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The Institute of Materials and Systems for Sustainability (IMaSS) engages in research on topics ranging
from materials and device development to systems technologies toward the realization of an ecological and
sustainable human society.

IMaSS consists of the Center for Integrated Research of Future Electronics (CIRFE), Advanced Measurement
Technology Center (AMTC), Divisiofffof Materials Research (DM), Division of Systems Research (DS), two funded
research divisions, and eight industry-academia collaborative chairs.

CIRFE engages in leading-edge electronics research, including unexplored research areas of devices with gallium
nitride (GaN) and other post-silicon materials, while also cultivating top-notch human resources to lay the foundations “;
of future electronics industries. CIRFE promotes GaN collaborative research with one of the funded research divisions,
the industry-academia collaborative chairs, and the consortiums for GaN research and applications.

AMTC specializes in advanced research such as electron microscopy imaging and measurement technologies,
as well as human resources development. The Center also provides technical support on nanotechnology to
researchers both in Japan and overseas through the Hub Project for Advanced Research Infrastructuresfon
Materials and Nanotechnology in Japan, supported by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT).

DM promotes research and development on energy-saving, energy-producing, and ecological materials. The Division
is also leading the new collaborative project among six university research institutes, “International, Interdisciplinary
Joint Research Project on Design & Engineering by Joint Inverse Innovation for Materials Architecture”.

DS is engaged in research on ecological energy conversion systems, network systems for power and traffic, and
materials circulation and recycling systems in cooperation with funded research divisions.

IMaSS has also been designated by MEXT as a joint usage/research center of materials and systems for innovative
energy management and is vigorously promoting joint usage and research with domestic and overseas universities

and research institutes.
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Development of desktop air-curtai with high spatial shielding effect and.’qhbility

izing SARS-CoV-2 inactivation rate
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(DM) Materials Physics Section
Professor

UCHIYAMA, Tomomi
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(CIRFE) Device Innovation Section
Director of CIRFE / Professor

AMANO, Hiroshi
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The Institute of Materials and Systems Sustainability is promoting collaborative research with research groups inside and outside

the Institute. The novel equipment introduced here is an example of a development through collaborative research. Professor

Tomomi Uchiyama has developed desktop air-curtain equipment that is effective against severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) infection in cooperation with Professor Hiroshi Amano, Professor Tetsuya Yagi, and engineers of

Apollo Giken Co., Ltd. Professor Amano succeeded in the development of blue light-emitting diodes (LEDs)*") and deep ultraviolet

LEDs that are effective for inactivating SARS-CoV-2. Professor Yagi of the Graduate School of Medicine is at the forefront of

treating patients with SARS-CoV-2. Apollo Giken Co., Ltd. has a strong track record in transforming ideas into products.

ITH—TUEeE-TH, ZROFNITIZEALRELEFEAR,
We can hardly feel any flow of air even though the equipment is
producing an air curtain, can we?

BD LD/ ZNHoWEL m TEREEEL, BOTEH

TH’El, ANERERLAEWEEDERE (Z7Hh—T50M)
WREL ZEZEMLEYS. FOWEELANTOENE LA,

TUVAATLRRAE TAILZREEB KXY LED 5 R4%
NEEBHLCRARPOIANLREREN L, BOITH—T
vEMmELTRERERALEYT (FFHEBEER), mLWEBEDOT
TH—TvERAIHETE-8, /LRI BEZZEHLTH
LT —ILOEARFE?) #RBEIE, [UROILEREMFILTUL
9 (FErHREE S

Air is ejected from the nozzle placed above the frame at a
speed of 1 m/s, and then the air is drawn into the inlet placed
below the frame. The equipment can generate an air wall (or air-
curtain flow) that people can hardly feel. This air-curtain shields
people from viruses on the other side of the wall. The air-curtain
is not broken even when people and objects block the flow. The
air drawn into the inlet is sent to virus inactivation equipment to
inactivate viruses in the air by deep ultraviolet irradiation using
LEDs, and then the recycled air is used as an air-curtain (patent
pending). An airfoil with the rear cut off is placed in the nozzle
to provide the aerodynamic characteristics of an airfoil with a
Kamm tail*?) and reduce the diffusion of the airflow (patent
pending). Thus, an air-curtain with a high strength is realized.

ZNIEROLTT R, A/ MTCFRERD L,
DEIH,

People can feel safe using the equipment. Would making this

MR LD

equipment compact and easy to use increase its versatility?
BIROTEMEBIIAZ(ELOTT A, NE - BE/AD

AJEETY, Lh b, %ﬁ%’& 50dB AR ICHIZTWES, 2T

L7 BEIAICENR - E8RRE5RFEA, TTH—TV

Airfoil with Kamm tail

R [m/s]
Flow rate
12

e nn (RRIE)
(Threshold)

[

(a) BED/ XL
Conventional nozzle

(b) YIRFRAHA L=/ X

Nozzle with airfoil with Kamm tail inserted
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BLICEEHRZAFELTEZITOT, EEBERDIIHNBEMRESR
T ETREFICE R AIRE T,

The current virus inactivation equipment is still large and heavy;
however, it is possible to make it lighter and smaller. In addition,
the noise produced by the equipment is no more than 50 dB, a
noise level that will not make patients feel discomfort or stressed.
People can also see each other and talk face to face through
the air-curtain. Therefore, the equipment can be used in various
situations in medical institutions and business facilities.

SRICATTHRERLREHDNIL,

Can you think of any improvements to the equipment?

RIAEERRTIE., [ROBENBOND] LW BB RENE
ToNELI, TEEEH 99.91% LIFIFEEADTT A
IXNF—DNRORIENBLETT, 72751, FICERIN
’CL\%>7}<ﬁE3‘/7°L:J:IS’\‘\ AECREBICEXZEN D AT

EEDLOIEIEVWSYEEA, 5IEHE. RE2THRT
+7°»t.c$i%t:;”f¢56ﬁ%c:;‘£jjL’C%Ui@:

Users have told us they feel safe when using this equipment
in the demonstration experiment. We can achieve a SARS-
CoV-2 inactivation rate of as high as 99.91%. However, we need
to improve the energy efficiency of the equipment. Compared
with conventional mercury lamps used for purification, our
equipment is more energy efficient and has a longer lifetime and
fewer adverse effects on human bodies and the environment.
We will continue our research with the aim of contributing to the
realization of a safe and sustainable society.

#1 BHELED R#BH=#EICGaN (BHUTVL) LWSLEYEE>THILAIETLED ICKD3R
EHrRIVTAL] 28TLETOEERRETIIENTEDLS T2 EIIAEY  ZNICK> TRIBEIC A
TR DZ S ANBICHDINBFIBEOZSHERH TH B I LISV, 2014 FISHREFBRFIHR (£KR).
REELR (BR), PRE_LROIRIC/ —AUVYBZEIESNELT,

Development of blue LEDs

Owing to the realization of blue LEDs using gallium nitride (GaN), LEDs are now available
in the three primary colors. The Nobel Prize in Physics for 2014 was awarded to Professor
Isamu Akasaki (Nagoya University), Professor Hiroshi Amano (Nagoya University), and
Professor Shuji Nakamura for realizing light sources of all colors including white, which has
led to the realization a wide range of revolutionary technologies benefiting humanity.

*2 ALT—NOENFH=EREVMTLVROB A TRONI BN —RICEA > TERT 2R
DZLEELES, BREOBERERGSICHIAIShTLET,

Aerodynamic characteristics of airfoil with Kamm tail

A flow is concentrated to a point at the rear of an airfoil with a Kamm tail, which is an airfoil
with the rear cut off. Such airfoils are used at the back of automobiles to reduce air drag.

HERD DR ZTT AV NOEMMHRORE RFERREINEEIC L 2 ATRIER)
Verification of shielding effect of aerosols contained in human exhalation
(visualization by particle image velocimetry)

IT7Hh—TVEEL

Air-curtain equipment is stopped Air-curtain equipment is working When arm blocks air-curtain flow

ITHh-TrEEHE BiZIEA
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Challenging and innovative research initiatives createdby young researcher ,
Development of novel porous polymer resins bearing high stiffness and

excellent flexibility (receiving FOREST research grant from JST)
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(DM) Materials Physics Section
Designated Associate

-

Professor

HASEGAWA, George
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Dr. George Hasegawa wins “Fusion Oriented REsearch for disruptive Science and Technology (FOREST)” research grant from

the Japan Science and Technology Agency (JST). The project is concerned with the development of “Hard and Flexible” porous

polymer resins. Let’s ask Dr. Hasegawa to explain the details about this research project.

9. AIEMZBEEICOVLWTHA TS,
First, please tell us about the FOREST research grant.

BEREZ ICE Db A WRBINATA T 7 b ERIEN A/
R—=2 3V |I2BABY—ADRIHZBIET [RIRNHR] %=
HETDEVSEBT, 2020 FEICHE-EFHREBITD
JST DEFETT,

FIRLCWAEEEL-DIR, BEBNZFEELIOLIE
TIN5 A (T 5922 T. INETERRAEL >
T2 EEFIBRICT 2Rl E HH T RER T,

It is a new JST program for young researchers that launched
in 2020. According to JST, the FOREST program aims to create
seeds that lead to disruptive innovation by supporting powerful
young researchers in promoting challenging and innovative
researches arising from their original ideas.

My research aims at a new class of porous materials with
unique mechanical properties. | try to provide them an additional
functionality and wish to use them to achieve something that has
been unfeasible.

BKTCERERBINTWETH, EDLIBYETTH?
What does “Hard and Flexible” mean?

What is so special about your polymer resins?

[N—FZEERZIK] B LIEZOTTH, 74D NTE
FUEL, ZNTVWTRRY DL ICEMRBAET, EENS
FRIRS 2 LTTICRBREAMEITT, ZLT. 8~ 9 BIIFZERR
BOT, FEBAFO—LDESIZBRVWATY, ZOMADEE
. BEENDFFEDNRRID2ERDO—D B> TWET,

| have coined a name of “Hard and Flexible” porous materials.
They are much harder than a wine cork, but at the same time,
compressible to a great extent like a sponge, and recoverable
to their original shape after releasing the force. In addition, they
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are very light like a styrofoam because of high porosity, typically,
80-90%. Actually, the highly porous structure is a key of their
unique mechanical properties.

EARISADTERLEZTWETH?
What do you think they can be used for?

RELHEBINTEDEVSIFRND, BEIBEDHEFEDE
HAEAWEEZTWET, FHOFENOBREELTNDID
TIEBRLD, & BLOTRE~NDREN D73 WEVES
EVDOTERNERDOE THLEINIIAZERVWEY, fICHE
SN RRBORXELERHENEZANMICHBTELRLA, R
TEERALCWET,

One idea is the incorporation into a vehicle body because
of their ability to absorb large forces. They are supposed to
protect passengers from impacts in an accident. The low density
is favorable in terms of fuel consumption, and their thermal
insulation nature is helpful for saving energy concerning the

cabin air conditioning. It is also interesting if we can utilize a
strong repulsive force at the compressed state.

FEFELEFHEAEEHRVTWERRFLEWVIZLETT R,
So, this research project is still in an early stage, and expanding

its frontier.

SlE. INETIME-7z/ —MEEUANDLDT [/h—
FEREZIIGE] PMENBZLD EWSTEN—FDOHEIKTT,
o, ZOMEZFES>THIZWEWLST-ZTIREZTEITNILH Y
M=\ TT,

Now, we put most of our efforts to develop a new “Hard and
Flexible” porous resins composed of a polymer other than

the phenolic resins. We welcome any ideas and suggestions
regarding our materials.

20 M3IIAYILNI IVID3AdS
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EREESTHEMBRERIE. RORZBSEEFEME JEM 1000K RS ZERICE<0EHETFEMBHLZIMYBIZT,
10°m (089D 1Im) RT7—nd [F/77/89—] OHRT, HRABERISGADBNGHIZIT>TVWET, BRROR

BRIRICEAFIAE. FEALIOLWTRVEL,

The High Voltage Electron Microscope Laboratory has many cutting-edge electron microscopes, with the JEM 1000K RS Reaction

Science High Voltage Electron Microscope as the main microscope. These microscopes are widely used for nanotechnology-based

studies and perform measurements in the scale of 10°m to meet various research needs. We interviewed Professor Muto, Director

of the facility, about the main users and features of the facility.

FREEDOR—T v bE?

Who are the main users of this facility?

AR EE T 2L . 2T EE LA L REG AT
ZEoTLEY, FABEZRELCLEIE, HILLTAT TR
PBHOLENY - RRAVBEESINLZENGHYET, HBERAICH
RALFERD HYETH. BOBFORE WEHT L~ DR B
FEISHBANGLTOWET,

We keep the laboratory open to as many people as possible.
We do not impose any restrictions on any specific field of
research. We have a flexible system. We believe that by limiting
users, we would hinder the progress and development of new
ideas in the field. Although there are different schools of thought
within the members of the facility, we do our best to support
users having a wide range of operation skills from different
schools and departments.

HHOIWRBFEALEWVWSHZETTH?

So there are several different applications for this facility?

BRI H<ETBETHY, BELOEABODTHHEE:
AR TELRTNIEEHEAHY EFEBA, BFEHIRIEHRYIC
BEERTRVEBFREBHE TIILICAY, RALYBELZEHER
T5HICIE, MBOTIXRABETT, HAEAYLEVES
FREARRE /L 2B E L7 JEM 1000K RS (£, K475
BT CERAMEZBRIDI-ODHRERIEBELERET,

A microscope is only a tool, and it is meaningless unless it
enables us to observe and analyze the necessary sample. An
electron microscope irradiates objects with intense electron
beams in a vacuum, and unique devices are needed to observe
various materials. The JEM 1000K RS microscope equipped with
a differential pumping-type gas environment cell with a large
sample area is a key instrument for observing practical materials
under various conditions.

BRE - PM~DBEHREVOLOLERLET,

It's obvious that this is something you're very passionate about.

RBEEEFEMEL LT, BEFEEREELFEOITHIRER

BFIrLF—BASNREZHATHH THEEHLE L, Th

ICEVBECTITBZEHERN TELRVEVLRBOERE - 2iTH L
CENLDO=RTeit (FESZ774—) MATBERI=— R
by FELz, £/ 2018 FEITIFHARILERIGDEEEL &
B RISH R DR SHEDBRE(EE=-L4—T&5 ([+
RTVRERAL EMEIEN D) BRI AEREE R R E LT

We have acquired an ultra-high voltage electron microscope,
the world's first electron energy loss spectrometer that enables
electron scanning and chemical analysis. This makes it possible
to observe and analyze thick samples that normally cannot be
observed in the transmission mode and also allows to perform
three-dimensional tomography of these samples. In 2018, we
added an innovative function (called "operando measurement’)
that allowed us to monitor structural changes during chemical
reactions in gases as well as monitor changes in the production
and consumption of reaction gases over time.

