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Dual-Band Filter Based on CSRR-HMSIW
and CSRR-DGS Resonator

ZHANG Zhong-hua'?, LI Guang-lin', HUANG Jie',
CHEN Zhi-lin', XIONG Kun'

1. School of Engineering and Technology » Southwest University , Chongqing 400715, China ;
2. Department of Mechanical and Electrical Engineering . Chongqing Vocational Institute of

Safety Technology , Chongging 404020 , China

Abstract: To meet the development requirements of the filter in the dual-band communication system, a
novel dual-band filter is presented, which is based on the half mode substrate integrated waveguide (HM-
SIW) loaded with the complementary split-ring resonator (CSRR) and the complementary split-ring re-
sonator defected ground structure (CSRR-DGS). According to the transmission characteristics of CSRR-
HMSIW and CSRR-DGS, a double resonance structure which parallels CSRR-HMSIW and CSRR-DGS is
proposed to implement a dual-band filter. Owing to the structure parameters of CSRR-HMSIW, the reso-
nant frequency point and transmission zero is determined, achieving the resonance frequency point as the
center of the first passband. The out ring side length of CSRR-DGS and the length, width of the open stub
is accurately designed to produce coupling resonance frequency point between the open stub and the CSRR-
DGS., which is used to achieve its center point as a second passband, a transmission zero of the structure is
introduced to further strengthen out-of-band rejection characteristic form the second passband with high
frequency. A dual-band filter operating at 2. 5 GHz and 5. 4 GHz is designed and fabricated. Its measured
insertion loss of the two passbands is less than 2. 4 dB, and the isolation between two passbands is better
than 55 dB, and the out-of-band rejection level is more than 40 dB. The measured results are in good agree-
ment with the simulated ones.

Key words: complementary split-ring resonator (CSRR); half-mode substrate integrated waveguide (HM-

SIW) ; loaded with; defected ground structure(DGS) ; dual-band filter
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