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Dopant-free cyano-substituted spiro-type hole-transporting materials for perovskite solar cells
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Two new cyano-substituted spirobifluorene-based hole-transporting materials, SF27 (m-CN)
and SF48 (0-CN) were synthesized. These compounds were derived from spiro-OMeTAD
analogue obtained by replacing it p-methoxy substituent with p-N,N-dimethylamino groups.
The influence of a cyano substituent on the optoelectronic properties, power-conversion
efficiencies (PCEs) and charge-transport behavior in mesoporous type perovskite solar cells
(PSCs) were studied. PSCs using these new HTMs without doping are fabricated and
compared their cell performance with the devices using spiro-OMeTAD. PSCs with non-doped
SF48 exhibited a high PCE of 18.7%, comparable to the reference PSC device with doped
spiro-OMeTAD (18.6%).
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Figurel. Chemical structures of SF27 and SF48. (a) J-V curve measured under AM 1.5G solar
irradiance (100 mW/cm?) for the highest efficiency solar cell based on non-doped SF48. (b)
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