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improvement Study on Vertical Growth of Carbon Nanotubes and
their Field Emission Properties at ICPCVD

A, REX B
(Kwang-Sik Kim’, Ho-Jin Ryu’, and Gun-Eik Jang™)

Abstract

In this study, the vertically well-aligned CNTs were synthesized by DC bias-assisted inductively
coupled plasma hot-filament chemical vapor deposition (ICPHFCVD) using radio-frequence plasma of
high density and that CNTs were vertically grown on Ni(300A)/Cr(200A )-deposited glass substrates
at 580°C. This system(ICPHFCVD) added to tungsten filament in order to get thermal decompound
and DC bias in order to vertically grow to general Inductively Coupled Plasma CVD. The grown
CNTs by ICPHFCVD were developed to higher graphitization and fewer field emission properties than
those by general ICPCVD. In this system, DC bias was effect of vertical alignment to growing

CNTs.

The measured turn-on fields of field emission property by general ICPCVD and DC

bias-assisted ICPHFCVD were 5 V/im and 3 V/um, respectively.

Key Words : Field emission(F-E), Carbon nanotubes(CNTs), Vertical growth,
Inductively coupled plasma hot-filament chemical vapor deposition(iCPHFCVD)
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Schematic diagram of DC bias assisted
ICPHFCVD equipment used to grow
vertically aligned CNTs.

Fig. 1.
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(a) SEM image of grown CNTs during 10
min at 580 T by ICPCVD.

(b) SEM image of grown CNTs during
10 min with mixture gas of CzHz(20 sccm)
and NH3(120 scem) at 580 T by DC
bias-assisted ICPHFCVD. Hot-filament,
DC bias and RF power was 7 A, 80 ~
90 W and 150 W, respectively.

Fig. 2.
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SEM images of grown CNTs of various
applied DC ' bias power at ICPHFCVD : a)
below 60 W, b) 80~90 W, C) upper 100 W.

Fig. 3.
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Fig. 4. TEM image of the bamboo-shaped CNTs
grown at 580°C by DC bias-assisted
ICPHFCVD.
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Fig. 6. I-V characteristic curves and F-N plots of
CNTs grown by two different processing
systems: (a) I-V curves and (b) Fowler-

Nordheim plots.
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