
Since the electrical characteristics of graphene field-
effect transistors (FETs) are very sensitive for their
environmental condition, the graphene FETs have high
potential for chemical and biological sensors. In our
laboratory, various sensors based on graphene FETs are
investigated. The graphene FETs can be operated in the
buffer solution by top-gated operation from a reference
electrode without any passivation film owing to their large
potential window.
The most original point of our work is to use the epitaxial
graphene film on a SiC substrate, which has single
crystal with large area. The epitaxial graphene FET is
expected to obtain the inherent characteristics of
graphene owing to the free of defects and dislocation.
Now we have investigated protein and amino acid
adsorption characteristics. They showed always electron
doping to graphene, indicating the cleanness surface of
the epitaxial graphene film. We now try to realize the
specific target detection beyond the Debye screening
length owing to the small quantum capacitance.
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Epitaxial graphene devices

Protein & amino acid adsorption

-0.5 -0.4 -0.3 -0.2

20

24

28

32

D
ra

in
 c

ur
re

nt
 (µ

A)

Solution-gate voltage (V vs Ag/AgCl)

 PBS
 100 pM
 500
 1 nM
 5

CHT, pH 6.8
Positively charged

10-1 100 101 102 103 104

0.00

0.03

0.06

0.09

0.12

0.15

CHT concentration (pM)

N
et

 v
ol

ta
ge

 c
ha

ng
e 

(V
)

 pH 6.8 (+)
 pH 9.0 (-)
 Fit

CHT

5 6 7 8 9 10 11
-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15
 Positively charged
 Negatively charged

N
et

 v
ol

ta
ge

 c
ha

ng
e 

at
 K

D
 (V

)

Isoelectric point (pH)

BSA Hb

CHT

CytC

ILY


	Biosensors based on nano-carbon devices�                                         Associate Professor　Yasuhide Ohno

