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Trends in Research and Development of CulnSe, (CIS)-Based Photovoltaic Solar Cells
(National Institute of Advanced Industrial Science and Technology) OShogo Ishizuka

CulnSe; (CIS) and its derivative materials such as CuGaSe,, Cu(In,Ga)Se, (CIGS), and
Cu(In,Ga)(S,Se), are versatile, cost-effective, and thus, attractive for applications in
photovoltaic energy conversion devices. Their band-gap energy values are controllable in a
wide range with the choice of elements and their composition ratios, for example, 1.0 eV
(CulnSe;)— 1.3 eV (Culng sGaopsSez) — 1.7 eV (CuGaSe,). CIS-based thin-film technologies are
expected to realize highly efficient lightweight and flexible solar cells and also tandem type
solar cells, which may cover different markets from those of conventional silicon-based solar
cells. Also, CIS-based solar cells can be useful light-harvesting devices even under relatively
low illumination conditions, and thus, have applications for both indoor and outdoor use?. In
this talk, the current status of research and developments of CIS-based photovoltaics, in
particular, lightweight and flexible solar minimodules and tandem type solar cells fabricated in
our laboratory are focused on, and the future direction of CIS-based solar cells is discussed.
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A photograph of usage of a CIGS minimodule lighting a green LED under approximately

200 Ix illumination.
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