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IMaSS

Institute of Materials and Systems for Sustainability
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Institute of Materials and Systems for Sustainability (IMaSS)
engages in researches on topics ranging from materials and
devices development to systems technologies toward realizing a
sustainable human society.

CIRFE (Center for Integrated Research of Future Electronics)
promotes collaborative researches with consortiums for GaN
research and applications, funded research divisions, and also
industry-academia collaborative chairs. In March 2018, C-TEFS
(Center for Integrated Research of Future Electronics,
Transformative Electronics Facilities) was newly established.
This clean room facility will be used to create integrated
research systems for the crystal growth of semiconductor
materials and power semiconductor modules.

AMTC (Advanced Measurement Technology Center) specializes
in advanced research such as electron microscopy imaging and
measurement technologies, as well as human resource
development. The Center also provides technical support on
nanotechnology to researchers both in Japan and overseas
through the Nanotechnology Platform Consortium Project
supported by MEXT.

Division of Materials Research (DM) promotes research and
development on energy-saving and environment-friendly
materials. The Division is also leading the new collaborative
project among six university research institutes, “International,
Interdisciplinary Joint Research Project in Pursuit of Life
Innovation Material Creation and Highly Skilled Human
Resources”.

Division of Systems Research (DS) and Funded Research
Division are engaged in researches on sustainable energy
conversion, network systems for power and traffic, and
recycling and circulation systems for material renewal.

IMaSS has also been designated by MEXT as a “Joint
Usage/Research Center of materials and systems for innovative
energy management” and is strongly promoting joint usage and
research with domestic and overseas universities and research

institutes.

giarticstk?irIWATA 5%5/4(' Va ﬁfa/l(&\







M

77

yeyd uoneziuebio = 2 &

AujiqeureIsng Joj swiaisAs pue sjeualepy jo amnsul TINFEHSJIN Y -

IR

Director

RIFT &

Vice - Director
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Center for Integrated Research of Future Electronics Device Innovation Section

(CIRFE)

YANFT AV YT AV IaL—vavEl
Multiphysics Simulation Section

et 1 R AT

Materials Nano-Characterization Section

VAT LIGFE
System Applications Section
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International Research Section
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Industry-Academia Collaborative Research Section
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Advanced Measurement Technology Center Electron Nanoscopy Section

(AMTC)
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Electromagnetic Wave Measurements Section

SR F AHEED

Elementary Particle Measurements Section

X ¥ 57 JeEHAIER
X-Ray Spectroscopy Section
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Nanofabrication&Chara cterization Section
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Division of Materials Research Materials Physics Section

(DM)
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Materials Design Section

B 7 v & 25

Materials Processing Section
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Division of Systems Research Conversion Systems Section

(DS)
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Network Systems Section
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Circulation Systems Section
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Energy Systems (Chubu Electric Power) Funded Research Division

b RS NT — L 7 b u =7 22 PFSEERRT
Toyota Advanced Power Electronics Funded Research Division
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AIST-NU GaN Advanced Device Open Innovation Laboratory
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NIMS-NU GaN Evaluation Basic Research Laboratory -Amano-Koide Collaborative Research Lab-
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Toyota Advanced Power Electronics Industry-Academia Collaborative Chair
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DENSO Automotive Power Electronics Industry-Academia Collaborative Chair

BHERKGaNENGT A4 A5 FEE S 1 FIF 7238
TOYODA-GOSEI GaN Leading Innovative R&D Industry-Academia Collaborative Chair
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C-TEFs / Center for Integrated Research of Future Electronics, Transformative Electronics Facilities
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High Voltage Electron Microscope Labora
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Administration Office for Research Institutes
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Satoshi Iwata received B.S., M.S. and Ph.D. degrees from Nagoya University, Japan in 1977, 1979,
and 1982, respectively. After serving as an assistant professor and an associate professor at
Nagoya University, he became a professor at Nagoya University in 2002 and vice-director of the
Institute in 2016, director in April 2018. Iwata specializes in the field of nano-magnetics and spin-
electronics using magnetic materials. He is involved in the research on magnetization reversal by
spin transfer torque and/or spin Hall effect for magnetic random access memory, magnetization
control by ion irradiation for bit patterned media, magnetic field sensors and strain sensors using
giant magnetostrictive materials

Rl £ Vice - Director
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After serving as a research associate, an associate professor and a professor at Toyohashi
University of Technology, Naruse became a professor at Department of Mechanical Science and
Engineering, Nagoya University in 2007, and became a professor of the EcoTopia Science Insti-
tute in February 2012. His specializations include energy and environmental engineering, espe-
cially for elucidation of combustion and gasification behaviors of coal, biomass and waste, studies
on emission behaviors of NOx, SOx, particulate matter and trace metals including mercury and
their control techniques and so forth.

Rl £ Vice - Director

I FASE UCHIYAMA, Tomomi
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Tomomi Uchiyama was appointed as a professor at the EcoTopia Science Institute in 2009 after
serving as a research associate and an associate professor at Nagoya University. He was
appointed to a professor of the Institute of Materials and Systems for Sustainability in 2015 and
a vice-director in 2018. His major fields are the computational fluid dynamics and the fluid
engineering. He is engaged in the elucidation, control and industrial application of multi-phase
flows in which more than one phase (i.e., solid, gas and liquid) occurs. He is also devoted to the
development and social implementation of loT sensors and micro-hydraulic turbines which utilize
successfully hydraulic energy.
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Future Electronics
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The Center for Integrated Research of Future Elec-
tronics (CIRFE) established in October 2015 engages
in leading-edge electronics research—including
research in the untraversed area of devices with galli-
um nitride and other post-silicon materials—while also
cultivating top-notch human resources to lay the foun-
dations of the future electronics industry. CIRFE is
divided into six sections, each staffed with instructors
who serve as leading specialists in their field and
equipped with outstanding research infrastructures.
The Center's fully integrated joint research and educa-
tion system covers everything from basic scientific
education on materials, measuring, devices and
applied systems through to completion of student
educational courses.

Through energy-saving device research, an area in
which very little experimentation has been carried any-
where in the world, CIRFE strives to foster well-trained
human resources who will lead the field of manufac-

turing in the twenty-first century.
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Device Innovation Section
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{=REER Crystal Growth

In the areas of wide-bandgap semiconductors with gallium
nitride and other materials, cutting-edge electronics mate-
rials with a central focus on nano-carbon materials, and
other areas, the Device Innovation Section creates new
crystal-growth methods and carries out relevant process
development, and also develops novel functional devices.
The Section aims to succeed in creating a single, unified
process by pursuing everything from crystal growth to
device design, manufacturing and assessment via fully

integrated research approaches.

> % —& Director of the Center
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AMANO, Hiroshi

Professor

MRBRE : ZUPRLEET) A RDBRIREVRTAISA
Project : Generation of noble nitride-based devices and their contribution
to the development of new infrastructure

7HE MEA

RHEHUR

SUGA, Tadatomo
h Designated Professor
ARRE | REFECFIRICLDEAFTEmAIRERM
Project : Interface Bonding Technology by Surface Activation Method

#HE ME
BRI
NITTA, Shugo

Designated Associate Professor

FRRE © FMORFEEERRREM EARRT) A ZORIH
Project : Creation of innovative nitride semiconductor crystal growth tech-
nique and future devices

ZI Eig

SUGIYAMA, Naoharu
j'.; Researcher
ARFE - 2P EBECLDEARNRTICET DARHAR
Project : Research and development of UV-light emitting devices of nitride
semiconductor

FUJIMOTO, Naoki

Researcher

RRFE : EmEGaN/ VULV HESRDERREMTOZT
Project : Research of growth technology of high quality GaN bulk crystal

BED BE

BT
KUMAGAI, Yoshinao

Designated Professor

REE | BIEGaN/ VLIS OTHERR KOS
Project : Investigation of vapor phase epitaxy of high-purity GaN bulk
crystal

AH ER

B
HONDA, Yoshio

Associate Professor

R © ZYFERICSDBEAET/ 1 REIE

Project : Creation of sophisticated devices based on Nitride semiconductor

ik =53}

DEKI, Manato

Assistant Professor

FHRRRE @ S0/ —T )\ A RERRI DR RIBHBRORMBT I =7 UV
Project : Defects Engineering on Nitride-based Semiconductor Crystals for
Realization of Advanced Power Devices

CHEONG, Hea jeong

Researcher

RRRE © 2P FEEOT=—U> T TOLRDBH
Project : Development of annealing process for nitride semiconductors

5% X

FURUSAWA, Yuta

Researcher

FHFRERRE @ U1 N\ RE vy 7 HEK(BA| GalnN) DFEREUR. 7/ \1 REEREDHFF
Project : Study on crystal growth and device function of wide bandgap
semiconductor (BAIGalnN)




WATANABE, Hirotaka

Researcher

RRE  KKT/ A ARROHDERER Y FBHRERER DM
Project : High quality nitride semiconductor crystal growth for future devices

Alll BmneE

EEHE

ISHIKAWA, Yukari

Visiting Professor

ARRE | 2(YERORBERIEDRSR
Project : Development of defect detection methods for nitride semiconduc-
tor crystals

