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Supplementary Information

 
Figure S1 (a) UV-Vis absorbance spectra and normalized PL spectra & (b) normalized XRD pattern of 

CH3NH3PbI3 perovskite film made by single deposition on compact TiO2 substrate. The XRD peaks from 

TiO2 substrate are marked with *. Onset of absorbance and the PL peak match well. XRD pattern 

shows that CH3NH3PbI3 perovskite has tetragonal crystal structure at room temperature 
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condition and belongs to the I4/mcm crystal structure group with lattice parameter of a = 8.87(1) 

Å, c = 12.61(1) Å. 

Figure S2 IQE spectra of CH3NH3PbI3 perovskite devices fabricated by (a) single deposition and 
sequential deposition processes, (b) sequential deposition process with different concentration PbI2 
precursor solutions and (c) with different concentration MAI precursor solutions.

Figure S3 Top surface view SEM images of PbI2 films produced by spincoating from various precursor 
solutions: (a) 0.5 M, (b) 1M, (c) 1.4 M and (d) 1.6 M PbI2 solution.



Figure S4 UV-Vis absorbance spectra of CH3NH3PbI3 perovskite films on mesoporous TiO2 substrates by 
sequential deposition perovskite samples from various (a) PbI2 and (b) MAI precursor solution with 
different concentrations.



Figure S5 Statistics of mesoscopic perovskite solar cells fabricated with various PbI2 and MAI precursor 
concentrations.



Figure S6 Normalized XRD pattern of MAPbI3 perovskite film produced by sequential deposition from 
PbI2 precursor solutions with various concentrations.

Figure S7 Cross section view of FIB prepared perovskite/mesoporous TiO2 sample for TEM analysis.



Figure S8 Electron diffraction peak intensity vs. diffraction angle of CH3NH3PbI3 perovskite/TiO2 
samples fabricated from single deposition of (a) 40 wt% precursor solution and (b) sequential deposition.


