Transter Functions For Chebyshev Filters

The dB Ripple

The dB ripple for a Chebyshev filter is the peak-to-peak passband ripple in the Bode mag-
nitude plot of the filter response. The dB ripple determines the parameter € as follows:

dB ripple = 10log (1 + 62)

This can be solved for € to obtain

€ = /104B/10 — 1

The Parameter h

To write the Chebyshev transfer functions, the parameter h is required. Given the order n
and the ripple parameter €, h is defined by

1 1
h = tanh (— sinh~! —)
n €

Even-Order Chebyshev Filters

For an even-order Chebyshev low-pass filter of order n, the transfer function can be written
in the product form

n/2 1

Tip (s) = H (S/aiwc)2 + (1/b;) (s/ajwe) + 1

i=1

The constants a; and b; are given by

1 1/2
a; = ( —Sin29i) for1 <i<mn/2
1 1 1/2
bi:§(1+—2) for 1 <i<n/2
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Odd-Order Chebyshev Filters

For an odd-order Chebyshev low-pass filter of order n, the transfer function can be written

in the form

(n—1)/2 .
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Tip (s) = §/t(nr1)/20c + 1 ‘ g (s/awe)” + (1/b;) (s/awe) + 1

The constants a; and b; are given by

h
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where the 6; are given by
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