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Fig. S1 XRD patterns of perovskite films deposited on the SnO, ETLs modified with
different concentration of TSU: a (0.00 mg mL!), b (0.5 mg mL), ¢ (0.10 mg mL")

and d (0.15 mg mL"), respectively.
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Fig. S2 2D and 3D AFM images of perovskite films based on different substrates (a, b)

SnO, and (¢, d) TSU-modified SnO,.
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Fig. S3 FTIR spectrum of TSU, Pbl,, and Pbl,/TSU within different range: (a) 600~800

nm, and (b) 1000-1200 nm.
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Fig. S4 The steady PL spectra of the perovskite films deposited on the SnO, ETLs

modified with different concentration of TSU.
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Fig. SS Jsc dependence on light intensity for the devices based on the SnO, and TSU-

modified SnO, substrates.
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Fig. S6 UPS spectra of SnO, and TSU-modified SnO, ETLs on ITO substrates: (a)

binding energy cutoff (E.uwf), (b) the binding energy onset (Eqpset)
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Fig. S7 J-V curves of the different devices based on different content of TSU

modification with reverse scan rate of 100 mV s™!.
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Fig. S8 The statistical PCE of devices based on different content of TSU modification.
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Fig. S9 The contact angle of TSU.
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Fig. S10 The steady-state PCE versus time for the best-performing devices deposited

on SnO; and TSU-modified SnO, substrates at the maximum power point.



