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Design and Fabrication of 10 GHz Substrate Integrated Waveguide
Band Pass Filter Based on EM Simulation
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Abstract

Recently, SIW(Substrate Integrated Waveguide) is intensively studied because of its high Q and easy integration with
other devices. However, lacks of analytic characterization of SIW makes it difficult an accurate design of a SIW filter
along the conventional filter design method. In this paper, two kinds of a three-stage 10 GHz SIW bandpass filter of
fractional bandwidth 10 % are designed using 3D EM simulator HFSS based on the recently presented EM filter design
method. Two types of a modified CPW to SIW transition is proposed and employed as a SIW to microstrip transition
necessary for measurement. The transitions provide an easy measurement with commercial test fixture by TRL
calibration. The two proposed transitions are included in the SIW filters. The fabricated filters shows the center
frequency of 10 GHz, fractional bandwidth 10 %, a return loss of about 12 dB, and insertion loss of about 0.8 dB.
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Fig. 1. Structure of SIW(Substrate Integrated Waveguide)™.
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Fig. 4. (a) Iris type K-inverter with a width of w in
SIW and (b) T-type equivalent circuit for K-in-
verter”.
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Fig. 10. Equivalent circuit of center resonator.
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Fig. 11. Equivalent circuit of input resonator.
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Table 4. Dimensions of the designed filter with the
stepped CPW transition,
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Table 5. Dimensions of filter designed by tapered
CPW transition.
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Fig. 12. Frequency responses of the deigned filters
with (a) stepped CPW transition and (b) ta-
pered CPW transition.
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