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Abstract

Carbon nanotubes on metal(SUS304) substrates were synthesized by using micro-wave plasma-enhanced chemical
vapor deposition at 650°C with gas mixture CH4(11%) and H(89%). Their structure was investigated by scanning
electron microscopy and transmission electron microscopy. Raman spectroscopy was also used to justify the structure
and crystallinity of graphite sheets. High-resolution transmission elecrton microscopy images clearly showed carbon
nanotubes to be multwalled. The measured turn-on field and current density obtained from I-V measurement were 4.4
V/gm and 8.4 X 10" uh/cnf, respectively.

rir

.M 2 Fobdl §88 ok HZ ghye FED

(field emission display)5-ol AA A=} Pé%gia
£ o 880l BY ATE W AAHeE 2 Pus
B 99D S GTAQ Yolel shiolsk

ﬂ;__‘_‘_l

: 4

Hl a -goﬂ% awi% £ dggoz An
3 B4, o 250 442 AT e WEe SRAYERE 9o A4 Yased o
[12] % ohjzt g4l Holun FHEEs 01 324 gl WRE S gn H71REA)To|
£3 %ol Hlo] 9lo] FPITHR: B4 WEe) e BRE 8] R £ YA WE(cold emission)

+ E-mail : cypark@yurim.skku.ac.kr



o
=L

ok

Saito 52 MWNT(Multi-Wall Nanotube)E A}&-5}4]
A2 24 Pcathode-ray tube)o] 7]&9] FAA
# 2o} 1008) U ¥y 4T 800047t BE
st [5]. AA W2 cathoder= FED % Az}
3 22 AR 2 AA ] tFsA S8R
o} [6]. B2V eSH emitterv= ~1 pAftube] wf-$-
FS AA HESo] APAHoR IAFAG [7]. 2
g gAUEREE AFA7e oA W)
WefHe] 9, Folo BEdU4T o
e AR 2xrt dasrie @k A <
W& AFE 71K cathodeZ A g
o] HAHzxYo| vg Fast 8. grvxF
7} ¥HAE o} 2 thermal decomposition of hydro-
carbon, laser-ablation, PECVD(plasma-enhanced chemical
vapor deposition) 52| Th3E WHS o] 83t B4
WeRHEE A Ao [9-10). 82w} CVDY
AL A7 ou glo] A nis|A H]
W Ao gauxrFHE 44T 5 e &
ol otk Yrtyo g Fepzul CVDA wH&7}
2 o) AMEShE A998 DC(13.56 MHz), Microwave
(247 GHp)E TEF + Y3 dhpefr A
= CHy, GH,, Hy5o] BH&7F2E ALMS-HT
H AFdxE MPECVDE o83t F4 7%
ol BgAZ B FEY AANE 54
A3s}4tl. SEM, TEM, Raman spectroscopyS ©]-§&
of A=REe i 723 548 A8

Y

2. AEdy

1

B dfdAMe gau=eREE 44717 94
MPECVD(Microwave Plasma-Enhanced Chemical Vapor
Deposition)S ©]-&31Gtk A8 10X 10 mf =27]
o] SUS304 71&-& AHERom A7kA] 79 27l

Journal of the Korean Vacuum Society, Vol.11, No.4, 2002

Microwave
Gas inlet ﬂ

\\ Waveguide to

plasma window

View port — Sample Stage

— Induction Heater
Graphite Stage

Mechanical | J
pump Thermocouple

Fig. 1. Schematic diagram of MPCVD.
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Fig. 3. SEM image
for 10 min.
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Fig. 4. HRTEM image of carbon nanotubes.
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Fig. 5. Raman spectrum of (ajthe CNTs grown for
5 min. (bthe CNTs grown for 10 min.
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Fig. 6. Field emission current density vs. the applied
field, for (a) the CNTs grown for 5 min. (b)
the CNTs grown for 10 min.
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