TR BR

EEHR

CHICHIBU, Shigefusa F.
-~ h Visiting Professor

AFRRE © Wi PRESBEADIRICLDINERC L BERO KRR
Project : Temporally and spatially resolved luminescence studies on
lll-nitride semiconductors

g Ei&

BEEHE

LIU, Yuhuai

Visiting Professor

RXH B4

BEEHER

NARITA, Tetsuo

Visiting Associate Professor

ARRE | ATRIF—HRORRICE T DR ER LA R

Project : Program for research and development of next-generation semi-
conductor to realize energy-saving society

L )

RME-5FME Surface/Interface

PIIWIRZY AT FR=T L

EEHE

ARULKUMARAN, Subramaniam

Visiting Professor

Project : lll-Nitride Devices and its Circuits for High-Power Switching and
Radiation Sensing

L
Qx —17
BEEHR

TADATOMO, Kazuyuki
‘ Visiting Professor

THFRERRE © /N —7/ A RAD B RAIGaNEAR DI R F
Project : Research and Development of high quality GaN Substrate for
Power Devices

NAKAMURA, Tohru

Visiting Professor

ARZRE | ZUWRFLEEADA AV EARO/NT—F\A RGAICE Y 5%
Project : lon implantation into GaN and its application to power devices

hnEE 1ESE

BEEHER

KATO, Masashi
i |  Visiting Associate Professor
HRRRE | 2UYRFEHICH T BBF - EANOFHRE I L2 R PREHT

Project : Defect characterization for nitride semiconductors by using
electron-hole lifetime measurements

nE BB

BEEHER

WAKEJIMA, Akio

Visiting Associate Professor

THRFE | BAEAGANN Y YRS EZDEIRBIER LV BHEBEADIGA
Project : High Frequency GaN Transistors and Their Applications to Wire-
less Communication and Power Transfer

FaR #

£ 6]
v UJIHARA, Toru
|5 Professor
TARRE : BREARXAHD=ZXALIEDHR 7O EZRADBREWRE B RE LS (SIC
PAINZRE) DERR

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

JRHEH &KX

FED

HARADA, Shunta

Lecturer

SRR © R MO R R

Project : Control of defects in crystalline materials

=S

HEEE

TAGAWA, Miho

Associate Professor

ARFE | ERDTFOECESRENEFAUIHTREAEM T/ R R8I &
Project : The Creation of Bio-inspired Novel Functionalized Nanomaterials

INR BEEE S

REFBAD

KOIZUMI, Haruhiko

Designated Lecturer

v
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ARRRE : ATV TTAF IV RGEIC L BmmE/ UL SICHER DA
Project : Crystallization of high-quality SiC bulk crystals by controlling step
dynamics



x B REE=

BEBH mEa
ZHU, Can NAKAJIMA Junji
Designated Assistant Professor A ' Researcher

TRFRRE | LEEFEEEMOTIFR

ﬁ%jé'ﬁ%ég?ﬁiﬂccti%;%ficﬁ?ﬁ@g)émﬁlb " o ~ RERZREREUCEERRBEGALCLEEEEONENTE ~
Project - Bulk growth of high quality SiC crystal by solution metho Project : R&D of all solid state semiconductor batteries  ~ R&D of all solid state battery

applying semiconductor principle as next generation secondary battery ~

FI\A ABI% Device Development _

gltz> % —f& Vice-director of the Center

REF =

Bz

OHNO, Yutaka
‘h Professor

RRE | RERT/MRUICED KA IRILF —RSEIHRT/ A DRI
Project : Development of energy-saving advanced electron devices based
on nano-carbon materials

' B

mxRg

KIM, Joonam
Researcher

HRRE | BEEEAVREREICET DR
Project : Research of Electrofluid generation using ultra thin film

Kk B3
BANE

§ OHFUCHI, Mari
| I%% Visiting Professor

MRRE | B REBEHEICEDIKRRRF/ MR- TINA RV ZaL— 3> . _ s " _
Project : First-principles nano-carbon material and device simulations L—H—Ri2IC & 2B Y3 B D F N R 1T
Nitride semiconductor luminescence characterization by laser excitation

g FREOLHRLICHEBUTREXAXRZALTEDET.
Note: No safety goggles for photography purpose only.

IRILF—Z#F/NA X Energy Conversion Device %% T/INA A Advanced Device _

= 2 2 A N=
FExE Bk BAH ZE
E B (FEB) IR(FHE)
) USAMI, Noritaka SUDA, Jun
. Professor Professor
MRRE : ERPEEHTRZAALIEHEARNEAGEMICRET 2% TRRE © GaN/\T—F/\ 1A X
Project : Advanced photovoltaic cells with earth-abundant materials Project : GaN Power Devices
] L

+/ZEFFINA A Nanoelectronic Device _ HSEEEETET/NI A Semiconductor Engineering and Integration Science

== i3 =
= I E—
i BIR(EB) HIR(HET)
| NAKATSUKA, Osamu MIYAZAKI, Seiichi
‘ " L Professor Professor
HRRE © AENS/ BT T/ A ROHDIV L BHERS SO R E RO MRFE © KRBT T/ RBERICA G 7Ot R - FHfHICBI S 255
Project : Research and development of thin film and interface engineering technologies Project : Study on Materials Processing and Characterization for Advanced
of group-IV semiconductors for low-power consumption nanoelectronic devices Electron Devices
] L
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AT« 7EYMERIE  Frontier Computational Material Science
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SHIRAISHI, Kenji

Professor

ARFRE © FEEBREROEI2L—2aVIcLBMR
Project : Computational Studies on Semiconductor Crystal Growth

#L =
FEHR

OSHIYAMA, Atsushi
Designated Professor

HRRE : BEFmaENRACIBREARSLORE  REAYEOHR
Project : First-principle study on thin-film growth and surface/interface prop-
erties

=l TAN

A FEal

IR

YOSHIMATSU, Katsunori
; Associate Professor

MRFE © BREARYI2L—Y 3V ORENZNHRR
Project : Computational Science on Crystal Growth from a Viewpoint of Fluid
Dynamics

INL>Y7 ANV
WmERE

VALENCIA, Hubert

Researcher

\ -
FHFRE © GaNOMOVPERRDE—FREYI1L—vaYy
Project : First Principles Simulations of GaN MOVPE Growth

Multiphysics Simulation Section

The Multiphysics Simulation Section is engaged in research with the aim
of realizing multiphysical-system-based, predictable crystal-growth simula-
tions that integrated first-principle calculation with macroscopic fluid
dynamics via thermodynamic analysis. Additionally, the Section is pursuing
proposals for new gallium-nitride-based power devices.
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Crystal growth process
clarified by the multi-phys-
ics simulation.
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KANGAWA, Yoshihiro
Designated Professor

RFRRE | FEAERRRT O ROERBT
Project : Modeling and simulation of semiconductor epitaxy

T B
B3
ARAIDAI, Masaaki

Assistant Professor

HRFE | F—REEFREFEFRCLIRE REAVEOHR
Project : First-Principles Study on Electronic Property of Surface and Inter-
face

T4 2 1D =
fEE

BUI, Thi Kieu My

Researcher

AREE : CaNOMOVPERRDE—FRIBY I L—y3Y
Project : First Principles Simulations of GaN MOVPE Growth

BB - BT Rtes o7 — e HO L BEIREICS 27
INARDF /Al = - FRSUF R AR L[ 7S A 2B D
BRGNP, FEFREHOE FHEOBERICE TN L@
[REEFOEIREE LT — <L LTI REED T T,

+/EFYME Nano-Electronic Materials

The Materials Nano-Characterization Section develops nano-scale operand
analysis techniques for semiconductor devices under operating condition
using electron microscopy and electron holography. These efforts are part
of research centered on the theme of interface electronic properties
involving direct measurement of device operations, electric-field response
measurements for semiconductor interface electronic structures, etc.

A+E E17

R
IKARASHI, Nobuyuki

Professor

‘
RFE @ T/ PEMRESCHEFEHIREICS D EHT/ 1 RFAFRFEHE

Project : Nano-science and advanced electron microscopy for device innova-
tion

ma 8iF
AT AL IR
NISHITANI, Tomohiro

Designated Associate Professor

RRRE © BFE—LOODFEAM B BFHEE  ISABLUOEECOMRHR
Project : Electron Beam Technology by Semiconductor Photocathodes and its
Commercialization

RE 28

R

. NAGAO, Masahiro
Associate Professor
TRARERE  FRBK T/ 1 AR AN S i B F EMEEIC L 2P MERRAT

Project : Analysis of Magnetic Properties by Advanced Electron Microscopy
toward the Development of New Devices

He (§X
BAVWKE (255
| TANAKA, Nobuo

Professor Emeritus

TR © HLLS/MRORE, I A — BFEHSEERVF/ 77/ 09 —0ERNHR —
Project : Fabrication, Characterization and Application of New Nano-Materials
— Basic Study of NanoTechnology Using Advanced Electron Microscopy —



> AT Lo B SR System Applications Section

vzt 22 O F N4 RIZOWT ARV A In the area of devices utilizing cutting-edge electronics materials, this Sec-
FANDEERKRI LA AEE PRS- R2T V2T, tion focuses on the integration of such devices into various systems and
pursues applied research with an eye toward real-life applications through-

out society.

