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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 so-
ciety.

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

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

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

Division of Systems Research (DS) and Funded Re-
search Division are engaged in researches on sustain-
able 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 pro-
moting joint usage and research with domestic and
overseas universities and research institutes.

Director

satoshi IWATA Saﬁ%‘ Sarafn
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Center for Integrated Research of Future Electronics
(CIRFE)
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RIWVF T4 IRZ2L—3>ER Multiphysics Simulation Section

SeumM M ERATER Materials Nano-Characterization Section

VAT IS FER System Applications Section

EMEZEEER International Research Section

EFRREEI Industry-Academia Collaborative Research Section
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Division of Materials Research
(DM)

FMEDMEER Materials Physics Section ‘

FEIERETER Materials Design Section ‘

704 A& Materials Processing Section ‘

_ P AT LRIRERRT
T & Division of Systems Research
Director (DS)

ZHa 27 I\ER Conversion Systems Section ‘

2w T —0 2 X7 BB Network Systems Section ‘

P

EIRY A7 BB Circulation Systems Section ‘

i TR IVF— A7 L (PETES) FHIBAZREFT S
8 P& Energy Systems (Chubu Electric Power) Funded Research Division B
Vice - Director
b RSIH/NT—T LY hOZ 7 X EHIFZEERRT
Toyota Advanced Power Electronics Funded Research Division
BRI - 2K BIMFERIET NA AL —T A/ RX=23VZRF
AIST-NU GaN Advanced Device Open Innovation Laboratory
NIMS- & X GaNFHEERHAEZRZ M) —KFMEHEHAES R —
NIMS-NU GaN Evaluation Basic Research Laboratory -Amano-Koide Collaborative Research Lab-
A2 &I/ NT—I LY A= REZGEFZEERM
Toyota Advanced Power Electronics Industry-Academia Collaborative Chair
TV —BEEA/NT—I LY A= REFRBRERZRERR
DENSO Automotive Power Electronics Industry-Academia Collaborative Chair B RSk
| ILY7bhAZIR
bas) ~ —_—
BEAMGaNSEIE T/ \1 AR5 BT s

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

TEBIERR R T/ N\ R EEZ 1 R ZERRPT

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

EHPHGaN/\T— 7 /\1 AEFHREZTER
TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

=Z/737)VGaNER T/ \1 REZ HRIFFZEERRI (2019.7.1&Y)
MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

A—LEERYI1L—YaVERFEMZEEF (2019.7.1&Y)

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

IXIVF—F|IL Y O A RERMER

C-TEFs / Center for Integrated Research of Future Electronics, Transformative Electronics Facilities

HEeEE T EMRER

High Voltage Electron Microscope Laboratory

Fetm kTR IE R

Research Facility for Advanced Science and Technology

ZEZEE Research Support Office

FZEFREE 75 A0 KaF&=R  General Affairs Division
Administration Office for Research Institutes #ZIBEE  Accounting Division
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NARUSE, Ichiro
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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 Depart-
ment of Mechanical Science and Engi-
neering, Nagoya University in 2007, and
became a professor of the EcoTopia
Science Institute in February 2012. His
specializations include energy and envi-
ronmental engineering, especially for
elucidation of combustion and gasifica-
tion behaviors of coal, biomass and
waste, studies on emission behaviors of
NOx, SOx, particulate matter and trace
metals including mercury and their con-
trol techniques and so forth.
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Director

IWATA, Satoshi

1982F ZHERAFKF R L FHER
BLREET (IFEREL) . BHEARFEE
F MERER T 2002FELVEHEKRE
I, 201 3F K WA SRR Sk i A S R A
EHRE. 2016 FE LY EFBIFTE.
2018F 4B KPR, FFITHLEM R ZF)
RALIH/ TNAZAPREY LY bOZ
IABFDACVIKFELZEER %
FALEEIRIVF—TNAZPIXIV
F—IN—ARRTA4VTTINA XD H
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Satoshi lwata received B.S., M.S. and
Ph.D. degrees from Nagoya University,
Japan in 1977, 1979, and 1982, respec-
tively. 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 spe-
cializes 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 irradia-
tion for bit patterned media, magnetic
field sensors and strain sensors using
giant magnetostrictive materials.
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Vice - Director

UCHIYAMA, Tomomi

LEERRFHF BEEERT. 2009
FICTOMETHRZEMEFREIE. 20158
KWREMK R T LRI, 2018
FLVEIFRR. EMEHERGRNZES L
URGEIE, B Sk RIEDEE/ER
ERIFELAEVEHLNSHNZERRICEY
BORENEB ORI, TEMNREE
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Tomomi Uchiyama was appointed as a
professor at the EcoTopia Science Insti-
tute 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 |oT sensors and
micro-hydraulic turbines which utilize
successfully hydraulic energy.



BT ) 7 ZLAID SiRT




".

,*%Ib7h —72

%Fm*t/9+ \

'Center for Integrated Research

jof Future Electronics

1

CIRFE
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Director

AMANO, Hiroshi

AUIFIbweb X—  http://www.cirfe.imass.nagoya-u.ac.jp/
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The Center for Integrated Research of Future Electronics
(CIRFE), established in October 2015, engages in lead-
ing-edge electronics research—including research in the un-
traversed area of devices with gallium nitride, carbon nano-
tube, SiC and other post-silicon materials—while also culti-
vating top-notch human resources to lay the foundations of the
future electronics industry. CIRFE is divided into six sec-
tions, each staffed with instructors who serve as leading spe-
cialists in their field, and equipped with outstanding research
infrastructure. The Center's fully integrated joint research
and education system covers everything from basic scientific
education on materials, measuring, devices, and applied sys-
tems through to the completion of student educational courses.
Through research on energy-saving devices, an area in which
very little experimentation has been carried out anywhere in
the world, CIRFE strives to foster well-trained human re-
sources who will lead the field of manufacturing in the twen-
ty-first century.
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The Device Innovation Section aims to develop devices with
new functions by establishing new crystal-growth methods and
process development for cutting-edge electronics materials
with a central focus on wide-bandgap semiconductors, such as
gallium nitride and silicon carbide, and nanocarbon materials.
A fully integrated research approach enables us to establish a
unified process from crystal growth to device design, manufac-
turing, and assessment.

To realize gallium nitride semiconductor devices that will
serve as the foundation of next-generation electronics, we
carry out a wide variety of research from the growth of bulk
crystals for use as substrates free of killer defects to the
growth and processing of next-generation quantum structures
and nanostructures.
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tr—K Director of the Center
N
% ﬁ /8 AMANO, Hiroshi
B Professor
el =R T N\ ADRIRE Y AT LIS

i Generation of noble nitride-based devices
WSS and their contribution to the development of

new infrastructure

"E Eﬂ :F *k SASAOKA, Chiaki

Designated Professor

sl R PEROER B LU T/ A ADHZ

Study on nitride semiconductor crystal and devices

.EEEII E j( Eﬁ TOMIDA, Daisuke

FHEARIR Designated Associate Professor
BEERT7VEZTERV RS RER 70X
DRIF

: Development of fabricating process of nitride
Project ; i B
ystals using supercritical ammonia

2 VAN
A RE KUMAGAI, Yoshinao
SR

Designated Professor

el SEGaN/ \ LY S D SAER RO BZE

: Investigation of vapor phase epitaxy of
high-purity GaN bulk crystal

ZK E % * HONDA, Yoshio

IR Associate Professor

el USRI S SR T 1 R AL

Proi Creation of sophisticated devices based on
WS Nitride semiconductor

FTH ME Nma, shugo

FHEARIR Designated Associate Professor

g%ﬂiﬂ’ﬂgftmﬂfé%%%ﬁiﬁﬁﬁﬁtﬂi%?l 2D

Creation of innovative nitride semiconductor
[l crystal growth technique and future devices




34¥1D

II:EI E: S‘I' DEKI, Manato

B Assistant Professor

EB % g CHEONG, Hedjeong

mRa Researcher

HEeE TN\ T—T ) A R KRS HE(CMREEMIER
DRMBTIZT)Y
. Defects Engineering on Nitride-based
Semiconductor Crystals for Realization of
Advanced Power Devices

LS AR Lo 7 O-LEDD B

Development of micro-LED using nitride
LS semiconductor

E 5% {g i( FURUSAWA, Yuta

— +.
a2 TG0 IE *Eﬂ FUJIMOTO, Naoki

HRa Researcher i1 Researcher
— e " P (/3> Ry TR (BAIGAINN) DRERE.
PPl SREGaN/ LSO ERITOH EARPAT AR
X Research of growth technology of high quality " Study on crystal growth and device function of
GaN bulk crystal Project I bandgap semiconductor (BAIGalnN)
JEF B K ==
A2 3E& /O 738 WATANABE, Hirotaka
BHRE Researcher
I CCRT N\ ARBRO e HDERE RIS
il 15 E
. High quality nitride semiconductor crystal
growth for future devices
- =~
71UV 7>  ARULKUMARAN, A
Z275%=71. Subramaniam Al BIMNE shikawa, Yokari X H — OTA, Koichi
REHRE Visiting Professor BEHFR Visiting Professor BEHE Visiting Professor
] = 7N -
B8 MEH suca Tadatomo K 1T TADATOMO, Kazuyuki Tk X EE B’ cHicHIBY, Shigefusa F.
BEEHIR Visiting Professor REHR Visiting Professor REHR Visiting Professor
z AN
A B Nakamura, Tohr 2 E IE uu, vehvai FREE 8 o, kenj
Ea=E:e: Visiting Professor BEHE Visiting Professor BEARE Visiting Associate Professor
N0 B% IE 52 «ato, Masashi A K 85 NAKAMURA, Daiscke 6 FH T A NARITA, Tetsuo
EEARE Visiting Associate Professor BEARE Visiting Associate Professor BEARE Visiting Associate Professor
PN k- 24
AR B 18 NsHITAN, Tomohiro 785 B wakaima, Ak RolE 228U 1casaki, Yasonori
BREAHKID Visiting Associate Professor BEARE Visiting Associate Professor BALHEE Visiting Faculty
~ - na
;ﬂ. I:l k *E KAWAGUCHI, Daisuke 7k *‘J j( E KIMURA, Taishi *[”— htﬂ[‘ WAN!I, Yotaro
BAWHE Visiting Faculty BAVHE Visiting Faculty BAWNEE Visiting Faculty
B R - R M Surface/Interface
BB - AL M EERR T 272008 The materials used for power devices, solar batteries,
T—F N4 KBEEM.LED. ¥ 33y 2. LEDs, ceramics, and superconductors that help solve envi-
_\ DI -ty e ronmental and ener roblems, as well as proteins re-
IR - IMESIE I AR PR ¥ 1 E 8y P ’ P

uired for drug development analysis, have crystal struc-
CLIMBRTAEER TS R R el g P y y

fRLAMA S 22T, IHREEBIEIMHA L crystal growth, we aim to develop various materials that
MB L WEZANHORD G20 R KRB DK may change the world and produce materials that we have

tures. By increasing our understanding and utilization of

HAHELTWET, never encountered before.
Bltev2—F Vice-Director of the Center
TERIN 4
FARE B uinara, Tor HII EFE 1acawa, Miho
B Professor IR Associate Professor
£ 800 X ) = X LIRS T O ADERE i) T DB EAHENERIAL IR/
il A E R TR R SICOANES) DR BRMRORE Eb

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

E E 12 k HARADA, Shunta

B Lecturer

The Creation of Bio-inspired Novel
BOESY Functionalized Nanomaterials

ﬁe @ ZHU, Can

IR Designated Assistant Professor

el SRR DR RS

Control of defects in crystalline materials

BRI L HBRASICERD) U HE

. Bulk growth of high quality SiC crystal by
solution method
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BEHE Visiting Professor BEEMABIE Visiting Associate Professor [nigavs st A=) Researcher
s

*,Ei AR E: ﬁ* YOKOMORI, Maasa

TR E Researcher

. j'/*a'*ilj_:/('fz/Nanomaterial devices

UL R ML b= 208 AHIGL. h—FRVF/F2— Aiming at the creation of future elec-
iR AR B EPROR B L C OB Tt tronies with allinty for human beings,

N _ . " N B - we are striving to realize electronic
TT/AADRBU MDA TOIT AROWHE )2 M= L devices that are transparent and flexi-
FNZEBAED B B34+ LR fE 5 ble, taking advantage of the charac-
LR A R A TR L 72 2 7 9T LT 54 teristics of nanomaterials such as
o S NS AV AN =05 VAV & ol

carbon nanotubes. We will realize
JREDFLA 2D OLHMERFE TR

wearable healthcare devices that can
be placed in direct contact with soft
H XD ORI ERRLE T,

tissue of the human body.

j( ﬁ EE _I%IF.I_ OHNO, Yutaka
B

Professor

7,:/ T-If 17? AJl, Adha Sukma

Researcher

I RRRS/ RUCE D KE IRV F RN B T2 L —N\—RRTA VT DD R
ZOA TR N s

Development of energy-saving advanced

X Research on electrolyte fluid power generation
electron devices based on nano-carbon Project

using 2D materials for energy harvesting

materials
Kkl EE onrucH, Mari
BEHE Visiting Professor

[ | I*)b#—gmj_'/ N1 X Energy Conversion Device

%.:_1&% iﬁpé USAMI, Noritaka

BER(ITEMERD Professor
e RN S ELTREFNAL RS RTARSE
BT B

Advanced photovoltaic cells with
WESH earth-abundant materials

B 5ciE T /\A1 X Advanced Device

7 S—ie
J N=] H oo .
/E H /F SUDA, Jun ﬂt:H H&x= HORITA, Masahiro
BIR(TEMRR) Professor BT EMRR) Associate Professor
GaN/\7—7/ 31X : T4 RINY R0 A B RS
X . X Characterization of material properties of wide
GaN Power Devices - 7 bandgapIszenr:iconductorsI propert "
(== =\ : : -— N . . . . .
. j-/ EE.%T/\{X/NZ‘"OG"?C"OHIC Device . wﬁgﬁ*ﬁj'l\‘fZ/Semlconductor Engineering and Integration Science
= =
B EE NAKATSUKA, Osamy = 5 FhY MIYAZAKI, Seiichi
BT HEHRERLD) Professor BI(TEMERD) Professor
N LB/ BFTINARDSHDIVIEFE BT S I LR EF T\ AFRICEG R T 0w X - 5HE
KO R EE R ORI e
o Research and development of thin fim and ) Study on Materials Processing and
interface engineering technologies of group-IvV L ¥ Cﬁa?,acterizatioln forAdva:u:ged Electron
semiconductors for low-power consumption Devices

nanoelectronic devices
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The Multiphysics Simulation Section is engaged in re-
search with the aim of realizing multiphysical-sys-

tem-based predictable crystal-growth simulations that

integrate first-principles calculation with macroscopic

fluid dynamics via thermodynamic analysis. Additionally,

this section is pursuing proposals for new gallium-ni-
tride-based power devices.

