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Incident ion
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* Evaporation heat

* Atomic radius
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Plasma Research and life in Japan

Tokyo Electron Miyagi Ltd

Introduction

I have been in Japan for over 10 years now,
coming at the beginning of 2009 as a post-
doctoral fellow. It has been a fruitful journey as
I could extend my knowledge and work on
different applications, from fusion science to
advanced equipment for semiconductor industry.
Allow me to tell you my story and my thoughts

about the life and research in Japan.

From France to Japan: the beginning

I got my PhD in 2008 from Aix-Marseille
University in France about the interactions of
carbon surfaces with hydrogen beams (ions and
atoms) and plasmas, as a model of chemical
erosion occurring in tokamaks (thermonuclear
fusion reactors) [1]. During my last year, I was
able with Prof.

Hamaguchi University

to have some contacts

from Osaka and
prepared some application to the JSPS grant
program. At the same period, an International
Joint Laboratory was being created between my
laboratory in France (laboratoire PIIM), CNRS,
National Institute for Fusion Science, Kyushu
University, and Osaka University to increase
collaboration between France and Japan on
thermonuclear fusion research.

After getting the JSPS grant, I moved to Japan
in beginning of 2009 to join Prof. Hamaguchi’s
group at Osaka University. At that time, I was

not able to speak or read Japanese. During the
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first few months of my stay, I could find a place
to live, study Japanese and discover Japanese
(mostly Kansai) life and culture. The language
barrier was obviously the most difficult hurdle
to overcome but I have to say that the support
given by lab members, Osaka University and
the JSPS program was amazing. In a few month,
I could master some basics of Japanese, so daily
life became easier and I could get more into the
Japanese culture. There are many differences
between European and Japanese cultures that
1t would be too long to describe. But I remember
when I was introduced to some of Japanese
parties such like fE 5. (hanami) and =4 &
(bounenkai). In addition, I discovered so many
interesting spots and festivals (£ > ¥ ) in
Kansai area that it made me fall in love with

Japan.

Fig. 1 Osaka famous neighborhood

I totally spent 3 years at Osaka University,
continuing some work on beam experiments

with Prof. Karahashi and trying to build a new



bench.

interaction of hydrogen and

experimental Researching about
fundamental
materials for plasma application [2] also lead
me to look more into industrial applications and

semiconductor industry.

Moving to Tohoku University
Then, in 2012, I moved to a new position at
Tohoku

laboratory. My role was to research about

University, in Prof. Samukawa’s
neutral beam etching and its application on
nano-patterning for quantum dot fabrication
(called nano-disks, ND). The process included
patterning by bio-template and etching process
of Si, III-V, and III-N materials. Quantum dots
(QD) are nanoscale crystals that can transport
electrons and can emit photons. QD properties
are defined by their size which is typically in the
range of a few nanometers. From this top-down
approach, the point was to etch through a stack
of different material of several nanometers-
thickness. The main advantage was to reduce
size of QD to less than 10nm in diameter and to
avoid material stress, uniformity and lens shape
issues happening in a bottom-up process.

In addition, etching damages were reduced
thanks to the use of Neutral Beam technology,
developed in the laboratory [3]. A plasma is
generated in an ICP source separated from the
process chamber by a biased carbon electrode
with  high

Charged particles coming from the plasma are

aspect ratio aperture array.
effectively neutralized by colliding the inner
walls of the aperture and UV irradiation from
the plasma is eliminated.

We had several breakthrough about the III-V

12

nano-disk system and eventually, we were able
to fabricate a ND light emitting diode which

showed an intense and narrow photo-

luminescence (PL) emission [4].

Fig.2 Cherry tree blossoming at Katahira

campus, Tohoku University

At the time I joined Prof. Samukawa laboratory,
there were multiple on-going projects with
several Japanese semiconductor companies. It
was 1mpressive to see so many collaborations
compared to my experience in France. Of course,
such collaboration with industry also exists in
France but I felt that Japan has reached a
higher level (which I could already experience in
Osaka).

Moving to Sendai made me discover a different
region of Japan too. Coming from Osaka, I found
the difference quite appealing! My most
precious discovery was about the people: while
people can be loud and somehow short-tempered
in Osaka, Sendai people are calmer and more
distant (you might think cold to some extent). I
realized that we had the same kind of
differences in France. Indeed, Marseille, the city

in South of France, is known for its loud and

short-tempered population while North-East of



France (where I am from) is more similar to
Sendai: people usually say that we are cold!
Even if separated by thousands of kilometers
and having different culture, still some aspects

seem universal.

