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Signal Representation in Drawings

spectra continuous haveusually  and

 n,informatio randomcarry  signalsOur 

(tones). lines spectral discrete as

 theserepresent   weifclearer  be will

 analysis,  theand drawings,many But 



class notes, M. Rodwell, copyrighted 2012

Frequency Plan in a Radio Receiver
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Image Response (1)

. mix to also  willat  signal a

 hence ,  )(design by  that Assuming

Image IFIFLO

LOIFRFLORFIF

ffff

ffffff







class notes, M. Rodwell, copyrighted 2012

Image Response (2)
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Adjacent Channel Interference

filter. IFbandwidth -narrow by the

rejected are bandsfrequency adjacent in  signals gInterferin

bandwidth. narrow havecannot it 

  tuned,be filter to RF  theof need Given the



class notes, M. Rodwell, copyrighted 2012

Interference by Intermodulation (1)
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Interference by Intermodulation (2)

signal. desired  with  theinterfere  willand passband,filter  IF e within thliemay 

)2(or   )2(either  yet   passband,filter  IF  theoutside sfrequencie to

d translatebemay  )  , (   tonesginterferin original  themixer, After the

 mixer. and stage RF

by the produced be   will)2(  and )2(at    then tones

passband, filter the RF e within thlie   and at   tones theIf

ce.interferen nosuffer  illreceiver w  theand rejected, be they will

filter, RF  theof passband  theoutside lie   and at   tones theIf

1221

21

1221

21

21

ffff

ff

ffff

ff

ff







class notes, M. Rodwell, copyrighted 2012

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
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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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