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Tin halide perovskite solar cells are attracting attention as

environmental ly-friendly solution-processed solar cells. However, the shallow conduction band energy

level of tin perovskite results in a large energy gap with the LUMO level of fullerene C60, a
commonly used electron transport material, resulting in a low open-circuit voltage. In this study,
as electron transport materials with shallow LUMO levels that match the shallow conduction band
level of tin perovskites, (1) open-cage fullerene derivatives and (2) phenylene-bridged
bispyridinofullerene derivatives were developed. The tin perovskite solar cells using these
materials as electron transport materials exhibited open-circuit voltages of up to 0.86 V and
photoelectric conversion efficiencies of 12.3%.
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