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One-dimensional single crystal nanowires have been intensively investigated
due to not only the fundamental interest in nanoscale physical properties like Majorana fermions but
also the nano-device applications using their excellent electron transport property and huge
surface area. However, for metal oxide nanowires, report as to the nanoscale functional property and
their device applications have been substantially limited due to the lack of understanding and
controlling the nanowire interfacial property. In this study, the role of metal oxide nanowire
interface (surface and nanowire-electrode interface) on their electrical/thermal transport
properties was successfully clarified and a rational design concept was proposed. These results open
up the great opportunities to newly discover the intrinsic nanoscale physical properties of metal
oxide nanowires and develop the metal oxide nanowire based innovative nano-device applications.



Sno,

Sno,

Sno,

1% Sb
(FESEM) X (XRD)

(EELS)

Sno,

3eV

Sno,

4-probe Resistance (€2)

10°

108

107

100

10°

104

Si0,/Si

(MD)

Position



(vS)

STEM-EELS VS

VS
MD

(LS) Vs

Sno,
10%0hm

Intensity (a.u.)

Tapered

surface

non-tapered
Sn0, nanowire

Energy loss (eV)

STEM

(VOCs)

loT

1)
(200-300°C)

10mJ/s) loT

490 500 510 520 530 540 550 560 570

sno,

10p s
NO, 100ppb

10
1 pJ/s

(PEN)

loT

Suspended-nanowire device F6pdls.

iy \ 100
y NOz
0
0

1000 2000 3000 4000
PEI

Sensitivity (%)
g 8
>I:_L"‘:

Time (sec)
@
(b)FESEM  (C)PEN
(d) No,
100ppb
loT
200



Contact Resistance (MQ)

Ti
ATO(Sb
Sno,) 2000

4

ATO

ATO

NO,
ATO

1004 .

A—h—has
(b) 2 ATO C:-nt‘af:tg

==

@
T
1
=
T
)
I

-
T
L
Relative Response (%)
T
&
1l

[
——
I

[ 200°C

r 100 ppmNO;
1

=4
»
[ 2
»>
»
Ep
En
&
>
»
o

1 1
1 10 100
1 10 100 1000 .
Baking Time (h) Baking Time (h)

(@) Ti ATO

(b) NO,

12

Vo.87 2018
pp-29-33
https://www. jsap.or. jp/ap/2018/01/0b
870029.html

H. Zeng T. Takahashi M. Kanai G. Zhang
Y. He K. Nagashima and T. Yanagida
Long-Term Stability of Oxide Nanowire
Sensors via Heavily-Doped Oxide
Contact ACS Sensors Vo.?2
2017 pp-1854-1859
DO1:10.1021/acssensors.7b00716

H. Anzai M. Suzuki
Kanai Z. Zhu

K. Nagashima M.
Y. He M. Boudot G.

Nanowires and

Zhang T. Takahashi K. Kanemoto T.
Seki  N. Shibata and T. Yanagida
True Vapor- Liquid- Solid Process
Suppresses Unintentional Carrier
Doping of Single Crystalline Metal
Oxide Nanowires Nano Letters

Vo.17 2017 pp. 4698-4705
DO1:10.1021/acs.nanolett.7b01362

Vo.38 2017 pp-351-356
https://doi.org/10.1380/jsssj.38.351

Zhu Z M._Suzuki K.Nagashima M.Kawai
G.Meng H.Anzai F.Zhuge Y.He M.
Boudot and T.Yanagida Rational
Concept for Reducing Growth Temperture
in Vapor-Liquid-Solid Proces of Metal
Oxcide Nanowires Vo.16 2016
pp . 7495-7502

DOl 10.1021/acs.nanott.6b03227

Vo.
62 2017 pp-798-803
29
Impact of pMAIRS on Metal Oxide
Nanowire SCIX2017 2017

Metal Oxide Nanowires and Their
Promises TCAPMA2017 2017

Metal Oxide Nanowires and Their
Promises [IUMRS-1CAM2017 2017

Single Crystalline Metal Oxide
Nanowires and Their Promises-Toward
10T Nanodevices to Make Our Daily Life
and Health Better Jinlin University
Workshop 2017 2017

65
2017

78
2017

Single Crystalline Metal Oxide
Their Promises
ISPLASMA2017 2017



97 2017

Meterial Design of Single
Crystalline Oxide Nanowires and Their
Promises for Nano loT Device
Applications SKY3 2017

Single Crystalline Metal Oxide
Nanowires and Their Promises ICFD 2016
2016

2016

Material Design of Single
Crystaline Metal Oxide Nanowires and
Their Promises for Green-innovation
and Life-innovation 11* Asia-Pacific
Microscopy Conference 2016

2016
2016

21 2016

Single Crystalline Oxide
Nanowires and Their Promise
I1SPlasma2016/ IC-PLANT2016 2016

Emerging Oxide Nanowires:
Creation Concept and Their Promises
for Novel Nanoscale Devices 228th ECS
Meeting 2015

Single Crystalline Metal Oxide
Nanowires CEMS Topical Meeting on
Oxide Interfaces 2015 2015

2015

49
2015

Flexible Molecule Sensor using

Single Crystalline Metal Oxide
Nanowire International Symposium on
Thin Film Technologies for Flexible
Devices 2015

27 1
2015
- 3
2015
2
S.Spiga T. Yanagida and T. Kawai

Wiley-VCH Verlag GmbH & Co.KGaA
Resistive Switching: From
Fundamentals of Nanoionic Redox to
Memristive Device  Applications,
Chapter 23 Bottom-Up Approaches for
Resistive Switching Memories 2016
661-694

K. Nagashima and T. Yanagida
Magnetic Nano- and Microwires, Design,

Synthesis, Properties and
Applications, Chl16: Oxide nanowires
for non-volatile memory applications
2015 870

http://yanagida-lab.weebly.com/

¢y

@

®

*

YANAGIDA, TAKESHI

50420419

NAGASHIMA, KAZUKI

10585988

TAKEDA, SEIJI

UCHIDA, KEN



