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Abstract:

cavities are analyzed, and three dual-layer substrate integrated waveguide(SIW) BPFs with one dual-mode cavity and two

Coupling scheme’ characteristics of a bandpass filter(BPF) based on one dual-mode and two single-mode

single-mode cavities are proposed according to the requirements of miniaturization and high performances. The three pro-
posed BPFs can be equivalent to box-section coupling schemes with different diagonal cross-coupling paths. Two single-
mode SIW cavities are located on the upper substrate, and the two cavities are connected to input and output feeding lines,
respectively. One dual-mode SIW cavity is located on the lower substrate, and the dual modes are coupling to the single-
mode cavity using the slot lines on the middle-layer metal. Characteristic of the proposed filters and controllability of trans-
mission zeros” locations are analyzed in detail, when the bypass coupling, magnetic coupling and frequency-dependent cou-
pling provide the diagonal coupling path, respectively. Finally, two BPFs with the center frequency of 7.5 GHz and band-
width of 240 MHz are designed, fabricated and measured. Simulated and measured results are in good agreement, which
demonstrates the feasibility of the proposed dual-layer SIW filters based on one dual-mode and two single-mode cavities.
Key words: bandpass filter; box-like coupling scheme; substrate integrated waveguide; dual-layer structure; dual-

mode cavity ; frequency-dependent coupling
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