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A selective growth method for semiconductor nanowires by using electron beam
lithography and metal organic vapor phase epitaxy has been established. The crystal phase transition
mechanism and the nanowire growth on graphene were clarified. The crystal structure and optical
properties of GaAs and InP nanowires grown were characterized by electron microscopy and
photoluminescence. Light emitting diodes, solar cells and transistors using hetero-structure/p-n junction
nanowires were fabricated to investigate the device characteristics, which showed promise for application

to future nano-electronics.



LSI
nm
1 1
1
(Selective-Area MOVPE)
(LED)
18
®
@
i)InP
(111)A
Zn (111)B
if)
GalnP
InP

AllInP

n+
(TESNn) GaAs, InP
2x1019¢cm-3
InAs(111)A
2
InAs/
van der waals
@
GaP
GaP
InP
AlGaP
WZ-InP/A1GaP
2.3eV)
(€)
InP GaAs -
BCB n ITO
p -
)
AllInP
6.35%
InP
p-1InP ITO
ITO
7.37%
InP
©))
-V
InGaAs



(60mv/dic)
InAs
InAs/Si
FET
InAs
InAs
30nm
FET
21mV/dec
60mvV/dic
24

1. M. Yoshimura, E. Nakai, K. Tomioka,
and T. Fukui, “ Indium Tin Oxide and

Indium Phosphide heterojunction
nanowire array solar cells” , Applied
Physics Letters Vol.103,

243111-1-3(2013).

2. K. Tomioka, M. Yoshimura, T. Fukui,
“ Sub 60 mV/decade switch using InAs
Nanowire-Si heterojunction and turn-on
voltage shift with pulsed doping
technique” , Nano Letters Vol.13,
5822-5826(2013) .

3. Y. J. Hong, J.W.Yang, W. H. Lee, R. S.
Ruoff, K. S. Kim, T. Fukui, “ van der
Waals Epitaxial Double Heterostructure:
InAs/Single-Layer Graphene/InAs” ,
Advanced Materials Vol .25,
6847-6853(2013).

4. K. lkejiri, F. Ishizaka, K. Tomioka, and
T. Fukui, “ GaAs nanowire growth on
polycrystalline silicon thin films using
selective-area MOVPE” , Nanotechnology
Vol .24 115304 (6pp) (2013).

5. K. Ikejiri, H. Ishizaka, K. Tomioka, T.
Fukui, “ Bi-directional Growth of Indium
Phosphide Nanowires” , Nano Letters
Vol .12, pp.4770-4774 (2012).

6. K. Tomioka, M. Yoshimura, T. Fukui, “ A
I11-V  nanowire channel on Si for
high-performance vertical transistors” ,
Nature Vol ._488, pp.189-192 (2012).

7. Sasakura, H.; Hermannstaedter,
C.; Dorenbos, S. N.; Akopian, N.; van
Kouwen, M. P.; Motohisa, J.; Kobayashi,
Y.; Kumano, H.; Kondo, K.; Tomioka, K.;
Fukui, T.; Suemune, I.; Zwiller, V.,
“ Longitudinal and transverse
exciton-spin relaxation in a single
INAsP quantum dot embedded inside a

standing InP nanowire using
photoluminescence spectroscopy” ,
PHYSICAL REVIEW B, Vol . 85, 075324 (2012).

8.Y.J.Hong, W. H. Lee, Y. Wu, R. S. Ruoff,
and T. Fukui, “ van der Waals Epitaxy of
InAs Nanowires Vertically Aligned on
Single-Layer Graphene” , Nano Letters
Vol. 12, pp. 1431-1436 (2012)

9. K. Ikejiri, Y. Kitauchi, K. Tomioka, J.
Motohisa, and T. Fukui, “ Zinc Blende and
Wurtzite Crystal Phase Mixing and
Transition in Indium Phosphide
Nanowires” , Nano Letters Vol. 11, pp.
4314-4318 (2011).

10. Y.-J. Hong and T. Fukui: * Controlled
van derWaals Heteroepitaxy of InAs
Nanowires on Carbon Honeycomb
Lattices,” ACS NANO, Vol. 5, pp.
7576-7584 (2011).

57 24

1. Takashi Fukui, Masatoshi Yoshimura,
Eiji Nakai Fumiya Ishizaka and Katsuhiro
Tomioka: “ Selective area growth of
111-V semiconductor nanowires and their
photovoltaic and electron device
applications (Invited),” Nanowires
2013, Rehovot, Israel, November
12-15(2013)

2. Takashi Fukui, Masatoshi Yoshimura,
Eiji Nakai and Katsuhiro Tomioka:
“ 111-V Compound Semiconductor Nanowire
Solar Cells (Invited),” TMU-IAS Focus
Workshop, Munich, Germany, October
28-29(2013)

3. Takashi Fukui, Masatoshi Yoshimura,
Eiji Nakai and Katsuhiro Tomioka:
“ 111-V Compound Semiconductor Nanowire
Solar Cells (Invited),” 2013 Conference
on Lasers and Electro-Optics (CRE0:2013),
San Jose , USA, June 9-14 (2013).

4. Takashi Fukui, Keitaro Ilkejiri,
Masatoshi Yoshimura, Eiji Nakai and
Katsuhiro Tomioka: “ Compound
Semiconductor Nanowire Solar Cells
(Invited),” the 1st International
Conference on  Emerging  Advanced
Nanomaterials (ICEAN), Brisbane,

Australia, Oct. 22- 25 (2012).
5. Takashi Fukui, Masatoshi Yoshimura, and

Katsuhiro  Tomioka: *“ Semiconductor
nanowires and their photovoltaic
applications (invited),” JSPS-RSAS

Joint Conference on Capturing the Sun,
Stockholm, Sweden, May 30 - 31 (2011).



2013 3 241

08877389.0
2011/5/13

2013-138894
2013/7/2

o
FUKUI TAKASHI

@
TOMIOKA KATSUHIRO

®



