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Abstract High quality diamond films were successfully prerared on quartz via the radio-frequency plasma enhanced hot
filament chemical vapor deposition{ RF-HFCVD)process. The effects of substrate temperature, reaction gas pressure and
RF power on the structural and optical properties of prepared films were studied. The results show that their optimal val-
ues are 700C , 2 X 133Pa and 200W, respectively. Under the optimal deposition parameters, the achieved diamond nucle-
ation density can be as high as 10 cm™ 2, and after growth for 1 h, nanocrystalline diamond film can always be obtained

with its grain size of about 25nm, its average surface roughness of about S5A, and its optical transmission of 90% in the

infrared region{800nm).
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Fig.l SEM micrograph of nanocrystalline diamond

{ilm on quartz

(a) sampl A, {b) sample B
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Fig.2 XRD pattern of nanocrystalline diamond film(sample A)
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Fig.3 Raman spectrum of nanocrystalline diamond

(growth: A—1h,B—3h)
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Fig.4 Optical transmittance spectrum of nanocrystalline
diamond {ilm {growth time:A—1h,B—3h)
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Fig.5 Optical transmitrance Tgoq,nat 800nm of

T (%)

diamond film as a function of power P (growth time:1h)
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