_
LA EE ZH a&&

B A=
| YAMAMOTO, Masayoshi SAWADA, Takashi
‘ Professor Researcher
THFERRE © GaN&SIC/NT—HBHEY 1 — /LI E ZDEZEIGH TR 1 GaNB L U'SIC/ T — 7\ RIGFIC A 1) - R B B B AT
Project : GaN and SiC power semiconductor module techniques and its indus- Project : Circuit analysis for the applications of GaN and SiC power devices

try applications

R = e E

BEIR BEHR
SATO, shinji HOSOTANI, Tatsuya
Visiting Professor 1 Visiting Professor
FHFREE | GaNBLUSIC/ T —HBUAEY 1 —)LOERB BT & [BIFE RO — ARFE : SAKBHEREIREY 21— /L EELETARMEEFR
Project : Driving technique and circuit topology for GaN and SiC power semi- Project : High frequency power conversion circuit modules and industrial
conductor modules applied technology development

= . .
%‘Sgﬁﬁ‘ﬁ International Research Section
g vzt 22 O F N4 RIZOWT ARV A In the area of devices utilizing cutting-edge electronics materials, this Sec-
FANDEERKRI LA E PRI 2TV 2T, tion focuses on the integration of such devices into various systems and

pursues applied research with an eye toward real-life applications through-

out society.
FI\A AR Device Development _

’jt ‘ JURARN7EY ¥—3R TaY Rovy JrY

BEHR MEE
! PRISTOVSEK, Markus DINH Duc Van
| ) i Designated Professor Researcher
Project : Better device materials from a better understanding of crystal Project : Semipolar lll-Nitride Materials and Devices

growth

SRR Crystal Growth .

JL7L LTI

BEHE

1 Ory 37y

| WRE

ROBIN, Yoann GRAHAM, Samuel
Researcher Visiting Professor
Project : RGB micro-LEDs for full-color displays Project : Thermal Properties and Thermal Management of GaN Devices

RIAVZE NIV RFZRT7

RERE/FBEHER
BOCKOWSKI Michat Stanistaw

Visiting Professor /Designated Professor

55— XZh3
EEHE

SITAR, Zlatko

Visiting Professor

Project : Bulk, epitaxial growth, and device development in lll-nitrides Project : Advanced nitride semiconductors growth by HVPE

Fﬂ?ifﬁlﬁ'ﬁﬁ%%ﬁ Industry-Academia Collaborative Research Section

EXHETOWEH ORI 2R 4. RIFEHTTD This Section aims to boost the efficiency of collaborative industry-academia
WP HOE®RTZ-DOBELPITFOET, research and development activities, and also serves as a mediator to help

realize actual applications in society for CIRFE achievements and results.

10
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Advanced Measurement
Technology Center

AMTC
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Synchrotron light from fluorescence powder.

> 4% —R Director

AR (it
-~ ‘ YAGI, Shinya

This Institute has developed unique and advanced
measurements technologies in the High Voltage Elec-
tron Microscope Laboratory, the Research Facility for
Advanced Science and Technology, and other facilities
of the Institute. The Advanced Measurement Technol-
ogy Center, which was established in April 2015, aims
to explore and develop novel measurement tech-
niques, operate multi-user instruments, provide oppor-
tunities for collaborative research, and train highly
skilled scientists and engineers. The Center is operat-
ed 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, as well as by 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 follow-
ing five sections : Electron Nanoscopy Section, Elec-
tromagnetic Wave Measurements Section, Elementary
Particle Measurements Section, X-Ray Spectroscopy

Section, Nanofabrication & Characterization Section.
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Electron Nanoscopy Section
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F/BEMI BRI Nanospectroscopic Materials Science
Bk &N

B
MUTO, Shunsuke
Professor
HRFE © EFBEMDOHEFRLCIRILY— TN ADF/ A—5—FHIHR L OFF
(CB9 2%
Project : Study on nano-metric analysis and development of energy-related

devices using electron nano-spectroscopic methods

EFIRF/YIBISE  Electron Beam Physics

This section develops techniques for detailed structural
analyses and property measurements using electron
microscopes. Topics include atomic level analysis of spatial
and electronic structures, precise measurements of
nanoscale lattice distortions using convergent beam elec-
tron diffraction, three-dimensional structural analysis with
electron beam tomography, visualization of electromagnet-
ic fields using electron holography, and analysis of chemi-

cal reactions under different gas environments.

gl > ¥ —f& Vice-Director of the Center
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SAITOH, Koh

Professor

e

HRRE | BEFEREEZRVcH/ X—5 —BROBEBERITES SOYIEEEDOHR
Project : Development of Characterization Methods of Nanomaterials Using
Electron Beams

AH &2
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ISHIDA, Takafumi

Assistant Professor

TRFTERRE | BT MG Z AV RO D LWBRER AT ORF
Project : Development of New Imaging Techniques for Frontier Materials
using Electron Microscopy

F il
REHIZ
HIRAYAMA, Tsukasa

L Visiting Professor

ARFRE | BFRTHICLBAARFHARM DR T SSEM BT DISHA
Project : Phase measurement by electron wave interference and its applica-
tion to studying advanced materials

22

EFHHREAAIE  Quantaum Materials Science N
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HEHIF

TATSUMI, Kazuyoshi

Associate Professor

LHaX
HAERRE  BHFNEFETHREBVCERAMRAEYE—XV /5

Project : Spin Moment Nano-Level Measurement on Real Materials Using
Dynamical Electron Diffraction Effects

xR EA

IR
KUWAHARA, Makoto

Associate Professor

FHFRRRE :
Project :

JE— LY MRREVRIR ULR B FHRIC K DHTR AT FEDRIL
Advanced Electron Microscopy Using Coherent Spin-Polarized
Pulse Beam

WH 1E&

EEHE
UCHIDA, Masaya

h Visiting Professor

EFEFE—LOERME
Fundamental research of quantum electron beams

FHRARRE :
Project :

L

&
FEEHR
YAMASAKI, Jun

Visiting Associate Professor

ARRE | BEETEMBZAV T/ BLOIVOVMHOBERITEDIRR
Project : Methodological study for structure analyses of nanometer/mi-
cron-scaled materials using transmission electron microscopy

12



_E‘-I“{EIJJHLB Electromagnetic Wave Measurements Section
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Helium plasma in the linear plasma device NAGDIS-II

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

TSXAYIXILF—IZ Plasma Energy Engineering
EH &

HEHEE
KAJITA, Shin

Associate Professor

MRFE | IR TR —RICEFDHF ROBOEHRTR R EZOHIE
Project : Heat and Particle Transport Phenomena and Its Control in
Advanced Energy Sources

;?*ﬁ?%ﬂﬁﬂ%ﬁ Elementary Particle Measurements Section
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This section specializes in the development of muon radiography, which is QilighiBiecsionXiE5tage
an applied technology to obtain images inside extremely large structures

(e.g., blast furnaces, Mt. Fuji). 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.

EEREUHIHEEREAF  Instrument Development

BERRTFRERGHHUEE
Hyper Track Selector

P R

265

NAKAMURA, Mitsuhiro

Professor

ARFE | BRI RE T LA Z 5 E U e KBS R DN ERIR BT R DB R
Project : Research and Development of Inner Status Investigation Technology of Large
Scale Structure Objects by Using Modern Nuclear Emulsion Techniques

RE B

REBI
MORISHIMA, Kunihiro

Designated Assistant Professor

TARRE : EFBBRRIRTHRIHRAA—I VT R TRFZER DR
FHEZDERHENDISH

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

Le

SATO, Osamu

Assistant Professor

ARFE : —2—N/IREBIBROMHA. ¥— <5 —RREEEAAFCLDBMR
Project : Neutrino Oscillation, Dark Matter Search Experiment and
Researches with Tracking by Nuclear Emulsion

KB B
BEIR

OHZEKI, K hi
’\h Visiting Professifsu e

ARRE : REEEYNESRICERDICHDEERFE TV LRI DR F
Project : R&D of advanced nuclear emulsion film technology for high speed
muon radiography




X % 5‘7\7‘%;-[‘/5[[%'3 X-Ray Spectroscopy Section
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IXRIF— HEEMEEE Energy and Phase Interface Materials Science

% —K Director of the Center

AR fith

This section works to realize innovative X-ray spectroscopy
techniques using the electron storage ring and spectroscopy
beamlines at the Aichi Synchrotron Radiation Center of the
Knowledge Hub Aichi. In addition, it conducts applied research
aimed at developing new materials and pharmaceuticals.

B
YAGI, Shinya
& Professor

MRRE © S/ T EBRRED SR DR MM RO RF S I6A
Project : Developments and Applications of Functional Materials Consisting of
Nanoparticles and Thin Film Surface

S

| vt B

EEHE

KOBAYASI, Keisuke

Visiting Professor

MRRE | 5777 AXRRZRVcZRambientBEXHR LB F e DFRFEETE
Project : Development Project of Ambient Hard X-ray Photoelectron Spec-
troscopy for Laboratory Use with High Flux X-ray Source

N >, =
K =H]
HEHIR

IKENAGA, Eiji

Associate Professor

ARFE | RESLOCEAIRILF—MRICHFDEIRXIRD A RMFF
Project : Development of Advanced X-ray Spectroscopy Techniques for
Environment and Energy Conservation Materials

K42 {——ER
REHE
MIZUMAKI, Masaichiro

Visiting Professor

MRRE : REEBTRICEIZEBFHRARKBHDHOHIBEXIRAEBEF oA
BT DI BT ICH (F B A ZHEEMEHZ DA

Project : Construction of resonant hard x-ray photoelectron spectroscopy for elucidating quantum critical
phenomena of strongly correlated electron system and applications of bayesian statistics for analysis

a4 bﬂI%ﬂEUEﬂK Nanofabrication & Characterization Section
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This section is devoted to state-of-the-art techniques related to
thin-film formation, nanomaterial synthesis, nanofabrication, and
associated measurements and evaluations. Studies are conducted
primarily at the Research Facility for Advanced Science and Tech-

nology on shared instruments and in the clean room facilities.

