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ABSTRACT

Deposition of diamond films on Si(100) from the mixtures of methane and hydrogen were investigated using
hot W filament CVD method. The nucleation density could be increased thousandfold by surface treatment with
SiC powder, Upon oxygen addition to the mixture, crystal facets became developed more clearly by selectively
removing non—diamond carbons, but the film growth rate generally decreased. However, at a very high
methane content (e.g. 10%), a small amount of oxygen addition has resulted in an increase in the film deposition
rate presumably by promotion of methane decomposition. When the gas pressure was varied, the growth rate
exhibited 2 maximum at around 20torr and the film crystallinity steadily improved with the pressure increase,
The observed variation of the growth rate by oxygen addition was discussed in terms of its role in the pyrolysis
and the subsequent gas phase reactions,
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Table 1. Experimental Condilicns.

Methane 0.25—10 Ovol.%
Gas Oxvgen 1.0—5.0vol, %

Hydrogen the rest
Total Flow Rate 1¢{sccm
Svslem Pressure H—100torr
Filament W 4 0 5mm Lsem
Substrate S1(100) 7x17mm®
Temperature W 2200

519060

W—5i Distance 4—fmm
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Fig.2 Effects of S5iC powder size used for substrate trealment(methane 1%, W 2200°C, S{ 900°C, rxn time 2
hrs, F 100sccm, P 20torr, treatment time J0min).
{a) Untreated {b) SiC #1000 {(c) SiC §320 (d) SiC #100 {e) SiC #24
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Fig.3. Effects of surface treatment time {same as in Fig.2, except for the treatment time, SiC #24}.
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Fig.4. Morphology change by oxygen addition to 3% methane—hydrogen mixture. Teft ' isolated particle,
Rigth | film (methane 3%, W 2200°C, Si 900°C, F 100scem, P 20torr, W—S5i Gmm, rxn time 2hr),

(a) zero (b) 0.3% (c) 0.6% (d) 0.9%
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Fig 5. Morpholegy change by oxvgen addition to 5% methane —hydrogen mixture, Leit ! isolated particle,
Right : film (same as in Fig 4 except for the methane 5%).
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Fig 6. Effect of oxygen addilion on the growth rate
(W 2200°C, 51900°C, T 100sccm, P 020torr,
—Si 6mm, rxn time 2hrs),
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Fig 7. XRD spectra of diamond films deposited on Si
(100) at different oxygen concentrations (same

as in Fig.4).
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Table 2. Diamond (220)/(111) Intensity Ratio in
XRD, {unit . cps)
CH, 0, T 220) [ (220)/(110)]
zeta 3950 1350 0.3
% | 03% 9200 650 0.07
0.6% 10600 350 0.03
0 5% 5500 - 0.0
ZEro 3500 1400 0.40
0 6% 4650 2100 0.45
5% | 1.2% 8200 1500 018
1.8% 12300 600 8.05
7.4% 9200 - a0
ze10 2150 2000 0.93
0% | 12% 3200 5100 1.59
2.4% 5500 2750 0 50
3.6% £400 2400 0.3
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Fig.10, Raman spectra showing the effect of gas
pressure (same as in Fig.8).
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