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Fig. S1  The contact angles of substrate of PEN/ITO and aqueous-processed CeOx sol-gel droplet 

before and after UV-O3 processing.  
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Fig. S2  Photographs of the deposition of the perovskite solution and spin-coated perovskite film 

on CeOx layers before (top) and after (bottom) UV-O3 treatment. 
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Fig. S3  SEM images of CeOx thin films on PEN/ITO substrate with a different thickness. The 

“nL” before “CeOx” indicates the number of CeOx sol-gel spin-coated on the substrate. 
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Fig. S4  XPS survey scan of CeOx film spin-coated on FTO substrate before (a) and after (b) 

UV-O3 treatment. (c) The formula for calculating Ce3+contentequation in CeOx. 
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Fig. S5  The dependence of photovoltaic performances on film thickness: (a) Jsc, (b) Voc, (c) FF 

and (c) PCE (1 Sun, 100 mW cm-2, opened cells).  
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Fig. S6  (a) UV-vis absorbance spectra (the inset is plots of (αhv)2 versus energy) of CeOx and (b) 

UPS spectra of the CeOx film. 
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Fig. S7  (a) A schematic view of the device structure. (b) An energy band diagram of the various 

device layers. 
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Fig. S8  Statistical histogram of PCE based on UV/LT-CeOx, UV -CeOx, LT-CeOx ETLs for 

ca.75 devices, fitted with a Gaussian distribution (red line). 
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Fig. S9  The Nyquist plots were fitted by using an equivalent circuit mode. 
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Fig. S10  (a) Stabilized photocurrent and (b) PCE at 0.88 V bias under 1 sun illumination. (c) 

Bending test of the devices for r = 15, 8 and 4 mm up to 500 bending cycles. (d) The long-term 

stability of f-PSCs stored in dry air with humidity of 10% RH at 25 oC without packed. 

 

 

 

 

 

Table S1. Summary of the time-resolved photoluminescence (TRPL) spectra of the LT-CeOx, 

UV-CeOx, and UV/LT-CeOx ETLs of PSCs. 

Film A1 1 /ns A2 2 /ns avg /ns 

UV/LT-CeOx 86.5% 1.80±0.2 13.5% 123.4±4.8 18.21 

UV-CeOx 74.5% 2.68±0.3 25.5% 94.6±3.4 26.11 

LT-CeOx 63.9% 3.87±0.2 36.1% 79.6±5.7 31.20 
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Table S2. Deconvoluted resistances from impedance analyses for UV/LT-CeOx, UV-CeOx, 

LT-CeOx ETLs. 

 

ETL Rs / Ω·cm2 Rco / Ω·cm2 Rrec / Ω·cm2 

LT-CeOx 4.3 116.5 336.2 

UV-CeOx 3.9 102.4 456.9 

UV/LT-CeOx 1.9 87.8 573.6 

 

 

 

 

 

 

 

 

 

 

 

 


