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The Laboratory for Future Interdisciplinary Research in Science and
Technology (FIRST) was established in April 2016 as one of the four
research organizations at the Institute of Innovative Research, Tokyo
Institute of Technology. FIRST is the largest research institute of the four,
with approximately 100 faculty members engaged in a wide range of
research in mechanical engineering, electrical and electronic engineering,
metallurgy for industrial applications, information engineering,
environmental engineering, disaster prevention engineering, and social
engineering.

FIRST’s mission is to contribute to academia and industry by creating new
interdisciplinary fields based on a broad research background and
developing technologies that can be applied to the everyday world. We
actively promote industry-academia collaboration to meet the needs of
today's society, as well as to lay the foundations for next-generation
technologies that will be responsible for society 30 years from now. To
realize this mission, we collaborate not only within the university, but also
with external parties with the aim of advancing research and development
in various industrial and medical fields. One such activity involves the
Research Center for Biomedical Engineering, a network-based collaborative
research center supported by the Japanese Ministry of Education, Culture,
Sports, Science and Technology (MEXT) since 2016. The center aims to
integrate functions between different fields and to create new research
fields through collaboration between the Institute of Biomaterial and
Bioengineering (Tokyo Medical and Dental University), the Research
Institute of Nanodevice (Hiroshima University), the Research Institute of
Electronics (Shizuoka University), and FIRST. We started Phase Il of this
activity in 2022 to build on the achievements of Phase |, which ended in
2021, as well as to develop further collaborations. In addition, many faculty
members are engaged in interdisciplinary research in the field of medical
and dental engineering in a collaborative project with the Graduate School
of Dentistry, Tohoku University. Moreover, by way of large-scale
industry-academia collaboration, FIRST has established joint research
courses and collaborative research centers on smart materials, highly
functional materials, smart actuators, heavy machinery optimization,
next-generation device fabrication technology, and integration technology
for electronic devices with different functions. Furthermore, we hold an
open campus event every autumn for industry and the general public, and
organize seminars to promote and publicize our research.

We believe that the strength of the Laboratory for Future Interdisciplinary
Research in Science and Technology is that it is an organization where
researchers from various disciplinary backgrounds can produce world-class
results in their respective fields while cooperating to develop new areas
and tackle new social issues. We invite you to share with us the
challenging issues you seek to resolve, and look forward to your continued
support.

April, 2022 Director, Professor
Dr. Kentaro Nakanura
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The Laboratory for Future Interdisciplinary Research of Science and Technology (FIRST) was established on April 1, 2016, by
merging five research organizations: the Precision & Intelligence Laboratory, the Imaging Science and Engineering Laboratory,
the Quantum Nanoelectronics Research Center, the Structural Engineering Research Center, and the ICE Cube Center. FIRST
aims to contribute to the realization of a prosperous future society by creating innovative industrial technologies through the
integration of various research fields such as mechanical engineering, electrical and electronic engineering, metallurgy for
industrial applications, information engineering, environmental engineering, disaster prevention engineering, and social sciences.

One of its predecessors, the Precision & Intelligence (P & I) Laboratory, was a research organization formed in 1954
through the merger of the Research Laboratory of Precision Machinery (founded in 1939) and the Research Laboratory of
Electronics (founded in 1944). In addition to producing numerous research results, the P & | Laboratory produced two Japan
Academy members, Professor Issaku Koga (research on quartz crystals) and Professor Takashi Nakada (research on gear
engineering and automatic control) and made significant contributions to the development of industry and academia.
Japan's roots in numerical control technology for machine tools, the machines used to make machines, are well known.
Recently, Professor Emeritus Kenichi Iga, former president of the Tokyo Institute of Technology, has received international
acclaim for his research on the invention and practical application of surface emitting lasers. The Imaging Science and
Engineering Laboratory was established in 1954 as the Graphic Engineering Laboratory, a pioneering research facility among
Japanese universities. It was renamed the Photomechanical Engineering Research Institute in 1964, the Image Information
Engineering Research Institute in 1974, and then the Imaging Science and Engineering Laboratory in 2010. The laboratory has
conducted research from a new perspective that captures information handled in various forms in information-related
technologies, and deals with a wide range of information processes such as input, conversion, storage, display, transmission,
and processing. The Quantum Nanoelectronics Research Center was established in 1994 as the Research Center for
Quantum Effect Electronics. It assumed its current name in 2004, and has contributed to the development of new
technologies and industrial applications of nano-optical and electronic devices. Joining these research institutes and centers
are the Structural Engineering Research Center of the Institute of Applied Ceramics, originally founded as the Laboratory for
Building Materials and the first laboratory attached to the university in 1934, which researches urban disaster prevention
engineering and has led the filed in advanced earthquake-resistant engineering such as seismic isolation and vibration
control structures, and the ICE Cube Center, which has promoted the development and industrial application of 3D integrated
circuits and other technologies, thus creating a research organization that accelerates interdisciplinary research and its social implementation.

FIRST consists of 14 research groups (research cores) of about 10 researchers each. Each research core conducts
interdisciplinary research through close collaboration among researchers in different fields and deepens basic technology
research in specialized fields such as information engineering, electrical and electronic engineering, optoelectronic
engineering, mechanical engineering, control engineering, bioengineering, materials engineering, environmental engineering,
and disaster prevention engineering. The Biomedical Engineering Research Core plays a central role in the activities of the
Research Center for Biomedical Engineering, a network-based collaborative research center supported by the Japanese
Ministry of Education, Culture, Sports, Science and Technology (MEXT) since 2016. In the Advanced Research Infrastructure
Sharing Promotion Project, we promoted the consolidation and sharing of cleanrooms scattered throughout the campus to
improve the efficiency of research and education, and provided advanced experimental equipment to researchers and
students. Furthermore, organizations aiming for social implementation, such as the Advanced Loading and Real-Scale
Experimental Mechanics Laboratory in the Urban Disaster Prevention Engineering Research Core, have been established in a
flexible manner with the support of a consortium of companies.

Full-time FIRST faculty members are also affiliated with the university's schools, where they teach undergraduate and
graduate courses and provide research guidance for bachelor's, master's, and doctoral degrees.
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The Laboratory for Building Materials was established.

B9 &
(1934)

1Bf0 14 &£ @ BERWFFTPIHE

(1939) The Research Laboratory of Precision Machinery was established.

B0 18 & @ EXMAMME

t43) The Laboratory of Ceramics was established.

BH1 19 £ @ EFLFHRAME

(1944) The Research Laboratory of Electronics was established.

1350 21 &f @ ST LERFPIZEBRI A FTRT L olFR

(1946) The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.

0870 24 & @ FTHIRRIERZ(SREMHIMITR, BT, F20RA, ROBIHZMAPHE

(1949) The Laboratory for Building Materials, the Research Laboratory of Precision Machinery, the Laboratory of

)/ g

Ceramics, and the Research Laboratory of Electrical Science were established to join Tokyo Institute of
Technology under the new system.
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(1954) AT, RUEZEEFICEMRL, FEBICENRIBATAF iR E
The Laboratory for Building Materials, the Research Laboratory of Precision Machinery & the Research Laboratory
of Electrical Science, and the Laboratory of Ceramics were reorganized as the Research Laboratory of Building
Materials, the Precision and Intelligence Laboratory, and the Research Laboratory of Ceramic Industry, respectively.
Additionally, the Graphic Engineering Laboratory was established to join the faculty of Tokyo Institute of Technology.

B0 33 & O BEMRARMRUEERRMZRE U, TEMRARAHE

(1958) The Research Laboratory of Building Materials and the Research Laboratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.
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(1964)

The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.

B0 49 & @ T FEMBEIS T2 ARz BN ER IEHR L 2 5ThEsR & o
(1974) The Japanese name of the Imaging Science and Engineering Laboratory was changed.
iBf0 50 &£ @ ZRIBEWMILAMFMR, BELFWMRA SREHFvV/SR RITHIEF vV /IR) ~BE
(1975) The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.

MEET MR ZRZER+ v >/ VA ICAER

Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.
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(1979) The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.
TH6E O ETHRILINO-IAWEEYI—RE
(1994) The Research Center for Quantum Effect Electronics was established.
IegE O IEMBARAZSHEL, IWAES= v I AMERMHE
(1996) The Research Laboratory of Engineering Materials was reorganized into the Materials and Structures
Laboratory.
® I%Héﬁﬂ?%ﬁﬁﬁﬁlﬁtii W I ARREYI—ZSHE L, AT I v IRRMBEEET U1 ViRt
Y —BE
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.
@ NRATESI v IRRFEMICFALERR EEYEMREYI—] EE
The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was
established.
TR 10FE @ 70T « PEIEHEMRR EY Y —HRE
(1998) The Frontier Collaborative Research Center was established.
Tt 126 @ BELIFMEFICHBEYAIJOYRT LRREY Y —RE
(2000) The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.
Tk 16E @ ETHRIVI FOZIRAREYI—ZFEILEL, EFF /I LI NOZIAMREYI—ZHRE
(2004) The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.
IRt 17 £ @ MEskRZRE &NV U1—Y 3 VIREBSZRE
(2005) The Integrated Research Institute and the Solutions Research Organization within the IRl were established.
TR 18 @ HAESIS I AREFHEBET S VMRt I—2FIEL, BMEEF1 7T UT ARy —ERE
(2006) The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.
FE19F @ JOVT « PREHERAR LY I—, RUFp— - EIRX - SRS hU—, A VFaR=-Iavgyd—,
(2007) WEMRED 4 ERZHRE L, 70T« 7R EYI—(ICHKRE
The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.
TR 20 £ @ WBELFWEMICHBEF 27T N1 RFAREYI—ZHRE
(2008) The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.
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(2010) The Integrated Research Institute was reorganized.
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The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.
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The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

@ RFHRETAHAHMBRIBR IR ZRELL, HERE U CRIBIRIZMEZRE

The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.

TRk 28 £ @ HGHFERZREILEL, BRIEFMER, BELZME, DRTESI Y IR, RFAFIEWRR, 270
(2016) VT4 PHREME, VU 1—Y 3 VSRS, @B TR, BT/ ILY MO IR EYI—%
716 U CRIZRANRIIN R (RREFERAMIZRT, 7027 « PRI, (CZ2EGEIRMRA, S8R
FHWRED 4 IEWRRA, RORRHGEOMREYI— (FH28F4BRRTC2EYY—), ARIZY
b (FRK 28 F4BBRTI101I=v ) DOEK) ZHRE

The Integrated Research Institute, including the Chemical Resources Laboratory, the Precision and
Intelligence Laboratory, the Materials and Structures Laboratory, the Research Laboratory for Nuclear
Reactors, the Frontier Research Center, the Solutions Research Laboratory, the Imaging Science and

Engineering Laboratory, and the Quantum Nanoelectronics Research Center, was integrated and
reorganized into the Institute of Innovative Research.

TR 29 F @ FANNERTFHEMNREEZRE

(2017) Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded

i 30 F @ RIEHFEMRIT7 ZRE

(2018) Materials Processing Science Research Core was established.

® — - JUTT U/ OV—FKKEMERMRELZ R E
NuFlare Future Technology Laboratory was founded
@ UN—T . —)URXRERFMEONR Y bR T AHERRBEZRE

RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems was founded.

TR 31 F @ IV VEHMKIMMHARIMFTMZRE

(2019) Komatsu Collaborative Research Cluster for Innovative Technologies was founded.

® LG X IXTG IRIF—=AX—HrIFTUZIL&T/NAR (SMD) HERRBEZRE

LG X JXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs
was founded.
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(2021)

oA Al TR D7 7Z5RE

Applied Artifical Intelligence Research Core was founded.

BRI TINA AR I T =25/ E

Smart Materials & Devices Research Core was founded.

ENEOS AX— bR T U L& T /INA AHEIRREEZRE

ENEOS Smart Materials & Devices Collaborative Research Programs was founded.