F/AE>FINA X Nano-Spin Devices

Fr& Director

=l B’
765

! IWATA, Satoshi
A Professor

ARRE 1 ALV ILIMOZIRCE DIV Y, BERFROIRILF —RFORRFEHR
Project : Development of Magnetic Sensors, Memories and Energy Devices Based on
Spin Electronics

InEE RS

PR (GRT)

KATO, Takeshi

Associate Professor

HFRARE  WEEERIE SR BB LOBEEER Y MO = X7\ RO RF
Project : Developments of Functional Magnetic Thin Films and Spintronics Devices

12 f -:”E-r.
WHEMIZTSedDI)—VIL—L1L
Micro-fabrication clean room

KRE Kig

BEBH

OSHIMA, Daiki

Designated Assistant Professor

ARFE MR Y~V ERFEORREEZDIGA
Project : Development of Fabrication Process of Micro Magnetic Pattern
and Its Application

14
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Division of Materials Research
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=RF9E Director
IE IEF
OZAWA, Masakuni

The Division of Materials Research (DM) carries out
research on various materials and substances; their
properties, production processes, structural control,
evaluation of performance toward applications, and
furthers development to achieve incorporation of
these materials into devices as well as the device
designs themselves. In addition of research on
improvement of industrial materials, utilization of
resources and optimization of energy sources, the DM
also promotes cutting-edge research on novel materi-
als and nanomaterials that are useful in future energy
systems, energy-saving devices and advanced materi-

als systems from long-term perspective.
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Materials Physics Section

o 78 TR BT IR AR R A4 AR, AT
Sh -t TR oo oA R RED LR L e B
YD RTE K PSR EITC. 260 Y D
bk R LB T A2 Bk R M O
TRHEELZT.

The Materials Physics Section carries out the fundamental
and applied researches of dielectrics, magnetic materials,
superconductors, ionic conductors, optical properties, cat-
alytic properties and other materials functions. This Sec-
tion performs the material research of properties that are
necessary to achieve new devices through the enhance-
ment of properties and discovery of new functions.

STERAHNE  Computational Fluid Mechanics

E—REHEZAVC ERTHERUCFEAREATORARREER
SHBREO BECEEOHBZRBIZ. COL—ILEERFEZL.
SLRVWERDFEHERT B,

Ab initio study of the photoabsorption and charge separation process

on the dye-sensitized semiconductor surface. A neural net learns the
predicted structure-property relations and suggests better dyes.

glFfi& Vice-Director

LU #IR

BiE
UCHIYAMA, Tomomi

Professor

i

ARFE : RARROGENYI1L— YavHEOBREEBRARAETRILF—DER
Project : Development of Advanced Simulation Method for Flow Problems
and Utilization of Natural Flow Energy

LA IR

R (GRE)
YAMAMOTO, Takahisa

Professor

%

TRRAE - F/BEHEICE D GRS Iy O MR DOBIR
Project : Development of Ceramic Materials by Controlling the Atom-
ic/Electronic Structures at Nano Scale

-
A BieF

IR (GRE)
KAMIYA, Yukiko

Associate Professor

ARRE © £hED FEHRLLBYFHEIORR
Project : Development of supramolecular materials by using biomolecules

EFtE Quantum Chemistry

)l B

Bh ¥

DEGAWA, Tomohiro

Assistant Professor

HRFRE | RAETRILFTZFAET 28 TREBRORLEE BRI
Project : Creation and Efficiency Enhancement for Electric Appliance
having Energy Production Function from Fluid Energy

ZH #_
R
YASUDA, Koji

Associate Professor

-l

HRRE © D FOBRFREERPILABERZOFEREEL. TN MW EDRE
Project : Quantum Chemistry and Chemoinformatics, Methodology Devel-
opment and Material Design

16
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Materials Design Section
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This Section promotes researches of material design with a focus on
the microstructures of organisms, environments, energy-related mate-

rials and so forth. Toward the aim of improving the performance and

R 26 IERME ORI LEHIETLEEY
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Hydroxyapatite
a10(PO4)6(OH)2

BRYTAXICHREHNBLEBM B HZ W ZORIREDORPRIE

also making major strides in terms of performance enhancements, the
MD performs material researches through design of new composi-
tions and composite from the perspective of two- and three-dimen-
sional and nanometer-scaled structures.

Production of the crystal size and shape controlled metallic materials of their precursor using hydro-procesing

BIEMEITS  Environmental Materials Engineering

#R8F94 Director of the Division

INE IEFR

E265d

OZAWA, Masakuni

Professor

ARRE : /RO EZDOREHENDIGH
Project : Nano-Crystals and Their Application to Environmental Pollution
Control

ARER 15 RH
Bh#

HATTORI, Masatomo

Assistant Professor

THRRRE « BRI E B I SRR AT R ORISR
Project : Development of functional composite materials for environmental
purification

(ERE/DZE Tokyo Branch)
(o

TE B

KHESR

HIRAIWA, Atsushi

Designated Professor

FRFRERAE © VA R\ RFpy TEBEERN/T—T) A ABLOEST — MEFREDHR
Project : Development of wide bandgap semiconductor power devices and
their gate insulators

NIRE =

BEHE
KAWARADA Hiroshi

- Visiting Professor

MRRE © T VEYRBLVTA RN RF vy THEHROM S
Project : Research on diamond and wide bandgap semiconductor



MBRFEIY Materials Surf-Interface Engineering

A
BiZ
OKIDO, Masazumi

Professor

HRRRE | REBSHEICLSEREEFMETOERDEE
Project : Investigation on the Materials Processing with Low Environmental
Impact by Surface Structure Control

e
BEHE
NIINOMI, Mitsuo

Visiting Professor

ARRRE | EREERT YA DR ARB LU
Project : Design, development and evaluation of titanium alloys for struc-
tural biomaterials

MR 7 v & 2 &

Materials Processing Section

2H @

I
KURODA, Kensuke

Associate Professor

4

ARFE | ETRF RV Y N OERZAWERTRL, Bt R E ORI N ORIR
Project : Development of Functional Materials Using Energy-Saving Hydropro-
cessing

g EX
BEEHR
HANAWA, Takao

Visiting Professor

HRRE © SEELEFM RN

Project : Research and development of metal-based biomaterials
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In addition to research related to material production processes,
the Materials Processing Section performs research on mechani-
cal energy conversion devices that make use of high-perfor-
mance thermal-insulation and -shielding materials, thermoelectric
power-generating and dielectric elastomers, and other such mate-
rials, as well as research on high-efficiency hydrogen production,
combustion, power-generation processes and so forth.

KEEMIE TS  Functional Materials Engineering

2R/ V— NDBEBREBEBFT/I\A ZANDGHA
Controlled assembly of two-dimensional nanosheets and its application to
electronic devices

BIEBFI R Vice-director of the Division

RHE =X

B
OSADA, Minoru

Professor

= Reg N

RRFE : 2/ H/ YWEEFBUCRERNIEF MR OMF
Project : Development of environmentally friendly electronics using two-di-
mensional materials

HIL{EZE  Radiation Chemistry & Biology

LA etk

Bh

YAMAMOTO, Eisuke
4 L Assistant Professor
ARFE : FEBRRBY T/ > —NDORNLT YT ER
Project : Bottom-up preparation of non-layer strucutred metal oxide nanosheet

| =JEV AN
BB
HEHR

KUMAGAL, Jun

Associate Professor

ZIAIREEBUICK - BEHRDFER T 22 RIT - £V E DR
Chemical Reactions and Biological Effects Induced by Photo- and
lonizing Radiation as Studied by Detection of Radicals

FHFRRE
Project :

JRHE BFA

EEHR
HARADA, Katsuyoshi

Visiting Professor

HRRE @ KinnBFEITVUIMEEYEZDBROELE MU THHEMT O
Project : Innovative development of production and evaluation technologies of
silicon compounds and their thin films for advanced fields

18
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With efforts on both global and regional levels, the
Division of Systems Research (DS) develops key tech-
nologies relating to energy conversion, and infrastruc-
tures and their networks as well as material conver-
sion and its circulation, that enable ecologically sus-
tainable development. The DS also strives to highly
network those and to establish the methodologies that
enable their practical implementation in society.
Toward these ends, the Division develops advanced
energy conversion technologies and systems, technol-
ogies that reduce environmental load and contributes
toward resource and energy conservation, and recy-
cling technologies and circulation systems of renewal
materials, while also pursuing energy-infrastructure
planning, creating energy-infrastructure control tech-
nologies as well as conducting leading-edge research
on energy, information and distribution relating to the
advanced information network technologies necessary

to achieve those.

