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ABSTRACT

In this study, it was Lried to deposit diamond films [rom a mixture of CH, and H, by the microwave plasma
chemical vapor deposition(MWCVD), The MWCVD process was designed and sel up from the 2.45GHz
microwave generator, And the diamend film was successfully deposited on silicon wafers from the mixture of
methane and hydrogen. The microstructures of the deposited diamond filims were studied by using the following
deposition variables . () methane concentration{d.6—10%), () reaction pressure{l0—100tlorr), and {(c) the
substrate temperature (450—7807C),
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Fig.1. Schematic diagram of the microwave plasma CVD system.
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Fig.2. X-ray diffraction pattern for a microwave
plasma CVD diamond {ilm deposited on silicon
wafer at the following conditions : microwave
pawer ; 300 W, methane ; 2%, pressure ;40
1orr, lotal flow rate ; 50 scem, Teaction timme ,

10 hr.
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Fig.3. Raman spectrum for the microwave plasma
CVD diamaond film deposited on silican wafer
at the following conditions: microwave
power ; 500 W, methane ; 0.7%, pressure ; 40
torr, tota! flow rate ; 60 sccm.
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Fig.4. SEM micrographs for the microwave plasma
CVD diamond deposited on silicon wafer at the
following conditions - microwave power , 500
W, methane ; 0.7%, pressure ; 40torr, total
How rate ; 60 scom.
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Fig.5. SEM micrographs for the microwave plasma CVI diamond deposited on silicon (100) at the following
condilions . microwave power , 300 W, pressure, 40torr, total flow rate | 50sccm. reaclion lime ,
10 hr, methane concentralien , (a) 0.6% (b) 1% (c} 2% ) 4% (@) 6% (1) 8% (2 10%.
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Fig 6. X-ray diffraction pattern for the microwave
plasma CVD diamend deposited on silicon
{100) wafer at the various methane concentra-
lion on the following fixed deposition
conditions : microwave power | 300 W, pressu-
re ; 40 torr, total flow rate , 50 sccm, reaclion
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Fig.7. Raman spectra for the microwave plasma CVD
diamond deposited on silicon wafer at the
varions methane concentration on the followin-
g fixed conditions : microwave power ; 300 W,
pressure ; 40 torr, total flow rate ; 50 sccm,
reaction time ; 10hr.
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Fig.8. SEM micrographs for the microwave plasma CVD diamoend deposited on silicon (100} at the following

conditions | microwave power .

300 W, methane concentration ;

2%, toral flow rate; &Qscom,

reaction time ; 10hr, pressure ; (a) 10, {0} 20, (e} 40, (&) GO. (e)8G, (£} 100torr
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