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Catalytic growth of carbon nanotubes using plasma enhanced chemical
vapor deposition(PECVD)

Hysg, Y

(Seong-hoe Jeong, Gun-Eik Jang)

Abstract

Carbon nanotubes(CNTs) was successfully grown on Ni coated silicon wafer substrate by applying
PECVD technique(Plasma Enhanced Chemical Vapor Deposition). As a catalyst, Ni thin film of
thickness ranging from 15~30nm was prepared by electron beam evaporator method. In order to find
the optimum growth condition, the type of the gas mixture such as Cy;Hp-NHz was systematically
investigated by adjusting the gas mixing ratio in temperature of 600°C under the pressure of 0.4 torr.
The diameter of the grown CNTs was 40~150nm. As NHs etching time increased the diameters of
the nanotubes decreased whereas the density of nanotubes increased. TEM images clearly
demonstrated synthesized nanotubes was multiwalled. We investigated electrical properties for the

application of FED.
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Fig. 1. Schematic diagram of PECVD.
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Table 1. typical deposition conditions.
parameter condition
Ni thin film thickness | 15, 20, 25, 30nm
plasma etching time | 0~6+%
etching power 100W
RF power 200W
mixing(CzHz @ NHa) 50:200, 100:200,
ratio 150:200, 200:200
base pressure 20x10° torr
temperature 600T
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Fig. 2. SEM images of carbon nanotubes at
difference plasma etching times.

(a) 15nm Ni layer etched NH; plasma for 2min,
(b) carbon nanotube grown on substrate(a), (c)
Ni layer etched by NH3 plasma for 4min, (d)

Carbon nanotube grown on substrate(c)
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Fig. 3. TEM images of carbon nanotube.
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Fig. 4. FT-Raman spectra.
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Fig. 5. I-V curve of grown carbon

nanotube(spacer : 200um).
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