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Development of solar cells with high stability at elevated temperatures
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One of the most serious problems of solar cells is the degradation of solar cell
efficiency(n ) at elevated temperatures. This effect is probably caused by the bandgap(Eg) shrinkage at
elevated temperatures. The shrinkage of Eg decreases Voc, and as a result, lowers n .In semiconductor
superlattices(SLs), effective Eg includes an increment by quantum confinement effect which is rather
temperature insensitive. Therefore, temperature stable solar cells could be achieved by using SL
absorption layers.

We have fabricated AlGaAs/GaAs SL solar cells by using an optimized SL structure grown by MBE. Both Voc
andn are found to be more temperature-stable compared with GaAs bulk solar cells with an equivalent
solar cell structure. Even at 100 , dn /dT is as low as 0.22%/deg which is the lowest ever reported. In
addition, in SL solar cells, the excitonic absorption is found to be operative even at elevated
temperatures which lead to the higher efficiency compared to bulk solar cells.
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