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Abstract

The radiation responses of InGaP, (In)GaAs and Ge single-junction sub-cells in a
triple-junction space solar cell are studied in order to develop a device simulator which predicts the EOL
performance of space solar cells. InGaP top-cells exhibit no significant difference in radiation
degradation trends between AMO light and dark conditions during irradiation. The radiation tolerance of
(In)GaAs middle-cells degrades with increasing indium content. However, the absolute value of Isc for a
higher In content cell still exceeds that of a GaAs (In=0%) cell after irradiation. Ge botiom-cells exhibit
good radiation tolerance as expected. This study is the first to reveal precise radiation response of the
sub-cells.
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Fig. 2 Degradation trend of Isc and Voc of InGaP single-junction cells under different condition.
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Fig. 3 Degradation trend of InGaAs single-junction cells with different indium content.
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Fig. 4 Radiation response of Ge cells by 10 MseV
proton irradiation.

2% 3k

[1] T. Sumita, M. Imaizumi, S. Matsuda, T. Ohshima, A. Ohi, and T. Kamiya, Proceedings of 3¢
World Conference on Photovoltaic Energy Conversion (3P-B5-10)

[2] T. Takamoto, T. Agui, K. kamimura, M. Kaneiwa, M. Imaizumi, S. maisuda, and M. Yamaguchi,
Proceedings of 3% World Conference on Photovoltaic Energy Conversion (3PL-C2-01).

[3] Web-based device simulator developed by Fuji Research Institute Corporation,
cf. URL: http://www.fuji-ric.co.jp/

4] S. Kawakita, M. Imaizumi, S. Matsuda and T. Ohshima, Proceedings of the 29" IEEE
Photovoliaic Specialists Conference., (IEEE, New York, 2002), p. 978.

51 M. Yamaguchi, C. Uemura, and A. Yamamoto, J. Appl. Phys., 55, 1429 (1984).

6] M. Yamaguchi, K. Ando, A. Yamamoto and C. Uemura, Appl.Phys. Left., 44, 432 (1984).

71 N. Dharmarasu, M. Yamaguchi, A. Khan, T. Yamada, T. Tanabe, S. Takagishi, T. Takamoto, T.
Ohshima, H. itoh, M. Imaizumi, and 8. Matsuda, Appl. Phys. Leit., 79, 2389 (2001).

[8] N. Dharmarasu, M. Yamaguchi, T. Takamoto, Y. Takashi, T. Tanabe, S. Takagishi, T. Ohshima, H.
ltoh, M. Imaizumi, and S. Matsuda, Proceedings of 17" European Photovoltaic Solar Energy
Conference, (WIP, Munich, 2001), p. 2158.

9] M. Yamaguchi, A. Khan and N. Dharmarasu, Proceedings of the 29" IEEE Photovoltaic
Specialists Conference., (IEEE, New York, 2002), p. 792.

[
[
[
[

This document is provided by JAXA.



