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Figure S1. Cross-sectional SEM images of the stacks comprising of (a), (b) glass/ ITO/ TiO2/ 

perovskite and (c), (d) glass/ ITO/ TiO2/ perovskite/ALD Al2O3 (< 1 nm) taken at (a), (c) day 0 

and (b), (d) after 22 days of air exposure (relative humidity of 40-55%) at room temperature. 

The images clearly show a reduction in the thickness of the perovskite layer upon air exposure.  
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Figure S2. DB-PAS depth-profiles of S- and W-parameter of the 50 nm TiO2 film on top of an 

ITO-coated glass substrate. Full lines are fit curves obtained by VEPFIT analysis.  



 

 
 

 

Figure S3. Surface XPS spectrum of Al2p peak of the perovskite/ALD Al2O3 film at day 0. Open 

circles and the solid line are measured data and peak fit, respectively. 



 

Figure S4. DB-PAS depth-profiles of S- and W-parameters of perovskite/ALD Al
2
O

3
 (15 cycles) 

film at day 0 and after 3, 6, 12 and 22 days of air exposure. Full lines are fit curves obtained by 

VEPFIT analysis. Blue region represents positron annihilation at the surface, yellow region 

represents positron annihilation in the perovskite film, and grey region represents increasingly 

larger fractions of the positrons annihilating in the TiO2/ITO underlayers and the glass 

substrate. 

 