. 70 77_' 14 7 E‘I’E% E *SI- ﬁ _/Frontier Computational Material Science

H R L P
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T4

Crystal growth process clarified by the multi-physics simulation.

# W

R

7F  OSHIYAMA, Atsushi

Designated Professor

e 2 RS ENAICLSBRRRSSURE - REW

DR

First-principle study on thin-film growth and
WEEN surface/interface properties

mriall VAN
7 e 52 Bl yosHIMATSU, Katsunori

AR Associate Professor

FEEMEY T2l —o 3 ORGSR

Computational Science on Crystal Growth from
roject Viewpoint of Fluid Dynamics

}E m:% ,% ﬂ HARASHIMA, Yosuke

FHEBNH Designated Assistant Professor

SR EDHIY Sl — Y 3 T LB

: Computational Studies on Semiconductor Crystal
Project [ty

RUVYT ANV vALENCIA, Hubert

HRE Researcher

GaNDOMOVPER EDE—REBY 2L —va>

. First Principles Simulations of GaN MOVPE
Project eSSl

HA B sHiRAISHI, Kenj

B Professor

DEEl P ERRROFEY I —YavIc i BME

Computational Studies on Semiconductor
WUEEN crystal Growth

H)I| | KANGAWA, Yoshihiro

R

Designated Professor

LEEERANE T O R DIBRARH

; Modeling and simulation of semiconductor
Project epitaxy

%E EIZ E % ARAIDAI, Masaaki
Bh#

Assistant Professor

%gﬁﬂ%?ﬂﬁﬁ%f%iiﬂ:&%ﬁﬁ'ﬂﬁ%’l&@

First-Principles Study on Electronic Property of
OSSN surface and Interface

Il 2 X crokawa, kenta

[5iea=1 Researcher

%gﬁ@%%%ﬁﬁﬁ%%iﬂ:&%ﬁﬁ'!ﬁﬁ#ﬂ'ﬁ@

k First-Principles Study on Electronic Property of
Surface and Interface

T4V FI7 2 sui, thi Kiew My

i1 Researcher

GaNDMOVPEREDE—FEY S 2L — 3y

. First Principles Simulations of GaN MOVPE
Project Growth
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B BT I 74—-% M The Materials Nano-Characterization Section develops nanoscale
72  BEIRBEIZ BB T A ADF I Ay —)L - operand analysis techniques for semiconductor devices under oper-

F RS URIRM i AL, [5/54 2@ fg  ating conditions using electron microscopy and electron holography.
DR B2 3 | %0 2 32k R 00 A T R These efforts are part of research centered on themes such as
gl ! NE z<] &

- i 1o - " interface electronic properties involving direct measurement of
RFID At B & G U7 [ 0 T e LB device operations and electric-field response measurements for

B EET—vEU T RAED TWET, semiconductor interface electronic structures.

B 7/ EF Y Nano-Electronic Materials

[RF e EFEHEEDH RATST74— F/ BRI REN BEIREE F/ T I\ R
Electron microscopy Electron holography nano-scale Analysis of nano-devices under
analysis at atomic resolution potential distribution analysis operating condition

BOMRAEBEFIME - ROV ST —ZBW e, BIERED T / AT —IL S VIR EREDRT > v )LEIRE
Direct electrostatic potential mapping in hano-scaled FET under operation mode using electron holography

= —
F17E {E1T karASHI, Nobuyuki RE 2 E NAcAO, Masahiro
Bi% Professor EEE Associate Professor
F/ MRS B FEMBAIC LB EHN TN HzcsEs FORE T/ \1 ABIRICAT f ke in B IRMETAIC
A REAFZERAFE KB ERRAT
) Nano-science and advanced electron . Analysis of Magnetic Properties by Advanced
microscopy for device innovation Y. Electron Microscopy toward the Development

of New Devices

H A {5 X TANAKA, Nobuo

BAWKE (BEHE) Professor Emeritus
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IART Aﬂf\m 'EB System Applications Section

NATYVyR =B AT HE. B HIA>75,.&5  For the purpose of realizing high-efficiency, small, and
IR A 2 B O X B 2 R SR ) lightweight power converters and motors used in hybrid ve-

b (£—2) O@mRt MR EHEL

hicles, electric vehicles, power infrastructures, and

next-generation airclafts, we carry out applied research on

ESRAPARE S 20 d S i g N S s g g

power electronics technology by integrating fields related

ALINT =L = 2 OIS 7E 41T to power semiconductors, controlling technology, and mag-
WEg, netic applications.

B /\7—IL27RMO=% X ~Power Electronics

MRETHREICHELERN
RESBBE (VK1 —)I
E-2EH. Fr/\VERBIC
KURERD /Ny TV EBEBFICIE
RERBHEDOSERDLHBDIC
L TAD THITEATHE)

Sightseeing electric vehicle
developed in our laboratory
(equipped with in-wheel
motors, can be fully charged
by capacitor charging in 4
min compared with 5 h using
conventional batteries)

IJ-I 215 E: % YAMAMOTO, Masayoshi
)

Professor

%aN &SIC/NT—HERE V21— Vil & Z DEER

GaN and SiC power semiconductor module
roject techniques and its industry applications

ZH 5 E sawADA, Takashi

BHRE Researcher

gga}f%é‘s&lFSiC/ \T—7 N1 SRV e BRENE1RE

Circuit analysis for the applications of GaN and
roject el power devices

YT T4T) T/ SENANAYAKE, Thilok Anando

BHRE Researcher

GaNEBHET £ A B A RS BN T RES

. High Frequency Wireless Power Conversion Circuit
WSSl using GaN Semiconductor Devices

Automatically Balanced 3 Phase LLC Converter

Input Voltage:380V
Output Power:1.6 k W
SW Frequency:200 k Hz k Hz
Power Density:3.56W/cm3

HRAZBAELTC.GaNN\T—$EGFZzAV(HERESBENEE
(BW/ccll b) nENZHEBOREIERERE

Practical automobile power converter with highest power
density in the world (3 W/cc or more) realized using GaN
power semiconductor

ARTLILTA=HERIID 1sLAM, Md. Zahidul

HRa Researcher

%aN &SIC/NT—HERE D1 — ) VEbiT & Z DEER

GaN and SiC power semiconductor module
sl techniques and its industry applications

AN
E *.L\ Igl: T SHIGEMATSU, Koichi

HRa Researcher

. NTU—ILY O IRBEESFOVATLYIL
AR e T

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

fEE 1 saro, shinj A ZEW vosoran, Tatsuya

BEHR Visiting Professor BB Visiting Professor

. %E 5&@%/RF Circuits

[E 18 = HarA, shinj

TSI Designated Professor
;%7 O3 2 RISEDADGaNITE Lz B &

Circuit design technologies using GaN for
LSSl microwave & milimeter-wave applications

ﬁ% * ﬁ* % SUZUKI, Asako

[5iE2d=] Researcher

;%7[!‘}82'5 VRIS D#ADGaNIT#E L BB ET

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




Dbt 190 Ammdbozsdes

T ota=s 2 E W T In the area of devices utilizing cutting-edge electronics materials,
ISAZIZDONT ML BV AT AADE this section focuses on the integration of such devices into various
S A M 3t U A 2 4205 4 B IS L7 1 i syst.ems.and pursues applie‘d research with an eye toward real-life

B applications throughout society.
RETVET,

. *ﬁ'bb\"mﬁgﬂ_’,%%@ﬁﬁﬁ/New I1I-Nitride Approaches

D FNAZOFBIIZTITITRE Z LY 2 8k O B Future devices requires to push the III-Nitride
REEDIDERHDE T FFICHNRET VT L—FDH semiconductor development. This is especially true

HARBETF . LSO HEAREIIZI1Z 7/ 20 for the substrates and templates, since those ultima-
tively limit the performance. We explore these

limits also by making proof of principle devices.

PERE & BIRRS 205 CF L SRR SEGE A  A fF H T 2 T

INAZDRA KD TOET,
3DDKEREMERLAET Z— VT RE
BRERN\YRUYTERET T AREBSEREEICEIERTNE
Z-UVITERENY T AIN fE(10-10)E D R FE A SEMEE SR, X
FRELEDAGaNER(10-13) B L0 EEHB A GEEEHE T HDE A7 LOEBHEAIN (10-13) & ROFFIFEE (nm) &R,
SIRREXIREHTZ B e T2 v 7 DR Atomic force microscope images of
Reciprocal space map using high-resolution X-ray diffraction to Orientation of single phase (10-10) AIN films prepared by metal-or-
estimate the basal plane stacking fault density on (10-13) GaN crystals (10-13) AIN on sapphire ganic vapour phase epitaxy with three
for green LEDs produced by directional different nucleation times and annealed
sputtering and high-tem- at different temperatures. Numbers
perature annealing. indicate roughness in nanometer.

T4 K'Y 737>/ DINH, Duc Ven

HRE Researcher

TYANTEY I=0R PRISTOVSEK, Markus

SRR Designated professor

Better device materials from a better
roject understanding of crystal growth

Semipolar llI-Nitride Materials and Devices

. :ﬂl: EEE E‘Z E/ Crystal Growth
NIATAF NI REZRTT 50ckoWSK Miche! i

RS Designated Professor

HVPEIC £ B St S LB B LS

Advanced nitride semiconductors growth by HVPE

JU7LYLIIV GRaHAM, Samvel Y2 — AT PR siar, Zatko FIV TEY T chEN, Kevin Jing

REHR Visiting Professor BEHE Visiting Professor BEHE Visiting Professor

E ?l'- ﬁ% 5] &H % :";"B Industry-Academia Collaborative Research Section

PE £ 1 R T O ZEHH R DR RALZ L F§ AT TOBRZ AL R TR T H-0DBELETVET,

This section aims to boost the efficiency of collaborative industry-academia research and development ac-
tivities, and also serves as a mediator to help realize actual applications of CIRFE achievements and results
in society.

34410
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CIRFE ALBUM

~ ES5RBIIRILF—Faz ! ~

~ Energy Revolution from CIRFE! ~

EER o)

OMFZEFRT ) 7 #ALAID 5. The laboratory's north side.
QIRIVF—EWIL Y bOZ I AWM (C-TECS) D4 BE~6PEITED TILABRMAN—AIF Ly I Q'YX TEBME BV THRELTVWSHEER

Invited speakers will use a large communication area called the "Knowledge Commons" that spreads in tiers from the 4th to 6th floors of the
CIRFE-Transformative Electronics Commons (C-TECs).

AXHFEXLF L vIOAEVXT,The Knowledge Commons are also being used for graduation theses presentation.
@AMEER (FLvYOEVR) OFIBETOHBAXR—IATOT 1A Hv3> /Discussion taking place under the staircase of the Knowledge Commons.

13
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OORNES

CIRFE

FRIL7HOZ7RERBRE YT

34¥1D

Ot 2—F XEHE,C-TECs 1 B+ +>') —EBEETR] T, Professor Amano, Director of the CIRFE, standing in front of a mural on the 1st floor of the C-TEC:s.
OBRTEBETROEZ VIV AT A MAY MITEEAEBIEEERZ 51,/ Our mission statement: Amplify Your Passion For The Future.
@OEARELTWACTECs RAR TOEEBICLBRARZ—1v3> /Poster sessions by students at the monthly C-TECs exchange event
O~OMRBERD SHARREFTC—ELLERDAIEGIRIVF—BMI LY O =V XRERMER(C-TEFS)D—=

The CIRFE-Transformative Electronics Facilities (C-TEFs) includes rooms that enable consistent experiments from research

and development to social implementation.

