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UNIT II INFINITE IMPULSE RESPONSE FILTERS 

Characteristics of practical frequency selective filters.
Characteristics of commonly used analog filters
Butterworth filters, Chebyshev filters.
Design of IIR filters from analog filters (LPF, HPF, BPF, BRF)
Approximation of derivatives
Impulse invariance method
Bilinear transformation
Frequency transformation in the analog domain
Structure of IIR filter - direct form I, direct form II
Cascade, parallel realizations
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Introduction

• Frequency-selective filters pass only certain frequencies

• Any discrete-time system that modifies certain frequencies is 

called a filter.

• We concentrate on design of causal Frequency-selective filters
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• Filter : A input-selective device that allows only
those inputs having some specified attribute
passing through it.

• Frequency-selective filter => attribute is the
frequency

x(t) LTI

Filter

y(t)
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A weighting function to the different frequency component in x(t)
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Ideal Filter Characteristics
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Low Pass filter
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Highpass
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High Pass filter
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Band Pass filter
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Band stop filter
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Analog Filter Vs Digital Filter
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IIR Vs FIR
IIRFIR

infinitefiniteImpulse Response

H(z)=P(z)/D(z)H(z)=P(z)System Function

Have feedbackNo feedbackStructure diagram

Not Necessarily a 
Linear-Phase

Exact linear phasePhase response

Both zeros and polesOnly have zeros Zero-poles
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Continuous-time IIR filters

• Butterworth filters
• Chebyshev Type I filters
• Chebyshev Type II filters

15



19BMB302 - Biomedical Signal Processing / Unit-3 /  Dr. K. Manoharan, ASP / BME / SNSCT

Properties of IIR Filters

Analog Filter Type Pass-Band Ripple Stop-Band Ripple Transition Band 

Butterworth Monotonic 

(Maximally Flat) 

Monotonic  Wide 

Chebyshev-I Equi-ripple Monotonic Narrow 

Chebyshev-II Monotonic Equi-ripple Narrow 
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