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Substituents effects of spirobifluorene-based dopant-free hole-transporting materials for perovskite
solar cells ('Nippon Fine Chemical Co., Ltd., *National Institute of Advanced Industrial Science
and Technology (AIST)) O Daisuke Tsuchiya,'! Shinichi Inoue,! Toshiya Ueno,! Nobuko
Onozawa-Komatsuzaki,? Atsushi Kogo,? Takashi Funaki,? Masayuki Chikamatsu,? Takurou N.
Murakami?

Various spiro-type hole-transporting materials (HTMs) for perovskite solar cells (PSCs)
were newly synthesized. The PSCs by using these HTMs with or without dopants were
fabricated, and their solar cell performance were evaluated. As a result, for a new HTM
obtained by replacing p-methoxy substituents in spiro-OMeTAD with dimethylamino groups,
it was found that there is almost no significant difference in cell performance between with and
without dopants. The effects of the substitution position of the dimethylamino groups and the
introduction of additional substituents on the cell performance were also investigated.
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Table 1. HOMO energy levels (Enomo) of spiro-type HTMs and power-conversion efficiencies

(PCEs) of PSCs using them with or without dopant. Device structure is FTO/c-TiO2/meso-
TiO2/MAPbI/HTMs/Au.
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Chemical structure of HTMs Enomo(eV)?

X= -4.83 15.2 16.2

2 Frnomo was estimated by the differential pulse voltammetry (DPV) method.
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