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Control of film growth process at n/i interface in nano-crystalline silicon based
solar cells using SiH4 plasma diagnostics
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Study of film-growth-process in high-rate-growth-nano-crystalline silicon (mc-Si)
based on the electron- (Te) or gas-temperature (Tg) estimation during PECVD and improve of photovoltaic
performance in solar cell using film growth control and interface-control-layer were investigated. We
make sure that high Tg condition currently exist in high rate film-growth conditions. Furthermore, change
of Tg can make up independently against that of Te in total gas pressure. Therefore, Tg of SiH4/ H2
plasma can be controlled by total gas-flow rate in constant Te. On the other hands, deposition of Si
based interface layer on nc-Si grown at high rate followed b{ thermal annealing has been proposed as an
effective method to reduce defect density at the surface (film growth end) of resulting mc-Si. Utilizing
the starting procedure methods, we have demonstrated the fabrication of high conversion efficiency (7.7%)
substrate-type mc-Si solar cells whose intrinsic mc-Si layer is deposited at 6nm/sec.
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