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FRALTIRILF—E, EFRNEREOREZEI2EREZAIEL, BREaFTMHTOE

iz | e ADHLEIEIRT S,
EE R IE ﬂ M. Okido became a professor at Center for Integrated Research in Science and Engineering in
AT P 1995 after research associate, associate professor at School of Engineering, Nagoya University.
MR BLERPT MRLEREH AR KR
- = Professor at School of Engineering 2002-2012, EcoTopia Science Institute 2012-present respec-
OKIDO, Masazumi tively. He was vice-director of the Institute in 2013 and director in 2015. Research major includes

surface modification, aqueous solution processes, and functional thin films. His efforts contribute
toward the creation of material processes with low environmental impact by fabricating thin films
for energy storage, biocompatibility using oxidation-reduction and precipitation reactions of
metals, oxides in aqueous solutions.
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2l7T & | Vice - Director S I BB,

,E\j' iﬁ ﬁE EH After serving as a research associate at Toyohashi University of Technology and lecturer and
T LT associate professor at Nagoya University, Zaima became a professor at Nagoya University in
MEIRIREE RAEES 2R 1997, and became the University's vice president as well as director of the Institute of Innovation
ZAIMA, Shigeaki for Future Society in April 2015. His specializations include thin films, surface and interface prop-
erties, semiconductor devices, and others. He is involved in research related to the development
of and device applications for new IV-group mixed-crystal semiconductors, and has made con-
tributions toward advances in ultra-low power consumption and optical function integration for
semiconductor integrated circuit devices, energy harvesting technologies, and other areas.
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Satoshi lwata 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. lwata 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 magne-
toresistance effect and energy harvesting devices using magnetostrictive materials.

S. IWATA M. OKIDO S. ZAIMA IWATA, Satoshi
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Center for Integrated Research of

Future Electronics

AEILIVNOZVAEBHE LYY —
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EANPES-N

HRICETHFEAEAHFDBENE IR
TFTINARAFFRZBL T, 21HIEEDHD DD
TEEITELEEBRAMOERZEDET.

The Center for Integrated Research of Future Electronics
(CIRFE) established in October 2015 engages in lead-
ing-edge electronics research—including research in the
untraversed area of devices with gallium nitride 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 six sections, each staffed with
instructors who serve as leading specialists in their field and
equipped with outstanding research infrastructures. The Cen-
ter's fully integrated joint research and education system
covers everything from basic scientific education on materi-
als, 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 anywhere in the
world, CIRFE strives to foster well-trained human resources
who will lead the field of manufacturing in the twenty-first cen-
tury.

KFFTINA XE Device Innovation Section

KAEFNARBTIE, BAAAVILREDTA
RE¥ 4y TEEHRYPF/ H—RUHRZRLEL
feRBILINOZ I IMBHTDWT, FRER
BEFEOEMIISLIOCTOCIFEZITWV,
HEET/N\A RBIEZT->TVWET . EREENS
TINA RFRETER - FHEICESET—E UM
THEITSIET, M= 7OCRDEIZBIE
LET.

In the areas of wide-bandgap semiconductors with gallium
nitride and other materials, cutting-edge electronics materials
with a central focus on nano-carbon materials, and other areas,
the Device Innovation Section creates new crystal-growth meth-
ods 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.

+ > % —f& Director of the Center

REF &
58

AMANO, Hiroshi
Professor
MRFRE: 2R EEERT/INA RDEIR & ¥ R T LG

Project:Generation of noble nitride-based devices and their
contribution to the development of new infrastructure

glt > % —& Vice-director of the Center
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OHNO, Yutaka
Professor
MRRE RRRTST/ MRHCED KB IRILF—BIERKT /N1 RDEIH

Project:Development of energy-saving advanced electron devic-
es based on nano-carbon materials

FiakR

R

UJIHARA, Toru

Professor
MRFEHFERRANZZILICEILFR 7O IDBK & HEEERR
Hit& (SICPAING E) DERE
Project:Study on a novel processes based on crystal growth

theory for high-quality crystal of functional materials (SiC, AIN,
etc.)

AH ER

R

HONDA, Yoshio

Associate Professor
MRRE: 2 FERIC L 2E8ET /N1 B4

Project:Creation of sophisticated devices based on Nitride
semiconductor

HIl &1
R

TAGAWA, Miho

Associate Professor
MARE EEDTFOECESRNZANAL FHREEET /EEMR0
Bl

Project:The Creation of Bio-inspired Novel Functionalized Nano-
materials

3z

HTH MNE

FHEARIR

NITTA, Shugo

Designated Associate Professor
ARRE N2 Y ERERBREN & RE T/ XDEIE

Project:Creation of innovative nitride semiconductor crystal
growth technique and future devices

L —4H —mieic & 2 214 B4k F 8 55 5T
Nitride semiconductor luminescence characteristics by laser excitation

EBEOLHOHERLICHBUTREXAAREALTHEDET.
Note: No safety goggles for photography purpose only.

4H FT/A

BEEAERER

USHIDA, Yasuhisa
Visiting Associate Professor

TRFRERRE  GaN DS FAIAFR
Project:Research of GaN to new product development

3k B3
Bh#
DEKI, Manato

Assistant Professor
ARRREBENT—TN\A A2 RRT 22 MY RFERERORBT
=V 27
Project:Defects Engineering on Nitride-based Semiconductor
Crystals for Realization of Advanced Power Devices

JRHE &X
B
HARADA, Shunta

Assistant Professor
TRITERRE  E SRR O R MEHIH & fERR R

Project:Control of defects in crystalline materials and crystal
growth
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FHEBIE
MURAYAMA, Kenta
Designated Assistant Professor
TR SICHERAN DO R MBEEDERICE T OBRBREDHEIL
Project:SiC solution growth for reduction of dislocations

VN I N ;{1
MRE
NAGAMATSU, Kentaro
Researcher
TAEREE GaNR/NT —FN\A ADFERZERICET X

Project:Study on crystal growth for high-power devices by
GaN related materials

CINFT74T9vIR

NIVFI74YvIRYZaLb—2aVETRRFLA
IWOBE—RBHAEEYIVOXIEY VIRRENEER
NEBFENLUTRE T BNILTF 71V v I RERICE
DX FEARGHEBHNROYI2L—Ya>VDERZE
BUTHRZIT>TWERT. =DM, BLATU D LR

H 2
MEE
TANAKA, Atsushi
Researcher
FRITERRE: GaNZ A LRI/ (T — T\ X DElIA

Project:Initiation of the next-generation power devices
using GaN

LEKHAL Kaddour

s

Researcher
ARBEE HVPERIC L DRRIREY S/ 71 VER SRS/ >
AT LEEE

Project:The organization of ultra-long lll-nitrides nanowires
by HVPE and their integration into functional nanosystems.

38R Multiphysics Simulation Section

5% i ¥ 14 % 4 5 Materials Nano-Characterization Section

BFEME - BEFHRROT 7 —ZRWe, BIFREBICBITZT/N\ARADF /AT —)L- ARS Y RET iz HzEL,
F7IN\A ZEMEDEREHE P, ¥ EFARAOEFEEOERICE N ZBLUICTREBFOEIMREERT - EUTH

WEEDHTNET
The Materials Nano-Charac- RFEREE

terization Section develops
nano-scale operand analysis
techniques for semiconductor
devices under operating con-
dition using electron micros-
copy and electron hologra-
phy. These efforts are part of
research centered on the
theme of interface electronic
properties involving direct
measurement of device oper-
ations, electric-field response
measurements for semicon-
ductor interface electronic
structures, etc.

EFREMRS

Electron microscopy
analysis at atomic
resolution

ROT571—
F/EMUSHER  EMEIRET/ TN REIR

Electron holography Analysis of nano-devices under
nano-scale potential operating condition
distribution analysis

BOREEBTIBMEE - ROV 57— &AW, BIEREDF / RT — LSV Y ZRIAHBORT > 2w )LRIEL
Direct electrostatic potential mapping in nano-scaled FET under operation mode using electron holography

At+E BT

RE £8

_ iz HEHIR
BIND—FTINA RADREBIT>TVWEY. . .
IKARASHI, Nobuyuki NAGAOQO, Masahiro
The Multiphysics Simulation Section is engaged in Professor Associate Professor
research with the aim of realizing multiphysical-sys- fAZTERRE: 7 / YRR & BT IRMIREIC L 2 BT\ ATARRFK AFRE FRHT T/ AR ICHA 1} 2 Ein BT EMEEIC & 2 W
tem-based, predictable crystal-growth simulations that Project:Nano-science and advanced electron microscopy for Project:Analysis of Magnetic Properties by Advanced Elec-

integrated first-principle calculation with macroscopic
fulid dynamics via thermodynamic analysis. Additionally,
the Section is pursuing proposals for new gallium-ni-
tride-based power devices.

