THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2017 May.; 28(5), 400~409.

http:/ldx.doi.org/10.515/KJKIEES.2017.28.5.400
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

Ku W19 723 7&-& Radial Combinerel| ©3dF <+

A Study on a Ku-Band High Power and High Efficiency Radial Combiner
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Abstract

We have studied a combiner that can withstand high power while minimizing insertion loss in high frequency band. In particularly,
because the output power that can be output per unit elements is much lower in the Ku band and above than in the low frequency
band , it is necessary to combine many semiconductor elements in order to make a high power SSPA. A planar combiner such as
a microstrip, as the number of elements to be combined increases, the insertion loss increases proportionally, resulting in a reduction
in the overall system efficiency and an increase heating value also. The planar combiner also have some problems due to the low power
handling rate. To improve these problems, we proposed a Cavity Radial Combiner. A Ku band 16-way Cavity Radial Combiner was
fabricated and measured. As a result, it was tested 14dB return loss and over 94.5 % output combining efficiency in design band.
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Fig. 1. Comparing the output power in accordance with the
device’s frequency.
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Table 1. Comparison of the planar combining technique and
spatial combining technique.
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H 5. Back to back 4 23} 4]
Table 5. Summary of back to back measurement results.

Freq RL LL Output LL | Output combining
[GHz] [dB] [dB] [dB] efficiency [%]
16.1 -1642 | —047 —0.235 94.70
162 | —2191 —-0.36 —0.180 95.87
16.3 =2772 | —0.34 —0.170 96.12
164 | —26.81 —-0.34 —0.170 96.13
165 | —2496 | —031 —0.155 96.42
16.6 | —2447 | —029 —0.145 96.62
16,7 | —2474 | —0.36 —0.180 95.86
168 | —2509 | —031 —0.155 96.47
169 | —2578 | —0.30 —0.150 96.57
170 | —23.81 —-0.29 —0.145 96.65
17.1 —18.60 | —0.24 —0.120 97.20
172 | —14.01 —0.41 —0.205 95.33
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