AR :F-16-FA-0014
FIIHFRE 2R

Program Title (English)

controlling its property

: Fabrication of single layer graphene nanoribbon field effect transistor and

FIRFEA (A ARGE by ¥ N F 4D HHESL D
Username (English) :Reetu Raj Pandey ¥ Hirofumi Tanaka?
ArlE4 (A AGE 1) UM LERFRFBEAE MR L 5o

Affiliation (English)

1. B2 (Summary)

The discovery of graphene ignited intense research

to explore the electronics property of 2D materials. It
opens the wide range of applications in the area of
electronics engineering and is good contender to
replace the silicon technology in near future. Since
the pristine graphene (width > 10nm) is semimetallic,
and the zero bandgap graphene device has low on/off
ratio which hinders the application of graphene based
nano and microelectronic devices. Hence various
efforts have been made open the band gap in
graphene! , but the devices performance is just fairly
well due to lack of charge transport and complex
structure. The Purpose of present work is to create
the band gap in the synthesized semimetallic sGNR.
2. FBk (Experimental)
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We have synthesized sGNR by sonication method
with very high yield (> 90 %)2. Obtained sGNR solution

was casted on substrate and then the electrodes were
fabricated by electron beam (EB) lithography which
bridges the GNR. Drain-source current (Ids) was
measured with respect to applied voltage (Vds), which
showes semimetallic characteristic of sGNR. Next
HAT-CN6 nanoparticles (NPs) which is strong electron
acceptor3 with LUMO energy of -4.4eV was used to
alter the property of sGNR. After adsorption of
HAT-CN6 on sGNR the current is suppressed due to
formation of electron trapping site and I-V curve has

been turned semiconducting nature in Fig.1 (a) which

:1) Kyushu Institute of Technology, LSSE

confirms that GNR was changed to semiconducting. The
phenomenon was caused by formation of bottle neck at
sGNR and current pass becomes narrower thus electron
transport takes place only through neck of sGNR. Once
the sGNR have width < 10 nm it changes to
semiconducting nature.
3. #7522 (Results and Discussion)

After adsorption of HAT-CN6 on sGNR the current is

suppressed due to formation of electron trapping site

and I-V curve has been turned semiconducting nature
in Fig.1 (a) which confirms that GNR was changed to
semiconducting. The phenomenon was caused by
formation of bottle neck at sGNR and current pass
becomes narrower thus electron transport takes place
only through neck of sGNR. Once the sGNR have width

< 10 nm it changes to semiconducting nature.
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Figl. (a) IV characteristic of device without gate effect. (b) IV
characteristic with gate effect showing p-type, NPs structure (inset)
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