HAO B_
1%

- SHIRAISHI, Keniji

{ Professor

ARRE FENERRROFEY I 2L —YaVICL DR
Project:Computational Studies on Semicondductor Crystal
Growth

A shl

B

YOSHIMATSU, Katsunori

Associate Professor
MRFEFEREARYI 2L —Y 3 Y ORENZHHE
Project:Computational Science on Crystal Growth from a
Viewpoint of Fluid Dynamics

NIWF 7YV RATHREEAN T RERRBE
Crystal growth process clarified by the multi-physics simulation.

T ER
Bh3K
ARAIDAI, Masaaki

Assistant Professor
ARFE F—REETREAEFEICL 2RE- REYEDOME
Project:First-Principles Study on Electronic Property of
Surface and Interface

BREZA
wRE
ARIKI, Taketo
Researcher
MRFE RAELREROERBITEBETHETY VS

Project: Theoretical Analyses and Simulation Modeling of
Fluid Turbulence

device innovation

P RAT LA ER

System Applications Section

FEmILYNOZY XM RIZRWN
T INA RICDWT, BRIV R T
LNDOEEZRF UL EEZF
BULISEFREZTVWET.

In the area of devices utilizing cut-
ting-edge electronics materials,
this Section focuses on the integra-
tion of such devices into various
systems and pursues applied
research with an eye toward
real-life applications throughout
society.

tron Microscopy toward the Development of New Devices

ERE&S

International Research Section

BEULABABEEHICHR
RARZITVWEY. CERNGHTR
RYyhT—UZEBL, ZYFE
AT DU R ICEBLUE T

The International Research Section
engages in research and develop-
ment activities together with visiting
professors invited from overseas.
Additionally, the Section is cultivat-
ing an international research net-
work as part of efforts to form a
central venue for nitride semicon-

ductor research.

EXHREMRE
Industry-Academia
Collaborative Research Section

EZHmETOMRFAREDOMERL
ZRELTT. KR COMRZE
HEEEITDLOOFBELEZTL
F9.

This Section aims to boost the effi-
ciency of collaborative industry-ac-
ademia research and development
activities, and also serves as a me-
diator to help realize actual appli-
cations in society for CIRFE
achievements and results.
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Advanced Measurement Technology Center

SEHAEMEREYY—E, InETD
MEFADOES DI — U BREEFHRENY—X
ZERAL, mEFTRARMORARE, it
AEHBARBICAMBERZITSLDOD
MBELT ER27TFE4BICHRIESNE UL,
Ktyd—7l& FTIRORBEEEFEMEIE
HEEmBIMERARMERZZIC, HRATE
BEI2TEWERR BEMRR, RIEZH
"R, YOOV EMREY Y —ROFI)
OHDI[HWEIIONOY KBV —,
BRERZMEFAREEDEEDT, EFIE
MR AT A, BROREHA, RALFEHR, XER2
FEHRL S/ MIEFHAD5 DD B0 EET
ARMOEKREAMBRZHLL TLET,

The EcoTopia Science Institute has developed unique and
advanced measurements 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, op-
erate multi-user instruments, provide opportunities for col-
laborative research, and train highly skilled scientists and
engineers. The Center is operated jointly by Nagoya Uni-
versity graduate schools and research centers with ties to
the EcoTopia Science Institute, including the Graduate
Schools of Engineering, Science, and Environmental Stud-
ies, 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 Na-
tional Institute for Fusion Science. The Center is divided
into the following five sections :

EFEMBEE AR Electron Na noscopy Section

BEFRMEZAVCREBERITNERLUY
MRAEZEELT RFLANIILER/ EBEFESHE
7, REREBFRITEICLS T/ A—F —HB DK
FTEHAOBERNE, BFRbETZT70—I2L3
ZRTTEBERT, EFRAOT 74 —cL2E
HiZ D ERL, ARARE T (L2 RIGEDIHERE
/S AMRBREDEMERRESEET.

This section develops techniques for detailed structural analy-
ses and property measurements using electron microscopes.
Topics include atomic level analysis of spatial and electronic
structures, precise measurements of nanoscale lattice distor-
tions using convergent beam electron diffraction, three-dimen-
sional structural analysis with electron beam tomography,
visualization of electromagnetic fields using electron hologra-
phy, and analysis of chemical reactions under different gas
environments.

diliRlor

2R (EMmE)

RIVFF =L

\4

harry7

Y

BERhTE

A

WIS

S

«— J)a-rv

A

(&) PRzl A2

IN;=E%S

A

——
2um

Zv O EMBNGEEDFIB-SEME FRHR4t BERBELEXRSE KRWUBN B
FIB-SEM image of organelles in the rat hepatocyte. Sample preparation: Y. Moriyama, Fujita Health Unversity

glt >~ % —& Vice-director of the Center

B R

£ 6

SAITOH, Koh

Professor
MRFEETEMEEA W / X—5 —BEHOBEBESRITELS &
CYIERAEE DR
Project:Development of Characterization Methods of Nanoma-
terials Using Electron Beams

EBE RN

iz
MUTO, Shunsuke
Professor
MRFEEEEFBEUOIEICL DT/ TN\ XOYIERIE & BI#R1(E

Project:Analysis and Visualization of Materials Properties of
Nano-Devices by Electron Micro/Spectroscopic Methods

Fil &
BEEHIF
HIRAYAMA, Tsukasa

Visiting Professor

ARRE EFRTHIC L DMBEHARM OB & SEEM BT A DG
Project:Phase measurement by electron wave interference and
its application to studying advanced materials

EJEREUN
HEER

KUWAHARA, Makoto

Associate Professor

TRFERRE TR AT FEDRIH & el BN OIS

Project:Development of New Analytical Electron Microscopy
and the Application to Advanced Materials

% — i
R

TATSUMI, Kazuyoshi
Associate Professor
ARRE BN ENEFOIHRZAVCEAMBRAE Y E—XA Y N/
FHA

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

N BE
ERENE

KAWASAKI, Tadahiro

Visiting Associate Professor
THRERRE  RIBHIHE FIEMEZ B\ ce D BB R R O R & A
MR AN DIGF

Project:Development of high-resolution environmental TEM
techniques and applications to in-situ observations of catalyst
materials

LU JIE

BEAEHR

YAMASAKI, Jun

Visiting Associate Professor
MRFEFESTFEMEZA VT / BLOI 70 HROEBERT
EDWFR
Project:Methodological study for structure analyses of nanome-
ter/micron-scaled materials using transmission electron micros-
copy

£l &%
B
ISHIDA, Takafumi

Assistant Professor
PR EFHEHERZ AL CERM RO 2 D LU WEBRRERIT DR

Project:Development of New Imaging Techniques for Frontier
Materials using Electron Microscopy

10
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B K 5T AIEB Electromagnetic Wave Measurements Section

TSARFDRTF - B FDNESDIRANT MVEREICK
2T IAIBWIRE, BAEPHEIN S DBROK, K&
FBEDEA - BMRMERFE I LIcLD, T5XY
BREBHBREDTRILF —YRT LDOHIFEEMTOFKE(C
BEALET.

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

BERE TS XVEBNAGDIS-IICE T BN ILTFIY
Helium plasma in the linear plasma device NAGDIS-II

E’H =

HEHIR
FRITERRE BRI T RILF —IRICH T DR FRUORDEFRIRR & Z D

KAJITAs Shln Project:Heat and Particle Transport Phenomena and Its Control in
Associate Professor Advanced Energy Sources

R AL FEHAIER Elementary Particle Measurements Section

RECBI R LI B2 BRE L TR E A SH_EAE B0 5E < BT
FEER ORORNTF, S 12— A EHELTEAEEY (B2
SEIE, Bl OREE S, UBD T BISARM S — A5
7571 DBIRETVNET,

This section specializes in the development of muon radiography,
which is 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.

