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A Design Method -for Third-Band FIR Filters of Equi-Ripple Passband

R e

x4

(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 third-band FIR Filters using Chebyshev polynomials, which
provide a reduction in design time over indirect methods such as the Parks-McClellan algorithm. The response of the

resulting filter is equi-ripple in passband. The proposed

method of design produces a passband response that is

equi-ripple to within a minuscule error, compare to that of the Parks-McClellan algorithm.
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Table 1 Third-band FIR Filter Coefﬂcnents of the
Example 1

ko= +0.33333333
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«=—0.04856 929
s=—0.04297682
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B o=+0.33333333
h=+0.26752925
h2=+0.13397720
+=—0.05084254
s=—0.04087697
h7—+0.01599285
hg=+0.01538212 g =+0.01412257
1o=—0.00319225 h o =—0.00379212

h,,=-0.00397174 hy=—0.00351568
Parks-McClellan Method{6] Proposed Method
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Fig. 7 Response in Passband for The Third-band FIR Filter of
the Example 2 (L = 167, fp = 0.16)
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Example 2 (L = 167, fo = 0.16)
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