IOCN

The 5th International Online
Conference on Nanomaterials

22-24 September 2025 | Online

Computational study of KSnl, perovskite solar cells resulting in the power conversion
efficiency of 30.44 %
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INTRODUCTION & AIM

- Lead-based perovskite solar cell (PSC) have
highly promising performance.

- However, lead is toxic and optimization of
lead-free PSCs is of global interest.

- KSnl; is a potential active absorption layer
material for PSCs.

- Nevertheless, highest PCE of 22.78 % for
KSnl; based PSCs is still far below the
Shockley Queisser limit [1].

- The aim of this study was to optimize various
configurations of KSnl; PSC.

- Specifically, we employed various ETL
materials, while fixing HTL material.

- We also optimized the properties of all layers.

METHOD

- Computational modelling and optimization of four KSnl,
PSC structures were achieved using SCAPS-1D
software package.

- Specifically, we optimized FTO/AI-ZnO/KSnl,;/rGO/Se,
FTO/LITiO,/KSnl,/rGO/Se, FTO/SnO,/KSnl,;/rGO/Se, and
FTO/ZnO/KSnl,/rGO/Se devices, depicted in figure 1.
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Figure 1 FTO/ETL/KSnI3/HTL/Se device.

- Al-ZnO, LiTiO,, SnO,, and ZnO, and rGO were chosen
based on their band alignment with KSnl; (see figure 2),
high charge mobilities, strong thermal stabilities except
for the case of ZnO, and excellent conductivities.

- Simulations in SCAPS-1D are based on solving Poison’s,
transport, and continuity equations [2], using the finite
difference method.
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Figure 2 Band alignment of FTO, ETL, HTL and perovskite [3].

RESULTS & DISCUSSION

- We started by optimizing the FTO/AI-ZnO/KSnl,/rGO/Se structure. In this optimized structure, we
substituted Al-ZnO with SnO,, LiTiO, and ZnO to get three other structures which were optimized. The
results are highlighted below. In these results we assume zero series resistance, and infinite shunt

resistance.
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with rise in T up to T = 371 K, yielding PCE = 30.44%.
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CONCLUSIO

- In this study we optimized In this study, we optimized FTO/ETL/KSnl4/rGO/Se, where
ETL = AL-ZnO, ZnO, SnO,, and LiTiO,.

- We obtained PCEs of 27.16%, 24.94%, 27.62%, and 30.44% for ETL = AL-ZnO, LiTiO,,
ZnO, and SnO,, respectively.

- Our SnO, based PSC outperforms FTO/SnO,/3C-SiC/KSnl,/NiO/C, which is currently

the most efficient KSnl, structure in the literature, by more than 7 %.
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