LG Material & Life Solution &Il Z 5B

LG Material & Life Solution Collaborative Reseach Clusters was founded.
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%u EE{ tI?ﬁHﬁ j ? Intelligent Information Processing Kowvearch Core
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Mathematical science and engineering of brain information processing

Ea— MY 724AREN=F ¥ VYT YT« Human interface and virtual reality
Ea—<VyBRESAZ2—T7 4R Human olfactory interface
BASBNELHESER Natural language processing and computational linguistics

AIMe ba—2vreovAva2539ay
Artificial intelligence and human-machine interaction
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Odor reproduction using odor components and olfactory Display Automatic generation of weather forecast comments from numerical data
Bt 2 e Prof. Manabu OKUMURA
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Research Field Natural Language Processing, Text Mining, Computer-Assisted Language Learning
i
Objective Development of the technique of natural language processing and application systems 4:‘..- s Pl o g e
[R 3t
Current Topics | * Incremental Language Understanding Model (Robust Semantic and Discourse Processing).
-+ Automated Text Summarization. T
- Development of Communication Assistive Technology for People with Disabilities. V=YX WAT A TERRE LT FA A=Y
- Animation Control through Natural Language Understanding. Disposable maglev centrifugal blood pump in animal test
- Text Mining from the text data on the WWW.
- Statistical/Machine Learning-Based Natural Language Processing.
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Prof. Yasuharu KOIKE

@ 045-924-5054 O J3ik
@ koike@pi.titech.ac.jp
@ http://www.bioif.iir.titech.ac.jp/klab/

@ J3-11
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CRICFBR ARV AT LESET L
Research Field Computational Neuroscience, Human interface
Objective Investigate of brain function such as motor control and applications to human interface
Current Topics | * Computational Neuroscience

- Modeling of a musculo-skeletal system

- Brain Machine Interface

- Human Interface by biological signals

- Motor learning by reinforcement learning

ERAIL, (REHMROORY FCESONBEBNT I LD

Human interface using EMG Signals:EMG signala, which indicate

muscle activities, are measured. These signals can bring the robot
in the virtual environment or slave of ourselves into action.

hEX =S8 zm

Prof. Takamichi NAKAMOTO

@ 045-924-5017 @ R2&E
@ nakamoto.t.ab@m.titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp/

® R2-5
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Research Field Intelligent information processing, Human interface
Objective Realization of human olfactory interface
Current Topics | * Human interface

- Olfactory display

- Odor sensing system

- Sensory information processing using deep learning
- Odor reproduction using odor components

- e

e Il W e

D s = [ .
B FE =

S N——
Butr v Iy 27 L
Odor sensing system

VLT TANRET A RS LA EEFEDRAVT VY
Wearable olfactory display and contents with scents

Ralll

BE— EmE

Assoc. Prof. Shoichi HASEGAWA

@ 045-924-5049 O R2iE
O hasegawa.s.ab@m.titech.ac.jp
@ http://haselab.net/

©® R2-20

WEDE Ea—UAVYET =R N=F v LYTYUT« UTPNEALYEY T 2L — 3 ¥ EEEERR
N N . Real-time physics simulation and motion generation
WMRER - BE | AHWBLAWEVWE L ERETEZ2ERBEOESE
BOLOWERE | - fire LCETHETE2T—Yz v b
MBIV YY, WRA 27 —2X
CBETELPVREBHBNCEAOKRY b
CN=F LY TUT 4, TLIZTIVREZVR
BETEoLVRLCZAOR Y b & REBE
Soft staffed robot soft to bone and its mechanism
Research Field Human interface and virtual reality
Objective Information environment for vital, active and joyful life E
Current Topics | - Conversational agent with gaze and gesture interaction
- Physics engines and haptic interfaces
- String based stuffed toy robot soft to the bone
- Virtual Reality and Tele-existence MEROMERRDIHD ) TILE A LERESR %
Real-time FEM for haptic display of material feeling
OEEES OFBE ORI MES OEmal @R—LR—Y
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Assoc. Prof. Kotaro FUNAKOSHI

@ 045-924-5294 O R2fE
@ funakoshi@Ir.pi.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/

® R2-7
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Research Field Natural Language Processing, Multimodal Dialog Systems, Human-Machine Interaction
Objective Development of interactive systems that use language in a human-like, cooperative way

Current Topics

- Image-based non-contact respiration signal estimation and harmonious communication

robot based on respiration synchronization

- Personality-aware behavior synthesis and language generation for interactive agents
- Creative reasoning model based on non-mathematical logic
- Conversational agents that supports second language learning

I-VrvbOBEICLBZN—YF YT REER
Personality synthesis based on migration behavior

m-l el g [ ) g L
AT

i l
B O OFFEMIFREIZMEE (F #E, 5 28D
Image-based non-contact respiration signal estimation

=M FEL amem

Assoc. Prof. Natsue YOSHIMURA

@ 045-924-5165 O R2E
@ yoshimura.n.ac@m.titech.ac.jp
@ https://www.nicep.first.iir.titech.ac.jp/

O R2-16

i id BEBESE, ta—v v (Y471 —2R
WERE - B8 | MESETAES2AVMERORT L T DY AT LA
BALOWREE | - BORERAVW/ES), 3, RIFICET 2 MIERMES
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Research Field Brain activity signal processing, Human interfaces
Objective Neural decoding of brain activities and its applications

Current Topics

- Decoding of motor, language, and emotional information using electroencephalography

(EEG) signals.

- Decoding brain states from functional magnetic resonance imaging (fMRI).
- Brain machine interfaces/ Brain computer interfaces.

BER A SHETE LI-BhEBE S 2 A L1
FHNT TR ARy b
A power assist robot controlled by EMG signals
estimated from EEG signals

SUPAT Saetia mx

Asst. Prof. Saetia SUPAT

@ 045-924-5066 O R2iR
@ sactia.s.aa@m.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/kylab/

© R2-15
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Current Topics

+ Brain connectivity model
- Episodic memory
- Transfer entropy-based causal discovery algorithm

v 2 T =
e WY
s TN _—-l-_q. " . =
[ 2P

=1 ——-

IMRIZBROFHBER VAR T4 ET 4 EFILOF
General experiment paradigm and sample connectivity model
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Eéﬁ "{/,\\‘_ .':_..j 3 :/ﬁﬁ% j ? Imaging Science and Engineering Research Center

E/TNAR-EE AT L Integrated devices, circuits, and systems
IR F -/ NSEWEERES AT L/ Energy minimum-point operation integrated systems
BIEEEE D ATV 7—F579F v/ Ultralow-power memory circuits and architectures

AEIR-R-7—+F7IF+/ Memory-based computing architectures
-Beyond-CMOS7 /{1 X/ Beyond-CMOS devices -ZEFERAili/ Themoelectric generators for IoH/IoT applications

VY RUAVR—=T MR Man-machine interface
JLFTIILIMOZIR/ Flexible electronics - B#IL - MI=4 X/ Organic electronics
- JLF3 T T4 2T LA/ Flexible display 815 t> 1/ Environmental sensor
4R tz> Y/ Biosensor SEIRIMREA A—St >/ Near-infrared image sensor
AIZVIYXL « Y Ya—ay Al algorithm and solution

-AIVYa1—23>/ Al applications
Iy - ENA/IILIYSAI7IIUZ L/ Edge and Mobile Edge Applications
‘L1 A2H-TJ14AYY1—-23>/ Human Interface Applications

TOEANMMBRAVTF Digital-society infrastructure
< 5REE - ERAIHE4MI/ Authentication: Authorization -7 /\«/XEIE#Hfi/ Device management
- A¥—M1—R-FvS/ Smart cards and elements -7 —%%34f/Data Analysis
-FJERY—EX$24ifi/ Utilization and Application service

r . 7
A¥—ritERHOIoHER,/ Internet-of-Humans (IoH) Technologies for Smart Society
Habike cdge devions fioH
Al devions ETe Y seourity sysiems
Integrated dovices,
circuits, and systems
Man-machine interface
AT algorithm and soluthon
Digltal-society iInfrastructure
L% - E————e s
ﬁ?ﬁ% i&* ¢ 1] Prof. Itsuo KUMAZA WA
@ 045-924-5291 @ R2% @O R2-59 ;:_,3_
@ kumazawa.i.aa@m.titech.ac.jp &
@ http://kuma2.isl.titech.ac.jp/ =
s 15%@ AV E—T7 AR, BHEE bl
LHORA THOTERARR L, BBEE, £E74 BB, B8 THRENTAT B, ST Y ETCTE—y S
e 8 | BT PN OO BRI | 1550
BREOWTZHE | - Ii;,,—a)if‘lk’(ﬁﬁ hEEE P R IARE ICEGRREE 2 S A Multi-modal user
- MRI, XIREREOEEBRD T 1 —7“3— YUK DERDBH L SR ML interface

CERERICRETE SN - BB - BERES - /@B OMBIERITREE

S SRy (B EH, EE, Vv R, @5 & %y, GPS, HA) CHE, B,
EIEREREE (FA A7) ERLBVLFE-LL - 1Y~V EZ—T (R ;
AT LABERH A Z RV \YITH DO L

Research Field Image Processing, User Interface, Machine Learning

Obiecti The objectives of our research activities are as follows: Exploring novel image sensing and recognition principles, applying them to automated cruising of automobiles or drones,
jective production fines in factories and detection of suspicious actions in images observed by surveillance cameras. The multi-modal user interface that uses various sensors and tactile
displays in addition to visual or auditory displays for man-machine-interaction. Innovative machine learing and deep leaming principles and their application are investigated.

+ Image recognition techniques for factory automation: robot vision for assembly and detecting defects in products.

- Automatic diagnosis of Medical images such as MRl and X ray images by deep learning. L

+ A small and energy-saving tactile display for mobile or wearable devices. T e [T [T}

- Multi-modal user interface using various sensors (image, pressure, acceleration, gyro, rotation, XIGEGR, ST 4 — 75— = 7 CREERIRH
sound, touch, GPS and vicinity sensors) and various displays (screen, speaker and tactile display). Kidney stone detection in X ray images by deep laerning

+ Tracking and recognition of human actions by networked stereo cameras.

Current Topics
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Assoc. Prof. Hiroaki IINO

@ 045-924-5181 @ JlfE
@ iino.h.ab@m.titech.ac.jp
@ http://www.isl.titech.ac.jp/~iino/

e J1-2

] i HMIL Y PSR, AX—VVTFNALR
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BEOWERE | - ofE A RBUEEHEEEMR 0
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- REMEEE LB O BREEFE DMR
CREMEEEERAERAWA TP IL I A ZIRT AL R
Research Field Organic electronics, Imaging devices
Objective Liquid crystalline organic-semiconductors toward large-area imaging devices

Current Topics

+ Study on quality liquid crystalline organic-semiconductors

- Organic transistors using liquid crystalline organic-semiconductors

- Study on solution process using liquid crystallinity

+ Study on carrier transport properties in liquid crystalline organic-semiconductors
- Optoelectornic devices using liquid crystalline organic-semiconductors

TIAFy VEREISART 0 R THEE L RS EEEEE
DEEL TV IRL

Organic transistors using liquid crystalline
organic-semiconductors fabricated by solution process on a
plastic film

INE BE amm

Assoc. Prof. Takashi OBI

@ 045-924-5482 O R2iE
@ obi.t.aa@m.titech.ac.jp
@ http://www-obi.isl.titech.ac.jp/

©® R2-60
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Research Field | Social Information System, Information Security, Medical Image and Information Processing
Objective Development of information systems and imaging systems that are used in the medical field and public sector.

Current Topics

- Japanese National e-ID system

- Advanced techniques of the medical information

- Secure Medical network and Systems

- Medical image processing using the multi-spectral images
- Reconstruction method for the several medical images

Tprutury Servee S 55
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Easy and Secure Electronic Consent in the Medical Field
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GANZ% A L 7- /R EGR O B A
Conversion of stained images using GAN

BER B s

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 @ I3k
O sugahara.s.aa@m.titech.ac.jp
@ http://www.isl.titech.ac.jp/~sugaharalab/

O J3-14

WS B EWBRTNA R, ERBEE, v /AABRETY 21—

MEEH - 5% | BEEEEACMOSXEY, BT RILF—FHECMOSAY v &
TEHRMEAXEY, Beyond-CMOST/NA X, BABREEY 21—/

Bl omfgediE | - BEBEY T ¥ 3 YSRAM
IRV F—RNEBESRAM, 22 —S ARy F T 0T 02 L—&
CRRERWISERY A VAREREEY 2L
CEIVILbRZY O MTUYRE, TEHFMESRAM

Research Field Integrated devices, Integrated circuits, Micro thermoelectric generators

Objective Ultralow-power CMOS memory, Energy-efficient CMOS logic

Nonvolatile memory, Beyond-CMOS device, Thermoelectric generator technology

Current Topics

- Ultralow-voltage retention SRAM

- Energy minimum-point operation SRAM/neural-network accelerator
+ Thin-film micro thermoelectric generator using body heat

- Piezoelectronic transistor,

Nonvolatiole SRAM

Ultralow-voltage retention SRAM macro

Nonvolatile SRAM macro
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Tmaging Science and Engineering Revearch Center

KB 5 e e

Assoc. Prof. Akira OHNO (Specially Appointed)

9000@

045-924-5181

J1i

J1-2

akira@isl.titech.ac.jp
http://www.isl.titech.ac.jp/~iino/

WA (E—HEB @=m oso

Lecturer Shuichiro YAMAMOTO (Specially Appointed)

(2]
(3]
(4]
(5]

045-924-5456

31k

J3-14

sh_yamamoto@isl.titech.ac.jp
http://www.isl.titech.ac.jp/~sugaharalab/
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%?1% ,..-v" 2 T_L\ﬁﬁ wal ] \pplied Electronics Research Core

BFTNAR - EB VAT L Electron devices, Integrated system
¥ - 8BEBR 77X% Optical measurements, Ultrasonics, Plasma technology
: Water
Microplate .
B mm NN AN
| 15 mm
AT mm Hmﬂ“

Acrylic pipe
Froquency 1.5MHz  Concave transduces

HERHEFWIC K 2MDBEOERITSH L BERNY 7 AF v v &) 7o 7 yFy TEER Y
Ejection of micro droplet with focused ultrasound Quadrature Backscattering Circuit One-Chip Inertial Sensor

%# —E g Prof. Kazuo TSUTSUI

@ 045-924-5462 @ 2 @O J2-69
@ tsutsui.k.ac@m.titech.ac.jp
@ http://www.tsutsui.ep.titech.ac.jp/

WIS E BFTNNAR, BFHE - 704X, HEAR = j

WEER - BER | MK - ;70 REWIC L 28 MEETF T /N1 AR O .
BOR OB 'ﬁﬁmﬁi>;5iﬁ***”%%N$*7V7X& SRR £ 3167 + 3 LBBGaN k7> 5 2% (FINFET)
+ AlGaN/GaN HEMTIC &1 2{E4EIL O > % 7 b AR GaN FinFETs formed by selective area growth processes

- GaNFRC-MOSEM IS If 7p-F v # LAIGaN/GaN~T AFE L 7 P2 %
CRFRRTT T 4 — BN & B HBHEBRMY O 3 RITHEIEDEHR

Research Field Electron devices, Electronic materials and processes, Crystal growth

Objective Research and development of high performance electron devices based on new material
and process technologies

Current Topics | * GaN transistors with fin structures fabricated by selective area growth techniques.

