
UNIT-2
(Lecture-6)

Design of Infinite Impulse Response Digital Filters: 
Design of Digital Butterworth Filter
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Example: Determine H(z) for a Butterworth filter satisfying
the following constraints

With T = 1s. Apply impulse invariant transformation.
Solution:
Given δ1 = √¯0.5¯ = 0.707, δ2 = 0.2, ω1 = π/2 and ω2 = 3π/4 
Using impulse invariant transformation

Therefore Ω2/ Ω1 = 1.5
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From equation (6), determine order of the filter

Therefore N = 4
From eq. (7), determine 3dB cut-off frequency

From eq. (8), determine Ha(s)
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From eq. (10)
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Compare the two expressions, we get
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Therefore
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