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A Novel Bandpass Filter Based on Coupling Matrix

GAO Shan, XIAO Zhong-yin, CHEN Wen-feng
(School of Communication and Information Engineering, Shanghai University, Shanghai 200072, China)

Abstract; A novel microstrip bandpass filter (BPF) with two transmission zeros is presented. This filter
has a wide upper stopband by using two novel slow-wave resonators. With an “N +2” coupling matrix
method, the filter is easy to design and has high frequency selectivity. Measured results show that the
filter has good response performances including low insertion loss of 1. 66 dB at the center frequency

2.4 GHz, and upper stopband frequency up to 7.0 GHz. These are in good agreement with simulation. -
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Fig.1 Geometry of the filter
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Fig.3 Geometry slow-wave resonator
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Fig.4 Coupling coefficient K, vs. coupling gap S,
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Fig.5 External quality factor Q, vs. coupling length L
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Fig. 6 Frequency responses for various coupling length L

e B 7 Bron. {8 Agilent 8722ES %Y
R BT O RZ AR R S BB I A5 R
FAHAS R a8 B k. WSS R g R
A7 - 24 dB fY[EHEREE, B/lv A 1.66 dB B A
PURE,3. 3% M P BT, 88 7 7.0 GHz fEF
=20 dBRY A K. B 8 SRl LUE A A
)2 MEWE S5 BT 2.01 #12.88 GHz i #
b AR RKE S BIA - 56 Fit -41 dB, X7
AL BA B R B AR KA
F SMA(small a type) $#3k . f% FFIS LBAAE.

BH7 RESRHE
Fig.7 Photograph of the fabricated filter



146 LtBXEE¥RAABER B E
0 [4] WANG Y X, WANG B Z, WANG J P. The design of
-10 coupled resonator bandpass filter with wide stop-band
20 [J]. Microwave and Wireless Components Letters,
% 30 2008, 18(4):251-253.
'.-: 40 [5] CAMERON R J. Advanced coupling matrix synthesis
gl 50 techniques for microwave filters [ J]. IEEE Transactions
—— Measurement on Microwave Theory and Techniques, 2003, 51(1):1-
60 - -+ Electromagnetic
- , . , 51m1‘1Iat|onI 10.
i 2 3 4 5 6 7 [6] ROSENBERG U, AMARI S. Novel coupling schemes for
Frequency/Gtiz microwave resonator filters [ J]. IEEE Transactions on
8 LG IIAENE Microwave Theory and Techniques, 2002, 50 (12):
Fig.8 Measured and simulated frequency responses 2896-2902.
. [7] TANG CW, CHEN M C. Wide stopband parallel-coupled

3 g;g ﬁ in stacked SIRs ba.nd-pass filters with open-stub lines [J].

Microwave and Wireless Components Letters, 2006, 16
ATERAH MR B EIREESH, I T — (12) :666-668.

FTEF2.4 CH: 0 H @ gk 2. A FRAEN [8] CHANGY C, KA0 C H, WENG M H. Design of the

+ 27 B ERE AT B, X R I 58 5 R AR compact wideband bandpass filter with low loss, high

. MRS R 0, % 0 I 25 L B I I W A selectivity and wide stopband [ J]. Microwave and

CIFE A B 46 A SRS | L 170 0 38 e BB M 1A Wireless Components Letters, 2008, 18(12).770-772.

BN LB SR ERMERNGHERARR () OGS, LNCGTEUN L Mierrp e for RE/

. o . microwave application [M]. New York: John Wiley &

WA—B0E, A RIE T . Bk, %8 Sons Inc, 2001 ;392404.

B R TR HE AT RRRAM AL [10] HUANG X D, CHENG C H. A novel microstrip dual-

mode bandpass filter with harmonic suppression {J].
B2 : Microwave and Wireless Components Letters, 2006, 16
(7) :404-406.

[1] AHNCS, LEE J, KIM Y S. Design flexibility of an [11] AMARI S, ROSENBERG U, BORNEMANN J. Adaptive
open-loop resonator filter using similarity transformation synthesis and design of resonator filters with source/load-
of coupling matrix [J]. IEEE Microwave and Wireless multiresonator coupling [ J}. IEEE Transactions on
Components Letters, 2005, 15(4) :262-264. Microwave Theory and Techniques, 2002, 50(8) :1969-

[2] CHEN Y M, CHANG S F, CHANG C C, et al. Design of 1978.
stepped-impedance combline bandpass filters with [12] CAMERON R J, KuDSIA C M, MANSOUR R R.
symmetric insertion-loss response and wide stopband Microwave filters for communication systems:
range [J]. IEEE Ti tions on Mic Theory and fundamentals, design, and applications [ M ]. New
Techniques, 2007, 55(10) :2191-2199. York: John Wiley & Sons Inc, 2007.516-518.

[3] ZHANGX C, YUZY, XU J. Design of microstrip dual- (%4 .8 F)

mode filters based on source-load coupling [ J]. IEEE
Microwave and Wireless Components Letters, 2008, 18
(10) :677-679.



LT S, REBt AA 57
f4k:  http://www.edatop.com

R R 2R I —— RIS

Syl 55 Il (www.edatop.com) £ 44 0k B F0F R 55— 1 PR TR AR s, BUORE
T S REERHIER AAIIEEFE, 2 B A SR AR S IR R 2 Be vh N A B g Skt o
wUEATRGEI. RE A, EABEEZ KE NG A, PGS T AR TR, K
WRHE . A=l TFEZ KA X .

AT BB DRI AR BT IS N B R, A R R R4 o, VR R i D U A e v
JRER AN AERE, A SR AT TR SE b B vk N R AR, BT R BRI v BUSE AR 45
Ay TR I 45 R I e DI B8 1R e S TR RE o B A 75 B K 5 03 400 b B 4 1 SE2 o )
18 & I e DR I 28 R BE T

___m__,, s e R B T I R AL IR AR
AT o o :
— A A, EXRIWR, hICUHE, B S BEABER

At SRR \ SR U R AIRE, A (% ADS. CST. HFSS & 204047 T
'“ o }I FLISERBET R MR, 5 68 Bk 5B M B AR 3 52 ) 4R
HEE op e BT e B

WEMAE:  http://www.edatop.com/peixun/filter/

® HFSS {5t IRE
M4k http://www.edatop.com/peixun/hfss/

®  CST HTEI)IRE
M hk:  http://www.edatop.com/peixun/cst/

o XERITEIHINRE

M4k:  http://www.edatop.com/peixun/antenna/