- Low resistivity contact technologies for AIGaN/GaN HEMTs.

- P-channel AIGaN/GaN heterostructure transistors for GaN C-MOS integrated circuits. WEFHRALS T A —1m £ BSITFA quﬁ)x\%@#%ﬂ-) 3 D%iég@a)q

- Analyses of 3D structure of impurities doped in semiconductors by atomic holography Analyses of 3D atomic structures of impurity atoms
techniques. doped in Si devices by hotoelectron holography

qp*g ﬁEt*:EB g Prof. Kentaro NAKAMURA

@ 045-924-5090 @ R2E @O R2-26
@ nakamura.k.ah@m.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/

WIS E WENCRT /N R
WMEEW - BR | 2Hh L2208 UET 2V YV RTLBLVOZOT I/ F2T—REDFE

SR OWRSEE | - BEKIC L 2 RIEDIEERIRE - 121F
CBERE—X TV Fa1T—4&
~&§m@®tw@% BEREHR

ST T AN S
- BBARILFE

Research Field Applied Acoustic Devices

Objective Development of high-speed distributed sensor system and actuators

Current Topics | - Non-contact transport/manipulation of droplets using ultrasonic field. BERTISIC L 2IEMRADNAY RY V5 BERORSEHE
- Ultrasonic motors and actuators. AwsZ e, ERlREoREa%EZh CHEEMTRE - BET S
. Opt?cal/u_ltrasonic measurement for healthcare use. %if?iﬁtfﬁ?fitég <1\ RS U R BT E
- Optical Fiber Sensors. HENEEOEIC L5y 7& T (FEHE).
- Visualization of acoustic field Non-contact manupilation of droplets using ultrasonic levitation.
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Prof. Masato MOTOMURA

@ 045-924-5654 @ I3t @ J3-30

-

@ motomura@artic.iir.titech.ac.jp
‘ ‘ @ http://www.artic.iir.titech.ac.jp/
it AlavEa—T14 v (RIZEMBIRARL - X1 =y b & LT2019FEICER)
WK - B | BEABERLET —F 77 F v ICLDERALMET 7V r— 3 > D&
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Research Field Al computing research (Research Unit, Institute of Innovative Research, since FY2019)
Objective Establishing structure-oriented computing architectures for wide-range Al applications
Current Topics | Reconfigurable computing architectures for

- Deep Neural network (DNN) accelerators
- Ansemble learning accelerators

- Annealing machines

and so on.

SR UHEE - EWHEHET - > 7T 0wy HLSI
Annealmg processor LS| with fully-parallel update for
fully-connected spin systems
STATICA (Stochastic Cellular Automata Annealer)
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Assoc. Prof. Hiroyuki ITO

@ 045-924-5010 O 2%
O ito.h.ah@m.titech.ac.jp
@ http://www.ateal.first.iir.titech.ac.jp/

@ J2-31
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Research Field Integrated Circuits, RF Circuits, Sensor Networks, loT and Applictaion
Objective Research on interface technology to connect real space and cyberspace
Current Topics | * Ultra Low Power Wireless Sensor Circuit Technology

- Low Noise Circuit Technology

+ Monitoring Technology for Dairy Husbandry

-+ IT Technology for Agriculture

- Measurement Technology for Dental Therapy

SERBEAOEMBME 777 a F LN YA Y
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

B - BEATE=XY /7&171
Monitoring Technology for Dairy Husbandry

HE RE axem

Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 O 2%
@ okino.a.aa@m.titech.ac.jp
@ https://ap.first.ir.titech.ac.jp/

@ J2-32
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Research Field

Atmospheric Plasma Engineering

Objective

Development of new atmospheric plasma sources and its application to medical, analytical, environmental and material fields

Current Topics

- Multi-gas temperature-controllable atmospheric plasma source

+ High sensitive measurement system for skin surface/in vivo drugs
- Elemental analysis in single iPS/cancer cell

- Sterilization, hemostasis, waste gas decomposition by LTP

- Surface treatment/coating for high-strength adhesion
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Assoc. Prof. Marie TABARU

@ 045-924-5051 O R2iE
@ tabaru.m.ab@m.titech.ac.jp
@ http://tbrfirstiirtitech.ac.jp/

©® R2-25
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Research Field Acoustic engineering, Medical ultrasound, Food science, Welfare technology
Objective Our group studies measurement technology using ultrasonic and optical waves for medical care and agriculture.

Current Topics

+ Firmness measurement of fruits.

+ Tactile sensor utilizing acoustic responses of an elastic tube.
- Endoscopic elastography using optical coherent tomography.
- Motion monitoring using ultrasound and EMG signal.

- Fusing imaging of ultrasonic and optical image.

m -
B e
W e

RRBE R & AV RY OISR

Firmness measurement of fruits using airborne ultrasonic transducer

TLZRWEFRohLHEL Y
Tactile sensor utilizing acoustic responses of an elastic tube

2 FhE e

Assoc. Prof. Jaehoon YU

@ 045-924-5654 D I3
O yu.jachoon@artic.iirtitech.ac.jp
@ http://www.artic.iir.titech.ac.jp/

© J3-30
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Research Field Al computing research (Research Unit, Institute of Innovative Research, since FY2019)
Objective Establishing structure-oriented computing architectures for wide-range Al applications

Current Topics

- Acceleration algorithm for machine learning
- Deep neural network (DNN) accelerators

- Ensemble learning accelerators

and so on.
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SELETEIC L B2RBEE 7L Y XLOHZE (ProgressiveNN)

CHU Van Thiem msx

Asst. Prof. Thiem Van CHU

@ 045-924-5654 D I3
O thiem@artic.iir.titech.ac.jp
@ https://sites.google.com/site/thiemcv/

© J3-30
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Current Topics

- Domain-Specific Computing
- Reconfigurable Computing
- Parallel Processing
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Research Topic: Parallel Processing
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Applied Electronics Research Core

$ HHE Bh¥ Asst. Prof. Sangyeop LEE

@ 045-924-5031 @ 12 @O J2-31
@ lees.af@m.titech.ac.jp
@ http://www.ateal first.iir.titech.ac.jp/

B OWFIesRE | - MEMSIDEE % — - Beyond 5G,/6G¥ 2 7 LFRRF (55~ &) .
USRS T I ANV EREEE - Ty T RIRBCERERE T YA R A H
—t
Current Topics | - MEMS Acceleration Sensor - Beyond 5G/6G System Development (Terahertz) TR =
- mmW/THz Circuit Design - Antenna/Frequency Selective Surface Design [ Lo "" _':L' 5 i ":'“'_
WIS b 7o ter—rh Lana, Bl )

flH BT ==

@ 045-924-5052 @ R2iE @ R2-26
® ywada@sonic.pi.titech.ac.jp
@ https://www.nakamura.pi.titech.ac.jp/
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Current Topics Numerical analysis of devices using acoustic streaming T\/IPS*E%E’C‘:/ Sol—ayvlrre

+ Numerical analysis of ultrasonically levitated droplet Simulation of a droplet levitated and trapped by acoustic standing
- Vibration control using topology anaysis wave using moving particle semi-implicit method

e —_—

OEHEBES OFE ONRKAMES OEmal Oh—LX—Y



=y 1 e e ICE Cabe Ceill

£ 7&[EE& - RF CMOS[E]I 2§ Integrated Circuit * RF CMOS Circuit
TAYLREVY Ry P70 RT L Wireless Sensor Network System
EEBEEERH 77y b 74— 4 Platform for Integration with Diverse Functionalities
£ ILCMOS-MEMSH:4iT Integrated CMOS-MEMS Technology
A9F—L -7 bA=ZIR Swarm Electronics
YAN=T4PhHNVIRT L Cyber Physical System
T 713 FERTKBESEE Tera-Byte 3D Large Scale Integration
247 ARET /N R Microfluidics Device
BINBUSHIT /NA R Ultra-Small Cooling Device
ELWEE Delightful Agriculture

3D Vapor Chamber

‘armal dffusan

h&d ASuree

T INA S ZRTTRBRER A 7 aREETNA A
Tera-Byte 3D Large Scale Integration Microfluidics Device

NG TN A A ZLWRZE
Ultra-Small Cooling Device Delightful Agriculture
E‘E‘ 9$+ i (E) Prof. Noboru ISHIHARA (Specially Appointed)

@ 045-924-5056 @ J2fE @ J2-31
@ ishihara.n.aa@m.titech.ac.jp
@ http://www.ateal first.ir.titech.ac.jp/

MESE TFOs7ay by REBRE £ 1B LY, Zo0IGRAER
WZEEN - B, | 7H0/ERER/ Y1 LOBEREIEERL, TL Y FAZ/RERET HEANHEOBEEREICET 5,

BEOWREE | - 7/ 1 Rl  EEHRF CMOSEMEEE, ©> Y1 & —7 x —RCMOSEHM[EI, 2E —
HEET N A REEHEDOETY v EREE i L L]

CEV AT AT =AY TR IT &A= R ITICE AT A bR A EY I OER &ICHER Ll LI o AT S LA
CURTLEM  TANVL Ry YRy hT—2 (BER, BE 15, 4714 A~0OEFH), - - ]

IRAF—VER—VAV b, LOYFERICLZBERIEERS 2T 4 T R

CHIRBET Ty b7 — L ERBT AN RREHOF T i |

: - P g 1

Research Field | Integrated Circuits and Modules for Analog Front Ends, and their Applications. e e e
Objective Contribution to a permanent society with higher performance analog integrated circuits (ICs) and modules. _ ‘l — 3 - ’ T
Current Topics | = Device technologies : Low-power RF CMOS IC, Sensor interface IC, Modeling of RAmEC A Bl e e

- Systems : Sensor network (medical, agriculture, factory, office) , Energy management,
Vegetable cultivation management using electric sensors
- Design platforms : Open design platform for analog integrated circuits

[
-

. prrrE
heterogeneous sensor devices ) N i i
- Module technologies : Prototyping techniques with open source software and hardware ;Eﬂ &u B F % B
} RNy
of.
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Prof. Takayuki OHBA (Specially Appointed)

@ 045-924-5866 O I3k
O ohba.t.ac@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

O J3-132

iy it

ZRTAREERBEFEEHOFRFES & OCCAERM

GEASIVED ¢

KLY AXICT 7 €y FAEUANE 2 ZREERM 2 ZRLRART 5. 1/1000EFEED &8/
THEETNAR, BET/NA R, Yt Y —4 ERATENED S,

AL OWTFEEE

- DRAM 300mm™~ T OBREY (~2370>) B
RV T EREDLRVT TAROEBERREMT O

- WOWZ' O+t ZDEF

C MAMREET /N A ZDFIF
CTFRARDFR Y R Ry RS ORR

- FISHAEM B RIRIE & B D IEM THORFK

DRAMF/3A ZRED1/3NES £ TEL SN 72300mm ™ T/ DKTH
Cross-section SEM picture of 300-mm wafer thinned down to
1/3 of DRAM layer thickness

Research Field

3D LSI Semiconductor Process Development and Applications

Objective

To develop three-dimensional LS| process and technology for Tera-bits memory at millimeter cubic in size. Power
consumption ~1/100 and ultra-small size will be used for bio device, cooling device and plant sensors for the applied market.

