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Development of the very high efficiency thin-film multiple quantum well solar cells
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In this research, we tried to fabricate the thin-film GaAs single junction solar
cell with multiple quantum wells inserted in i-region of p-i-n structure. The fabrication process of the
thin-film MQW solar cell was developed by transferring epitaxially grown PV active layer to the support
substrate by selective wet etching with the InGaP etch-stop layer. Additional grating pattern and
high-reflective mirror on the rear surface of thin-film MQW solar cell enhanced the Ii?ht trapping
effect, resulted in over 5 times larger effective optical path length than the physical thickness.
Optical characterization of the thin-film MQW solar cell was also attempted to analyze the quasi-Fermi
level splitting. Owing to the quantitative electroluminescence (EL) measurement, the internal radiative
efficiency can be estimated to the thin-film MQW solar cell. This result indicated that the MQW increased
a probability of radiative recombination inside the cell than the bulk GaAs cell.
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Thin-film MQW solar cell
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