14
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= EEAIRE

Xzt 2—

Advance Measurement_.-"'”
Technology Center /8

Director

V.SAITOH, Koh

EE R R 24—k . ZhETD
WFZRFF DD 2 =— 2 7 5 18 &1 Bl d ki o —
X s FHU . & a0 oy o B # 78 | B
M HEFEN R L AMERAEITH 7
BOMBEL T, FHR27TH4H IR T EhF
Lz, Ky a—"Tld, it N # & 7 1 3
il 85 it st & A i 43 iy s [] AJF 2 e % A A% U
fiff 7% e & BE 9 % 122 0 ZE BF L BE 22 i %%
B BB SRR, v ratay g vy
A—BEIU%ADOHMOME H BTy rata
Yy E— KA R AR R EE D
PSR R A R
LA Bl ND'€ S0 5 1 o [N | 1 o (25
DO BOE KM OFEEE AME
REHEEL T,

This Institute has developed unique and advanced measurement
technologies in the High Voltage Electron Microscope Labora-
tory, the Research Facility for Advanced Science and Tech-
nology, and other facilities of the Institute. The Advanced
Measurement Technology Center, which was established in
April 2015, aims to explore and develop novel measurement
techniques, operate multiuser instruments, provide opportuni-
ties for collaborative research, and train highly skilled scien-
tists and engineers. The Center is operated jointly by Nagoya
University graduate schools and research centers with ties to
this Institute, including the Graduate Schools of Engineering,
Science, and Environmental Studies, and the Synchrotron Ra-
diation Research Center, and external institutes, such as the
Aichi Synchrotron Radiation Center of the Knowledge Hub
Aichi and the National Institute for Fusion Science. The
Center is divided into the following five sections: Electron Na-
noscopy Section, Electromagnetic Wave Measurements Sec-
tion, Elementary Particle Measurements Section, X-Ray Spec-
troscopy Section, Nanofabrication & Characterization Section.



BT MEE RO ERERT R & In this section, techniques for detailed structural analyses and
UM L U L~ 22 T property measurements using electron microscopes are devel-
HE X IR . S 7R T 47 S B A — oped. Topics include atomic-level analysis of spatial and elec-

_n S Y 7 3 a2
A= BURO RS A B A ORTE R T AT distortions using convergent beam electron diffraction,

777 4= kB = ROUEE A, TR R O three-dimensional structural analysis with electron beam to-
75T 4—1C kBB O L. FABREBE T mography, visualization of electromagnetic fields using electron
DAL K 52 DL 530 e E O H i & holography, and analysis of chemical reactions under different

REXEET, gas environments.

tronic structures, precise measurements of nanoscale lattice

B 7 /BB M E TS Nanospectroscopic Materials Science

SHOM A %F /7 7BEM B TlE. B BE T R &N In current practical materials related to nanotechnolo-
ENAARS TR, 2RI ES R TR G . £7-13  gles, defect formation associated with impurity doping
6 i %0 5 R Y% 00 O 7 0= o TS MR o and surface/interface structure control drastically im-
. prove their physical properties. Our research group is
BaH EXET0W5, RLADZIL—T TR LD E developi . ) lvsi thods usin

eveloping precise nano-area analysis me g
I 7SI T e[y Ta v T 40 2 il advanced electron spectroscopy/microscopy in combi-
ERHlAADE T, 2O LS/ HHIE O T /K % 1 HE nation with ‘informatics’ techniques to clarify the
VCEFHL AT S T AR RL . MRS RE R B A mechanisms behind the material functions and the guid-
= B B R 0D 7 3 0D 8 B A R P % = ing principles in the development of novel materials.
LA ELTUB. 5 G B 56 500 S A L C Our research c‘overs topl?s from func'iamental physics
such as measuring magnetic moments in sub-nanometer
& % Wk S S B 5k D T FH BRI &0 SR BE B areas to the practical analysis of materials such as
S5 VF L R E M, BB E PR R, T lithium ion batteries, catalysts for purifying automo-
RO AE T T IAMEAITh SR R MR tive exhaust gas, ceramic devices, and ferrite magnets.
MHcETHRE,

QLWV

luﬂmwm ||
+/ l?:l:l—:l

BEFHEMOLICES
F/ TINA RO HEAMOBRE - [
F/ B ERTRERN - KIREL
R&D of Sub-nanometric Scale Analysis by
Integrated Spectroscopic Microscopy
Nanospectroscopic Materials Science / S. Muto & M Ohtsuka

I_Eﬁ E% 12 ﬁ MUTO, Shunsuke
Bi%

Professor

e BFEMONEEALILIRIVF— T INAADT/
& 7 —S—5Hifids K UFAFEICBI T BHA%E

) Study on nano-metric analysis and
FPEEY  development of energy-related devices using

electron nano-spectroscopic methods

_I%_ *ﬁ E.l- E TAKAHASHI, Yoshimasa 1¥ *¢ 5¥ :IZ IGAMI, Yohei

REMEHH Visiting Associate Professor HHZRIERIR S Researcher
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%?*}ij—/%filﬁ/ﬂectron Beam Physics

ST

w

p\] Eﬂ 1E ﬁ UCHIDA, Masaya

BEHID Visiting Professor

E.I HIRAYAMA, Tsukasa

Visiting Professor

tra—k Director of the Center
TR

Fr E§j§ % SAITOH, Koh

iz Professor

iz %g%@? E—LZELB W\ e F/ MR EHEE T D

Development of Nano-Characterization
Methods Using Innovative Electron Beams

—
EER EA KUWAHARA, Makoto
R

Associate Professor

N Ot — LY MM RAEURB YVABFHRICEDFHRS
FiZERE

Advanced Electron Microscopy Using Coherent
roject Spin-Polarized Pulse Beam

ISHIDA, Takafumi

Assistant Professor

FH &%
BIE#

BFIEMEEE AU RIRME O T DR LR
iTDRFE

Development of New Imaging Techniques for
Frontier Materials using Electron Microscopy

R

L

BEABE

IIE vamAsAKI Jun

Visiting Associate Professor

= 5& = ’;ﬂu 'EB Electromagnetic Wave Measurements Section

TIXIHDFE T -3 T DODPARIMBRIZKEZ TS~ a e, Bt
RSO BRI I e EDFH - 2 W iii# I 352812k, 75
MRS ED T I X 2T LD H RO R BICHBILET .

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

B 75 X7 IRIVE—T % Plasma Energy Engineering

752 RO FLAE R, B A FEBUC ) CEHEARED1 D THY, Bk
FUAT O I K OF, W RHEE 5 o0 BRI L 10 R R S s i A R L 22 42 % 47 5
TW5%, &512, TI X~ EEI@ MO FAE 2RI L 72/ W &AL 55 0 2 1 U
12K B Wi 7= 2 ORI B & e fil B 5 O s N B 4 B 22 %47 > T B,

Plasma-material interaction is one of the important tasks for achieving
nuclear fusion, and we are conducting research using plasma devices
simulating the fusion conditions to control thermal particles and heat
loads and to understand material damage. In addition, utilizing surface
modification by plasmas, we are trying to fabricate novel nanostruc-
tured materials for application as, for example, photocatalysts.

#® B 1§ «anma, shin

R Associate Professor
RN TRV F—IRICH R TF R U O ERIR
Szon

Heat and Particle Transport Phenomena and
Its Control in Advanced Energy Sources

EfFE TS XTEE NAGDIS- 1 (LHIF2
NUITLTZAR

Helium plasma in the linear plasma device
NAGDIS- I

ANYT LTS AIBEITK SN
BUGRATYDF /T Y —

Tungsten nanowires grown
by an exposure to a helium plasma.



ZHFEHAIER Elementary Particle Measurements Section

MENCBH R L2 2B L TRl 2o E AR
A R T “FHBE OPORR . I2a—F VEFMHALT
B EY (€739 F H 700 S S0P KiliZa ) o s
EEPULIRD GBI AN [ 324 Y7047 574 O
TV T,

This section specializes in the development of muon
radiography, which is an applied technology to
obtain images inside extremely large structures
(e.g., pyramid, nuclear reactor, blast furnace, volca-
no). 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.

B EERERI #2588 H  instrument Development
I:FI *TJ % }g NAKAMURA, Mitsuhiro
E2 6

Professor

S SHETIREARRINE R L ARABE A DR
- FERRAT R DR R

Research and Development of Inner Status
roject Investigation Technology of Large Scale

Structure Objects by Using Modern Nuclear
Emulsion Techniques

121_: ﬁ% 1'% SATO, Osamu
Bh#

Assistant Professor

e o b/ RBRRORE, 48— RREE
BILAICKBISAAE
) Neutrino Oscillation, Dark Matter Search
Experiment and Researches with Tracking by
Nuclear Emulsion

E ﬁ IE :;ET NAGANAWA, Naotaka

FRIHEZEE Researcher

EHERT—D

High PrecsionX-Y-Z Stage

BERRFZIRGA H LEE

Hyper Track Selector

X E

R

BILREFL X
Wide View Lens

H# ﬂ OHZEKI, Katsuhisa

Designated Professor

e

#E

AEEEN ZE BRIGERD e HDBERTFZ IV
LEAfDRF

R&D of advanced nuclear emulsion film
technology for high speed muon radiography

;B t@ MORISHIMA, Kunihiro

I (EBEIAZER)  Designated Assistant Professor

EHHNERRER 3 RTBSHRA A=V T Rt
TRFRERIDEMBEHRLEZDZREDISH
Development of Innovative High- Resolution
Three-Dimensional Radiation Detector “Nuclear
Emulsion” Technology and Its Applications

QLWV
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SRRl v srocrocorrseaen

oS by yraray ey 2—0E In this section, innovative X-ray spectroscopy techniques using
FERIVI RO —LTFAVEERHLX the electron storage ring and spectroscopy beamlines at the

G O LA B e 1= B 2 bt A?Cl’l‘l Synchrotron Radla'tl.on Cente‘zr of the Knovtlledge Hub
Aichi are pursued. In addition, applied research aimed at de-

REFE MR A ENDIC 7 EEDE T veloping new materials and pharmaceuticals is conducted.

2770 b OYVRESEDEED 5 DN bWy bar (BLENT) DG XAFS-XPS HifiEE
Synchrotron light from fluorescence powder XAFS-XPS analysis system in Aichi SR (BL6N1)

LWV

. I*)I/#—— e *Eﬁﬁ*z *ﬂ-ﬂ%"/Energy and Phase Interface Materials Science

BELEWF /T
Nanoparticles that do not aggregate
gBtera2—k Vice-Director of the Center
N ~ e —
J\K {88 yaci, shinya A K ZEF] IKeNAGA, Eij
Bz Professor BT Associate Professor

F/RFEERRED S BB MR OBR LS [— RIS LUETRILF—MRITBIT BRI
A - b5 0k
) Developments and Applications of Functional X Development of Advanced X-ray
Materials Consisting of Nanoparticles and Thin 2 Spectroscopy Techniques for Environment and
Film Surface Energy Conservation Materials

INKK E A KOBAYASHI, Keisuke 7K {——EH MIZUMAKI, Masaichiro = H BF YOSHIDA, Tomoko

REHE Visiting Professor REHE Visiting Professor BEHE Visiting Professor

E # SASAI, Ryo

BEMAHE Visiting Associate Professor

el
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7/ N &R ER Nanofabrication & Characterization Section

26 i 15 9y 2 [R] AF 7 B a0 AR I & A T B R A
I PO N LR Sy A - Ah R E A EO AR E
V=Y — LDk &M L TR 7/ O3
L G GHANC B 28l O R AL 2 XD £,

This section is devoted to state-of-the-art tech-
niques related to thin-film formation, nanomaterial
synthesis, nanofabrication, and associated measure-
ments and evaluations. Studies are conducted pri-
marily at the Research Facility for Advanced Sci-
ence and Technology on shared instruments and in

clean-room facilities.

MM T ET > fedD T ) —>Ib— L
Micro-fabrication clean room

[ | j'/ztu/j_':/\é‘rx/Nano-Spin Devices

& Director

[N =] )\

a B HE wara, satoshi
263 Professor

[r— AEVILY M OZIRICE DU, BBIERFR
- UIRIVF—RFOMIHE

. Development of Magnetic Sensors, Memories
FIEES  and Energy Devices Based on Spin Electronics

LWV

Mg Bl E caro, Tokeshi

B TERRD Associate Professor

m— ARSI B S ORISR € h = R
il 7/ xomRERE

) Developments of Functional Magnetic Thin
BEIEES  Films and Spintronics Devices

KE K& osnima, paiki

KFEBNE Designated Assistant Professor

BN NR— VT RFEDRFEE T DISHA

il

R

Development of Fabrication Process of Micro
roject Magnetic Pattern and Its Application

* 11 ﬁ E OHSUMI, Katsufumi

HrRa Researcher

BHINT T 5w b 74— L7 ER L ICHERRESIE

TR

Research and technical support of
WESY Nano-fabrication Platform

8TV X bOV RN BB
Magnetron sputtering with 8 sources
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Division of Materials Research

MORHRIBLE P TR kA 1M - R O
PEREZE A BT o 2 A A R AR T - B
FEli, V3L —vavEEE T V. ZhEDH
B 7 34 2 8% 31 0 R @ AL IS O 5 0F
RO EHEEL COES A OWE -
B - AL X =D R HE 723
IZEEELST I RDODIANF -V ZTLRH
T AT INA RN DMK - v 6
FHZB T 20282 HEEL . & BR8] i
V.o THE XAl T 30D 728 O kAL 2
EITWET,

#PIE
N ELEFB

Director
OZAWA, Masakuni

The Division of Materials Research (DM) carries out re-
search on various materials and substances, their properties,
production processes, structural control, and the evaluation
of their performance toward many applications, and also pro-
motes development to design devides to incorporate these ma-
terials into device. In addition to research on the improve-
ment of industrial materials, the utilization of resources, and
the optimization of energy sources, the DM also promotes
cutting-edge research on novel materials and nanomaterials
that are expected to be useful in future energy systems, en-
ergy-saving devices, and advanced materials systems from a
long-term perspective.




