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Figure S1. The J-V curves of hole-only devices: (a) control device, (b) with Pb(Ac)2.
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Figure 52. XPS spectra of perovskite films: (a) full spectra, (b) Cs 3d, (c) Cl 2p and (d) Br 3d.
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Figure S3. The operational stability of control device and device with Pb(Ac)2.



Table S1. The statistical defect density values estimated from SCLC data.

Data 1 Data 2 Data 3 Data 4 Average
(x108cm?)  (x108¥cm?®)  (x10¥cm?®)  (x10¥ cm?P)  (x10'8 cm?®)
control 4.35 4.41 4.47 432 4.39
with Pb(Ac): 3.5 3.56 3.38 3.44 3.47

Table S2. Summary of the elemental content of Cs, Pb, Br and Cl in the pristine perovskite
film by using semi-quantitative elemental analysis with XPS.

element | FWHM (eV) area (CPS-eV) elemental content
(at.%)

Cs3d 2.71 203109.8 21.93

Pb4f 1.64 265839 16.32

Br3d 2.79 55152.07 40

Cl2p 4.14 27939.94 21.74




