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Substrate Integrated Waveguide Bandpass Filter with Improved
Stopband using Bandstop Filter Cascade
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Abstract This research designed a substrate-integrated waveguide-based bandpass filter. Further, it
mitigated the undesired performance degradation due to the higher-order resonant mode at the
stopband of the bandpass filter (BPF) by cascading bandstop filters (BSF). A substrate-integrated
waveguide type resonator is used for the BPF. Its resonant frequencies of the fundamental and the first
degenerate mode are tuned to generate the passband using two perturbation conductive posts inside the
resonator. The BSF cascaded to the BPF is designed based on short-circuited stubs and embedded in
CB-CPW used as the feeding transmission line. The BSF is designed to have a relatively low Q-factor,
considering the bandwidth of the undesired passband. The fabricated BPF designed at 8 GHz with 0.01
fractional bandwidth shows 100% increased bandwidth of the stopband when it is cascaded with
CB-CPW BSF.
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Fig. 1. Eigen mode simulation
() Simulation setup (b) Simulation results
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Fig. 2. Electric field distribution of resonant
modes (r. = 0)
(a) Fundamental mode (b) First degenerate mode
(c) undesired resonant mode
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Fig. 3. Simulation setup for external and internal
couplings
(a) external coupling (b) internal coupling
(c) simulation result
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Fig. 4. Simulation setups and results
(a) simulation setup for BPF connected with BSF
(b) short circuited stub based BSF (c) simulation
results of BPFs (d) simulation result of BSF
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