EEERFRERGAHUEE
Hyper Track Selector

R KE ik 12
B

%

NAKAMURA, Mitsuhiro SATO, Osamu

Professor Assistant Professor
TRRERRR : SR T B2 IR 2 BR 6 U Fo REVEIE AR D N ARIRRERRIT BT D % ARRRE: 21— N/ REREOBH 5 -/ V5 —RREEEAAICL 2IHAME
Project:Research and Development of Inner Status Investigation Project:Neutrino Oscillation, Dark Matter Search Experiment
Technology of Large Scale Structure Objects by Using Modern and Researches with Tracking by Nuclear Emulsion

Nuclear Emulsion Techniques

KB BFA ARE FIE

BEHIR FHEBIE
OHZEKI, Katsuhisa MORISHIMA, Kunihiro
Visiting Professor Designated Assistant Professor
ARFE ALEENZBRIOBRO O DBERFET 1 L LAKITORHE AR ENEEBRER 3 RITHEHRA X — YV Tkt R F iR,
Project:R&D of advanced nuclear emulsion film technology for DOEINHF E ZDERBEANDIGH
high speed muon radiography Project:Development of Innovative High- Resolution Three-Di-

mensional Radiation Detector “Nuclear Emulsion” Technology and
Its Applications

X #R 5 YE 51 I EB X-Ray Spectroscopy Section

MOWSEHWEY OOV EYI—DETFE
BUY T RODHKE — LS aFERUXED N
MOBEENDEEEIC, FImMPERRBFARSRE
OISR RZEDET .

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.

k Y <& vl ), :
BNESY OO (BLENT) DHSHEXAFS XPSAHTEE

> % —& Director of the Center - TR
XAFS-XPS analysis system in Aichi SR (BLEN1)

J\K Bt

26
b TRIEERRE: o / N7 &EIRRED 5 M2 HEEEM R ORR CI6A

YAGI, Shlnya Project:Developments and Applications of Functional Materials
Professor Consisting of Nanoparticles and Thin Film Surface

7 7 DI 518 ZB Nanofabrication & Characterization Section

Sl R RERICRESNTWSERE
RERE, MMl TERE, 247 FHARBEREDHA
KBE, 7V—YIL—LDRFEZFRBLUTEREA,
F/MEHMERL /T, FFl/ FHRAICEI T 2 KA D
BEAERDEY.

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 Ad-vanced Science and Technology

on shared instruments and in the clean room

facilities.
WHIN T TS D) —>IL— L
Micro-fabrication clean room
glFT& Vice - Director
[u .} /)N A\
=H B KE KiE
% Bh¥
IWATA, Satoshi OSHIMA, Daiki
Professor Assistant Professor
MRFE:REVILY NOZVRICEDC VY, BERTFRUIF TRFRRRRE R/ — Y AR F R ORF E Z DA
IWF—RFOMERHEH Project:Development of Fabrication Process of Micro

Project:Development of Magnetic Sensors, Memories and Magnetic Pattern and Its Application

Energy Devices Based on Spin Electronics

12
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Division of Materials Research

1Y

MEIBIELIRPI T I, IRARFRM - MR O T
%, ERTOEX, EsHlE, I5R - theestd, >
ALl —YavaEETV, INSOMBEZE TN
ZRETPEBICICHE O T 2%, TR R #
ELUTWEYT BEOYE -ER-ITXRILF—0D%)
KPFHEWSLBEICEEEST, FEDOITXIL
F—IRATLAPEIRT/INARICERILDHRM
Bl-Jelim T/ MRHCEE T 2 a2 #E L. REIRR
B\BRICIL>TEHI R BT RDICOH D RIE) &
Ka{TWET.

#1138 Materials Physics Section

FER, MR, BTEER, 1AV EERE,
TR - H2YE, BRI S W o et R BE
DEBERDZEYEOEBRROIGHEME =T
W, ZhsoyEom E BRICKDT/INT R
{BICHRERM RO EEHELET

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

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 fur-
thers 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 optimi-
zation of energy sources, the DM also promotes cut-
ting-edge research on novel materials and nanomateri-
als that are useful in future energy systems, energy-sav-
ing devices and advanced materials systems from
long-term perspective.

0.1TNMOYYAVERKREF DY VNI (REIODEVWIAV KT ZR)
Dumbbell-type image of silicon and carbon atom:black contrast marked with arrows

gIFr& Vice - Director

B4 SERA

2R

ZAIMA, Shigeaki

Professor
FRITERRE T L WIVIRE SRR ORI & BIEEEE N - REmE T/
RPN oI::|

Project:Development of New Group-IV Semiconductor Alloys
and Its application to Electronic and Optoelectronic Devices

gIEBF9K Vice-director of the Division
8 =8F
Bi%
KUSUNOKI, Michiko
Professor

AREE EREEFH—R UM ORI & SR OME

Project:Development of Nano-Carbon Materials with Low Envi-
ronment Burden and Its High Functionalization

FH E—
% (GR75)
KIKUTA, Koichi
Professor
FRRRREE: TRILF —Z|M R 2 2T L DR

Project:Development of Energy Conversion Materials and Sys-
tems

LA A
i GRE)
YAMAMOTO, Takahisa
Professor
TRITERRE: o/ S ICE D < FRERELE 2 v VRO

Project:Development of Ceramic Materials by Controlling the
Atomic/Electronic Structures at Nano Scale

- —_—

ZH #—

EHER

YASUDA, Koji

Associate Professor
MRRE ER A FICE—RBFEFEORK . ThzAWYE
DERE
Project:Quantum Chemistry, Methodology Development and
Material Design

L BT

T (GET)

KAMIYA, Yukiko

Associate Professor
RFEERE B x A U o e R O R S BH

Project:Development and Application of Nucleic Acids Based
Functional Materials

N |=|
REES
LR

KUROSAWA, Masashi

Designated Lecturer
TAZEERE: VIR BB R IC & FEREEIEM R T /N1 R DR

Project:Development of Advanced Functional Materials and
Devices Using Group-IV Semiconductor Alloys

T HiE
BhEL
KANEHIRA, Shingo

Assistant Professor
ARFE KR IRILF—BEMRIORE S RBEBNDISA

Project:Development of Hydrogen Energy Materials and Appli-
cation to Fuel Cell

S
iEa=1
TERASAWA, Tomo-o
Researcher
MRFE: F / H—R TR OER
Project:Synthesis of nano-carbon materials
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#1 ¥l 5% & BB Materials Design Section

SRS TRILF-MREFEOHMEECERL, 2R7T, 3RTHE
INsnF/fbEnsTcBmh s, ek OMtRER LZ2BETEeBIC,
HRERCEELIC KD EREDRIERIE LD DI RIERET DI IR 2 H#E

EUET.

This Section promotes researches of material design with a focus on the
microstructures of organisms, environments, energy-related materials
and so forth. Toward the aim of improving the performance and also
making major strides in terms of performance enhancements, the MD
performs material researches through design of new compositions and
composite from the perspective of two- and three-dimensional and nano-

meter-scaled structures.

