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STUDY ON A 10W MILLIMETER-WAVE POWER AMPLIFIER
BASED ON SPATIAL COMBINATION STRUCTURE

ZHAO Chen-Xi, - XIE Xiao-Qiang, XUE Rui-Ming
(School of Electronic Engineering, University of Electronic Science and Techmology of China, Chengdu 610054 ,China)

Abstract: A 2 x2 spatial combination structure was presented. The measured insertion loss of 1 dB was achieved with a re-
turn loss of 10 dB at 31.0 ~34. 0GHz. By using 4 GaAs monolithic microwave integrated circuit (MMIC), a new power
combining was made which could produce up to 10W maximum power output with a gain variation of +0.64dB in the bands
of interest (31.0 ~34.0GHz). At 31 GHz, this combining amplifier circuit provides a maximum output power of 13. 8W,
and the average combining-efficiency in the band of interest exceeds 80% .
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Fig.1 The model of the combining circuit
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Fig.2 Improved T-junction structure
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Fig.3 Improved double-probe structure
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Fig.4 The model of power divider circuit
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Fig.5 Simulation results for four-way dividing circuit part (a)
power division (b)return loss
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Fig.6 Structure of the whole model
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Fig.7 Measurement of the back-to-back combiner
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Fig.8 The assignment of the gain
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Fig.9 Measurement of small-signal gain
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Fig. 10 Output power versus frequency
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Table 1 The combining-efficiency of some frequencies
f(GHz) 32 33 34 34.5 35 36
Py (W) 3.5 4 3.7 3.3 3 2.63
P (W) 13.2  12.88 10.29 9.33 9.44 9.89
Nux(%) 94.2% 80.5% 70% 70.7% 78.6% 94%
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