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Abstract

Recent advances in perovskite solar cells (PSCs) have yielded power conversion efficiency (PCE) values exceed-
ing 25.5% within a decade from their inception. Despite this rapid growth in PCE, one of the major drawbacks
hindering large scale commercialization of PSCs is the toxicity of the lead (Pb) component in their compo-
sition [1]. Partially or wholly substituting Pb with other environmentally friendly metal elements offers a
solution to circumvent this challenge. Due to the vast chemical landscape of perovskite materials, composi-
tion selection for mixed perovskites is still largely through tedious, costly and labour-intensive trial and error
experiments [2].

In this contribution, solar cell capacitance simulator (SCAPS) was utilized to simulate a PSC device of methy-
lammonium tin/lead iodide (MASnxPb1−xI3). The simulated open voltage circuit (VOC ), fill factor (FF), cur-
rent density (JSC ) and efficiency of the solar cell were optimized by varying input parameters of the perovskite
absorber layer: thickness (200 – 1500 nm) and the bandgap (1.18 – 1.6 eV) corresponding to SnxPb1−x com-
position. A set of supervised machine learning (ML) models were trained to predict the relative effect of
varying the composition on the bandgap. Based on SCAPS simulated data, a second ML model was designed
to predict the best possible PCE using the predicted bandgap and layer thickness values as input parameters.
The results suggest that ML in conjunction with numerical SCAPS simulations can be an effective approach to
accelerate discovery [3] of efficient, low cost and less toxic PSCs through narrowing down possible perovskite
combinations to just a few permutations.
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