Current Topics

+ Ultra-thinning 300-mm DRAM wafer down to 2- um

- Bumpless vertical interconnects between wafers

- Development of Wafer-on-Wafer (WOW) process

- Platelets generation by bio device

+ Thermal dissipation of hot-spot in device

+ Closed growth system development of lab-type plant chamber

BENZDRAM Y TN, 4 270V LUTICh 2 EANEBEN
2ONEL DB,

Picture of thinned DRAM wafer. Light transparence increases
with thinning down of Si wafer.

CHEN Kuan-Neng zs o3t

Prof. Kuan-Neng CHEN (Specially Appointed)

HIF HER == asm

Prof. Shiro DOSHO (Specially Appointed)

045-924-5866

1318

J3-132
chen.k.af@m.titech.ac.jp

00006
00000

045-924-5019

1218

J2-31

dosho.s.aa@m.titech.ac.jp
http://www.ateal.first.iir.titech.ac.jp/

BIH 5= = asm

Prof. Katsuyuki MACHIDA (Specially Appointed)

@ 045-924-5019 @ J2f&
@ machida.k.ad@m.titech.ac.jp

O J2-31

L ML DT L

Bl s, | W o . O

e S o R

MRS E BERE#EERIL DD DERICMOS-MEMSHATICES T 25T
TEEHK - % | EEHEERTEL TIMEMSYEY YR ENEITFONET, TNHHDHETFTLLSIALE, HoW
LB, HODIEEDOH DT NAREMET D EICK W HFHEDT N RERRE LHFHT-
REXOFARIHLET, AEIARIT 27200701, [, HEkst, REREER
ISR EL BRI ZRABRT 2 ZE2BNELET,
BEOWEEE | - 2O MRAECMOS - MEMSHEE £ > 5 D RAF
- CMOS — MEMSHi & 8 AT D B
- CMOS~MEMST /N A ZDE Y 2 —IILLIAT ORI
- MEMSHEE & > o 0 o B 5P 31T o0 B 5
Research Field Integrated CMOS-MEMS Technology for high performance of a function device.
Objective In order to realize the integration, we have developed and researched the each

technology such as MEMS, LSI circuit, packaging, and design technologies.

Lbediad tah AL SR = o L

1 s, o g il P (AT .

Current Topics

High sensitive CMOS-MEMS accelerometer

CMOS-MEMSIEE £ >~ H OSEMEE & T OLSIOEE
SEM and optical photographs of CMOS-MEMS accelerometer
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NuF'lare Future Technology Laboratory

REREFE— LBEEE
WERERLICET 2R
EET— REEREY 2 —IVOFRE
R LR ZER R RE

FIRRICE T 5 ERNMEN

FARM R R

BT R Ty T

FF

FLEE

Advanced electron beam writer

Improvement of writing speed

Development of high-speed data transfer module

Advanced thin film deposition

Device physics and characterization

New materials for power devices

Rad-Hard® b5 X2

I-Gate# &

Co60fE4T=
1

FyTEBE—5—KR—F

FERTY—R—F

BT — L WEREEIC B 2 B ELATEA
T ANF v TR SHl R R
Evaluation flow of integrated test chips
with Rad-hard by design and advanced
architecture for next gen. electron beam

writer

ﬂfﬂi # g (1) Prof. Takashi YODA (Specially Appointed)
Aol _-,\1 =g
@ 045-924-5142 0O I3 ©® J3-162 r
O yoda.t.ab@m.titech.ac.jp | : M Ve
L] e _* ] [
e N R CEIT P
MRS E B E— LHMERE, TinERTMAEE | e
MEEK - BR | BT — LHEEBRVGCHERLAEE OMRER E )RR ‘%
L ¥

ESROTZHEE | - 2RETF £ — LAMBIEERN Minority carrier lifetime extraction methodology: Single- and

- BT — X S REE AT Multi-setups of the simulated structure with field-plates

- SBIEHR RO BRI, YRR AT —7 |

- HTAR M EHE BT s :

=~ B
Research Field Advanced Electron Beam Writer, Advanced Thin Film Deposition i
I

Objective Development of the high performance Electron Beam Writer and Thin Film Deposition R |
Current Topics | * Improvement of writing speed

- Development of high-speed data transfer module [ A

. . . . Hn ] L] =]
- Device physics and characterization £, L1l
+ New materials for power devices Relationship between the z,and AV for t,,;
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’J‘ﬁlﬁ mﬁ HRIB (BE) Assoc. Prof. Munehiro OGASAWARA (Specially Appointed)

L] Bag=f W W

@ 045-924-5142 @ I3 O J3-162
@ ogasawara.m.aa@m.titech.ac.jp "

GGiEiy it BT E— LHEEEE
WREW - BFR | BF - LREBEEERVEHBRZAEE DR L ICH B ARz
RIEOWMATE | - &RETF £ — LIBEEERIMN
- HE T — X R
¥
ik
Research Field | Advanced Electron Beam Writer iy
Objective Development of the high performance Electron Beam Writer Lo =
Current Topics | * Improvement of writing speed .l
- Development of high-speed data transfer module L]
. ] a ¥ L ] ]
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7 3' I\ : 7 Z %*ﬁ '3/2 j__bﬁﬁjp% j ? Photonics Integration System Research Center

BeE7+ b=y o2y b7—-7
X IO RT L

HERRERAT L

EHEEN - SMREAEBETNNAR - Y XT LA

High speed, low power consumption, highly efficient photonic integrated devices and systems

Ultrafast photonic network
New generation photonic sensing system

Optical wireless power transmission system

»

=E

VCSEL@20W

30ombl bl RS
Lo aaa——————

.

VCSEL@0~30W

R R AT A TR L — FIAAEIC L 2 BB FHETE

Wide wavelength range tunable VCSEL Demonstrations of dynamic charging using optical wireless power transmission system

Iy VEBEDZODI Y AL T+ b RABRREFW - AL v FEBET
Silicon photonics optical swiches integrating WDM-DEMUX/MUX for edge-computing connection

2R 8T ==

® 045-924-5038 A R2ik ©® R2-43
@ uenohara.h.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

Prof. Hiroyuki UENOHARA

ﬂ}

iy BR®E7+ b=y oxy b7 =0, EENE - KERT /AR
HREK - BE | 5F - XARECEBSMEHEEED - 9XmELZERT 2NAEET /A X - 2T LOWE

EOEOMZEESE | - BEX - X NESNE - TS
- MEMFE IS & B E S ERHERINT

ﬂ}

. N AERKET 274 b=y o2y b7 -7 OBER
s ROFDMY k- F Ay 72 ENEEE L > U 2 VHlRER - 7 A b — 7 IEEI Targeted photonic networks in Uenohara Laboratory
cEEMEWDMIES D7 AR k—7HE - [E5ETHEAl
c 6 GERICEUERERKET /X - Ty oY —EXRA v F v Il ot
Research Field Ultrafast Photonic Network, signal processing, and Photonic Integration Device % E ] -
Objective Optical signal processing and related integration devices and systems e 8 )
Current Topics | * Optical signal processing / coding techniques for high-speed and high efficiency ™1 ‘%L -
- Optical linear/nonlinear distortion compensation using machine learning . S B DN
- Silicon photonic optical OFDM add/drop MUX/DEMUX circuit E/£§§?¥§%%%: Y74 b= ARRED
+ Crosstalk suppression techniques for non-orthogonal WDM signals Silicon photonics optical swiches integrating
- Optical switching technologies connecting edge servers toward 6G era WDM-DEMUX/MUX for edge-computing connection

OEFEES OFE ONRAMES OEmal Oh—LR—Y
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Phoirmics Infegration System Research Center

MU ==K zm

Prof. Fumio KOYAMA

@ 045-924-5068 O R2E
O koyama.f.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

© R2-22

i i TA b ZEBTNA R
TIEHE - BE | XBEXVNT—2 - 2v oY IV AT LDHDONERET A ZDFIA
BOROWIREE | - @mEXL —Y 7+ b= X OFEEERIK
KRR T -4 2 ABSREREL L —PERALR
CRRAIEEREKL Y EERAA =D T
- BEBHRE - LRl EL—YL— L KR
CRT IR ARERAIET N R
Research Field Photonic Integrated Devices
Objective Photonic integrated circuits toward high-capacity lightwave communication and optical sensing systems
Current Topics | * VCSEL photonics for new functions

+ High-speed VCSEL photonics for next-generation data center networks
- Widely tunable VCSELs for optical bio-imaging

+ High-resolution beam steering for LiDAR applications

+ Tunable optical devices for next-generation access networks

MEMSH:fli & BV RRAIE@mFAEL L —H
Widely wavelength tunable MEMS VCSEL

20—=7 4 MEFEA BV BERIRE — LRSI T/ X
Super-high resolution beam steering devices

*-F ﬁ i 0

Prof. Susumu KINOSHITA (Specially Appointed)

@ 045-924-5464 @ R2E O R2-22
@ kinoshita.s.ai@m.titech.ac.jp

@ http://vesel-www.pi.titech.ac.jp/

WEIE BEEfY v
WERR - BE | Axy b7/ F—REvExy b T—0
BEOMEERE | - REREERXL —YZRVBBR 70 bR—L@idky v 7851
C IRTEBERHELL —VPERVWEERT -2t RAGEEEILIN Y 7B
Research Field Ultra-high-Speed Optical Link
Objective Optical Networks/ Data Center Networks
Current Topics | * Mobile Fronthaul Optical Link Technology with Long-Wavelength VCSELs

- Densely-Packed Parallel Optical Link Technology with 1D-Array VCSELs for Hyper-Scale

Data Centers

A T L
TR, T — A

R T
. ke | Tl shan

AW - 1Ty
L P R REL T ]

¥E 5¥_EB 28 s

Prof. Yoichiro KURITA (Specially Appointed)

@ 045-924-5059 @ R2fR
@ kurita.y.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

© R2-39

i i FERETE RERN
MERR - BE&E | KR b - L—TEROXYT —5 7ILVEBREHMOER
BOEDOWHEZRE |- Fv 7Ly EERI
- Fv 7Ly bRELFSEERT
- 3 DEERIN
STy Ly B ERERIT
- REEREREIM
Research Field System Integration Technology
Objective Seeking Scalable & Tightly Coupled Device Integration Methods for Post-Moore Era

Current Topics

+ Chiplet Integration Technology

+ Die-to-Die High-BW Transmission Technology
+ 3D Integration Technology

+ Optical Chiplet Integration Technology

- Heterogenious Integration Technology

EBEMORr—U v 7 eF v 7Ly b ERETT

- e e

L L —

Fan-Outf iy
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@ 045-924-5059 O R2ik ® R2-39
@ miyamoto.t.ac@m.titech.ac.jp

@ http://vesel-www.pi.titech.ac.jp/

iy it 7 FZOR/HTLYPAZIR
MREM - BE | AEREEV AT LORE
BEOWMESE | - AERGE (OWPT) oSABEIILA
- ENAXAEREEY R T LIEBR
- BHEAAERGE Y X T LEE
- KFHRRERIGE S R T LBE
CRERIABRAN T NA R - BV 12— LR
Research Field Photonics/Optoelectronics
Objective Development of optical wireless power transmission systems

Current Topics

- Expansion of applications of optical wireless power transmission (OWPT)

- Construction of optical wireless power transmission system for room use appliances
- Construction of optical wireless power transmission systems for dynamic charging

- Construction of optical wireless power transmission systems for underwater

- Development of devices and modules for optical wireless power transmission

RGBS X T LDA A=Y
Image of optical wireless power supply system

KPIEIRIEE O RERHR

Experimental setup of underwater OWPT

Il GFEFE

Asst. Prof. Yohei AIKAWA

@ 045-924-5026 O R2iE © R2-43
@ aikawa.y.aa@m.titech.ac.jp

@ http://vesel-www.pi.titech.ac.jp/

Bk OWEE

Current Topics

AV T b RERBWEKEBRET 7T L — &M
CRAESAIRIC & B EHEE AT
CRIESHIRIC & BB Y FTIERFSALEA

- Photonic accelerator with silicon photonics
- Optical likelihood estimation
- Optical forward-error-correction coding technology

YAV TF b= REBVISRESLIEIC L 3 REHTE
Optical likelihood estimation on silicon photonics

B R mm o

Asst. Prof. Xiaodong GU (Specially Appointed)

@ 045-924-5077 @ R @ R2-22
@ gu.x.aa@m.titech.ac.jp

@ http://vesel-www.pi.titech.ac.jp/

BRI DR FirRE

Current Topics

CAR—=ZA MESHRERBLIIFEBAN L YKL - X — DR
c 3DV Y IAEREEL Y- F v ;DR

- Development of high-resolution non-mechanical laser LIiDAR using Slow-light Device
- Development of VCSEL scanning for 3D sensing

