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Analysis and Design of Nth-band FIR Filters with Equi-Ripple Passband Response

X RS B
(Dong-Wook Moon, Lark-Kyo Kim)

Abstract - In FIR (Finite Impulse Response) filter applications, Nth-band FIR digital filters are known to be important
due to their reduced computational requirements. The conventional methods for designing FIR filters use iterative
approaches such as the well-known Parks-McClellan algorithm. The Parks-McClellan algorithm is also used to design
Nth-band FIR digital filters. But a disadvantage of the Parks-McClellan algorithm is that it needs a good amount of
design time. This paper describes a direct design method for Nth-band FIR Filters using Chebyshev polynomials, which
provides a reduced design time over indirect methods such as the Parks-McClellan algorithm. The response of the
resulting filter is equiripple in passband. Our proposed method produces a passband response that is equi-ripple to within
a minuscule error, comparable to that of the Parks-McClellan algorithm.

Key Words : Chebyshev Polynomials, Digital Filter Design, Nth-Band FIR Filters, Multirate Filters.
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Table 1 Comparison of Maxima and Minima in Passband
Response for the Design Example 1

s #E QIAIEA IS #&E MEA
(without Weighting Matrix) (with Weighting Matrix)

f H(w)-1 (dB) f H{w)-1 (dB)

0 +0.334121 0 +0.295750
0.01494 -0.346009 0.01488 -0.304960
0.02982 +0.328700 0.02970 +0.291303
0.04459 ~-0.334548 0.04439 ~0.295913
0.05308 +0.313321 0.05879 +0.280121
0.07291 -0.312953 0.07250 -0.285023
0.08469 +0.282502 0.08434 +0.283041
0.08000 -0.256056 0.09000 -0.312753
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