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Giant strain effect of charge transport in organic single-crystal semiconductors
and flexible mechano-electronics

Takeya, Junichi
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Based on the "Giant strain effect of charge transport in organic
single-crystal semiconductors™ originally discovered by the proposer, the characteristics of
minority carriers strongly bonded to soft phonons by precise magnetic transport measurements such as

the Hall effect. We succeeded in elucidating the mechanism caused by this and discovering the
peculiar anisotropy of the strain coefficient correlated with the crystal structure. In addition, in
order to detect the strain effect with high sensitivity, we have established a noise reduction
method by high carrier doping, and finally realized the first metal-insulator transition in organic
semiconductors, and achieved many pioneering research results. ..



loT

loT
10 cm?/Vs 70%
ZL—F [ A c ]
1~5 - BBy €,~DNBDT-NW
ng @ Rl
% 8
N
AR F gﬁﬁﬁ
10 cm 1:
[16]
3 200
3
4 1,600
10cmVs
[14]
[13]
[
(€))
X

0.1

[10]

Tubingen Frank Schreiber




[6]

@

650 cm?/Vs

Group  Newsand Views

®

[11] .

[°]1

*

[71
[15]

SLAC

BRWET
BUWETH GHMEFRRLKE)

BREEEN
BRXREHHE

[81

3: X
y
W T g SFED
e T '% - \Z.;:E:‘EEEL’
a L7 oo =
10° - ‘;\\ - - 10" g ‘—)‘
L 3 / \
z . i) o B
- ° Y] " ‘ ’ !
[~ ol =
" ‘e o B /
£10°° B 10 g
gt & :AV"- 107 | / EEFCAL SR
«— e, £,
" Lo ';:, 1 i® 4‘+, BHHEFAT
) i < S
- ' mﬂi CioH 2 OQ O OQ CigH gy
$EE, 2 488, 2 o S
R (K)
4:
[17] .

(18] Nature Publication

”Window of opportunity” by Christoph Boehme, Nature Physics (2017).

Rutegers Vitaly Podzorov
[12]
a
[ AV S & 3 F—itv b /14 vigts rﬂ\yr/yj /ﬁjx
FATCNG o & W T ] m Q:A CNa
SREE | ——+ | oo/ @
FaTonG REE KR Fateno 9% il ol
PBTTT fWja PBTTT B PBTTT &

(i) PBTTT+FATCNQ + X'+ Y- — [PETTT FATCNQ]+ X' + ¥
(ilji)) [PETTT" FATCNQ-] + X' + Y- — [PBTTT Y] + X' + FATCNQ"

b c
T DR TFSIT = &k

- —_FATCNQ F—7 = micido i

203 ‘q TFSI7 =7 v3c#h | L E
ey —_ i
& sl I

=02 ; 1 # |rarcnar—7 “ |
= alhu e |

R X # L |

0.1 A\ ] — ]

' thitpkhe  CENFRE—F
i S A

1 L 1 L 1
2050 2100 2150 2200 2250
S (em™)

0
500 1000 1500 2000 2500
S (nm)

5:

[5]

CMOS
100 MHz




®

1-4
7
10
[41
[15]
EDLT
4 1
10 K
7 Nature Materials

21

F—EriEhiagsgs 7L+ TR

AHBE V,

HATE V,, (mV)

0
0.00 0.01 0.02
FHEB Ae(%)

0.03

6: 7

0.005%

— U TEBE

ample n 13 -2

V=20V Ha, 180k (102 em?)
St o

10 1.2

\Sample 2

0 50 100 150 200 250
BE T (K)

%}k, V‘\’\\im, %

Ce-DNBDT High

] »
o

Nature Publication

Group Newsand Views A solution for two-dimensional hole gases” by Mario Caironi, Nature Materials

(2021).

