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Preparation and field emission properties of
large area nanocrystalline diamond films

ZHOU Wen-long, ZHANG Ming, SONG Xue-mei, YAN Hui

(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Nanocrystalline diamond (NCD) films were synthesized on the silicon substrate with diameter of 10 cm by
microwave plasma enhanced chemical vapour deposition using CH, and H, as the reactant gas. The film composition and
performance were characterized by X-ray diffractometry, Raman spectroscopy, scanning electron microscopy and atomic
force microscopy, respectively. The results show that, the average grain size of the film is about 13.8 nm, the maximum
thickness can reach 10.8 um and the surface roughness is 11.8 nm. The Raman spectrum is the typical characteristic peak

shape of nanocrystalline diamond films, and the field emission properties were measured under high vacuum conditions.
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Table 1 Process parameters of nanocrystalline diamond films
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Fig. 1 Optical photo of NCD films
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Fig. 2 XRD spectrum of NCD films
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Fig. 3 SEM section morphology of NCD films
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Fig. 4 AFM image of NCD films
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Fig. 5 Raman spectrum of NCD films
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Fig. 6 J—E curves of NCD films with different thicknesses
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Table 2 Electric strength of onset field of NCD films with

different thicknesses

Thickness/um 2.1 2.45 2.5 4.12

E/(V-um™) 19.1 23.2 23.5 25.2
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Fig. 7 Fowler—Nordheim curves of NCD films with

different thicknesses
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