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Generation and annihilation mechanisms of plasma-induced defects on
semiconductor surface
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An in-situ characterization technique for plasma-induced defects has been
successfully developed, based on optical pump-probe method. Using this technique, we find that the
density of plasma-induced defects is of the order of 1el8 cm-3 for hydrogenated amorphous silicon
(a-Si:H) under plasma CVD process. The plasma-induced defects can be annithilated by post-annealing
under the conditions of appropriate temperature and period. We have fabricated silicon
heterojunction solar cells with a-Si:H passivation layers. The conversion efficiency of 21 % is

achieved by controlling the a-Si:H growth conditions and post-annealing treatment, based on the
knowledge obtained in this study.
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