EDLT
[3]

" Scalable printing of two-dimensional single crystals of organic semiconductors
towards high-end device applications”, Shun Watanabe and Jun Takeya etc.,
Applied Physics Express 15, 030101 (2022), doi.org/10.35848/1882-0786/ac435a

"Two-dimensional hole gas in organic semiconductors™, Shun Watanabe* & Jun
Takeya* etc., Nature Materials volume 20, pages1401-1406 (2021),

doi.org/10.1038/s41563-021-01074-4

"Gate induced modulation of electronic states in monolayer organic field-effect



transistor”, Shun Watanabe, and Jun Takeya etc., Appl. Phys. Lett. 119, 223301
(2021); doi.org/10.1063/5.0058666

"Surface Doping of Organic Single-Crystal Semiconductors to Produce Strain-
Sensitive Conductive Nanosheets", Shun Watanabe*, Jun Takeya etc., Advanced
Science, 8, 2002065 (2021), doi.org/10.1002/advs.202002065

"Supramolecular cocrystals built through redox-triggered ion intercalation in Tt

-conjugated polymers"™, Jun Takeya & Shun Watanabe* etc., Communications
Materials, Volume 2, Article number: 45 (2021), doi.org/10.1038/s43246-021-
00148-9

"Charge mobility calculation of organic semiconductors without use of
experimental single-crystal data™, Shun Watanabe, Nobuhiko Kobayashi, & Jun

Takeya etc. Scientific Reports volume 10, Article number: 2524 (2020),
doi .org/10.1038/s41598-020-59238-2
"High—Speed Organic Single—Crystal Transistor Responding to Very High

Frequency Band", Shun Watanabe*, and Jun Takeya* etc,, Advanced Functional
Materials 30(11):1909501(2020), https://doi.org/10.1002/adfm.201909501

"Robust High-Performance n-Type Organic Semiconductors"”, S. Watanabe, and J.
Takeya etc., Science Advances, Vol 6, Issue 18 (2020), DOI:
10.1126/sciadv.aaz0632

"Controlled steric selectivity in molecular doping towards closest-packed
supramolecular conductors™, J. Takeya and S. Watanabe* etc. Communications
Materials volume 1, Article number: 79 (2020) DOI.org/10.1038/s43246-020-00081-
3

"Sub-molecular structural relaxation at a physisorbed interface with monolayer
organic single-crystal semiconductors™, Nobuhiko Kobayashi, Shun Watanabe* & Jun

Takeya* etc., Communications Physics volume 3, Article number: 20 (2020),
DO1:10.1038/s42005-020-0285-7

"Efficient molecular doping of polymeric semiconductors driven by anion
exchange™, J. Takeya, and S. Watanabe* etc., Nature 572, 634-638 (2019).
DOl.org/10.1038/s41586-019-1504-9

"A Large Anisotropic Enhancement of the Charge Carrier Mobility of Flexible
Organic Transistors with Strain: A Hall Effect and Raman Study", Shun Watanabe,
and Jun Takeya etc., Advanced Science, Volume7, Issuel ,1901824 (2019),
DO1:10.1002/advs.201901824

"High-performance, semiconducting membrane composed of ultrathin, single-crystal
organic semiconductors", Shun Watanabe and Jun Takeya* etc., Proceedings of the
National American of Sciences, 117, 80 (2019), doi.org/10.1073/pnas.1909932116
"Scalable Fabrication of Organic Single-Crystalline Wafers for Reproducible TFT
Arrays", S. Watanabe*, and J. Takeya* etc., Scientific Reports 9,15897 (2019).
DOl.org/10.1038/s41598-019-50294-x

"Remarkably low flicker noise in solution-processed organic single crystal
transistors”, S. Watanabe* and J. Takeya* etc., Communications Physics 1, 37
(2018). DOI: 10.1038/s42005-018-0037-0

"Wafer-scale, layer-controlled organic single crystals for high-speed circuit
operation", S. Watanabe and J. Takeya* etc., Sci. Adv. 4, eaao5758 (2018). DOI:
10.1126/sci -adv.aa05758

"Coexistence of ultra-long spin relaxation time and coherent charge transport in
organic single-crystal semiconductors", S. Watanabe* and J. Takeya* etg., Nat.
Phys. 13, 994-998 (2017). DOI: 10.1038/NPHYS4217

[ 1 -
Vol 7,58 (2018).




