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Preparation and Electron Field Emission
Characteristics of Nano-Catkin Carbon Films
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Abstract: Nano-catkin films were prepared on Si substrates by means of electron cyclotron
resonance microwave plasma chemical vapour deposition method in a hydrogen and methane
mixture. The influences of substrates bias, CH, concentration and deposition time on the
nano-catkin structure of carbon film were investigated by Raman spectroscopy and scanning
electronic microscope, respectively. The optimal deposition conditions were obtained by ana-
lyzing the images of nano-catkin film. The field emission characteristics were analyzed by
using the current density versus electric field (J-E) curves and Fowler-Nordheim (F-N)
curves. The threshold electric field of nano-catkin carbon films was reduced with increasing

the CH, concentration, at the same time emission current density was increased.
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Deposition parameters of carbon films deposited
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Fig.1 SEM images of carbon films deposited at various
bias voltage. (a) —30 V; (b)—40 V; (¢) —50 V;

(d)—60 V.
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Fig. 2 SEM images of carbon films deposited at various time. (a) 80 min; (b) 160 min; (c¢) 240 min.
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Fig. 3 SEM images of carbon films deposited at various
CH, volume fraction. (a) 2%; (b) 4%; (c)
6%; (d) 8%.
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Fig. 4 Raman spectrum of carbon films at the optimum

conditions
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