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Fig.2 Device structure of the planar heterojunction perovskite solar cells (PSCs) incorporating fullerene derivative

1 as the electron transport materials (ETMs)
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Tab. 1 Reduction potentials, onset reduction potentials, and LUMO energy levels of 2,5-(PhCH2)2C70and PC71.BM
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Tab. 2 Photovoltaic parameters of devices based on different concentration of ETMs
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Tab. 3 Photovoltaic parameters of devices based on different ETMs
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Fig.9 Light-soaking stability of devices under simulated AM1.5G 100 mW/cm? irradiation
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Fig.10 Steady-state photoluminescence spectroscopy of CHsNHsPblsfilms with or without 2,5-(PhCH2)2Cro
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Abstract: Fullerene and its derivatives are the most efficient electron transport materials (ETMSs)
in the perovskite solar cells (PSCs) due to their superior electron transport ability. However, due to
enormous obstacles in the separation of Cso derivative isomers, the influence of fullerene
derivatives with different structures on the PSCs has not been systematically explored heretofore.
Herein, based on the successful preparation of a Cyo derivative, 2,5-(PhCH3)2C7oand subsequent
incorporation into the p-i-n PSCs as the ETMs, a champion photoelectric conversion efficiency
(PCE) of 12.77% was obtained. Furthermore, the influence of the fullerene derivative structure
was figured out through crystallographic understanding of molecular packing. This work will be

of great significance for further application of fullerene derivatives in the PSCs.

Keywords: perovskite solar cells; electron transport materials; 2,5-(PhCH.)2Cz; molecular

packing; photoelectric conversion efficiency





