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Figure S1. Device performance statistics for 50 separate PFN-OX:ZnO-based devices: (a) 

short-circuit current density (Jsc); (b) open-circuit voltage (Voc); (c) fill factor (FF); (d) power 

conversion efficiency (PCE). The mean values and standard deviations of each 

characterization paremeters are: (a) Jsc, 19.8±1.1 mA·cm-2; (b) Voc, 1.01±0.04V; (c) FF (%), 

72.0±2.4; (d) PCE (%), 14.7±1.3.
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(a) CH3NH3PbI3 → PbI2 + CH3NH2 + HI[S1]

(b) ZnO + 2HI → ZnI2 + H2O[S2]

                  (c)

Figure S2. The proposed decomposition process for CH3NH3PbI3 on ZnO interface (the 

Figure c is modified based on the literature results [S3]). 
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Table S1. Summary of the device performance based on hybrid PFN-OX:ZnO with varied 

thickness of PFN-OX under AM1.5G 100 mW·cm-2
 illumination. The mean values and 

standard deviations of the characterization parameters are from 8 to 12 solar cells.
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