G oo rricseain

ik B A R E R B R A U ARE R AT RSSO L ARBEE & S 22 bR RE O B AR & 7k B R O S E
LIz T 2 e 0YtE o B RICKE T A Z LIS B BRI TE O R A HEEL S,

E@

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

B St ER{A 5 Computational Fluid Dynamics

ME B REIVE 2 -4 32—V TRITT 2. 55K J1% (Computational Fluid Dynamics: CFD) IZHUD
A TS, &<IT B RICTRSBIME 95, XU - MR- [ R RAEL THAAFEMZ RITLAEVWA25HN S B
(Multiphase Flow) ®CFDIZIHEHNL TS, @O HEOWEEKO RE TECAI R - ILE - IRAEE SIS TR 5
72HDYIaL—vay FIEOREOIE . R EE AR T ke K@ ER T OMAEHOY v =Y avIi il ATy
%, F72 I I T B A A 72K R0 K 25 8 0 43 HOM o 3 B i) 48 5 5 0 B FE IS B L 2 R ER Y AF 2 IC e L T
W5,

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

EliE=3 Vice-Director
Ijil I F0 3E ucHIYAMA, Tomomi

Professor

N CAGIBROEENYIaL— Y3y FADREES
SR ﬁg;ﬁ{zxslz;l/qi —DiER

) Development of Advanced Simulation Method
L LSS for Flow Problems and Utilization of Natural

Flow Energy

BEBmHAERES @*@‘J’EEEJE /)u,ﬁia)/tb 5DV zalb— 3>

Eq:TE_ tkEB TAKAMURE, Kotaro Simulation of mixing of density-stratified fluid caused by vortex ring
Assistant Professor
RAEORRESLCREFEEED LIEERETO
ik 2
- ROEEL 1 25 B pecAWA Tomohiro

I ) Efficiency enhancement for crystal growth
‘ h process utilizing fluid convection and mixing FREAR Visiting Associate Professor

behavior
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. g?l,*z*qvﬂﬁ%/Porous Materials Chemistry

HAILXoTHRSNIME B R EMHL T, v 42
OA—=MLPEF I A—NUIZH 5B L LG 8D
M¥tEL7Iv s A GEBEBNAT VN GE S T 5E
Dk 4 AL 2= RS B T BLU | 4 B A 1 - il 25 4H (A
FADIBHETOET L H AR B,
FOLPHFEORFWMAEZED ., T L OBEEEE I KR
WL MBS 2O ST 522 HIELE T,

Utilizing polymerization-induced phase separation
to form porous structures, we are developing hier-
archically porous materials with a length scale from
nanometers to micrometers and with various chemi-
cal compositions, such as ceramics, organic—inor-
ganic hybrids, and purely organic polymers. Mate-
rials with precisely controlled and optimized pore
structures will find novel applications as separation
media and catalyst supports, as well as in broader
fields such as analytical, organic, and biological
chemistry and nanoengineering.

. j’/*ﬁiﬁﬁlﬁﬁﬂ #/Nanostructure Analysis and Design

PEEBHZABEE L DE/ ) AR U ADEREGA

Preparation and application of monolithic silica
with hierarchical pore structure

|

i

A0 1 NAKANISHI, Kazoki

Professor

BABEIC L B S EMBOBEREEISA

Structural Control of Porous Materials via
Liquid-Phase Processes and their Applications

B4 57307 OB ORED £ I 220 - K ORI - R 2 EOR T A A RIS I 1T B 7RG - KRB L RIS
BIFRL T, A7 N — T3, ZO RS B E D X ELR T AN A I E HU %58 M8 1 S & 77wk
DEAZBEE - S Bl Lls, TS e T I9 0% W R EU B BUDR B 30 B 7= e BEfG 7 a v ADFA R %17 > T %,

Functional properties of various ceramic materials are often related to the atomic structures and electronic
states in the lattice mismatch regions such as the surfaces, grain boundaries, and interfaces. We are at-
tempting to develop new functional ceramic materials including new ceramic processing techniques from the
viewpoint of controlling the lattice mismatch region using the nanoscale analysis technique of high-resolu-

tion transmission electron microscopy.

3mol%Y,0s-ZrO,ceramic by HAFS flashing technique at 1200°C for only 5min.

IJ-I I E.IIJ R YAMAMOTO, Takahisa

BE(TEMERD Professor

3 /IR D GBI €S SvoHR D
- s
/ ) Development of Ceramic Materials by

" Project Controlling the Atomic/Electronic Structures at

Nano Scale




B iE Eﬁﬂ{,#/Theoretical Chemistry

{57 — 5N — XD LB B0 e T >
E-REHEZALT

pi ; 367112 | 2 o e

2SN AR 2 o I S IRVAY SR s e i Al TR W

NTNZLRTTYT 4 53R E RO F LR E B ORI L BHAE
_ s L A . . BIED. & L HEREDIE

DR [=2—F N2y b, 777 MG, graphics processing Bk BT B, T 00U

units, CUDA., B E 1%, 7" — VB ¥L] WEBHFEL LUER

WBENFEHERT 5.
My group is involved in the development of machine Ab initio study of the photoabsorption and charge separation process

on the dye-sensitized semiconductor surface. A neural net learns the

learnmg algorlthms for chemical data’ the automatic predicted structure-property relations and suggests better dyes.

design of molecules using structure-property rela-
tionships, parallel algorithms and programs for ma- = —

15 1IPS, bare & . Prog ZH #H_ YASUDA, Koji
terial simulations on massively parallel computers,

d h cal th h 1 1 d B Associate Professor
and new quantum-chemical theory for mo ecules an 70 AR AR O TR T
solids (neural networks, graph theory, graphics pro- B0 LR soes

Proi Quantum Chemistry and Chemoinformatics,
roject Methodology Development and Material

cessing units, CUDA, density matrices, Green's
Design

function).

. Eﬁ? *Z *:I- /" Supramolecular Material Research
A BT camiva, vokiko

B TEARR) Associate Professor

HEERIRL IR ORI

. Development and Application of Nucleic
FHEEES  Acids Based Functional Materials

AR BREE - T AL X — MR E O MG I2EF HL ., 2T, SRTTRIE R Z N6 D F /LW S h 5 JERM B O 1
Relrl EAHAE L1 B AR A (L RS S BN K2 PERED IR A H]_E D720 OIPREREF OIF RAHEHEL £,

This Section promotes researches of material design with a focus on the microstructures of materials used

in environments, electronics, mecahnics and energy-related fields. Toward the aim of improving the perfor-
mance and making major strides in terms of enhancements, the MD performs advanced studies through new
compositions, novel composites and nanomaterials from the perspective of two- and three-dimensional and/or
nanometer-scaled structures.

. *Z *Sl.iﬁﬁl %/Materials Surf-Interface Engineering
}3 IE ﬂ OKIDO, Masazumi
Eed

Professor

ST S BEBEEH IR T O 2D

. Investigation on the Materials Processing with
LY Low Envionmental Impact by Surface

Structure Control

% E @ ﬁ KURODA, Kensuke

B Associate Professor
o AL LE-EoTy O R %R R,
@ TR EDAE MR DRESE

X Development of Functional Materials Using
FESS  Energy-saving Hydroprocessing

%ﬁ%?( 5'671'& NIINOMI, Mitsuo i-Illfll_.l- B& * HANAWA, Takao ﬁ *E # KIM, Sangjae

ERAR Visiting Professor BRI Visiting Professor iy menct=] Researcher
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TZRIEIRRE Researcher
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BRI Director of the Division
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lJ\ IE IE ;B OZAWA, Masakuni :F F= &9 HIRAIWA, Atsushi
BR Professor IR (REDE) Designated Professor {Tokyo Branch)
S~ K v =P ML 3 o=y
Gl T/ SRR T DRIEHEADIA e RN N =7/
) Nano-Crystals and Their Application to X Development of wide bandgap
Environmental Pollution Control 0 semiconductor power devices and their gate
insulators
kva g
EE I:IB :lT:f HE HATTORI, Masatomo
Bh# Assistant Professor
WERE AR T SRS HNORN
Development of functional composite materials
REIEES for environmental purification
$ = & IZfp b L
JINEE B 7 KAWARADA, Hiroshi =S B 7B TAKAHASHI, Seij B#H B «amsul, Hirokaz
ZEHE Visiting Professor TEHR Visiting Professor BEEMEHIR Visiting Associate Professor
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In addition to research related to material production processes, the Materials Processing Section performs
research on mechanical energy conversion devices that make use of high-performance thermal-insulation and
-shielding materials, thermoelectric power-generating and dielectric elastomers, and other such materials,
as well as research on, for example, high-efficiency hydrogen production, combustion, and power-generation
processes.

B 7/ 8E8E#F ¥} Functional Nanomaterials
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Nanomaterials with controlled size, morphology,

-

and dimensions have been emerging as important

new materials owing to their unique properties. In 2R/ Y — FOBEEREBT T/ ANDIGA
Controlled assembly of 2D nanosheets

particular, two-dimensional (2D) nanosheets, . 1sser . .
and its application to electronic devices.

which possess atomic or molecular thickness, have
opened up new possibilities in exploring fascinat- SEPIE Vice-Director of the Division

ing properties and novel devices. The Materials E B = OSADA, Minoru
Processing Section is working on the creation of @ Professor
—

inorganic 2D nanosheets and the exploration of 2 W5t/ MEE R L B SR E T AR O
. . .. . & e
their novel functionalities in electronic and energy

. Development of environmentally friendly
FEIEEE  electronics using two-dimensional materials

applications.

lll K B 1H vAMAMOTO, Eisuke

Assistant Professor

IN MR 5E koBAYASHI, Makoto
R Associate Professor

FEBRREILIS /S — DR LT T B

Proi Bottom-up preparation of non-layer strucutred
LIS metal oxide nanosheet

B RS UTERTEF/ MR ORI

. Development of low-dimensional nanomaterials
BEEE  employing solution methods

B 5yjj)b{k$/Radiation Chemistry & Biology

= =TNS
Rk . KUMAGAL, Jun
R Associate Professor

e U NRHEBLIE BARDER T AFR
= 22 TpliE

) Chemical Reactions and Biological Effects
FEEES  Induced by Photo- and lonizing Radiation as

Studied by Detection of Radicals

E E H# E.r HARADA, Katsuyoshi

BEHE Visiting Professor
2 H FE 1supa, taishi
BAW#HE Visiting Faculty
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EE"& VAR 7_'L\E‘|3 Conversion Systems Section
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This section is engaged in research aimed at the creation of high-efficiency, cutting-edge energy conversion
systems. This includes the development of power generation and storage systems that utilize minute amounts
of hydroelectric power, the improvement of coal-combustion technologies, the conversion of waste-material

energy for use as a resource, and the measurement of thermofluid phenomena using pressure- and tempera-
ture-sensitive paint.

. Iﬁtﬁ 4 I*}D#—o—I%/Energy and Environmental Engineering

ERERHNEER

Picture of heat exchanger tube

IRAEIRICT 30 NERRERDOEHERNNMATE RSB FR TOLRETRERE DR EIRR

Picture of ash deposition after 30 min Picture of heat exchanger tube in vertical ash deposition furnace
Bl Vice-Director
B — BB NARUSE, Ichiro HE AR REB ek, Yasuak

I Associate Professor
IR 7 Ot ADRERMASHGNG T3 VF — i

6 Professor

[r—— ;g;\éﬁ'i’ﬂﬁﬁ%ﬁ%%ﬂﬂ%%%li)bﬁ—ﬁ}@&ﬁﬁ@ st [Eard

. Development of Highly Efficient Energy . Development of Sustainable Energy-Saving
FLIEES  conversion Technologies for Global and Local FIEES  and Low Environmental Impact Technologies

Environment for High Temperature Process

. mi&l*}b#—o—:/xj_'L\I%/Propulsion and Energy Systems Engineering

E [RRER  KkasaHARA, Jiro

Professor

“I I B KAwAsAK, Akira

Assistant Professor
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. Detonation combustion and its application to
Project [y ion devi
gy conversion devices

Pl BEERT b R—YaY IV IV T AR

. Study on High-Thermal-Efficiency Detonation
Engines

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

B E52E{E X T L Wireless Systems
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We investigate and develop a wide variety of wireless communications that are essential for the realization
of an environmentally friendly sustainable human society. Our research covers basic theories to real appli-
cations, focusing especially on the total optimization of sensing and control in large-scale systems with
wireless communications, which is required in energy/industrial systems, ITS (intelligent transportation
systems), and disaster support systems. From the viewpoint of communications media, our scope includes not
only radio waves but also optical wireless communications, power line communications, and more.

