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Film-Based Perovskite PV Minimodule with High Energy Conversion Efficiency, Light Weight, and Flexibility
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In the photovoltaic (PV) power generation market, film-based PV modules that offer advantages including light weight and flexibility are
now attracting attention as an alternative to silicon (Si) solar cells. However, the higher manufacturing cost and lower energy conversion
efficiency of such modules are serious issues.

As a solution to these issues, Toshiba Corporation has been developing a perovskite solar cell using a thin-film fabrication method
employing a printing process for PV power generation devices that can be installed on structures such as buildings with low load bearing
capacity, walls, windows, and so on. We have now developed a proprietary film-coating technology, a technology to form transparent elec-
trodes having low resistivity, and a scribing process technology, aimed at practical realization of this type of module. We have conducted
experiments on a prototype perovskite PV minimodule fabricated on a polymer-film substrate with a size of about 5 cm square, and con-

firmed that it achieves an energy conversion efficiency of 13.7%.
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Typical structures of mesoscopic and planar perovskite PV cells
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Schematic of processes for cell isolation of module
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Schematic of meniscus printing method
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Differences in current-voltage characteristics of each cell in minimod-
ules fabricated using spin coating and meniscus printing methods
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Images of auxiliary electrode surface after mechanical scribing pro-
cesses under various blade pressure conditions
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Transmission electron microscope (TEM) images of amorphous and
polycrystalline indium-tin-oxide (ITO) films
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Prototype perovskite PV minimodule
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Comparison of characteristics of prototype minimodules fabricated
on glass and polymer-film substrates
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Current-voltage characteristics of prototype minimodule
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