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Fabrication of nanoporous single-crystal semiconductors with high carrier
mobilities

Miyake, Masao
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We have developed a novel method for the fabrication of nanoporous
semiconductors, where semiconductors grow epitaxially through porous templates. An oxide
semiconductor (Zn0) was successfully grown from an aqueous solution through a polymer layer with
three-dimensional nanoporous structure formed on a single-crystal substrate. After the epitaxial
growth, the polymer layer was removed to obtain a single crystal Zn0O having a nanoporous structure.
This nanoporous single crystal ZnO has a lower density of structural defects than conventional
polycrystalline porous Zn0O, and thus, should exhibit excellent electrical properties.
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(6) (Scm™)  concentration ()
(n) (cm®) (cm?V-1s?h
Porous epitaxial ZnO 16 5.7 x10%8 17
Dense epitaxial ZnO 96 9.2x10%8 65
Dense polycrystalline ZnO 13 1.6 x10*8 4.3

ZnO



1

Masao Miyake, Ken Yamamoto, Takumi Ikenoue, and Tetsuji Hirato, Growth and electrical
properties of epitaxial ZnO films prepared by chemical bath deposition using a flow reactor,

Materials Transactions, 59 (2018) 1761-1766,

DOI: https://doi.org/10.2320/matertrans.M 2018173

4

20 , 2018.
139

Ni1xMgxO

, 2019.

66
€))
HIRATO, Tetsuji
8 70208833

IKENOUE, Takumi

8 00633538

CvD MoO>

CvD
, 2019.
CvD C Al,O3
66

CvD VO,
, 2019.