KBARZOCRICEDERUEREEDT VKRNI N REEOREETH
Surface photo of a hydroxyapatite coating with a high bioactivity prepared by solution processing

PR Director

PIF EHE
58

OKIDO, Masazumi
Professor
RRFE  REESHEHIC L ZEREEEME 7O X OBE

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

#RF94& Director of the Division

IINE TEFD
iz
OZAWA, Masakuni
Professor
ARFE: S/ BERORE E ZDOREHEADIGA

Project:Nano-Crystals and Their Application to
Environmental Pollution Control

(RS = Tokyo Branch)

N7 | e o

FE B

FHEBR

HIRAIWA, Atsushi

Designated Professor
TRFERRE: 71 RNV R¥ vy TEEBHRZERAWVN/NT—TNA RELV
BT — MERRDOTE

Project:Development of wide bandgap semiconductor power
devices and their gate insulators

HTR Sl
BEEHR

NIINOMI, Mitsuo

Visiting Professor
RRFEE  EFEERT Y VAR DR, R L OFHE

Project:Design, development and evaluation of titanium alloys
for structural biomaterials

15
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EEHR

HANAWA, Takao

Visiting Professor
ARRE 2 BELE AR O R
Project:Research and development of metal-based biomaterials

EH &7

HEBIR

KURODA, Kensuke

Associate Professor
ARBE AT Y oy N 7O EAWEERMR, Btk
15 E DEEREMEMRIDBR

Project:Development of Functional Materials Using
Energy-Saving Hydroprocessing

A=

N=SEINGE

R (GRH)

MATSUMIYA, Hiroaki

Associate Professor
AR IRIEIHE - ER Y U1 7L DI DILF R EE - 5HRI- E IR
Project:Design of Chemical Separation, Analysis, and Reaction
Systems for Environmental Assessment and Material Recycling

A E&

BEAEHR

AMIMOTO, Masaya

Visiting Associate Professor
ARBPEFRESI v I/ REMOMERF

Project:Ceramic coloring materials

IINPR TR
B
KOBAYASHI, Katsutoshi
Assistant Professor
MRFESE /I VvV RAF/EEMHOER SIS

Project:Synthesis and Application of Metal/ Ceramic
Nanocrystalline Materials

¥ 7 08 X8 Materials Processing Section

k&R 15FAA

FHEBNH

HATTORI, Masatomo

Designated Assistant Professor
R ERIE MR 2 B I 2R A M R DRI B

Project:Development of functional composite materials for envi-
ronmental purification

MBEETOERICET 2MEEEDDEEDIC, HIERERRTEL EEA KL, 2
BRBYPHFEIIAN —ZRVHEBN IR —EBT/INAXDIAE, S
KRS - W KRBT OCAFICE I HMAEZHELRT.

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 high-efficiency hydrogen produc-

tion, combustion, power-generation processes and so forth.

AAVEE D EFERTOCRICERGRRERMIVAE
lonic liquid: a versatile, environmentally benign solvent for separation and

REE FIfE

260

YOGO, Toshinobu

Professor
ARFEMCENFEIC L DRERAMUE MR DRIR

Project:Development of Environment- Compatible Function-
al Materials via Chemical Process

mE R—

R (FR%5)

ICHINO, Ryoichi

Professor
ARFEBEETVEORES LOEEL-RENL, ERO YT 7 LB

Project:Development of Alternative, Detoxification and Stabiliza-
tion Technology of Hazardous Substances, Material Recycling
Technology

JRE B5R]
REHE
HARADA, Katsuyoshi

Visiting Professor
ARFE KD TFEEF > U A EEY &2 DBIRDEE R OFHE R
DFFIFE

Project:Innovative development of production and evaluation
technologies of silicon compounds and their thin films for
advanced fields.

chemical conversion processes

AR

R

KUMAGAI, Jun

Associate Professor
MREFRE: 5 VNI EEERB U X BERIFR T 2 F RIG- £V
BOWRE

Project:Chemical Reactions and Biological Effects Induced by
Photo- and lonizing Radiation as Studied by Detection of Radicals

WA

IR
SAKAMOTO, Wataru
Associate Professor

MRRE IREICEL VWEEEM R ORIZ

Project:Research and Development of Eco-Friendly High-Perfor-
mance Functional Materials

M E=EH
B3
HAYASHI, Koichiro

Assistant Professor
MRFE S/ ER
Project:Nanomedicine

16
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VR TFTLAEIRERPI T, HEREH B WL (E
HIBAREICEWT, AR AR THDORIER
MBUOIRILF—E-A>VTF- Xy NT—7
PYEZR - YERRICET DRABEREIMN
HREEHIC, FNoszaElicxy T =0k
BHRICEETZLODOAERBDEBEEZRIEL
TWET . Ffo, TDIEHICREERZBERT
FILF—BBEMN - VAT L EER- BRI
F—ICEI2REAHEBEMN, V17U
MPYEREFEYRATLDRER, TRILF—
AT ZDOFE- HEERMTOBEEZDIDHIC
RAIRGBIRILF— - BR-YRICETZE
ERBERRY NI —IEMICEET 2 RiLimDH
KHHEELTWET,

With efforts on both global and regional levels, the Divi-
sion of Systems Research (DS) develops key technolo-
gies relating to energy conversion, and infrastructures
and their networks as well as material conversion and its
circulation, that enable ecologically sustainable develop-
ment. The DS also strives to highly network those and to
establish the methodologies that enable their practical
implementation in society. Toward these ends, the Divi-
sion develops advanced energy conversion technologies
and systems, technologies that reduce environmental
load and contributes toward resource and energy con-
servation, and recycling technologies and circulation
systems of renewal materials, while also pursuing ener-
gy-infrastructure planning, creating energy-infrastructure
control technologies as well as conducting leading-edge
research on energy, information and distribution relating
to the advanced information network technologies nec-
essary to achieve those.

i 2T LB Conversion Systems Section

BMRTHRENBIRILF BRI IT LDEE
EEBEUCMERICIDBATWRT, HUNRKITFR
WX —ZFBUIRE BB RT LADRFE ARR
BRRIMOWE, BEEYTRILF—DERL, KBS
FURDICLZHEBED T, KE-BOEERZRAWN
EBRAEIRROEHABREZEDTNET,

This section is engaged in research aimed at the creation of
high-efficiency, cutting-edge energy conversion systems.
This includes development of power generation and storage
systems that utilize minute amounts of hydroelectric power,
improvement of coal-combustion technologies, conversion
of waste-material energy for use as a resource, prediction of
power generation amount for solar and wind power genera-
tion processes, measurement of thermos-fluid phenomena
using pressure- and heat-sensitive coatings, and so forth.

EYEBEICENLEYI I OKEORE
Development of micro-hydraulic turbine excellent in
foreign matter passage performance

EBF9K Director of the Division
FXAE —ER
Bi%
NARUSE, Ichiro
Professor
FRIDERRA IR - MIBIRIB AT R S M T R )L ¥ —F i DR

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

ANINESIES

iz

UCHIYAMA, Tomomi
Professor
MEREBE:REREROGEN Y I 2L - a v HEDORFEE BARG
IXILF—DER

Project:Development of Advanced Simulation Method for Flow
Problems and Utilization of Natural Flow Energy

Al ZEt

iR

HASEGAWA, Tatsuya

Professor
ARFE: N —RYZa— RIS ATRILF IR OCEIRIL
F—b— MRy TEAT O & BFER EE & OERAMTiH A
Project:Study on technologies for carbon-neutral bioenergy and

energy saving by heat-pump in cooperation with developing
countries

a)EREANNREE
a)Picture of heat exchanger tube

b) IR BEIFICTIONIRERD
CREABNRER
b)Picture of ash deposition after 30 min

C)IRFFEFRTOEHERARKREAD
RS ERS

c)Picture of heat exchanger tube in vertical
ash deposition furnace

WH &
A
MATSUDA, Yu
Associate Professor
MRFE ATHRREFAVCFRETIRILT RS X7 LAOHE

Project:Environment-friendly energy system engineering based
on thermo-fluid dynamics

TR fRAE

BhE
UEKI, Yasuaki
Assistant Professor

TARERRE  SANE T O ANOERREEN OB TR

Project:Effective Utilization of Organic Waste in Ironmaking Pro-
cess
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vy b7 =22 R T LEB Network Systems Section

fBER > R T LBB Circulation Systems Section

FYRNT—O VAT LTI, HEDFHAUEREEEZXZ 2
RRIGEN AT RINF—RELZHRBIRILF—FERZDHES
IXILF—AVTSOE - FIHRMOBE z0oEENDEE
BICICRBIRBRBRRY N T — I EMICET 2 REHRDIMEE
HEELTWET.

