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Crystallization of a-Si: H thin films deposited by RF plasma CVD method
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Abstract Thin films of hydrogenated amorphous silicon (a-Si: H) of different compositions were deposited on Si(100)
wafer and glass by RF plasma-enhanced chemical vapor deposition (PECVD). In the present work, we have investigated
the effect of the tf. power on the properties, such as optical band gap, transmittance and crystallinity, of crystalline
silicon thin films. Raman data show that the material consists of an amorphous and crystalline phase for the co-presence
of two peaks centered at 480 and 520cm™. X-ray spectra confirmed of crystallites with (111) orientation at 300W, The
transmittance of thin films was measured by UV-VIS spectrophotometer. In addition, Si-H chemical bondings were studied
by Fourier Transform Infrared (FT-IR) spectroscopy.
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Table 1
Range of deposition parameter for investigation of process
parameter effects

Parameter Range

Base pressure <2x10° torr
RF frequency 13.56 MHz
RF power 5~400 W
Substrate temperature 150~400°C
Working pressure 1.6~2.4 torr

H, (100~500 sccm)

SiH, (10 % in H,, 10~30 sccm)
30 min

35.3~42.3 A/min

1060~1270 A

Excitation gas
Reaction gas
Deposition time
Deposition ratio
Thickness
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Fig. 1. XRD peaks of amorphous silicon film (a) and
crystallized silicon film (b).
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Fig. 2. Optical band gap of amorphous and crystallized
silicon films.
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Fig. 3. Raman spectra of crystallized silicon film.
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Fig. 4. Infrared spectra of pc-Si: H film (a) and a-Si: H
film (b).
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