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Abstract Synthesis of the crystalline film was investigated under the diamond growth condition with altering the
addition of the nitrogen from 0% to 95%. With increasing the nitrogen concentration, surface morphology of the film
was changed from the diamond film with {100} growth plane to the non-faceted diamond film with nano-scale
grains. It also showed that the deposition of the diamond film could be synthesized using only methane and nitrogen
gases without hydrogen gas. Separated particles with diamond structure showed an octahedral shaped in the nitrogen
ranges between 30% and 80%, and newly formed hexagonal crystals are observed when substrate temperature was in-
creased in these nitrogen ranges. We could not observe the nitrogen incorporation to films and particles with diamond

structure, however, also identify that the hexagonal crystal was SiCN com posite composed of Si, C and N atoms.
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Fig. 1. Surface morphologies of the films deposited with various nitrogen concentrations, (a) 0% N,
([CH. J:[H.1=5:95), (b} 0.15% N{[CH,}:.[H.1:[ N.]=5:54.85:0.15), (c) 0.5% N,{[ CH,J:[H.]:{N.1=5:04,

505), (d) 95% Nz{[CHJ[Nz]: 595)
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Fig. 2. Growth rates of the films deposited with the different
nitrogen congentrations at 970°C growth temperature.
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Fig. 3. Surface morphologies of the films deposited at 30% No([ CH,):LH,1:LN;1=5:65:30) for {a) 4hr and (b} 28hr.
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Fig. 4. (a) Raman spectra of the films synthesized with different nitrogen concentrations and (b)
surface morphology of the film deposited at 0.15% N.. (the arrow indicates the formation of the sec-
ondary nucleation on the {111} growth planes of the diamond grains)
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Fig. 5. X-ray diffraction patterns of the films deposited with
different nitrogen concentrations, (a) 15% N, (b) 30% N, and (¢}
95% N..
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Fig. 7. Optical emission spectra obtained from the concentration of (a) 0% NA{CH,J:[H.]=5:95) {up)
and 5% N{[CH,J:[H.):[N.]=5:90:5) (down), (b) shows the relative intensity of the radicals at the

various nitrogen cencentrations.
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