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Design of Substrate Integrated Waveguide Filters in
Box-Like Topology with Nonresonating Node

LIU Qing,ZHOU Dong-fang , LU Da-long, SHEN Wei-yu,ZHANG De-wei,ZHANG Yi
(PLA Information Engineering University , Zhengzhou , Henan 450002 , China )

Abstract: Bandpass filters (BPFs) with generalized Chebyshev response using dual- and single-mode substrate inte-
grated waveguide ( SIW) resonators are proposed according to the miniaturization and high performances. The box-like to-
pology with an additional cross-coupled path realized by the fundamental mode ( TE,,, ) of the dual-mode SIW cavity is pro-
posed ,and an additional transmission zero ( TZ) is achieved. The traditional negative coupling structure is not required in the
proposed structure ,and two TZs can be realized ; moreover, the structure has flexible responses that two TZs can be located
on the lower and/or upper of passband. To improve the selectivity,a complementary split-ring resonator (CSRR) etched in-
to the fourth-order SIW filter to design a filter with an extended box-like topology is studied, and the fifth-order filtering
function with three finite TZs can be realized. To verify the feasibility,a symmetric and an asymmetric response fourth-order
BPFs with center frequency of 10GHz and a fifth-order BPF with center frequency of 5. 8GHz are designed. The correspond-
ing coupling matrixes of box-like topologies with nonresonating node (NRN) are also given to verify the proposed struc-
ture. Finally, the designed SIW BPFs are processed and measured. The responses of coupling matrixes, simulated and meas-
ured results are in good agreement, which demonstrates the feasibility of designed filters with high performances using the
proposed structures.

Key words; bandpass filter ( BPF) ; nonresonating node ( NRN) ; box-like topology ; substrate integrated waveguide

(SIW) ; generalized Chebyshev ;asymmetric response ; complementary split-ring resonator (CSRR)
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FEILL DEP AR L Dt SR AL 5 R R 1 e S 1

6.53GHz.6. 12GHz FI 10.75GHz, 2F 4 3% 1 95 2% K
3.75GHz, I — 1L % w,, 7 - 14.1936, 5 3 ANSYS
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=3. 86 (FAA : mm ) . %A X BRI N 1) T 0 F 25 R g
BEAR RS R FE Q=X (5) P,

N 4 5 L
0 0 0 0
0.8324  0.6567 0 0
0 0 0.5381 0
0 0 0 0 (5)
14.1936 0 0.8324 0
0 ~0.1424 -0.6567 0
0.8324 -0.6567 0.0641  1.0090
0 0 1.0090 0

0.48dB) il 7 N I 5 R BN T - 18.21dB,3dB A X} ¢
Yo K 4.03% , = A A% i & 5L B AL T 5. 51GHz,
6. 10GHz F1 10. 7T6GHz , Jll i 25 5 Al HL 45 R — Bt 4
I, s niE 12(b) FiR.
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