39 39 4 29

Shohei Kumagai, Hiroyuki Ishii, Go Watanabe, Craig P. Yu, Shun Watanabe, Jun Takeya, and 55

Toshihiro Okamoto

“ Nitrogen-Containing Perylene Diimides: Molecular Design, Robust Aggregated Structures, and 2022

Advances in n-Type Organic Semiconductors”

Acc. Chem. Res. 660,672
DOl

10.1021/acs.accounts.1c00548

Shohei Kumagai, Tatsuyuki Makita, Shun Watanabe and Jun Takeya 15

Scalable printing of two-dimensional single crystals of organic semiconductors towards high-end 2022

device applications

Applied Physics Express

030101(1-10)

DOl
10.35848/1882-0786/ac435a

Yu Craig P. Kojima Naoya Kumagai Shohei Kurosawa Tadanori Ishii Hiroyuki Watanabe Go 4

Takeya Jun Okamoto Toshihiro

Approaching isotropic charge transport of n-type organic semiconductors with bulky substituents 2021

Communications Chemistry 1-10
DOl

10.1038/s42004-021-00583-2

N. Kasuya, J. Tsurumi, T. Okamoto, S. Watanabe, and J. Takeya 20

” Two-dimensional hole gas in organic semiconductors” 2021

Nat. Mater. 1401,1406
DOl

10.1038/s41563-021-01074-4




Y. Yamashita, J. Tsurumi, T. Kurosawa, K. Ueji, Y. Tsuneda, S. Kohno, H. Kempe, S. Kumagai, T. 2

Okamoto, J. Takeya, and S. Watanabe

" Supramolecular Cocrystals Built Through Redox-Triggered ion Intercalation in 1t -Conjugated 2021

Polymers”

Communications Materials 45
DOl

10.1038/s43246-021-00148-9

T. Makita, Y. Ninomiya, S. Kumagai, T. Okamoto, M. Sasaki, S. Watanabe, and J. Takeya 8

” Nano- Ground Glass as a Superhydrophilic Template for Printing High- Performance Organic 2021

Single- Crystal Thin Films”

Adv. Mater. Interfaces

2100033(1-7)

DOl
10.1002/admi . 202100033

Y. Yamashita, S. Jhulki, D. Bhardwaj, E. Longhi, S. Kumagai, S. Watanabe, S. Barlow, S. R. 9

Marder, and J. Takeya

" Highly air-stable, n-doped conjugated polymers achieved by dimeric organometallic dopants” 2021

J. Mater. Chem. C 4105,4111
DOl

10.1039/d0tc05931e

X. Wei, S. Kumagai, M. Sasaki, S. Watanabe, J. Takeya 11

" Stabilizing solution-processed metal oxide thin-film transistors via trilayer organic- 2021

inorganic hybrid passivation”

AIP Advances

035027(1-5)

DOl
10.1063/5.0038128




T. Kurosawa, T. Okamoto, D. Cen, D. lkeda, H. Ishii, and J. Takeya 54

" Chrysenodithiophene Based Conjugated Polymer: An Elongated Fused 1t -Electronic Backbone with 2021

a Unique Orbital Structure Toward Efficient Intermolecular Carrier Transport’

Macromolecules 2113,2123
DOl

10.1021/acs.macromol .0c00984

S. Kumagai, C. P. Yu, S. Nakano, T. Annaka, M. Mitani, M. Yano, H. Ishii, J. Takeya and T. 12

Okamoto

" Role of Perfluorophenyl Group in the Side Chain of Small-Molecule n-Type Organic 2021

Semiconductors in Stress Stability of Single-Crystal Transistors”

J. Phys. Chem. Lett. 2095,2101
DOl

10.1021/acs. jpclett.0c03012

Hiroyuki Ishii*, Naotaka Kasuya, Nobuhiko Kobayashi*, Kenji Hirose, Shohei Kumagai, Shun 119

Watanabe, and Jun Takeya

"Gate induced modulation of electronic states in monolayer organic field-effect transistor” 2021

Appl. Phys. Lett.