(A) SEARGIEIRGIEST
Wireless controlled platooning

(B) FO—r@E®xYy bT—4
Wireless drone network

(C) i MIMO &5
Optical wireless MIMO modem

|¥.| E 'T:l:Ik OKADA, Hiraku

T Associate Professor

T AXR—bOZaZ T RBICAEREEV AT
BIZEREL NY T E I R

) Wireless Communication Systems and
FEEE  Networks for Smart Community

):II- IJ-I IE HJl:jl KATAYAMA, Masaaki
E6d

Professor

. RGBSR T AL T OMRDEREV T

. Wireless Communications and Their
Py h FEEEY  Applications for Green Systems

Assistant Professor

m IINFR BEARER koBAYASHI, Kentaro

—
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Wireless Communication Systems for
LIS Environmental Monitoring and Remote Control
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PR Director of the Division

7][] Eg I 1% KATO, Takeyoshi

Professor

IXNVF-ER-FEOSHEMEZERLLBHVR
T LDFHE - FIEFEDRFE

< ) Development of Planning and Control Method
‘- ; L L of Electric Power System in Consideration of

Diversity of Energy Resources and Demands

I_Eﬁ H%E 5%: Izé MUTO, Hirotaka

BEHE Visiting Professor

. &tia:/zi'L\/TranSport System
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Towards the realization of an environ-
mentally sustainable transportation
system considering the widespread use of
autonomous vehicles in the near future,
we propose that future visions of urban
transport systems should explicitly con-
sider the constraints of environmental
impact and energy consumption, and de-
velop and evaluate transportation policy
measures based on a rigorous under-
standing of individuals’ travel behaviors.
Our research topics include the efficiency
of the use of electric vehicles, counter-

measures to reduce traffic accidents, op-

timum management of urban road traffic

using autonomous vehicles, and fulfillment M B RO AR EE DS

of the mobi]ity needs of mountainous Estimation of home-range from mobile phone location data

rural communities.

E iﬁ E ﬂE MIWA, Tomio

AR Associate Professor

P SETRICHI B EBATBEDE T IS LU
GIFER s Sy SN i

) Modeling Travel Behavior and Evaluation of
FPEEE  Transport Systems

IJ-I ZK ﬁ-lc ?i- YAMAMOTO, Toshiyuki

B Professor

BN AR BB R T LD T A

X Design of Environmentally Sustainable Urban
FOEES  Transport System
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PRZEHERaRZRE Researcher
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The Circulation Systems Section develops various key technologies related to ecological material conver-
sions and circulation, and also assesses such technologies when they are deployed in society and develops
the necessary assessment methods. Furthermore, the section is pursuing research and development on tech-
nologies that reduce environmental impact, recycling technologies, circulation systems of renewal materials,
and other technologies that contribute to reducing the consumption of resources.

. i‘%tﬁli}b#‘—ﬂzw:/Zj_'L\/Environmental and Energy Biosystems
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Among the various technological developments
toward solving environmental and energy prob-
lems, bioremediation and substance synthesis
using microorganisms are expected to be used
as energy-saving technologies that can be ap-

. . . BEMRSAMEE ERAEFEENE + M)
plied on-site. We have found that solid-phase Y = F

humus (humin) has an external-electron-mediat- BRALFHNTTEIE L LFAERE > AT L
ing function for various anaerobic microorgan-

isms, in which humin supplies the external elec-

trons to the microbial cells directly and acti-

vates them. We are studying the mechanism of

this external-electron transfer and developing a

microbial electrochemical system. It is expected

that the study will elucidate the biological

energy network working in the natural environ-

ment and lead to the development of new tech-

nologies for environmental remediation and ma-

terial biosynthesis by the activation of microor-

ganisms using a small amount of electricity that

can be supplied by solar cells. MEBETRISICEF S 4 E L TR EFEEE 1 —3 >
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Electromicrobial culture system

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

BIERPIR Vice-Director of the Division
FII- IJ-I %ﬁ k KATAYAMA, Arata E # *E :!l-f: KASAI, Takuya
Bz Professor B Assistant Professor

- WEMZEFAB LA TR ARIFEE  BRILEMD
el Fm=n

) Energy-saving microbial technologies for
HEESE  envionmental remediation and resource

generation

e BEMERVEIRVF - BRERAHZXLIC
W 5615

Circulation Systems Section Environmental and
roject Energy Biosystems

BN 2298 F HAMAMURA, Natsoko 23 FH Z3RF YOSHIDA, Naoko

BEARE Visiting Associate Professor EEARER Visiting Associate Professor
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Study on renewable energy and environment/ecology system assessment for achieving sustainable society in harmony with nature

IR — BB O BB 2170 R TRkt R FBLO 20O 2247 > T FRic, LA HRHARE O
%%ﬂé‘?fﬂﬁl:%ﬁb\ﬁiﬂﬁulfwwﬁ—(/“41“7Z\/J\7J<7J\i<|3%"5§) RV -2 REEDIIETIREORAE
W) 25 R P CED R A TV ET, B FI AL NOL O/ NN AT — L S [E A A 727 0 — 3L 2 — L TO Bl % 175
LEBIT.GIS RIS WM A7 £) HF D22 53 #r . AL Fu— B FAEF LM AL D 2N 57 70— F THFFEIZE
DA TOET,

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

BEBAZERMN « Y2RFLAMBFH VAT LB MIARE
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** ﬁ_EB HAYASHI, Kiichiro

Professor
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) Analysis and assessment of energy and
SIS environment system

K 3B E 00BA, Makoto JIIEO # F KAWAGUCHI, Nobuko

REHR Visiting Professor i =] Researcher
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Chemical luminescence in BRBICE 2 EEERUSEIEEEB B O/ N TiE (FIZEPritiEiEas)
a sonochemical reactor
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INE 2 3L koiMA, Yoshihiro

I Associate Professor
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IORBPRE DB E RDHR X Sono-Assisted Chemical and Physical
TR ERISR ) " 1 FIES  Processes for Preparations of Material and Fuel,
=7 . Ultrasonic decomposition of dye Resource Recovery and Wastewater
Sonochemical reactor in aqueous solution Treatment

B I*}D#’—;ﬁfﬁﬁiﬁlﬁ/mergy Resources Recycling Engineering
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In Japan, the self-sufficiency of energy supply is quite low, and also, the population is expected to decline.
An important and demanding task is deciding how to maintain our activity while reducing energy consump-
tion. All materials necessary for our lives are on a cycle: they are received from the earth, used in human
society, and then returned to the earth. We study waste management, treatment, and disposal in an ener-
gy-saving material cycle.

Nepheline Crystal Formation in Extraction of Re with Leaching Test of Borosilicate Glass used
Alumina-rich Borosilicate Glass Aqueous Biphasic Systems (ABS) for Immobilization Matrixes for HLW

~ hY

I% E 1% 1t SAWADA, Kayo

AR Associate Professor
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. Studies on Waste Management in
S Energy-saving Material Cycle
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Energy Systems (Chubu Electric Power) Funded Research Division
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Operating with a broad focus ranging
from materials and device technolo-
gles to system evaluations, this divi-
sion strives to propose next-genera-
tion electric power energy systems to
realize a sustainable and low-carbon
society.The division promotes re-
search on the harmonic fusion of re-
newable energy and commercial elec-
tric power systems, electric-power
apparatus and systems with high effi-
ciency and advanced functions, and ad-
vanced use of renewable energy and
demand-side resources.

ZEAZERF IR

*2 zk i § SUGIMOTO, Shigeyuki

Endowed Professor of
Funded Research Division
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€19y Systems Funded Research

Information dispatch Human resource development
IRIVF—VRATLI PN B8 R¥ER
‘EMES. TRARBELGE -HEIEBE(KFR.FH)EE

+Energy systems symposium -Lectures, technical tours

-International research meetings, Classes for graduate/
public lectures, etc. undergraduate students

E Zg ;J._-IT EH KURIMOTO, Muneaki

Endowed Associate Professor of
EHIAITARPIAE IR Funded Research Division
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: Research on Harmonic Fusion of Renewable
7180557 Energy and Commercial Electric Power System

*2; |:|:| LF& E IMANAKA, Masaki

Endowed Assistant Professor of
Funded Research Division
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Nanocomposite Dielectrics for High Efficiency
128 power Apparatus and Systems

Functions

35

BT R F—ERERMEROBE

: Local Energy Supply Systems with Advanced
gy Supply Sy:



I FEWNT— Ly ba = RAEWEZEERM

Toyota Advanced Power Electronics Funded Research Division
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To achieve a sustainable society that
ensures a positive symbiotic relation-
ship between humans and Earth, the
funded division researches power
electronics technologies for future
mobility. The division researches and
develops material technologies, device
technologies, and system applications
of wide-bandgap semiconductors with
a wide perspective, contributing to the
realization of the sustainable society
as well as nurturing young research-
ers for the next generation.

=t HASHIZUME, Tamotsu
*ﬁ ae _ 1% Endowed Professor of
MBI PIHUR Funded Research Division
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Sustainable society that ensures a positive symbiotic relationship

between humans and Earth

ﬁ % ﬂ MORI, Yusuke

FHIFRZCARPIEUR

Endowed Professor of
Funded Research Division
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Interface control of GaN-based
) heterostructures for power device application

IV GaNIERRE

Growth of bulk GaN crystal

iE mﬁ ZE E.l SHIOZAKI, Koji

IR Designated Professor
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Research of GaN Power Device and
roject Investigation of Its Application

RTAAYFI MATYS, Maciej

TR Designated Assistant Professor
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Fabrication, characterization and simulation of GaN

BOEES power devices

= A F% S MIYAMOTO, Yasuyuki

Endowed Professor of
EHIFAFTERP ISR Funded Research Division
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Developments of compound semiconductor
LIS electron devices

7]” iﬂ]‘ ?ﬁ& KACHI, Tetsu

Designated Professor
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Research of Fabrication Process and Device
WESH Structure of GaN Power Devices

R ﬁ 1@ TADANO, Hiroshi

FHEEIR Designated Professor
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Power conversion circuit using advanced
BISS characteristics of devices
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AIST-NU GaN Advanced Device Open Innovation Laboratory

2 R Ao MRS IBHIZ R SE A Our laboratory covers the research area from materi-
AT ENET, als science to application of nitride semiconductors.

[ ST 72 TG UEL |7 L LT 22580 1513 To function as a bridge between research and indus-
BT 00 B SR S T L SR - 405 H 0 i P 1= try, we purposely examine basic research, and expe-

) dite connecting research results to practical use.
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AlGaN/GaN HEMT 2w F N FIALIIERAELEDDERERR

Switching characteristics Schematic of a novel directional Emission pattern
LED based on evanescent wave coupling
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£ FF  WANG, Xvelun
FHEEIR Designated Professor
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Optical devices

3 _ /N
BIKZEE  stimizu, Mitsuaki
FHEHIR Designated Professor
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GaN power electronics
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Amano-Koide Collaborative Research Lab
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This collaborative research laboratory was estab- Jéf g & : > i@a%ﬁﬁjﬂz @) @mﬂfﬁﬁon
lished in Nagoya Univ. and NIMS and is managed ﬁﬁg% © & Analysis cu%c-
by Prof. Hiroshi Amano and Dr. Yasuo Koide, o 33 “%fj":?“ -, - 7"5;":0'/—7\
NIMS Executive Vice President, as a mutual % " [ R e
cross-appointment. It facilitates crystallographic, ® %ﬁ%%ﬁg ﬁ@j’n@—jgﬁgu A
electrical, and optical property characterization G & Q@\g /\7o
and the development of new measurement tech- ) %o,,\.v"’\\B_?
niques for developing GaN-based power devices. Higke 5 @\@%‘:—(,Y :
The research will be effectively promoted by using SANES 0= ‘L{:

Nl

advanced measurement and analysis equipment and

techniques in NIMS.
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BIR(FFE) Professor R Designated Professor

HH N Z  1ANAKA, Atsushi

SRR Designated Associate Professor
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Initiation of the next-generation power devices
roject using GaN
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Toyota Advanced Power Electronics Industry-Academia Collaborative Chair
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Toward the realization of gallium nitride power semiconductor devices, this division researches

and develops following new techniques:

1. Processing techniques that will enable the controllability of defects, impurities and damages
with high accuracy

2. Device design technology for low-loss and high-switching devices

3. System applications using new gallium nitride power devices with high-performance

#tBGaN-MOSFETDE A 1S MERED Y1 -3V EURIBE

#tB2 GaN-MOSFETD #8135 5
Design of vertical GaN-MOSFET structure

J: *2 % UESUGI, Tsutomu

ELAY Y LES DI N\BEOERT A ADETF
LANIVFHES KUy B> sHEEHA

Atomistic and Mapping Characterization and

HOEES  Analysis for GaN Crystal, Wafer, and Devices

i&. Héjg 1@ KONDO, Takeshi

HERIR Designated Professor SHEEEED Designated Lecturer
EAVILNT—TNA ADERT OB LT iR ZAVILNT—FTNAZDERTOERE LV
- TINA AAEEDIAZ . SR 7\ REEDBIZE
x Research of Fabrication Process and Device % X Research of Fabrication Process and Device
Structure of GaN Power Devices - ‘ Structure of GaN Power Devices
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FUV—HBHEHNNT—T L7 b a=r R R RS

