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High-Efficiency CIGS PV Cell with Homojunction Structure
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CIGS photovoltaic (PV) cells are fabricated by forming a thin film of copper indium gallium selenide (Cu(In,Ga) Se.) on a glass substrate. In the PV
market, CIGS PV cells are expected to reduce power generation costs due to the advantages of lower-cost film forming compared with the dominant
crystalline silicon (Si) PV cells and high energy conversion efficiency despite the use of polycrystalline thin film.

Toshiba has been actively focusing on the development of a CIGS PV cell with a homojunction structure as an ideal device structure having fewer
interface defects at the pn junction in comparison with conventional heterojunction structures. We have now succeeded in forming an n-type CIGS
layer by applying our proprietary thin-film fabrication technologies. Experiments on a small prototype PV cell have confirmed that it achieves an ener-
gy conversion efficiency exceeding 20%, equivalent to that of a crystalline Si PV cell.
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Cross-sectional device structure of homojunction and heterojunction CIGS
PV cells
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process
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Results of simulation of current-voltage characteristics of homojunction
CIGS PV cells with different densities of interface states
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Concept of deposition processes to form homojunction structure
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Dependence of photoluminescence (PL) intensity of p-type CIGS absorber
layer on deposition temperature in second stage of process
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Comparison of current-voltage characteristics of homojunction and hetero-
junction CIGS PV cells
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Cell parameters of homojunction and heterojunction CIGS PV cells
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