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Abstract

In this study, a 16-way radial power combiner with low loss and high efficiency operating in the Ka-band is designed and fabricated.
The proposed combiner is designed using a short-pinned waveguide-to-microstrip transition structure to avoid dielectric breakdown that
may occur when combining high powers. It was designed and optimized using a 3D electromagnetic simulation, and verified using a
network analyzer. The proposed radial power combiner showed a low phase difference of 2.1° to 3° or less between ports, low return
loss of —13 dB, insertion loss of —0.12 dB to —0.16 dB, and high combining efficiency of 96 % in the requisite frequency band.
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Fig. 1. Proposed radial power combiner structure.
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Table 1. Dimenswns of proposed spatial power combiner.
Parameter Value Description
[mm]

a 7.112 WR28 width "a"

b 3.556 WR28 width "b"

L 85.5 Output waveguide length

h 132 |Hight of radial waveguide power combiner

Hight of radial waveguide power
hy 303 . . .
combiner with output waveguide

Wi 128 |Radial waveguide power combiner width 1

Wy 128 Radial waveguide power combiner width 2

ws 24.46 WR28 adapter connection part size
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Fig. 4. 3D-EM simulation results of proposed radial
power combiner.
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Simulation Results vs. Measured Results
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Fig. 7. Measurement result of return loss & insertion loss
of radial power combiner.
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