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Efficiency Improvement in Microcrystalline Silicon Thin-film Solar Cells
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Silicon thin-film solar cells have been extensively studied and developed as one
of promising low-cost solar cells for the next generation, though the current world
photovoltaic market is dominated by crystalline silicon solar cells. Microcrystalline
silicon (uc-Si) thin-film solar cells can be fabricated using the same process of plasma-
enhanced chemical vapor deposition (PECVD) as amorphous silicon (a-Si) thin-film
solar cells. Since pc-Si has higher optical absorption coefficients at long wavelengths
than a-Si, it can be used as a bottom cell of an a-Si/uc-Si tandem solar cell to achieve
high conversion efficiency. This paper describes the imporovement in conversion
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efficiency of a uc-Si solar cell using a nitrogen added uc-Si p-layer.
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Schematic view of a-Si/pc-Si solar cell structure.
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Fig. 4  I-V characteristic of the cell with p-pc-Si:N.
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