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Copper-indium-galium-selenide thin films for solar cell applications
Center Overview: The Center for Autonomous Solar Power, started in early
2010, is a part of the State University of New York at Binghamton. The major
emphasis of the center is to develop futuristic thin film solar cell technologies
using earth-abundant materials on flexible substrates.
Abstract: Thin film solar cells are being researched extensively in the last few
decades because of the advantages such as requirement of small amount of
material as compared to silicon solar cells, material purity required is lower as
compared to silicon solar cells; they have favorable direct band gap and can be
prepared over large areas, using low cost substrates, thus leading to lower
processing and handling costs. Copper-indium-galium-selenide/sulfide is a wellestablished thin film solar cell technology with laboratory level efficiencies around
20% and is already commercialized as well. Copper-indium-galium-sulfide
(CIGS2) is a wide-band gap material from the same chalcopyrite family and has
exhibited the laboratory level efficiency of 13%. CIGS2 thin film solar cells have
been grown with copper-rich compositions because of the phase stability issues;
however it has been found that these cells can also be grown with copperdeficient compositions under certain conditions and reasonable photovoltaic
performance can be demonstrated using these conditions. If grown with copperdeficient compositions, the processing window of the CIGS2 solar cells can be
increased considerably.
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