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Abstract The diamond thin films was deposited on Si(100) substrate by Hot Filament Chemical Vapor
Deposition (HFCVD) method using supplied the CH;OH/HyO mixtured gas with excess Hy gas . The role of
hydrogen ion as the growth mechanism of the diamond deposit was examined and compared the CH;OH/H,O
with the CH/H,. Pressures in the range of 1.1~290% 10° Pa were applied and using 3.4~4.4 kw power. It was
investigated by Scanning Electron Microscopy(SEM) and Raman spectroscopy. The H ion was etching the
graphite and restrained from sp® to sp>. But excess H; gas was not helped diamond deposit using CHsOH/H;O
mixtured gas. It was shown that the role of hydrogen ion of deposited diamond films using CH;OH/H;0 was

different from CHy/H,.
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Table 1. The condition of diamond deposition.

Gas flow rate

CH;0H ( vol%) 10-29

H,O (vol %) 3-30

H, (vol%) 60 - 87
Filament power (kW) 34-44
Total gas pressure (10*Pa) 1.1-290
Filament-substrate distance (mm) 7, 10
Substrate temperature (°C) 200, 600
Deposition time (min) 80
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Fig. 1. The SEM images of deposit with power. (a) 3420 W,
(b) 3920 W, (c) 4420 W.
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Fig. 2. The SEM images of deposit with pressure. (a) 1.1X
10%Pa, (b) 3.9X 10°Pa and (c) 2.9X 10°Pa
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Fig. 3. Raman spectra of deposit films various power. (a)
3420 W, (b) 3920 W and (c) 4420 W
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Fig. 4. Raman spectra of deposit films various pressure. (a) 1.1
X 10%Pa, (b) 3.9X10?Pa and (c) 2.9X 10’ Pa
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