S&ICmEly

Where do you see this technology taking us in the future?

RERFBSEETEMEIL. SHBbLZTOREVERMKIC
$oT ERRFDALS T, B SDGs Ih D HIHERD
HEEZ /T /A — 0BR[N OERRT SR E OB
ELTRIERANEHASINDEZEELADLEATHET,

Thanks to its broad-ranged utility, | sincerely hope that the
Reaction Science High Voltage Electron Microscope passes on to
the next generation as a unique Japanese technology that can
solve not only basic science problems, but also social problems
directly related to the SDGs from a nanotechnology perspective.

High Voltage Electron Microscope Laboratory History of High-Voltage Scanning

Main microscope

Transmission Electron Microscope
at Nagoya University

Name:

Reaction Science High Voltage Electron Microscope 1942

JEM 1000K RS Professor Sakaki (Department of Electrical
6.7m Engineering) installed a scanning transmission

Features: electron microscope, which was the first of its

Allows three-dimensional observation of very thick kind among the electron microscopes in Japanese

materials universities.

In particular, allows in situ observation of chemical 1965

images

3.6m Height:

reactions, such as oxidation and catalysis of various gases
Mapping function through elemental analysis and scanned

The first 500,000-voltage electron microscope in
Japan was installed in the Faculty of Science.

1972
A million-voltage microscope was installed in the

3.7m

[Top] high-voltage tank, (6.7 m+) [middle] lens tube (3.6
m+) [bottom] anti-vibration table (3.7 m =14 m)

Weight:
[Top] high-voltage tank, (20 t+) [middle] lens tube (10 t +)
[bottom] anti-vibration table (300 t = 330 t)

Year of installment: 2010
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School of Engineering.

1982

A high-voltage (1,250,000 volts) microscope was
installed.

2010

The JEM 1000K RS Reaction Science High Voltage
Electron Microscope was installed.
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oint Usage / Research Center

LHAEATIE, XBEDD [EFRHEIRLY—D7D
OMBESRTLMRIM S| ELTRESN, THRILF—
DEIH - ZH, EHE. TFE AHOSELLBHMERLE
BiEL-B T XL X —HMICEI2HRANA - £RHAR
ZEBARDIOHESRED-HD I AT LLE TIRIL H#E
ELTLWEYT, BRAOKRECHREEOMETE F. &K
MRAOKE EHERMTEITIZ LT, RALMRFERE
T37-0OMEEE, MMMIEE, ETEMELILL
HETHEHRAEDMEBEEZHRAANATLIENTEET,
HREAFMNA - £FRAAREZCHLZOH G, AHERFROKE L
HRICHAEE D £, ZELEEN,

HAZKBEOURMCHIALAEGZEDFEMIZ. TE
URL ZZELEE W,

IMaSS has been designated by the Ministry of
Education, Culture, Sports, Science and Technology
(MEXT) as a "Joint Usage/Research Center of
materials and systems for innovative energy
management.” Through joint usage and research
related to energy management technologies, it
serves as a venue for everything from fundamental
research to system-building for actual deployment
in society, aimed at more advanced, fully optimized
energy creation, conversion, storage, transmission
and utilization. At this facility, researchers from
universities, research institutions and other
organizations based in Japan and abroad can
engage in joint research together with IMaSS
personnel while utilizing a wide range of equipment
including film-deposition systems, micro/
nanofabrication equipment, electron microscopes
and many other types of analysis instruments.

If you wish to apply for joint usage or research
at this facility, please consult the IMaSS staff in

advance and apply.

HME Web 1M %
TECERWL,
See the website for details.

https://www.imass.nagoya-u.ac.jp/joint

HERFA - HFEAHARL S

HEAMBOSA—Y

Image of Shared Use

AR OBEERVARFUNDOKEEBICFIES S
HBEXBAREZECHRT—L

Academics or research teams of the IMaSS including
researchers from other institutes/universities.

EP N A BARUNDHARE (HRAKRE)
Nagoya University Researchers from other universities
researchers (research representatives)

A
7,

v
AR OMEER. 3206, T — 2S5 F A L= £ RAR
SRR T A REOBRRFMICETS
ERARHI DU RRED -0 D> X T LI
Joint research by utilizing the facilities,
equipment, data and other items of the IMaSS.
Wide range of research from fundamental research on

advanced materials and devices to systems engineering
for their social implementation.

v
EFB T RLF—(TRILF— ORI - i B,
EESHE DR EL - B3HFEL) DER
Realization of the development of environment-friendly and
sustainable energy-saving and energy-generation technologies

(Improvement of efficiency and sophistication of energy conversion,
storage, transmission and consumption of energy)

HRAMARFORI

Application Flow for Shared Use

K- TR

Universities / Research institutes

|
HREFIA - RAFARGE

Application for shared use/
joint research

¥ !
M IMasSsS

ZEHEBRT KK 2T LR
Nagoya University Institute of
Materials & Systems for Sustainability

BRIR
Adoption
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HVEM

RFAST

Shared
Equipment
Laboratory
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AFViEA&KE ULVAC IMX-3500

lon implanter ULVAC IMX-3500

ERA/NYZREEE ULVAC QAM4

High Temperature Sputtering Deposition Equipment ULVAC QAM4

FIB-SEM HITACHI NX2000
FIB-SEM HITACHI NX2000

4> L>X SEM HITACHI SU9000
In-lens SEM HITACHI SU9000

AX—2>% CL HORIBA WD201N
Imaging CL HORIBA WD201N

TEBHAEEE RIKEN KENKI AC-3
Work function measuring device RIKEN KENKI AC-3

I3y ariEssE HAMAMATSU PHOTONICS PHEMOS-1000
Emission microscope HAMAMATSU PHOTONICS PHEMOS-1000

i 88X 7 v/s% Nikon NSR-2205i12D
i-line stepper Nikon NSR-2205i12D

FIAVY TV 4T 75 R X500

Nano inprint equipment SCIVAX X-500
L—Y—SEME Y /¥X OLS-4100

Laser Confocal Microscope Olympus OLS-4100
RCA %&%E& X)L+ 18-MR12

RCA cleaning system Dalton 18-MR 12

K HEE X)L Fy 18-MULL

Organic cleaning system Dalton 18-MU11

EREHZESEEEEBEFHEME JEM 1000K RS
Reaction science high voltage scanning TEM JEM1000OK RS
EOBREEFREFNEEZANETEMR
JEM-ARM200F (Cold) (UREBEETFBEME)
Aberration corrected scanning TEM JEM ARM200OF
BERARHEEEEBETFTEMSR
JEM-10000BU ( YR = IE & F B S )

Aberration corrected scanning TEM JEM-10000BU

BERRHEZEEEFEME JEM2100F-HK

Transmission electron microscope JEM2100F-HK

BFOXEEEBEFEME JEM2100M

Electron Spectroscopic scanning TEM JEM2100M

8 5t MBE & &

MBE with 8 sources

8TV /R bAY RISy REE
Magnetron sputtering with 8 sources
3TV TR AV RNy REE
Magnetron sputtering with 3 sources
EFREALEE

Electron beam lithography

YRIT74F MA-6
Mask aligner MA-6

ICPTyFYI/&E
ICP etching

AFVEAKE

lon implantation

BRI
Electric furnace

X #AXEFHHEE ESCA-3300

X-ray photoelectron spectrometer ESCA-3300
BRAKFEREETIXATHAD S TEE SPS7800
Inductively coupled plasma atomic emission spectrometer SPS7800

ERRHESNEEEFEME JSM-6330F

Field-emission scanning electron microscope JSM-6330F

X #REFEE RINT2500TTR
X-ray diffractometer RINT2500TTR

CHN 3I—%— MT-6
CHN corder MT-6

BiAE Q< 7 7EESME 3200 QTRAP
Liguid chromatograph-Mass spectrometry 3200 QTRAP

ECR-SIMS Ty FYJ/&E
ECR etching with SIMS

LML —H— MISHRTL
Femto-second laser for micro-
fabrication and measurement

FHEWebb balEHCESL,

See the website for details.

EmAREMIR X T L Bruker Dektak XT-A
Stylus profiler Bruker Dektak XT-A

ICP FZ4xTyF+ 4 ULVAC CE-S
ICP etching system 4 ULVAC CE-S

ALD(77RX=RX/H—=ur=)
Ultratech/CambridgeNanoTech Fiji G2
Atomic layer dposition system(Plasma/Thermal)
Ultratech/CambridgeNanoTech Fiji G2

LP-CVD samco LPD-1200
Low pressure CVD system samco LPD-1200

ICP FZ4TyFx1
samco RIE-200iP ICP etching system 1 samco RIE-200iP

ICP FZA4ZTyF+v 2
samco RIE-200iP ICP etching system 2 samco RIE-200iP

P-CVD1
samco PD-220NL Plasma CVD 1 samco PD-220NL

ICP FZ4TyF+3
ULVAC NE-550EX ICP etching system 3 ULVAC NE-550EX

EB#EXE

ULVAC ei-5 EB evaporator ULVAC ei-5
Ry REE

ULVAC CS-L Sputtering system ULVAC CS-L
XFSEEF (BBIvvEYSH)

FILMETRICS F50 Automated Thickness Mapping Systems FILMETRICS F50

ERMIBRSHTEE MI-4000L(FIB-SEM)
High-speed sample fabrication / analysis system MI-4000L

ERAAVE—LIMIH FB-2100(FIB)

Focused ion beam sample preparation system FB-2100

TLIAFVHREREE PIPSII
Precision ion beam milling system PIPSII
JAREIaviRYy v —

Cross section polisher IB-09020CP
EREFEME JEM-2100plus

Transmission Electron Microscope JEM-2100plus

NAF [ EEMELAS FIB-SEM X754 ETHOS NX5000
High-speed sample fabrication / analysis system ETHOS NX5000

SURMALELE

Rapid thermal annealing

EEMNETFHEME
FE-SEM

BR X REFERE

X-ray diffractometer

RFEHBEME

Atomic force microscope

XBAEEBEFAHAEE

X-ray photoelectron spectrometer

HRoA< M7 7EE5HE QP2010 Ultra

Gas chromatograph-Mass spectrometry QP2010 Ultra
EREFHEMESRATL JEM-2010F

Transmission electron microscope JEM-2010F

IRLF—HEE X RomEEMEEREFEME S3000N
Scanning electron microscope with energy dispersive
Xx-ray spectroscopy S3000N

X @K EFHHEE ESCALAB250Xi
X-ray photoelectron spectrometer ESCALAB250Xi

Institute of Materials and Systems for Sustainability, Nagoya University Pamphlet 2022
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EZHEARZTIE. 1965 FICHKAE THH T50 AL FDEFEMTEL K
BN TR, #HRZ2EEI 288 EEFEHRRANROEEEZRDICEY
Fl7, FIC2010 FICKRESN, HILL [RERFBREEEEAEFHE
iRl &, ARPATOREORGPRREZBRESTHIEN KDL, FRiE -

AdOLVHO0gVT1 3d0ODSOHUIDIW NOJdLD313 I9VLTOA HOIH

Rk - BOR IHAX—BEEMROBREFRICEL, FU—r(/_R—vavIickWICERT
KB &0 BILDTEBEBCY, AMBUEL, Z0MOSEBEFEBEREET

Director / Professor 6%@%”%5%%%5&& LT\ $¢@Eﬁ%%‘it&;‘);ﬁﬁﬁ%%ﬁtfé@
MOUTO Shunsuke o xm BiRE. EEXROWMAELLHMINTNET, SHEBRNLETH
MEOMER L Z—ELT, SOICHEEDTEEZH>TULEXT,

Nagoya University has seen prolific, world-leading research in the field of high-voltage electron microscopy
in Japan since the construction of a 500 kV electron microscope in 1965. In particular, the 1000 kV Reaction
Science High Voltage Scanning Transmission electron microscope, installed in 2010, facilitates the observation
of reactions and phenomena occurring in gaseous environments, aiding in the research and development of
environmental and energy-related materials. This microscope can significantly contribute to the field of green-
innovation research. The laboratory operates as an open research facility for all researchers of Nagoya University.
Joint initiatives with other universities, research institutes, and industries are welcomed as part of our aim to

become an international center for electron microscopy.
AE+E 517 IKARASHI, Nobuyuki

Bi%

Professor
WE R SAITOH, Koh LA BIA YAMAMOTO, Takahisa #EJH BEA KUWAHARA, Makoto && £8 NAGAO, Masahiro
Bl R - 2R HiE (TZHER) AR AR
Vice-Director / Professor Professor Associate Professor Associate Professor
=4 THE ARAI Shigeo AR BE3 OHTSUKA, Masairo O A% HIGUCHI, Kimitaka LA &KX YAMAMOTO, Yuta
HEERR 5 Bl 541 e (L (%))

Designated Associate Professor Lecturer Technical Expert Technical Expert (Ph.D.)
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SR HERMEERDO /Y —VIL—LE(TE, PFHRIELFS —,
CVD . Ry RUY S EDRREEB. YA T7 747 EFRHEEEE. ICP T v
FUORBEOHMIMIEE, SEM, ESCA, RTRHANEME. FE X iRME
WEDOHMEBELRELZLDEIFNAEBENRESNTEY., SEMHOFE

R BN S, YAUR/F/MT, S5ICRASH £ TBEVHRISERSNT
Rk B BYET, T, XBHREEORTUTLERIY—F A2 7S BEDAAF

Director / Professor VTUT)D/\jm,ﬁtL’C\ j‘/*ﬁ*ﬂ' * T/ﬂDICC%?é?iTﬁiﬁéﬁﬁ L’C
KATO, Takeshi BY, FRADZOFREICABINTLET,

The clean rooms and other laboratories of the Research Facility for Advanced Science and Technology are
equipped with molecular beam epitaxy, chemical vapor deposition (CVD), a sputtering system, and other film
deposition equipment; a mask aligner, electron-beam lithography, inductive coupled plasma (ICP) etching, and
other micro-fabrication equipment; scanning electron microscopy (SEM), electron spectroscopy for chemical
analysis (ESCA), an atomic force microscope, an X-ray diffractometer, and other analytical equipment, as well as
a wide range of other leading-edge equipment used in a wide array of research operations ranging from thin-film
deposition of various materials to micro- and nanofabrication and material characterization. Furthermore, this
facility is being used as Biomaterial Hub of Advanced Research Infrastructure for Materials and Nanotechnology
(ARIM) Project supported by the Japanese Ministry of Education, Culture, Sports, Science and Technology
(MEXT), providing technical support on nanomaterial processing and nanofabrication for numerous researchers

by utilizing multiuser instruments.

