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ABSTRACT: We investigated the growth mechanism of amorphous-phase Si thin films in order to improve the film characteristics and
circumvent photo-degradation effects by implementation of hot-wire chemical vapor deposition. Amorphous silicon thin films grown in
a silane/hydrogen mixture can be decomposed by a resistive heat filament. The structural properties were observed by Raman
spectroscopy, FTIR, SEM, and TEM. The electrical properties of the films were measured by photo-conductivity, dark-conductivity, and
photo-sensitivity. The contents of Si-H and Si-H, bonds were measured to be 19.79 and 9.96% respectively, at a hydrogen flow rate of
5.5 scem, respectively. The thin film has photo-sensitivity of 2.2x 10° without a crystalline volume fraction. The catalyst behavior of the
hot-wire to decompose the chemical precursors by an electron tunneling effect depends strongly on the hydrogen mixture rate and an

amorphous Si thin film is formed from atomic relaxation.
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Fig. 1. Schematic diagram on the formation of amorphous Si

thin film.
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Table 1. The deposition parameters of amorphous Si thin film
for various hydrogen amount.

Parameters Condition
Wire(mm) @ 0.5x 160
Wire Temperature(C) 1750
Substrate(mm?2) Glass, 20 x 20
Substrate Temperature (C) 350
SiH4(sccm) 10
H2(sccm) 15~55
Base Pressure (Torr) 10-6
Process Pressure(mTorr) 15
Deposition Time (min) 30
Distance from hot wire to
substrate (mm) 8
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Fig. 2. Deposition rate of amorphous Si thin film for various
hydrogen amount.

Table 2. Summary of deposition rate for various hydrogen

amount.
H2 Gas amount Deposition rate
1.5 sccm 0.62 nm/sec
4.0 sccm 0.60 nm/sec
4.5 sccm 0.53 nm/sec
5.0 sccm 0.53 nm/sec
5.5 sccm 0.51 nm/sec
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Fig. 3. Electrical properties of samples prepared with various
hydrogen amount (a)photo-conductivity(opn), (b)dark-
conductivity (oq), (c) photo-sensitivity(opn/oq).
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Fig. 4. Raman spectra data of samples prepared with various
hydrogen amount. As increasing the hydrogen flow rate,
the peak area was decreased.
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Fig. 5. FTIR spectra of the a-Si:H samples prepared with
various hydrogen amounts. As increasing the hydrogen
flow rate, the chemical bonding peak was decreased.
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Fig. 7. (a)Cross-sectional TEM micrographs of the a-Si:H sample prepared with hydrogen amount and (b)electron diffraction pattern
of a-Si:H thin film, and (c)electron diffraction pattern of uc-Si:H thin film.
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