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Flexible all-carbon field effect transistor comprising electrodes fabricated

from conductive graphene paste
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Abstract: Carbon nanotubes and graphene are nanocarbon materials that possess several properties such as high charge mobility,
chemical stability, and excellent flexibility, and they are actively studied for developing flexible electronic devices. In this study,
source and drain electrodes were fabricated by employing a conductive graphene paste solution-based process, and single-walled
carbon nanotubes were incorporated in the channel layer. The fabricated flexible field effect transistor (FET) indicated p-type char-
acteristics and required a low voltage for operation. Furthermore, evaluation results demonstrated that the fabricated FET had an
effective mobility of 3.73c¢m?/ Vs, which is twelve times the effective mobility of a conventional carbon-nanotube-based FET.
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Figure 1: Carbon nanotube suspension and rGO paste

Figure 2: Scheme showing a chemical route to the synthesis
of Reduced Graphene Oxide
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Figure 3: Process of the Photolithography (a) Substrate
cleaning (b) Photoresist coating (c) Mask align and UV ex-
posure (d) Development (e) rGO paste coating (f) Lift-off
(g) A structure of transistor’s electrode.
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Figure 4: (a) Optical microscope photograph, (b) SEM image
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Figure 5: A structure of nanocarbon-based transistor.
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Figure 6: (a) Current-Voltage characteristics of transistor. (b)

1,— V,, characteristics of nanocarbon-based transistor.
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Table 1: Comparison with previous research transistors

Mobility
FET 3 Channel layer Electrode
(cm?/ Vs)
FET-1 03 SWCNT SWCNT -
[6] ’ (Random) Based Ink
FET-3 SWCNT
2.2 - NT
[8] 7 (Random) m-SWC
FET-4 SWCNT reduced -
[Paper] 3.73 (Random) Graphene
P Oxide Paste
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