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Surface Sulfurization

Cu(InGa)Se, (CIGSe) Thin-film solar cell
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Schematics of energy band of CIGSe

CBM: Ga 45+ In 55+ Se 4p CBM: Ga4s+In5s5+ Se4p+S3p

Surface
sulfurization

VBM: Cu 3d + Se 4p

The downward valence band behaves as a hole-blocking barrier
— Reduced interface recombination — Reduced V. deficit

Composition of CIGSe before and after sulfurization
(measured by EPMA)
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TEM-EDS analysis
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The KF-PDT device shows improved carrier lifetime in bulk.

v Demonstrated surface sulfurization effect on the CIGSe

v"Reduction of recombination at buffer/CIGSe interface -

v'Reduction of V5 loss ’b

v Demonstrated reduction of recombination in bulk
by KF-PDT on the surface sulfurized CIGSe

v Achieved high efficiency of 20.1%
v Achieved small V. deficit of 0.41 V

Soda lime glass

v' Single graded CIGSe using MBE
v Ga was not incorporated at 3rd
stage.

v" Surface sulfurization in the
annealing furnace
v" Alkali-PDT using MBE chamber
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T: 550 °C »
\\\NAA\NA\N

Annealing pressure: 5 ~ 8 X 104 Pa
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