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Abstract: The electron transport layer (ETL) plays a crucial role in carrier extraction and transportation in
perovskite solar cells. Tin( V) oxide is widely used as ETL-material in planar perovskite solar cells due to its
excellent properties. However, current processes for tin oxide film preparation can hardly meet industrial re-
quirements, such as large-scale and automatic fabrication. Therefore, developing a new fabrication method
suitable for industrialization is in urgent demanded. To solve this problem, a high-quality tin oxide film was
successfully created using the spray coating method. Experimental results show that the performance of the per-
ovskite solar cells is highly dependent on the thickness of the spray-coated tin oxide film. By optimizing film
thickness, power conversion efficiency (PCE) can be improved to 15.72% . The film exhibits a coffee ring

phenomenon, which increases the series resistance and limits the PCE. That can be solved by further decrea-
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sing the size of the droplets. This paper demonstrates a new method for the fabrication of high-quality, highly

adaptable tin oxide films for the industrialization of perovskite solar cells.

Key words: perovskite solar cells;electron transport layer;tin oxide ;spraying-coating method
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Fig. 1  Structure diagram of perovskite solar cell
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Fig.3 (a)Relation between device performance and spraying time; (b)J-V curve of the device with optimal performance
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Tab.1 Photoelectric performance of devices with spray-coating SnO, films prepared with different spraying time

Time/s V../V J./(A+em™?) PCE/% FF/%
40 0.84 13.02 3.80 34.62
50 0.95 21.87 13.03 62.87
55 1.02 22.03 15.72 70.03
80 0.87 6.87 42.16
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Fig.4 Relation between the series resistance, shunt re-

sistance of solar cells and spraying time
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Tab.2 Photoelectrical performance comparison for the devices prepared by

spinning coating and spraying coating devices

Type V../V Jo./(A-cem™) PCE/% FF/ %
Spinnig coating 1.04 22.43 18.14 77.48
Spraying coating 1.02 22.03 15.72 70.03
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