Infinite impulse response (IIR) filter design

Herman Kamper



Discrete filter design methods

e Place poles and zeros
e Hack the ideal impulse response to make it realisable (FIR)

e Convert continuous filters to discrete filters (IIR)
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Mapping the s-plane to the z-plane:
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Bilinear transform
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Continuous to discrete filter design procedure

[ H.(52)]
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Specification i

Pre-warp specification frequencies ) = % tan (3)
Design continuous-time filter to pre-warped specification

Substitute bili

n discrete time

near transform s =

w = 2arctan(K€2)
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Butterworth LPF of order N has magnitude response:

with IV poles at

A H(Q)
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Continuous-time Butterworth filter
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Butterworth discrete filter example
NZ=.

Use a second-order analog Butterworth LPF as a prototype to design a discrete LPF
with w. = 0.27 rad /sample. oy
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1. Specification in discrete time
2. Pre-warp specification frequencies 2 = = tan (%)

3. Design continuous-time filter to pre-warped specification
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Amplitude response (dB)
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Frequency response of bilinear-transformed 2nd-order Butterworth filter with coc=0.2rc rad/sample
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Imaginary Part

0.8

0.6

0.4

0.2

Pole-zero plot for bilinear-transformed 2nd-order Butterworth filter with o =0.2n rad/sample
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