KE S OHNO, Yutaka X I NAKATSUKA, Osamu #k IEJE MATSUNAGA, Masahiro KB A# OSHIMA, Daiki
wniz #BE (TEHRR) Bh# B#H (TFHRER)

Professor Professor Assistant Professor Assistant Professor

Institute of Materials and Systems for Sustainability, Nagoya University Pamphlet 2022
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Director of the Center / Professor
AMANO, Hiroshi

REILI PO REBRE LY Z—d. BAAVTL, F/H—RV, RIETARREDRR YAV HRlER W=7 /34
RRRINZEIHWIL I PO XAREZHETIEHIC, BEAAMEZBRL. KREKOIL I bO=ZJREZXOEBRZAIK
THIEEBRNELT, TR 27T F£ 10 AICERIZINFE L7,

LY R—F T DDOEHLBERINTEY, FEWICEVT, ZNETNDORBOEHF LY TIVIROFMBELLITA V77 %R
THYVET, MR- 508 - TAAR - AR TLOERBZASHEOFT, —BELIEERRE - HEFHZEBELET,

HRICETHIFLALCHBDAVEATIR T NARAREZBE LT, 21 BN D IKY 2T HTIRERAMOBEREZEDHET,

The Center for Integrated Research of Future Electronics (CIRFE), established in October 2015, engages in
leading-edge electronics research—including research in the untraversed area of devices with gallium nitride,
carbon nanotube, SiC and other post-silicon materials—while also cultivating top-notch human resources to lay the
foundations of the future electronics industry. CIRFE is divided into seven sections, each staffed with instructors
who serve as leading specialists in their field, and equipped with outstanding research infrastructure. The Center's
fully integrated joint research and education system covers everything from basic scientific education on materials,
measuring, devices, and applied systems through to the completion of student educational courses.

Through research on energy-saving devices, an area in which very little experimentation has been carried out

anywhere in the world, CIRFE strives to foster well-trained human resources who will lead the field of manufacturing

in the twenty-first century.




ARZ—HA—IZ2VTRP2ZIEBCEZL,

Please refer to page 2 for the AR marker.

Device Innovation Section

KFTF/NARER

KRTNARB T, BUAYTLRRICTARBREDTA R X vy TREBECF/ h—RrHRzhLelLzZmTL o b
AZJZRMRTDOWVWT, FIRBEEARFEOBLS IO TALAFEREZTV. FHET M RBIKEZBEELTEYET, EH

RO DT /NARERE - 1FE - FEICESETC—BLAMRZTIZET, P2 TN OEILIEZBELET,

The Device Innovation Section aims to develop devices with new functions by establishing new crystal-growth
methods and process development for cutting-edge electronics materials with a central focus on wide-bandgap

semiconductors, such as gallium nitride and silicon carbide, and nanocarbon materials.

A fully integrated

research approach enables us to establish a unified process from crystal growth to device design, manufacturing,
and assessment.

RRILI A= ROEBEBDIEMA) VLARMCEYFEEEHT NMREERTEHDFT—RIEOE N
ERAANNIRERZRENI O, RERETFEE. 7/ BEORRRUMIEXT, LHICHRZIT>TVET,

To realize gallium nitride semiconductor devices that will serve as the foundation of next-
generation electronics, we carry out a wide variety of research from the growth of bulk crystals for

& am A =

Crystal Growth

use as substrates free of killer defects to the growth and processing of next-generation quantum
structures and nanostructures.

XEF & T AH ER
AMANO, Hiroshi SASAOKA, Chiaki HONDA, Yoshio
< vy H—F - 3B < LR IE e
Director of the Center / Professor Designated Professor Associate Professor
O BLMREBHT A XORAL O BLMREBHOWKS O UL LD
2 v2F LA 2 BEUTMROWR 2 meT A RRE
Generation of noble nitride-based devices Study on nitride semiconductor crystal Creation of sophisticated devices based on
and their contribution to the development of and devices Nitride semiconductor
new infrastructure
He Hz EH K# A ME
e TANAKA, Atsushi TOMIDA, Daisuke NITTA, Shugo
ey BEEHR R EHIR FEEHR

Project

Designated Associate Professor

R GaN /87 —F /31 2 DR
Creation of Next-Generation
GaN Power Devices

Project

Designated Associate Professor

BERTVE-TERAVE
Z{HRRFERT DR DMK

Development of fabricating process of
nitride crystals using supercritical ammonia

Project

Designated Associate Professor

EHHBCY LS RBRREMNICLS
KT/ RBAFE

Study on innovative nitride semiconductor
crystal growth technique and future devices

KA —& R NTA BT B8
@ OHNISHI, Kazuki SENA, Hadi FUJIMOTO, Naoki
W BEDZ A HEA

Project

Designated Assistant Professor

ARG/ T — T A RIERICAS 2
fERA R ORISR

Development of crystal growth method for
high-performance nitride semiconductor
power devices

Project

Researcher

ZIMEEERICLD
HBT BIFICBI T 285

Development of heterojunction bipolar
transistors (HBT) by nitride semiconductors

Project

Researcher

ERE GaN NLIRERD

AR OHR

Research of growth technology of
high quality GaN bulk crystal

. BE EX s R F =B
Q FURUSAWA, Yuta ? WATANABE, Hirotaka WANG, Jia
W mza ¥ mza MRE

Project

XH X—
EEHE

Visiting Professor

Bk ER
BEHE

Visiting Professor

Researcher

74 K8y F¥ ey 7HEF (BA | GalnN) @
BRHER. 7/ AEEEOHR

Study on crystal growth and device
function of wide bandgap semiconductor
(BAIGalnN)

OTA, Koichi
BEHE

Visiting Professor

MUTO, Hirotaka
BEEEHIR

Project

ZK #F OTOKI, Yohei

A %18 NISHITANI, Tomohiro

Visiting Associate Professor

Researcher

FKRTFNAZRERDI-HD
BREECYLEE-REAROMR

High quality nitride semiconductor
crystal growth for future devices

/N EX KOIDE, Yasuo
EEHE

Visiting Professor

EEEHKR

Visiting Associate Professor

SB &% WAKEJIMA, Akio

Project

Researcher

GaN DERI p BF—E>5E
HRETF - ABFT M ROBK

Spatially selective p-type doping of
GaN and related novel electronic
and optoelectronic devices

A I MATSUMOTO, Koh
EEHER

Visiting Professor

H3E PEHfE KORAI Takao

BAVWEKE
Visiting Faculty

Institute of Materials and Systems for Sustainability, Nagoya University Pamphlet 2022
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Surface / Interface

BiE -
BRET., o2 ThHEoh T\ [HEEE] 2B LABTI2IET. MAAZZTEIEIHALMEL. WELAEOMYBA LR
FMRloERBAEERLTWVET,

IXNVF—EEBRTDIODNT =T NAZR KBEL., LED, £7Iv/ R, BEE, ISICEFAIEICRID 2 /0 8

The materials used for power devices, solar batteries, LEDs, ceramics, and superconductors that help solve environmental
and energy problems, as well as proteins required for drug development analysis, have crystal structures. By increasing
our understanding and utilization of crystal growth, we aim to develop various materials that may change the world and
produce materials that we have never encountered before.

FiaE & Bl &% RHE &X
UJIHARA, Toru TAGAWA, Miho HARADA, Shunta
iR HEHIR HEHIR
Professor Associate Professor Associate Professor
E)i ERARANZALIZE IR 7Oz 0@RE Ei’ EhHFoECERENEFALE E)i HERM R0 RBEHIE
2 MEMERERS (SICPAINEY) OXR 2 AR/ RMR OB 2 Control of defects in crystalline materials

Study on a novel processes based on
crystal growth theory for high-quality
crystal of functional materials (SiC, AIN, etc.)

The Creation of Bio-inspired
Novel Functionalized Nanomaterials

BmAR 'R m AR EN WER Ra
YOKOMORI, Maasa TSUNOOKA, Yosuke MATSUBARA, Yasutaka
SREUES \ - 2 MEE MEE
Designated Assistant Professor Researcher Researcher
O EHTEF T EABEDEL O REAET LAY O SiC KB BHBIENRESBLL
2 IR 5 AR RO 2 Digital Twin for Crystal Growth 2 BHOWERGs ab-vay

Development of
biohybrid porous colloidal crystals
with new functions

Simulations of dislocation contrasts
in birefringence image considering
photoelastic effect in SiC wafers
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EEHER

UDA, Satoshi &H#H — AN KAMEI, Kazuhito w —E

BEEHRER EREHR

KUSUNOKI, Kazuhiko KA BEE TSUKAMOTO, Katsuo

EEHR

Visiting Professor

HE BH
BEEHE

Visiting Professor

FURUSHO, Tomoaki

2 FRiE LIV, Xinbo
WREEHARE
Researcher

FT/MBTNAR

DEERAMIBARRKBEILI OV RORIEZBEL. A—FrF/ Fa—TICRKEIND T/ BEM RO
TNAZDRBICMYBATWET, AMEOBEREHFHIICH
ERFEMCLRMEDHDE N F LY P ESUBRIBEEEL VT I 7V T NAZE2REL, T b0

BEENLT, EHTEEICFKEOEDLZIE

Visiting Professor

KIE E#E  YONEZAWA, Yoshiyuki
B

Visiting Professor

Nanomaterial devices

Visiting Professor
ZH @AB KUTSUKAKE, Kentaro
BB HERER

Visiting Associate Professor

ZORENAF - BREDREEED, DELVRRTETICESIAZIVHEOBEICEMLET,

Visiting Professor
AR BES  SUZUKI, Koki
MREEHRE

Researcher

Aiming at the creation of future electronics with affinity for human beings, we are striving to realize electronic devices
that are transparent and flexible, taking advantage of the characteristics of nanomaterials such as carbon nanotubes. We
will realize wearable healthcare devices that can be placed in direct contact with soft tissue of the human body.

RE S
OHNO, Yutaka
HiR

Professor

KERT/MRICESLC
HIFNF—BRIRT /N ORI

Project

Development of energy-saving advanced

electron devices based on
nano-carbon materials

#k IEIR

Bh %

MATSUNAGA, Masahiro

Assistant Professor

Project

h—RrF/HRERV
RBRBRITICET AR

Energy harvester based on

nano carbon materials

KB Aff OSHIMA, Hisayoshi
EEHR

Visiting Professor

T TY RU=
HRERMARE
Researcher



ARZ—HA—CD2VTWEP2ZIBCEEL,

Please refer to page 2 for the AR marker.

IRV —ZTTNNA Energy Conversion Device

Project
FhX B ERABERTRENALL R ARARARERIET 3R
USAMI, Noritaka

< Advanced photovoltaic cells with earth-abundant materials
- R (TEHRM)

Professor

Fei=5 /N X Advanced Device

AR = A &R
SUDA, Jun . HORITA, Masahiro
B (TZ2HARE) deb EHER (IFFRM)
Professor Associate Professor
S GaN /$7—5 /342 S ARy Ky T R EOMIIRY
5 GaN Power Devices 5 Characterization of material properties of

wide bandgap semiconductors

+/&EFFT /84X Nanoelectronic Device

:Fﬁ ij@ Project

HBNT/BFTNAROTHO IV EFEEEE S L O RER T OATRR
Research and development of thin film and interface engineering technologies of
group-1V semiconductors for low-power consumption nanoelectronic devices

NAKATSUKA, Osamu
P HE (ITFHRR)

Professor

SOINOY1D3T73 3dNLNd 40 HOYIVISIY AILVIOILNI 404 43LN3ID 3I4dID

Semiconductor Engineering

and Integration Science

".é."lh‘? = Project
s 5

HET T ARBBCAIAR T AR - FEET 3%
- MIYAZAKI, Seiichi T *

Study on Materials Processing and Characterization for
*’ HiZ (IEHE Advanced Electron Devices
Professor

)

TILF 74Py AT alb—3 88 Multiphysics Simulation Section

TLFI4Py IR IaL—avBTIHREFLRNLOE—FBHELY/ORAEY 7 RANEEBRNZBITEZN
BMETEIILNF T4V I RERRICEDICFEAREAERRARDO S IaL—2av0ERZFELTHAREZT>TLET, %03
i, BAHY TLRFRNT—TNAZDREHIToOTVET,

The Multiphysics Simulation Section is engaged in research with the aim of realizing multiphysical-system-based

predictable crystal-growth simulations that integrate first-principles calculation with macroscopic fluid dynamics via
thermodynamic analysis. Additionally, this section is pursuing proposals for new gallium-nitride-based power devices.

=

— Frontier Computational
~ = =h
JAYTATHEDERF Material Science

=
= Project
BE B=
FUGERRROFEY IaL—vaVItd MR
= i
= SRIRAISH, RKenl Computational Studies on Semiconductor Crystal Growth
b =
Professor
s Project
F A

RNOHE - 7 — 2 HFNFEORMK L Z OIA

YOSHIMATSU, Katsunori

Development of mathematical and data scientific methodology
HEHIF for fluid mechanics and its applications
Associate Professor

~ Project
. KT ER B
. BF-REEFREAEFRICLIRA - RAYVEOHE
) ARAIDAI, Masaaki - -
First-Principles Study on Electronic Property of Surface and Interface
» B

Assistant Professor
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., Lo — o Materials Science based on
AYE1—T47 ZAPERZ

Computics

MEBRPOERIZ. T2ORBEEXZ. NEOLEFLRVICES LY, EEDR IV OFKELZYERF
DERITENTICIEIVEZLESHEAEFELOBENAETY, TNEAVE2—TAIREFVET, K4
FZDaAYEC2—TA0R - TTA-—FITEY, N7 —FBEEF /MR BEFRORFOERZBIRLTVLET,

Progress in materials science contributes to our life via the development of technology. To take
advantage of recent amazing developments of computers for materials science, it is imperative to
make interdisciplinary collaboration between physics and high-performance computing, that we call
computics. We aim to forward the progress in science of power semiconductors and nanoscience
based on the computics approach.

- L = m 71 Y FIv 3
OSHIYAMA, Atsushi BUI, Thi Kieu My
BEHR BHEBHK

Designated Professor Designated Assistant Professor

BFRHHNPICLIREREB LT GaN ® MOVPE i EDH—RES Tab—va>
R - REYEOHE First Principles Simulations of

First-principle study on thin-film growth and GaN MOVPE Growth
surface/interface properties

Project
Project

Sis RS Materials Nano-Characterization Section

BFEME BEFRFATI 74— 2B W, BEREICBIIEZTNRNAADF /AT —IL - F RSy @R #EFEL. [T
NAZBEDOEEA] . ¥ EXRRAOEFTBEODERICETHNEZELE: TREETYHE] HEZ2ELT—<ELTHE
EEHTVWET,

The Materials Nano-Characterization Section develops nanoscale operand analysis techniques for
semiconductor devices under operating conditions using electron microscopy and electron holography.
These efforts are part of research centered on themes such as interface electronic properties involving direct
measurement of device operations and electric-field response measurements for semiconductor interface
electronic structures.

