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Figure S1. The Nyquist plots of TIO-ETL cells with varied Sn (at%) fractions (under 1 SUN
illumination without applied bias).
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Figure S2. J-V curves of the optimal PSCs based on the pristine TIO-ETL (Sn fraction: 92 at%) and
the TiCls-treated TIO ETL (Sn fraction: 77 at%). The TiCls-treated TIO-83, with the smallest
hysteresis, is also presented.
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Figure S3. Photovoltaic properties tracked for the long-term (15 days) to compare the stability of the
PSCs (with triple-cation perovskite LAL) based on the TIO ETL and a commercial SnO2 ETL.

Table S1. Photovoltaic parameters of the optimal PSCs based on the pristine TIO-ETL and the TiCls-
treated TIO ETL. The TiCls-treated TIO-83, which exhibits the smallest hysteresis, is also shown.

TIO-ETL Jse [mA-em?] Vo [V] FF PCE[%] HF*
Pristine (92 at%) 19.72 098  0.66 12.67 0.25
TiCls-treated (77 at%) 19.95 1.05 0.71 14.88 0.24
TiCls-treated (83 at%) 19.86 1.02  0.69 14.07 0.16

*HF: hysteresis factor (= 1- PCEforward/PCEreverse).



