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In this study, we worked on improving the performance of solar cells from
the viewpoints of material chemistry and interface chemistry. We found that even perovskite
semiconductors containing Sn exhibit a fluorescence lifetime exceeding 7 u s by means of material
purification techniques and perovskite surface structure modification. In addition, we developed a
method to structurally modify the upper and lower interfaces of the perovskite layers so that they
express dipoles favorable for charge extraction. As a result, a high open-circuit voltage
approaching the SQ theoretical limit was achieved, and a photoelectric conversion efficiency of 23.6
%, the world®"s highest value for a Sn-containing solar cell, was obtained. In addition, PATAT with
controlled molecular orientation on the ITO substrate was developed as an original hole-collecting
monolayer material, and it was demonstrated that the photoelectric conversion efficiency and

durability of the solar cell can be improved.
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