SRERZAWVCEETUZICEFTE2AREAREDEE . FAVITLA
Nowcasting/Forecasting System of Photovoltaic Power Generation
in Distribution Network using All-sky Images



’;47“1’33 VAT L %B Conversion Systems Section

ERIRTCEEN LRI ANVT —BH AT LDREE This section is engaged in research aimed at the creation
PHIELEFIZS IS IOMLA T O, BN K S = A of high-efficiency, cutting-edge energy conversion sys-

. R _ o tems. This includes development of power generation and
¥R RIHLIGEE - HE AT LOMTE. £ Ik storage systems that utilize minute amounts of hydroelec-

BfiodE BEY=AVF —D ﬁ{)ﬁ ft. KExtx tric power, improvement of coal-combustion technologies,
JUORNIZREZDO TR T - BB R B2 conversion of waste-material energy for use as a resource,

. S RN prediction of power generation amount for solar and wind
REGRABR RO L EREDTOIT, , ,
power generation processes, measurement of thermo-fluid

phenomena using pressure- and temperature-sensitive
paint and so forth.

a)CRERANNEEE
a) Picture of heat exchanger tube

b) IR EIFIC T30 REBEERD C)IRGBIFRTOREERK
CREANNAEE RENDRSERT
b) Picture of ash deposition after 30 min c) Picture of heat exchanger tube

in vertical ash deposition furnace

Bi5-TX)L¥—IZ Energy and Environmental Engineering

gJFrf Vice-Director

R —ER

HEAR {RER

f #ig B
NARUSE, Ichiro UEKI, Yasuaki
Professor Assistant Professor
TRIRARRE | IR MRS SRR SR E T RIL Y — BRI DR 7 ET?'L?#E : ﬁ%ﬂﬂi&ﬁ?’utzm%‘:ﬁt-1ﬁﬁﬁﬁﬁ&ﬁmﬁﬁ%.
Project : Development of Highly Efficient Energy Conversion Technologies Project : Development of Energy-Saving and Low Environmental Impact
for Global and Local Environment Technologies for Ironmaking Process

BRIB#R{A X T Environmental Thermo-Fluid Systems

RA &t

nE
HASEGAWA, Tatsuya

Professor

FHFRERRE @ N—RY=2— F I A ATRILF—RITROELRILF—E— MRV T
AT e TS EE DRz

Project : Study on technologies for carbon-neutral bioenergy and energy
saving by heat-pump in cooperation with developing countries

20
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Network Systems Section
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The Network Systems Section plans and creates control tech-
nologies for the energy-related infrastructures that connect
power and thermal energy sources with the diverse range of
users that require them, and pursues cutting-edge research
on the information network technologies vital for achieving
advancements and greater reliability for such infrastructures.

ERBEATL  Wireless Systems

1H'IJ.I 1ERR

B

Professor

' KATAYAMA, Masaaki

ol

THRERE « |IREEHEMICEITIMREZDORRDOBIE AT LNDHEA
Project : Wireless Communications and Their Applications for Green
Systems

MHE

HEHEF

OKADA, Hiraku

Associate Professor

ARFE 1 AR—bIZ2 =T RRICA T EIRBEV AT L-E\ERR Y T —7
Project : Wireless Communication Systems and Networks for Smart Com-
munity

IXRIF—YRAFTL  Energy Systems

-
BRIZEHR - Bl O H DEIRBRE - BHRBERYIT—F

Wireless and powerline communication networks for environmental monitoring and control
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Estimation of home-range from mobile phone location data

VPR FEXER

Bh

KOBAYASHI, Kentaro

Assistant Professor

)~

HRRE « REFHASZREIEO 2D DEIRBE S AT LICBIT B
Project : Wireless Communication Systems for Environmental Monitoring
and Remote Control

EBF9E Director of the Division

InEE SCEE

E265d

KATO, Takeyoshi

Professor

MREE : IRV F—ER-FEOZHREEZERLILBNVAT LD E-HIEHF
EDRF

Project : Development of Planning and Control Method of Electric Power System
in Consideration of Diversity of Energy Resources and Demands

Py

3BV AT L Transport System

ik S
ZEEH®

MUTO, Hirotaka

Visiting Professor

HRRRE : BHYRAT L/EBRATEBEBE/NT — T /\ A ARERM BT HH R
Project : Packaging Technology of High Voltage Power Devices for Electric
Power Systems and Apparatus

WA &17

E265d

Professor

‘ I;g? % YAMAMOTO, Toshiyuki

HRRE | BRIENICH AR BHRBYRTLDT 1A
Project : Design of Environmentally Sustainable Urban Transport System

iR ELE
558
MIWA, Tomio

Associate Professor

ARFE  RETHICEIE2EBREBREROETIVESSUCHHRBY AT L
DA
Project : Modeling Travel Behavior and Evaluation of Transport Systems
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Circulation Systems Section
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The Circulation Systems Section develops various key technologies
relating to ecological material conversions and circulation, and also
assesses such technologies when they are deployed in society and
develops the assessment methods. Furthermore, the Section is pur-
suing research and development on environmental-load-reducing
technologies, recycling technologies, circulation systems of renewal
materials and other technologies that contribute to reducing con-
sumption of resources.

BEIBEMEER
2EABERZAVTCERZEREVWVTHEYICLZFERY DS FRIRE
HBEWEFRKNSOBEXDEEL (RE) Z1T>TWVW3,

Electromicrobial culture system

Studies are carried out on the electrochemical enhancement of
pollutant degradation by microorganisms or the microbial electric
generation from polluted water, using two-chamber bioelectrochemi-
cal culturing system.

BEIETRILX—4YI AT Environmental and Energy Biosystems

iR
KATAYAMA, Arata

Professor

D HEMER AL A TRERBER BRI ORRFRER
: Energy-saving microbial technologies for environmental remedia-
tion and resource generation

FHFRE
Project

SH /RRF

BEEREHIR
YOSHIDA, Naoko

Visiting Associate Professor

D BRRHAEMAH DO BRI S

: Electrochemical enhancement of anaerobic microbial metabolism

FHFRRE
Project

BIEBFS R Vice-Director of the Division

M &H—ER

B
HAYASHI, Kiichiro

,..; Professor

TRFRERRE © TRIVF— BB AT LM S LT
Project : System analysis and impact assessment of energy and environ-

ment issues

INE FIA

HEHIR
KOJIMA, Yoshihiro

Associate Professor

- R AR, EREIN. EKLEDHDY / ZELFE - BT O+
AICBET BHZE

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

SUARRE -

Project :

IRIF— BEVRATLEEESHE Energy and environmental system and assessment

BN RETF

| EEAERE
HAMAMURA, Natsuko

Visiting Associate Professor

Sl

EEERROENME R TR E T
Geomicrobiology of toxic metalloids and ecotoxicological assess-
ment

FHFRRRRE :
Project :
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REHR
OOBA, Makoto

Visiting Professor

HRRFRE | N\ A FIRAIRIVF =R T LD EREFHE

Project : Integrated modeling and assessment of biomass energy system

IXRILF—ERIEETI® Energy Resources Recycling Engineering

=l ER
HEHIR
SAWADA, Kayo

Associate Professor

R © AT RIVF—BMET AV IVITE T BREEMEZEDHE
Project : Studies on Waste Management in Energy-saving Material Cycle
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SUGIMOTO, Shigeyuki

Endowed Professor of Funded Research Division

FHRERRE | BARREIRILF —EEABNRMOBMNRAICE Y DR
Project : Research on Harmonic Fusion of Renewable Energy and Com-
mercial Electric Power System

EAX R

F WA FIARIR
KURIMOTO, Muneaki

Endowed Associate Professor of
Funded Research Division

MRFE /2RIy MEBI R E AW B MNERBBE N - Y ATAICBIT 2R
Project : Nanocomposite Dielectrics for High Efficiency Power Apparatus
and Systems
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h Division

Operating with a broad focus ranging from materials and
device technologies to system evaluations, this Division
strives to propose next-generation electric power energy
systems to realize a sustainable and low-carbon society.
The Division promotes research on the harmonic fusion of
renewable energy and commercial electric power systems;
electric-power apparatus and systems with high efficiency
and advanced functions; and local energy supply systems

with advanced functions.
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IMANAKA, Masaki

Endowed Assistant Professor of
Funded Research Division

RRFRE | B TR — U R TLDBEEE L
Project : Local Energy Supply Systems with Advanced Functions
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Toyota Advanced Power Electronics Funded Research Division
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For achieving a sustainable society that ensures a positive
symbiotic relationship between humans and Earth, the
funded division researches power electronics technolo-
gies for future mobility. The division researches and
develops wide-bandgap semiconductors at all levels from
materials, devices, to system applications in a wide per-
spective contributing to realize high efficiency electronics
systems as well as developing young researchers for the

next generation.
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EHTAF R EBPIIR
HASHIZUME, Tamotsu

Endowed Professor of Funded Research Division

fRZLERRE © CaNFAMBIORERSREFHE/ T —7/ 1 Z5H
Project : Interface control of GaN-based heterostructures for power device
application

A BN
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MORI, Yusuke

Endowed Professor of Funded Research Division

i,

FHFRERE © /UL GaNKERAR
Project : Growth of bulk GaN crystal

LA Ef&d
BAWKE

YAMADA, Shinji
Visiting Faculty

FRFERRE @ BIAVVLNTD—T)\A RO TOCABLOT) 1 RIEE DR
Project : Research of Fabrication Process and Device Structure of GaN
Power Devices

AEHIRD B ETESRHHEIREBLER
Sustainable society that ensures a positive symbiotic relationship
between humans and Earth

B4 KE

25 BT A 2 2B PT 3IR
MIYAMOTO, Yasuyuki

- g Endowed Professor of Funded Research Division

TRFRRE © (LEYFEREBT T/ A ADFF
Project : Developments of compound semiconductor electron devices

1B Fi

BAWKE

SAKURAI, Hideki
Visiting Faculty

FRFRERRE @ RAEAUDL/T—TFI\NA RDEET O RE LVT/ A XEEDFFE
Project : Research of Fabrication Process and Device Structure of GaN
Power Devices
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BRI -Z R BIWEEREET AN XL —T VA ) R=2va v IFKT Y

AIST-NU GaN Advanced Device Open Innovation Laboratory
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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.