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 SREGEAVERBIU7 CEI3ABHEBORE FUVZFL

the information network technologies vital for achieving
advancements and greater reliability for such infrastructures.

gJEBF9 R Vice-director of the Division

INEE SCEE

#R

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

KATO, Takeyoshi

Professor
ARFE IR F—ER- BFEOSREZERUCENY X T LDET
B - FITEFE DT

Project:Development of Planning and Control Method of Elec-
tric Power System Considering Diversity of Energy Resources
and Demands

Rl IERE

iz
KATAYAMA, Masaaki
Professor

TARERRE FERBERNICET MR L ZORROERREY AT LANDEHA

Project:Wireless Communications and Their Applications for
Green Systems

A 217

iz
YAMAMOTO, Toshiyuki
Professor

RRFRE REN ICRR AR AT REBY AT LD T 1>

Project:Design of Environmentally Sustainable Urban Transport
System

NI

BEHIR

SUGIMOTO, Shigeyuki
Visiting Professor

MREFRE BEUTEI R — EHABHREORNNRAICET 2R

Project:Research on Harmonic Fusion of the Renewable Energy
and the Commercial Electric Power System

19

BIBEHA- Bl O HDE|RRYNT—2
Wireless networks for environmental monitoring and control

BE)7VANABREZRARMAY T A
(KBEARBERMEEHTN)

Electric power-assisted bicycle sharing
system on campus (station with solar power
generation on the roof)

A 2

HEHBIR

OKADA, Hiraku

Associate Professor
MEBE: AY— NI 2 =27 ERICAFLERBEY AT L - HiR
Xy hT—=2

Project:Wireless Communication Systems and Networks for
Smart Community

b =
—im B4
HEBR
MIWA, Tomio
Associate Professor
MRFE B THRICR T E2RBREBRDETIVELE L OEHEY
27 L OFHT

Project:Modeling Travel Behavior and Evaluation of Transport
Systems

NP FRER
BY%
KOBAYASHI, Kentaro

Assistant Professor
WRRE RE &ORRHEO 2O DERBE Y X T LICET 2%

Project:Wireless Communication Systems for Environmental
Monitoring and Remote Control

BERV AT LB TR, RISHENEOYE R - YEERICE
TRRABERRINAREEDIC, ZNSDORIMTZtSNEE
LIcB B OFHI P EHI A DA Z 1T > TWERT. £fc, 2D
ICRHBEERBZEERICEY SBRIBAFREREM, VY7L
MPYBEBERBES AT LAORAEMBLHEELTNET.

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 pursuing
research and development on environmental-load-reduc-
ing technologies, recycling technologies, circulation sys-
tems of renewal materials and other technologies that con-
tribute to reducing consumption of resources.

R #K

E2E BEREP RIS

KATAYAMA, Arata Sonochemical reactor

Professor
TAFRERRE: LI - T KDEBEERVREEYLIED fc 8 DE T REHEYL
BYRT L
Project:Energy-saving Microbial Technologies for Remediation of
Soil and Groundwater and Reclamation of Biological Wastes

M F—ERB

iR

HAYASHI, Kiichiro

Professor

RFERE: TRILF— TR X7 Lo & &R

BIBEYEER
2ERXNBBERZAVT, BRZAWT
MEMICLDBERYDONRIRES D
WEBRKNSDOBIDEE U (5
B)Z2fT>TW3.

Electromicrobial culture system
Studies are carried out on the electro-
chemical enhancement of pollutant
degradation by microorganisms or the
microbial electric generation from
polluted water, using two-chamber
bioelectrochemical culturing system.

KBRPRRDOBE R B
Ultrasonic decomposition of dye in aqueous solution

LZILIRY Y RCLDBERIEZE RIGBDOTEL
Chemical luminescence in a sonochemical reactor

EE EN

HEHIR

SAWADA, Kayo

Associate Professor

RRRE A E O ERIER & R

Project:System analysis and impact assessment of energy and Project:Recycle and Waste Treatment of Radioactive Materials

environment issues

s 7
BEHIR
TANAKA, Keiji

Visiting Professor

RRRE FRERMEMEOERE LOREPIC BT 2R - D

Kz B

BEAHR

OOBA, Makoto

Visiting Associate Professor

LR N A AV AT RILE— 3 AT LA & AT

Project:Metabolism and Degradation of Organic Pollutants in Project:Integrated modeling and assessment of biomass energy

Biological and Environmental Systems system

INE Z&E3A

HEHIR

KOJIMA, Yoshihiro

Associate Professor

FRFREREE MR- IREERAR, EIREIN, FALEDIHDY /R F Y
B7O0tXICET MR

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

RHEE
B
AWATA, Takanori

Assistant Professor

AERFRE  HEM RV R AT A

Project:Environmental detoxification system using microorganisms
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Funded Research Division

el

IANF—2XTL(REREN) THEFEERM

Energy Systems (Chubu Electric Power) Funded Research Division

REFITIE, MR, BRI S AT LAFHEICOIEBEWREFICII-> T, HinEREARICATILERT
FNF—VRTLDBEZHEL, BHKES - REOER - fIHFEDOSEL, KEX BARBELD TR
MO, BEHHHBOREREICHTBIMEZIT>TVET.

Operating with a broad focus encompassing everything from materials and device technologies to system evaluations
with the goal of establishing electric power systems that can help achieve sustainable development throughout society,
this Division strives to achieve more advanced electric-power equipment, supply network operations, and control meth-
ods; develop predictive technologies for solar and wind power generation output volumes; and propose applications
within actual electric power markets.

Optimization of electric-power and energy system
planning and operations

Advancements in energy management Performance and reliability enhancements for

electric-power devices and systems
BN IXRILF—YRT LEXZDEIM
Technology supporting electric power & energy systems

FHE B il BN

LA FERFIH S (B EHIR) F AT ERFIBh

FUNABASHI, Toshihisa MANABE, Yusuke

Endowed Chair of Funded Research Division Endowed Assistant Professor of

(Visiting Professor) Funded Research Division
RRFE R R OEN - BENRBREN - TRILF—V R T LADEEIC AR RE BIROKEBAVEIZEORFEIMITHEIL U I, ek
By 5% BARMY AT LADER, 5HE, FHlFE
Project:Research on Construction of Next- Generation Efficient Project:Operation, Planning and Evaluation Methods for New
and Economic Power & Energy System Electric Power System, Adapted to Mass Penetration of

Re-Generation and Deregulation of Power Industry

21

kI3 &EimNI7—TL 2 bAZ I XSHHAFEERFM

Toyota Advanced Power Electronics Funded Research Division

ANEHERDN A TES A EERTESZBEL, WEkEEU Ty —D/NT—I LI NOZ I AMOMEE
ESHFT. TARF vy TREEBEOMEL, FINA R, YRATALAISADEWEENSHEZTV, BRI ATLD
EKIRE, RREBESAMOBERICEMUET.

For achieving 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 devel-
ops 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.

ANEHIRD HETED
B REEY T —#S
Sustainable mobility society in a future

&=+ o AN
G R H B
B IR ST ERPI R B A ST ERFI R
HASHIZUME, Tamotsu MORI, Yusuke
Endowed Professor of Funded Research Division Endowed Professor of Funded Research Division
TRZERE  GaNR MRl O RiEES REHIE & /X7 —F /N1 G fRZREERE: /LY GaNfE &R
Project:Interface control of GaN-based heterostructures for Project:Growth of bulk GaN crystal

power device application

= ~ N
S AKE Al E
MBI %% BEERE
MIYAMOTO, Yasuyuki SUDA, Jun
Endowed Professor of Funded Research Division Visiting Associate Professor
RRFREMCEYHEREF T /N1 ZDRF RFCERREGaN/K T —F /N1 X
Project:Developments of compound semiconductor electron Project:GaN Power Devices

devices

22
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Industry-Academia Collaborative Chair

i

ERT-BA BWLBHEEET I RE—T V(I R—S a0 FRS5 MY
AIST - NU GaN Advanced Device Open Innovation Laboratory

Z(FBHRZROC, MEDSICABICESRBEVWAERZITBRNET,
FEZEMABITIMBELIMRELT REZICET2ERMEAORRZZRNL, RN - HENITHAIC
BODIFEEZBRELTVRT.

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.

AlGaN/GaN HEMT

R4V FUITEEHE

Switching characteristics

INRXVEVINROEENRZFMALE FENINY—>
ERMELEDDIERK Emission pattern

Schematic of a novel directional LED
based on evanescent wave coupling

N —Fa R4 A
Bk ZER T Fim
BHEZIR RHEZIR
SHIMIZU, Mitsuaki WANG, Xuelun
Designated Professor Designated Professor
WMREE :GaN/\T—Z L/ hOZV R HRRERE LT /N1 R
Project:GaN power electronics Project:Optical devices

bR %EwR/NT—IL 7 A= EFHRRHFEERF

Toyota Advanced Power Electronics Industry-Academia Collaborative Chair

LAV D LIRD —BET/)\A XDERIZEE
U, Rz siEE Tl 70t X5, &
BRAEERRTZ7/\A R, AT LBBOEWN
BENSHRZEDETT.

