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A Microscopic Role of Impurity on Growth Surface of Microcrystalline Silicon

0 Towards Larger Grain Size and Lower Defect Density

gooobobooogoooboogo
T. KAMEI 0O A. MATSUDA

Ultra clean plasma CVD (Chemical Vapor Deposition) process opens the doorway to clarify
the role of impurities in the growth procesguetSi:H. A reduction of impurity levels during the
growth extends the temperature range for crystalline formation to lower side, i.e., high-crystallin-
ity pc-Si:H formation even at room temperature, substantially reduces midgap defect density at
200°C, and enlarges crystalline grain size at 350°C. These results imply significant effects of
impurities on crystalline formation, the surface of which is covered with hydrogen and thus can be
considered to be chemically inactive. The crystalline-to-amorphous transition at higher tempera-
ture of ~450°C is induced by a loss of surface hydrogen coverage due to thermal hydrogen desorp-
tion irrespective of the effect of oxygen impurity.
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