- Development of VCSEL/VCSELs array for Fronthaul High-capacity Network

- Development of Ultra-high-speed VCSEL for 5G/6G network

-

ML - -2 F v F—
Non-mechanical Laser Scanner
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%?TJI L/ ? l"" D :?Zﬁﬂ:ﬁj F h i Nuneelectronics Research Center

EFHRT AR Quantum effect devices
F/7o/R0Y— Nanotechnology
TIANIVYTNALR THz devices
HEFTNAR - RT LA Optoelecronics devices * systems
FT/7F#bZIR Nanophotonics

T TR T TR T TR
Falf om Bl o Bl o Rl

B — AR E
Electron Beam Lithography Exposure

50 pm/

L T4 b= v Ui - ZRoTHETE
MBFAA—T LY Photonic Crystal - 3D micro/nano structuring

.l

Optoelectronic Image Sensor LIREIEIET LTI TEEN]

ke [ EEE 1
Metal Organic Chemical Vapor Deposition bbb b
JEERRA
Photonic Integrated Circuits
E- 3 rof. Takashi
=H = == Prof, Takashi TOKUDA

@ 03-5734-2211 @ KX@ELEISE O S9-11
@ tokuda@ee.e.titec.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/

HFETE EBEBRR—IATA AT NA R+ Y RT L
TZEER - BT | A FTOH - loTIHAICA T 73R RIS - BB T A VL XTNAR -2 PO

BIEDWTEEE | - CMOSERBLKIAE « TFH Y — /=T 1 v 7l BN A B 6 A B T/ A R

- AR O A B BNERRE T N A R Ultra-small Implantable optogenetic stimulator
R ELT oy TloT" |4 o8/ =R
CERIBOAR TN A= R
CHVFyTH BRINAFAX =T Y

Research Field CMOS-based microdevices and systems

Objective Development of circuit technology for ultra-small wireless devices and sensors for biomedical and loT applications
Current Topics | - CMOS-controlled photovoltaic power transfer and energy harvesting T
- Wireless, ultra-small Implantable optogenetic stimulator
- loT micronode device for “Bottom-up loT” technology Efliims B2

+ Implantable glucose sensor

EFREHAHRTILA—ZE Y
- On-chip opto-electronic image sensor

Implantable glucose sensor

OEFEES OFE ORAMES OEmal Oh—LR—Y
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Prof. Shigeru NAKAGAWA

@ 03-5734-7631 @ KEILEISHEE
O snakagawa@ee.e.titech.ac.jp

(5]

O S9-9

maw | ———

ik Sl [t

ETEIrEa—%—
Computer Evolution

WL B 74 b=V RERF, BB bR

WMEEN - BE | ROV 1 —4—%RRILH7+ =72

BEOHARE |- EFT VL2 — 2 —%2FKRT2HE-KFR
BV L& —%ERBTIEREY 4 =/ REEK

Research Field Photonic device, Integrated photonics

Objective Photonics for Future Comuters

Current Topics

- Single photon source for Quantum Computer
- Integrated photonics for Brain-Inspired Computing

EBEHUNRBEE TR
Vertical-Cavity Single-Photon Source

OIEF 1T == s

Prof. Yukio KAWANO (Visiting)

rﬂ-—__-‘x' AR AT
o
@ kawano@ee.e.titech.ac.jp T;-l-:.-fl - -
@ http://diana.pe.titech.ac.jp/kawano L =
rm | |
g -
W5 FIALYFRAR Y RT L AIT ...i..'
L LI
WEER - BB | 7o~ LYEY VT A A=V T ORRE IS T
: A 1
BEOHERE | - TINYRTILFL TN IY - hAT L
SIS T T ALY RADHAA =TT
TS Vo RASEE TS TR — e
7o *ﬁ'fﬂrn,\ﬂl7 7AE ¢ 7\7/\/{ ~ Multi-view terahertz imaging with nano-carbon flexible
C DB - MERT P A=Y scanners
Research Field Terahertz devices and systems
Objective Terahertz sensing and imaging and their applications

Current Topics

- Terahertz flexible sensors and cameras

- Near-field terahertz and infrared spectroscopic imaging
- Terahertz and infrared plasmonic devices

- Vector imaging of optical electric field and phase

YTRET 7 ~NILY DD OEBERMAIEE T 5 XE
=y U

Frequency-tunable plasmonic structure for sub-wavelength
terahertz analysis

KT ok amem

Assoc. Prof. Yuya SHOJT

@ 03-5734-2578 @ K[ELEISHE ® S9-10

[ e e ]

O shoji@ee.e.titech.ac.jp = L
!"i @ http://www.ee.e.titech.ac.jp/ ..':__
o N7 L= . fﬂ.r-.

vt FEEE, HT/NA R - -
WMEER - B | WHEEREBOFIEELERT N1 X0
SREOWMERE | - SREELTA VL —% =y

C NEFXZA v F SUDVEEBANT AV L—&

CFF Y TRRELSENRTANA R Silicon waveguide optical isolator

- SRR X E Y S
Research Field Photonic circuits, Photonic devices
Objective Photonic integrated circuits for the next generation photonic network systems

Current Topics

- Waveguide optical isolator

- Nonvolatile optical switch

+ On-chip wavelength-division multiplexing device

- Integrated photonic memory with magnetic material

s mapam
Byl diele g "
TEREXRA v T

Nonvolatile optical switch
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Assoc. Prof. Atushi SHIRANE

@ 03-5734-3764 @ AMLEISE O S3-28
@ shirane@ee.e.titech.ac.jp
@ https://shirane-lab.ee.e.titech.ac.jp/

TR E EIRRE - BIREN &R T EBREOHE
WEER - BR | FEAEFRT 2EGBES JOMIKICE L WEREHRXE EIRT 2 EEEEEMOR H
BiEOWEERE | - B EBEICH T - EBE R
: %ET%@H‘?? 5N EXALEGERBIE A
- BIRGRITE SRE, BME I & 2 SRR &
Research Field Integrated Circuits for Wireless Communication and Wireless Power Transfer
Objective giztrjovr\l“?glér;tseggi\t/zc: 'I'Crlarr?g]:tesr Technology for Wireless Communication to be Deployed in Space and

Current Topics

- RF Integrated Circuits for Small Satellite
- Battery-less Wirelessly-Powered 5G Integrated Circuits

- Radiation Hardened Wireless Transceiver, RF Fingerprints using Machine Learning, etc

FHERRFFEY o —X P77 LA S (2022647 5)
Spaceborne Phased-Array Transceiver on Non-Planar Deployable
Membrane Structure

TR 4 D B K] ﬁ%@ﬁ@if/biﬁiﬁ
Ka B ERICHE L U7 2 — X P77 L A iR
Radiation Hardened Ultra-Low-Power Ka-band RFIC and
Wireless Transceiver for Small Satelliter

M= 8% #x

@ 03-5734-2555 @ A[EILEISEE O S9-5
O amemiya.t.ab@m.titech.ac.jp

@ http://www.opto.ee.e.titech.ac.jp/ https://www.ametomo.info/

RIEDOWFFRE

CARTFUT
'F#D/ﬁw7iﬁ~7X(%E%W_
CBZEBEE (RS,

W74 b= R (EFRERE, KEEANY 77U T RE)
I} 2 HBIES D FE & FIf)

YAy 74 b RERBVEXASERORK)

Current Topics

- Metamaterial photonics (Optical cloaking, Buffering in photonic integrated circuits)
- Topological photonics (Optical vortex control in photonic integrated circuits)
- OAM for optical communications (Si-photonics orbital angular momentum mux/demux)

Asst. Prof. Tomohiro AMEMIYA
"l‘_

h.
3 ()

PVaAr7x b= REAVWRBSE
Si-photonics OAM mux/demux

=1

NIBBF

Asst. Prof. Takamasa KA WANAGO

@ 045-924-5847 @ S22
@ kawanago.t.ab@m.titech.ac.jp

® S52-20

Bl oW siEE

- BB BRES FROMEE

- High-k7' — MegGED v/ 703> 27 FVEERICET 2 £ S L OCAME

2RTTHEEMEER WS/ BFTAARCET MR
BT /N G ICET 2%

i =
..:u_aﬁﬁ
—— T

Current Topics

- Transfer printing of high-k gate dielectric for novel semiconductor devices
- Two-dimensional layered crystals for nanoelectronic devices
- Self-assembled monolayer for functional devices

High-k%7 — MBFRIREEIRIC & > THER L 7=MoS, FETO BURFIE
Transfer printing of high-k gate dielectric for top-gate MoS, FET

Il BRE o

Asst. Prof. Yasufumi YOKOSHIKI

@ 03-5734-3811 @ AMLEISE O S9-11
@ yokoshiki.y.aa@m.titech.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/

Bl OWsiEE

NoTF/RA R, HEKT /A RAFIEHEEHCPU
AEEEBLHT N RETERERTF v 7

Current Topics

- Low power comsumption CPU for a loT or biomedical device.
- Machine learning chip for a low power consumption device.

U EREL IR LEER 18 2]

i Tl e e

HDLA 5% L7=RISC-V CPUD 7B k&4 7
Prototype of RISC-V CPU designed in HDL
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ANTIHgE Artificial Intelligence (AI)

Machine/Deep Learning
Data Science
Medical Al
Industrial Al

Science Al
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Advanced AI Technologies and Application Fields of Applied AI Research Core
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Applied Arificial butetligenre Research € ore

ST

Prof. Kenji SUZUKI

@ 045-924-5028 @ R2fE @O R2-58
O info@bmai.iirtitech.ac.jp <HFZ0 = &R >
@ http://www.bmai.iir.titech.ac.jp/
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WEER - B3 A#ﬁia<ﬁaﬁ®5%tU%E®Alﬂ HBWE, AROFPIRVREDEERICL VAT
5 ("RAOA 1) BEICL B30 - B - HIEATHICERY 20 - REFBET NV E
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CTEREBA | A X =20 7] DEESEIC & B WEBREOESICED URENEGREREDRR

Research Field Deep learning, Machine learning, Artificial Intelligence (Al), Al-aided Diagnosis,
Biomedical Image Understanding, Biomedical Image Processing.

Objective To develop computational intelligence that learns, from image examples, physicians' skills

and knowledge in interpreting images to help make smart decisions in biomedicine.

Current Topics

- Cognitive Deep Learning: Study on deep learning that realizes the functions, such as

cognition, recognition and understanding, of the human visual system.

- Al Doctor: Development of intelligent computer-aided systems that assist physicians in early

detection, accurate diagnosis, effective treatment, and better prognosis of diseases.

- Virtual Al Imaging: Development of deep-learning technologies that learn to virtually

acquire the physical phenomena and functions in imaging.

B

B EERE S BCTEGD DDA A D L S DHDHTE
Image- Regressmn Deep Learning for Estimating Likelihood of
Being Lung Cancer in CT

(RABAIA X — 2> TEAITIC & 2 EXREGR D O D ERD DBRE
Virtual Al Imaging Technology to Remove Bone Components in

Chest Radiographs

Bl WE— s

Asst. Prof. Junichi OZAKI

@ 045-924-5647 @ SliE
@ ozakij.ac@m.titech.ac.jp
@ http://www.smp.dis.titech.ac.jp/

O G5-18
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- REMEGI Ry b7 -0 OBBEBOET L
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CENEEERETVEICH L EFE LR ORRKEE

Current Topics

- Modeling of the time-evolving inter-firm trading network
- Large-scale simulation of the inter-firm trading network using a supercomputer
- Estimation of ripple effect by sales fluctuations based on the gravity interaction model

i B B B 1 ol
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B FE omm

Asst. Prof. Jin ZE

@ 045-924-5303 @ R2iE
@ jin.z.ab@m.titech.ac.jp
@ http://www.bmai.iir.titech.ac.jp/

® R2-58
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Current Topics

- Development of a deep learning model dedicated to medical imaging
- Developments of deep-earning based computer-aided diagnosis (CAD) for medical images
- Deep-learning based quality improving method for low dose image

OEFHES OFE ONRKAPES OEmal Oh—LR—Y



${$ EJ@ I$ Eﬁ ﬁ j ? Rismedical Engineering Research Conter

747 - TP T Y TICEH 3 ERB IR & £ DRA
Fundamental technologies and applications related to life engineering
FEEEKERD LU Z0EREIMICEbLZHRE

Fundamental researches, development and applications of advanced medical and orthodontic
devices and their systems

SHREETIZORRD-HDOMEHAR - LRWAFROHEE
Interdisciplinary and collaboration researches for innovative development of biomedical engineering

ENFRBIRIME AR > 7 & Z OB FEER

Disposable maglev centrifugal blood pump in animal test
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Asst. Prof. Akira UMISE

@ 045-924-5061 @ R2fE @ R2-27
@ umise.a.aa@m.titech.ac.jp

@ http://www.mater.pi.titech.ac.jp/
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ANTRICL Y RN
WIS D DRIFR DR EHE

- Mechanical properties of shape memory and superelastic alloys at micro scale
- Evaluation of corrosion resistance in biomedical shape memory and superelastic alloys

ST D& TS
BRI | - ERAALEBEESS O - | NN
YA Y ART — L TORRENE - BEEES ORMNIEE O & ine additional elements,
A GEEIREN TORENR - BELA2OHEMTE 7=l that sorratod erain
Current Topics | - Development of biomedical Au-based shape memory and superelastic alloys ?ﬁ:@i?iﬁi:{;ﬁg{mEd'

properties improvement.

