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Abstract — It is increasingly necessary to use poly-Si TFT's as high resolution and integration of TFT for LCD. Exci-
mer Laser Crystallization (ELC) of a-Si is mainly used as a low temperature process. But the ELC method for the
fabrication of poly-Si has the eruption problems associated with hydrogen in the a-Si film. So we need a dehydro-
genation process additionally. Hydrogen in a-Si film can degrade the quality of poly-Si film and electrical properties
of device due to the hydrogen eruption and voids which occur during the excimer laser annealing. In this study,
we propose mesh-type PECVD as the a-Si film deposition method for achieving the low concentration hydrogen.
Mesh-type PECVD was found to reduce the hydrogen content substantially. We could obtain a as-deposited a-Si film
with hydrogen contents less than 1% at 300°C. We also investigated the behavior by XeCl excimer laser annealing
of a-Si fabricated by mesh-type PECVD. As a result, we were able to confirm the broad process window in contrast
to the narrow process range typically obtained in ELC. Hydrogen eruption was not observed in poly-Si films after
ELC. These results suggests that mesh-type PECVD is a viable method to achieve the low hydrogen content a-Si
and improve the process windows for ELC.
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Fig. 1. Schematic diagram of mesh-type Plasma Enhanced Chemi-
cal Vapor Deposition System (PECVD).
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Fig. 2. Deposition rate as a function of rf power using PECVD/mesh-
PECVD.
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Fig. 3. Deposition rate as a function of temperature using PECVD/
mesh-PECVD.
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Fig. 4. FTIR spectra for the SiH, in the amorphous Si film. (a) SiH, bonding mode (absorbance) and (b) stretching mode.
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Fig. 5. Hydrogen conc. as a function of temperature using (a)
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