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Performance Optimization of FA-\MAPbls Perovskite Solar Cells Using SCAPS-1D
Simulation
Omar Ahmed Mawloud!, Muaamar A. kamil!
Department of Physics, College of Education for Pure Sciences, Tikrit University, Tikrit, Iraq.
Email: OAMueps83@st.tu.edu.iq

Abstract

This study analyzes the effect of a range of physical and structural variables on the performance of
perovskite solar cells based on FA1<MAPbls as the main absorber layer, using the SCAPS-1D simula-
tion software. The study examined the effects of temperature, series resistance (Rs), parallel resistance
(Rsh), doping of the absorber layer, and the conformation, transmission, and reflection layers, as well as
the effect of absorber and conformation layer thickness (V20s) on the fundamental photovoltaic charac-
teristics: Voc, Jsc, FF, and efficiency (1). The results showed that increasing the temperature leads to a
significant decrease in Voc and 1 due to an increase in reverse saturation current and a narrowing of the
energy gap, while Jsc remained relatively constant. Increasing Rs also led to a deterioration in FF and
efficiency due to ohmic losses, while increasing Rsh helped reduce leakage currents and improve perfor-
mance. The doping results showed that an optimal level of absorption layer doping achieves the highest
efficiency, while high doping resulted in increased recombination and decreased Jsc. V20s and ITO dop-
ing improved carrier extraction and reduced resistance, while the effect of CuO doping was limited. The
thickness effect demonstrated that increasing the absorption thickness increased Jsc and efficiency, while
increasing the alignment thickness slightly reduced performance. The study confirms that optimizing
cell efficiency requires a carefully considered balance between these factors.

Keywords: Perovskite, FA1-«MAPbls, SCAPS-1D, Doping, Series resistance Rs, Parallel resistance
Rsh, Absorbance layer thickness.
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