Gan or AIN buffer laver |

ire or SIC

AlGaN/GaN HEMT AV FU TR
Switching characteristics

diameter~i

directed emission
evanescent

wave \

truncated cone

active region
ize<<i)

substrate

INFyEY M AEOFEEMNREFALIEAELEDOERR FHINGT—>

Schematic of a novel directional LED based on evanescent wave coupling Emission pattern
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KRR TR

WANG, Xuelun

Designated Professor

SHIMIZU, Mitsuaki

Designated Professor

FREE : GaN/\T—TLI/RO=UR FRFRERRR © HT/\A R
Project : GaN power electronics Project : Optical devices
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Amano-Koide Collaborative Research Lab

AR 227 R 1LY M5 LONIMSZ N2 U3 i, KEF i #k & L0V BERNIMS B S i s
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This collaborative research laboratory was established in Nagoya Univ. and NIMS and managed by Prof. Hiroshi Amano and

Dr. Yasuo Koide, NIMS executive vice president, as a mutual cross-appointment, which facilitates crystallographic, electrical,
and optical properties characterization and development of new measurement techniques for developing GaN-based power

devices. The research will be effectively promoted by using advanced measurement and analysis equipment and techniques
in NIMS.

EEETNA R
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Advanced TEM Surface probe
meas.

=
GaN wa
INVE RR He #x
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]
KOIDE, Yasuo ) i TANAKA, Atsushi
- Designated Professor " Gk 4ol ﬂ Designated Associate Professor
RARFRRE : ZUAVILER Yo/ \BLVOERT/ A RORFLAILFHiiB L0y E HZRERE © GaNERL ORI/ \T— T/ RDAIEA
> SRR Project : Initiation of the next-generation power devices using GaN

Project : Atomistic and Mapping Characterization and Analysis for GaN
Crystal, Wafer, and Devices
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Toyota Advanced Power Electronics Industry-Academia Collaborative Chair

=AYy Ly —REAKRF AN 2D E LS For realizing Gallium Nitride power semiconductor devices,
L. R K Al o e ks B G+ 3 7 a2 4% 4l 4% this division researches and develops process techniques
. . . e that enable controllability of defects and impurities with
BRACERIT 27 AR, 227 LG QIR high accuracy, device techniques for low loss devices, and

BhroffmzED:T. its system applications in perspective of these new high
performance devices.

Source(0V)

FLoF T
~DEFESD

Drain(+V) Drain(+936V)

28 GaN-MOSFETDEAREIE MERFEDY1IL—Ya v EHRBE

#tE GaN-MOSFETD &5 & &
Design of vertical GaN-MOSFET structure

Ity 1R ZRE)

RERR REHIR
KACHI, Tetsu SHIOZAKI, Koji
Designated Professor Designated Professor
HRILRRE @ E{LHYIL/NT—TF) A RDERTOERBELVTY A RBEDHFE TRFRE : AU VLIT—F/ (A ROMFLGRRR
Project : Research of Fabrication Process and Device Structure of GaN Project : Research of GaN Power Device and Investigation of Its
Power Devices Application

s
KR HE
T EAD
OMORI, Masato

Designated Lecturer

THFRERRE © ZAHVVLFBAROYIERTEE T/ 1 RIGA
Project @ Study on physics and applications of GaN
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DENSO Automotive Power Electronics Industry-Academia Collaborative Chair
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Denso automotive power electronics Industry-Academia
Collaborative Chair looking into the future of high power,
high frequency and high efficiency electric drive system
for hybrid car, EV and FCV, promotes exploratory
research into next-generation power semiconductor ma-

terial, device and application system.

RH 1E—
RERR

ONDA, Shoichi
‘ Designated Professor

HRRE © RIEA/NT—FEEMROFERRRE L BRI
Project : Development of Crystal growth of the next-generation
power-semiconductor materials
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Characteristics and applications of next-generation power semiconductor

KR ZFL

FHE#EBIR
OHARA,Junji

Designated Associate Professor

*

HREFRE © [ PR/T—IL I hO=U RCH T 2H BRI KOS BT
Project : Analysis and evaluation research in the future power electronics
and material
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TOYODA-GOSEI GaN Leading Innovative R&D Industry -Academia Collaborative Chair
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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.

Electromagnetic
wave application
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BT AR
USHIDA, Yasuhisa

Designated Associate Professor

FHFRRRE © GaNDIGAFR
Project : Research of GaN to new product development
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C-TEFs

IFAF LWL 7 v = s ZEBRHEHR

Center for Integrated Research of Future Electronics, Transformative Electronics Facilities

IANK =L v bn= s 2K B iR, R
KFRRAE - AT LR DY) — v — LFEBRIR
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The Center for Integrated Research of Future Electronics
- Transformative Electronics Facilities (C-TEFs) is an
experimental facility for IMaSS at Nagoya University. It has
a large clean room of about 1,000 m? (Class 1,000 expo-
sure area; Class 10,000 process area) for conducting

accelerated crystal growth, device processes and evalua-
tion in GaN research and development.

MR Director of the Facility

AH Z

BELFHEBE>

SUDA, Jun

Professor

(1) GaNiFELIcy72o/0ymI7OERZ 1>

» FERBRRNSBIBERETT VY —TVIL—TT
GaN/XT—F/)\A A% A IL—F Ot R

r i IRZATYIEFEUHELE T I /AavICEIG U
FTEUIMI & E

> BEEOFEMEICLDEEEE. 7TOEAZEE

» SRRBEEREICEDRIFLEAVATA

(2)9—TYRTINAR

» GaN on GaN #t8/X7—F/\1 X
» GaN RHAT/NA R

» AlGaN/GaN HBRIHEMT 7/ X
» GaN RET/\A X

Features

(1) Submicron processing line specialized for
GaN Electronics

» Complete end-to-end process of GaN power
devices from crystal growth to device fabrication

» Equipment capable of submicron feature
fabrication, including an i-line stepper

» Operation management and contract fabrication
services by technical development staff

» Shared user facility system with fee structure
to allow use by outside organizations

(2)Target device

» GaN-on-GaN vertical power device
» GaN-based optical device

» AlGaN/GaN lateral HEMT device

» GaN future device

ElMiE% R Vice-Director of the Facility BIMEER R Vice-Director of the Facility BEER Facility Control Manager
—_
BH IE st & SR TR
HERR FEBR
ONDA, Shoichi KACHI, Tetsu SASAOKA, Chiaki
Designated Professor Designated Professor

Ay = v RN\
HF DR pliy:: F& BiE
mEra MEE mEE
IDE, Kimiyasu KONDO, Takeshi TOTANI, Shingo
Technical Staff - Technical Staff Technical Staff

FaF B5R

NISHII, Katsunori
Technical Staff

FAHE HEB

HAYASHIDA, Tetsuro
m Technical Staff

e fHi
mEE

MATSUTANI, Tetsuya
Technical Staff
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High Voltage Electron Microscope Laboratory

http://hvem.nagoya-microscopy.jp/
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Since the installation of a 500 kV electron microscope in
1965, Nagoya University has seen prolific, world-leading
research in the field of high voltage electron microscopes
in Japan. In particular, the 1000 kV Reaction Science High
Voltage Scanning Transmission Electron Microscope
installed in 2010 enables reactions and phenomena
occurring in gas environments to be observed, aiding in
the research and development of environmental and
energy-related materials. This microscope can signifi-
cantly contribute to the field of green-innovation
research. The laboratory is operated as an open research
facility for all researchers in Nagoya University. Moving
forward, as part of our efforts to become an international
center of electron microscopy, joint projects with other

universities, research institutes, and industries are

encouraged.

