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Compact waveguide diplexer based on triangular insert structure

Wang Mengjie,  Wang Bangji, Wu Pengcheng,  Ni Tailai, Liu Qingxiang
(College of Physical Science and Technology, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To meet the power-handling capacity and compactness needs of high-power microwave system, a
novel waveguide diplexer is proposed. Overmoded waveguides are introduced to improve power-handling capacity.
The resonant cavity with triangular metal insert structure is introduced to design waveguide filters and waveguide
bends are introduced to achieve compactness. The theoretical analysis of filter design is carried out by using
microwave network method and two X-band filters are designed. Furthermore, the diplexer is formed after the size of
T-junction is determined by using terminal short-circuit method. The results of simulation and practical test show that
power-handling capacity of each channel of the diplexer is greater than 0.11 GW and 0.12 GW respectively, the
transmission efficiency is higher than 83.9% and 82.4% respectively, and the isolation is above 20 dB. Besides, not
only can the filter order be increased according to the demand, but also more waveguide bends can be introduced to
improve the space utilization.
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Fig. 1 Comparison of conventional filter with rectangular insert and novel filter with triangular insert
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Fig.2 Structure of the diplexer
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Fig. 5 Frequency response of the filter when / and w change
Pl s 0w 7L I I s £ A9 3R )

AR 4 I 4 AN A L A R 5 O HAT 1.6 om 3 THREURE B B 65 b4 0 AR L SE BRI TR . e & R I S T B
{7 ARG 7 s o

L
)

7=0.3 min

S parameter/dB
b
W

——S5(1,1)915 6,
—o—S8(2,1)0.15 G
——S(1,1)9 75 g1,

A5t 82,135 6,
—-50 . . A A . . )
88 90 92 94 96 98 10.0 102

frequency/GHz

Fig. 6 Frequency responses of two filters with central
frequencies of 9.15 GHz and 9.75 GHz

Bl 6 L85 R AT R 9.15 GHz i1 9.75 GHz JE % 2% B 55 2R i 17 18]
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Fig. 9 Electric field distribution of the diplexer
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