F/EBEFYMHE Nano-Electronic Materials

Project

E+E BT
. >/ PERR L SR BFEMBTERICLDEFO T /N1 RHRER
I+ IKARASHI, Nobuyuki e ’ -~
Nano-science and advanced electron microscopy for device innovation
« Blera—f - HE
Vice-Director of the Center / Professor
EE @E Project
. FRBR T /N4 RBAFEICEF 7S in BT EHERE IS L B IR
NAGAO, Masahiro ) ) .
Analysis of Magnetic Properties by Advanced Electron Microscopy toward
4 BT the Development of New Devices
Associate Professor
e 8 3?5 !ﬁ% Project Bar‘h TE;E
{ KAN(’) e BERBTHEMIECLIZMA YL (GaN) i LS LBEON IR VANAKR, Nebue
‘_ﬂ-‘ ’ ol Advanced electron microscopy analysis of GaN and other nitride semiconductors BALWHE (REHR)
€ B Professor Emeritus

Assistant Professor oo

AT ALIGEES System Applications Section

NTVy FA—PBEIBEHE, BAMV 77, SOICEREBRAMER CERINIBALBBCEERE (T—%) O3
R, MNURSEZENELT, XT—FEESF, SHSH, BIOFERMELALNT—ILI b=/ XRMORAFE
ZITWEY, o, BUAY VL (GaN) OFEEE, LIS ARESRTHICAT TORRLIT>TLET,

For the purpose of realizing high-efficiency, small, and lightweight power converters and motors used in hybrid vehicles,
electric vehicles, power infrastructures, and next-generation airclafts, we carry out applied research on power electronics
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ARZ—HA—IZ2VTRP2ZIEBCEZL, E—
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K.

technology by integrating fields related to power semiconductors, controlling technology, and magnetic applications.We
also conduct researches for RF applications focusing on the advantages of gallium nitride (GaN) devices.

(o]
Pyl
m
E m
—=
N —IT L2 FA=%2X Power Electronics : Q
(5
z
[=] 53 Z
m
- Y
A BE& SH = m
- YAMAMOTO, Masayoshi i IMAOKA, Jun %
dzh B o« e =
Professor Associate Professor 4
- - m
S GaN & SIC /57 —¥FHE T2 — W HHHTE O SHBMTSREFLERY> S D CRBR e
2 zoEgiEA 2 AT-TL bRz RS L T OEREH >
GaN and SiC power semiconductor module Development of Next-Generation Power Electronics ;
techniques and its industry applications Technology Based on Advanced Magnetic Application lw)
and Modeling Techniques and Its Industry Applications o
m
. %]
XX =9 Q HH R ‘ . MAAL o
KURIMOTO, Muneaki ARAI, Daisuke KAMIYA, Arihiro o
o T e 3 ) oo = go = o
¥, EHE (TEHER) q?'?; HEE <47 HEE T
Associate Professor Researcher Researcher fe)
o o o il
§%Eﬁ~ﬁﬁkwv—¥§nyl—»§;ﬁ?5 §/W—Iv7hn:71@%uﬁmgn5 é\%N&ﬁCN7—¥§¢%91—»® Bl
2 BRAGHEINIET AR 2 GaN F 1A RDEB ORI BT 2 RBEWRRETOEREH S
Study on electrical insulation for high-reliable Analysis and optimization of the behavior of Research of electronics packaging technologies for [
and low-loss power semiconductor module GaN devices used in power electronic circuits GaN and SiC power semiconductor module and its x
industry applications and its industry applications m
m
=
B E— wFFNYT T459 TFR *B &
: 4 SHIGEMATSU, Koichi SENANAYAKE, Thilak Ananda = YONEZAWA, Yu ;
. -
& e e < e 9
Researcher Researcher Researcher I~
o o o »
O A7—ILYRZsABESHO O GaN FWHERTFERLL 9 GaN & SIC /¢7 —$WHEEALL:
2 YRAFLYTal—va IR 2 BB TIRER 2 EPEBNTHEROMR

Research of advanced system simulation for
Power Electronics and it's applications

High Frequency Wireless Power Conversion
Circuit using GaN Semiconductor Devices

Research of high efficiency electric power
conversion circuit using GaN Semiconductor

Devices

ek =
EEHE

Visiting Professor

SATO, shinji A EH HOSOTANI, Tatsuya

BEHE

Visiting Professor

aE i
BEERR

Visiting Associate Professor

ISHIKURA, Yuki ¥ It SHIN, Jongwon
EEEHER
Visiting Associate Professor

Mk A% MUKAIYAMA, Daisaku
BEHERE

Visiting Associate Professor

®RZ77 /T
BB EHER

Visiting Associate Professor

MOSTAFA, Noah

= [E) % [] %

RF Circuits

BERIFNVF—REPREAERBEZOCA/7AK - IVRBAZENELT. FREABALPERTA
AZDERMERER EICEIFEAREEToCWET, BAAYTL (GaN) O TIIDORHMEENLES I LT,
IXNFHBEOKBLGEIRZBIEL, ERSEHRAUEEZMIIIHTOERRICERLET,

RF circuits group conducts researches of new circuit technology and the basic performance
improvement of the elementary devices, aiming for micro- and millimeter-wave applications such
as wireless energy transfer, next generation wireless communication systems, etc. By taking full
advantages of gallium nitride (GaN) devices, we aim to dramatically reduce the energy consumptions
and contribute to the realization of the society coping both convenience and sustainability.

R’ &=
@ HARA Shinji

fE% £—
SAKUNO, Keiichi

Project
2470 - TYRIEAOAD GaN (B L7 EIBEE&EHRAT

Circuit design technologies using GaN for microwave & millimeter-wave applications

FEHER

Designated Professor

Project
RAV0K - TYRBADRD GaN (SE L7 R EHRMT

Circuit design technologies using GaN for microwave & millimeter-wave applications

MEE
Researcher

Project
LY - TI~YE GaN BIEEER AT

GaN circuit design technology in millimeter-wave & terahertz band

HRE
Researcher

N
SUEMATSU, Eiji

Project
2470 - TYRISAOARD GaN (B L 7B B R EHRAT

Circuit design technologies using GaN for microwave & millimeter-wave applications

MEE
Researcher

K &2
TANBA, Noriyuki
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E@EEEB International Research Section

BELEABAKE LHICHRBEEZTVEY, FERNGMTRY N7 -0 8L, 2L EEMROWSTRICEIRLET,

The International Research Section engages in research and development activities together with invited
visiting professors from overseas. The Section is cultivating an international research network to form a central
venue for nitride semiconductor research.

;)’Z'Iﬂ"f’\j,:&':'ﬂ{,?rﬁﬁlﬁﬁﬂs New Approaches on IlI-Nitrides

INDLDTNARIE, BEOHBORREEBRD7-HI, 542 II-BAYFEEROERIVBETT, N
BEREL AIPN O L5 B LWMEHE, HEOT7 70 —F CIEERTELR A 21T A RMEREEER T D72
2. LW 7A—F&2EHRLTWET,

Future devices needs further IlI-Nitride semiconductor development, to go beyond the limits set by AR
the current materials. New approaches like N-polar surface and new material like AIPN are explored
which to achieve a device performance not possible using conventional approaches.

Project

T I —_
b 7“ J A I‘ 7t 7 N 22 Better device materials from a better understanding of crystal growth
PRISTOVSEK, Markus
BEHR

Designated Professor

T /N, ZBFHK New Device Development

V¥ 7av RAYRF INY RE2=77 Faky +744
SEONG, Tae-Yeon BOCKOWSKI Michat Stanistaw CHOWDHURY, Nadim
BB & 8 YU BNVKE

Visiting Professor Visiting Professor Visiting Faculty

oo W . — Do HE ME = Research Strategy and
Eﬁ&bﬁkmﬁ :/H\:E—IE}I:&L'*E;&—”B Joint Research Promotion Department

AERIE, R, BIURAERELEFAROEAIFBELTRY T -0 ZBEL, TNEBLIEAMKRC XA R ZHE
T5=HIC7AY s bOSE, BEEZITVWET, £/-. A¥EFERNIYY -2 TLTHS GaN AREEEDOEHEBIEELIBEWET,
This organization was established to build a network as a co-creation platform for studying wide bandgap and
ultra-wide bandgap semiconductor materials. And it is in charge of planning and managing projects to promote

human resources exchange and joint research through the research network. This section is also provided a
function secretariat of GaN research strategy office of Nagoya University.

AH = wH F hnste &
¥ SUDA, Jun ARAI, Manabu » KACHI, Tetsu
< YK — - KIE (TEFER) |8 BU—5— - BESR < BERIE

Professor Designated Professor Designated Professor
HE T REE B TTFAR IFA4T
SASAOKA, Chiaki ANDO, Yuji MATYS, Maciej
4 BEHR Py HEHE (TEHER) BB
Designated Professor Designated Professor Designated
Assistant Professor

KE #h— n BA i
MIZUNO, Koichi ';_I FUJIMOTO, Hiromasa

v FEEH URA <P BEZRURA
(EEEAT) (EEEAT)
University Research University Research
Administrator Administrator

¥ URA= YH—F - 7FI=2bL—%—
EEARP=FMMAR - EXEEHEHERS




C-TEFs

CIRFE-Transformative
Electronics Facilities
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IXRLF—FEMILY O/ REREHRIE. EHERFERRME - &
ks RTLRARAD ) =2 IV —LRERBR T, ANHERIE. GaNHRICH TS
Director / professor WERER - T/NMR7A€X - FHlZE—RX X=X TITZ 5% 1,000n (&
SUDA, Jun ZZ1,000: BHRTYT7, £25210,000: 7ALRXRTYUT) DARZEFIY—
YI—L%EHL, HREROMERERY £,

HRE - %
Al =

The Center for Integrated Research of Future Electronics -
@ VouTube ) , e i i

Transformative Electronics Facilities (C-TEFs) is an experimental
facility of IMaSS at Nagoya University. It has a large clean room of

about 1,000 m2 (Class 1,000 exposure area; Class 10,000 process

area) for conducting accelerated crystal growth, device processes,

and evaluation in GaN research and development.

BH E— i & HE FHK wH F
ONDA, Shoichi KACHI, Tetsu SASAOKA, Chiaki ARAI, Manabu
BIERR - HERR BIERR - HEHR BRMERER - HELXR RABRELEHRMER
Vice-Director / Vice-Director / General Manager, Technology General Manager, Ultrawide-bandgap semiconductor technology office
Designated Professor Designated Professor management office / HEREE
JUNE =)

Designated Professor

General Manager, Technology development office
SHE R
Designated Professor
B B Bl BE3A EF 2%
NISHII, Katsunori YOKOYAMA, Takahiro AOQOTO, Koji
BN —T y? EfisL-7E HEB
Technical Staff Manager Deputy Technical Staff Manager Technical Staff
M E A L fREE IE i
OKABAYASHI, Shinji YOSHITSUGU, Koji ITO, Masanao
HRE HRE MRS
Technical Staff Technical Staff Technical Staff

Institute of Materials and Systems for Sustainability, Nagoya University Pamphlet 2022 23



>
K4
3
(@]
>
o
<
>
z
0O
m
o
K
m
>
(%)
c
bl
m
<
m
z
—
—~
m
0O
T
z
o
—
o
@
<
0
m
z
-
m
o

AMTC

Advanced Measurement
Technology Center

vy E— R - W
ik BlE

Director of the Center / Professor
'ﬁ KATO, Takeshi

SEARMER L2 -3, SNETOMBAOL DI —IARENARM Y —X2ERAL. SEFHAIMORERE.
BREREHARARBLOAMBERZT IO OMMBE LT, T 2T F4 BICRISNEL, AEX2—Tld. FTRDOES
EEFEMERR L RRRINERMARIERERIC. ARAEEETZTEHARR. BXHRR. BREEHRER. ¥>s0t0
VHAREZ—BLUOEADHORRH WL IAbAY Ly 2— BREAENEMAMGLELOEED T, EFEME
Al BREOREDR, RALFEDRL. XROXEFHR. F/MIFAD 5 DO FOSEFHRRMOEREAMBEREHEELTWES,

This Institute has developed unique and advanced measurement technologies in the High Voltage Electron
Microscope Laboratory, the Research Facility for Advanced Science and Technology, and other facilities of the Institute.
The Advanced Measurement Technology Center, which was established in April 2015, aims to explore and develop
novel measurement techniques, operate multiuser instruments, provide opportunities for collaborative research, and
train highly skilled scientists and engineers. The Center is operated jointly by Nagoya University graduate schools and
research centers with ties to this Institute, including the Graduate Schools of Engineering, Science, and Environmental
Studies, and the Synchrotron Radiation Research Center, and external institutes, such as the Aichi Synchrotron
Radiation Center of the Knowledge Hub Aichi and the National Institute for Fusion Science. The Center is divided into
the following five sections: Electron Nanoscopy Section, Electromagnetic Wave Measurements Section, Elementary

Particle Measurements Section, X-Ray Spectroscopy Section, Nanofabrication & Characterization Section.




ARZ—H—ICD2VTEP2ZIECES L,

Please refer to page 2 for the AR marker.

B FIEMESTAIZE Electron Nanoscopy Section

BFEMBEZRAVEEREERTESLSUOYHAEEREELT. BFLANLER /EFEERET. NREFEFTEICLSS
JA—R DR TFEAORBERAE. BEFRIET I 74— L2 ZRTHEERNT. BEFHRHOTS 74— ICLDBHIB DR
18k, HRABETOMZERIGART VY FER /S oifizRxESE X7,

In this section, techniques for detailed structural analyses and property measurements using electron
microscopes are developed. Topics include atomic-level analysis of spatial and electronic structures, precise
measurements of nanoscale lattice distortions using convergent beam electron diffraction, three-dimensional
structural analysis with electron beam tomography, visualization of electromagnetic fields using electron
holography, and operando measurements/observation of chemical reactions under gas environments.