MR Director of the Facility

Bk 2N

€]
MUTO, Shunsuke

Professor

RIiSHFEBEEEEAEFEMSE JEM1000K RS

Reaction science high voltage scanning transmission
electron microscope (JEM 1000K RS)
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IKARASHI, Nobuyuki

Professor
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KUWAHARA, Makoto

Associate Professor

wH EEB

REAERIR
ARAI, Shigeo

Designated Associate Professor
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BlfEE% R ViceDirector of the Facility
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SAITOH, Koh

Professor
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HEHE

NAGAO, Masahiro

Associate Professor
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| YAMAMOTO, Yuta

Technical Staff

mEER

s IR

BR(RE)

YAMAMOTO, Takehisa

Professor
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HIGUCHI, Kimitaka

M Technical Staff
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Research Facility for Advanced Science and Technology http://www.rfast.imass.nagoya-u.ac.jp/

Jetm B R R i D2 Y — v — AL Sy FRR TR %Y — CVD, A28y XY U 7 ED NI E =
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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 which is put to use
in a wide array of research operations ranging from thin-film deposition for various materials to micro- and nano-fabrication
and material characterization. Furthermore, this facility enforces Nanofabrication Platform Consortium Project supported by
the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT), where the facility provides technical

supports on nano-material processing and nano-fabrication for numerous researchers by utilizing multi-user instruments.

Ry % /MBE/ECRTYFY I EE—BYRATA HWHEMIE (VU —2IL—L)
Sputtering/MBE/ECR etching system Micro fabrication room(Clean room)

FNARTOCRRE (V) —=VIL—L1)

Device process room(Clean room)

HE R Director of the Facility

—_ BFREAKE BFREEICEZF/ NIV

E% m = Electron beam lithography Nano-pattern by EB lithography
AN =

R

OHNO, Yutaka

Professor

BRES BRES WRES

[2¥] 7N T

=H 5 Hix 3 hnEk MlS
iR BIR<EE> HEHE<SEL>
IWATA, Satoshi NAKATSUKA, Osamu KATO, Takeshi
Professor "h Professor Associate Professor
HRER

RE KiE

BHEEK

OSHIMA, Daiki

o

[ h Designated Assistant Professor
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http://www.imass.nagoya-u.ac.jp/joint/index.html

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 through to
system-building for actual deployment in society, aimed at more advanced, fully optimized energy creation, conversion, stor-
age, 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 equip-
ment including film-deposition systems, micro/nano-fabrication equipments, electron microscopes and many other types of
analysis instruments, and more. If you wish to apply for joint usage or research at this facility, please consult with the IMaSS
staff in advance and apply.

Visit the website below for a list of joint-use equipment, information on how to apply and other such details.
http://www.imass.nagoya-u.ac.jp/en/joint/index.html

A
HEFA - HEFRISE —
P Apply for shared use/joint research
" LI
sEHARBOTN [ =] TaaE "R
Application Flow for Shared Use e op
BEHEXRE REME - VX T LR RE - REE
Nagoya University Institute of Materials & Universities /
Systems for Sustainability Research institutes
HE -3 p = g -
RRFBOA A =2 EFOA T — (TR — ORI T, B, (FX MHOBEIL - BHE(L) OER
Image of Shared Use Realize revolutionary energy-saving (further advancement/hyper-efficiency of creation, conversion, reserve,

transmission and consumption of energy)

A

AMRFOIER. FZlE. T—7ZFZ2FALEERAMR
SR TINA REDERRIMICEHIZ2EBARNSHEIRRDOHD X T LI
Joint research by utilizing the facilities, equipments, data and so on of the IMaSS.

Wide range of research from fundamental research on advanced materials and devices to system engi-
neering for socially implementing them.

A

KREFADHBERVERZUAD
BEICFAE I 528 EXIMAEZRCMAETF—L
Academics or research teams of the IMaSS including
researchers from other institutes / universities.

BROMEE BRUANDIFE

agoya University AR
e Ui [GiEe )
researchers Researchers from other
universities

(research representatives)
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CIRFE/C-TEFs

Center for Integrated Research of
Future Electronics /
Center for Integrated Research of
Future Electronics,
Transformative Electronics

Facilities

4V ASEM
HITACHI SU9000
In-lens SEM

HITACHI SU9000

HRAT V¥

Nikon NSR-2205i12D
i-line stepper

Nikon NSR-2205i12D

AREERGE

Znby 18MUIL
Organic cleaning system
Dalton 18-MUT11

AFAFABE
ULVAC IMX-3500
lon implanter
ULVAC IMX-3500

AA—=vZ7CL
HORIBA WD201IN
Imaging CL

HORIBA WD201N

F 24T b

HPAT IR X500
Nano inprint equipment
SCIVAX X-500

X FHIER AT 4
Bruker Dektak XT-A
Stylus profiler

Bruker Dektak XT-A

A S & PR
ULVAC QAM4

High Temperature Sputtering
Deposition Equipment ULVAC
QAM4

TR B ROHE 2

RIKEN KENKI AC-3

Work function measuring device
RIKEN KENKI AC-3

v—F—BHER

AVr32 OLS4100

Laser Confocal Microscope
Olympus OLS-4100

ICPFIA =y T4
ULVAC CES

ICP etching system 4
ULVAC CE-S

FIB-SEM
HITACHI NX2000
FIB-SEM

HITACHI NX2000

TlyvarSiEE HAMAMATSU
PHOTONICS PHEMOS-1000
Emission microscope
HAMAMATSU PHOTONICS
PHEMOS-1000

RCAVESEE

Kb I&MRIQ
RCA cleaning system
Dalton 18-MR 12

5223 /A=)
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

ICPFIA =53
ULVAC NE-550EX
ICP etching system 3
ULVAC NE-550EX

it 7B - SRS iR

High Voltage Electron
Microscope Laboratory

TR B 0 FE - S
Transmission electron micro-
scope JEM2100F-HK

ICPFoA =y F+1
samco RIE-200iP
ICP etching system 1
samco RIE-200iP

EBZAERE
ULVAC eib
EB evaporator
ULVAC ei-5

IRk o A 5 i 7 -5
f#5 JEM 1000K RS

Reaction science high voltage
scanning TEM JEM1000K RS

BB - B
JEMZ2100M

Electron Spectroscopic scanning
TEM JEM2100M

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

ICPFIA T2
samco RIE-200iP
ICP etching system 2
samco RIE-200iP

P-CVDI1

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

FeFHIRERHEB <y 7 )
FILMETRICS F50
Automated Thickness Mapping
Systems

FILMETRICS F50

A0Sy RE
ULVAC CSL
Sputtering system
ULVAC CS-L

07 FRRE AR - IRRER HIAE &R
BIB9S JTEM-ARM200F
(Cold)(X 2= Hf 1 7 - VA%
Aberration corrected scanning
TEM JEM ARM200F

TR AR B S T -
JEM-10000BU
(R4 1E 7B 7 BRER)

Aberration corrected scanning
TEM JEM-10000BU

¥

HFRAA e =20 LH FB-2100
(FIB)

Focused ion beam sample
preparation system FB-2100

AN LR ke
MI-4000L (FIB-SEM)
High-speed sample
fabrication/analysis system
MI-4000L
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Jetm A [F T R

Research Facility for
Advanced Science and

TN AFANEREE PIPSI
Precision ion beam milling
system PIPSII

SIL=T AT A S RUEE
Magnetron sputtering with 8
sources

ROSHAL S 2T 7B
Reactive ion etching

AU
Electric furnace

raRtryarR)yiv—
Cross section polisher
I1B-09020CP

3TE=T AR S R E
Magnetron sputtering with 3
sources

ECRSIMSTyF3 745
ECR etching with SIMS

SNBSS
Rapid thermal annealing

Technology

R
Electron beam lithography

AF AR BGE
lon implantation

AR - BAMEE
FE-SEM

SJICMBEZ: &
MBE with 8 sources

=AZ T4+
Mask aligner

Tz LMV —F I T 274
Femto-second laser for
micro-fabrication and measure-
ment

RS XA T e
X-ray diffractometer




e — -
J5f- T TSR

Atomic force microscope

FEIRA RS AT o=
e e

Inductively coupled plasma
atomic emission spectrometer

=5
TSR R n= s 57
R
Liquid chromatograph/mass
spectrometer

AMTC

Advanced Measurement

Technology Center

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

gl Sak

Shared Equipment
Laboratory

XHOEE T4 i
-ray photoelectron spectrom-
eter

AT Ry M A A DA
Field-emission scanning electron
microscope

Xl e

X-ray diffractometer

) N DA BRI LAY —H 75— Fd e il R
Test apparatus of electrically Laser doppler velocimeter for
driven small centrifugal one velocity component
compressor

X-ray photoelectron spectrom-
eter

CHN=—%'—
CHN coder

/

= IROTHE -SSR
3D electron microscope

oooooo
oooooo
oooooo
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Creation of Life Innovation Materials for Interdisciplinary and International Researcher Development

http://www.6univslim.imass.nagoya-u.ac.jp/

6RFOHFZEAT (4t B RFER R - 227 L 52 P, KRR 45 A B2 022 BAL K S @ A4 B 20T, RO TR
7 A7 SR 2SI SRR KT - 547 BURTRIE FC R K OF SR AT R BBl B K 57 AL (R B R D22 28 i) 2 1L A4 DT %
XAB[EGERMEL (54747 X=2ar=7Y7n) JRRAIBL, FrLot 23R E 72 0 BF R AT 2 i oy BF e R L& 5

HARANCIR B SR R OB Al e L 2 BRI B R O HeAfi 2 B FE ¥ 20 ¥ BRBE IR 2 LR AT REAL 2 D12 b DR KL 2 BAFE
B ARG ER BB A B 2B R T A0 Bl 0 TR LU R RIT VT, 3610 MR e dhm S ik L L7z [
SRACHR - Ko7 - BB LHOEL S EAMBE RO R Z X7,

AHEIEI R 70 =7 M, I E DML BRI 72 L BE IR DFE G R LR DAL LT 5 TR H DL L L L TmE L A+t
DHEKXDEHERLRLELYIT.

