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In this project, we have theoretically designed several ultra-low power
consumption devices in which the heating and heat dissipation are controlled in nanoscale. In
addition, we have theoretically developed new materials with high thermoelectric performance at room

temperature. In particular, we succeeded to develop a new theoretical scheme of thermoelectric
effects based on Kubo linear response theory combined with thermal Green function technique.



€Y

10

&)

150

FET
More Moore
(More than Moore)
500
150~—500
150
Be-Te

2020

More Moore
(More than Moore)

2 1
face-to-face

27

LSI



ZGNR
ZGNR
28
29
10
1/6
10,000cm?/V's
h-BN
h-BCN
FET
B:N:C 1:1:6
( 2)
27

28

29

16
Takahiro Yamamoto, Hidetoshi Fukuyama,
Journal of the Physical Society of Japan 87,
024707-1 11 (2018) [ 1.
Keisuke Ishizeki, Kenji Sasaoka, Satoru
Konabe, Satofumi Souma, Takahiro

Yamamoto, Physical Review B 96,
035428-1 8 (2017) 1.

Takuya Kokabu, Kengo Takashima,
Shuhei Inoue, Yukihiko Matsumura,
Takahiro Yamamoto, Journal of Applied
Physics 122, 015308-1 6 (2017) |

1.

Hideki Hirai, Matsuto Ogawa and
SatofumiSouma, Proc. of Internationa

Conference on Simulation of
Semiconductor Processes and Devices
(SISPAD) 219 212 (2017) [ ].



10.

11.

12.

13.

14.

SatofumiSouma, Takashi Akiyama, Kenji
Sasacka and Matsuto Ogawa, Proc. of
International Conference on Simulation of
Semiconductor
(SISPAD) 213 216 (2017) 1.

Processes and Devices

Tetsumi |zawa, Kengo Takashima, Satoru

Konabe and  Takahiro

Synthetic Metals 225, 98-102 (2017) |
1.

Kento Tada, Takashi

Konabe, Kenji Sasaoka, Matsuto Ogawa,

Y amamoto,

Funatani, Satoru

Satofumi Souma and Takahiro Y amamoto,
Jon. J. Appl. Phys. 56, 025102 (2017) [

1.
Daisuke Hayashi, Yusuke Nakai, Haruka
Kyakuno, Takahiro Y amamoto, Y asumitsu

Miyata, Kazuhiro Yanagi, and Yutaka
Maniwa, Appl. Phys. Express 9, 025102
(2017) [ 1.

Yu Kobayashi, Shoji Yoshida, Ryuji
Sakurada, Kengo Takashima, Takahiro
Yamamoto, Tetsuki Saito, Satoru Konabe,
Takashi Watanabe,
Y utaka Maniwa, Osamu Takeuchi, Hidemi
Shigekawa, Scientific Reports 6, 31223
(2016) [ 1.

Kengo Takashima, Satoru Konabe, and
Takahiro Yamamoto, Surf. Interface Anal.
48, 1214-1216 (2016) [ 1.

Satoru Konabe, Shiro Kawabata, and
Takahiro Yamamoto, Surf. Interface Anal.
48, 1231-1234 (2016) | 1.

Taniguchi, Kenji

Tetsumi |zawa, Kengo Takashima, and
Takahiro Yamamoto, Surf. Interface Anal.
48, 1210-1213 (2016) [ 1.

Vol.37, No. 8, 348-353 (2016) |

1.
Daisuke Hayashi, Tomohiro Ueda, Yusuke
Nakai,

Haruka Kyakuno, Yasumitsu

Miyata, Takahiro Yamamoto, Takeshi
Saito, Kenji Hata, and Yutaka Maniwa,
Applied Physics Express 9, 25102-25102
(2016) [ 1.

15. Kengo Takashima, Satoru Konabe, and
Takahiro Yamamoto, Journa of Applied
Physics 119, 24301-24301 (2016) [

1.
16. , , '

IEICE Technical Report, SDM2015-89,
29-34 (2015) [ ].

146
1 ,
(2018) [
].
2. ,
-Beyond
Boltzmann,
(2017) [ 1.
3. ,
117 324 (2017)
[ ]
4, ,
151 29 4
(2017) [ 1.
5. ,
, 2015
(2015) [ 1.
141



o

@

®

*

, 2016

Nanoscae Energy  Transport  and
Harvesting: A Computational Study (Pan
Stanford Publishing, 2015) Takahiro
Yamamoto, Kenji Sasaoka, Satoshi
Watanabe

2017-142754
2007 7 24

2015-205044
2015 10 16

YAMAMOTO, Takahiro
30408695
SOUMA, Satofumi

20432560

SASAOKA, Kenji

KONABE, Satoru

40535506



