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Electrical and Structural Properties of Microcrystalline Silicon Thin Films by
Hot-Wire CVD
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Abstract

This paper presents deposition and characterizations of microcrystalline silicon( zc~Si:H) films
prepared by hot wire chemical vapor deposition at substrate temperature below 300C. The SiHs
concentration[F(SiHy)/F(SiHy)+F(Hz)] is critical parameter for the formation of Si films with
microcrystalline phase. At 6% of silane concentration, deposited intrinsic gc-Si‘H films shows
sufficiently low dark conductivity and high photo sensitivity for solar cell applications. P-type u#c-S:H
films deposited by Hot-Wire CVD also shows good electrical properties by varying the rate of BaHs
to SiHs gas. The solar cells with structure of Al/nip pc-SitH/TCO/glass was fabricated with single
chamber Hot-Wire CVD. About 3% solar efficiency was obtained and applicability of HWCVD for thin
film solar cells was proven in this research.
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Fig. 1 Schematic diagram of HWCVD
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Fig 2. Raman spectra with SiHs folw rate
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Fig. 3 Electrical properties with SiHs folw rate
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Fig 5. x-ray diffraction patterns of p-type
#c-Si'H films with ByHg concentration
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Fig 6. Structure of pc-Si‘H thin film solar cell
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Fig 7. IV curves of pc-Si:H solar cells
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