provide -45o phase delay at the oscillation frequency: 

𝐺
1

1 𝑗𝜔𝑅𝐶
 

∅ tan 𝜔𝑅𝐶 45  

Therefore: 𝜔  

Per RC stage: |𝐺 |
√

 

Therefore, for all 4 RC stages: |𝐺|  

Therefore A(jω) to satisfy the BSC for oscillation has a gain of 4. 

Advantage to this circuit: two sinusoids 90o apart are available from the circuit, 
which are needed for quadrature signal processing applications. 
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Replacing R2 with 13 kΩ pot and two Schottky diodes between the wiper and node 
3, with 6.4 kΩ between the diodes results in a sinewave with an amplitude of 
approximately 2V: 
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How high in frequency can this oscillator go?  All C’s were replaced with 
159.16pF, which should result in a 999,969 Hz (almost 1 MHz) sinewave. 

 

The distorted sinewave has a fundamental frequency of approximately 950 KHz.   

The oscillator used the 25 MHz GBW product AD8610 op amp for all op amps.   

The distortion might also be due to the AGC diodes. 

 


