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Figure S1. XRD pattern of perovskite films formation process as function of reaction 
time at different reaction temperature: (a) 150 °C, (b) 175 °C, (c) 200 °C.
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Figure S2. The morphology evolution of films during transformation from PbI2 to 
CH3NH3PbI3 at different temperature: (a)-(c) at 150 oC, (d)-(f) at 175 oC and (g)-(i) at 
200 oC. The scale bar in (a) represents 1 μm and works for all other images.
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Figure S3. Statistical analysis of the perovskite solar cells fabricated at different 
temperature: (a) 150 °C, (b) 175 °C, (c) 200 °C. Histograms of the efficiency based on 
30 samples with a structure of FTO/bl-TiO2/CH3NH3PbI3/Spiro-OMeTAD/Au. The 
distributions of the efficiency are close to a Gaussian distribution.
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Figure S4. The cross-sectional SEM images of perovskite solar cells with different 
thickness: (a) 600 nm, (b) 500 nm and (c) 400 nm. The scale bar in figure S4a 
represents for 1 μm and works for all other images.
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Table S1. The photovoltaic parameters of perovskite solar cells with different 
absorber thicknesses.

Absorber 
thickness

Jsc
mA/cm2

Voc
V

FF PCE
%

400 nm 20.2 ± 0.876 0.968 ± 0.021 0.646 ± 0.032 12.6 ± 1.26
500 nm 19.9 ± 0.941 0.950 ± 0.012 0.648 ± 0.029 12.3 ± 0.995
600 nm 20.0 ± 0.735 0.939 ± 0.013 0.647 ± 0.031 12.1 ± 0.1.05


