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Crystalline orientation control of quasi two-dimensional structure towards high
efficiency and durable perovskite solar cells

Sanehira, Yoshitaka
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The organic-inorganic hybrid perovskite solar cells gPSCs), which moisture
resistance is imparted by applying the hydrophogic structure of long-chain alkyl ammonium cation,
forms two-dimensional (2D) crystal with layered structure. We succeeded to control the orientation
of the 2D perovskite crystal in the PSCs by construction a nanostructure array of Ti02 electron
transport layer which has function as a scaffold of perovskite layer. Resulting photovoltaic
characteristics of the 2D-PSCs were improved, and suggested that the crystal orientation of 2D
perovskite layer significantly affects charge transfer to external circuit. Furthermore, the
quasi-2D structure was formed by introducing long-chain alkyl ammonium cation at the interface
between the perovskite layer and the hole transport layer, showed to contribute to enhancing in the
photovoltaic properties of PSCs. These results are important guideline for improving the
photovoltaic characteristics toward the practical use of the PSCs.
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