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At present, dopant-free hole-transporting materials (HTMs) have been largely explored to 
improve the performance and stability of perovskite solar cells (PSCs), and significant 
progresses have been made. In current reports, halogenated solvents (e.g., chlorobenzene and 
chloroform) are commonly used for HTMs in PSCs since there are very few solvents for HTMs 
in PSCs that do not damage the perovskite layer; however, their use should be avoided as they 
are known to be hazardous to the environment. Herein, we synthesized a nonhalogenated-
solvent-soluble, dopant-free HTM, SF62.1 When depositing HTMs for PSCs, SF62 could be 
dissolved with a nonhalogenated and green solvent, ethyl acetate (AcOEt). It is one of the most 
common organic solvents and is known to have a low environmental impact. Non-doped-SF62-
based PSCs exhibited higher power-conversion efficiency (18.6%) than doped 2,2',7,7'-
tetrakis(N,N-di-p-methoxyphenylamino)-9,9'-spirobifluorene (Spiro-OMeTAD)-based ones 
(18.3%), with enhanced stability. 
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