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Fig.1 Testing scheme of field emission property
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Fig. 2 XRD,RAM,AFM and SEM results of sample
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Fig. 3 Structure model and electron transmissions of sample
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Ti-based Nano-diamond Coating Field Emission Cathode

ZHAI Chun-xue'? ,ZHANG Zhi-yong' , WANG Xue-wen',Zhao Wu', YAN Jun-feng'
(1 College of Information Science and Technology s Northwest University » Xi'an 710127)
(2 Institute of Photonics and Photo- Technologies of Northwest University, Xi'an 710069)
Received date:2005- 10— 24

Abstract A new type of field emission cathode was devised. Nano-diamond powders were coated on the
surface of titanium by spinning coating. After thermal treatment under proper condition in vacuum
system, the bonding between diamond and substrate could be realized, and the cathode was formed with
titanium as substrate, TiC as interlayer and nano-diamond powders as emitters. This kind of field emission
cathode is adapted to large area preparation and batch production. The lowest threshold electric field of the
samples as-prepared can be 6.3 V/um, and the current density can reach to 60.7 pA/cm” at the field of 21
V/pm. The structure model of samples was supposed and the electron transmission mode during emission
process was analyzed. According to conventional field emission theory,the emitted electrons mainly follow
the field emission mechanism because of their approximately straight Fowler-Nordheim (F-N) plots. Before
gained the stable field emission state, the excited process was observed and this phenomenon was
explained.

Key words Semi-conductor material; Field emission cathode; Bonding; Nano-diamond coating; Titanium
substrate
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