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An improved structure for millimeter wave substrate integrated waveguide filter

HUANG Xiang, TANG Gao-di, LI Zhong-yun, ZHANG Gui-fu

(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: A new technique called Substrate Integrated Waveguide(SIW) was proposed, and then its
dominant mode(TE10) was briefly analyzed. In order to miniaturize the millimeter wave circuit system, this
study improved the traditional chain SIW filter and brought forward a new type of compact configuration
with chamfer angle. Based on these two structures, the bandpass filters were designed with the center
frequency of 31.15 GHz, the Fractional Bandpass Width(FBW) of 7.7%, and the maximum insertion loss
less than 1.9 dB. The simulation results showed that when compared with the traditional one, the compact
SIW filter with chamfer angle tended to be more structurally compact, with the maximum length being
shortened by half. Moreover, the performance of the filter was getting better than before.
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(b) scattering parameters of the single-cavity
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(a) SIW cavity structure

Fig.1 SIW cavity
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(a) coupling structure

(b) scattering parameters

Fig.2 Coupling structure and scattering parameters of the dual SIW cavities
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(a) structure of the traditional chain SIW filter (b) simulated scattering parameters
Fig.3 Traditional chain SIW filter
& 3 &gt aht SIW IR
0 —————— I I
o2 @@ °ooo° R IL=-1.82 dB
o o ° -10.00
o o Sa
m
° & e T 2000
o o o 2
ooo 00000 000 £
—l - C & -—30.00 \
<
— o " - s e
o o o -40.00 1 = 1
- 0%
% 000” % 00 0° -50.00
26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00
fIGHz
(a) structure of the novel SIW filter (b) simulated scattering parameters

Fig.4 Compact SIW filter with chamfer angle
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