Academic to Industry

Overall, I stayed 4 years at Tohoku University
and then decided to join a Japanese company
when the opportunity happened. I already knew
about it from my work in Tohoku University as
we had some collaboration. We even visited the
office in Sendai to present our research. So in
April 2016, I became an employee of Tokyo
Electron Miyagi Ltd, a subsidiary of Tokyo

Electron.

Fig.3 View of Tokyo Electron Miyagi

Tokyo Electron is a semiconductor production
equipment manufacturer and has more than
At

Tokyo Electron Miyagi, in Sendai, we are

10000 employees in USA, Europe, and Asia.

specialized in etch tools. I have had the chance
to join the R&D department for process and tool
development. My current job consists in
supporting our customers by developing etching

processes that meet their criteria for their
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advanced nodes. This is a quite exciting
challenge as we are working on cutting edge
technologies. Another challenging point was the
environment: compared to academic world, it is
more difficult to communicate inside company
as not as much people are familiar with English.
But since I joined, I can see the results from all
the efforts made internally to increase English
proficiency. This goes side by side with the
company opportunities to work abroad of Japan.
As a foreigner living in a different country, I can
say that it is a great chance to be able to spend

some time abroad of your home country.

Concluding remarks

Along these over 10 years living in Japan, I have
realized how much I learnt from it. Facing a
different culture is sometimes overwhelming
but I was lucky to have the right persons around
me: students, colleagues, co-workers, bosses,
and friends. Reflecting on my career path so far,
I believe that nothing is impossible as long as
you work hard for it. And Japan is one of the
great place to achieve your goals.

I think that plasma research in Japan is still
one of the top. The synergies between academia
and industry is strong (especially in
semiconductor industry) and other fields are not
too far behind (plasmas for medicine and bio-
applications, fusion plasmas...). Hopefully, this
can continue or even grow up.

Finally, I'd like to say that I have met really
talented people in the Japanese plasma
community and I am really thankful to the
conversation we could have together. My wish is

to meet even more people in the future, as it



seems I will continue my stay in Japan for a bit. [2] C. Thomas, K. Karahashi, T. Angot, S.
Hamaguchi, 64th Annual Gaseous Electronics
Conference, 2011

B R [3] Wang et al.; J. Vac. Sci. Technol. B, 28, (2010),
[1] C. Thomas, PhD Thesis, Aix-Marseille 1138.
University. [4] Higo et al; Sci. Reports, 5, (2015), 9371.
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[Z:#5% 1] Dr. Petr Lukes,
Institute of Plasma Physics, Czech Republic
[F @ H ({KE) ] Chemical and physical

processes in non-thermal plasma in liquids and

45

gases.

[ Z5#5% 2] Prof. Dr. Heeyeop Chae,
Sungkyunkwan University, Republic of Korea

[FEmE A (&)

processing with plasmas.

] Advanced nanoscale
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WTEHWEELS PETYT, HRCTEEE LD
ZIMAEET LS, BEAVHEL EFET,
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8th International Conference on Plasma Medicine (ICPM-8)/
10th International Symposium on Plasma Bioscience (I1SPB-10)

FE S E IS XAVEERERSE

/EI0RITSATERRFERY VRS
Z2TEBXKE BEISXIHEHELVS—

A0 ICPM-8/ISPB-10 1%, 8l = = F DR
HWHT, AV TFAVTOREL LD £9, &
FOBEMIIHOETELTUL, TiEA—LX—T%
THERB T &,

http://icom8.or.kr/index.php
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i#%C9, #[E Kwangwoon University,
Bioscience Research Center (PBRC)t > % —F
@ Eun Ha Choi #ZdZNFE L7200 A=
BT, 2021 4E 8 F 3 H (k) ~6 H ()
D4 RM, T4 ATTHRESND Z LI E
0 FE L7, F7-. PBRC BEF ML TV D EER

2 # International Symposium on Plasma

Plasma

I~ K

Bioscience (ISPB) & &[] TRl S E T,

AFR T, BIE, 05 300 AR D2
& ZMZ, 7T ZA=FH, 7T X~ OEFRICH .
7T A= DREFEISM R EIKIE T 7 X~ O AR
OGN BI T 2 MRS 73 B The detim DT TERR
PERINTHWET,

