Transforming between filter types

Simple LPF to HPF transform and more general frequency transforms

Herman Kamper
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Simple low-pass to high-pass transform
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Butterworth LPF to HPF example
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Low-pass to high—pass transform of second-order Butterworth LPF
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General frequency transforms
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Points on the unit circle must map to points on the unit circle:
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Therefore g(z~!) must be all-pass:

with |ag| < 1 for a stable mapping
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Frequency characteristic for LP->LP filter transformation

Low-pass to low-pass transform
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Frequency for transformed low-pass filter, w/n in rad/sample
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Frequency for prototype low—pass filter, w/n in rad/sample
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Low-pass to high-pass transform

Frequency characteristic for LP—>HP filter transformation
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Frequency for transformed high—pass filter, w/z in rad/sample
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Frequency for prototype low-pass filter, w/n in rad/sample
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Frequency characteristic for LP->HP filter transformation
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Frequency for prototype low-pass filter, w/n in rad/sample
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Low-pass to band-pass transform

Frequency characteristic for LP->BP filter transformation
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Frequency for prototype low—pass filter, w/x in rad/sample
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Frequency characteristic for LP—>BP filter transformation
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Low-pass to band-stop transform

Frequency characteristic for LP->BS filter transformation
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Low-pass to low-pass transform example

Below is a prototype LPF with a —3 dB cut-off at w, = 0.27 rad/sample. Transform
this filter into a LPF with a cut-off at wy = 0.47 rad/sample.
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Low-pass to high-pass transform example

Below is a prototype LPF with a —3 dB cut-off at w, = 0.27 rad/sample. Transform
this filter into a HPF with a cut-off at wy = 0.47 rad/sample.
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