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Creation of high-efficiency, toxic- and rare-element-free thin-film solar cells
by defect control
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Solar cells which absorption layer is Cu2SnS3 (CTS) and Cu2Sn1-xGexS3 (CTGS)
can be highly efficient, non-toxic, rare-element-free, environmentally friendly, and low-cost solar
cells. However, the current power conversion efficiency of CTS and CTGS solar cells is much lower

than the theoretical efficiency. In order to obtain a guideline for improving the efficiency, the
defects that contribute to the efficiency reduction or improvement were investigated by observation
of photoluminescence(PL). The defects revealed by PL observation are shallower than room temperature
and are not a cause of efficiency reduction, and may contribute to efficiency improvement as a
carrier supply source. In addition, the depth of shallow defects hardly changed with Ge content.
Those facts indicate that CTS and CTGS are excellent as a solar cell light absorbing layer material.
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Fig. 2 Resolved PL spectrum of the
CTS thin film sulfurized at 600°C.
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Fig. 4 Peak separation results of CTGS bulk polycrystals (Ge/lV = 0.2).
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Fig. 5 Peak separation results of CTGSthin films
(Ge/TV = 0~0.2).
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Fig. 6 PL spectra of CTGS thin films depend on NaF deposited amount.
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