Six university research institutes (Nagoya University Institute of Materials and Systems for Sustainability, Osaka University Joining and Welding
Research Institute, Tohoku University Institute for Materials Research, Tokyo Institute of Technology Laboratory for Materials and Structures, Waseda
University Research Organization for Nano & Life Innovation, Tokyo Medical and Dental University Institute of Biomaterials and Bioengineering) are
collaborating to create "life innovation materials"—materials that support people's lifestyles in innovative ways—and cultivate a new academic field
incorporating various other fields while serving as a new societal foundation.

More specifically, this involves the pursuit of research and development activities in various related fields, including the development of component
materials and technologies that serve as the technological foundations for life innovation materials, the development of materials that contribute
toward environmental preservation and the realization of a sustainable society, fields that contribute toward biomedical applications and
medical/welfare materials, and others. We are also striving to make this project a shared platform for international exchange and collaboration
between universities and corporations in the field of materials research, thus achieving a venue for the cultivation of highly skilled personnel.

In addition to playing a leading role in the areas of material-related research and industrial support measures, this joint research project is being
carried out with the goal of promoting exchanges between young researchers and establishing a shared stage for the fostering of advanced human
resources.
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The Consortium for GaN Research and Applications was established to develop world-leading innovations in energy saving by fully utilizing excellent
potential of gallium nitride (GaN) which gathers attention as the material contributing to energy saving.

This consortium offers a place for open innovation to achieve seamless collaboration among the consortium members of government, industry and
academia, and it will contribute to the sustainable development of our country and the rest of the world as well as the growth of each member orga-
nization. The consortium, by using practical sharing-education , also aims to foster promising young researchers and engineers to become able to

combine a high level of professionalism with a bird’s-eye perspective while aspiring to use science for the society.

As of March 2018, major participants in this consortium include: twenty (20) universities (Nagoya University, Meijo University, Nagoya Institute of
Technology, Toyota Technological Institute, etc.), three (3) incorporated national research institutes (The National Institute of Advanced Industrial
Science and Technology, The National Institute for Materials Science, etc.), and forty-six (46) corporations (Toyota Motor Corporation, Sumitomo Elec-
tric Industries, Ltd., Taiyo Nippon Sanso Corporation, etc.). The Consortium has built a framework that covers broad technical areas from basic to
applied research and from materials development to applications, as presented in a long-term perspective with a technology roadmap released in the
FY 2016 toward the practical use of GaN in various ways.
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IMaS$S DATA

HREH Number of Members FR304E4H18IRE  As of April 1, 2018
T iz HEEER /B Bh#
Divisions Professors Associate Professors / Lecturers Assistant Professors
RFrL s bo= s RERBFRE Y 4 —
Center for Integrated Research of Future Electronics (CIRFE) 6 (18) 5 (6) 2.(1D)
BEARNEER LY 2 —
Advanced Measurement Technology Center (AMTC) 5 (5 4 (1) 2.(2)
PR AIBLERFT 4 (5) 3 3
Division of Materials Research (DM)
¥ 27 LAIRERFT
Division of Systems Research (DS) 7 (2) 4 (2) 2
E BB FEERFT
Funded Research Division 0 (4) 0 (1 ) 0 (1)
EF B R FER
Industry-Academia Collaborative Chair 0 (6) 0 (4) 0
BEEET AR 0 0 (1) 0
High Voltage Electron Microscope Laboratory
A 22 (40) 16 (15) 9 (4)

FREHBEREMANFRE. FEHBERL A,

Excludes staff members who have other concurrent positions. Numbers in parentheses indicate those of designated faculty and visiting staff members.

TE 1 WA Research Collaboration TR 30FE4H18HAE  As of April 1, 2018

9* International Collaboration

HERS 4 E# WEFA R

Institutes Countries Agreement Dates
FPER I BRBE TR FE 2005%€2A21H
Institute of Process Engineering, Chinese Academy of Sciences China February 21, 2005
BRAFREZHHE EE 200546A13H
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea June 13, 2005
AY—=F v FRE THEEMTFER KE 200548H8H
Department of Mechanical Engineering, University of Maryland USA August 8, 2005
7y v by RE-BLEFIEMHERZETIZE €Y 24— KE 20054%12A20R
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA December 20, 2005
A v Py THEFHICARBREIZE Y £ — A S 2006511 H6H
Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia November 6, 2006
PERFRAERRERR DO FE 20065114181
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China November 18, 2006
Fr eV YIRKRE LY 30 REFEEMNFER 24 2011510A810H
Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok Thailand October 10, 2011
A Y PIRKETY —&K 4K 20114108 18H
Indian Institute of Technology Delhi (IITD) India October 18, 2011
L=y T 7T REEEY ~L—=v7 201343A21H
Faculty of Science, Universiti Putra Malaysia Malaysia March 21, 2013
NEG P REBRTY V=T v S 1297 201648A1H
Department of Information Engineering, University of Padova Italy August 1, 2016
SJLILEYF—RIZakE 77 VA 2018%41A30H
Université Clermont Auvergne France January 30, 2018
A)R=2a VR Thp—Nf RT =TV R T VALY hO=IR % 20184 2H5H
Innovations for High Performance Microelectronics (IHP) Germany February 5, 2018
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EMA collaboration in Japan

BRI 2 WEFA A

Institutes Agreement Dates
FEEAKRNSHT 20044108 14H
Chubu Electric Power October 14, 2004
FHIR 2004%F11H26H
Aichi Prefecture November 26, 2004
ZEHE™ 2004%11826H
City of Nagoya November 26, 2004
BARFEUIREE RSB 2T 200749A13H
National Institute for Fusion Science, National Institutes of Natural Sciences September 13, 2007
SRERY RBAR AR 20094598
Waseda Institute of Political Economy April 9, 2009
— M REATTA v ETIvIREY 4— 201744A17H
Japan Fine Ceramics Center April 17,2017

WE 72 BT o B BR Financial Information TRM294E Academic Year, 2017
== T ZA%E(FTH)
Category Number of Adoptions Amount (in thousand yen)

BEEBEX f2 _

Management Expenses Grants 890,616

HEWRE®ES

Grants-in-Aid for Scientific Research 55 293,126

IR 22 2,002,591

Contract Research

RS LDIERMZR 81 329,842

Joint Research with Industry !

B¥FHS 41 33,560

Donations for Scientific Research

ot 9 15,416

Others

208 3,565,151

Total

Educational Contributions FR294E Academic Year, 2017

f?"—%ﬁi : j(f?"—y_l:i : Eﬁ%é Undergraduates, Graduates, Research Fellows

X5 N
Status Number of Students or Researchers
241
-+ n[SEE
Undergraduate Students 142 (7)
Sunsmro
s fr\igfeﬁrus%grfgffm 262 (26)
RERE
Graduate Students . .
B gsRE 70 (34)
Doctoral Program

RS 32 (13)

Postdoctoral Fellows

FARFOBHEN T2 EHBL Lo TW I FEHE L EMRER FAMAEAEAL (RE) .

Supervised by faculty affiliated to the Institute. Number of foreign students or researchers in parentheses.
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FAEEH  Number of Degree Reviews

FENEE

Number of Principal Examiners

AFRFTOFBHEN AEOB L ESANEE CETELBOLER
Aggregate number of times faculty affiliated to the Institute have taken on the role of the principal examiner in a doctoral degree review

ZH Awards and Prizes

294 E Academic Year, 2017

ZEMAH

Number of Awards and Prizes

15

FEPREZHETHHHISRL
Not including awards and prizes given to students

FREF IR - BV Number of Patent Applications and Granted Patents FX294%E Academic Year, 2017
HiFE
Applications 19

7B
EyEE] 3

Granted Patents

Facilities and Equipment

T304 A18IRE  As of April 1, 2018

24 Buildings
B DTSR EAERE (m?)
Buildings Floor Space used by the Institute (m?)
TR RIEE I 333
Research Institute Building [
TR R 3804
Research Institute Building II ’
MRE -RRE-FHELLT
HEHB LK E IERRE 461 FRALTW2EE
Inter-Departmental Education and Research Facilities, Laboratory 3 Floor space used as research space,
laboratory space, office space
BEERRER
Research Laboratory Building 2,443
ANEE
Sub Total 7,041
BT F TR RN S04
Research Facility for Advanced Energy Conversion
BEEETFHEMSEHER 996
High Voltage Electron Microscope Laboratory E‘E‘DE%
P — = Individual buildings
Setm BT S E AT FE B RR 1 849 9
Research Facility for Advanced Science and Technology ’
IRAF—FHTL 0= ARBREE 2,997
Center for Integrated Research of Future Electronics, Transformative Electronics Facilities(C-TEFs)
JNEF 6,346
Sub Total
AE
& &t 13,387
Total
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Institute of Materials and Systems for Sustainability
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Campus Man https://www.imass.nagoya-u.ac.jp/about/access.html
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