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Figure S1. Top view SEM images of pure ITO. 

Figure S2. Fitted curves of the Fe 2P3/2 of Fe2O3 films prepared by different methods. 
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Figure S3. UV–vis absorption spectra of Fe2O3 films prepared by different methods. 

Figure S4. XRD patterns of perovskite coated on different substrates. 
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Figure S5. J-V curves of PSCs based on Fe2O3 and TiO2 ETLs. 

 

Figure S6. Hysteresis measurement of PSCs based on Fe2O3 prepared by different methods. 
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                       Figure S7. Current−voltage curves of the PSCs with a structure of ITO/HTMs/perovskite/spiro-

OMeTAD/Ag. 

 

                         

Figure S8. Leakage current measurement of PSCs based on the Fe2O3 ETLs prepared by different 

methods. 
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Figure S9. Transmittance spectra of TiO2 and Fe2O3 films prepared by different methods. 

 

Figure S10. The continuous illumination stability of the TiO2 and mixed Fe2O3 based devices under 

UV illumination without encapsulation. 
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Table S1. Summary of photovoltaic parameters of the PSCs based on the control TiO2 ETLs and 

Fe2O3 ETLs prepared by different methods (30 Devices Tested in the Reversed Direction). 

 

Table S2. Summary of the fitted parameters of solar cells based on the Fe2O3 ETLs prepared by dif-

ferent methods. 

Devices  Rs (Ω)  Rct (Ω)  Rrec (Ω)  Ʈ (ns)  

Fe3O4  58.2  270  573  20.28  

FeCl3  54.5  212  620  7.76  

Mixed  25.4  178  1023  12.29  

 

Devices  
 

Voc (V)  
Jsc  

(mA cm-2)  
FF (%)  

PCE  

(%)  

TiO2  Best 1.01  23.64 66.17 15.50 

 Average 0.99± 0.02 22.91± 0.73 64.85± 1.32 14.47± 1.03 

Fe3O4  Best 0.78  23.12  58.63  10.64  

 Average 0.74 ± 0.04 22.17 ± 0.95 55.58 ± 3.05 9.15 ± 1.49 

FeCl3  Best 0.77  23.10  43.52  7.72  

 Average 0.73 ± 0.04  22.38 ± 0.72  41.57 ± 1.95 6.30 ± 1.42 

Mixed  Best 0.98  23.45  54.74  12.61  

 Average 0.95 ± 0.03 22.89 ± 0.56  52.66 ± 2.08  11.56 ±1.05  


