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Perovskite/Silicon Tandem Solar Cells Contributing to Expansion of Renewable Energy Use
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Renewable energy generation, such as photovoltaic (PV) power generation, is a focus of high expectations as a future major power source. In particular,
demand has arisen for solar cells with higher efficiency and longer lifetimes than ever before in line with the widespread adoption of PV systems.

In response to this market demand, Toshiba Corporation is vigorously promoting the practical realization of perovskite/silicon tandem solar cells.
In 2025, we developed a tandem solar cell achieving a power conversion efficiency (PCE) of 31.3%, higher than that of dominant monocrystalline
silicon solar cells, by optimizing the device design, including current matching between perovskite and silicon layers, as well as the passivation
process. We have conducted long-term light soaking tests and outdoor tests, verifying that the cell exhibits highly stable performance by suppressing
degradation through optimization of transparent electrode sputtering conditions. We are continuously engaged in development through evaluations
under a wide variety of solar irradiation conditions, such as those associated with building facades and elevated structures, as well as analyses and
field tests related to the risk of lead leakage in the event of glass breakage.
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Basic principle of two-terminal perovskite/silicon tandem solar cell
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and tandem solar cell with dimensions of 10 x 10 cm
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Result of measurement of PCE of tandem solar cell
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Results of measurements of external quantum efficiency (EQE) of
perovskite and silicon layers in different tandem solar cells
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Changes in PCE during light soaking tests for tandem solar cell
developed in 2022
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Results of outdoor tests using see-through perovskite solar cells
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Examples of outdoor test environments
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