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Figure S1. Surface morphology of FTO substrate by SEM. 
 

 
 
Figure S2. X-ray diffraction pattern for the perovskite films on the 100nm-thick SnO2 films annealed 
at 300°C. 



 
 

 
Figure S3. The J-V curve of PSCs with 500 °C annealed SnO2 with varied thickness. 
 
Table S1. The performance of PSCs with 500 °C annealed SnO2 with varied thickness. 
Sample 
Names 

Thickness 
of SnOx 

Jsc 
(mA/cm2) Voc (mV) Fill 

Factor PCE(%) Rs (Ω) Rsh (Ω) 

S5-130  130nm 18.59 695 0.53 6.87 116 1620 
S5-160  160nm 21.71 816 0.51 9.05 134 1451 
S5-200  200nm 22.66 658 0.42 6.3 145 4106 

 


