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Development of High-Performance Hole Transport Materials by Isovalent Impurities
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Hole transport and photo absorption layers used in solar cells require
high-performance p-type semiconductors that exhibit high mobility, and Cu(l) semiconductor have
recently been considered as candidates. However, the carrier concentration in the p-type
semiconductor, which is necessary for optimizing device performance, is difficult to control because

the commonly used impurity doping with substitutional impurities cannot be used for monovalent Cu
ions, which are a constituent element of the Cu(l) semiconductor. In this study, both experimental
and theoretical investigations have shown that isovalent alkali metals are effective impurity
dopants to improve hole concentration in several Cu(l) semiconductors.
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