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Title of Thesis: Design of Compact Microstrip Multi-band Bandpass Filters

Student Name: Sheng-Fa Chang Advisor Name: Dr. Chi-Feng Chen

Abstract

This paper proposes a type of design method that enables the
realization of a multi-band miniature bandpass filter, primary using
resonators with different characteristic to design dual-band,
triple-band, and hepta-band miniature bandpass filters respectively.
For verification, this paper uses stepped impedance resonators,
bimodal resonators, and quad-mode resonators to achieve the
miniaturized and multi-band functionalities. It also uses source-load
coupling to create transmission zeroes, thereby attaining high
selectivity. This design method not only significantly decreases the
volume of resonators originally required, but it also increased the
volume of operated bands. Microstrip structures were used to achieve

all designed circuits, in which the circuit areas of the dual-band,



triple-band, and hepta-band bandpass filters were 0.05 A4 x 0.09 A4 >
0.12 Ay x 0.13 X5 and 0.15 A4 x 0.19 A4 respectively. The final
simulation and measurement results showed good consistency, thereby

verifying this paper’s design concept.

Keywords: Microstrip ~ Stub-loaded ~ Miniaturize ~ Filter ~ Multi-band.
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Coupling gap d
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I Port 2
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— d=0.1 mm
-10 d=0.4 mm
— d=0.7mm

Magnitude [S, | (dB)

24 2:2 23 24 25 26

Frequency (GHz)

(b)

W21l (@)% 4= E4m & 24 (D)F S FRF

B 2.12 % 48 & 4ok 2t o B %ﬁ“é S EIREF G e EEd
RPN e enig & Tl

Coupling coefficient M

0.0 0.3 0.6 0.9 1.2 1.5

Coupling gap d (mm)

W 212 {8 & GBK 3 SE
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[20] 3.0,21,1.1.0.9 2.7,2.3,3.9,4. 0.044
[21] 8.3,31,10.8,14 | 0.3,0.3,0.3,0.7 3.52
45,45, 3.6, 1.5,1.8,0.9, 1.2,
[22] 0.04
45,2.7 2.5
1.5,1.3, 1.4, 2.3,2.3,25, 2.9,
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1.3,15,1.4 2.2,2.4
[24] 21,23,24,32 | 3.1,3.0, 32,33 0.1
2.3,2.9, 3.3, 2.9, 23,26, 2.2,
[25] 0.048
3.2,2,2 2.7,2.6
[26] 6.4,9.4, 3.8,4.9 05,13 13,1 0.048
[27] 55,12, 11,4.3 2,1.7,36,34 0.09
[28] 6.7,5.4,12, 15 22,2.1,14,0.9 0.07
[29] 34,23,28,15 1.2,1,1.3,3.3 0.14
[30] 12,11,85,5 0.7,0.7,1.3,14 0.065
9.3, 8.5, 3.3, 0.8,1.1, 2.1, 2.0,
[31] 0.22
44, 28,3 25,22
[32] 3.1,3.2,28,23 | 3.6,25,29,45 0.019
[33] 7.1,46,96,5 | 1.1,22,1.2,2.3 0.048
[34] 5.3,34,35,3 2.3,3.6,35, 34 0.03
5.8,5.2,5.8, 28,29, 29, 2.6,
[35] 0.023
8.2, 8 2.3
_ 8.2,46,4,9.7, | 15,3327, 1.4,
This work 0.028
48,58,84 2.7,18,1.2
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