B RiE o=

Asst. Prof. Dongbo ZHOU

@ 045-924-5094 @ R2fE @ R2-46
@ zhou.d.aa@m.titech.ac.jp

@ http://www.nano.pi.titech.ac.jp/

BiEoWMERE | - REFNARNRERLL—0FRy b AT L4
- BRFIBIC & 2 AN BIRATRE AR IRIET /A4 R
- FHRTROAERMERET /N A R

Current Topics | * Robotic endoscope holder for eye surgery

- Device presenting haptic sensation by electric stimulation
- Tunable Stiffness Organ-Grasping Device

(EL)BRBMNEERLL—aRy b (EF)AZEBET /S X
(B) BRFIMIC L 2MDEIRRT /A R

(Upper left) Robotic endoscope holder

(Bottom left) Stiffness tunable device

(Right) Haptic device with electrical stimulation
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Metallurgy for industrial applications

Design, development and applications of innovative functional materials

Bi effect on brittleness of MikMnGa

1300] STEK e & il Bi
Em | o0
I,
Em (5 o
[T
o+ Pliribie Shran ()

0. IrmassiEBi-added MNibnGa

RENLHIGIE) 7 7 F 2 T — & BT b 5 BB IREL R & &NIMnGa O BIF N
KRB 71 2O, Bk i LIRESIEIC X DRIFEEEBE L, BBk
DBEGIC KA VA 2 ROERICHTI LTz

Development of new powder fabrication of NiMnGa ferromagnetic shape
memory alloy with easy magnetostrain though enhancement of grain
boundary embrittlement by Bi addition

RREBETE T A8 - IR
Electroplated gold alloy micro-material with an extremly high strength

Ilﬁlﬂzjllﬂl_'

1R - ChangffAE THIFES Nz &MAE D - EMROBNIFREBOE R &
&> ZFOBEITEHEOED > ED 4FRE N,

Images of micro-bending specimen fabricated from electroplated Au-Cu
alloys developmed in Sone-Chang Lab. The strength is four times higher
than the strength of pure electrodeposited gold.

#%37
BH R £k E & T %
B EfR () AP TP R

fig Aith e

Prof. Tomonari INAMURA

@ 045-924-5058 O 3K
@ inamura.t.aa@m.titech.ac.jp
@ http://www.mrst.first.iir.titech.ac.jp/inamura_tit/

@ J3-22

Tie AUFARSIE A % 1= 5 1 5 twin-within-twinfiis o

EBREFEME SR
TEM image of the twin-within-twin structure in
Ti-Au shape memory alloy

i i HERHAED, MORIERET
MEEK - B | MEHABOKMAICE D (S - MR ORET & st
RILOWMFEHE | - BEHEEEEREROHBIE
- REGERBIESEORKE
CHMMDOTILT YA MEBICE T B0 T S ERGA
AT —ABEDF U OERE XV UL
Research Field Microstructure, Materials Design
Objective Design and improvement of structural or functional materials based on the geometry of microstructure

Current Topics
+ Design of long-life shape memory alloy
+ Variant selection rule in ferrous martensite

+ Experimental and theoretical study on martensite microstructure

+ Kink deformation and kink strengthening of mille-feuille structure

FUONY FOBETEL 2EMIDRE L ¥ 7 NEAMEDORR
Relationship between the shear magnitudes and the strength of
disclination formed by the connection of kink bands
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@ 045-924-5043 A R21E
@ sone.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

® R2-35

5o BROH - E - MREHE - SEsESEM K
WRER - B3R | BT/ AMRIOEET S L OB
REOMERE |- VT 77V HABEEFR Y v —/ A7) v PO RS L U Z 0 5A
FEEEBBEER T/ A XL HOEREHLIOFL L Z ORI
- BEBHERTEEEMEZRAVREL Y OERE ZOERT /N A~DERA
Research Field Electroplating, Material Evaluation, High Functional Metallic Materials
Objective Material fabrication and characterization for medical devices

Current Topics

- Fabrication of noble metal/polymer hybrid fiber for wearable devices and the application
- Fabrication and material characterization of noble metal materials for non-invasive high

sensitive medical device

- Single atomic noble metal electrodeposition for smell sensor and the application

BUNERERR R
Micro-compression specimen

IR B

Micro-bending specimen

—
UNBIERFER
Micro-tensile specimen
FLNRELTOWD YA 7 OMRIERA
(%4 7 o oEE cEMmERE, ISR, SRR, ATEE)
Various micro-testing specimens proposed
(Possible to examine micro-compression,bending and tensile
deformation)

fiEH HE e

Prof. Hideki HOSODA

@ 045-924-5057 @ R2iE
@ hosoda.h.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/
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Research Field

Functional and structural materials, metallurgy

Objective

Innovation and development of novel functional materials and materials design, and their applications

Current Topics

- Development of biomedical shape memory and superelastic alloys

- High temperature shape memory alloys

- Ferromagnetic shape memory alloys and their composites

- Intermetallic compounds, phase diagram

- Biomaterials, medical materials and dental materials and their applications
- Phase stability, phase transformation and microstructural control

T fwra

1%
il
TiMoSnZr& & 0 iBREIEEE) & R4 AR
Superelastic behavior and unique internal structure of TiMoSnZr biomedical alloy.

AERTFHEY Y A—EEMRlo< (- 0CTH
kI & W E R REZFFONIMnGakl F DSEMER
Micro CT image of NiMnGa ferromagnetic shape memory alloy particle
distributed silicone composite (left) and SEM image of NiMnGa
particle with smooth surface by Bi-modified pulverization process.

HE EE e

Assoc. Prof. Masaki TAHARA

@ 045-924-5475 A R21E
@ tahara.m.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

® R2-27
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Research Field Metallography, Shape memory alloy
Objective Development of functional metal materials by advanced microstructure analysis

Current Topics

+ Microstructural analysis of stress-induced martensite in shape memory alloys
- Plastic deformation mechanism of shape memory alloys
- Isothermal martensitic transformation

1

T |

|
n1

*—F 45—
Segun
Ti-NbA & B R 0B EE) & AERER

Superelasticity and microstructure of stress-induced martensite in
Ti-Nb alloy single crystal
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Assoc. Prof. Tso-Fu Mark CHANG

@ 045-924-5044 O R2iE
@ chang.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

©® R2-35

i id BRO - T, MEMK, SERESIHE
MEER - BR | EAEVIHRBLUT 7770713 ( R0 ET & SRt
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- AR ER BN R GRS KL D B B
Research Field Electroplating, catalytic materials, metal-based composite photocatalyst
Objective

Design and performance enhancement of materails for medical sensor and wearable devices

Current Topics

- Development of metallic materials fabrication process for miniaturized electronic devices.
- Preparation of flexible functional composite materials and the applicaitons

- Metal-based catalyst for biosensors

- Development of visible light driven anti-infection materials

E

Visible light driven anti-infection textile
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@ 045-924-5061 @ R2iE ® R2-27
@ chiu.w.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/
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Current Topics | * Studies of shape memory alloy and superelastic alloy for medical uses

- Developments of single crystal ferromagnetic shape memory alloy/polymer composite
- Investigate the corrosion resistance of alloy materials by electrochemical technique

) —
iﬁ gﬁ BhE Asst. Prof. Tomoyuki KURIOKA

AL o 0 e L BT

@ 045-924-5631 O R2tE ©® R2-35 EEmasiE @a & 6 &=
@ kurioka.t.aa@m.titech.ac.jp m mnﬂuuu

@ http://www.ames.pi.titech.ac.jp/
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Current Topics | * Preparation of functional hybrid materials using electrochemistry Concept Oflthf P“;pa’?tt"’” Ofdhyb”d matf”a's using

- Fabrication of electrocatalysis for highly efficient redox reactions electrochemistry and an example

- Modification of conducting polymer films employing electrochemical reactions

BS -
o BR Asst. Prof. Yuri SHINOHARA

@ 045-924-5597 @ J3E O J3-22
@ shinohara.y.aa@m.titech.ac.jp
@ http://www.mrst.first.ir.titech.ac.jp/inamura_tit/
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Current Topics | - Morphology and crystallography of martensite in steels el
- 3D evaluation of martensite microstructures Preferential 3D morphology of variant pairs in steel and their
« Local structure analysis in titanium alloys observed frequency
O 12 o Asst. Prof. Yu SEKIGUCHI
® 045-924-5012 @ R2iE @ R2-31 " -
@ sekiguchi.y.aa@m.titech.ac.jp :
@ http://www.csato.pi.titech.ac.jp/ . A BIRIRE TN R
ﬁ‘ Bio-inspired adhesive devices
ESEOMHE | - VEVICA Y REL —3 3 v ENAALEES i :
CEEEAOBE - BRE L A - ;
R - MBEESE D EE RN E £
Current Topics | - Reversible adhesion inspired from Gecko o o R Tt
+ Strength and fracture toughness evaluation of adhesively bonded joints é%gﬁ.&@%ﬁ -
- Buckling analysis of adhesive joints Directional diperdency of adhesion force
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AR—=FF7IFax—%2— (NE-7>AFAKY F) Smart actuator (nursing care/ assist robot)

22— bty Y— (HX/VOC/IlBWLWHFIEH)

Smart sensor (gas/ VOC/ chemical/ odor molecule detection)
SR Yo v TN REE Sensing Devise Materials
D7V v a2zRAW-EiZESEEME

High Functional Multilayer integrated materials with 3D printers
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Oriantation of Liquid Crystal Movel actustor
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Novel Development concept for smart actuater
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Development concept for smart sensor
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@ 045-924-5048 @ R @O R2-36
O watanabe.j.ab@m.titech.ac.jp

@ http://www.smartmd.first.iir.titech.ac.jp/

Prof. Junji WATANABE (Specially Appointed)

Advancing direction
——p
i atit MRty 7 b7 TILAIRL
WEEHR - BE | MY 7 b T U TAEBO Y Y —FNA RO FEHS & OB
BEOWMERE | - SFBEXY 7 T UTL 74V LOEEE LOZ DA
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A=A RO & Z DR

Research Field Functional soft material fabrication and characterization
.. ; o - . BAFREMAEZKITRE L ZFKICR SN 2 AR S MES
Objective Soft material fabrication and characterization for sensor devices (a) Optical microphotograph of the wetting ridge pattern on the
. . . . . . . k L. polymer liquid coated plate during its advancement.
Current Topics | - Fabrication of soft materials with high dielectric constant and their application. (b) AFM surface image. The arrows indicate the advancing
- Fabrication of liquid crystalline elastomers and their application. direction of the water.
- Fabrication and characterization for smart window which can automatically adjust light
transmittance.
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LG Material & Life Solution B @iHZ5il=

Ll Material & Life Solution Collaborative Reseach Clusters

AWETIE, HEZ—XITHRT 272010, EFMLSINFREMEORKES K CEFRE~ D727 SolutionZ 124 2347
iR EITVET,
LG Material & Life Solution Collaborative Research Cluster will carry out the investigation and development for the
functional material and the social environment technology.

de=
B3R

LGEERTIKRIE, RFEISEY FintBHIBE T 2MRHRZT R OICEIRITE S HRAMREHEL TE £ L7z, LGIF2017FICHEARTOREKS
EAZERR R VRO S & L TLG Japan Lab% 232 L £ L727Y, SO, EFOHFEMEZIET 23/ HMEHUbE LT, LG
Material & Life Solutiont@ffZeiila] #3716 EIF, Ha=—XICENS L 72 AN R D ARSH ICEA 7ZFRMRIORBEE S L OCEEREICH
T BHT7=7Solution Z IR T 2 IR OMERAR LTV E T,

A

TSNS, [ERIERFA—T A/ =2 a3 V] OFdEDH &, Materials Informatics % &M L TEHIRE CHBMEHERD 5T/
A AREF TERBTIHRFR, BLUONVRT 7, BE/BENEHREOEE TOEFRREEF 2 XIRT 2 L ENLMTHEEZITVE
T SOICETARNMIHRICES 7 7 22 —BETEK [TSUBAME] JERIC & 2FHEMERIEICHIT - EmETE, £ L CRasH 2LEHED
MRRITEE /MM 2 R ARICRIAT 2 2 &1L Y, RMAOEEICE I 2 REAMREEO R A ZXY £7,

