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The article discusses the numerical simulation of a lead-free perovskite solar cell in the 
SCAPS-1D program to optimize its structure and improve the energy conversion efficiency. 

The influence of the thickness, concentration of defects and acceptors in the layer of lead-free 
perovskite CH3NH3SnI3, as well as the work function of the back contact material on the pho-
tovoltaic parameters of a solar cell has been studied. It was found that the optimal thickness 
of the CH3NH3SnI3 layer is 500 nm, the concentration of defects should be on the order 
of 1014–1015 cm-3, and the optimal concentration of acceptors should be 1016 cm-3. It is shown 
that the work function of the rear contact material must be at least 4.9–5 eV to create highly 
efficient solar cells. A maximum efficiency of 23.13 % was obtained for a perovskite solar cell 
with the FTO/TiO2/CH3NH3SnI3/Cu2O/C structure (short circuit current 31.94 mA/cm2, open 
circuit voltage 0.95 V, fill factor 76.07 %). The results can be used in the design and manufac-
ture of non-toxic, high-performance and low-cost perovskite solar cells. 
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