F/BEMANEWERE  Nanospectroscopic Materials Science

SHOKRLRS/ TOBEEMBI T, BEETEEMFIENDRMEYARM, ZNISHESIETF RIEF K. i?“:ti%zﬁ
PREBEDHEHASICL->TEMNICHHOMEEZR EI T TVWET, RADI/IL—T TREREHROEBEET
FEWMIE - BFHNE (M2 T74~7T40 2] HiisEadhbE T, C@J:')f&ﬂ'/"ﬁiﬁﬂﬁrﬁ?}\ﬁ’é%Eﬁﬁt:%;ﬁ‘ c
DT EFEEMAEL. TRBERROXND=ILEFBEMRERO O DIEEREBAMBT LI EAHMNELT
WET, MRIE. BHERROEAYEECHIMTAAENZO S/ EHAEL VIERHAERIO. UFILIXR
Bith. BREHSIH REMME,. €T7IVvIREF. 7274 MERICHOEZALBREAMBOTICETRPET,

In current practical materials related to nanotechnologies, defect formation associated with impurity doping and surface/
interface structure control drastically improve their physical properties. Our research group is developing precise nano-
area analysis methods using advanced electron spectroscopy/microscopy in combination with ‘informatics’ techniques to
clarify the mechanisms behind the material functions and the guiding principles in the development of novel materials. Our
research covers topics from fundamental physics such as measuring magnetic moments in sub-nanometer areas to the
practical analysis of materials such as lithium ion batteries, catalysts for purifying automotive exhaust gas, ceramic devices,
and ferrite magnets.

Rk &4 . KIR EA
MUTO, Shunsuke OHTSUKA, Masahiro
Bz -
Professor Lecturer
O BFEHAREEMLLTAALE — - 75420 O BIFeRUL T HREEALL
2 I/ A KBS VBRI BHR 2 VA ERROERSHFEOMRLLORA
Study on nano-metric analysis and Development of Quantitative Site-Specific
development of energy-related devices using Analysis Method for Practical Crystalline
electron nano-spectroscopic methods Materials Using Electron Channeling Effects
[ & BiE OKAJIMA, Toshihiro =1% AI& TAKAHASHI, Yoshimasa #80 #X HIGUCHI, Tetsuo ATH—Y Z7EF IESARI, Fabio
BEEHER BEEHR EEEHR BAWHE
Visiting Professor Visiting Professor Visiting Associate Professor Visiting Facultyr

BFRFT/YWETITSF Electron Beam Physics

HEABEHECALVEFIHELAAFLLVETE—LE2HD W RMROETBEMELE Hctzféj\ffﬁi;‘f@ﬁaﬁ%
EIToTWET, HMERRLARAEVRBNLABETRBLVOBEFREM L MAE R A B - ETEMERLE
HREFL AL DT RILF—DREES K ORI OBAEZ R L. 7L/X’)’—)bd)h%;_iﬁ%@ﬁfﬁftﬁt"\@mﬁﬁ
AREZEHTWET, £z, EFEFTPCEF IR NF—BRDALEDHODDEFEMBERM ZARISTEAL.
HER/NT =T NARDRIBRT P BB OF Ty FERACEAMB OBEAFMEToTWET,

We have developed next-generation electron microscopes using innovative — EE R
electron beams such as electron vortex beams and spin polarized beams. % SAITOH, Koh
. . =S . s
Our newly developed electron microscopes show the world’s highest level « PURTES et

Vice-Director of IMaSS / Professor
of energy- and time-resolutions, and have been applied to the visualization
EHFMBFC—LEbLLE

of high-speed phenomena in nanoscale. Also, we have performed vek o
characterization of actual materials such as defect analysis of power devices Development of Nano-Characterization

A A q Methods U: | t Elect B
and operand TEM observation of battery materials by making best use of eihods Heing fnnovative Election Beams
various electron microscopy techniques.

Project
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RE EA
KUWAHARA, Makoto
HEHIR

Associate Professor

Ae—L Y M REVRIB/SVABFRICED
HRIMFEORS

Advanced Electron Microscopy Using
Coherent Spin-Polarized Pulse Beam

Project

iR A
f NAKOSAI, Sho
dgF HEPH

Designated Assistant Professor

BFEMSICL2 MRACHIVYERR

Investigation of Topological Materials using
Electron Microscopy

Project

& WK &R SR

Project

Project

BH &*
ISHIDA, Takafumi
B

Assistant Professor

T T47 BFE—LHIES S URERTEA
HREFRAA—I VI EORE

Development of New Electron Beam Imaging
Methods Using Active Electron Beam Control
and Detection Techniques

® &
YU, Xi
HRE

Researcher

7z LAML—HF -T2 HEERE D
HaEm Lo OREYERT

Nano-characterization for improving laser
fabricated functional surfaces

AHE E#& UCHIDA, Masaya
EEBHER

Visiting Professor

|y F HIRAYAMA, Tsukasa
EEHR

Visiting Professor
Wi JE YAMASAKI, Jun
B BHIF

Visiting Professor

Electromagnetic Wave Measurements Section

T5ARBPDEF - DFDPODIBARI MIVBRICEZ TS AT BB E, BXECHELSDE
BN ERARTIILICLY. T7IXIKBMERED IRV - T LA

R, REDEAEDER -
DHEHRMOAERICEBMLES,

This section is dedicated to the advancement of techniques to control energy systems, such as
nuclear fusion using plasmas. Research is focused on developing methods to measure line emissions
from atoms and molecules in plasmas and reflected light from light-emitting bodies and other materials.

=% Vi L

Elementary Particle Measurements Section

WEICHXELIERFREREMZHRELT. FEIOM EANERYICFHERICEENG, BRHEZFE>RNFIa—F %
FALCEARESY (E73Iv k. RFF. BIF. KLk E) oRBEEHN LRV TZIBARI [22—FY5945574]

DRRZTVET,

This section specializes in the development of muon radiography, which is an applied technology to obtain
images inside extremely large structures (e.g., pyramid, nuclear reactor, blast furnace, volcano). This technology
makes use of muons, which are elementary particles found in charged cosmic rays from outer space that hit the
Earth, and other in-house conceived techniques.

KERE AL 25 R

it R
NAKAMURA, Mitsuhiro
Albra—& - Hug

Vice-Director of the Center / Professor

RATRFRIAR 2 BEE L7

AEUEE O NERRARARAT R A DB R

Research and Development of Inner Status
Investigation Technology of Large Scale Structure
Objects by Using Modern Nuclear Emulsion Techniques

Project

EBE &
SATO, Osamu
FEEBED

Designated Lecturer

=a— M /RBRKOBEA,

F—y 22 —RREEAAKCLBEAHR
Neutrino Oscillation, Dark Matter Search
Experiment and Researches with Tracking by
Nuclear Emulsion

Project

Instrument Development

Project

Project

RE BB
MORISHIMA, Kunihiro
EHE (BEHRM)

Associate Professor

FEHBBBEIRTREHRA X -T2 7 Rk
[RFHEAR] ORIMRAKLZOEHE~DILHA

Development of Innovative High- Resolution
Three-Dimensional Radiation Detector “Nuclear
Emulsion” Technology and Its Applications

thl &7
KITAGAWA, Nobuko
FEBN

Designated Assistant Professor

BRFRZERREREA
FHRAA—IV T BITORRFAFE

R&D of cosmic ray imaging techniques with
nuclear emulsion




ARZ—HA—CD2VTWEP2ZIBCEEL,

Please refer to page 2 for the AR marker.

&#/H % NI
FUKUDA, Tsutomu | ROKUJO, Hiroki
FEBI : REBN
Designated Assistant Professor Designated Assistant Professor
C G
O FKF " Za—btY/ " ORBROFIRICLZTEAIRKOKOREA, O RFRERERVEFEL Y TROKOE - BR& -
o o N L ae
= RFZEARR LR A WS AR OHRERA = RABRAOERLBIANF —RERROMAR
e ’ § v a o LA % YAMAMOTO, Saya
Experimental study of elementary particle "neutrinos” to R&D on Precise Observation of Cosmic Gamma )
elucidate the origin of the universe. Pioneering new Rays and High-Energy Astrophysical Phenomena MREEHEE
application techniques using nuclear emulsion detectors. with Nuclear Emulsion Technologies Researcher

X¥R49 L5 ER  X-Ray Spectroscopy Section

HoPmHWb 7Oyt Z—DBEFER VIRV E—LIAVEZFTRALXBOARTORELCERZ L L
HIZ, FIEMPEERARBLENDOICHAMEEZEDET,
In this section, innovative X-ray spectroscopy techniques using the electron storage ring and spectroscopy

beamlines at the Aichi Synchrotron Radiation Center of the Knowledge Hub Aichi are pursued. In addition,
applied research aimed at developing new materials and pharmaceuticals is conducted.

d3LN3ID AD90TONHOIL LNIWIINSVIW dIDONVAAY DLWV

[ElpLiE]
S pagy Energy and Phase Interface o2
I3 J)b ; .
* *E EMWH'*'I' Materials Science
[=:2
AR it Mok 3R]
YAGI, Shinya IKENAGA, Eiji
Bz ‘ HEHR
Professor o Associate Professor
§ F/ T EERRED DD § BRIES L UMES/ BEMRHCE 12
2 BEERMROMRELGA 2 e X B KR
Developments and Applications of Functional Research and Development of Advanced X-ray
Materials Consisting of Nanoparticles and Spectroscopy Techniques on Environmental
Thin Film Surface and Catalyst Nanofunctional Materials

K {——Bf MIZUMAKI, Masaichiro & H BBIF YOSHIDA, Tomoko

BEEHR EEHE
Visiting Professor Visiting Professor

+/ 7J|]I 'l',,\_l Nanofabrication & Characterization Section

RN ERARERICEESN TV I2FREREE, MEMITEE, 2 - SHAERELLOHBEEL IV —VIL—L4
R ALT, EEEAK. F/MRER, /T, EWE/.;I',,\ ICBETARMOBERERY ., BEET A AERICERLET,
This section develops the state-of-arts techniques of thin-film deposition, nanomaterial synthesis,

nanofabrication, and associated measurements and evaluations. Shared instruments and clean room at Research
Facility for Advanced Science and Technology are provided for the development of advanced functional devices.

/N X Nano-Spin Devices

F/RE Y

miE BlE e
T
AT RS SUBBEBEREY PRSI R TN ZROHRAR
KATO, Takeshi " o e -
Developments of Functional Magnetic Thin Films and Spintronics
tr2—F - HF Devices

Director of the Center / Professor

y Project
B K
* - AMLSA HMNER/SZ— VR FEDRFEEZOGA
OSHIMA, Daiki ) )
Development of Fabrication Process of Micro Magnetic Pattern and
B#E (TZ2HER) Its Application

Assistant Professor

=y j(fi ﬁi Project
OHSUMI Katsufumi CFUT AR —F AT S EEBLRERLIE E& #B SONOBE, Yoshiaki
o [NEESUIBI Research and technical support of Advanced Research Infrastructure ERHE
MEE for Materials and Nanotechnology Visiting Professor

Researcher
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Division of
Materials Researc

MEEIZERFT

Director of the Division / Professor
NAKANISHI, Kazuki

MERIREFITIE. B4 HEM - MR OYERE. FRTOEX, BEHE. B EEFME. > IaL—>avREEITL,
INLDOME T NARRFFPEBRICHE UM TR, BTEFEZHELTCVEY, BIFEOYE - R - TRLF—OHE
MFIAE WS RBICEEES T, FROIAXNVF -V RTLARELFRT NARITEILDHBEME - Kimt/ MBI 2H%
ZHEL, RENABRAICISTEIR - AT X070 OMBRIEMRZTVES,

The Division of Materials Research (DM) carries out research on various materials and substances, their properties,
production processes, structural control, and the evaluation of their performance toward many applications, and
also promotes development to design devides to incorporate these materials into device. In addition to research on
the improvement of industrial materials, the utilization of resources, and the optimization of energy sources, the DM
also promotes cutting-edge research on novel materials and nanomaterials that are expected to be useful in future

energy systems, energy-saving devices, and advanced materials systems from a long-term perspective.




ARZ—HA—IZ2VTRP2ZIEBCEZL,

Please refer to page 2 for the AR marker.

1‘2]’*5]-%’|‘$E‘|3 Materials Physics Section

FEMA. HIEHE. BEEE, (A REE AIREN - 2P BT VSRR ER BRI OERR
VCIGAMRZITV., ZThooPtEom b, RRICLETNARICHELEMRYEOMRREHELE T,

The Materials Physics Section carries out fundamental and applied research on dielectrics, magnetic materials,
superconductors, ionic conductors, optical properties, catalytic properties, and other material functions. Research
on material properties that are necessary to achieve new devices through the enhancement of properties and the
discovery of new functions is also performed.

§+§,ﬁ{$j]_'_7"_ Computational Fluid Dynamics

HO¥V3IS3Y SIVIHILVIW 40 NOISIAIA WA

RARREIV 21— Ial—2avTERT 5. 5tERIEASF (Computational Fluid Dynamics : CFD)
ICERVBEATLET, &<IC, BBEARICRBEEYT S, [ - R - BENBELCHEERAZRIILEVE
PN 5 CEMET (Multiphase Flow) @ CFD ISEALTWE S, BHROBEOREOREA TE LLBI - ILER-
RBAA*ERECRITI-060 2L —arvFEOREDOIEN, RIFELERNT. RELSBERTOM
BffADYIalb—avICBYBATHWEY, £/, BRFEICEITREZAV IR FLREEEDDBEDES)
A EDRFICBIE L 7R R ICHEELTVLET,

We are working on computational fluid dynamics (CFD) to analyze fluid phenomena by computer simulation. In particular,
we focus on the CFD of multiphase flow in which gas, liquid, and solid phases coexist and flow while interacting with
each other. Multiphase flow is intimately related to crystal growth. In addition to the simulation method used to analyze
the convection, diffusion, and mixing of several kinds of liquid at an interface, we carry out simulation of the interaction
between liquid and solid particles and among liquids, bubbles, and particles. We are also involved in experimental research
on the development of a method of controlling the movement of disperse phases such as particles and bubbles using
vortices in a liquid.