% 1A & 2 A O ICPM (ZZ£H24H 2007
F L2009 2K [E T Drexel University O

46

O LDEHLE
Hf TE. & B

Alexander Fridman Zd%(Z L 0 B S, 25 3 1A
H ® ICPM | 2010 I KA1 > {2 T INP
Greifswald @ K.D. Weltmann %2 &V B =
A, B4 BIHOICPM 1 2012 27 T AT T
Orleans University @ Jean-Michel Pouveles #
RICEL VP SUE L, — 5 THRAETIE 2012
FERE~2017 ARBEISHT NI 77 X~ ERRA
DRI (FEEARE - 4T BRRFRBEER) 23 hH
E2Y | % 5[EHOICPM X 2014 fFICHARTK
BRRZFOIENEEERIC I VS, 5 6HH
@ ICPM % 2016 2 A= /3% 7 T Comenius
University @ Zdenko Machala ##%(Z L 0 Bife
SNFELEL, H5EHBELHE6HETIIARADOS
MELBPR—L 720 £ Lz, 5 7RHHDICPM
T 2018 FIZFH UUKIE T Drexel University @
Alexander Fridman Z%IZ LV BAfES L E L7,
RELTIE, ARIO My 7 2L LT, KRE
77 A= OREWE ERISHDIZ0 DT T X<k,
T Ax c W EARR ., 7T A=iEMsiR. 7
T A~ -Hild, 7T X~ AR AR - AR
AACFRIBUS, 7T A~ R AAFRERR IS O
oD DES, 7T A IZHED R OVEE, 3K
ZISHAOID DT T X< AR - 1A
HIISH . 77 X~ ERISH-ERIR IS & i 5250
TIT R DERICH, T A~ET ) 7 L HUE
v ab—¥3a ., COVID-19 Zf\, 55k
SR DOWF RN R R SN E T,


http://icpm8.or.kr/index.php

E5)
20214 8H3H(K) - 6H (&)
[=5]
I T A TR
[7—~]
7T A< ERE L0 O T
[FEy s 2]
R L=V % IR a0
(7 L)V — sk
€ Dr. Eloisa Sardella,
National
Nanotechnology (CNR-NANOTEC), Bari, Italy,

"Generation and Control of Plasma Induced

Council of Research-Institute of

Reactive Oxygen/Nitrogen Species in Liquids: a
Route Toward Selective Cell Responses"

€ Dr. Augusto Stancampiano,

GREMI UMR7344 CNRS/Université d'Orléans

"Unaccounted Bias in Plasma in vitro
Experiments and the Translation to in vivo :
Key Issues and Challenges"

€ Prof. Annemie Bogaerts,

University of Antwerp, Belgium,

"Modeling for Plasma Medicine: What Can We
Learn from It?"

€ Prof. Ana Sobota

Eindhoven University of Technology,
Netherlands

"The Behaviour of Non-thermal Plasmas in

The

Interaction with Targets"

€ Prof. Xinpei Lu,

Huazhong University of Science and Technology,
China
"Transcutaneous Plasma Stresses:
of

Plasma-cell and Plasma-tissue Interactions"

Fundamentals Atmospheric  Plasmas,
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€ Prof. Sun Jung Kim,
Dongguk University, Republic of Korea
"Genetics and Epigenetics of Cold Atmospheric
Plasma Acting on Breast Cancer Cells"
[BAasz A7)
fiid) 20214F 51 28R (&)
(SN LiAZ]
BB ERHEY) © 202148 TH23 A (4)
SRRk U] : 20214 8H6H (%)
R — A=Y - ]
http:/icom8.or.kr/index.php
H¥%5 7 icpm8[atlicpm8.or.kr
XKEFTOERITZEREF—L -V B SN

The ICPM8 &I1SPB10 Ka e
will be hold f2|online in AugusiE‘

The Local Organizing Committee of the ICPM8 & ISPB10 considers the health and safety of;
all participants as the top priority. Therefore after having a serious discussion,
we have decided to hold the ICPM8 & ISPB10 online in August 2(Mon.) ~ &(Fri.), 2021}
(KST 09:00-18:00).

CALLFORABSTRACT
\ /,
“f& Abstract Submission Deadline "i
:May 28 (Fri.), 2021

(Conference Topics e) (Submission Guideline e)

{owm |
]
SPECIAL ISSUE

The ICPM8 presented topics would be published by Special issue
"Plasma Medicine in ICPM8, 2021" under peer review processes.
@5 Editor : Prof. Satoshi Hamaguchi, Prof. Eun Ha Choi, Prof. Gregory Fridman

The ICPM8 presented topics would be published by Special issue of
"ASCT in ICPM8, 2021" under peer review processes.
5 Editor : Prof. Ihn Han, Prof. Eun Ha Choi

KEY DATES
fey

ji

3RD SUMMER SCHOOL ON PLASMA MEDICINE
A% August 2(Mon.)~3(Tue.), 2021 ‘?‘
s\\““ \ <k
50\4\0 0N 2y

