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Nano-Thermal Lithography for Selective Removal
of Metallic Single Walled Carbon Nanotubes
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Coexistence of metallic and semiconducting single-walled carbon nanotubes (SWNTSs) is one of the
major obstacles to their application in filed-effect transistors (FETs). We performed selective removal of
metallic SWNTs by using thermal lithography of molecular glass films. Application of voltage to SWNTs
embedded in molecular glass films caused a deformation of the films along metallic SWNTs due to local
Joule heating, and only metallic SWNTs were exposed. After plasma etching of exposed SWNTs using
the films as resists, on/off ratios of SWNT-FETs were increased. We investigated time evolution and
temperature dependence of the deformation of molecular glass films.
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Fig. 1 Schematic images of (a) thermal lithography by joule

heating of SWNTs and (b) a cross section of trenches.
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Fig. 2 Cross section profiles of typical trenches (a) with different
voltage application time, and (b) with different temperature of
substrates.
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Fig. 4 Electrical characteristic of
a typical FET before and after
the process.

Fig. 3 (a, ¢) SEM images of a
FET before and after the
process. (b) AFM image of the
thin film with trenches.
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Fig. 5 Scatter plot of on/off
ratio vs. on current of FETs
before and after the process.
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Fig. 6 SEM images of a FET (a)
before and (b) after breakdown
in the molecular glass film.
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