Al F=E =EE EAER
! UCHIYAMA, Tomomi TAKAMURE, Kotaro
o oaE <GP 9%
Professor Assistant Professor
5 5
O RHERROFEN Y IaL— varHEOMFKL O RAEOHRBLCREREEED L
O BARBIFLE-0ER ° BERRTOEROBMEL w“ ) )
o a il % NAKAYAMA, Hiroshi
Development of Advanced Simulation Method Efficiency enhancement for crystal growth o o
for Flow Problems and Utilization of Natural process utilizing fluid convection and mixing BEEHR
Flow Energy behavior Visiting Professor

ZFA ME{LE Porous Materials Chemistry

BFEEPHEZRVIREAREEHE LT, BEE LS IvI/INOERENTF. B - EMA (7YY R
ICE2FET. BABRZILEMBORAE B LOBENHEZIT-TWET, £/, HEINZAEEEETIH
Bla, DBEEEAE - BEF - IEIBE  BHEBRAC~OICHAMREHELTVWET, HTILECHEEES K.
BRILFHREDENTLOBMEZED, BLOHEE CMAFEOBERICOVWTHEHLAICTEI LT, BRIE -
IRLF—DBICEII2REBICEBRTAZLEZBIELTVET,

AR

Based on the liquid-phase synthesis utilizing polymerization-induced phase separation, we are developing various porous
materials ranging from ceramics, organic polymers to organic-inorganic hybrids. The materials with a controlled porous
structure are applied to separation media, adsorbents, catalyst supports and battery electrodes. We aim at revealing the
influence of pore property on each functionality by interdisciplinary researches with analytical chemistry, organosynthesis
and electrochemistry in order to contribute to the development in energy and environmental fields.

i R&AN x£=
;_' NAKANISHI, Kazuki HASEGAWA, George
OGP wrE-us d3p EEEmE

Director of the Division / Professor Designated Associate Professor

S WIREICLD S SAEMBOMENEE

E ZILEMR SR L I5A E ZDBRACFENIGHA
Structural Control of Porous Materials via Architectural Design of Porous Materials and
Liguid-Phase Processes and their Applications Their Electrochemical Applications
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J/EE&HEHZE Nanostructure Analysis and Design

BRAGEZIy /MBI OFEDZE, RE - BRAR - RELLOERFARESERICBI2RFELE - B
%ﬁtﬁﬁ FEICERLTVWET, ARSIV —Td. COLILEEEZ DN IEDIETREABEICERL, &

BUBFEMEBELZA VS /BROBERR - 2N zbEIC. EICEIIv e NRELIZTEM IR
PH I RER T O X DRARET>TWET,

AR

Functional properties of various ceramic materials are often related to the atomic structures and electronic states in
the lattice mismatch regions such as the surfaces, grain boundaries, and interfaces. We are attempting to develop new
functional ceramic materials including new ceramic processing techniques from the viewpoint of controlling the lattice

mismatch region using the nanoscale analysis technique of high-resolution transmission electron microscopy.

o Project
LA @A
F/ EERIEICED AR T Iy s MR ORR
| YAMAMOTO, Takahisa = peET=Y "
b Development of Ceramic Materials by Controlling the Atomic/Electronic Structures
B (TEHER) at Nano Scale

Professor

Eﬁ’ﬂ_’,?"_ Theoretical Chemistry

2T —EAN—XDOR WHEHF B ECEESNHZEAW O TOBES AR, BAFGTEMKEZ B VR 2
FEOTLNIVILCTAT T L, RFREFROHLVEFHEERBOMFKZIT>CLET,
[Za—F %y b, 75735, graphics processing units. CUDA. BET5). 7'V — % |

My group is involved in the development of machine learning algorithms for chemical data, the AR
automatic design of molecules using structure-property relationships, parallel algorithms and
programs for material simulations on massively parallel computers, and new gquantum-chemical
theory for molecules and solids (neural networks, graph theory, graphics processing units, CUDA,
density matrices, Green's function).

g-f E %# - Project
N AFOBFREERCCLEREOFEMFEL. ThEBWYEDKE
YASUDA, Koji AR =
Quantum Chemistry and Chemoinformatics, Methodology Development and
IR Material Design

Associate Professor

=t 28 Materials Design Section

A -RE - TRV -MBEOHMEBEICEBL, 2RT. 3RAWERENLDF/LEL TR/ ED D, MK
DM EEZRETEEDIC. FIRERCESL. BEHEICI2MEORENE LD/ OMBRF DR ELZHELET,

This Section promotes researches of material design with a focus on the microstructures of materials used in
environments, electronics, mechanics and energy-related fields. Toward the aim of improving the performance
and making major strides in terms of enhancements, the MD performs advanced studies through new
compositions, novel composites and nanomaterials from the perspective of two- and three-dimensional and/or
nanometer-scaled structures.

os Engineering for Nano-spintronics
j_/Zt Eﬁlib}*—l— ]EJ?’I?_ anc? Magne?ic MaterialsIO
RS OEBBERELZF OIALT—MHORELZEELTC. REVREN LT RALY—FHRICETIFE
DEREFERDA T X - %\IZ\&/—\@%%/\@;W%E?EL’Ch\ia“ S, BV OMEERICET S
MBERRIDAEHAY A= ROERE - BROFRC, BRIPOACVREERLTENEZB LD
@1‘717{‘4&7‘/‘41%57‘%@&L:’]‘ﬁj]E/‘NCEXU%ﬂ/\fGL‘ij' o, RERBIREME - KABAEME -
FAZIRTNARIZETBH L WEEEBEM R ORIEICEE T 2HRRECEDTLET,

We are pursuing novel energy conversion via spin currents and contributing to the construction of Society 5.0 in the fu-
ture. In particular, we are actively engaged in experimental and theoretical studies of spin caloritronics, which explores the
physics of the interaction between heat and spin, and in the development of materials and devices for generating spin cur-



ARZ—HA—IZ2VTRP2ZIEBCEZL,

Please refer to page 2 for the AR marker.

rents from heat currents to generate electric power. We are also conducting research and development on the creation of
new functional magnetic materials devices.

Py Ko s Fy =0 eE
H MIZUGUCHI, Masaki 'y MIYAMACHI, Toshio
{ﬁ BIBPIR - HE ,"'} 3
Vice-Director of the Division / Professor Associate Professor
O REHREEHETS O BRERBIEHRO
o I " o =
= R T ILF R ORI = RFRT—VKRE - REYETE
F o £ . /NFE XK KOMORI, Fumio
Development of functional energy Atomic scale surface and interface S a
materials based on magnetic materials characterizations of functional magnetic BEEHE
materials Visiting Professor

f%i%ﬂ‘?f*:ll?"- Environmental Materials Engineering

HO¥V3IS3Y SIVIHILVIW 40 NOISIAIA WA

REMHTZICrrD2HMH2HALARERREXMEBEBRLESTEFABIND LS ICA>TWET,
IxNF-—EEEEHEBONEMRLZHETILEHIC, BHEMBEHFN AT CEAATEZHFLL S
JHERMEL (Ce02 % Zr02 % &) DREFECLHEET N AFFEICH T, RRECHICHERNFZEZEALILHR
EHELTOLET,

AR

Material engineering for environmental preservation can contribute to reduce resources and an energy risk as well as to

bring environmental depollution. Especially, our research concerns physics and chemistry of nanocrystals such CeO2 and

ZrO2 in automotive exhaust treatment and their reaction dynamics simulation. Our unit has been concerned with an iLIM
project (MEXT) as a project leader for these years.

a— Project
BR &R 4% AR
SRR T A AR A MR ORISR
g HATTORI, Masatomo TR e _
Development of functional composite materials for environmental purification
Bh ¥

Assistant Professor

F/AF=IR

%=t I % Nano lonics Design Engineering

LEGREBEISIANVF—BEZHEIIRERZREBELUPFTINTSE Y, ZOMREOREREZESREIC
BRHLIHRZT>TLET,

RE. RV, BAEHE, 7vyHRo v MV AZ0LEREBOREICEB LM - REERE &HIHEICE
Y 5HF %A, NEDO, JST-ALCA, BEAZE (Fr2fl : EEEFERERZ) FTWMYBATLETS,

AR
All-solid-state batteries (SSBs) have been expected as next generation rechargeable batteries with high energy density.
Our research Gp. has focused on science on interfacial ion dynamics around the homo/hetero interface. Our recent target
is sulfide-based, oxide-based, and fluorine shuttle-type SSBs, which are financially supported by NEDO, JST-ALCA, and
Grant-in-Aid for Scientific Research on Innovative Areas “Interface lonics”.

)\lll %.%% Project
UK LEFEE A EDRMRBAEAA I AT NI ROBFEEZFDREAF VY EA4F I RICETEHE
g IRIYAMA, Yasutoshi semx 7 ” *

#IE (TEHRH)

Professor

R&Ds of Advanced Solid State lonics Devices and Science on Interfacial lon Dynamics

FINAFTFNNALRZETTH  Nanobiodevice Design Engineering

HHRF/NAFTNARDHRE - Al Yy T —2 Al @i, EFESRZPARICLY. PAYT/LEE -
IPSHIFEBAERE - > TIvIF - ETRENARBRERREEMIAOI-OOMEET-o-TWVWET, &
NODHE . XREQ-LEAPEFAEGRRE. XREYTUTILDX T Ty b7 +—LBEETRYBATLET,

We are investigating cancer genomic medicine, iPS cell regenerative medicine, pandemic AR
prevention, and quantum cancer immunotherapy towards future medicine through the integration
of novel nanobiodevices, big data Al analysis, and quantum life technology. These projects are
supported by MEXT Q-LEAP Quantum Life Science, MEXT Material DX Platform Programs.

8 === Project
" BB EE FISAFTEIAR - N - RFESHR S BRREREE
BABA, Yoshinobu
Nanobiodevices, Al, and Quantum Life Sciences for Future Medicine
W wE Geriamsmm)

Professor
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M7 At RXEE Materials Processing Section

MEEE7OCRICETIMREEDDEEDIC, SEREIE - ERAME, ABRECEEIIRA Y —ZHAVHEM
BMIALF—EBMT NAZ2OME, SHELKREE - BRI - RETOLXZICEITOMRELHELET,

In addition to research related to material production processes, the Materials Processing Section performs
research on mechanical energy conversion devices that make use of high-performance thermal-insulation and
-shielding materials, thermoelectric power-generating and dielectric elastomers, and other such materials, as well
as research on, for example, high-efficiency hydrogen production, combustion, and power-generation processes.

j‘/#%%ﬁ'é?[‘?_l’*il— Functional Nanomaterials

HOYdV3ISIY SIVIdILVIN 40 NOISIAIA WA

F/LRILTHAX, R, RuzdliElLzF/MEE. ROV IMEHCIE G WERRAYEEZRL, L
WHESBEM B E LTORAMNM ARSI TWES, MR T AR TIE, EBE2RTSH/ WEEZHRIC. BESM.
BRBEHEDBE, BERELLZTVL. FILLEFTANIR, TR LF-—MHORETED TLET,

Nanomaterials with controlled size, morphology, and dimensions have been emerging as important
new materials owing to their unique properties. In particular, two-dimensional (2D) nanosheets,
which possess atomic or molecular thickness, have opened up new possibilities in exploring
fascinating properties and novel devices. The Materials Processing Section is working on the creation
of inorganic 2D nanosheets and the exploration of their novel functionalities in electronic and energy
applications.

RE = N 0 L\*rw
OSADA, Minoru L KOBAYASHI, Makoto ~'_'_"_ YAMAMOTO, Eisuke
g e ¥ oz
Professor Associate Professor Assistant Professor
S RS/ MEERBLL O mRTYYZTYLIEY S FERRMIHF/ S~ b0
2 EHRIRBTHHOMNR 2 BFWEERELIRT BN 2 ReLTYTEH
Development of environmentally friendly Development of nanosheets and Bottom-up preparation of non-layer
electronics using two-dimensional materialsas layered compounds with strucutred metal oxide nanosheet
controlled electronic structures
M &  SHI Yue
MAKBEARE

Researcher

Z23h )l/'ﬂf,? Radiation Chemistry & Biology

KUMAGAI, Jun
< IR JRHE 7 HARADA, Katsuyoshi

Associate Professor =8

A Visiting Professor

o FYAMRHEBLIE - BEBRAERYS

9

- LRS- EMHEOMR " S

E o oot ot #M %E TSUDA, Taishi
Chemical Reactions and Biological Effects _
Induced by Photo- and lonizing Radiation as BNVWHE
Studied by Detection of Radicals Visiting Faculty
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Division of =
Systems Research
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WPIR - 0B
SR CREB

Director of the Division / Professor
KASAHARA, Jiro

SRTLRIRBMA TR FRFAERAUECH DREICAMNLAHSOBRICETIEREIMELT.GEL IR —ZH-
WX - A ARG, MEYICLZRERE YVELEE, RAGERIOIRLT— - REOEENMZT>FEORRELL
ZITVWEY, £l ZNWoZDNRNICERATL2HDOE BRIV T — I/ RIMPRBY R IAY MRMICET2&mERDH R
LHEELTWET,

The Division of Systems Research (DS) aims to develop key technologies contributing to sustainable and ecological
society, such as advanced energy conversion, transmission, and utilization technologies, bioremediation and
substance synthesis using microorganisms, energy and environmental impact assessment methods from various
points of view. For the effective use of these technologies, the DS also carries out leading-edge researches on wireless

communication system and urban traffic management system, etc.
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Conversion Systems Section

i 2T LE

RERAMECTAENAIANF BB RTLOBEZBRELAARICRVBATEYEYS, MIYIPEEYEZOS
MEIRNVF—EBEMORAFE. Thr—YavRBRICIIMEREOI VOV RTLONE - SHERILEZED TLET,

This section is engaged in research aimed at the creation of ecological and cutting-edge energy
conversion systems. This includes development of highly-efficient energy conversion technologies for
biomass and waste and downsizing and high performance of the combustors and/or engine systems by
applying the detonation phenomena.

- IR F¥—TIT% Energy and Environmental Engineering
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WIRRIE QR MIBR. MBICHIYEERREMROANEERLT 270, BECARLAEDSE
TAERERBLEHARERANESNEI X LF —ZHEEMOBERICRYVBATHES, FIC. N(F<
APEEYOENENARMOBFE. BEBROIRLX—ZWT O ICET2REREZHOBRBEL LN
IRAT BRI OREREZT>CVET,

AR
In order to embody the sustained security of global environment and the local material recycling society, we are engaged

in development of the new ecological and highly-efficient energy conversion technologies, using the high temperature
processes such as combustion and gasification. We develop the highly-efficient utilization technology of biomass and
waste, elucidation of ash behavior and ash adhesion control technology in the energy conversion processes of solid fuel.

FLHE —EB A REE
NARUSE, Ichiro ¥ UEKI, Yasuaki
¥ 4 A& - #R IR

Director of IMaSS / Professor Associate Professor
Bk - HIRBRIEA R m iR

TANF TR ORR

Development of Highly Efficient Energy
Conversion Technologies for Global and Local
Environment

BIR7 02 OREANERHRN
HIFNF AT OMF

Project
Project

Development of Sustainable Energy-Saving
and Low Environmental Impact Technologies
for High Temperature Process

Propulsion and
Energy Systems Engineering

HMEITZXILFXF—RATFLIE

Thar—>ay (BBERRE) OERHR. RUZ0
TLGRHREIT>TVWET, Thx—YavRREFMATIE, BERCIV IV VR TLOEHMA/NE -
SRV ETERT . ZRAEVATLEZRENOERETSHILICAVET,

R FEAER - T RZ—EVI VIV EADYR

In this laboratory, we are conducting basic research on detonation and its application to aerospace

propulsion and gas-turbine engines. By utilizing the detonation phenomenon, innovative downsizing
and high performance of combustors and engine systems can be expected. The detonation engine
will fundamentally change various systems.

