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Carbon Nanotube Field Effect Transistor-Based Piezo/Pyro-Sensor
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For the sensitivity improvement and the miniaturization of piezo/pyro-sensors, the
purpose of this project is to develop the piezoelectrically / pyroelectrically modulated conductive senso
r consisting of carbon nanotube field effect transistor (SWNT-FET), which acts as a highly-sensitive charg
e sensor, and piezoelectric / pyroelectric polymer, and to study its sensor responses to the applied force
and the light illumination. A device using a semiconducting-enriched SWNT thin film deposited on a poled
PVDF film was fabricated and its sensor responses to the compressive pressure and the bending strain was m

easured. The sensor responses were enhanced by covering SWNT film with ion gel.

FET P(VDF-TrFE)



Si1-MOSFET

Dahiya Appl. Phys. Lett. 95 (209)

034105.

S1-MOSFET

SWNT-FET
SWNT-FET
SWNT

SWNT-FET

FET

SWNT-FET

PVDF  P(VDF-TrFE)

o

P(VDF-TrFE) SWNT-FET

SWNT-FET

P(VDF-TrFE)

P(VDF-TrFE)
B all-trans

SWNT-FET

SWNT

SUNT
SINT(C 99 )

1/3

SWNT
SWNT
SWNT
SWNT
SWNT

PVDF SWNT
SWNT

PVDF

200p M
SUNT

@

SWNT
SWNT

SWNT



SWNT-FET
P(VDF-TrFE)
P(VDF-TrFE)  SWNT-FET
SWNT-FET
FET
P(VDF-TrFE)
PVDF
SUNT
(1) PVDF SUNT
SUNT 3-
APTES
OH OH
PVDF  PET
SUNT
Al
AL,
OH APTES
SUNT
PVDF SUNT
@
(b) PVDF
SUNT SEM SUNT

1(a) PVDF
(b)PVDF

@
€Y)

2 ()

(@) o -, -

AG /G,
®

'

i

-0.4 | A PVDF sheet
® PET substrate

061 1 1

-0.2 -0.1 0.0

0.1 0.2

Curvature 1 /R (mm™")

(b) .|

AG /G,

-04F | A PVDF substrate
@ PET substrate

-0.5H 1 1 1 1

00 05 1.0 15 2.0 25 30
Pressure (MPa)
2(a) 1/R
(b)
PET
SWNT
PVDF
1/R R
PVDF
( JAP
/R X,
PVDF
SWNT
®
PVDF SWNT
PVDF SWNT
PVDF
SWNT
) SWNT
SWNT
ppb ppm
NO,  NH,



FET

SWNT
SWNT

CVvD

SWNT

SWNT

SWNT

1
H. Tabata, H. Fukuda, K. Matsushita,
O. Kubo, T. Kikuchi, T. Sato, T.
Kamimura, T. Ueda, R. Shimazaki, H.
Tanjo, M. Horiuchi, M. Katarayama:
“Metal-oxide-layer-coated
single-walled carbon nanotubes as a
sensor for trace amounts of oxygen”,
Applied Physics Express, , 7,
(2014) 035101(1-4),
DOI:10.7567/APEX.7.035101

11

2014 3 19

T. Taira, T. lkawa, H. Hotta, H. Tabata,
0. Kubo, M. Katayama: “ Responses for
mechanical strain/stress of single
walled carbon nanotube thin Film
deposited on piezoelectric flexible
sheet” , The 26" International
Microprocesses and Nanotechnology
Conference, November 7, 2013, Royton
Sapporo, Sapporo, Japan.

NH3
", 74
, 2013 9 17

Y. Suzuki, R. Nomoto, N. Matsutake, H.

Tabata, 0. Kubo, M. Katayama, T. Ueda,
R. Shimazaki, H. Tanjo, M. Horiuchi:
“ Gas Sensing using Semiconducting
Single-Walled Carbon Nanotubes Thin
Film* , 45
, 2013
8 5

H. Fukuda, K. Matsushita, H. Tabata, O.
Kubo, M. Katayama, R. Shimazaki, H.
Tanjo, M. Horiuchi: “ Highly Sensitive
Detection of Oxygen Gas by Perovskite
Materials Decorated Single-Walled
Carbon Nanotubes” , 45

,2013 8 5
” 60
2013 3 29
( )
“ SWNT
NO2 ”
60
2013 3 29 (
)
” 73
2012 9
14
", T3
, 2012 9
14 ( )
R. Nomoto, Y. Suzuki, K. Itabashi, H.
Tabata, M. Katayama: *“ Improved

Properties of Gas- and UV-Responses of
Semiconducting Single-Walled Carbon
Nanotubes” , 7th Photonics Center



Symposium Nanophotonics in Asia 2012,
September 18, 2012, Kanazawa Excel
Hotel Tokyu, Kanazawa, Japan.

H. Tabata, M. Katayama: *“ Giant
chemiresistive response to gas
molecules from semiconductiong
single-walled carbon nanotube
network” , The 25" International
Microprocesses and Nanotechnology
Conference, November 2, 2012, Kobe
Meriken Park Oriental Hotel, Kobe,
Japan.

http://nmc.eei.eng.osaka-u.ac.jp/index_
j-html

o

TABATA, Hiroshi

00462705



