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Among the types of new and renewable energy, perovskite solar cells, which are next-generation solar cells, are capable of
a solution process at a low temperature of 200°C or less, and have the advantages of high efficiency and low cost; hence,
many studies have been conducted. Research has been performed on perovskite solar cells mainly produced using spin
coating, but they have a disadvantage of occurrence of pinholes and cracks when fabricated over a large area, reducing
the uniformity and density of the thin film. For the production of large-area perovskite solar cells, research is underway
using solution shearing process technology among printed electronic process technologies, and most of the processes have
been carried out at low speeds. This is due to the size of the crystal, which is one of the most important factors of high
efficiency of the solar cell. When printing at high speed for mass production, the size of the crystal is reduced, resulting in
charge loss and lower efficiency, making it difficult to apply the roll-to-roll process. In this study, to apply the roll-to-roll
process for mass production, perovskite crystallization experiments were performed under high-speed conditions and crystal

size changes according to meniscus stability.
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Fig. 1 The SEM image of perovskite grain size variation (Substrate
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Fig. 2 Schematic diagram of the solution shearing coating
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Fig. 3 Schematic diagram of fluid mechanics theory acting during
meniscus coating
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Fig. 4 Meniscus visualization experiment (a) Device prototypes,
and (b) Schematic diagram
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Fig. 5 Thin film thickness variation graph of perovskite film
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Fig. 8 Thin film thickness variation graph of perovskite film
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Fig. 10 Variation of the grain formation according to the coating
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