THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2021 April.; 32(4), 353~359.

http:/idx.doi.org/10.5515/KJKIEES.2021.32.4.353
ISSN 1226-3133 (Print) - ISSN 2288-226X (Oniine)

W-Band 4-Way Waveguide Power Combiner
Using Perpendicular Mode Conversion

LT P 05 ATE - HH AT HHE

Bongmo Kang + Wansik Kim* - Juyoung Lee* - Kichul Kim** - Jaesoo Jung** « Jinho Jeong

2 %

B ERd AL vl B0 228 wE dojr A48y o), B 2NN 12908 A8 HeaEs
W-theloll A F2athe Foie A 49 dway B9 A8 AR E A4 2 A o] A8 AR BE wghy
A 98 Tutae] AR HE 90° HAete] 2H EoBoF Hujeit) o] BT MR Agoz MA o] L
A} 4 A Bk w3 Ul A9 2 Sokdte] 9 Eu@e /FoR $d AL o)) fRo] 23 Gx
2O A £ Aol EFF Aol Ze Aol gtk T8 opel, $AAY FFAS AFREIA fonE &40
A3 84 Ao wor), Algo] My etk AAH Ag AW/)E 24 A3k Wl AAA 0.99 dB o) 3te]
AFS) €43 140 dB o1 U WA} &4 £ 953 EALS BT

Abstract

In this study, a broadband, low-loss, 4-way waveguide power combiner operating in the W-band is designed and fabricated. The
electromagnetic fields in the input waveguide are rotated by 90 degrees and distributed to the output waveguides by using the mode
converter. In addition, four output waveguides are placed symmetrically along the input waveguide to minimize the imbalances in the
insertion loss and phase shifts. It achieves low insertion loss and high power-handling capability, because it consists of metals without
dielectric substrates or absorbers. The fabricated power combiner shows excellent performance, with an insertion loss of less than 0.99
dB and a return loss of more than 14.0 dB across the full W-band.
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Fig. 1. Structure of 4-way power combiner.
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Fig. 2. Electric field distribution in mode conversion part.
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square metal post (Unit in mm).
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Fig. 6. Simulated(slotted) and measured(solid) results of
4-way power combiner.
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