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Z< Chebyshev BPFQF 59 x4 BPFY skirt £4 H1

A Comparison of the Cascading Chebyshev BPF’s skirt Characteristic and
the Same Order BPF’s
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Abstract - A Chebyshev filter is well known for having a sharp skirt characteristic and equi-ripple. On the other hand, a
Butterworth filter has a smooth skirt characteristic and maximally flat ripple. This paper analyzes the skirt characteristics of
the filters with the cascade connection. The paper deals with the Chebyshev BPF, Cascading Chebyshev BPF, Butterworth BPF,
Cascading Butterworth*Chebyshev BPF. First of all, the paper designs the prototype analog LPF in order to analyze skirt
characteristics of the BPFs. Then the paper does the frequency transformation into the BPFs and tests the BPFs with
cascading them. As a result, the skirt characteristics of the Chebyshev BPF was the sharpest and those of the Cascading
Chebyshev BPF, Butterworth BPF, Cascading Butterworth*Chebyshev BPF was superior in order. The validity of the paper was

confirmed through minute measurements of test results.
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Table 1 The comparison of the lower side band at the 10th

BPF
e 2810RD for [kHz] | £ [kHzZ] | Af} [kHz]
Chebyshev 11.9294 10.2841 1.6453
Butterworth 121277 9.2050 2.9227
525 Cheby*Butter 12.2324 8.7930 34394
&< Chebyshev 11.7529 8.9421 2.8108
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Table 5 The comparison of the lower side band at the 14th

BPF
oy S8 147D fop [kHz] f; [kHz] Af; [kHz]
Chebyshev 12.0259 11.1898 0.8361
Butterworth 12.1273 10.1512 1.9761
%< Cheby*Butter 12.1961 10.1760 2.0201
£< Chebyshev 11.9298 104742 1.4556
Magnitude Response (dB)
V —— Frequency Transformed Chebyshev 14th order BPF \\
- - Frequency Transformed Butterworth 14th order BPF \
25 ‘Cascade of Frequency Transformed 14th order BPF(Cheby6*Cheby8)
Cascade of Frequency Trarrﬁonned 14th L?vder BPF(Cheby6*Butter8) \
‘ j i

15 155 16 165 185 19 195 20

Freque‘rici (kHz)

a9 14 skit 54 BAS 918 nFw Aoltiole] S (147}
BPF)

Fig. 14 Detailed wave of the upper side band at the 14th
BPF
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Table 6 The comparison of the upper side band at the

14th BPF
oy {3 14xb fop [kHz] fyy [kHz] Afyy [kHz]
Chebyshev 18.6535 19.2337 0.5802
Butterworth 18.5806 19.9061 1.3255
=& Cheby#*Butter 18.5307 19.8906 1.3599
== Chebyshev 18.7221 19.7022 0.9801
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Table 7 The transition band width and percentage of the

BPF
HOITh o = (kHz) H 22 (%)

g &3 i i

e & Af, Af, _7§‘l—rﬂ} _J_-rﬂ}
Hojthe] | Fojthy

E< Chebyshev | 28108 | 1.7852 100 100
Chebyshev 1.6453 | 1.1003 5853 61.63

10&} Butterworth 29227 | 1.8988 103.98 106.36
ChebyeButter 34394 | 2.2140 122.36 124.02

Z< Chebyshev | 19424 | 1.2823 100 100
Chebyshev 11412 | 0.7806 58.75 60.87

127} Butterworth 23621 | 1.5636 12161 121.94
Cheby*Butter 27750 | 1.8224 142.86 142.12

E< Chebyshev | 14556 | 0.9801 100 100
Chebyshev 08361 | 05802 57.44 59.20

147} Butterworth 19761 | 1.3255 135.76 135.24
Cheby=Butter 20201 | 1.3599 138.78 138.75

A-O] Fuke foy [kHz]QF -30[dBlol s £ [kHZ]E &
4 =85lo] ¥ 60 LERASICE
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£07 FE0 skirt B8 Holal k. ZZe HotyzEe
I 60l LJERA AR 05802[kHz], 0.9801[kHz], 1.3255[kHz],
1.3599[kHz] 2 EAEC) ol4tut Ze ZAiE £ Chebyshev
BPFE 7|&0% 50 Z+ BPre| Hojtge wiEez Aok
B 71} ZTH
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