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Effect of Hydrogen Dilution Ratio and Crystallinity of nc-Si:H Thin Film on
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Abstract: TFTs technologies with as high mobility as possible is essential for high-performance large displays. TFTs using
nanocrystalline silicon thin films can achieve higher mobility. In this work, the change of the crystalline volume fraction at
different hydrogen dilution ratios was investigated by depositing nc-Si:H thin films using PECVD. It was observed that

increasing hydrogen dilution ratio increased not only the crystalline volume fraction but also the crystallite size. The thin films

with a high crystalline volume fraction (55%) and a low defect density (10'7 ¢cm

-eV-1) were used as top gate TFTs channel

layer, leading to a high mobility (55 cm?/V -s). We suggest that TFTs of high mobility to meet the need of display industries

can be benefited by the formation of thin film with high crystalline volume fraction as well as low defect density as a channel

layer.
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Fig. 1. Changes in Raman frequency and deposition rate at different
hydrogen dilution ratio.
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Fig. 2. The crystalline volume fraction and crystallite size change
when the hydrogen dilution ratio is changed.
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Fig. 3. TFTs structure using nc-Si:H thin film as a channel layer and
mobility improvement components.
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Fig. 4. Comparison and analysis of transfer characteristics of top
gate and bottom gate nc-Si:H TFTs.
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Fig. 5. Relationship between defect density and field effect mobility
at different crystalline volume fraction.
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Fig. 6. The trend of parameters to be considered for changes in
crystalline volume fraction.
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