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Growth of Carbon Nanotubes Depending on Etching Condition of
Ni-catalytic Layer
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Abstract

Carbon nanotubes(CNTs) was successfully grown on Ni coated silicon wafer substrate by 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 system. In order to find the
optimum growth condition, initially two different types of gas mixtures such as CyHz-NHs and
C2Ho-NH3-Ar were systematically investigated by adjusting the gas mixing ratio in temperature of
600TC under 04 torr. The diameter of the grown CNTs was 40~200nm. The diameter of the CNTs
increases with increasing the Ni particles size. TEM images clearly demonstrated synthesized

nanotubes to be multiwalled.
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Table. 1. typical deposition conditions.
parameter condition
Ni thin film thickness | 15, 20, 25, 30 nm
plasma etching time 4~10 min
etching power 100 W
RF power 200 W
mixing(CoHs NH;
and C:Hz : NHs : Ar )| 40 : 200, 40 : 100 : 100
ratio
base pressure 2%107 torr
temperature 600 T
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Fig. 2. Ni layer SEM images with heat treatment

at NHs atmosphere.

(a) 16nm after 10 min heat treatment (b)
15nm after 60 min heat treatment (c)
30nm after 10 min heat treatment and (d)
30nm, 60 min heat treatment
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Fig. 3. SEM images of carbon nanotubes at
difference plasma etching times.
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for 4min (b) carbon nanotube grown on
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nanotube grown on substrate (c)
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Fig. 5. carbon nanotube synthesis with NHsz, Ar

and C;Hs gas mixtures.
(a) 15nm and (b) 30nm
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