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Abstract

The solar cells based on perovskite materials have attracted
a lot of attentions in recent years. These technologies, have
been the subject of numerous researches due to their ability
to achieve high efficiency with low cost. Based on this,
relying on existing knowledge and to gain a deeper insight
into this field of technology, this research has a
comprehensive review of the effective factors on the
production processes and the intrinsic challenges of halide
perovskite solar cells (HPSCs) and monitors stepwise the
background of scientific research conducted on solutions to
improve performance, increase stability and reduce toxicity
of these types of devices. Investigations showed that, in
addition to the type of deposition method and the
architecture of the components, the most important issues
to achieve a perovskite solar cell with high photovoltaic
performance include improving the morphology, reducing
the energy barrier for nucleation, controlling the uniform
growth of perovskite crystals and reducing the hysteresis
effect. These parameters can be optimized by using the
engineering of solvents and additives, adjusting the coating
variables such as processing and post-processing
temperatures, and managing the reaction time. Also,
research on the replacement of lead element with other less
toxic elements shows that until now, the most promising
results for tin-based perovskite solar cells have been
obtained with a power conversion efficiency (PCE) of about
9-12%. This efficiency compared to lead-based perovskites,
which is about 26% to 2023, is still not competitive and
requires more effort in this field of research.
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11 Silicon-Perovskite Tandem
12 Oxford PV
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! Perovskite Solar Cell: PSC

2 Power Conversion Efficiency: PCE
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