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Preparation process and field emission properties of
globular micron diamond
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Abstract: A layer of thick metal titanium is plated on the flat ceramic substrate by the method of mag-
netron sputtering. After processing, the surface defect of metal titanium layer put in the cavity of mi-
crowave plasma chemical vapor deposition. Using the method of orthogonal experiment, the thin film
of best emission is prepared. By scanning electron microscopy, X-ray diffraction instrument, Raman
spectroscopy instrument, the thin film is analyzed. The conclusion of the film is globular micron dia-
mond film. And the film mechanism of field emission is studied.
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Tab.1 Test factors and levels

KFE\NHF  P/W t/ h p/kPa Qe /(em®/s)
1 1 300 2.5 500 6
2 1 500 3.5 600 8
3 1 700 4.5 700 10
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Tab.2 Orthogonal experiment results
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RIS
A B C D H/pA
1 1300 500 2.5 6 675
2 1 300 600 3.5 8 650
3 1 300 700 4.5 10 850
4 1500 500 3.5 10 750
5 1500 600 4.5 6 1 600
6 1500 700 2.5 3 1250
7 1700 500 4.5 8 1 800
8 1700 600 2.5 10 2 400
9 1700 700 3.5 6 1 650
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Factor and level
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Fig.3 Factor and level impact of the field emission
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Fig.4 Typical J-E curves
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Fig.5 SEM photograph of the micron diamond films
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Fig.6 Raman photograph of the micron diamond films
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