[Lo-oEisks :F-14-UT-0042

R 8 BRI H]

MIHRRES (H AR I TT = OTCERRNIR T RS

Program Title (English) :Field effect transistors using graphene

M (B AR LYV, FULTESR

Username (English) :S. Kim, S. Maruyama

AT R4 (A AGE B RS BE TR AT e R

Affiliation (English) :Graduate School of Engineering, The University of Tokyo

1. #E% (Summary)

The intrinsic p-type behavior of graphene
field-effect transistors under ambient conditions
poses a fundamental challenge for the assembly of
complex electronic devices such as integrated
circuits. It is essential to tailor electronic structures
of monolayer graphene in advance to the real
applications. This is an important step for
maximizing the graphene device performance. Here
we fabricate the graphene field-effect transistors

using photolithography procedures.

2. FE (Experimental)
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o Experimental method

As-grown graphene was transferred using PMMA

onto the silicon substrate. The source/drain
electrodes were patterned on a monolayer
graphene/SiO2/Si substrate wusing a standard

photolithography process. The Au/Ni electrodes
were deposited in high vacuum condition using
thermal evaporator with a quartz crystal thickness
meter. Subsequently, the second photolithography
step was adopted to remove graphene film exclusive
of the channel region between source and drain by

exposing the sample oxygen plasma.

3. fEFL# %2 (Results and Discussion)

Si02/Si with a desired thickness of SiO2 were
obtained by etching thermally oxidized SiO2/Si
in dilute HF Fig.1

stacks solutions. shows

corresponding optical image of graphene/SiO2/Si
substrate (90 nm thick oxide layer) between the
source/drain electrodes (channel length = 50 um,
width = 50 um) using a standard photolithography.
The transfer characteristics of graphene device
show ambipolar behavior with the stable Dirac

point.

Fig. 1 Optical microscopy image of

Graphene field-effect transistor.
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