For realizing Gallium Nitride power semiconductor devices,

this division researches and develops process techniques

that enable controllability of defects and impurities with high

accuracy, device techniques for low loss devices, and its

system applications in perspective of these new high GaNhL>FMOSFETOUIES A (RERH/ I 1 FSK)
. Cross-sectional TEM of GaN trench MOSFET

performance devices.

hnss 15 1BlE R 5
B B
KACHI, Tetsu SHIOZAKI, Koji

Designated Professor Designated Professor
MRFE-Z(AY VLNRT—FNNA ZADERETOL B L OTI/IN1 R ARFPREZAY U LNT—FTNA ADFRECRRR

BEDIHR Project:Research of GaN Power Device and Investigation of Its

Project:Research of Fabrication Process and Device Structure Application
of GaN Power Devices

T/ —BBERNT-ILI O REZHRFRERM

DENSO Automotive Power Electronics Industry-Academia Collaborative Chair

FYY—BEER/NT-ILV MOV AEZHE
MRILFITIE, FERONAT Uy RBEBE, EXH
BE, RAEBUEBEOEHLI AT LADKE
It &R stz BB, RIER/NT—
EEROMEMRE, T/NNA AR, BLTILEY R T
LDBRRMTeHELXT.

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

material, device and application system. RUIND —RBARDR &= 5 A

Characteristics and applications of next-generation power semiconductor

FHEHIR FHEARIR

ONDA, Shoichi OHARA, Junji

Designated Professor Designated Associate Professor
TRFUERRR L RAHC/NT —FBAM B OBRBRE & OB@ACEI RRERRE PR/ NI —T L7 NOZ Y RICH T 2RI & & OFHMELAT

Project:Development of Crystal growth of the next-generation
power-semiconductor materials

Project:Analysis and evaluation research in the future power
electronics and material

24
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Facilities

BEEEFEMIBMEE High Voltage Electron Microscope Laboratory

http://hvem.nagoya-microscopy.jp/

ZHEERZETIE, 1965FICHENETHHTE0LMNILNDEFIE
WIRN B SN TURE, R Z4EE 2B EE FEMREHRAENR
DEBEERDICEDEU FIC2010FICERBSN., HIUW RIS
REBEEEEEBEFEMERE, TAHFTOEREDORISGPRR
TERITDIENHRD O, BIF - TRILF—EEM R ORREAR
ICHEL, 7=/ R=Y3VICRKWCEBTHIEDTEDERET
9. RFEERISIRTE, ZOMDORIELIME FIBMIER =6 9 2HEREF BV
THEHRELT, AEOARZEIFHELIDHEPR R EZBEL TEEDK
2R, EEXEROMEEICHHASINTWET, SEEBRNLGE : _
FERBEEOAT LY —E LT, SOICHEEDTEEZN > TWEEXY .  mobs@sess68T®EME JEMI000K RS

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

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
significantly 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 micros-
copy, joint projects with other universities, research institutes, and industries are encouraged.

wH ER

AR - =
MRFE B EETFERREAVWCRIDHZZ DBERE

ARAL Shlgeo Project:In-Situ Observation of Material Science Using High
Designated Associate Professor  Voltage Electron Microscopy

Fin R T RS Research Facility for Advanced Science and Technology

http://www.rfast.esi.nagoya-u.ac.jp/

SRR R DT ) — VIl —LZFICE, D FRIEYEFS —,
CVD, Z/I\yH IV T EDRBEEE, N RV T7 o417, EFRBEEE, ICP
TyFyT7EBZEOHMMMIERB, SEM, ESCA, [RFEAEME, HEX
RETEDODTERERE L DEHNGHESERNRESNTED, HEME
DEEEENS, X1 70/F /1T, I5ICREOHTE TIEE WK ICER
SNTHELEY. o, XEBRIZEOWMMIF /TSy T —LFEICK
/R F/INITICET 2 EMXELTHEEL TED, ZRAD L O
FTEICFIHINTWET,

SElR R M ERARMEERD T Y — > IL— L
Clean room of the facility

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; scan-
ning 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.

HEREFA - XEARLR

Joint Usage/Research Center

LIFRFTIE, XREDSTEFNEIRILF—DROOMBEV AT AR MR ELTRESN, TR
F—ORIE - £, BE, X, MIROEE(EBYRICERELLBAETRI/ILT—KINICET2HERAFA - £FE
MREEBARISUREEDODI AT LEEXTIRASHEEL TVWET. BERADKZE LI DH
REE, AARAOBELHBMRRZITOIET, RABHMBRARZTOODOREEE, HHMINIEE, &=
FHEMEZIIUOHETIERBOMEBEZHERAFAITLIENTEET. HAFMB - HEAARZCEFEZDH
&, KIARFTOABEFHNICHEED L, FEHADICERLIAALLZE N, HAKED ANPHAHFERE
DFEMIE, TEEURLZSELLE W,
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, 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/na-
no-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
at the beginning of the academic year. 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

HEFARFOTN
Application Flow for Shared Use
HEAFB-LEFEALAL

Apply for shared use/joint research

Adopt

REMEL >R T LR RZ-HEEES
Institute of Materials & Systems for Universities /
Sustainability Research institutes

HEFADA A -

Image of Shared Use

EHNEAIANY — (TRLF — DRI -Zif R, G HBOREL - BHR(E) ORER

Realize revolutionary energy-saving (further advancement/hyper-efficiency of creation, conversion,
reserve, transmission and consumption of energy)

ARRFAOMER. B T — 7S HNAL-ERAHR
TR E T NA REOEREMICET2ERMAE, SHRRED-HDS R T LT
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
engineering for socially implementing them.

SRUFZUND
AREZSTHRF—L
teams of the IMaSS including
institutes / universities.

BRUANDIHFEE
Gt )]

Researchers from other
universities
(research representatives)
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% @ — & Facilities and Equipment

ER1ArE—L
I #%(FIB)

Focused ion beam
sample preparation

FLIVAFY
ERE

Precision ion beam

AR avR) v v—

a7 3 =g e
RNy FRE 3Te s ROV
¥ W, qE
Magnetron _ § ANy FERE
sputtering with 8JLMBERE Magnetron sputtering
8 sources MBE with 8 sources with 3 sources
BEFREAERE RIGHEA >
S5 NS
Electron beam 717{ 1% IyFrIRE
lithography Mask aligner Reactive ion etching
Tz LhbBL—H—
MISFRT L
ECR-SIMS Femto-second laser
TyFrIRE 1FVEARE for micro-fabrication

ECR etching with SIMS

lon implantation

and measurement

EXF

Electric furnace

SURMNELIERE

Rapid thermal annealing

R BRE
B MR

Reaction science
high voltage
scanning TEM
JEM1000K RS

system milling system
FB-2100 PIPSII Cross section polisher IB-09020CP
ERBHABSR
EEETFEMER
=RTBTHNR T DR
3D electron microscope microscope FE-SEM
IRILF—FEE
XA ERE R
EERETEMER
Sqanning eleo'tron
e WEXREFEE XREFEE

energy dispersive x-ray

WERE
BT B

Aberration corrected
scanning TEM

REME
BT EME

Aberration corrected
scanning TEM

BRBHLEE
BT BN

Transmission electron
microscope

JEM ARM200F JEM-10000BU JEM2100F-HK
EENTHR
SINKRE

BFOH (FIB-SEM)

N ==} =54

BT EME EFEME High-speed sample

Transmission electron Electron Spectroscopic fabrication/

microscope scanning TEM analysis system

H-800 JEM2100M MI-4000L

spectroscopy X-ray diffractometer X-ray diffractometer
) XIEABEFIHEKE
RFEHIEME B U ST A Xeray
Atomic force ST LR photoelectron
microscope Magnetometers spectrometer
FEES
TSIXIFN
i ARARE
X@RABFARKRE Inductively coupled CHNa—%'—
X-ray photoelectron plasma atomic emission
spectrometer spectrometer CHN analyzer
= o=~ o
BEITV/VELEID | a3 L—¥
EfHRREE T/ BEHATH Fy75—
Test apparatus of ZEE?EIZ r757 TR ARE
electrically driven HEME Laser doppler

small centrifugal
compressor

Liquid chromatograph/
mass spectrometer

velocimeter for one
velocity component
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2R - B FNSEAMBR
2474/ =T )7L
EIRERMAE 7O 27 F

International, Interdisciplinary Joint Research Project in Pursuit of
Life Innovation Material Creation and Highly Skilled Human Resources

f =

BARZOMERT (R EERZREME - 2 XT LR, KRAZESR 2T RIEREEBMEAR
PR RRIERZTOYT « 7R, EMERZE S/ - S 7RI M AERE RO RRERER R LR
MBI TR BMBAL, ANRDEFZXZADTEFEFMR (A T4/ R=23>XTUT7IL) 1 ZRIHL,
FUOWHRERERDIERD BRI ZN OB ZBET D,

BHEMICE, EEEFMROEBRRMEB2ERME BINEELDET, RERELKRAELIDIOHD
MRRELDE, ERTRHEERBUMEBHCERI ZDBFFOMBICOVWTHIRELURAEZITS. 6, M
B2 HBEERE UEBRM - K2 - X EEZHEL, SEAMBERONRTERZRS.

