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Abstract

We have studied ways to improve the reliability of perovskite solar cells with high efficiency and low production costs using
coating processes. In this study, we focused on a perovskite material containing a plurality of cations of methylammonium (MA) and
formamidinium (FA), which can achieve a higher efficiency than conventional perovskite materials. Suppressing the dopant diffusion
from the hole transport layers to the perovskite layers resulted in preventing the deterioration in efficiency in the initial period (up to
100 hours) under high-temperature exposure at 85 °C. Furthermore, the addition of Cs to the cation site of the perovskite films
suppressed the deterioration due to the phase change of the crystal structure in the late-stage period (after 200 hours). The perovskite
solar cells with these improvements demonstrated that the conversion efficiency was maintained under high-temperature exposure at

85 °C, for 1000 hours.
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Fig. 1 Year of operation and power generation cost of solar cell system
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Fig. 2 J-V curve of PSCs using perovskite layer containing

Cs/FA/MA cation (in-house measurement)
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Fig. 4 Change in conversion efficiency in 85 °C high-temperature

exposure test of PSCs
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Fig. 5 Depth profile (TOF-SIMS) before and after
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