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Abstract — Diamond thin films were deposited on Si substrate from CHyCHO-H, system and CH,~-H
20, system by MWPECVD, and the deposited films were identified by SEM, XRD and Raman
spectroscopy, and the growth rate was investigated. The growth rate of diamond films was 4 pm/hr
and it of diamond particles was 11.5 pm/hr at the condition of power: 950 W, pressure: 80 torr,
H, flow rate: 200 sccm, substrate temp.: 950C and CH;CHO concentration: 3.5% and deposition
time: 5 hr. It was deduced that etching of non-diomand phase carbon components was the most
effective at 12%<0,/CH;CHO<14% of O, concentration. The growth rate of diamond films was
3.2 um/hr at the condition of power: 800 W, pressure: 80 torr, H; flow rate: 80 sccm, substrate
temp.: 960C, CH, concentration: 7%, O,/CH, concentration: 40% and deposition time: 5 hr
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Fig. 1. Schematic diagram of the experimental equip-
ment.
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Fig. 2. SEM photographs of the diamond films and particles showing how morphology varies with acetaldehyde
concentration.
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Fig. 3. Growth rate of diamond films and particles as
a function of the acetaldehyde concentration.
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Fig. 4. XRD pattern of diamond films as a function
of the acetaldehyde concentration.
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Fig. 5. Raman spectra of the diamond films showing
how Raman shift varies with acetaldehyde con-
centration.
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Fig. 7. SEM photographs of the diamond films and particles showing how morphology varies with methane concen-
tration.
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Fig. 8. XRD pattern of diamond films as a function
of the methane concentration.
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