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Abstract
The purpose of this study to investigate the influence of the plasma
property on the property of a-Si thin film obtained from plasma
enhanced chemical vapor deposition (PECVD) process. In addition, fluid
model based numerical simulation was also conducted for analysis of a
capacitively-coupled SiH4/H, plasma discharge employed for deposition
of the a-Si:H film under typical plasma parameters often adopted for
fabrication process of heterojunction with intrinsic thin layer (HIT) solar
cell. Effects of rf power, hydrogen dilution ratio of the processes on
plasma characteristics, as well as the generation of higher-order silane
molecules are investigated. As compared to those obtained from the
previous simulation model, showing the importance of improvement of
the simulation model. Simulation results show that the higher silane
species flux ratio increases with power due to the increase of the number
density of SiH,, and explaining the reason why the SiH, increase instead
of decreasing under the condition of higher hydrogen dilution ratio. In
addition, as silane flow rate increases, higher silane species flux ratio
also increases, as expected. We also compared the difference of
properties of plasma under process of the a-Si and the pc-Si deposited
condition. A decrease of ~65% was obtained for both average potential
and the flux ratios of SiH,,SiH3, as compared to those from the plasma of
uc-Si deposited condition, indicating a lower ion bombardment. More
importantly, simulation results show that, by adopting a lower rf power
and lower hydrogen dilution ratio for the typical a-Si deposition process,
the flux ratio of SisHy/SiHs drops significantly, ~10°, implying a much
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lower chance of generating micro pores in the film, a vital requirement
for yielding high quality a-Si film for heterojunction with intrinsic thin
layer (HIT) solar cell.

Keyword: PECVD, OES, Amorphous Silicon thin-film
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