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Establishment of carrier controlled semiconducting diamond by high-pressure and
high-temperature technique

Ishikawa, Fumitaro
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For the future application of electronic materials, we investigates the
conductivity of nano-polycrystalline diamond synthesized by high-pressure and high-temperature
technique. Also to control its conductivity, we tried impurity doping on the diamond. We observed
semiconducting conductivity for the nano-polycrystalline diamond at temperatures higher than 400
degree C. Also, optical characteristics were investigated on that. When nano-polycrystalline diamond

was synthesized with InP, it seemed to be introduced into the crystal. We prepared single
crystalline diamond and put P ion implantation on its surface. After applying high pressure and high
temperature for the diamond, unexpected pyramidal microstructure was formed on the surface.



[1]
Si SiC GaN
n
(CVvD)
CVvD
[2,3]
p, n
3-1.
15GPa 2300
[2,3]
(SIMS)
3-2. InP
n P
P
InP
15GPa 2300

20

(SEM) TEM
X EDS
3-3. CVD
CVD (001)
PC )
100nm P

MgO LaCr0:%% CEMY L 7= & /LI [RIFE 2

6000
2300 15GPa 20

(AFM) SEM TEM

4-1.
3-1
SIMS
H,N,0  1x 10% cm3 B 1x 10Y cm™
van der
pauw
400
400 800
800
leV
0.2eV
[4,5]
4-2. InP
In P
TEM/EDS
In P
In P
EDS C
In
P

InP



10%F 1

i PCD, Refd ,a% ]

10"°F :
[ ]

— i o ]

§ 8 o®

c 10F ¢® NCD, Ref.5 1

> 3 E

= 6[

B 10 1

(7]

8 i ]
10%F 1
10%F 1

1 15 2 25
1000/T (K™
1.

2. TEM/EDS

4-3. CVD

(RMS roughness < 3 nm)

TEM

SEM

C.J.H. Wort, R.S. Balmer, Mater. Today
11 (2008) 22-28.

T. Irifune, A. Kurio, S. Sakamoto, T.
Inoue, H. Sumiya, Nature 421 (2003)
599-600.

T. Irifune, F. Isobe, T. Shinmei, Phys.
Earth Planet. Inter. 228 (2014) 255-261.

C.E. Nebel, Semicond. Sci. Technol. 18
(2003) S1-11.

W. Gajewski, P. Achatz, O.A. Williams,
K. Haenen, E. Bustarret, M. Stutzmann,
J.A. Garrido, Phys. Rev. B 79 (2009)
045206.

1
Rei Fukuta, Fumitaro Ishikawa, Akihiro
Ishikawa, Kohsuke Hamada, Masafumi
Matsushita, Hiroaki Ohfuji, Toru Shinmei,
Tetsuo Irifune, Diamond Relat. Mater. 84
66, 2018.

12

. s s 2017

R. Fukuta, N. Yamamoto, F. Ishikawa, M.
Matsushita, H. Ohfuji, T. Shinmei and T.



Irifune 36th Electronic Materials
Symposium 2017 11 Nagahama.

R. Fukuta, N. Yamamoto, F. Ishikawa, M.
Matsushita, H. Ohfuji, T. Shinmei, T.
Irifune 28th International Conference on
Diamond and Carbon Materials 2017 9
Goetheburg.

2017 9

78 2017 9

64 2017

Workshop on Materials
Science under Ultra-High Pressure 2017
3

F. Ishikawa, A. Ishikawa, K. Hamada, M.
Matsushita, H. Ohfuji, T. Shinmei, T.
Irifune, International Conference on
Diamond and Carbon Materials, 2016 9
Montpellier.

Akihiro Ishikawa, Rei Fukuta, Fumitaro
Ishikawa, Masafumi Matsushita, Hiroaki
Ohfuji, Toru Shinmei, Tetsuo Irifune, The
17th International Conference on High
Pressure in  Semiconductor  Physics
(HPSP-17) & Workshop on Highpressure
Study on Superconducting (WHS), 2016 9

Akihiro Ishikawa, Rei Fukuta, Fumitaro
Ishikawa, Masafumi Matsushita, Hiroaki
Ohfuji, Toru Shinmei, Tetsuo Irifune, The
35th Electronic Materials Symposium, 2016

7 Moriyama.

63
2016 3

Kohsuke Hamada, Akihiro Ishikawa,
Masafumi Matsushita, Fumitaro Ishikawa,
Hiroaki Ohfuji, Toru Shinmei, and Tetsuo
Irifune 34th Electronic Materials
Symposium 2015 7 Moriyama.

2017 10
JSAP &

http://www_ee._ehime-u.ac.jp/nano/resear

ch.html

@
ISHIKAWA, Fumitaro
60456994

@

MATSUSHITA, Masafumi

90432799