BEHRMEEZ Materials Informatics
SIERE AR D BFE Development of High Functional Material
sl Y/ 7 b2 —DRE%E Development of High Dielectric Soft Matter
ST NA RV R T L High Functional Device System
MR YA 7 LRl oREL Development of New Recycle System

Elllﬁ I'QE g (I Prof. Hiroki ISHIZAKI (Specially Appointed)

@ 045-924-5479 @ G2 O G2-29 . ——
REATL AR AR (T}
@ ishizaki.h.ad@m.titech.ac.jp s s
@ https://www.first.iir.titech.ac.jp/member/core18.html I8 - B 4 :-:”' waEEl

S - o
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TN 3 HNLE LT A 2/ BRME s T o BT |
DIEEE - B3 | FAE A ORI% SHAEE T/ A R ORISR e T o
R s wr [y Lt RS T R 1]
EEOWREE | - FEh S/ NFaa A FRRORAF L S B, R I 17 T LS T .
- EBERBEROFH i B BRI T, B =
- BRI DR SRI ABAT O B 5 e
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Research Field Nano-material field/ Semicondutor devises field / Electrochemical field
Objective Development of New functional material/ Development of New devises EERTI0 RO EREHBR A v F RO
Developemnt of New Elecrochemical Reaction
Current Topics | * Preparation of the semiconductor nano particle colloidal solution. Technology for TiO, Thin Films with High Crystallinity

- Development of Dye-sensitized solar cells with the high effiency

- Development of the functional materials by the New techques with the low temperature
+ Development of the Microwave remote Plusma technology

+ High-k Material
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Assoc. Prof. Sungmin KANG (Specially Appointed)

@ 045-924-5479 O G2
@ kang.s.aa@m.titech.ac.jp
@ https://www.first.iir.titech.ac.jp/member/core18.html

O G2-29
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Research Field Structure and property of organic soft materials

Objective Development of novel smart sensing device using organic soft materials

Current Topics | - Development of gas/odor sensor for health care/monitoring

- Development of novel materials for soft actuator
+ Study of novel liquid crystalline materials and their applications

e

il
}

e

oY=l 2T L () B0 —HAESDO—H (F)
Evaluation system of sensor (left) and an example of sensor
signal output (right)
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ER AF B BEEF DR AR KR

P
FHRRBEDFHARIBROATF v 7HD 2Rt (B) 8LV
1%t (k) OBEEAWAXD/ig—>

Oriented 2D (left) and 1D (right) profiles of the WAXD
measurement indicating a formation of novel nematic phase
with tetragonal order by an acute bent-core LC mesogen
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ENEQOS Smart Materigls & Devices Collaborative Research Programs

/$§%F£’C‘Li, INDSDITHEDEBE LB Y — /TIF1I—R—HBEDTNARIIA /"= avablod &0)\
TEDEHNAME - EMOFEKEZEEL TCWET, fIRIE, SBROHEZ IRV EBRDONEIAY—FT/F2T—2—0
R TIE, ABOILNRBER - STXEBICERACTE2#BEAEN T/ FaT—2—2RFELTLET, EHHODH ~EEDT
®IC, FHEAE, BEREN, V7 hvk—, BEREFE, BEEAYFLEVSTEPFOEMRNELY, FERMELCHE
BREEFZRAEL TLET,

In this program, we aim to develop innovative materials that can bring about innovations in devices such as
sensors/actuators, which will be the foundation of the future loT society. For example, in our research on smart actuators,
which are expected to be in high demand in the future community, we are developing electrostatic high power-output
actuators that can assist human standing posture and walking. For early implementation in society, experts from different
fields such as computational chemistry, organic synthesis, soft mater, electrical measurement, and electroless plating have

Qome together to develop dielectric materials with huge dielectric constant and fine electrode structures. /

HEMRT— TP/ F2T—5— Electrostatic type of smart actuator

EFLFHE, FFHHFHEICL MBS FERE

Polar molecular design by quantum chemical calculation and molecular dynamics calculation

MFEENmMRRD SR & 5T Synthesis and Evaluation of Ferroelectric Nm Liquid Crystals

3D7U»RICEBFEYF7TRIZAMEVS Rapid Prototyping with 3D Printers

3D 7Yy 2 AENRELBIE~DEERE A v ¥

Electroless plating on UV-curable resin for 3D printers
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ENEOS Smard Materials & Devices Collaborative Revearch Progroms

maf F ose wee

Prof. Suzushi NISHIMURA (Specially Appointed)

@ 045-924-5478 A G2
@ nishimra.s.ai@m.titech.ac.jp
@ http://www.smartmd.first.iir.titech.ac.jp/

O G2-26

| 3 W

Current Topics

a) b) c) d)

a) TIONEA /S — L7+ b=y V§5&

W e FPATR EHRETIY, R&E/BHEL, BEXS, 742 b=0X, F/AVTI b
WEREW -BE | 7/ ~I/70VBEICL2HBRER/HWREOBRRESA
BOROTRFEHRE | - B SR A L 7R FRFORAR

A= bYA= T F AT R —DREE

DTV VR EEBBEA Yy FICLDZIEY RO MRAEY S
Research Field Instrumentation Eng., Biomedical Eng., Liquid crystal, OLED, Polarization Optics, Photonics, Nano-imprint
Objective Search for new phenomena/effects by nano to micron structures and its applications

TiO, inverse opal photonic crystal
b) BAFIALRATY Y VRET7 4 IV Ls

- Development of various new optical films using fine structure.
- Development of smart sensors / smart actuators.
- Rapid prototyping with 3D printer and electroless plating

Cholesteric liquid crystal polymer film

c) JLY— MEEIC & 2 E3HEOLED
High-efficiency OLEDs with corrugated structure
d) BERETEERR Structural birefringent type of wave

plate

mit | oame o

Assoc. Prof. Taku ICHIBAYASHI (Specially Appointed)

@ 045-924-5478 A G2
@ ichibayashi.t.aa@m.titech.ac.jp
@ http://www.smartmd.first.iir.titech.ac.jp/

O G2-26

Current Topics

W e FTRILF—T/NAZ - R, F/ Ik
WEREW - B& | BEREETRO >/ BESIE s Z oA
BEOWERE |- R—1—T 770+ / IO
- RS EHIENIC £ 2 SHEEERE ORR
A= bYA= T O F 2T R DFEHE
Research Field New energy materials and devices, Nano fabrication technology
Objective Nanostructure control of organic and inorganic materials and their applications

- Nanoprocessing technology for engineering plastics
- Functional surfaces with nanostructures
- Development of smart sensors / smart actuators

BEMEODFENFY T 2
L—=rav

Molecular dynamics
simulation of liquid

crystal molecules

LCPF/ 7 7 AN —
LCP nanofiber

L DOWFEHRE

R Big s @

Asst. Prof. Chun-Yi CHEN (Specially Appointed)

@ 045-924-5631 O R2iE

@ chen.c.ac@m.titech.ac.jp

@ http://www.ames.pi.titech.ac.jp/
http://www.smartmd.first.iir.titech.ac.jp/

® R2-35

CAX—bTOF 2T -2 —REBRD > E DR
-/ ESREM R ORI
- AR AR DRI S

Current Topics

- Electroless plating for fabrication of new generation actuator
- Development of nanostructured catalystic materials
- Development of visible light photocatalyst

SEM and TEM images of Ti-
Nb-Ta-Zr-O Nanotubes
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FEE -ij .o/j__“" "':""1’ Rﬁﬁﬁ j F Innavative Mechano-Device Research Core

FETIVFa2T—%, ELYDRI Creation of innovative actuators and sensors

F /7 IR O#EIL Establishment of nano-fabrication technology

HEZAICEISATREREHNRA N/ VAT LABLOENEBRT 2 AN/ TANAREZRBTHIEA#BMNE LT, BICEBIS® AAbtR=/o X
EHRICESBMEICL 2 ERHREISAMREZT>T0ET, BENICIE, £ESRT L, BEEEESR, (/7042 YY, XM/7077FaL
—RBRELHEN—F VT - VT bV TERRGRELTLES,

In order to realize innovative mechano-systems adaptable to social change and their component innovative mechano-devices, we conduct basic and
applied researches mainly on mechanical engineering and mechatronics through the fusion of different fields. Our research subjects cover broad
hardware and software technologies, including advanced production systems, precision machine elements, microsensors, microactuators, etc.

RRENREFWIZERY A 707 1 7 EHN~Y—v v
ER microfinger using alternating pressure source Innovative mother machine

Ciormomg Tty o Wotkspae
o
Cowpering Moteon of bubodrnl Roboi

ERF (BZMMERE) 2HVAETLF TN 70T BEMAORY OI—F ) ¥ THEERE
Flexible microvalves using electro-rheological fluid (ERF) Kinematic local corner smoothing strategy for industrial robots

EEH *ﬂ?ll\ Bim Prof. Kazuhiro YOSHIDA

5

@ 045-924-5011 @ R2E @ R2-42
@ yoshida.k.ab@m.titech.ac.jp
@ http://yoshida-www.pi.titech.ac.jp/

Rl AT A i Meurg-tanccmi
= i

WELEF RAVATIFaT—%, ¥4 v0RRy b, EEERE

WMEEW - BE | SHEEST—<A 700Ky FREDIDDIEAND /) TINA R/ RT LORIE

BEOWEEE | - MR EbBLY 7 b4 AT F 2T —4
CRRENBRERNEZLEREYA VBT I F 2T —R Y AT L i
- RAEMEGALI - SENREEY A saR YT LT T R e Ay AC s mommen )
RABRRBESA LA 7 ORET A 2 YT are—
ST —EAVEEREZYA sa0Ry b RRANIATL Dot

Research Field Microactuators, Microrobots, Functional Fluids i T O O

Objective Development of innovative mechano-devices/systems for advanced power microrobots .

Current Topics | * Soft microactuators using functional fluids “
+ Multi-DOF microactuator systems using alternating pressure sources e ]

) ) S . o . LT LR TE - re

- High power piezoelectric micropumps using fluid inertia e ] PE A 50 51 B ey

+ Micro fluidic devices using ac electroosmosis
+ In-pipe working microrobots using fluid power

HROBE
Outline of research
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Prof. Hayato YOSHIOKA (Visiting)

@ 045-924-5029 A G2fF ® G2-19
O yoshioka.h.aa@m.titech.ac.jp
@ https://www.upm.first.iirtitech.ac.jp/

WL B kp gt
WRER - B8 | BEEMNIABME LizF /508 - F / ESHHERIT O REL
ESROWeRE | - mEaAER ey R 2T 4
- ZEHEBBEMBERD Y AT L
CBEEMIOA >y 7REXEZRZY S
-BAETEASETEY —R
- HEREMERE D AR & 5T
- EIRVANBELEE Y R T L
Research Field Ultrafine Machining
Objective Nano-measurement and nano-motion control for ultraprecision machining

Current Topics

- High speed spindle system with high rigidity

+ Multi-degree of freedom nano-positioning table system
- In-process monitoring for ultraprecision machining

- Fast tool servo for milling process

- Generation and assessment of functional surface

- Advanced intelligent manufacturing system

RITF / FAREHRIS 27 L
Three-dimensional nano profile scanner

YTF /A= PMMIBROT — T I R T L
Sub-nanometer positioning table system

HE BEE o

Asst. Prof. Shingo TAJIMA

@ 045-924-5029 O G2 ® G2-19
@ tajima.s.ac@m.titech.ac.jp
@ https://www.upm.first.iirtitech.ac.jp/

Bl OO SEHRE

- BHIBR & E R L /- R R A B R AE A
- BRBEMER D D7D DIRBIRE) O HDH)
- BB THECEZRER O Ry b OB LI

Current Topics

- Time-optimal trajectory generation along discrete tool-paths within axis kinematic limits
+ Suppression of residual vibrations for high positioning accuracy
- Accurate trajectory generation for 5-axis machine tools and industrial robots

FHy FIRFIRZ 41L& Y
v O RN TILR
A LTHE O H RIEEEIRER
TOTEMEBELRSHHE
Real-time non-stop
tool-pose interpolation in
workpiece coordinate
system by decoupled FIR
filtering technique
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?ﬂgx 73 / Ejz ?bﬁﬁﬁ j F Indusirial Mechano-System Revearch Core

2470/ AArAZ=ZIR Micro/ Nano Mechatronics
NAF-ERIZE Biomedical Engineering

TV R E TN 2

Culture cell divider device with pre-cut guide

FERZE D FIZE T 520 BE 7 Ml & 7 /3 1
Microfluidic production of Janus droplets and particles Cell culture device with adjustable mechanical distortion
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Prof. Tadahiko SHINSHI

@ 045-924-5095 A R2iE
@O shinshi.tab@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

© R2-38

MRS E BHNTCREM > 27 L
5B - B | L VERAISARMT NA R 27 LDAIH
BOREOWIRERE | - MKF BT A B UV 7= @B A T
CKAHBEERWIZMEMS 784 X
CEXARLE - SBEHET/Fa21I -4
Research Field Mechanical devices and systems using magnetic force
Objective Realization of novel mechanical devices and systems using magnetic force

Current Topics

- Artificial hearts using magnetic levitation technology
- MEMS devices using permanent magnet
- High response and multi-DOF actuators for industrial applications

MR EER Y T o &R E
Design and fabrication of blood pumps using magnetic
levitation technology

3]

R7YVITLRE— ﬁé)ﬂh\f— 2@93/‘747!3622%)

2 — R O IR IERD JFa1T—%
Vibration suppression and health 2-DOF micro magnetic
monitoring of turbomachinery using actuator

bearingless motor

iE 58 =

Prof. Takeshi HATSUZAWA

@ 045-924-5037 A R2iE
@ hatsuzawa.t.aa@m.titech.ac.jp
@ http://www.hat first.iir.titech.ac.jp/

® R2-6

MRS E BAEAN VAT L
WZEEK - B3 | MEMS,/NEMSIITIC &K 2/34 # - EFEBT /N G
BLOWMETE | - REHNARERAANRFE LY
27 A—-2EAVWERBEAINEMRAIYZ L YR
- BIRIVRIEBUC £ MRS ES R - HMLFEET N R
Research Field Industrial Mechano System
Objective MEMS/NENS application and development to bio-assay and diagnosis device

Current Topics

- Endscope sensors for deep cancer exploration.
- Eyelid pressure measurement by scurose contact lens.
- High efficiency and differentiation-inducing cell culture devices with optical and

mechanical stimulational function.

