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Abstract: Graphene, a two-dimensional carbon allotrope, has outstanding mechanical and electrical properties.
In particular, the charge carrier mobility of graphene is known to be about 100 times higher than that of
silicon, and it has received attention as a core material for next-generation electronic devices. However,
graphene is very sensitive to environmental conditions, especially vulnerable to moisture or oxygen. It becomes
a disadvantage in that the stability of the graphene-based electronic device, so various attempts are being made
to solve this problem. In this work, we report a method to greatly improve the stability by controlling the
surface energy of the polymer layer used for transferring the insulating layer of the graphene field-effect
transistor. As the surface energy of the polymer used as the insulating layer was lowered, the stability could
be improved by effectively controlling the adsorption of impurities in the atmosphere such as water molecules

or oxygen.
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2. Experimental
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Figure 1. A scheme of the fabrication of graphene field-effect
transistors (FETs) using the inverse transfer method.
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Figure 2. Molecular structure of polymer dielectric of graphene
FETs.
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Figure 3. The average contact angle of polymer
dielectric layer (Inset: Optical microscopy image of
the polymers contact angle).
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Figure 4. Transfer curves of the graphene FETs
using PMMA, PVC, CYTOP dielectric polymers.
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Figure 5. Raman spectra of graphene/polymer vertical
heterostructure on the SiO./Si substrate.
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Table 1. Field-effect mobilities of graphene FETs using
different polymer dielectric layers.
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Figure 6. The field-effect mobilities change plot of
graphene FETs.
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