34

SR RER - Ml 17—
KASAHARA, Jiro MATSUYAMA, Koichi
WPIR - #HIT 4 BEHE

Director of the Division / Professor

Designated Professor

5 5
O BEMET PR—YayIVIVICHTIHR O FrR—varvIVvIYOFHEEESRTLNDIGA
o o
4 Study on High-Thermal-Efficiency Detonation 4o Application of Detonation Engines to Space
Engines Propulsion System
JILL S REL &
KAWASAKI, Akira ITOUYAMA, Noboru
y 2
GFr I Y siEmxn
Assistant Professor Designated Assistant Professor
5 5
O FhR—av BB O 2 FhRr—yavRROLFTENERETRISA
[ o . o
o TRAF TSRO & Study on Detonation Phenomena on the

Detonation Combustion and its Application to
Energy Conversion Devices

Viewpoint of Chemical Engineering and Its
Application
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*“/ I* r] —7 :/Zj_‘AE‘B Network Systems Section

FY LT =0V ATFLEBTIE. MAREN AT FILF—FEEEREZDOACIZILF -V X TLADETE - HIHEMH. BB
HICERAIARSBEY A TLARZDRBEYRISAVE, ZFNOA V75 DERICARARESEREREEVRATLREICETS
BEHOMELEHEELTVET,

The Network Systems Section is pursuing cutting-edge researches, such as planning and control method
of energy system connecting various electricity/heat sources and demands, future visions of environmentally
sustainable urban transportation system and its optimum management, and wireless communications necessary
for realizing such infrastructures.

MIRBEIE R T L Wireless Systems

BRALAMLAFHEAIEAHSZERIZ-HOOMNARMCTHLE/EBRBHEICOVT. TOERISISHAET
DIEEWDBOFR -FFRETO>TVET, IS, TRILF—EEIRTL RBYATL, FELERERLE,
ZADBETHEELED [KBRIZATLICHET2BERNEHHO/H OE|IRBEI AT L] ZERLTVET,
ZITlE, BEBRAEZITITIERSATLEREZHENICEE LRE(T2IL2BELCVWET, FLVRT
LORBOHICIE, BELIT TR AERMMO B, A X—2Y LU YAIKRABE. BARBELL-T
LHEBBERMOMBTEZOREDEFER/EToTVET,

We investigate and develop a wide variety of wireless communications that are essential for realizing an environmentally
friendly sustainable human society. Our research covers basic theories for real applications, focusing mainly on the
total optimization of sensing and control in large-scale systems with wireless communications, which is required in
energy/industrial systems, ITS (intelligent transportation systems), and disaster support systems. From the viewpoint of
communications media, our scope includes not only radio waves but also optical wireless communications, power line
communications, and more.

Al IERR v FAHE Y FA47 v FUT
KATAYAMA, Masaaki OKADA, Hiraku BEN NAILA, Chedlia
= BIEMR - R HERIR 8%

Vice-Director of the Division / Professor Associate Professor Assistant Professor
5 5 5
O HEBERMICRT MR O ZRZ—bATa=FARRICAITIT O BIEE - KARBRARRAERT 7R 2y FT— D
2 ZORROTSES RT LD 2 WRBESRTL  ERAY T~ 2 rehompEER
Wireless Communications and Wireless Communication Systems and Wireless Communications for Reliable,
Their Applications for Green Systems Networks for Smart Community High Capacity and

Sustainable Access Network

IFIF¥F—XF /L Energy Systems

KEARECRNEEARLEOBEAEIRLF P RBEAINLREROBA Y AT LEREN DIHEN
IERT 2720, BIXAFEBOHNIERE - FARKMNOEREENR - &EEL. BN AT LOFE - BHAIIM
OEENMICETIMEATILLELIC, TNICERTIBHRZOREI. HEERD HIEEMT O R ICEY
HMATWET, £o. CNODMREZERICALTHMI 275, HROBNEFEPBIAE N AL DZER
RINT =R DBEERLIT>TVETS,

In order to realize the stable and reliable operation of future electric power system with high penetration renewable
energy such as photovoltaic power generation and wind power generation, we investigate and develop the following
issues: highly accurate and reliable forecasting and nowcasting method of renewable power output, sophisticated planning
and operation method of electric power system, control method of demand-side resources and distributed generators
to contribute to power system operation. In addition, we develop a time-series data of future electricity demand and
renewable power output to be used in a system assessment in consideration of the actual situation.

- Project
hnekE SCE 2 Ly PN
. IXNF—HR - BEOSHUEZEBLALBALRTLORE - HIEHFEOMFE
ot KATO, Takeyoshi
Development of Planning and Control Method of Electric Power System in
<5 HZ Consideration of Diversity of Energy Resources and Demands

Professor

N7 = /Nny¥» BEVRANI Hassan S B IMANAKA, Masaki

EEHE BAWHE

it

ing Professor Visiting Faculty
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XBEY AT L Transport System

BFEEEMOEREZIHAICEED D, RENICHRITEARBYRTLAOERREZBEL. BE&RL
IFRLF—HBICH IO ZATNICERLABTIRBYRTLODHEINETREOREL LV ALD
RBTBICATAILVLIVERE, ZNICEDCEAORBEROBELZOEENTMEITo>TVLET,
HRT—<elTld, EXEHEOMNAMNEWICEIIME. RBERHBARICEIZHME. BEER
BHICLPMTNBEERBORBE YR AV MIET2HE. RFLEETOELY T HERICET2HERR
EICBRYBATHET,

Towards the realization of an environmentally sustainable transportation system considering the widespread use of
autonomous vehicles in the near future, we propose that future visions of urban transport systems should explicitly
consider the constraints of environmental impact and energy consumption, and develop and evaluate transportation policy
measures based on a rigorous understanding of individuals’ travel behaviors. Our research topics include the efficiency of
the use of electric vehicles, countermeasures to reduce traffic accidents, optimum management of urban road traffic using
autonomous vehicles, and fulfillment of the mobility needs of mountainous rural communities.

A #R17 =W B
YAMAMOTO, Toshiyuki MIWA, Tomio
<P TR #E IR

Vice-Director of IMaSS / Professor Associate Professor

Rl ae S A o FEMEEYTAIIED

Project
Project

KBYRTLOTHAY FH AR T ZTE Y R T L OHER "
. . 8 B HUAN, Ning

Design of Transport System towards Sustainable Urban Transportation System . o

Sustainable Development with Advanced Mobility MEEEARE

Researcher

BB AT LER Circulation Systems Section

BB ZTLETIR, BEANEOYELE -  WEHBERICEIIBRALERRMARELLIC. ZTNOOHEMEHE~E
HELIBAEDOHECTIMEDEEEAITO>TWEY, £/, ZOLHICKHEBELAZEERICETIRIEARERRM. VY47
LERPYERBEAE Y AT LAOBAXEFRLEELTVLET,

The Circulation Systems Section develops various key technologies related to ecological material conversions
and circulation, and also assesses such technologies when they are deployed in society and develops the
necessary assessment methods. Furthermore, the section is pursuing research and development on technologies
that reduce environmental impact, recycling technologies, circulation systems of renewal materials, and other
technologies that contribute to reducing the consumption of resources.

Environmental and
Energy Biosystems

BEIXLX—EYIRXT L

BE - IXVX—HBEZBRRT IO ICKRAGRMEARNECR T, MEDICLIIBREALSLIUYESE
FE TR LF—CTHORAMBICKBAIREARREME LTHFEINTLET, B4lE. TEPEEHRICEEND
EHEE (t2—3Iv) A ZHABRSUERED ICHLBRAD»SEFAERBLTCEEN TS [MEASFIE
EN] 2FTHIELERVWELEL., Z2T. COMBABFEEANZILERBBTZLLELICHEDE
SMUFEIRTLOAEZED TWET, INF. BRRTE<EYPIRIALF—FY T -V % RATIHLDTH
DEREIC, BEARIALF—RCHIGTELZNENEAVLHMEYOER/AICEZBRER L CHEEEAR
DFHFEMORARICOLNDHOLBFINET,

I

Among the various technological developments toward solving environmental and energy problems, bioremediation
and materials/resources syntheses using microorganisms are expected to be used as energy-saving technologies that can
be applied on-site. We have found that solid-phase humus (humin) has an external-electron-mediating function for various
anaerobic microorganisms, in which humin supplies the external electrons to the microbial cells directly and activates
them. We are studying the mechanism of this external-electron transfer and developing a microbial electrochemical
system. It is expected that the study will elucidate the biological energy network working in the natural environment and
lead to the development of new technologies for environmental remediation and material biosynthesis by the activation
of microorganisms using a small amount of electricity that can be supplied by renewable energy sources.
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A #\K TH AR

KATAYAMA, Arata KASAI, Takuya
< 4 I

Professor Assistant Professor

0 3 \ rofessor
O HMEWENRLE T X RRIBEE - O WEWERWEIILYX—-
2 HREERORBER 2 HRERAD = AL BHR

Energy-saving microbial technologies for Circulation Systems Section Environmental

environmental remediation an and Energy Biosystems

resource generation

BARA#LLERHS%#HIELS Study on renewable energy and
BEREIRILEF—L environment ecology system

BErany—-YX7LMO assessment for achieving sustainable
i (CBI ¥ 2 HF 5% societyin harmony with nature

IFRLF—  BEOZETMEITV. HEAEAHAKREREOLZOORREToTCVET, RIS, LHFA
CEHAREBEOEMIFMICEB L. BEAREIRLY— (NF TR, IKD KBHE), £BRY-—EX,
BEHSICHIZIREOBRENLBEICRVEBATHWEYS, BHBAELNILONIVWRT—ILALEEZBZR -
SA—NLBRT—ILETOEEFMEITI>EEDIC, GIS MBEBERIZATL) EOEEHHF. AL FA—>
RAEE2EAADLELEENAT 70— F CHRICERYBATHLET,

We are conducting research to realize a sustainable society by assessing the impact of energy and the environment.
Focusing particularly on land use and spatial evaluation of the natural environment, we are working on the comprehensive
solution of problems related to renewable energy (biomass, small-scale hydropower, solar power, etc.), ecosystem
services, economy, and society. Along with environment assessments ranging from small-scale field surveys to global-scale
assessment, we are engaged in research with an interdisciplinary approach combining, for example, spatial analysis such as
GIS (Geographical Information System), Al, UAV, and field surveys.

Pr
7 — BB OJe;;lbaf*tfiiﬁvx?hmﬁﬁt%gﬁfﬁﬁ

Analysis and assessment of energy and environment system

OKAZAWA, Hiromu

Professor

RS NAGASHIMA, Takumi

HRBETR A

IO -ITRILF—T¥ Eco-Energy Engineering

/J\.% %% Project

MR} - BRREA, FREMY, BALEDHOY/XELE PETOERIETIHR

Sono-Assisted Chemical and Physical Processes for Preparations of Material and
Fuel, Resource Recovery and Wastewater Treatment

KOJIMA, Yoshihiro
-

IRXRILNLX—FBREHRILSE Energy Resources Recycling Engineering

e N Project
BE ER
RELEf BIFNF—BYPEYA IV ICE I REYEBROHR
SAWADA, Kayo .

Studies on Waste Management in Energy-saving Material Cycle
B2
Associate Professor
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IXANX—YRTL(REEN) FHH R B

Energy Systems (Chubu Electric Power) Funded Research Division

NOISIAIQA HOYV3ISIY dIAaNNd

AREFITIE, 2050 EA—RYZa—bSLDRBEZEFICANT, RERORL - RIOAEXRESRTLOBEZBIEL
THAREERELEY, XR/ERRYFT—2ICBF2BENMBOEMEEL - BEEELAEORANMESSVHEEITS
EEBHIT, BARBOPHBCRETIRRONE - BARMOBELLLOFMUMEOSVARETVET, INOOH
THEMEIEZZLICLY, ZRALPSEAEEITCOLVRETZ2IFbHLS, BEAELESOERB LI I RLF—(VT5
BERICATI-EREVRATLERELTCVWEET,

This division conducts research aimed at constructing the next generation of safe and secure power transmission
and distribution systems with a view to achieving carbon neutrality by 2050. Research of high practical value, such
as improving the performance and reliability of power equipment in AC/DC networks, is conducted, as well as
research of high academic value, such as the advancement of measurement and analysis technology for phenomena
occurring in power systems and equipment. By integrating these studies and maintaining a broad perspective from
an academic to a practical standpoint, we will propose power transmission and distribution systems for developing
the energy infrastructure that will serve as the foundation of a sustainable society.

AH ®IE F=Zyva I $A4F vv—
IWATA, Mikimasa n DANISH, Mir Sayed Shah
2
5 3R Gy sEHxH
Designated Professor Designated Assistant Professor
S 5
O T/ ERFY M7 =2 IS B2 BHRBED O BAFARIFLF-KBEARO
2 HEBRAERH O 2 BARGRITRIB O
Development of technology for Development of power system analysis
countermeasures against fault currents in technology for mass introduction of
power equipment in AC/DC networks renewable energy

FI&GEHENNT—TL I b0 REMARIBM
Toyota Advanced Power Electronics Funded Research Division

A EHIRA S TEBIEAEBHRE B, FRECYTA—DAT—TLs b OZS ZFHO
FRELEDET, 74 P vy 7LBHOME, FAAR, YRFLSAOLVEFHSHRETU,
BETEAHROERE, RAEEIAMOERICERLET.

To achieve a sustainable society that ensures a positive symbiotic relationship between
humans and Earth, the funded division researches power electronics technologies for future
mobility. The division researches and develops material technologies, device technologies,
and system applications of wide-bandgap semiconductors with a wide perspective,
contributing to the realization of the sustainable society as well as nurturing young
researchers for the next generation.

F BN B & A
MORI, Yusuke . SHIOZAKI, Koji
i'. FE#RIR FEHER (RRESAEHE

Designated Professor Designated Professor

7NLY GaN @R
Growth of bulk GaN crystal

ZHY TLNRT =T A ZORRLISARR

Research of GaN Power Device and
Investigation of Its Application

Project
Project

FIg B TESHIMA, Shigeharu AB EH# ONUMA, Yoshiya £ B KANAZAWA, Yasuki BA — TAKAGI, Kenichi
BEHE #

Visiting Professor

BNWHE

Visiting Faculty
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a Collaborative Chair

% 14 [@) 7 35 &6 F"i

ER-aX BLCYIERRETNNARF—TA4/R=23»FFKFHY

AIST-NU GaN Advanced Device Open Innovation Laboratory

EYFEEEZRLIC MRDPOICHICEZRLEVHREZTVEY, [FEAL~miF7] [EEL]
MRELT, REZFICBTDERTROKIREZ. IR - DRPNICISAISHED DI 2BEL
TWEY,

Our laboratory covers the research area from materials science to application of nitride
semiconductors.To function as a bridge between research and industry, we purposely
examine basic research, and expedite connecting research results to practical use.