223301(1-5)

DOl
10.1063/5.0058666

Shun Watanabe*, Ryohei Hakamatani, Keita Yaegashi, Yu Yamashita, Han Nozawa, Mari Sasaki, 8
Shohei Kumagai, Toshihiro Okamoto, Cindy G. Tang, Lay-Lay Chua, Peter K. H. Ho, Jun Takeya
"Surface Doping of Organic Single-Crystal Semiconductors to Produce Strain-Sensitive Conductive 2021

Nanosheets"

Advanced Science

2002065(1-9)

DOl
10.1002/advs . 202002065




Shinya Kohno, Yu Yamashita, Naotaka Kasuya , Tsubasa Mikie, ltaru Osaka, Kazuo Takimiya, Jun
Takeya & Shun Watanabe*

Controlled steric selectivity in molecular doping towards closest-packed supramolecular 2020

conductors

Communications Materials 79(1-10)
DOl

10.1038/s43246-020-00081-3

S.Watanabe, R. Hakamatani, K. Yaegashi, Y. Yamashita, H. Nozawa, M. Sasaki, S. Kumagai, T. 8

Okamoto, C. G. Tang, Lay-Lay Chua. P. K. H. Ho, and J. Takeya

Surface doping of organic single-crystal semiconductors to produce strain-sensitive conductive 2020

nanosheets

Adv. Sci. 2001065
DOl

10.1002/advs . 202002065

S. Kumagai, H. Ishii, G. Watanabe, T. Annaka, E. Fukuzaki, Y. Tani, H. Sugiura, T. Watanabe, T. 32

Kurosawa, J. Takeya, and T. Okamoto

Cooperative Aggregations of Nitrogen-Containing Perylene Diimides Driven by Rigid and Flexible 2020

Functional Groups

Chem. Mater. 9115-9125
DOl

10.1021/acs.chemmater.0c01888

C. Sawabe, S. Kumagai, M. Mitani, H. Ishii, M. Yamagishi, H. Sagayama, R. Kumai, H. Sato, J. 8

Takeya and T. Okamoto

Band-like transporting and thermally durable V-shaped organic semiconductors with a phenyl key 2020

block

J. Mater. Chem. C,

14172-14179

DOl
10.1039/D0TC03318A




T. Okamoto, S. Kumagai, E. Fukuzaki, H. Ishii, G. Watanabe, N. Niitsu, T. Annaka, M. Yamagishi, 6

Y. Tani, H. Sugiura, T. Watanabe, S. Watanabe, and J. Takeya

Robust, high-performance n-type organic semiconductors 2020

Sci. Adv. eaaz0632
DOl

10.1126/sciadv.aaz0632

T. Okamoto, C. P. Yu, C. Mitsui, M. Yamagishi, H. Ishii, and J. Takeya 142

Bent-Shaped p-Type Small-Molecule Organic Semiconductors: A Molecular Design Strategy for Next- 2020

Generation Practical Applications

J. Am. Chem. Soc. 9083-9096
DOl

10.1021/jacs.9b10450

H. Ishii , S. Obata , N. Niitsu, S. Watanabe, H. Goto, K. Hirose, N. Kobayashi, T. Okamoto, 10

and J. Takeya

Charge mobility calculation of organic semiconductors without use of experimental single- 2020

crystal data

Scientific Reports 2524
DOl

10.1038/s41598-020-59238-2

Akifumi Yamamura, Takaaki Sakon, Kayo Takahira, Takahiro Wakimoto, Mari Sasaki, Toshihiro 30

Okamoto Shun Watanabe, and Jun Takeya

High- Speed Organic Single- Crystal Transistor Responding to Very High Frequency Band 2020

Advanced Functional Materials Issue 11

DOl
10.1002/adfm.201909501




Akifumi Yamamura, Hiromasa Fujii, Hirohito Ogasawara, Dennis Nordlund, Osamu Takahashi, Yuutaro 3

