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Carbon nanotube assembly technique using the dielectrophoresis on electrodes

C. S. Han, H. W._Seo, D. G. Choi, E. S. Lee (Korea Institute of Machinery & Materials)

ABSTRACT

We present a mass productive and reproducible assembly technique of a single bundle of single-walled carbon nanotubes
(sb-SWNTs) using dielectrophoresis (DEP). Gold electrodes with 10 gaps made via microlithography were used to align the
carbon nanotubes (CNTs). The magnitude and type of applied electric field were investigated to verify their effects on CNT
assembly. The optimum assembling conditions in which sb-SWNTs could be’positioned at a desired site were experimentally
identified, and the characteristics of the assembled sb-SWNTs were evaluated from AFM, Raman spectroscopy, and I-V
curve. This assembly method has potential for applications such as gas sensors or electronic devices.
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Table 1. Electrical properties of carbon nanotube and
medium

Conductivity | Permittivity
(S/m)- (F/m)
. Sem-SWCNT 0.001 8.854e-12
Particle -
Metallic- SWCNT 10e6 100e-12

Medium | Dichloroethylene 124e-4 | 91.727e-12
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Mossotti factor, K. , for metallic MWNT particle in
ethanol medium, metallic and semiconducting SWNT
particle in dichloroethylene medium.
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Fig.2 Schematic of the experiment for CNT assembly
across the electrode gap
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Fig. 3 Optical image of electrode array with 10 round-
shaped gaps and SEM images of gap on indicated position
(4 um gap distance, at 3V).
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Fig. 4 SEM images of SWCNT deposmon asa functlon of
the varying of voltage magnitude (a) 1V, (b)2 V (c) 2.5V,
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Fig. 5 (a) Micro-Raman spectroscopy of sb-SWNTs
obtained at room temperature, inset indicate to RBM mode
analysis for single diameter of SWNT. Asterisk denotes Si
peak generated from the substrate of the electrode. (b) I-V
curve of CNT device, showing behavior indicative of a
semiconducting (sb-SWNT) and metallic (s-MWNT) (c)
AFM image of sb-SWNT and line profile.
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