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Hot filament CV B 4] 7Aeke ZYIA|F|e WL A28l nanocrystalline TRejoRE= 2he- FAsiGiTh Ww-pA
E&7I2 AMes) L.} S, 7R PP 22k 4%, 100 scom, 1100°C, 10417k 2 dAsA ARG &
I 7]&%‘:@ 40 Tonoﬂﬁ 300 Torr 77rlA] #3MA1ZTh High-resolution SEMO.Z Bt THe] g Hasi,

TEM, XRD, micro-Raman spectroscopyE ARl &4 ate] 2z @ 542 B89t} 49 tolol2s 22 ol
o}xe] wE} microcrystalline ThoJoFEZ Wolla] M%1Z.0 % nanocrystalline Tho]ob2E =he® Wslsiziom, 7hzgtel wet
HtlolelEE Ake] o] Zrlalct 2F& R microcrystalline TH[oFEE 2lo] FA4ElE Tl g M 1.1~13
um/h7HA] £718}tk7} nanocrystalline TheloRz = o] PAEE Pl o] oiet 7Aasidnh

ABSTRACT

A nanocrystalline diamond film was synthesized by increasing the gas pressure in a hot filament CVD process. The methane-
hydrogen gas mixture was used as precursor gas. Methane content. gas flow rate, substrate temperature and deposition time were kept
constant at 4%, 100 scem, 1100°C and 10 hours, respectively. The gas pressure was varied between 40 Torr and 300 Torr. The surface
morphologies of the films were observed by high-resolution SEM. The structures of the films were characterized by TEM, XRD and
micro-Raman spectroscopy. As gas pressure increased, the structure of the film gradually changed from microcrystalline to
nanocrystalline diamond and the non-diamond defect increascd. The growth rate was maintained at 1.1~13 pm/h in a
microcrystalline diamond region and it decreased steeply with pressure in a nanocrystalline diamond region.
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Fig. 1. SEM photographs of samples deposited al various
pressures; (a) 40 Torr, (b) 100 Torr, (¢) 200 Torr and (d)
300 Tort.
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Fig. 3. Micro-Raman spectra of samples synthesized at various
pressures; (a) 40 Torr, (b) 100 Torr, (¢) 200 Torr and (d)
300 Torr.
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Fig. 4. Growth rate at 40 to 300 Torr.
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