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The objective of this study was to propose a new and simple method to
evaluate VOCs using PL emission intensity as an alternative to PL emission lifetime measurement, and
to theoretically and experimentally demonstrate the relationship between PL intensity and
photovoltaic characteristics with a focus on VOCs. As the target solar cell, we utilized a structure
with a quatenary compound Cu2ZnSnS4 (CZTS) as the light-absorbing layer. First, we theoretically
established a proportional relationship between PL luminescence intensity and TRPL luminescence
lifetime. Then, we experimentally characterized the solar cells and subsequently showed that there
is a linear relationship between PL intensity and TRPL luminescence lifetime. This result indicates
that the open circuit voltage can be evaluated by PL intensity and can be widely used in various
solar cell systems.
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