DENSO Automotive Power Electronics Industry-Academia Collaborative Chair

FUY—HBBE ST —T L a = A
SR M Tk AT RO NATY YR
B ) OB T B o 8
b3 27 £ O KB IL - TR BAL - T A L .- o i 00

R R m?ﬂ'm I.owu-pnw!r’ioss
A RE A KA ST — 3 ko b RHIFF 2 - - \ \ TG g i1 Ofs
FNA ARG B LB 27 4D B :
RAEMELET,

Rt ERBEL O

Higther temp. operalion

(¢4 &7 b= b

Ratio of silicon

EVA i i—g

HEY invertar

i
THASHERMET N 1A
Radiztion resistant devices:
Eﬁﬁﬂ:ﬂ.ofg wiraE N

W!::W 50f% Saturation velocity ",

DENSO Automotive Power Electronics
Industry-Academia Collaborative Chair

is looking into the future of high-power,

. _ ) AR 30
high-frequency, and high-efficiency elec- HesEdayimatiot

¥

tric drive systems for HVs, EVs, and ggi:ﬁm. AR KN T-E5 - GaNEDIEFERA
. Low loss power ampilfier <0 1oss power Tredule for autamotive s?ﬁrf¢¥é\mh

FCVs, and promoting exploratory re- e b f " mall aiics s

search into next-generation power semi- TR T — DI E & 15

conductor materials, devices, and app]i— Characteristics and applications of next-generation power semiconductor

cation systems.

e

— . . ~3
EHIE ONDA, Shoichi N B E KouMa, Jun
FHERIE Designated Professor FHEAERIE Designated Associate Professor

T — B AR ORRRES LUBRSAIE PR A\ T — AR OB SO LTS AR
i o
. Development of Crystal growth of the ) Research of quality improvements and

next-generation power-semiconductor cost-reduced technologies of the

materials next-generation power semiconductor crystals

SHEKGaNSG Y 773 A4 A s R 271k IR F 22 58

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

AR 19864 1SR (BY) 15 Al bz . KW (B1) % sshomaanen
IE € A AL LR 0 &4 ORI R AR - EIN s N Oqiggo“ RS _3‘:“{?7_%%;’;0/»,)

b ‘_J':, A _Q’/O/7

GaNMFHZ D B R 724 24— L E L 72, Z O 72 R aQQJ(\-?_
#HLICLEDH¥EE S LY LEDD W KIZH#EHEL TEWD Kd
FU 72, W6 H AL B KO - ki & 253 2 TR -
TeaArTaveay 2L iz s B ORI EAHELE T,

In 1986, Toyoda Gosei Co., Ltd., started a joint re-
search 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 wide-

q: E —Jﬁx R USHIDA, Yasuhisa

FHEARR Designated Associate Professor

GaNOS Rz

Research of GaN to new product development

spread adoption were based on this research. The core

competencies cultivated from research, commercializa-
tion, expansion, and continuation will be utilized to

create new business opportunities.
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AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

TEAL B X AR 7734 2
B 2 i[RI F 22 5B M T
HitmaEb 7 eIz o
WX D 8% 2L 2 L 2= i
FINA 2D BRI B &
OV FH 4% 9 D B 78 % HE
ML HH B ORI %
HigLET,

24V FEERAINER

2-inch, single-crystal AIN substrate

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

SHPFGaN/ N 7 — 73 4 Z 4 1 W] ok 78 5

Y37V4= U Y3 SCHOWALTER, Leo John
-

%ﬁ%%ﬁ?ll/EZ'?LxZiFﬁL‘T:ZKﬁﬁ?/ \AAD

Research and development of application and
LSS innovative devices of single crystal aluminum

nitride

7, -
AN I_'E_ B SUGIYAMA, Naoharu
FHEEEET

el AR TORS DRI EMIB LU
fEaICBIT BHR

Research of nitride semiconductor and thin film
Project crystal for UV-light emitting devices

B B znanG, ziyi

FHEBNH Designated Assistant Professor

Designated Professor

Designated Lecturer

BB S DRI TITIT BRI

Research and development of UV-light emitting
WEIEE devices of nitride semiconductor

TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

LAY L& N ST =T A 2O LML EHIEL. FitOB N6
WA EDE T,
AR R FUR % =R FE IS 32 T e 4 % v LR R 4% il
@7 — M AE - MO S 3 1fi 452 i
OMEF A=V L AF VEABE T Tv 2 H i
@OBHKIE KA 2 I BT 257 734 2% 3T Hel

In order to realize GaN power devices, we research the following:

(D epitaxial growth with precise control of impurities
and point defects

(2 gate insulators and MOS interfaces

(3 process technologies, such as low-damage etching
and ion implantation

@ device design for very low loss

=) E - % TOMITA, Kazuyoshi
BEHIR

Designated Professor

GaN/ST—F 1A ZBDERETERF v IURE

. High-quality epitaxial growth for GaN power
devices

i 5& :I‘;} — KANECHIKA, Masakazu

SR Designated Professor
P GaN/\T—TN\A ZADTOEAFME LT /INA R

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

V—R B 47— Bl
source gate electrode
electrode A PRIENR
Poly Si body
electrode
PAIGaN NEE
P-GaN N-GaN
s ®
@ gate insulator @)
(=2) N-GaN
(Fig.2> N*GaNELAR

N+GaN substrate

FL A&
drain electrode

BT ML AL FGaNT A R
Fig.1 A Vertical trench GaN device

The highest value
by MOVPE

Hall mobillity (cni/Vs)

*1239¢ m/Vs@300K was acquired recently

(2. NEMEEEIEDR—/VEEE
Fig.2 Hall mobility in our n-type low-doping epi-layer
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C-TEFs | ZANVF =&MLy b u=r AH Bk

Center for Integrated Research of Future Electronics, Transformative Electronics Facilities

IANF—ZRIL 7 a = 22 i i The Center for Integrated Research of Future Electronics -
A ERAZER M 2T AW Transformative Electronics Facilities (C-TEFs) is an experi-
D)=V IL— LB T, Afiiid. mental facility of IMaSS at Nagoya University. It has a large

clean room of about 1,000 m? (Class
1,000 exposure area; Class 10,000

process area) for conducting acceler-

GaNWFIC BT oAbk R - 7/ 427 0k
2 Bl A ] — AR — 2T AB$1,000m
(#721,000: 80627, 27210,000: 7 ated crystal growth, device process-
22T T) DREMIV -V IL—LEAL. es, and evaluation in GaN research
WERE B FE D A X0 F 5, and development.

FUTFILweb X—2  http://www.c-tefs.imass.nagoya-u.ac.jp/

(1) GaNIZRHbL =9 7 3oav il L7Xav 254 (1) Submicron processing line specialized

bk L B S AR R E T for GaN Electronics
FUR—T YN —TTGaNI ST —F A A% > Complete end-to-end process of GaN power
A devices from crystal growth to device fabrication

‘ » Equipment capable of submicron feature

P RAT o B REBELL, T IEIC fabrication, including an i-line stepper

FHIBL 72 782U 7 I 1 3% i > Operation management and contract fabrication
% R b BEALOHTRIC KA EEE B, T ok 2525t Features services by technical development staff
b BRI R D2 S 25 4 > Shared user facility system with fee structure

to allow use by outside organizations
(2) Target device
! GaN-on-GaN vertical power device

(2) 8= ybT 734 A
P GaN on GaN #tHU/ ST —F /734 2

b GaN RAT /A2 > GaN-based optical device

» AlGaN/GaN #BIHEMT 7731 Z » AlGaN/GaN lateral HEMT device

b GaN FHF 34 2 }> GaN future device
MR E E'Jﬁﬁ:xé Bl E
’ N ’
BIR<FETE> ﬁ&ﬁfﬁ«ﬁﬁ» FHEBIE<FTRE>
Director Vice-Director Vice-Director
SUDA, Jun ONDA, Shoichi KACHI, Tetsu

‘ - Professor Designated Professor Designated Professor
EEER
[ |

[ T+ RS WX mlll RE&
FHEBIR<FHH> [5ie=1 p3iEad=1

Facility Control Manager
SASAOKA, Chiaki

Designated Professor

7 B A

IJIMA, Akifumi

Technical Staff

93 3l

SHINAGAWA, Tomohiro

Technical Staff

A o

NIWA, Hiroki

Technical Staff

YAMAMOTO, Hiroki

Technical Staff

NISHII, Katsunori

Technical Staff

Bl el

YOKOYAMA, Takahiro

Technical Staff
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High Voltage Electron Microscope Laboratory

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

R R TIE 1965 F IS KAE THIBHT50 7
AN TE T PHM S BB ST LA, AR A e
50 T WM RO EE AR
FUZZ FFIC20 10 IC @ @Sz i [ KGR
e e T A 0% M - B EE |13 A AR T & RO
RIBRR B EBE T2 k5720 BE - T X
L —BEE AR OB R TR L, o) — 4 ) R —
Va I RWVICEHBRT A ZE D TESREE T4, A K%
GBULE 2 Ot O I e Y
UM A T 50,

A Al FH A 2E i g% & L C
KPEOWEEITEELD
I WFZE AL T A E O
KT EEER D
filfZeH I L HE A T
9.5 %EFERMLE

VARBE O e 2 —L&L

Since the installation of a 500 kV electron micro-

scope 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 en-

vironments to be observed, aiding in the research and

development of environmental and energy-related ma-

T.Xb51(z 1% ﬁ% ) 7[—:- % ;& RIGHZEa EEETEBEFIEMEE JEM1000K RS

Reaction science high voltage scanning transmission

X >TuvEEd, electron microscope (JEM 1000K RS)
MRE
e A3 D [ - E,—
BB EN & BT
BIH(FETE) BIR(RHE)
Director

MUTO, Shunsuke

Professor

A A

HUR(GRE)

YAMAMOTO, Takehisa

Professor

RE 2%

MR GRTE)

NAGAO, Masahiro

Associate Professor

WO ~#FE 1T %

il B
HIGUCHI, Kimitaka YAMAMOTO, Yuta
Engineer Engineer

IKARASHI, Nobuyuki

Professor

& BEB

HEHIR

USUKURA, Jiro

Designated Professor

wH ER

AR

ARAI, Shigeo

Designated Associate Professor

terials. This microscope can sig-
nificantly contribute to the field of
green-innovation research. The
laboratory is operated as an open
research facility for all research-
ers 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 en-

couraged.

iR

BIRGRE)

Vice-Director
SAITOH, Koh

Professor

e
xzE EA
HEHIR(ES)

KUWAHARA, Makoto

Associate Professor

.ol
B XA
mEa
USUKURA, Eiji

Researcher
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6 By 36 FAF ZE R

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

e v 45 i A R A ZE i g% D o) — VL — 4512,
BIRIELFT— CVD, A28y 20V 5 % DR 2
B VAT IAF BRI E, ICPTyF
REEFOMMM T3 E . SEM, ESCA. 1N
WAD SR R XA IO T 55 D oy Br i 2 & 2 <D S b
) 7 B 2 23 BRI S T I 0 | 25 Tl A4 R D T TR K 0
5.~ Ara/F M. E6ICFK 1 53 AT & Tl IR
FICHEHIN TRBOE T, F72, CEBFHE A O WA
TFH I T I Tr—LBEICKDEF /MR- F TS

B3 1 1 3 B A HEE LT B0 L £ 5 0 % < = :
TINARTACRE(F)—2)V—L)
HHE I TOET, 7D—evice process room(CI/ean room)

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) etch-
ing, 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 equip-
ment, as well as a wide range of other leading-edge equipment used in a wide array of research operations
ranging from thin-film deposition of various materials to micro- and nanofabrication and material characteri-
zation. Furthermore, this facility is being used to carry out the Nanofabrication Platform Consortium Proj-
ect supported by the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT),
providing technical support on nanomaterial processing and nanofabrication for numerous researchers by

utilizing multiuser instruments.