REEMRTOY /MM, BPEOMBBEEMREEEREOTS REBRDIDHAEST, EFMEREDR
MeRELTEERAMOERDEEMNRESRSD.

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 (Institute of Innovative Research), 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.

ERENENAS BEEATF

5o ERHIK > 27 LHRRAH
g Sl

. . Nagoya University
Tokyo Medical and Dental University Institute of Materials and Systems

Institute of Biomaterials and for Sustainability BIEM PR
o . Bloenglneenng Environmental and Energy-related Environmental Material
S EEEEAMTEBRS B Biomedical Materials Materials

Biomedical/Welfare Material Development Field

Development Field
KBRKZ RRIEAF
ESRIPHRR 702717 RRRT PR
RS EHI AT =TIy IR
Osaka University Tokyo Institute of Technology

Joining and Welding Research Institute Laboratory for Materials and Structures
Joining/Welding Interface (Institute ofdAnovative Research)
Control Technologies Highly Functional Ceramic Materials

ERMH - KRR D

Component Material and
Technology Development Field

sk * » SREXS

ERHA BT YV  F/-SA7RI5MRRE
BREESEMH ILSrO=SR#H

Tohoku University Waseda University
Institute for Materials Research Research Organization for Nano &

Metal Materials with Life Innovation
Unique Structures Electronics Materials

GaNffixarvyvy—>7 4
GaN Research Consortium

GaNfisR IV Y =P AlF, BIRILF—ICET MBI EL TEESNTWSGaNZHR LB RIEL T,
HRE)—RIZEATRILF—A/R=2a3VOEIEHZBNIC, FH27FE10B 1B I TRIISNELL.

EFEOESEBHENEROBZBI HATE2A—T Y1/ R—2a >V DOBEEBEL, BNEOFHEHR
BEEHBAORRICEMISZE, HAB TORENHEZEL T, aVLWEFIESMEBNRESZEREL, 1
KDHORFEEMT D, 21 HIREOEFHARE - BMEOERICEHZIEZEIAELTNWET.

FRSMEEE, RFISHEE(ZX, 2K, ALK EHIKRRGRE), EILFFREAREA2HES (B,
VIFTHE), 328 (FIYBEEE (), FRES T X (), KEBEHE () 28) T(FR28F38IRE),
EWRNSIGAET, I LEENSIITEEEZTENN—T2EHEHBELTRD, SIEBIESHBIBTALT
WSFETTY.

The GaN Research Consortium was established on October 1, 2015 to achieve world-leading energy-saving
innovations with a central focus on gallium nitride (GaN) materials, thanks to their contributions toward greater
energy conservation.

It was established as a joint-creation, open-innovation venue that seamlessly integrates participating
organizations via industry-academia-government collaboration. By contributions toward the sustainable
development of Japan as a nation, as well as growth and advancements at member institutions, and by
providing practical education through a venue for joint creation, this Consortium combines highly specialized
knowledge with an all-encompassing viewpoint and focuses on the fostering of young, twenty-first-century
researchers and technical experts who engage in scientific research for the good of society as a whole.

As of March 2016, member institutions include 15 universities (Nagoya University, Meijo University, Nagoya
Institute of Technology, Toyota Technological Institute, et al.), 2 incorporated national research institutions (the
National Institute of Advanced Industrial Science and Technology and the National Institute for Materials
Science), and 28 corporations (Toyota Motor Corporation; Sumitomo Electric Industries, Ltd.; Taiyo Nippon
Sanso Corporation; et al.). The Consortium boasts a framework that covers everything from the fundamentals to
practical applications in areas ranging from upstream to downstream industry, and more institutions are
expected to join as members in the future.

BERENLY 1A — ROFIEF
Prototype of Blue LED
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IMaSS DATA

%Z % %I Number of Members

FR28F5R1HHRTE As of May 1,2016

[7C_| Collaboration in Japan

B %

Institutes

mEFAH

Agreement Dates

FEEN KA

Chubu Electric Power

20044108 14H
October 14, 2004

—REFEANEB AR RFEMA

Central Research Institute of Electric Power Industry (CRIEPI)

20041158
November 5, 2004

BHIE 2004£ 11 A26H
Aichi Prefecture November 26, 2004
HHE™ 2004% 11 B26H
City of Nagoya November 26, 2004
ERAB AW REE maR2HER 2007498138
National Institute for Fusion Science, National Institutes of Natural Sciences September 13, 2007
FREAXRY RABGRATER 200944 A9H
Waseda Institute of Political Economy April 9, 2009

Eﬁ g’.'c'l.. )Efl' ) ,EZ BZ Financial Information

SER27%E Academic Year, 2015

s E IR HEHIR /FEE B %
Divisions Professors Associate Professors / Lecturers Assistant Professors
RKRILI FAZ IV REBRREY 5 —
Center for Integrated Research of Future Electronics (CIRFE) 5 4 (2) 3 (] )
BEARNREL > ¥ —
Advanced Measurement Technology Center (AMTC) 5 (2) 3 (2) 3 (] )
MRS ER P
Division of Materials Research (DM) 5 (4) 4 (2) 3 (1 )
2 27 LRI ECERFT
Division of Systems Research (DS) 8 (2) 5 (] ) 3
%Wﬁ%%ﬁ.” 0 (4) 0 (1) 0 (1)
Funded Research Division
E?Tﬁlﬁlﬁﬁ?"{.ﬁwﬁ 0 (5) o (‘l) O
Industry-Academia Collaborative Chair
ﬁ%E%?ﬁEWﬁﬁfﬁQ O O ('I) O
High Voltage Electron Microscope Laboratory
&t
- 23 (17) 16 (10) 12 (4)

HRBHREZR FNRRRE FEHEZRL, S

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

\1@ ?% 173’71 E ?9& ,F;“ Research Collaboration

7* International Collaboration

Fr28F481HIEE As of April 1,2016

#H H3# ZAE (TH)
Category Number of Adoptions Amount (in thousand yen)
et nsos rants - 409,871
Z%a?ji?:i%fsﬁgfiﬁc Research 54 351,390
S e ) 2 11,342
szffjiifarch 16 153,030
et e a2 128,844
iiiﬁoﬁcientiﬁc Research 35 32,620
ggf 2 2,210
i 151 1,089,307

B Bk Educational Contributions

FEAE - KRERRAE - ARE Undergraduates, Graduates, Research Fellows

274 Academic Year, 2015

HE % E# wmEFHBH

Institutes Countries Agreement Dates
FERFRBRE TR FE 200542H21H
Institute of Process Engineering, Chinese Academy of Sciences China February 21, 2005
BERAREREZHNE BE 20054 6H 13H
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea June 13, 2005
A =T RRE - THEEBIER KE 20054838 H
Department of Mechanical Engineering, University of Maryland USA August 8, 2005
TIYhYRE - BEFIFMRRIZEIZE Y Y — KE 2005128208
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA December 20, 2005
AV 7+ VNZFREART Y ELIR W) T+ =T+ /) > X7 LR KE 200628 148
California NanoSystems Institute, University of California, Los Angels USA February 14, 2006
J—RIJIRY REMEARR KE 200678 148
Materials Research Institute, Northwestern University USA July 14, 2006
RirfHEISERRELIY Y ¥ — 127 200611 A6H
Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia November 6, 2006
FERFRERRREH RSO FE 2006 11 B 18H
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China November 18, 2006
FUUEVIIVYVIRKRE LNy A0 KRBZERMARR g4 20114108 10H
Science and Technology Research Institute, King Mongkut's University of Technology North Bangkok Thailand October 10, 2011
1Y FIBKET) K 14K 20114108 18H
Indian Institute of Technology Delhi (IITD) India October 18, 2011
RL—>7 7S KREEZE L= 2013438218