Abstract Submission Deadline ~ May 28(Fri.), 2021
Abstract Acceptance Notification June 23(Wed.), 2021
July 14(Wed ), 2021

June 23(Wed.) - July 23(Fri.), 2021

Final Announcement

Early Registration

The Summer School on Plasma Medicine is dedicated to Plasma Physicist
“Beginners” in biology and for Biologist and Medical doctors “Beginners” in Plasma
ﬂ physics, as well as “Beginners” in Plasma Medicine related industry people.


http://icpm8.or.kr/index.php
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42nd International Symposium on Dry Process (DPS2021)

IWRYRILY A= X (¥)
BREBEXE
XA OTT (%)

KAED RZ A FrtRiE, FavFoREE
AT, T ITATORMEL 2D 3, &k
DFHIOEEL TR, TREA—LN—=V& D
R TS,

http://www.dry-process.org/2021/index.html

AlEC 42 MEEZAZ D KT 4 7 at AFEEE Y
YR TLADPI)IE, TTATZ T IRT T
A< CVD 7 &, HEREREKZ .0 & L7
HIIN L7 1 A0 i SO SE D 43 B TS
U — NI 5EBEE#E T,

WEFED DPS 138 o v ORI 28, R&
7RIS BIEM O & 72 0k Ue, AT E ARSI
IRRILOREL I, AL 11 A 18 HOK) - 19 H
@)D 2 B, AT T THET S Z LIk
EELE L, D& LI, BIEE LEHD
MFEICBE U R O TRt 2 BRRVHE L BT £,
B, RV URT T LATORENFICONTIE
2022 F 6 A2 JJAP OFFESORTIZ TE L T
B ET,

KT, BIFE, BERAORFRLEEND
300 LRREOSME X, B BITONTH
HED OIS D F Tl Jeiin DRFFERCR 3 HER &
NTEY ET, EETIE, 71 A EIZ %
ST DH LT e RIS & LD FHRIELA
RUEBH AT, FLTCT T A& MWD 9 2 Tl
TIHIBNIRNE A—TEIZONWT, ZOHRIND
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full ESh (FRTSLEAR)
kg ¥E EITERERR)
® A& (H8RRAR)
AR =X LPERICEDZHOME RSN TEY
£9. £ TABHITPET ) 7B Ty
Talb—va X Al OIEHABEAICR->TEY
FT, SIHICRGET T A~ HIFRR mLE ~D
7T AR AN ARER SISO TR &
MRJA < MEZFEL TR £7,

DPS TIIAHFOEHT—~E LT, 3 2D
Arranged Session ZEXELE L7z, 1 DHIE,

[ Applications and Researches of Atomic Layer
Controlled Etching and Deposition (ALE/ALD
/Area Selective-ALD) | & L, IT4F & A IZHEH
NTWBEFEL~LD 7 av ZHIENCET 5 &
v g T, 2 DRIKE, EELHEML RN
T34 2D EEAL - 3D {kiZxtii 3 5 [Challenges
to Limits for High Aspect Ratio Etching] %. 3
DHIZITEFEHOER SN TV AERIRDOT v F
77 at A2 L TRethinking of Cryogenic
Etching] T 5y a2 ELE Lz, 1]
oty vaAlBEELThH, HEoHTELY
R EZHT N TWDIIEE ZBHE LT, J5
HIA FEICLTEBY £, TOMOFHEL - B
BEATc>EELTH, HARHAZ TR L TR0 £
R

KRV LE, T4 7 at 25805
AU DOMZEITAND Z DR TEHWETH D &
Lz, HREBX =Xy FU—7 2T S
HOWETHHY £3, BETLFENEDOZ N
PE Bl BOERKRD, BRIk & &
ZMEBRHLLTEBY £7,


http://www.dry-process.org/2021/index.html

(=41]
20214 11418 A(K) - 19 AGR)
€37
I T A T THME
[7—~]
RZ 4 7ot Rk L O ORI
[FEy s 2]
RN L sab N (R YA
(Va7 U — Ritaakif]
(FET U — NI R4 et ADOHERIZEZ K
BREBREZTEWHIREICE O LD EH T
*Masaru Hori (Nagoya University)
+ Olivier Joubert (LTM/CNRS)

