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Design and Analysis of Dual-Band Filter

AN Tingting, ZHANG Wenmei
(College of Physics and Electronics, Shanxi University, Taiyuan 030006, China)
Abstract: A new dual-band microstrip filter based on square ring and loaded stub is proposed. The
center frequencies of its low-band and high-band can be easily adjusted by the dimensions of the square
ring and loaded stub. Then the simulations are carried out and the experimental prototype is also made.
The measured center frequencies of the optimized filter are 2. 365 GHz and 4. 465 GHz, and the insertion
loss is lower than 3 dB. A basic agreement between the simulated and the measured results is obtained.
The presented filter has simple structure and small size, and is easy to be designed and realized.
Moreover, it is also convenient to integrate with the system, and can be widely used in the radio
frequency (RF) front-ends.
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Fig.1 Schematic of the dual-bank microstrip filter
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Fig. 2 Equivalent circuit of the dual-band microstrip filter

WE fisls5 LR ERDAE 4 fiw. HHP,4,=20 mm,,=15 mm,/,=20 mm,s=0. 5 mm,w, =
4 mm,w,=0.5 mm,w;=2.5 mm. HE 4 7R,HE LKW, E _EHPORREELREM/D.

(a) 2.52 GHz B 5+ 7

B3 aRIHE

(b) 4.65 GHz Ll 4+ %5

Fig. 3 Distribution of the filter's current
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Fig. 4 Relation of the length /3and the second central frequency f, Fig.5 Relation of the spacing s and the bandwidth
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Fig. 8 Photograph of the dual-band microstrip filter Fig. 9 Simulated and measured frequency responses of

the dual-band microstrip filter

3 & &

HHTCEHFHEREBEAT NEFHER. ELAVEERNENSE . HH TRES ST
HERER R, AT LATR 7 R Bl AT a0 e . X R IB BRI e, BN, AR T E.ET
53T o B SRRR, T ELH YA RE /N » TT LA BB P T O R B L AT BT AR S I B (R R R R
WETESREBEER.

S E 3K

[1] Kuo J T, Chen H S. Design of quasi-elliptic function filters with a dual-passband response[J]. IEEE Microwave and
Wireless Components Letters, 2004, 14(10): 472-474.

(2] KuoJ T, Yeh T H, Yeh C C. Design of microstrip bandpass filters with a dual-passband response[J]. IEEE
Transactions on Microwave Theory and Techniques, 2005, 53(4). 1331-1337.

(3] Sun Sheng, Zhu Lei. Compact dual-band microstrip bandpass filter without external feeds[J]. IEEE Microwave and
Wireless Components Letters, 2005, 15(10); 644-646.

[4] Zhang Yueping, Sun Mei. Dual-band microstrip bandpass filter using stepped-impedance resonators with new
coupling schemes[J]. IEEE Transactions on Microwave Theory and Techniques, 2006, 54(10); 3779-3785.

[5] Chen Chifeng, Huang Tingyi, Wu R B. Design of Dual-and Triple-Passbhand Filters Using Alternately Cascaded
Multiband Resonators [J]. IEEE Transactions on Microwave Theory and Techniques, 2006, 54(9): 3550-3558.

[6] Chen Chuyu, Hsu C Y. A simple and effective method for microstrip dual-band filters design [J]. IEEE Microwave
and Wireless Components Letters, 2006, 16(5); 246-248. i

[7] Chen Chuyu, Hsu C Y, Chuang H R. Design of miniature planar dual-band filter using dual-feeding structures and
embedded resonators [J]. IEEE Microwave and Wireless Components Letters, 2006, 16(12): 669-671.



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/





