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Receiving Array and Rectifier for MW-Level SSPS in GEO Orbit
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(1. College of Electronic Information, Northwestern Polytechnical University, Xi’an, 710029, China;
2. National Key Laboratory of Science and Technology on Space Microwave CAST(Xi’an), Xi’an, 710100, China)

Abstract : Based on the medium and remote planning on space solar power satellite (SSPS) and techno-
logical development level in China, the transmitting antenna aperture is estimated to be about 200 m in
the future. According to the constrains of transmitting and receiving antenna aperture, with respect to
contradiction between beam collection efficiency and construction cost that are both associated with re-
ceiving antenna aperture, a receiving antenna aperture optimization process is given by studying power
density distribution in receiving antenna with different sizes and analyzing the corresponding back end
rectifying circuit requirements. Research results show that the reasonable size of receiving antenna in
MW-level SSPS system is 5 km, while only type of diode and the same rectifier are adopted in the whole
antenna area. This parameter supplies technical support for the realization of MW-level SSPS demon-
stration and verification system. On the basis of this, the implementation of rectification circuit is stud-
ied. Finally, feasible techniques for MW-level SSPS of lower power density are proposed.

Key words: space solar power satellite (SSPS); MW-Level; rectifier; power density; receiving antenna
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Fig. 1 SSPS system construction
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Tab.1 Parameters of typical SSPS models

- W RMRL WKL MR B iﬁi; ’;ig;;ﬁ
/GHz H#&/km HA%/km /% /GW
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JAXAL 7 5.8 1 3.4 86 1.3 26 —10.69
JAXA?2 K% 5.8 1.93 2.45 87 1.3 100 —21.64
NASA/DOE #% 2,45 1 1 89 6.72 23 —16. 88
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Tab.2 System parameters of different receiving antenna sizes

gk 25
PR BT R f@g@
Ay miks  pogms | OOF
km Y g®R/MW /MW W/ ,
(mW « cm™ %)
3.5 8.35 14.97 16. 27 0.014 75
4.0 10. 77 11.6 12.61 0.011 43
4.5 13.43 9.3 10.12 0.009 17
5.0 16. 31 7.66 8.33 0.007 56
5.5 19. 38 6. 45 7.01 0.006 35
6.0 22.6 5.53 6.01 0.005 45
6.5 25.99 4.8 5.23 0.004 74
7.0 29. 46 4,24 4.61 0.004 18
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Fig. 4 Normalized distribution of power density with
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x3 TEERBURZOZSPONIEZEEEZEER
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TR HAR /km %50 RE L EHE/ B
4.5 —0.784 9
5.0 —0.9717
5.5 —1.183
6.0 —1.414
6.5 —1.67
7.0 —1.948
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