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Tandem Solar Cell Combining Transmission Type Cu,O Solar Cell with
Si Solar Cell to Achieve High Efficiency and Low Cost
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Attention is being focused on transmission type Cu,O solar cells made from cuprous oxide (Cu,0), which can be obtained using abundantly available
materials and is able to transmit red and infrared light, as a promising candidate for solar photovoltaic (PV) generation. A Cu,O solar cell laminated on
a silicon (Si) solar cell is expected to achieve high efficiency through the conversion of light with a wider range of wavelengths into electric energy.

Toshiba has been developing a tandem solar cell composed of a transmission type Cu,O solar cell laminated on a dominant crystalline Si solar cell
with high efficiency and low cost as a key device for ultrahigh-efficiency solar PV generation that can achieve high electricity output even in a limited
area. We have confirmed through simulations that this tandem solar cell achieves an ideal efficiency exceeding 30%. Applying our proprietary thin-
film fabrication techniques, we have also succeeded for the first time in the world in forming an electricity-generating transmission type Cu,O solar

cell on a transparent electrode, and have fabricated a prototype tandem solar cell using this Cu,O solar cell.
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Structure and spectral sensitivity characteristics of tandem solar cell
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Cross-sectional structure of transmission type Cu,O solar cell
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Prototype transmission type Cu,O solar cell
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Dependence of transmission spectra and average transmittance of
Cu,0 thin films on oxygen gas flow rate
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Transmission electron microscope image of Cu,O thin film on
transparent electrode
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Cross-sectional structure of prototype tandem solar cell
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Current density vs. voltage (J-V) characteristics of top and bottom
cells
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Comparison of measured and calculated values of efficiency of top
and bottom cells and tandem solar cell
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Energy level diagram at pn junction of top cell
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