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

Carbon nanotubes(CNT<c) 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 CH-NHs and
CoHz-NH3-Ar were systematically investigated by adjusting the gas mixing ratio in temperature of
600C under 0.4 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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Fig. 1. Schematic diagram of PECVD.
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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(CoHa NH;
and CoHz - NH3 : Ar )| 40 : 200, 40 : 100 : 100
ratio
base pressure 2x107 torr
temperature 600 T
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a3 2. NH: 247194 Exed Ni 29 SEM
ARZL.
(a) 15nm, 10¥ €&, (b) 15nm, 602 &
2 (c) 30nm, 10% ¥A¥ (d) 30nm 60
¥ dxg

2. Ni layer SEM images with heat treatment
at NH; atmosphere.
(a) 15nm 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

Fig.
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Ni%, (d (c) 71g#el #AE carbon
nanotube.

SEM images of carbon nanotubes at
difference plasma etching times.

(a) 15nm Ni layer etched NHs plasma
for 4min (b) carbon nanotube grown on
substrate (a) (c) Ni layer etched by
NH; plasma for 10min and (d) Carbon

nanotube grown on substrate (c)

carbon

Fig.

2vxFES YHE 1 Rod, FH FPA &
iZ #elHojX = Ni tipe]l EAFE ¢ + Uz,
33 WHL 55 25 nmeli o] Hlojgle @AY
EHrE gAHd

I8 7€ AFE 942U xFre 23U EA
& ZAE 8 2™ 5 (a), (b) A¥EE 3
FT-Raman spectra®lt}. o] 23 Raman spectra®
T e #A¥ H3E JEddz, F AW 2EF
1594cm (G band)®] HANAM HYHoz HAAsy
34 ¥a & gavdrfREd #gsts garn o
Etyo} 1287cm (D band)e) A E HAA @29
@43 E¢E FHE EA(E 9zt vepgg
o] ¥ ¥Mad FHZ Hol itz ©iA Ef
B #%ol e d2uxFHAME 1287cmol &
@éle Mark 1594cm” HAgcr AA Jebhdo
E d7e #3 Y3E dAU=RFEE vay B
Eo] @2 sampleoldt & + Ut}



J. KIEEME Vol. 14, No. 9, September 2001

I8 4. Ni 999 5o w& carbon nanotube
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(a) 15nm, (b) (a) 7] " ¥ €E carbon
nanotube, (c)30nm, (d) (c) 71&Hl A

) N carbc?n nanotube a8 6. carbon nanotube?] TEM AHA,
Fig. 4.SEM images of carbon nanotubes Fig. 6. TEM images of carbon nanotube.
depending on Ni layer thickness(plasma
etched for 8min).
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substrate (a) (c) 30nm and (d) carbon

nanotube grown on substrate (c) 1287
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38 5 NHs, Ar, CH: &% 7122 4/ & Fig. 7.Raman spectra of the carbon nanotube

AYUYxRFE, in Fig. 5(a) and (b) sample.

(a) 15nm, (b) 30nm

Fig. 5. carbon nanotube synthesis with NHs, Ar BA7A Y J¥ AARE BE B THNA AANE
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