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Fig. S1.  (A) Schematic diagram depicting the conventional “two-step” 
method for fabrication of perovskite thin films and (B) typical SEM 
morphology of a MAPbI

3
 thin film processed using this conventional “two-

step” method.  
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  Fig. S2.  SEM micrograph of top surface of PbI2 thin film spin-coated 
  from PbI2 solution (in DMF) and dried at 130 ˚C.  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Fig. S4.  J-V characteristics of PSC with MAPbI

3
 thin film, containing significant amount of 

PbI
2
, deposited using the conventional “two-step” method, and the solar cell performance 

parameters 
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Fig. S3.  Photographs of thin films: (A) spin-coated PbI
2
, (B) after MAI spin-coating, 

and (C) after annealing at 150 ˚C.  
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   Fig. S5.  Maximum, minimum and average PCEs of 15 PSCs each.  
 

 
Fig. S6. Typical Nyquist plots of the impedance responses for a typical planar perovskite cell 
with three different bias voltages. The impedance spectra are dominated by a large semicircle at 
low frequencies. The model used for impedance analysis has been previously discussed in 
detail.S1, S2  
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