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Synthesis of Diamond Thin Film on WC-Co by RF PACVD
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Abstract - Diamond thin films were synthesized on WC-Co substrate at various experimental pararheters using
13.56MHz RF PACVD(radio frequency plasma-assisted chemical vapor deposition). In order to increase the nucleation
density, the WC-Co substrate was polished with 3¢m diamond paste. And the WC-Co substrate was pretreated in

HNQO;3 @ H:O =

1'1 and O: plasma. In H.-CHs gas mixture, the crystallinity of thin film increased with decreasing CHy

concentration at 800W discharge power and 20torr reaction pressure. In H:-CH4-O; gas mixture, the crystallinity of thin
film increased with increasing O concentration at 800W discharge power, 20torr reaction pressure and 4% CHi

concentration.
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Fig. 1. Schematic diagram of experiment process
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Fig. 2. XRD patterns of tungsten carbide treatmented
by Oz plasma at varous discharge power
(a:'WC-Co, b:500W, c:600W, d:700W, e:800W, f:900W)
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Fig. 3. SEM images of thin fim at various CHs : Hz in
H2-CH4 gas mixture
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Fig. 4. XRD patterns of thin film at various CHs @ H2
Ho—CH4 gas mixture
(a:0.6%, b:1%, 2%, d:3%, €:4%)
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Fig. 5. Raman spectra of thin film at various CHs : H,
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Fig. 6. SEM images of thin film at various Oz : M in
H2-CH4-O; gas mixture
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Fig. 7. XRD patterns of thin film at various Oz : Ho in
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