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Analysis and control of defects in wide-gap thin-film photovoltaic devices
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For conventional photovoltaic solar cells, R&D on a single junction, based
on crystalline Si, which can absorb the sunlight in a relatively wide wavelength range, have been
dominant for practical applications. For these years, however, multi-junction solar cell
technologies are expected to demonstrate high photovoltaic efficiencies beyond the SQ limit, and are

attracting attention. To realize highly efficient and cost-effective multi-junction solar cells, R&
D of low-cost and high-efficiency top cell materials which have a wider band-gap energy (Eg) than
that of conventional Si (Eg~1.1 eV) is necessary. This subject focuses on chalcopyrite CuGaSe2 (Eg~
1.7 eV) as a promising top cell material for practical applications for this purpose. The control of

material properties of thin-films and improvement of solar energy conversion device performance are
investigated.
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e S. Ishizuka, P. J. Fons, Polycrstalline CuGaSe2 thin film growth and photovoltaic

devices fabricated on alkali-free and alkali-containing substrates,

Growth 532, 125407 (2020).
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e S. Ishizuka, P. J. Fons, Lithium-doping effects in Cu(ln,Ga)Se2 thin-film and
photovoltaic properties, ACS Appl. Mater. Interfaces 12, 25058-25065 (2020).
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e S. Ishizuka, P. J. Fons, Role of the Cu-deficient interface in Cu(ln,Ga)Se2 thin-

film photovoltaics with alkali-metal doping, Phys. Rev. Appl. 15, 054005 (2021).
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e S_ Ishizuka, Impact of Cu-deficient p-n heterointerface in CuGaSe2 photovoltaic
devices, Appl. Phys. lett. 118, 133901 (2021).
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