Kishi, Hiroyuki Ishii, Nobuhiko Kobayashi, Naoyuki Niitsu, Balthasar Bl&uuml;lle, Toshihiro

Okamoto, Yusuke Wakabayashi , Shun Watanabe & Jun Takeya

Sub-molecular structural relaxation at a physisorbed interface with monolayer organic single- 2020

crystal semiconductors

Communications Physics number: 20
DOl

10.1002/adfm.201909501

T. Makita, S. Kumagai, A. Kumamoto, M. Mitani, J. Tsurumi, R. Hakamatani, M. Sasaki, T. 117(1)

Okamoto, Y. lkuhara, S. Watanabe , and J. Takeya

High-performance, semiconducting membrane composed of ultrathin, single-crystal organic 2020

semiconductors

PNAS 80-85
DOl

10.1073/pnas. 1909932116

S. Watanabe, M. Ohno, Y. Yamashita, T. Terashige, H. Okamoto, and J. Takeya 100

Validity of the Mott formula and the origin of thermopower in Tt -conjugated semicrystalline 2019

polymers

Phys. Rev. B 241201(R)
DOl

10.1103/PhysRevB.100.241201

S. Kumagai , A. Yamamura, T. Makita, J. Tsurumi, Y. Y. Lim, T. Wakimoto, N. Isahaya, H. 9

Nozawa, K. Sato, M. Mitani, T. Okamoto, S. Watanabe , and J. Takeya

Scalable Fabrication of Organic Single-Crystalline Wafers for Reproducible TFT Arrays 2019

Scientific Reports 15897

DOl
10.1038/s41598-019-50294-x




Y. Yamashita, M. Ohno, J. Tsurumi, S. Kumagai, T. Kurosawa, T. Okamoto, J. Takeya, and S. 572

Watanabe,

Efficient molecular doping of polymeric semiconductors driven by anion exchange 2019

Nature 634-638
DOl

10.1038/s41586-019-1504-9

C. P. Yu, R. Kimura, T. Kurosawa, E. Fujisaki, T. Watanabe, H. Ishii, S. Kumagai, M. Yano, J. 21

Takeya, and T. Okamoto

Air-Stable Benzo[c]thiophene Diimide n Type 1t Electron Core 2019

Org. Lett. 4448-4453
DOl

10.1021/acs.orglett.9b01239

K. Kimura, K. Miwa, H. Imada, M. Imai-Imada, S. Kawahara, J. Takeya, M. Kawai, M. Galperin, and 570

Y. Kim

Selective triplet exciton formation in a single molecule 2019

Nature 210
DOl

10.1038/s41586-019-1284-2

N_Kasuya, S.Imaizumi, S.Lectard, H. Matsui, S. Watanabe, and J. Takeya, 12

High carrier density, electrostatic doping in organic single crystal semiconductors using 2019

electret polymers

Appl. Phys. Express 71001

DOl
10.7567/1882-0786/ab23ca




M.Sasaki, Y.Yamashita, H. Matsui, Y.Oshima, and J. Takeya,

68-2

Transmission electron diffraction study of a uniaxially-ordered high-mobility polymeric 2019

semiconductor

Microscopy 167-173
DOl

10.1093/jmicro/dfy139

Xiaozhu Wei, Shohei Kumagai*, Kotaro Tsuzuku, Akifumi Yamamura, Tatsuyuki Makita, Mari Sasaki, 5

Shun Watanabe*, and Jun Takeya

Solution-processed exible metal-oxide thin-Im transistors operating beyond 20MHz 2020

Flexible and Printed Electronics 15003
DOl

10.1088/2058-8585/ab603b

Hyun Ho Choi, Hee Taek Yi, Junto Tsurumi, Jae Joon Kim, Alejandro L. Briseno, Shun Watanabe, 7

