THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2017 Apr.; 28(4), 286~297.

http://dx.doi.org/10.5515/KJKIEES.2017.28.4.286
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

g 7 A3t &= A

3 HE557] e

Development of Wideband Spatial Combined High Power Amplifier

Mol

0|3 - BB - 35S - W3

Ho-Seon Lee - Kwan-Young Park - Tong-Ook Kong * Jong-Hoon Chun

Q o

B RN 0] 9 2E712 27 A% 6-18 GHz9) Bl NS4 50 W 37 A% 159 A9
/18 SRS, 539 31 AW QULT el 22 LA FAAE Al sjol T2 LY G 8
712 olFolA 90w, of W/ 6~18 GHze) Juhe SHE 2w AAHYT TR F7 AT AANA
g 298 TS PCB

< PCBE 7%= dAgiel-vpo] A2 2EY 219l W&7]9] §/fo]H, o] Klopfensein®] 22 J3d 2
Taperoﬂ =7 ste] AAE EE’E& 10712 #4¢ @< %3—%7194 %ﬁ A 3 z%% sk 5t7] fAsl SF 717k o534
[¢]

Abstract

This paper is a study of 6~18 GHz wideband high power amplifier which is composed of 10 single amplifier and coaxial type
spatial power combiner. The property of this spatial power combiner is on a similar principle to antipodal antenna radiation mechanism.
Therefore, the key structure of proposed spatial power combiner is the antipodal finline PCB board and the finline curve shape is
numerically synthesized by using Klopfensein’s optimum impedance taper. The measured CW output power of spatial combined high
power amplifier is nearly 50 W. In conclusion we prove the good combining performance between the spatial power combiner and
10 single amplifier over 6~18 GHz frequency ranges. Also, we developed the key component PA and MFC MMIC which controls
the phase and gain of the each amplifier, The main characteristic of MFC MMIC is to maximize combining efficiency of power am-
plifier.
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Fig. 1. Comparison of power combining method.
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Fig. 2. Configuration of coaxial type spatial power combiner.
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Fig. 3. Impedance model of fin line taper.
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(a) Concept of spatial power combining
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(b) Photograph of spatial power combining
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Fig. 14. Spatial power combining of single amplifier.
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Fig. 15. Example of foreign development(Qorvo,Inc. USA).
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Fig. 17. Measurement of spatial combined high power amplifier.
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