79

Elo|= 22 E o]&£3 Chebyshev &9 F3-Q
e g A+

A Study on the Pole-Q Reduction of Chebyshev Function Using Trade-off

& % A4 e

-

(Chang-Hun Yun*, Seok-Woo Choi**)
2 <

Bl AANM F3dY #3 o8 ARG AlFdle Fa wolMe] AAAY Y a7t FolA o We] ¥4
9] A P57t Wi AU FA7t AAGHMEG Ja, W AL £ =M e Edols eXF o f3}d
28E AARYE A ga.F AAReEH FHQE A2AFIe WES ALtz U S3& AdsHd. =3
trade-off & o] g4 TH-Q ZAYE WYY Chebyshev Pl 2 Bl a7kx] el ded Foige 4y @ AR 4
QA E4& "2 AUt Eyels 28 o]&Y FHQ AL ¥H FAd AMPAYD 9¥E F= IFQ
e Aol 371 glolx Ho 49.6% 742 ZAdKnk o2 sl Edo)ls X o)Ae] Chebyshev HE] ol uls)
Fa4 492 94, AQ 549 To) MU=/ AFG DA G S8l AT, B E Ao st
M4 g0): Efols ©X IH.Q, Chebyshev ¥4, YE|EA
Fafok SPUdEAe] FoKLI)

ABSTRACT

When passband ripple o, and stopband attenuation & at the ws where the stopband begins are specified in filter
design, a. usually exceeds the specification by 4 g due to the necessity that the order n of the filter function be an
integer. In this paper, we apply a trade-off method to remove the excess stopband attenvation A4 @, for reducing the
value of pole-Q and improving the characteristics of the Chebyshev filter function. We also apply the trade-off method of
pole-Q reduction to the modified Chebyshev function, and then the 4 types of function have been analyzed to comparte in
frequency and time domain characteristics. The made-off method reduces the pole-Q which influences the filter
characteristics to maximum 49.6% without increase of the order a#. Thus implies that they have the improved
characteristics such as the reduced passband ripple and flatter delay characteristics as compared Chebyshev filter function
before trade-off. And the unit step response shows shorter delay time and settling time in time domain performance.
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Fig. 1. Pole on s-domain.
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Table 2. Comparison of peles, zeroes, and pole-Q.

i Type 1 | Type2 | Type3 | Type s
ap 3 §dB] 0.72 [dB} 3 [dB) 2 [dB]
Qs 27.41 [dB] 20 [dB) 22.29 [dB} 20 [dB]
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340392047 104133931 £70.313911 | *70.337042

558 323 32 2.81
1.08 0.74 0.62 0.61
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