Jun Takeya, Kilwon Cho, and Vitaly Podzorov,

A Large Anisotropic Enhancement of the Charge Carrier Mobility of Flexible Organic Transistors 2019

with Strain: A Hall Effect and Raman Study

Advanced Science 1901824
DOl

10.1002/advs.201901824

Hiroyuki Yada, Hiroshi Sekine, Tatsuya Miyamoto, Tsubasa Terashige, Ryusuke Uchida, Takashi 115

Otaki, Fumiya Maruike, Noriaki Kida, Takafumi Uemura, Shun Watanabe, Toshihiro Okamoto, Jun

Takeya, and Hiroshi Okamoto

Evaluating intrinsic mobility from transient terahertz conductivity spectra of microcrystal 2019

samples of organic molecular semiconductors

Applied Physics Letters 143301

DOl
10.1063/1.5118262




Y. Kuroda, H. Ishii, S. Yoshino, and N. Kobayashi* 58 SI1B27
Second highest occupied molecular orbital effects on the valence band structure of organic 2019
semiconductors
J. Appl. Phys 1-5
DOl
10.7567/1347-4065/ab19b0
S. Watanabe, H. Sugawaram, R. Hausermann, B. Blulle, A. Yamamura, T. Okamoto, and J. Takeya 1
Remarkably low flicker noise in solution-processed organic single crystal transistors 2018
Communications Physics AN.: 37
DOl
10.1038/s42005-018-0037-0
A. Yamamura, S. Watanabe, M. Uno, M. Mitani, C. Mitsui, J. Tsurumi, N. Isahaya, Y. Kanaoka, T. 4
Okamoto, and J. Takeya
Wafer-scale, layer-controlled organic single crystals for high-speed circuit operation 2018
Science Advances eaao5758
DOl
10.1126/sciadv.aao5758
H. Ishii, J. Inoue, N. Kobayashi, K.Hirose 98
Quantitative mobility evaluation of organic semiconductors using quantum dynamics based on 2018
density functional theory
Phys. Rev. B 235422
DOl

10.1103/PhysRevB.98.235422




Akifumi Yamamura, Shun Watanabe, Mayumi Uno, Masato Mitani, Chikahiko Mitsui, Junto Tsurumi, 4

Nobuaki Isahaya, Yusuke Kanaoka, Toshihiro Okamoto, and Jun Takeya

Wafer-scale, layer-controlled organic single crystals for high-speed circuit operation 2018

Science Advances 5758
DOl

10.1126/sciadv.aao5758

Junto Tsurumi, Hiroyuki Matsui, Takayoshi Kubo, Roger Hausermann, Chikahiko Mitsui, Toshihiro 13

Okamoto, Shun Watanabe, and Jun Takeya,

Coexistence of ultra-long spin relaxation time and coherent charge transport in organic single- 2017

crystal semiconductors

Nature Physics 994-998
DOl

10.1038/nphys4217

N. Kobayashi, H. Ishii, K. Hirose

Theory of electron transport at the atomistic level 2018

Jpn. J. Appl. Phys.

DOl

68 30 38

69

2022




Craig Yu Shohei Kumagai Tomokatsu Kushida Masato Mitani Chikahiko Mitsui Hiroyuki Ishii Jun Takeya Toshihiro Okamoto

Multi-Band Charge Transport in Bent-Shaped p-Type Organic Semiconductors

69

2022

77

2022

S. Kumagai, X. Wei, T. Makita, K. Tsuzuku, A. Yamamura, M. Sasaki, S. Watanabe, and J. Takeya

High-Speed Complementary Logic Circuits Based on Solution-Based Thin-Film Semiconductors

MRM2021

2021

J. Takeya

"Present status and future of organic device"

Advanced Spectroscopy Organic Materials for Electronic Applications(I1SSP)

2021




J. Takeya

"(Plenary Lecture) Large-area ultrathin organic single-crystal wafers for circuits and devices"

The 11th International Conference on Flexible and Printed Electronics

2021

J. Takeya

"High-speed solution-processed p- and n-type organic single-crystal transistors for CMOS circuits and displays"

