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𝑃𝐶𝐸 = 𝐹𝐹 ∙
𝑉𝑜𝑐 × 𝐽𝑠𝑐

𝑃𝑖𝑛
   ⋯ (1) 

𝐹𝐹 =
𝐽𝑚𝑎𝑥 × 𝑉𝑚𝑎𝑥

𝑉𝑜𝑐 × 𝐽𝑠𝑐
   ⋯ (2) 
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The highest  power conversion efficiency (PCE) for devices with the small active area of 0.06 
cm2 is 5.8 % because  the used chlorobenzene (CB) induces better morphology and 
crystallization;  perovskite film deposited under N2

 and washed with CB presents compact 
and uniform grain over the entire surface. Moreover films were fabricated in high vacuum 
and the device exhibited a power conversion efficiency of 12.7 %. 
 
The FM in addition to having a low melting point easy deposit as electrode in electronic 
devices,  its liquid phase has high surface tension, which prevents the diffusion of the 
material through the holes between the grains of the perovskite and thus can be maintained 
on the surface of the active layer.  

Abstract: This work reports the fabrication of perovskite films (CH3NH3PbI3) by one-step spin-coating method. The influence of several factors such as the atmosphere for deposition and 
annealing  treatment, the use of co-solvent dimethylsulfoxide, and chlorobenzene washing on the morphology and crystalline structure was analyzed. Solar cells with the architecture 
ITO/PEDOT:PSS/Perovskita/PC71BM/FM were fabricated with such perovskite films. The devices presented an average power conversion efficiency (PCE) of 5.8 %, with Jsc = 14.8 mA/cm2, 
Voc = 846 mV, and FF= 0.46 with a photoactive area of 0.06 cm2. When the films were dried at high vacuum the device exhibited a PCE of 12.7 %, with Jsc = 21.9 mA/cm2, Voc = 860 mV, 
and FF= 0.68. 
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Characterization of perovskite films  

With DMSO With RH 46 % With RH 32-35 % With CB and RH 32-35 % 
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XRD diffraction of the best perovskite films  
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UV-vis absorption spectra of  perovskite film 

Characterization of the device 

Films a) DMSO b) HR 46 % c) HR 32-35 % d) CB HR 32-35 % 

Voc (mV) 339 417 440 846 

Jsc (mA/cm2) 9 7.84 18.5 14.8 
FF 0.3 0.44 0.37 0.46 

PCE (%) 0.9 1.46 3.04 5.08 
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Electrical parameters extracted from J-V curves under illuminated 
conditions 
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