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With high absorption coefficient and conversion efficiency, Cu(ln,Ga)Se2 solar
cell is a potential material to replace conventional cells. The Cu/Ga/In metallic
precursor are deposited by sputtering process, and then post-selenization process is
conducted by Se vapors. Generally, H2Se has been used with the advantage of the
high reactivity. However, security and environmental risks are the main issues.
Vaporizing Se metal as the selenization source is another alternative, but the high
defect density has been found which comes from the uncontrollable treated Se vapor,
resulting in nonstoichiometric Se concentration gradient inside CIGS films. In
addition, the passivation of defects by hydrogen gas has been applied to Si-based
solar cell and CIGS solar cell. Here, we will combine plasma-assisted process with
hydrogen flow. The large-scale thin film is more uniform and the crystallinity is
better than pristine CIGS. Finally, the open circuit voltage increased from 440mV to
550mV, short circuit current increased from 29.8mA/cm2 to 33.3mA/cm2, fill factor
raised from 53.9% to 71.4% and efficiency enhanced from 7.1% to 13.2%. The
promising research from this project will be benefit for development of CIGS solar

cell both in research and industry fields.
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n (%) FF Voc (MV)  Jsc (MA/cm?) n(avg. %)

450°C PESVS 10.3 66.0 490.0 31.8 89+0.6

450°C HASVS 7.3 55.4 430.0 30.7 6.0+11
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t1/t2 (ns) 7.24/2.41 5.56/1.75 6.64/2.02 1.74/0.75
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