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Design and fabrication of Ka-band high-power,
high-efficiency spatial combiner using TMo; mode
Transducer
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Abstract In this study, it proposes a mode converter that is relatively easy to implement and can shorten
the transmission line length of the final combining port and it was fabricated and tested by applying it
to an 8-way spatial combiner. The proposed mode converter converts the signal converted from the
doorknob-shaped circular disk connected to the ground into the TMo1 mode by opening it in the circular
waveguide. The 8-way waveguide spatial combiner is designed and implemented so that 8 signals input
from the H-plane are combined in a circular waveguide at the center, and the final combining mode
is TMoi. The test results confirmed excellent performance with an insertion loss of less than 0.4dB and
a combining efficiency of 95% or more. In addition, it was confirmed that it is suitable for high output
by calculating the breakdown voltage and discharge threshold power of the new mode conversion
structure through electric field analysis. The results confirmed through this study are expected to be
applicable to high-power, high-efficiency SSPA in various fields in the future.
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Design and fabrication of Ka—band high—power, high—efficiency
spatial combiner using TMo1 mode Transducer
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Design and fabrication of Ka—band high—power, high—efficiency
spatial combiner using TMo1 mode Transducer
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Table 1. E—field analysis of power combiner
F1H~(GHz) 4 A

fi 20,260 V/m
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Fig. 5. E-field distribution in the spatial power
combiner
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Table 2. Power rating of spatial power combiner

Zuls Power rating

(GHz) AW) B(V/mm) ow)
fi 21,926 21,926
fc 24,012 1,669 24,012
fu 26,296 26,296
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