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ABSTRACT

Polycrystalline diamond films have been deposited on Si wafer Ly hot W filament CVD method using CH,
-H, mixtures. The effects of surface pretreatment, W filament temperature, CH, volume fraction, and addition
of water vapor on the growth rate and morphology of the fims were mvestigated.

Surface pretreatment was essenlial for depositing a continucus diamond film. Raising the filament
temperature resulied in an increased growth rale and a better crystal quality of the film. As the methane conlent
is varied from 0.5% Lo 5%, well-faccted crystals gradually transformed into spherical particles of non-diamond
phases with a simultaneous increase in the growth rate, Addition of water vaper markedly improved the

crystallinity Lo produce crystalline particles even with 5% methane mixture,
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Fig.1. Schematic drawing of W filament CVD system.
1. mass flow coniroller Z.pressure gauge 3, water bath 4. flow meter 5. quariz reactor 6. mirror 7.
W Hlament 8. substrate/thermocouple 9. optical pyrometer 10. pump.
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Table 1. Experimental Conditions

Methane 0.5-10 vol.%
Gas Water 0-10 vol. %
Hydrogen 80-99.5 vol.%
Total Flew Rate 100 sccm
System Pressure 20 Torr

Filament W ¢ 0.65mm, L 9cm
Substrate Si(on) 7x17 mm?
Temperature W 1900-2200°C

Si 900T
W-5i distance 7 mm
P(b) 200-1400 Torr
T (b) 11.2-55C

fepnee SiC powder (20g)
ton Si wafer
hoth-sided tape

-_————————

2800 vib, /mim

Fig.2. Mechanical vibration apparatus for pretreat
ment of Si wafer.
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Fig 3. SEM micrographs for the effect of Si surface
pretreatment (methane 1%, W 2200C, rxn
time 3hrs) .
(2) untreated Si surface (b} treated Si surface
{¢) diamond crystal deposited on Si surface
Top * untreated
Boitom : treated with #1000 Sic for 4 hrs.
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Fig.4. Effect of surface pretreatment time{methane

5%, W 22007, rxn time 30 min).
(a) untreated (b) 3 min (c} 10 min (&) 30 min ()
1hr (f) 2hr
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Effect of W filament temperature -en the
diamond morphology (methane 2%, rxn time 1
hr) .
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Fig 6. SEM micrographs of (a) isolated particles, (b)
film surface and {c) cross-seclional view of the
diamond produced at various methane vol. %
(W 2200C)
(&) methane §.5% (5hrs) (B) methane 1.0% (3
hrs) (© methane 2.0% (2hrs) @) methane
5.0% {2 hrs)
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Fig.11. Raman spectra for the effect of water
addition {methane 2%, W 2200°C, rxn time 2
hrs} .
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