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Figures

Figure S1 The SIMS depth profiles for (a) PSCs without 2D treatment, (b) PSCs treated with BDAI2, 
and (c) PSCs treated with DMPDAI2.
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Figure S2 The Tauc plots extracted from UV-vis absorption spectra for various perovskite solar cell 
(PSC) films: (a) those without 2D treatment, (b) those treated with BDAI2, (c) those treated with 
DMPDAI2, as well as for (d) PEDOT, (e) PCBM, and (f) BCP films.

Figure S3 The UPS spectra for various perovskite solar cell (PSC) films: (a) without 2D treatment, 
(b) treated with BDAI2, (c) treated with DMPDAI2, as well as for (d) PEDOT, (e) PCBM, and (f) 
BCP films.



Table S1 The thickness parameters for PSCs without 2D treatment, those treated with BDAI2, and 
those treated with DMPDAI2.

Table S2 The XRD parameters for perovskite films without 2D material treatment, those treated 
with BDAI2, and those treated with DMPDAI2.

Table S3 The peak areas of XPS C 1s for perovskite films without 2D material, those treated with 
BDAI2, and those treated with DMPDAI2.

Table S4 Electronic parameters of different PSCs films extracted from UPS spectra.



Table S5 The material parameters for PEDOT, PCBM, and BCP utilized in the TCAD simulation.


