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Abstract

Triple-junction (3J) space solar were irradiated with 10MeV protons at 175 K. The
electrical performance of the 3J solar cells was measured in situ under AMO-light illuminated condition
at low temperature. The electrical performance of the solar cells decreases with increasing proton
fluence, and at a proton fluence of 1x10" cm™, short-circuit current (isc) and open-circuit voltage (Voc)
become approximately 87 and 80 % of the initial values, respectively, indicating higher radiation
resistance compared to Si solar cells. No significant difference in the degradation behavior of the
electrical performance is observed between low temperature and RT. The influences of light-illumination
and current-injection on the electrical propeities were studied at low temperature {0 minimize the
thermal annealing effect. For AMO light illumination, the change in the electrical properties of the 3J
solar cells under AMO illumination was investigated at 175 K. The electrical performance doss not
change by the illumination for 370 min. On the other hand, by current injection at 155 K, a significant
recovery of the electrical performance of proton-irradiated 3J solar cells is observed. At current injection
times of 4500 sec, a 10 % recovery of Isc and Voc to the values after irradiation for the fluence of

3x10" cm? is observed.
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Fig. 3 10 MeV proton fluence dependence of Isc,
Voc and Pmax. The irradiation of proions and |-V
measurement were performed at 175 K (closed
symbols). For comparison, the results for solar
cells irradiated at RT are also plotted (open
symbols).
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Fig. 4 Change in Isc and Voc of a 3J solar cell
irradiated with 10MeV protons as a function of
llumination time by an AMO solar simulator. The
illumination of AMO light and 1-V measurement
were performed at 175 K.
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