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I1I-V semiconductor nanowires

- Novel nanostructures by bottom-up methods -

' Motivation

Bottom-up material fabrication approaches are expected to provide a solution to
the inevitable size limitation of top-down approaches. Our approach based on

free-standing self-formed nanowires is promising for future optical and electrical
nanodevices.

'Originality

Free-standing nanowires are grown by a vapor-liquid-solid (VLS) method using
metal particles as catalysts. Nanoscale heterostructures as well as pn
junctions are achieved by this method. We have demonstrated the growth of

novel three dimensional structures by combining the VLS growth and metal
organic vapor phase epitaxy.

' Impact

Successful control of the nanowire growth leads to highly-functional and/or low-
cost devices. In addition, novel physical phenomena owing to quantum effects
are expected to emerge in these nanostructures, which are applied to quantum
information processing and quantum computing.

Kouta Tateno & Guogiang Zhang

Optical Science Research Laboratory, NTT Basic Research Laboratories
TEL: 046-240-3107 FAX: 046-270-2342

e-mail: ktateno@will.brl.ntt.co.jp

Contact:

440 °C

|
100 nm

Low T (<480°C) High T (>480°C) 520°C
A (VLS process)

A

Enhanced B process at high T
GaP nanowires on Si(111)

TEM

GaP/GaAs/GaP
core-shell structures

| o |
30
n=1.9 x 107 cm3 T

2 m= 1000 cm?/V-s :
é 20
)
(e
(D]
=10
S
@)

015-10 5 0 5 10 15 20
Voltage (V)

InAs nanowire FET

®) NTT

NTT Basic Research Laboratories

SciencePlaza 2007



