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In order to produce nano-scaled ultra-fine patterns into diamond films, a nano-crystalline diamond film with very flat
surface has been synthesized. The fabrication process for a nano-scaled patterning in the nano-crystalline diamond film has
also been developed. The nano-crystalline diamond film was grown on a silicon wafer by the microwave plasma-enhanced
chemical vapor deposition with 1.0 % nitrogen addition in the gas phase. The grown diamond film consisted of nanometer-
sized crystals has a smaller surface roughness of Rms=18 nm compared to nitrogen-undoped polycrystalline diamond
films. The nano-crystalline diamond film was fabricated into ultra-fine patterns by the e-beam lithography and the reactive
ion etching technique. In these processes, one of the key factors for the ultra-fine patterning was a selection of the mask
material . The amorphous silicon nitride thin-film was revealed to be appropriate for the etching mask. As the nano-
crystalline diamond film etching gas, a mixture of oxygen and a small amount of tetrafl uorocarbon was effective for obtain-
ing a higher aspect ratio pattern with little residue at the etched surfaces. We have succeeded in producing nano-scaled
ultra-fine patterns into nano-crystalline diamond films with a minimum line-width of 100 nm.
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Fig.1. EELS of undoped and N-doped diamond films

grown by microwave PECVD.
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Fig. 2. SEM images of (&) un-doped, (b) 0.1 %6 N-doped and
(c) 1.0 % N-doped diamond film surfaces.
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Fig. 3. Nano-fabrication process of nano-crystaline dia-

mond films.
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Fig. 4. The relation between SINX deposition temperatures
(Ts) and RIE rates of the nano-crystalline diamond
film by using a Cz2Fs reactant gas.
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Fig. 5. The relation between SiINXx deposition temperatures
(Ts) and wet etching rates of the nano-crystalline dia-
mond film by using 5 % HF solution.
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Fig.6. (a) RIE rates of the SiNx film and the nano-

crystalline diamond film and (b) The RIE rate ratios
of the SiNx film and the nano-crystalline diamond
film.
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