The 48th World Polymer Congress IUPAC-MACR02020+

2021

Present Status and Future of Organic Device

ASOMEA-X

2021

S.Watanabe, and J. Takeya

Coherent Electron Transport in Solution-processable Semiconductors and Its Imact on Electronic Devices

MRM2021

2021




M. Sasaki, Y. Ohyama, T. Okamoto, S. Watanab, and J. Takeya

High density three-dimensional integration of organic CMOS

MRM2021

2021

Y.Yamashita, J. Tsurumi, T. Kurosawa, K. Uejil, S.Kohno, S. Kumagai, T. Okamoto, J.Takeya, and S. Watanabe

Supramolecular cocrystals built through redox-triggered ion intercalation in lamellae of 1t -conjugated polymers

MRM2021

2021

K. Watanabe, N. Miura, H. Taguchi, T. Komatsu, H. Nosaka, M. Sasaki, T. Okamoto, S. Watanabe, and J. Takeya

Organic Single-Crystal Transistors with Graphite Contact Electrodes

MRM2021

2021

Y. Arai, S. Kumagai, N. Kasuya, C. P. Yu, H. Ishii, S. Watanabe, J. Takeya, and T. Okamoto

BQQDI Analog with Methylcyclohexyl Substitution for Solution Processable, High Electron Mobility n-type Organic
Semiconductor

MRM2021

2021




C.Sawabe, S. Kumagai, C. Mitsui, M. Yamagishi, M. Sasaki, T. Makita, N. Kasuya, H. Sato, S. Watanabe, J. Takeya, and T.
Okamoto

Tt -Extended N-Shaped Organic Semiconductors for Thermally Robust Ultrathin Single-Crystalline Transistors

MRM2021

2021

H. Hayakawa, S. Kumagai, T. Makita, N. Kasuya, Y. Yamashita, Y. Usami, M. Sasaki, T. Okamoto, S. Watanabe, and Jun Takeya

Organic Single-Crystal Transistor-Based lon Sensors in Aqueous Solution

MRM2021

2021

M.D.Hardy

Wireless Energy Harvester Designed For Organic Sensors

MRM2021

2021

A. Ogawa, S. Kumagai, T. Makita, S. Watanabe, and J. Takeya

Organic Ferroelectric Memory Cell For High Density And Integration

MRM2021

2021




N_.Kasuya, J. Tsurumi, T. Okamoto, S. Watanabe, and J. Takeya

Two-dimensional hole gas in organic single-crystal semiconductors

MRM2021

2021

H. Usui, T. Makita, M. Sasaki, T. Okamoto, S. Watanabe, and J. Takeya

Microstamp Transfer Patterning of Organic Single-Crystalline Wafers for CMOS Integrated Circuits

MRM2021

2021

T. Sawada, A. Yamamura, M. Sasaki, T. Okamoto, S. Watanabe, and J. Takeya

Understandings of dynamic responses in organic single-crystal field-effect transistors towards high frequency operation

MRM2021

2021

N. Osakabe, T. Makita, N. Kasuya, M. Sasaki, S. Watanabe, T. Okamoto, and J. Takeya

Extraordinary persistent photo-carriers mediated by efficient exciton dissociation in organic single-crystal transistors

MRM2021

2021




C. P. Yu, N. Kojima, S. Kumagai, T. Kurosawa, H. Ishii, G. Watanabe, J. Takeya, and T. Okamoto

Two-Dimensional Isotropic Charge Transport in n-Type Organic Semiconductors with Sterically Demanding Substituents

MRM2021

2021

30

2021

M&BE

2021

82

2021




82

2021

82

2021

CMOS

68

2021

68

2021




68

2021

X. Wei, S. Kumagai, T. Makita, K. Tsuzuku, A. Yamamura, Mari. Sasaki, S. Watanabe, and J. Takeya

Large-Scale Hybrid Complementary Integrated Circuits Based on Solution-Processed Organic and 1Z0 Thin-Film Transistor

