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Single walled carbon nanotubes (SWNTSs) are one of many unique materials subject to
recent attention due to their remarkable properties, including high electron mobility, flexibility,
optical transparency, and chirality dependent electrical properties. Accordingly there has been
interest in their application in thin film transistors (TFTs) in the form of random nanotube
networks [1]. Considerations for the enhancement of the quality of such a device include the
concentrations of metallic and semiconducting nanotubes in the network and the network layout.
Deposition of aligned nanotubes has been demonstrated via AC dielectrophoresis (DEP) under
certain conditions [2], so we have further investigated the effects of this fabrication technique,
using atomic force microscopy (AFM) and scanning gate microscopy (SGM), among other
conventional techniques. AC DEP has been shown to selectively capture semiconducting
SWNTs from solution, exhibiting much weaker interaction with metallic SWNTs in our
experiments. This behavior can be explained by the dependence of the DEP force on the
complex dielectric constants of the SWNT and the solution. No significant alignment was
achieved with our SWNT samples. Since the torque on SWNTs in an electric field increases
with tube length, our average length of 1.6um might be too small for a substantial aligning
torque. We also report on SGM observations and device characteristics of the SWNT network
fabricated in this process.

[1] X. Wei, N. Aoki, et al., JJAP, 51, 04DNO5, 2012.
[2] S. Shekhar, P. Stokes, S. Khondaker, ACS Nano, 5, 1739-1746, 2011.
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