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Design of Compact Balanced Filter Using Slow-Wave Half-Mode
Substrate Integrated Waveguide
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(Key Laboratory of Ministry of Education of Design and Electromagnetic Compatibility of High Speed Electronic Systems ,
Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: A compact balanced bandpass filter using just one half-mode substrate integrated waveguide (HMSIW)
multimode resonator loaded with slow-wave structure is proposed. The filter is composed of a single-layer HMSIW multi-
mode resonator, two pairs of differential feed lines and an array of metal blind holes. The TESy, TES), and TES)! modes of
the HMSIW multimode resonator operate in differential mode (DM) and TE3) and TE$), modes operate in common mode
(CM), resulting in the features of wide bandwidth. The introduction of slow-wave structure controls the resonant frequency
of different modes, and realizes the filter miniaturization. A prototype is designed with a total size of 1.864,x 0.34/,, the
—3 dB DM fractional bandwidth of 32% at the center frequency of 6.5 GHz, and the —20 dB CM fractional suppression
bandwidth of 23%. Compared with the previous HMSIW balanced filter, the circuit area of the proposed filter is reduced
by 42%.
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