2184 /MBE/ WHMI=E () —>Ib—L) BFREEE BFREEICLD ST/ IN2— VR
ECRIVFVIBEBE—BIRTL Micro fabrication room Electron beam lithography Nano-pattern by EB lithography
Sputtering/MBE/ (Clean room)

ECR etching system

MR

XE HES = H o
BIR(FETE) B BIR<FHHE>
Director

IWATA, Satoshi

Professor

NAKATSUKA, Osamu

Professor

OHNO, Yutaka

Professor

e Rl & ok IEIL XE KiE

HEBR<FHTE> B FHEBNE(FH)
KATO, Takeshi MATSUNAGA, Masahiro OSHIMA, Daiki
Associate Professor Assistant Professor . - 4 Designated Assistant Professor



S I_J *U }Eﬁ A I_J 5)1: j:m SN Joint Usage/Research Center

BAFFEAT S XRE 2O [ HH N E A F—D0 DMLY 2T A7 HE | &L TRREZ L, TR F— DAl - 2
o, FERAZR P H OB AL LR R EHIEL 728 230 F - B - 2 M R A A - 2L [E 28 & B e St 2
REDTHODY AT AMEETIRIASHEEL TOE T [EN IO K50 b 78 BB O bF 72 5 13 AR 5E ik O B R & Ikl %8 %
FIHZET M4 MR B R A 4T 5 7230 O RIS ORI T34 8 3 1 WM A 13U &3 2 £ bk s o3 7 24 18 4 3 W R
FHZENTEET SLEM A - L E S HREOTT AR OBRLHEINFT SO L TR 5EEEN,

T ZEE DY AR HA A LA EDFEANE. FTELURLAZZELZX0,
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 ev-
erything 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 fa-
cility, 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 facili-
ty, 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/joint/index.html

HEFMABRFOFRN HEAFBADA X -
Application Flow for Shared Use Image of Shared Use

EFEIRILF— (TRILF— DRI - Zif, B X HBOREL - BHMEL) ORR

Realize revolutionary energy-saving (further advancement/hyper-efficiency of
[ | lﬂi L creation, conversion, reserve,
I !__! transmission and consumption of energy)
BHEBRE REMB -V ZXT LHER A
Nagoya University Institute of
Materiglsy& Systemstfyor Sustainability AR OMER. & iF. T — 7 FEF AU ERFRE
FIRKIBM L TNA REQDERRMICE T 2ERARD SHEREREDIH DY R T Lkt
Joint research by utilizing the facilities, equipments, data and so on of the IMaSS.
HEAFA HERAERLSE Wide range of research from fundamental research on advanced materials and
Apply for shared use/  #£ IR devices to system engineering for socially implementing them.
joint research Adopt

A

AMRAOHERVAZLUNOHEEICFIE I 2HEXIFAREEZETHRTF—L
Academics or research teams of the IMaSS including
researchers from other institutes / universities.

g'm'l BRUUNDIFFE
ZAROARE (GERET)

KZ - R Nagoya University Researchers from other universities
Universities / Research institutes researchers (research representatives)

MR BS R YN = AT N - 9

FAERED BB b
MATSUNAMI, Aritaka HIGUCHI, Kimitaka YAMAMOTO, Yuta
Senior Engineer Engineer Engineer
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CIRFE
I AT — A
IlLrZhe=72%

CIRFE-Transformative
Electronics
Facilities

T 7 i% i — & Device Innovation Section

AT VEANEE
ULVAC IMX-3500
lon implanter

ULVAC IMX-3500

EmA R R E
ULVAC QAM4

High Temperature Sputtering
Deposition Equipment ULVAC
QAM4

FIB-SEM

HITACHI NX2000
FIB-SEM

HITACHI NX2000

4

A A—DHCL

ALV ASEM BRI EE IZvaviameE

HITACHI SU9000 HORIBA WD201N RIKEN KENKI AC-3 HAMAMATSU PHOTONICS

In-lens SEM Imaging CL Work function measuring device PHEMOS-1000

HITACHI SU9000 HORIBA WD201N RIKEN KENKI AC-3 Emission microscope
HAMAMATSU PHOTONICS
PHEMOS-1000

i#RATWIN F/AT IV L——BEEE RCATHEE

Nikon NSR-2205i12D HAI7IR X500 F1)>INA  OLS-4100 AUk 18-MR12

i-line stepper Nano inprint equipment Laser Confocal Microscope RCA cleaning system

Nikon NSR-2205i12D SCIVAX X-500 Olympus OLS-4100 Dalton 18-MR 12

BRTRRE R EAR T AT L ICPFZA Iy Fv4 ALD(ZFS XA/ —<IV)
AJVh> 18-MU1L Bruker Dektak XT-A ULVAC CE-S Ultratech/CambridgeNanoTech  Fiji G2
Organic cleaning system Stylus profiler ICP etching system 4 Atomic layer dposition system

Dalton 18-MU11 Bruker Dektak XT-A ULVAC CE-S (Plasma/Thermal)

Ultratech/CambridgeNanoTech  Fiji G2



LP-CVD

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

ICPRS ATy Fv1
samco RIE-200iP
ICP etching system 1
samco RIE-200iP

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

ICPRS ATy F+2
samco RIE-200iP
ICP etching system 2
samco RIE-200iP

P-CVvD1

samco PD-220NL
Plasma CVvD 1
samco PD-220NL

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

EBZERE
ULVAC ei-5
EB evaporator
ULVAC ei-5

ANy REB
ULVAC CS-L
Sputtering system
ULVAC Cs-L

HTHEESEFSRYEVTR)
FILMETRICS F50

Automated Thickness Mapping
Systems

FILMETRICS F50

R
R (e T

High Voltage Electron
Microscope
Laboratory

RISHFEeEEEEBEFE
#% JEM 1000K RS

Reaction science high voltage
scanning TEM JEM1000K RS

EAEEEEFRETAEDSEE
BUEFEEME: JEM-ARM200F
(Cold) (INZ=HHIE EFEEMER)
Aberration corrected scanning
TEM JEM ARM200F

BRMHAEDZIEE TR
JEM-10000BU

(I ZEFHEETFEEMER)
Aberration corrected scanning
TEM JEM-10000BU

BRMUHELEBE T BN
Transmission electron microscope
JEM2100F-HK

BFONEDTEBE FIEME
JEM2100M

Electron Spectroscopic scanning
TEM JEM2100M

IR TR OITEE
MI-4000L (FIB-SEM)
High-speed sample fabrica-
tion/analysis system MI-4000L

.-!

ERA A E—LINTHE
FB-2100 (FIB)

Focused ion beam sample
preparation system FB-2100
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TIVAVA A VHRERE PIPSI|
Precision ion beam milling
system PIPS ||

T 7 i% i — & Device Innovation Section

JORETYavR) v v —
Cross section polisher
IB-09020CP

EREF I
JEM-2100plus

Transmission Electron Microscope
JEM-2100plus

INAF BRI FIB-SEM
A7 IsETHOS NX5000
High-speed sample fabrica-
tion/analysis system ETHOS
NX5000

Jed At
SEIIAF e R

Research Facility for
Advanced Science and
Technology

87TMBEZE

MBE with 8 sources

8T R bOVR/INyREE
Magnetron sputtering with 8
sources

TR IOV RER
Magnetron sputtering with 3
sources

Electron beam lithography

RATTZ4F
Mask aligner

et

RISEAF Y Ty F 7B

Reactive ion etching

ECRSIMSTvF &
ECR etching with SIMS

AV EANEE

lon implantation

TILMNSL—H—
MIDH AT s
Femto-second laser for
micro-fabrication and
measurement

BEAF

Electric furnace

RURNNEIELEE
Rapid thermal annealing



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

EBEFIRME
FE-SEM

SEIRXIRETEE

X-ray diffractometer

[RFREIERMER

Atomic force microscope

XEFHBF DR
X-ray photoelectron
spectrometer

Jempkes =

Shared Equipment
Laboratory

XERHEBFDIEE
X-ray photoelectron
spectrometer

BREEREEE T I ARENS
FEOMTEE

Inductively coupled plasma
atomic emission spectrometer

BRMGTRD T ER S FIEME
Field-emission scanning electron
microscope

XHREHTEE

X-ray diffractometer

CHNI—%—
CHN coder

EEEFRMETEAT L

Transmission electron microscope

TS L—F Ry 55—
TORETRIEEE
Laser doppler velocimeter for one
velocity component

IRIVF—DEEXIEDTEE
NEETEFIRMER

Scanning electron microscope
with energy dispersive x-ray
spectroscopy

XRABFOIEE

X-ray photoelectron spectrometer

AMTC

Advanced

Measurement
Technology Center

=RTEFRMER

3D electron microscope

48



49

S W 5 AR TR 94 747 = e 7 )70 LR 75 Y 2

Creation of Life Innovation Materials for Interdisciplinary and International Researcher Development

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

6 K FOMETEAT (£ i B K E AR - 2T A FE AT . KBROK 22365 BHANEFERT ALK 2 S @ ADRHIE 22 A L 300 T3¢
KTV T AT R ZERT PRI KT - T4 7 RIHT 52 RO B2 OV 0T R R R Bh oK~ 26 (R A T2 i 92 7) 23 JL
N2 DA ZADEWERAME (FATA/ R=ar=TU7)V) [RRIBIU, Briuo ek 2 5Ll &7 2 B85 B9 18 I 0% 97 27 18 o)
PamgELEd,

HARMNZIE ARG RO O R Bl & 20 2 BRI e OBl & B 6§ % 0 B L BRI AR A e Fifvi W BEAL 2 D720 D4 1Y
Zh TS %50 B RIS H & R AR AL RS 2R 2 BT B 3 BHC B W TR B K ORI R 2TV E T 2512, MOFHIfFE
Sl FEAR & U7 [E B A it - K2 - S i 2 HEE L L S AM B RO IE K ZX0ET .

AT 0D 2 o NI KA E OB B T L pE 2 AR D FE SR B DD AKET | H T REHE DO LR EMEL THE
B ANMOBFROMIER G e H0E T,

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 Re-
search, Tokyo Institute of Technology LLaboratory for Materials and Structures, Waseda University Re-
search Organization for Nano & Life Innovation, Tokyo Medical and Dental University Institute of Biomate-
rials 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 founda-
tions for life innovation materials, the development of materials that contribute toward environmental pres-
ervation 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 re-
search, 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 mea-
sures, 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.

8K A B ERGEETEHRR
*ﬁ%?iz_é'ha*%*ﬁ S ma i"u bt oo LRI FEHER Faculty of Science
€ tU TR i 8****ZH.VZT‘L\H"'FE Graduate School of Engineering, and Engineering,
Greenl M'f:b"l"y ':else""};,lns"'“'e' ................................. - Nagoya University Institute of Materials ~ seesssss Nagoya University Waseda University
nstitutes of Innovation inabili _ =1 5 \—3°
for Future Society, Nagoya University and‘Systems for Sustainabilty FATA/N=23VRFUTI ?;J;Eégﬂ‘;;;h
HGY—tanmif: Life innovation materials

AT/ RN=23VITUTIVEATAIR Life innovation material

Life innovation material mimetics FAT4/ =23y TITIV . sensor system
Life innovation materials .’
to realize green society o
LRIk
Medical material development R BX
B HRERIIL—7 F/+54 7 BT
SEMEITERERR Material Applicafion Grevp Research Organization for Nano
TMDU IBB & Life Innovation, Waseda University
EWOEHO BHAEBRELDOEERE VY —DRBHD
= P 5 =3I T
SA4T4/N=2aVIFITIV R EFHEEE 747[{'/’\ r/a/'?-.rlhw
Life innovation materials Collaboration agreement ORI A
for healthcare with overseas research institutes for sensors
— g
O > VDBl
=
Joﬁgfﬁ;ﬁ{,‘ﬂfﬁe Creation of Life Innovation Materials SRS
control technologies S ERNESEAMS R Inorganic m;:ter'iuls with
= i N unique structures
PRAESHIFHRITFR AFOREMI B2y T =21 BT AT Oy 54T RS
Osaka University Joining Cultivation of academic/international human resources : /T4) F
and Welding Research Institute Collaboration and Networking Beyond the Boundaries of Universities Tokyo Institute of Technology Laboratory

S4TL/N—2aY for Materials and Structures
RTVTIVA VR —TI(R WA, — SA74/N—=2avE33vIR
Life innovation material interface *ﬁﬁrﬁji‘zjﬂ%m"? Life innovation ceramics

RATSHRR BEBELEMR RTAET T
7‘7")7’”/*4?,5—1 AR TFHRH Metal materials with Graduate School of ﬁlkﬁﬂuﬁuft/?
Osaka U 1 Material Graduate School of Engineering, unique structures Science and Engineering Center for Material Design,
e ey pari Tohoks Universiy 5 Tokyo Insftte of Technology Tokyo Insiute of Technclogy
o N HERE RILXkEBMHZRR N S4I4IR~3
21 .‘g{EL/ Hhhesnst Tohoku University Institute U7 IS TTUTIVRREERET
X FUTIVBERE for Materials Research RTUTIVIBERE

Material design P N Design of life innovation
j . 5 N a, Lif 1
Function design SATL/R—3a VAR malt:rilgln?"::‘,cl'?;:es material functions
Life innovation metals

Life innovation material
structure design
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The Consortium for GaN Research and Applications

. GalN

- consortium

http://www.gan-conso.jp/

GaNWfZE Iy =37 Ald AT AL F—ICE TR EL THEHIN T BGaNE L AR e LT A Z) - 328 =1
LE—A I/ R=2a VORI EHIIZE L ShFL,

PEEE DR BB RO REA B AT 24— T A/ R—S 3V OB A RESEL T E DRI R R L R BB OB R 12
HEk§ 2528, LA COFEBMBEEZ ML T, @O ST MFBRE 2 82 L AL 2 0720 DR EE S $ 5, 21 A
DT - G DO BERIZBDLIL A ZELTOET,

FEAaBIHRE, K21 (%K IR, % TR BT RAL) | E L2255 A SR (PERR I, i i 2 2) |
252080 (r a2 EE) (k) | (3 A XL (BR) - KEGHEE (BK) L) T (R HITCH6 HBLLE)  SE SIS HE T M 257
TNV = avETEIN—TERGEREL THE T,

ARITCAHETOHIZIE, —ALRIEE A GaNT Y ) =2 7 ANDOFTE T EL T T,

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 organization. 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 June 2019, major participants in this consortium include: twenty-one (21) universities (Nagoya Uni-
versity, Meijo University, Nagoya Institute of Technology, Toyota Technological Institute, etc.), three (3)
incorporated national research institutes (The National Institute of Advanced Industrial Science and Tech-
nology, The National Institute for Materials Science, ete.), and fifty-two (52) corporations (Toyota Motor
Corporation, Sumitomo Electric 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. The consortium plans to make a transition to a “general incorporated associa-
tion,” in October, 2019.

