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Figure S1 SEM images of CH3NH3PbI3 films grown with loading MAI on PbI2 films 
for 0 s (a), 15 s (b), 30 s (c), 60 s (d), 90 s (e) and 120 s (f). The scale bar is 5 m.



Figure S2 Current density-voltage (J-V) characteristics of CH3NH3PbI3 perovskite 
device without BCP as cathode buffer layer (perovskite film was prepared with 60 s 
as MAI loading time).



Figure S3 Frequency dependent capacitance of CH3NH3PbI3 perovskite films 
prepared with different MAI loading times.



Table S1 Summary of photovoltaic parameters of devices with reverse and forward 
scan directions prepared with different MAI loading times.

Loading 

time (s)

Scan 

direction

Voc 

(V)

Jsc 

(mA/cm2)

FF 

(%)

PCE 

(%)

0 Reverse 0.74 9.54 27.4 1.94

Forward 0.82 9.51 40.2 3.14

15 Reverse 0.72 15.27 25.2 2.77

Forward 0.86 14.72 35.1 4.45

30 Reverse 0.92 16.11 43.8 6.51

Forward 0.94 16.03 50.7 7.64

60 Reverse 0.96 21.82 74.3 15.58

Forward 0.98 21.62 73.2 15.51

90 Reverse 0.92 15.40 55.1 7.81

Forward 0.94 16.47 60.0 9.14

120 Reverse 0.90 15.65 49.79 7.05

Forward 0.95 16.70 51.83 8.24



Figure S4. Current density-voltage (J-V) characteristics of CH3NH3PbI3 perovskite 
solar cells prepared with 120 s MAI loading time before and after washing with IPA.