68
2021
YUCraig
n
11 CSJ 2021
2021
N
11 CSJ 2021

2021




, Yu Craig, ,

BQQDI

82

2021

, , Craig P. Yu,

n BQQDI

31

2021

31

2021

2020

2020




81

2020

J. Takeya

Solution-Crystalized Large-Area Organic Semiconductor Films and High-Performance Organic Circuits

MRS Fall Meeting

2019

S. Watanabe

Supramolecular Alchemy towards Thermoelectric Devices

Workshop on Thermal and Charge Transport across Flexible Nano-Interfaces (TCTFN 2019)

2019

19-4 21

2019




2019

M&BE

2019

Molecular Alchemy towards plastic metal

RIKEN CEMS meeting

2019

Supramolecular Alchemy

RIKEN topical meeting

2019




J. Takeya

High-performance printed two-dimensional organic semiconductors for sustainable electronics

1UPAC2019

2019

J. Takeya

Surface doping in organic semiconductor single crystals: creation of high-mobility and high-carrier-density conducting sheet

I1CMAT2019

2019

M&BE

2019

J. Takeya

Large-Area Organic Single-Crystal Semiconductors for Integrated Circuits

MRS Spring Meeting 2019

2019




S. Watanabe

Self-assembled molecular electronics

2018 KJF International Conference on Organic Materials for Electronics and Photonics (KJF-ICOMEP 2018)

2018

J. Takeya

High-mobility Organic Thin-film Transistors for Display Applications

High-mobility Organic Thin-film Transistors for Display Applications

2018

J. Takeya

Organic semiconductor circuits

JSPS-The Royal Society

2018

J. Takeya

Phonons and spins in high-performance organic transistor circuits

The 19th International Conference on Molecular Electronics and Devices(IC ME&D 2018)

2018




J. Takeya, S. Watanabe, T. Okamoto, T. Kubo, J.Tsurumi, and A. Yamamura

Phonons in Organic Semiconductors and Flexible Mechano-Electronics

MRS Spring Meeting 2018

2018

J. Takeya

Semiconductor Devices of Organic Nano-sheet Crystals

MANA International Symposium 2018

2018

N.Kobayashi, H.lIshii, K_Hirose

First-Principles Study of Charge Transport in Organic Semiconductors

ACSIN-14 & ICSPM26, (2018)

2018

79

2018




79

2018

BQQDI

79

2018

79

2018

Bl&uuml;1le

Dennis Nordlund

Balthasar

2018

2018




2018

2018

1/t

2018

2018

J. Takeya

Phonons and Mechano-electronics

in Soft Semiconductors

International Donference on Flexible and Printed Electronics

2017

J. Takeya

Phonons and Mechano-electronics of Organic Semiconductors

Asian Conference on Organic Electronics

2017




J. Takeya

Semiconductor Devices of Organic Nano-sheet Crystals

MANA International Symposium

2018

N. Kobayashi

Theory of charge and heat transport at the atomistic level

25th International Collogquium on Scanning Probe Microscopy

2017

N. Kobayashi

Electrical and thermal transport calculations at the atomistic level

Energy Materials Nanotechnology 2D Materials

2017

2021

11

VOL. 56 No.11[ 1




2021

16

Vol .56(1) (2021) (
—1

659 [

2018

53(7) (2018)[

16

CN2021/10544249.9 2021
US17/433232 2021
CN113454800 2021
KR10-2021-0126020 2021

EP3930018

2021




EP20861639.1 2022
CN202080061994.1 2022
KR10-2022-7009788 2022
2021-543965 2022
2021-137647 2021
2019-160732 2019
PCT/JP2019/034672 2019
PCT/JP2019/041411 2019
X
2019-30157 2019

2018-165519

2018




2018-198794

2018

Takeya Okamoto Laboratory Organic Electronics
http://www.organicel .k.u-tokyo.ac.jp/

http://www.bk.tsukuba.ac.jp/~cmslab/

http://www.organicel .k.u-tokyo.ac. jp/

http://www.bk.tsukuba.ac.jp/~cmslab/

(Nobuhiko Kobayashi)

(10311341) (12102)

(Watanabe Shunichiro)

(40716718) (12601)




