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Frequency Plan in a Radio Receiver
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Image Response (1)
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Image Response (2)
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Adjacent Channel Interference
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Interference by Intermodulation (1)
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Interference by Intermodulation (2)
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Interference by Intermodulation (3)
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Distortion and Intermodulation
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Limits to the Taylor Series Model
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Linear Response. outVinV
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Quadratic Response and 2nd Harmonic Distortion 

outVinV
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Cubic Response and 3rd Harmonic Distortion 
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4th- and 5th -order Responses
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General Picture....Nth Order responses
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Gain Compression

2 3

0 1 2 3

0 0

1

1 1 0 0

2

2

For a moment, let us look at the output  *only* at the fundamental.

( ) ( ) ( ) ...

( ) cos( )

Linear response ( ) cos( ).

Quadratic response ( ) Re

out in in in

in

in

in

V a a V a V a V

V t V t

a V a V t

a V

  



 



       



  

  0 0

3 3

3 3 0 0 0

th 4

4 0 0 0

th 5

5

sponses at DC, 2 , none at .

Cubic response ( )  3( / 2) cos( ), other response at  3 .

4 -order reponse ( )  Responses at DC, 2 ,4 ,none at .

5 -order reponse ( )  

in

in

in

a V a V t

a V

a V a

 

  

   



   

 

 

 

5

5 0 0 0 0

3 5

0 1 0 3 0 5 0

( / 2) 10 2cos( ),other responses at  3 ,  5 . 

cos( ). 6( / 2) ( / 2) ... ,  responses at other frequencies.out

V t

V t a V a V a V

  



  

      

etc) ,saturation (cutoff, clipping hard with associatedGenerally 

dB.... 1by  dropped hasgain  when :pointn compressiogain  dB 1

 power.output amplifier   theof saturation as appears This



class notes, M. Rodwell, copyrighted 2012

1dB Gain Compression Point: Cubic Model Only
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Two-Tone Intermodulation (1) outVinV
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Two-Tone Intermodulation (2) outVinV
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Two-Tone Intermodulation (3) outVinV
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General Picture....Nth Order responses
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Two-Tone Intermodulation: summary outVinV
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Intermodulation: Variation with Power
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Third-Order Intercept
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Third order intercept
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Distortion Powers From Third-Order Intercept
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Input-Referred Third-Order Intercept
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