Faculty of Science, Universiti Putra Malaysia Malaysia

March 21, 2013

X 7 AN#
Status Number of Students or Researchers
R A 152 (8)
Undergraduate Students
1E L ATHARRZE
, R 250 (21)
PN B?EEE Master’ s Program
Undergraduate Students .. -
E LR ARE
83 (38)
Doctoral Program
BLHRE 21 (9)
Postdoctoral Fellows
AARFAOFMBHREN E/HIBBREEB > TLRPERFLIEHARER EMNEAE AR (RE).
Supervised by faculty affiliated to the Institute. Number of foreign students or researchers in parentheses.
FNLEE Number of Degree Reviews
TEDOEE
20

Number of Principal Examiners

AMRFAORBHRED, FZ2OB LS AUBECEELBD/IEM

Aggregate number of times faculty affiliated to the Institute have taken on the role of the principal examiner in a doctoral degree review
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nih .
§ KB Awards and Prizes

ZEMHK

Number of Awards and Prizes

FE274E Academic Year 2015

20

PANRKRZEE THEHHBIIR]
Not including awards and prizes given to students

%? II:EI F& - HX 'T% #5( Number of Patent Applications and Granted Patents

Applications

FpR274FE Academic Year 2015

24

R
Research Divisions

1 A L—Y—Fy 75— REHIEE

Laser Doppler velocimeter for one velocity component

XRABFANEKE (B2EEPTE ESCA-3300)

X-ray photoelectron spectrometer (Shimadzu, ESCA-3300)

FBEREES T IATEADADITERE (1 2—1 YAV IL X > vE SPS7800)

Inductively Coupled Plasma Atomic Emission Spectrometer (Seiko Instruments, SPS7800)

BABNEITEEE FIEME (JEOL & JSM-6330F&JED-2140GS)

Field emission scanning electron microscope (JEOL, JSM-6330F&JED-2140GS)

X #REITEE () A28 RINT2500TTR sHEKFE, MBAXT—)
X-ray diffractometer (Rigaku, RINT-2500 TTR)

CHN O—%'— (¥ a9 imTEE MT-6)
CHN coder (Yanaco, MT-6)

s

Granted Patents

gﬁ 1% Facilities and Equipment

E#% Buildings

Fr2844H1HIEIE As of April 1,2016

BEEBFEBRERER

High Voltage Electron Microscope Laboratory

RISHFBeEEEBBEFEME (JEM-1000K RS)

Reaction science high voltage scanning transmission electron microscope (JEM-1000K RS)

NABEFEME (H-800)

Transmission electron microscope (H-800)

INZFHIEE F M (EM-10000BU)

Aberration corrected scanning transmission electron microscope (EM-10000BU)

=0 RSB R E FEMEE (JEM2100 HK)

High-resolution transmission electron microscope (JEM2100F HK)

fetv/ES MEPREAEE (m?)
Buildings Floor Space used by the Institute (m?)
AT EEE 1 333
Research Institute Building I
B FT R+ [F 8K 11 3804
Research Institute Building IT ’
HRLRBHEREHR2SE 3.169 ARE -RRE-FHEELLT
Inter-Departmental Education and Research Facilities Building 2 ! EFH L/T L %)E*E
HEHNBHEmEEE | EERTE 353 Floor space used as research space,
Inter-Departmental Education and Research Facilities, Laboratory 1 laboratory space, office space
HEH BN RIERBIRRER 461
Inter-Departmental Education and Research Facilities, Laboratory 3
He & T ST SRR AR
e . 2443
esearch Laboratory Building
INET
Sub Total 10,563
BT RI)LF —EBIFFTER 504
Research Facility for Advanced Energy Conversion
BeEEFEMBEER 996
High Voltage Electron Microscope Laboratory
- BOEY
S g e A = FIE 0 M S
55 it BT 3¢ Eﬁﬁ TR _ 1,849 Individual buildings
Research Facility for Advanced Science and Technology
INEE
Sub Total 3,349
AN E.
&&t
Total 13912
HBHEER Shared Equipment
BESH s
Installation Locations Facilities and Equipment

T/ BERTARGK AT IS TEENE

High-performance liquid chromatograph/mass spectrometer for the analysis of nano-structure

ik IRLF-—DHE X ROMKENEERNEFEME

Research Divisions Scanning electron microscope with energy dispersive X-ray microanalyzer

BENNEE O ERERREE

Test apparatus of electrically driven small centrifugal compressor

5E i BT H R A 98 A 2R
Research Facility for Advanced
Science and Technology

BRE OLFE') > RNN—718 MODEL272-2)
Furnace (Koyo Lindberg, MODEL272-2)

LESERREE (HREIH)

Chemical vapor deposition system (Hitachi Kokusai Electric)

2Ny &) > TREERE (ULVAC &)
Sputtering system (ULVAC)

RIiGMEAF Ty Fr7&EB (YL 38 RIE-IONR)
Reactive ion etching system (SAMCO, RIE-10NR)

14 VEAEE (BHBEHLE NH-20SR-WMH)
lon implantation system (Nissin Electric, NH-20SR-WMH)

gL IRI Y
Dicing machine

SHpnziEE (AG Associates ! Heatpulse610)

Rapid thermal annealing machine (AG Associates, Heatpulse610)

Ry T arU%RB (BERIER)

Bonding machine (Ultrasonic Engineering)

RRITIAF— (Fv /8 PLA-501(S))
Mask aligner (Canon, PLA-501(S))

Abrya—y— (ReE>+—) (TAHYE |IH-D7)
Spin coater (Mikasa, IH-D7)

BRRHAEEEFEMKE (JEOL & JSM-6301F)

Field emission scanning electron microscope (JEOL, JSM-6301F)

BFC—LBEEE (JEOL # JBX-6300FS)
Electron beam lithography system (JEOL, JBX-6300FS)

EBER R LBEHBEROA -V 2 BFANEEEE (FI70VE)

Scanning tunneling microscope & Auger electron spectroscope (Omicron)

SEIEA X REITRE (1772 5 RINT2100)

X-ray diffractometer (Rigaku, RINT2100)

SERR X RETRE () A28 ATX-G)
X-ray diffractometer (Rigaku, ATX-G)

7 — ) IERBBIRADHNER (BIREEAE FTIR-8200PC)

Fourier transform infrared spectrometer (Shimadzu, FTIR-8200PC)

BREKEE

Stylus surface profiler

RFBEADEME / MK EME (Bruker #£2 AXS Dimension3100)

Atomic force microscope/magnetic force microscope (Bruker, AXS Dimension3100)

NFRIET XS —KE

Molecular beam epitaxy system

EBRASITANy ¥ ) v I&E

Sputtering system with 8 sources for metallic materials

IRAAVIEEBELEEF VA 70O VHRHIB T SARAA VI v F U ITEB

Electron cyclotron resonance reactive ion etching system with secondary ion mass spectrometer

X RHEFHHEE (VG & ESCALAB 210)
X-ray photoelectron spectrometer (VG, ESCALAB 210)

Tz LM L—YMIoH> X7 L (ERIAESE  UFL-Hybrid)

Femto-second laser system for micro-fabrication and pump-probe measurement (Kisoh-tech, UFL-Hybrid)
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Campus Map

http://www.nagoya-u.ac.jp/access-map,
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Institute of Materials and Systems for Sustainability

Furo-cho, Chikusa-ku, Magoya 464-8603, Japan
Phone: +81-52-789-5262 FAX: +81-52-747-6313
hitp:/fwww.imass.nagoya-u.acjp/eng

FrRiZBELH1BRE As of May 1, 2016





