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Figure 1 XRD patterns of CsPbL,Br, 0.5% Inl-
CsPbLBr and 1% Inl,-CsPbLBr films
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Figure 2 SEM surface morphology of CsPbIL,Br thin film, 0.5%Inl,-CsPbI,Br thin film, and 0. 1%]Inl,-
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Figure 3 Schematic diagram of C-PSCs structure, and J-V curves of CsPbL,Br, 0.5% Inl;-CsPbl,Br,

1% Inl,-CsPbLBr C-PSCs
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Table 1 Photovoltaic performance parameters of CsPbl,Br,0.5%Inl;-CsPbl,Br, and 1%Inl;-CsPbl,Br C-PSCs
el V/V S LU B BE UL/ (mAem?) FF/%  PCE/%
CsPbLBr C-PSCs 1.04 12.72 57.37 7.59
0.5%Inl;-CsPbI,Br C-PSCs 1.22 13.10 68.83 11.16
1%1Inl;-CsPbL,Br C-PSCs 1.16 12.83 64.03 9.53
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Figure 4 External quantum efficiency curves and integral
current density of CsPbL,Br, 0.5%Inl;-CsPbl,Br,
and 1% Inl,-CsPbL,Br C-PSCs
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In** Doping Significantly Improves the Performance of Carbon-Based CsPbI,Br
Perovskite Solar Cell

FU Xiang,ZHOU Kai, QTAN Yannan’
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Carbon-based all-inorganic CsPbl,Br perovskite solar cells (C-PSCs) have the advantages of low
cost, simple device structure and good stability, and are a promising photovoltaic cell. However, its energy
conversion efficiency is still too low, mainly because it is difficult obtain good quality CsPbL,Br films. This
paper investigated the possibility of doping In’" into the CsPbl,Br crystal structure to improve the quality of
perovskite films by adding Inl; to the CsPbl,Br perovskite precursor solution. The microscopic morphology
and crystal structure of the perovskite thin films were characterized by SEM and XRD, and the photovoltaic
properties of the devices were systematically tested, including open-circuit voltage, short-circuit current
density, fill factor, energy conversion efficiency, external quantum efficiency and integrated current density.
The results show that: In’" doping can control the growth of CsPbLBr crystals, and obtain dense, void-free
high-quality perovskite films by improving its crystallinity; the photovoltaic performance of the 0.5%
Inl,CsPbL,Br perovskite solar cell was improved more significantly, the device energy conversion efficiency
increased from 7.59% to 11.16%, and the open circuit voltage increased from 1.04 V to 1.22 V.
Keywords: carbon-based perovskite solar cells;In®" doping; CsPbL,Br; free-hole transfer layer
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