Power network

1t ITi5s

Vegetable cultivation factory

HART NARZFRALIABNIBICEY. &

DREERIFNMDREFRER

Safe and stable supply of agricultural products

from vegetable factories that utilize new light

source devices 202548
Around 2025

KE-KRTib

Purification of water and air

BREANRICEREEKERE.

HROERFEYE

Safe water is supplied using sterilizing light

sources to improve the living environment of

the world 202048
Around 2020

Y=32—I\73Y

Solar power conditioners

KRS ZENEHAICBAERL.

R RECHIETS

Solar output is efficiently converted to

electricity for supply to grids and households

2020%tE

Around 2020

RICBLLHS

Environmentally-friendly society

AERFEOLFThIcHELL

IR
Human-friendly and environment-friendly
eco-friendly society

Network integration

fRZ=HE NG A

Application to airplanes
Rtz OB B RLREIC OGS
BINT—TINAR

Power devices that improve transfer
efficiency of next-generation airplanes

RIBEETIIOGEE

Long distance microwave power transmission

RABDYY —V TRIVF— 1R

Offer ultimately clean energy 203548
Around 2035

203048 ﬁiﬁﬁﬁﬁﬁi

Around 2030 Advanced medical technologies
RAVOFE~I)EERAVERE=SZ

mf DU UPZSZSIN
Application to robots Medical monitoring system utilizing
NBLHEDEHBD. BHEOBHED microwave, milliwave 203548
Ry Mgl HE Around 2035
Heavy labor such as nursing and transfer of . R
the elderly are supported by robot KRR 5GHEE
technologies 202558 Post-5G communication
Around 2025 BEERIFOT /A RICKY RA R DFE
BIERERR
Next-next generation high-speed communication
network is realized by ultra high-speed devices
Rt EEHE 2030%t8

Next-generation automobiles
IR RBERIBKES TR
EVIEZRENZNT—FNA BN -5
it
Engine efficiency and fuel economy are improved
to highest levels
Power devices frequently used in EVs are
downsized and improved in efficiency
2025%@
Around 2025

Energy-saving society
(Minimum energy society)
RHENT—F CLBEIRIVF—HR
Energy-saving society realized
by next- generation power devices

©2018 GaNFRZR IV — 7 s

Around 2030

Rk

High-speed trains

BN BRI NT—HIE =y MERO R

B EE

Next-generation high-speed trains mounted with

ultra compact/high efficiency power control units

20304t

Around 2030

Rin-RE-1Ri#- €
o
Av—hitS
Smart society with security, safety, comfort and convenience
SRR -7 5EBEITEAT— MR
Smart society where new social foundation
and infrastructure are established!

©2018 Consortium for GaN Research and Applications
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IMaSS DATA

HEH Number of Members SMTE6HIAHRE  As of June 1, 2019
BFIER B IR GEED B
Divisions Professors Associate Professors / Lecturers Assistant Professors
RERILZ bOZ I REBHAEL Y 2 —
Center for Integrated Research of Future Electronics (CIRFE) 6 (23) 5 (9) 2 (2)
SEFHARNEEL> 2 —
Advanced Measurement Technology Center (AMTC) S (6) 3 (3) 2 (l)
B RERPT
Division of Materials Research (DM) > (6) 4 (2) 3
2 AT LBIAERFT
Division of Systems Research (DS) 7 (2) 5 (2) 3
FHHRGFT 0 (7 0 (1) 0 (2)
Funded Research Division
EF R ZEERFT
Industry-Academia Collaborative Chair 0 (8) 0 (5) 0 (1)
HBE T ETFEMEER 0 (1) 0 0
High Voltage Electron Microscope Laboratory
%ﬁﬁﬁﬁﬁﬁlﬁlﬁﬁ%ﬁﬁ% 0 0 (l) 1
Research Facility for Advanced Science and Technology
st 23 (53) 17 (23) 11(6)

Total

REHEZERGBEMNIEFE. FEHEETRL N

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

B E ML R

Research Collaboration FR31FE481AEKEE  As of April 1, 2019

E 4 international Collaboration

KR4 4 WMEEAH

Institutes Countries Agreement Dates
RERFRGRE T2 FE 2005%2/21H
Institute of Process Engineering, Chinese Academy of Sciences China February 21, 2005
BRAEREZRHIE EE 2005%6H13H
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea June 13, 2005
A= 2 FRZ-TEREMTFER KE 2005%8H8H
Department of Mechanical Engineering, University of Maryland USA August 8, 2005
T b RE-BEFIFMERETIZRL 2 — KE 2005%F12H20H
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA December 20, 2005

A FRYT7EMFHRICERRELIF > 2 —

1V RERYT

2006511861

Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia November 6, 2006
FERFRERREHIERO FE 2006%11818H
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China November 18, 2006
FUUERVTVYIRKZ NV DT RBE MR 24 2011410810H
Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok Thailand October 10, 2011
4> RIRKET 1K P 2011%F10818H
Indian Institute of Technology Delhi (IITD) India October 18, 2011
RL—Y 77 FSREBEE JL—=7 2013%3H21H
Faculty of Science, Universiti Putra Malaysia Malaysia March 21, 2013




SRS A (IR T S T 77 1) 4 (BT 2016%F8H1H
Department of Information Engineering, University of Padova Italy August 1, 2016
TLUIVEYA =NV Z 2 K% TS5VR 2018%1H30H
Université Clermont Auvergne France January 30, 2018
AI/R=23 VX TF—NANTF+—IVAIA(/ATLY bAZI X Ry 2018%245H
Innovations for High Performance Microelectronics (IHP) Germany February 5, 2018
I—) EHEEHTEHAE Roay 2018%5H28H
Forschungszentrum Julich GmbH Germany May 28, 2018
GIVT 4 AR VKETHER 15 2018%7H23H
Faculty of Engineering, University of Kurdistan Iran July 23, 2018
INRY SHREE > 2 — ARA Y 201848H16H
Basque Centre for Climate Change (BC3) Spain August 16, 2018

ERA collaboration in Japan

1B HEEAH

Institutes Agreement Dates
REENMA R 2004%10814H
Chubu Electric Power October 14, 2004
FHR 2004F11H26H
Aichi Prefecture November 26, 2004
LEET 2004%11H26H

City of Nagoya

November 26, 2004

BARFHRAHE R RFH R

National Institute for Fusion Science, National Institutes of Natural Sciences

2007%9H13H

September 13, 2007

RREAAXF BABOREZHAER 2009%4AH9H
Waseda Institute of Political Economy April 9, 2009
—MRMBEANT A LTIV IR R — 2017F4817H
Japan Fine Ceramics Center April 17, 2017

MZEEROBIEL  Financial Information TH30%5E Academic Year, 2018
= {=| G2 RARE(FH)
Category Number of Adoptions Amount (in thousand yen)
BEERNE
Management Expenses Grants - 1,217,619
BEMREHEE
Grants-in-Aid for Scientific Research 61 199'581
PR 27 2,537,203
Contract Research
REEEELOHFEMRE 93 423,879
Joint Research with Industry
RFE S 30 40,094
Donations for Scientific Research !
Z DAt 9 19,172
Others
st 220 4,437,548
Total

52
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IMaSS DATA

?&ﬁﬁﬁk Educational Contributions TR3I0FEE Academic Year, 2018

?ﬁi'ﬁﬁgﬁﬁ Undergraduates, Graduates, Research Fellows

X7 A
Status Number of Students or Researchers
FERE
Uncli:ergraduate Students 125 (11)
E LRI HAERTE
*iﬁi Master’s Program 239 (38)
Graduate Students T@i’égﬁ ;%*
BHAERIZ
Doctoral Program 70 (37)

[ERm=] 35 (15)

Postdoctoral Fellows

ARARFAOFRBEEL B EEHRBLLOTVAREME SRS FNRIENEAL (W) .

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

?ﬁl’%ﬁﬁ Number of Degree Reviews

FEDEE

Number of Principal Examiners

11

ARAERFOFRBEEN  AZOBESFMUEECEEEZHDORE
Aggregate number of times faculty affiliated to the Institute have taken on the role of the principal examiner in a doctoral degree review

Awards and Prizes F30EE  Academic Year, 2018

TEHHK 26

Number of Awards and Prizes

FENMMERREETHAHHIEHRC

Not including awards and prizes given to students

YA PEE - HREEL Number of Patent Applications and Granted Patents TH30%EE Academic Year, 2018
HiFE 45
Applications
e 6

Granted Patents




ﬁﬁé‘ﬁ O Eﬁfﬁ Facilities and Equipment

Tr31FE4A1HERE As of April 1, 2019

# HZEPE R EE (m?)
Buildings Floor Space used by the Institute (m?)
AR A I | 333
Research Institute Building |
HEFREREE 3,804
Research Institute Building ||
MRE-RRE-FHEELLT
HEREWRMGREIRRIE 461 ERALTVBER
Inter-Departmental Education and Research Facilities, Laboratory 3 Floor space used as research space,
laboratory space, office space

AR RERKR 2.443
Research Laboratory Building !

E

Sub Total 7,041
BHELRIVF —LRAR R 504
Research Facility for Advanced Energy Conversion
B BT AR 996
High Voltage Electron Microscope Laboratory

g = < 2

Feim BT H R B Ze R 1 849 | d@f?ﬁi@
Research Facility for Advanced Science and Technology ! ndividual bulldings
IXRIVF—ZBRILIMOZIRAREBRHER 2 997
Center for Integrated Research of Future Electronics, Transformative Electronics Facilities (C-TEFs) !
IXIVF—ZRIL IO AHIREE 6. 469
Center for Integrated Research of Future Electronics, Transformative Electronics Commons (C-TECs) ’

N

Sub Total 12,815

PAN—

=k

Total 19,856
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FrvNRIYY T
Campus Map

BRI F—EIFRRER SRR
Research Facility for Advanced Research Facility for Advanced
Energy Conversion Science & Technology

https://www.imass.nagoya-u.ac.jp/about/access.html

N

BEEETHEMERER

High Voltage Electron Microscope Lab.

eI

For Motoyama

AN

= Q=
IHHRHSSE
Graduate School of
Engineering, Bldg. 8

BIREEMH AL

Car Entrance Gate

0]
Car Entrance Gate

TSRy~ GI?M%SHE%Jﬁf
% (FRIBTFEZFAZEEE) raduate,School,o
Kagﬁfzé..ke Akasaki Research Center Engineering: BIdg! 5

Q 5 S F2aFIAINETIY,
RYFp—-EIRR-TRIK= S T X
Venture Business La;;raL,l‘mﬂ ggzﬂ AVTUYZZ(NIC) ESHELR
THHRAIEE
Graduate School of:
Engineering, Bldg.1

et o) ]
IFHRMISE — IFHRA2SE | IBEFHEHE
%raduate Schgﬁl og %raduate S_‘chgﬁjl o; “E!Idg. T o
ngineering;Bldg: ngineeringyBldg.. ntegrate
pErine Il JaiEiac BTl 3

Mechanical
Engineering Lab.

[ o ]
/28 o0 Q2
i 8 2 8 (R R ) Bus Stop
NU Library (Central Library) ST RRBER Q )z
FREERFRI |10 Bus Stop

Meio Subway Line
“Nagoya Deaigaku” Station| ~ HCH >

A
Car Entrance Gate

— ==
'E?E#Im?ﬂﬂﬁ \
Graduate School of
Informatics Bldg.
NE
For Yagoto
A ETAE
mm Car Entrance Gate
IMaSSFE DEY) IMaSSHEDIAREDHZEEY)

IMaSS Buildings IMaSS$ Faculty Offices

KETHE - RT LR

T464-8601 ZhEMTREXAEM
TEL: 052-789-5262 FAX: 052-747-6313
https://www.imass.nagoya-u.ac.jp

National Innovation Engineering and
cOm;‘ﬂ@(r\uc) Science Bldg.

Toyoda Auditorium /

TRITARELRIEE 1 / FITATEEaR
5o Research Institutes Bldg. I
/ Administrative Office, Research Institutes

TRFEAELFEISE 0

Research Institutes Bldg. I

IRIF—EH]

JU—r8avEIL

Green Salon Higashiyama

ILZhAZIR
BEETRHDE Ry RERIEER«C-TEFs»
Gradlate sehogllof e/ CIRFE-Transformative
Science, Bldg. D Grac_luateVSchoo_]Lgf Electroni
Engineering, Bldg'6) ectronics
Facilities "C-TEFs"

IRILF—EH

KD SRR =
Noyori Conference Hall T |/7 l\ m} —-7Z
ffFEEE«C-TECs»
_ CIRFE-Transformative
\%Eﬂ;ﬁﬁ Electronics
IVRIAY Commons "C-TECs"

Symposion

REAER

University Headquarters

LR EIFMEER
0 200m 3 ,‘
Inter-Departmental Education
and Research Facilities,

Laboratory 3

TRERITSRERIR

Research Laboratory Bldg.

Institute of Materials and Systems for Sustainability

Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
Phone: +81-52-789-5262 FAX: +81-52-747-6313
https://www.imass.nagoya-u.ac.jp/en

SHTE6B1BIRE As of June 1st, 2019
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