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Development of high efficiency Indium-free compound thin film solar cell by band
engineering
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i _In this study, a quaternary semiconductor material namely, CuZSSn,Ge)Sg,
which does not contain the rare element In or the toxic element Se, has been considered as a light

absorption layer material for solar cells. The synthesis of Cu2(Sn,Ge)S3 and evaluation of its
physical properties were carried out. In addition, the study focused on the development of Cu2(Sn,
Ge)S3 thin film fabrication technology. Bulk crystal samples of Cu2(Sn,Ge)S3 were synthesized. The
dependence of the crystal structure and band gap on the composition ratio of Ge/(Ge+Sn) was
clarified. Heterojunction solar cells with Cu2(Sn,Ge)S3 thin films having different composition
ratios of Ge/(Sn+Ge) and a CdS buffer layer were fabricated. The dependence of the external quantum
efficiency on the film composition was demonstrated.
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