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Abstract: In high power satellite microwave systems, waveguide flange has serious passive
intermodulation (PIM) problem because of metallic contact nonlinearity. To solve this problem,
a novel method of suspended contactless low PIM transition is proposed. Double-sided contactless
transition structure is constructed between traditional waveguide flanges using suspended periodic
bed of nails. Contactless electromagnetic band gap (EBG) can be formed between waveguide
flanges under proper size condition, and the electromagnetic field is confined to the waveguide by
stop band of the EBG structure and propagates normally along the waveguide; meanwhile, a kind
of contactless and compact connection is formed between waveguide flanges. By using this
method, the metallic contact nonlinearity of waveguide flange can be completely eliminated, PIM
is therefore significantly suppressed. A Ku band flange prototype is designed for verification.

Over the operating frequency range from 10 to 15 GHz, the measured insertion loss is less than

Wk HE: 2020-12-18, AEHE A BRFA989—) B @ TR LA Bk 7 GEEIEED . &0, B LA R,
WEWH . ERARP AL S B H (61901359) 5 25 ] itk $ AR 8 5 5050 & F e S HRFSE 4 ¥E B3 H (HTKJ2019K1.504009) ,
R0 2% H Rt TE] . 2020-02-13 W 2% Wy I HHE . http: // kns. enki. net/kems/detail/61. 1069. T. 20200213. 1018. 002. html



118 [ . ]

Ko

R

1 554 &

0. 08 dB, the return loss is better than 20 dB. When connected by the flange prototype, the PIM

level of traditional waveguide flange connection is significantly reduced, with a maximum

suppression beyond 50 dB and an average suppression better than 25 dB, indicating stable low

PIM performance is achieved.

Keywords: passive intermodulation; waveguide flange; contactless; electromagnetic band gap
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