BEAXK =B T FH
. SHIMIZU, Mitsuaki - WANG, Xuelun
Sy BEHE i

Designated Professor Designated Professor
5 S
9 GaN/¥7—TL/ A= R O RFINLR
o o
a GaN power electronics a Optical devices

IFARXTI/ Y =X EHNT—T LY bA=J XEZF G R REBF

MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair

IFART Y/ A —REFHBEMRBAITRHNLOBHEROBEL S XA TLOKREAL - &5
i - @ABCZRIER. BEUHY VLT —FEBEOHBAR., TAAZIHAR. BLOBAYRT
LOBREHREEHELET,

MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair
is looking into the future of high-power, high-efficiency, and high-frequency electric drive
systems for electrification vehicles, and promoting exploratory research into gallium nitride
power semiconductor materials, devices, and application systems.

Project
Lt b ZUAHY VLT =T RAZOERT OLRESLVT /A ZEEOHR
- E D
¥ UESUGI, Tsutomu
Research of Fabrication Process and Device Structure of GaN Power Devices
4 LT

Designated Professor

Project
BH E—
B H R 7 - EEH R ORBRBRRE LU BRI

ONDA, Shoichi

Development of Crystal growth of the next-generation
BT T power-semiconductor materials
Designated Professor

= Project
e = RAR/T — LEEMR OB RACERN LB R MU DR
P - g i i 0 g
KOJIMA, Jun o
Research of quality improvements and cost-reduced technologies of

BT EHR the next-generation power semiconductor crystals
Designated Associate Professor

—_ Project
=
& A3 BAHY TLNT—F N ZDERT LR BLVT /N ZEOHE

Research of Fabrication Process and Device Structure of GaN Power Devices

KIDA, Hirofumi
deP HEHR

Designated Assistant Professor

EHEKGaN%R T /54 X Ik FA E % 15 R #5886 P9

TOYODA-GOSEI GaN Leading Innovative R&D Industry-Academia Collaborative Chair

EHAEMKIT. 1986 FICHREFFRI B, REFFHHNBIR., EAPRARFTEDOHEBHRAEOERICEEN., GaN MRHCEDHLS
ERMREAZ— L ELT, TOMABRETHEICLED FE%1UH EIF, LED DERIGEELTEWN XL, ARDOFE
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LB LA - EERBRT 2R TS/ T7IVERVREFRHL, FH-ABEORIHAEELET,

In 1986, Toyoda Gosei Co., Ltd., started a joint research project with Professor Akasaki,
Professor Amano, and Toyota Central R&D Labs., Inc., and began fundamental research
on GaN materials. The commercialization of LEDs and their subsequent widespread
adoption were based on this research. The core competencies cultivated from research,
commercialization, expansion, and continuation will be utilized to create new business
opportunities.

MmO oy B EA Ba RE
ﬁ OKA, Tohru L USHIDA, Yasuhisa ﬁ SUMIYA, Kengo

BEHRER A /3 FEEHR FERHK
Designated Professor Designated Associate Professor Designated Assistant Professor
- - -
o R o o
@ GaN /X7 —F A ZROGAICEY 2R @ GaN OSAHE O TAVLRREIRTL
o o o
o Research on applications of o Research of GaN to new product development o Development of wireless power

GaN power devices transmission system

BB ¥ FUKUSHIMA, Hideoki
EEHER
Visiting Professor

TB AL B R 4K T /3 A R EE 2 175 [R) BF 5% 6 P

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

TBALBELRER T N REZBRMERBIITIE, BERRBECTLVIZLEROFHEED LIHRT
NAZORBERARBLVICARMORREHEL, FREEZORHZERLET,

AsahiKASEI Innovative Devices |IA Collaborative Chair exploit our high-quality AIN single-
crystal substrate technology, exploratory research into novel devices, and applications to
create new business opportunities.

Project

va g — LF* v
% BRRBEETLIZVLEAVRERT (A ZOMRHFE

SCHOWALTER, Leo John

Research and development of application and innovative devices of
FEHER single crystal aluminum nitride
Designated Professor

:I:“I ﬁ% Project
=
. TA KN By 7HEET N R DT OFER R OFE - FAF
YOSHIKAWA, Akira "
Research and development of thin film growth technology for
T E SR wide band gap semiconductor devices
Designated Associate Professor

= Project
ER
& RE ZILYFEEICLIRARTFICEATIHARMR

ZHANG, Ziyi
._ﬁ. ’ y Research and development of UV-light emitting devices of
b BEBH nitride semiconductor

Designated Assistant Professor

A

EHFHGaN/ T —F NA REZHRHAFREM
TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

BUAVVLERWEAT—TN(Z2OERLZBHEL. TROBIIOHREEDET,
OF MY R XMBEESBEICHE T2 TERF 2 vILRERRM @4 — MERKE - MOS SRl
OELZA—=IMI, AFVFABETOLREIM @BEERCERRT ST /N1 RREHRI

In order to realize GaN power devices, we research the following:
l.epitaxial growth with precise control of impurities and point defects / 2.gate insulators and
MOS interfaces / 3.process technologies, such as low-damage etching and ion implantation
4.device design for very low loss

@ —% - -
o TOMITA, Kazuyoshi iy KANECHIKA, Masakazu
< R o FHEEE
Designated Professor Designated Professor
§ GaN X7 —FNRAZBOEREICEFIvIVER § GaN X7 —FRAZRD 7 AL AR HE LT NAR
g High-quality epitaxial growth for [(13 ¥l

GaN power devices Process technology and device design and
evaluation for GaN power devices



ARZ—HA—IZ2VTRP2ZIEBCEZL,

Please refer to page 2 for the AR marker.

=& IhNGaNEIWRT /N4 X E F 1% [ 7 52 58 P
MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

J0VI

=Z I8V GaN ERT N REZFRMRIFITIE. BHY VL (GaN) OENHHEEERL
TFHBT NARBED LB EHBEMN GaN EARICO VT, UTONBRTHERE ICIRYEARET,
- HiRGE (BRRME. THYE) T NARFEEOBBERAER VA D= XLREH
- HIRT N X GaN ERISKRH O N2 RE R PEFEDBERE(L

MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair is
engaged in the research and development of high-quality gallium nitride (GaN) substrates
that serve as the foundation of new device structures exploiting the excellent properties of AR
GaN, focusing on the following themes.
 Investigation of the correlation between substrate quality (e.g., crystal defects, impurities)
and device characteristics, as well as elucidation of the mechanism underlying the correlation
- Clarification of the quality and characteristics required for GaN substrates for new devices

a W &R = B
he ISO, Kenji @ MIURA, Akinori

HIVHD FJAILVHOEGVT1T0OD VIWIAVIOV-ALdLSNANI

1?’ EH R SO BERK
Designated Professor Designated Assistant Professor
S 5
% EEREEEET /N 2 AR AL % B GaN 2R 8T/ 20
5 GaN ZROFRRMR o EEEHE

Research and development of high-quality
GaN substrates for high-performance
semiconductor devices

Characterization of semiconductor devices on
high-quality GaN substrates

O—LAEARYIaL—YavyEXRRMRILM (2022.6.30F7T)

Rohm Multi-Scale Power System Simulation Industry-Academia Collaborative Chair

A—LEERYIaL—YavVERBRMAEBAATIE. PRATLICRBELRT N/ % - AREHE
LRTCERTREODOHEEYIaL—arEifioEREBIELET,
Rohm Multi-Scale Power System Simulation Industry-Academia Collaborative Chair is

realizing system-optimized device design with integrated simulation technology and without
any prototypes.

ﬁ %Lt KB A Ha
UMEGAMI, Hirokatsu YAMAGUCHI, Atsushi
AP HEE Al HEHA
Designated Lecturer Designated Lecturer
5 5
© EV/ART7—hLAryIab—Tav@Ely O EV/ART7—hLAryIab—Yav@Els
g S NAREF LB g FIRARET IR
Development of device model for Development of device model for
EV powertrain simulation EV powertrain simulation

Photo electron Soul GaNEFE — LT /N A R E 5 1% [ #ff 22 2B P9

Photo electron Soul / Nagoya University, Joint Lab. of GaN e-beam Device

(#) Photo electron Soul I3, ZEEEBAFRLETHY., ZLTEERLEFIAMHY —FEFE—LY AT LD HFRME
— DY T 74V —TF, AEFITD GaN ZEEEK 7+ bHY —FOMERFXEZEL T, GaN OF =BTV s—>avTchd
[GaN BFE—LTNAR| OEXRERZMELTVWET,

Photo electron Soul Inc. is the only company in the world that supplies semiconductor photocathode e-beam
systems for industrial use. In our joint laboratry, we are researching GaN-based semiconductors as e-beam

devices. Through this activity, we are accelerating the spread of GaN e-beam devices, which is a new application
of GaN-based semiconductors, in industry.

B%H & ﬁ £k Kt
B SHIKANO, Haruka SATO, Daiki

L REE ] \ FERHK
Designated Lecturer Designated Assistant Professor
G G
@ GaN BFE—LT /A ROHFRHAFH @ GaN BFE—LT /A RDOHFRHFH
o o
o R&D of GaN-based semiconductors as o R&D of GaN-based semiconductors as
e-beam devices e-beam devices
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2097 bPB4A About Project

BEIxL¥—#Hao — et BiEA
FRICETHIRUMEA L EHRRARRE GaNa>»V—vY74L
Program for research and E‘E‘E The Consortium for
development of generation | il GaN Research and

semiconductor to realize 't Applications
energy-saving society

#F TR IMasSs

FHEWebd P2l RBCESL,

See the website for details.

ER-EFEENT7—R
1/ ~=—varymathrnvzst

Design & Engineering E‘]’hlrm
by -

by Joint Inverse
Innovation for

Hi
Materials Architecture H

aéﬁ Number of Members
RKERILI PO 2&EBHRAE 22— mEFAREMREE 2 —

iR IR/ Bh#

10+ 9« 7

Y 27 4B E P Cl e
iz IR/ B
3 O 1«

1B R T W R

e HHIR/FEER Bh#

(0)) 1 O

o 5 ar - MEFRL K 2 A Total Amount
Eﬁj-,_,Fﬁ(Dﬂ?]’E& Research Funding 4,284,344:HT:|

EEREXGS MERREHDE

Government Subsidies for Management Expenses Grants-in-Aid for Scientific Research (KAKENHI)

ZRERRE EREL0HRMRA
Contracted Research Collaborative Research with Industry
REFH S Z 0t
Donations Others

P EEH Doctoral Degree Examination T E Awards and Prizes
EFEDORE RHEK
Principal Reviews Number of Awards and Prizes

MAMRFAOFMBHARN AZOEESAMBETEEL B H R, XPENKK ETHHIBEER

R SY-UESF ]

iz HERIR/EED BhEK

4, 51 3.

EFHRRHEIBM

iz HEHIR /AT B

9 64 54

KRBEBEBLVEEHREER,
These numbers exclude that of staff holding
other positions or visiting.

BHERM \1

Contribution to Education

FE&E
Undergraduate Students

K2 B & E LAl H R g
Graduate Students
(Master’s Program)

AEREF LRI RE
Graduate Students
(Doctorate Program)

BEIHEE

Postdoctoral Researchers

KARARFOFMEEN T 2EFRELL->TWIRER
FIHAREH FMABABRALR (R,
Total number of students and researchers supervised by
the academic staff at faculties of IMaSS is shown above,
together with the number of international students and
researchers enrolled in each program.

This is the number of doctoral degrees reviewed by the academic staff This number does not include awards and prizes received by students
at faculties of IMaSS as the principal examiner.




IMaSS o Ef

WRES
MATSUNAMI, Aritaka

A 4

R LE-REH

ER¥S-OBRRX
ERZ2-OBEREX

Collaborative Research

HREM R

‘
VLIVAa SSVNWI

hEFLIMMAFZEFLORFHR

Collaborative research with industry and other universities

EEFLIMAZELORFARRE (ARBEORZFZ2EDLAVED)

Collaborative research with industry and other universities that does not involve transfer of research funds

Patent Applications and Granted Patents

Presentaions in International Conferences

IMaSSs TechnicaWperts

~

O 2NF
HIGUCHI, Kimitaka

th &K

) A

BEm (18t

nical Expert nical E

YAMAMOTO, Yuta

(%

SLd43dX3 TVIINHD3IL SSVWI

i FE
Applications

g

Presentations in National Conferences

FAD*EHRE

E}%ﬁ;’,imlﬁ“ Research Collaboration

RER FPTRRE TR RAT
BEAFREZROE

AY—5 Y FRE- - THEMMEH TFR
7oy RE GBETIPMAREI® Y 2~
1Y R P RAFMSARBE IS 52—
PEMFERERRERRP L
FTEVTIYIRRE XA 2 BRRERMHRAT
AV FIRRETY—K
RL—=YT7 TN ITREEZRY
JLILEYF—RN)L =2 kF

A)R=aV R TH— N K7+ —VAYAYAILY PAZIZ
21—V e EMRERE
JINTARR Y RETEE
NRYSUEEB 82—

BT RS 1§ H T

BARZHREE KReR 2T R
EREARTE REBUARFH AT

—RHEEAT AT IV IR R —

Institute of Process Engineering, Chinese Academy of Sciences

Industry Academic Cooperation Foundation of Kyungnam University

Department of Mechanical Engineering, University of Maryland

Genetically Engineered Materials Sciences and Engineering Center, University of Washington

Center of Environmental Technology, Agency for the Assessment and Application of Technology

Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences

Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok

Indian Institute of Technology Delhi (IITD)

Faculty of Science, Universiti Putra Malaysia

Université Clermont Auvergne

Innovations for High Performance Microelectronics (IHP)

Forschungszentrum Jalich GmbH

Faculty of Engineering, University of Kurdistan

Basque Centre for Climate Change (BC3)

Department of Information Engineering, University of Padova

Chubu Electric Power

Aichi Prefecture

City of Nagoya

National Institute for Fusion Science, National Institutes of Natural Sciences

Waseda Institute of Political Economy

Japan Fine Ceramics Center

Granted Patents

Collaborative research within Nagoya University

i

[SLILE]
EE

Republic of Korea

KE

USA

KE

USA
A Fx>7
Indonesia

I

China

2 A
Thailand
e
India

vL—=27
Malaysia

77 VR
France
N4
Germany
KA
Germany
147>

Iran

ARA v
Spain

1 2Y7

Italy
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2005.6.13
2005.8.8
2005.12.20
2006.11.6
2006.11.18
2011.10.10
2011.10.18
2013.3.21
2018.1.30
2018.2.5
2018.5.28
2018.7.23
2018.8.16

2020.2.18

2004.10.14

2004.11.26

2004.11.26
2007.9.13
2009.4.9

2017.4.7
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