[Tveoovyyvar - B5#ER]
Al. Applications and Researches of Atomic

Layer Controlled Etching and Deposition

(ALE/ALD/Area Selective-ALD)
PR ETHE
Sumit Agarwal (Colorado School of Mines)
A2. Challenges to Limits for High Aspect
Ratio Etching
PR H T
Yeon Ho Im (Chonbuk National University)
Thorsten Lill (Lam Research Corp.)
A3. Rethinking of Cryogenic Etching
PR H T
Rémi Dussart (GREMI-Université
d'Orléans)
—T—~
ARk
Luxherta Buzi IBM Corp.)
Erwine Pargon (University Grenoble Alpes,
CNRS, LTM)
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[BAsZ A1)
B4h 20214F 54 10H(H)
fhL) 20214 7TH 16 H (%)
[ LiA]
FHIBRERARY) « 20214F 10H8 H (%)
SN ki Ul : 20214 10A31H(A)
* Y HOZAFHARETT, RIS
e, ZIMBOELINEHY £, £72.
WEFEBICSZELTHHEIEINHY
E3cn

% ]
http://www.dry-process.org/2021/index.html
H¥%5 R dps2021[at]officepolaris.co.jp

MEH OERIT LA — L=V & TEZEW

DR —LR—T .

Cpps | CdllijforsPapers — DPS 2021
| 21959 \nternational Symposium on Dry Process
2021

November 18(Thu) —19(Fri), 2021
ONLINE SYMPOSIUM

—
Paper Submission Deadline:/uly 16, 2021

Deadlines will be respected, hence early submission is encouraged. s
Author instructions and information about DPS can be found at: 1

JdAap,
http://www.dryprocess.org/2021/ T AN

A

The 42nd InternationalSym posiumon Dry Process(DPS2021) will be held as an ONLINE
SYMPOSIUM from November18th to 19th, 2021.The Symposiumcovers all aspects of the
rapldly evolvmg fields of dry processes;ncludlng but not limitedto plasmaetching and

and deling of pl. and sur ,and surface
modlflcatlons by plasmas,for the applications in, e.g., m|croeIectromcspowerdewces
sensors, environmental protection, biological systems,and medicine. The DPS has
provided valuable forums for in-depth discussion among professionalsand students
workingin this exciting field for morethan fourdecades.

Theme Dry processes and related iesfrom
Topics: 1. Etching Technologies

2. Manufacturing Technologies (AEC, APC, EES, FDC)
3. Surface Reaction and Damage

4.Plasma D Monitor

5.C
6. Plasma Generation (Equipment/Source)

7. DepositionTechnologies (CVD / PVD)

8. Atomic Layer Processes (ALD/ALE)

9. Plasma Processes for 3D Device, FPD, PhotovoltaicDevices

10. Plasma Processes for New Material Devices (MRAM, Power, Organic)
11. Plasma Processes for Biologicaland Medical application, MEMS

12. Amospheric Pressure Plasma and LiquidPlasma

13. New Dry Process Concepts

Machine Learning)for Dry Process

Arranged session;

Al - Applications and Researches of Atomic Layer ControlledEtching and Deposition
(ALE/ALD/Area Selective-ALD)

A2 - Challengesto Limits for High Aspect Ratio Etching

A3 - Rethinkingof CryogenicEtching

For further general information please contact: -mail:dps2021@officepolarisco.jp

OrganizingCommittee ( cmm Hisataka Hayashi u(mxm Corpora(lon)

Programcommltleechalr Takahlro Maruyama (Ronesas Eloch'onlcscorn)
Chai (Tokyo

URL : http:/lwww.dry-process.org/2021/

DPS2021 is cosponsored by The Japan Society of Applied Physics 1 s ssied s
4


http://www.dry-process.org/2021/index.html
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2021.8.3-6

8th International Conference on Plasma Medicine (ICPM-8)/
10th International Symposium on Plasma Bioscience (ISPB-10)
FroA v

http://icom8.or.kr/index.php

2021.8.22 - 27

17" International Symposium on High Pressure Low Temperature Plasma Chemistry (HAKONE XVII)
Kerkrade, Netherlands

https://www.hakone2020.com/home/

2021.8.29-9.3

XXIIth International Conference on Gas Discharges and Their Applications (GD2021)
Greifswald, Germany

https://www.gd2021.org/

2021.10.24 - 29

AVS 67th International Symposium and Exhibition
North Carolina, USA

https://avs67.avs.org/

2021.11.18-19

The 42™ International Symposium on Dry Process (DPS2021)
FroA v

http://www.dry-process.org/2021/index.html

2022.6.11 - 15

XXV EurophysisS Conference on Atomic and Molecular Physics of lonized Gases
Paris, France

https://escampig2020.sciencesconf.org/

2022.7.24 - 29

Plasma Processing Science, Gordon Research Conference
Andover, NH, USA
https://www.grc.org/plasma-processing-science-conference/2022/
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