SHARERNREL Y YOEY 77 v TEREAREFIAOIEREE
Protopype sensor with mock-up organ and application
assumption for endscope surgery

ZyA—2 (W) Boarzs by XERR -OUTEE
Contact lense made of scrose and abbrasive test measurement sysyte

#IH (RF ==

Prof. Yasuko YANAGIDA

@ 045-924-5039 A R2iE
@ yanagida.y.aa@m.titech.ac.jp
@ http://www.yanagida.first.iir.titech.ac.jp/

©® R2-23

R E INAFMEMS, /NA AEH8), £WEeE TS
WEBK - B3 | /N1 FMEMS,/NEMST /A ZIZ & B4 1HEE - BIEEHA
BOEDOMERE | - -/ ARBEEE T 2ERKREOXFRMETME N AU~ DEH
- NAFMEMS - NEMSIC & 2 ffifa#kse T %
EEDFORFELRFRLI ST/ N F T/ A9 —
Research Field Bio-MEMS, Bio-sensing, Bio-functional engineering
Objective Development of MEMS devices systems for biochemistry and bio-analysis

Current Topics

- Evaluation of Optical Properties of Substrate with Nano Periodic Structure and Its

Application to Bio Measurement

- Cellular engineering by bio MEMS/NEMS
- Nanobiotechnology utilizing properties of biomolecules

SR F T

BEFHARMIEESET /N R
Transfection device to single-cell
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Assoc. Prof. Joon-wan KIM

@ 045-924-5035 D I3
@ kim.j.aa@m.titech.ac.jp
@ http://www.smart.first.ir.titech.ac.jp/

e J3-12

T e Horbds Prsres Teran By P8 el HT WU

W E MEMS, YA ZAXAHFAZIRX, NAFAAHPAZIR
MREEW - BER | MEMSEMICL 2HFE~YA /7 AXH A= RDEREZ DA
BEOHERE | - ECFARWAEYA 7 RREY AT L (A 7AKRYT)
CECFY =z v MRERAWEBHIRSY AT L
CECF7LFYTAT I FaT—% (R47Anv K, Y4 7AX -2l —%)
CAEEAFECFYA /AL Yy AV AT L
“ECFv4snL—tYv A0
Research Field MEMS, Micro Mechatronics, Bio Mechatronics
Objective Advanced Micro-mechatronics by MEMS technology and its applications

"

Current Topics

- Micro hydraulic power source (micropump) driven by ECF jet
- Liquid cooling system by ECF micropump

- ECF flexible actuators (micro hands or micro manipulators)

+ Focus-tunable ECF microlens by MEMS technology

+ MEMS-based ECF micro rate gyroscopes

:I:-Ji
2300
MEMSE T2 AULWZECF¥ A4 7RAL—FP v (A
ECF micro rate gyroscope by MEMS technology

REF BHKER e

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 O R2iE
O tadano.k.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46

Master-Slave System with Force-Sensing Master-Slave Manipulator
Abilities using Pneumatic Actuators for ~ for Reconstructive
Laparoscopic Surgery Surgery

W E ART 4 7R, NEER 2T L
WFEN - B | SELABXEY AT LOER
BoROMIeHE | - FITER Ry bR T4
EREBRIEY AT L
EREREH YT L
Research Field Robotics, Human-Machine Systems
Objective Realization of Advanced Human Support Systems

Current Topics

- Surgical Robot Systems
- Teleoperation Systems
- Pneumatic Driven Systems

o
Pneumatic laparoscope holder  Robotic Holder for Ophthalmic
controlled by head movement Endoscope
MRFEFEL TV FMIEORY 2 XT 4
Surgical robot systems being studied

e BE s

Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 O R2iE
O nisisako.t.aa@m.titech.ac.jp
@ http://www.nis.first.ir.titech.ac.jp/

® R2-9

Current Topics

- Droplet microfluidics

- Functional particles design

- MicroTAS / Lab on a chip

- Micro/nano fabrication

+ Microfluidic particles separation

W B <A A/, /R RERE
WFZEER - B | MEBICH 2k e RERRO TFMIGH
BoREOWFEHYE | - WA AR T7NMAT 47 R
- BBV T R
c A aE - ARSI T N X
w4 A F /M [
CRFNBERA RS S TNAR 7 A U BRERIC & B HEEE - ok F IR
Research Field Micro/nanofluidics and Interfacial Science Mlcmﬂu'_ic production of functional droplets and particles
o — - -
Objective Handling of fluids and interfaces at small scales for novel engineering applications '_,__, 10

YA AREAICER L ATEE-SFEZ N LR EEBIERNE
Drug permeability assay through microfluidic droplet interface bilayers
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Asst. Prof. Yusuke KANNO

@ 045-924-5092 @ R2iE ® R2-9
@ kanno.y.ag@m.titech.ac.jp
@ http://www.nis.first.iir.titech.ac.jp/

Bl oW SEHRE

- BEERLT N
BRSPS ATA A=V
- A Y AKET A R

Current Topics

+ Microelectrode array devices
- Electrochemical bioimaging
+ Microfluidics

Rph EunoROmNEE
BanaAvE T P THELTCELNAAFHUAT AR
Biosensing devices developed based on various concepts

EH BIL #x

Asst. Prof. Naohiro SUGITA

@ 045-924-5094 @ R2iE ©® R2-38
@ sugita.n.aa@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

RIEOWFEHE

XA ANTLEERL-BERAE
- SUBBE ORI
CEER v T2 3 VHl

Current Topics

+ Microbubble-mediated ultrasound therapy
- Control of bubble size distribution
- Control of acoustic cavitation

BLEESPORES 7 X2 —1R
An oscillating bubble cluster in a stationary sound field

IWE #Bth mx

Asst. Prof. Tetsuya YAMADA

@ 045-924-5088 @ R2fE @O R2-23
@ yamada.t.ap@m.titech.ac.jp
@ http://www.yanagida.first.iir.titech.ac.jp/

BOEOFEHEE | - 17 BRNER
T YA T AR
C /KT AR S ERRE
Current Topics | * lon selective electrodes
* bioMEMS

- Nanoparticle and photocatalyst

ﬁ-

BN T % R A L 703 & A THfERRt o, MRS E T
BE), F/ -, KEERIG

Artificial cell membrane sensor and solution exchange using MEMS
Extracellular electron transfer, Nanosheets, Photocatalytic reaction

OEFEES OFE ORAMES OEmal Oh—LR—Y




EEJ H; *E'I' ?Eﬁﬁ j ? Materials Processing Sefence Research Core

Diamond-Like Carbon (DLC) # 3L & & 9 3 iRE R HERETME EE ) BB
Fabrication of DLC films and functional carbon thin films

BigsRNEa—74 7 Surface coatings to correspond to environmental preservation
hBN®DOE & Application of hBN nanosheet to proton exchange membrane of fuel cells
BE - vM4/08ENT Precision and micro plastic forming
I T e e
i I
1 i
1 I
I
i
I
i
I
- Proton I
REF 1 12 & 5 DLC OB - §
Improvement of wear resistance of Diamond-Like Carbon films by hBN ZF|F U 7z 8 2E Wi & h L
applying surface designing Fuel cells using hBN nanosheet I OG- SO |
HEEEEREA R Adhesion technology for car structures
EEMES Bonding technology for dissimilar materials, such as CFRP and metals
BRAEEEERORRE Development of dismantlable adhesive
MHEERIESIESTRDOEIR Property graded adhesive joints
b i
s peraay Captar= | e rpid e plmiles
alrerryh aloe
_ ) BRHEBEA DM
. wAFZTY 71b${$)ﬂ?§%&ﬂ§r Development of dismantlable adhesive
Adhesion technology for multimaterial car structures
X1 EHE
=2 s Prof. Naoto OHTAKE
DLC (Diamond-Like Carbon) ®Rifg - FSREAHT
® 045-924-5078 @ R2E @ R2-37 DLCIE A A ¥ & > K IRl ME % 555 BB, (BEERME,
O ohtake.n.aa@m.titech.ac.jp CERREEREOENEEZE L TWET, FERK

- ME#EEOI—T 4 v & LTGAMEATLSDLC
A—TA VI OERLEEELEHEL X T,
WEMEFEMET 7 X F v DLCE, B-C-NRT7X <> MED

@ http://www.first.iirtitech.ac.jp/member/core6.html#ohtake

it MBI R, BETS, 75X~ I%, B - gimnIs BRI R B% & BTSN - b 5 A RO — S M E &
v . dlg ot e B 4 AL AW 1y Al BB N © ) AT TUWES,
MAEER - TR | BRNSHEEMRNOBIREVERZ BIE L ZAIE Y 0t 25X b 8 0 B AR e (238 A L F B RS T AR
BiEomscRE | - X1 VEY FRKKE (DLC) BOMRERFK L 7 4 H 02— Kt 0T mESFLEREMAXETLET,
C /IR T T AR TAERRIEIC & 2 EBIEF LR D BR WOLCZ#ERK T 2CHICE=THRZARML T, DLCOMIZE
CTE< v MEEOHRRIL miERE s Rt ETm LS ET,
CAFVREFR LI ZRITRIFEDRR Y OLCHRAW -EEERMEoEEEREZMARLET,
- CNTAF A L 2B EMIRE S W EABRBECEERN LRI L2 LD TESDLCR—
CEERNMNRE TV 2 LASIROBERES ADA—T AV T ERELES,

Research Field Functional materials, Thin films technology, Plasma technology, Plastic forming

Objective Innovation in materials and processing, with “right material in the right place through right process

Current Topics | - Fabrication and tribological properties of Diamond-Like Carbon (DLC) films.
+ Thin films fabrication by nanopulse plasma chemical vapor deposition.

- Systematization of adamant thin films. + ./ XILRT S5 Z<CVD DLCa—F « > 7 L 7z A R Rk
- Three dimensional fabrication method using ion beam. 12 & ADLCHE DLC coated scissors for brain surgery
- Microbial fuelcell utilizing carbon nanotube. DLC films deposition by

- Joining of high tensile strength steel sheet with aluminum alloy sheet using ultrasonic vibration. |Nanopulse plasma CVD

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Waterials Processing Sciemoe Research Care

EE :FHH g Prof. Chiaki SATO

EEESRTOB/ERER
@ 045-924-5062 @ G2 O G2-20 BEEMEZRVIESE, hoRE, FIZIEAELLN, 6
O sato.c.aa@m.titech.ac.jp ALRLTERENMCHVOHFERETT, —F, EEAENLK

EIHBIE, FEBICBRANGERTEL LY ET,
BEEEAT LY SHRENB O TWeiEF B &5, &R
BT — 2 PTHAKICBET 2MBEERT 2L & b1, — K

@ http://www.csato.pi.titech.ac.jp/

Bresr BELS - EdHF DETAILBES>TVALT S &5, BEICHERLRE L
B EN - B3 | BERMOMRE L HARE o FETY., HNAMEN HITRITER LS

FEOWMEEE | - BREBEORERS

- e - RO EEES AP
C T IRF YU DEEES
- BTHRBOEEES GFRPR,

CZOMBATHEEES 2
Research Field | Adhesion technology, Solid mechanics ir] [ ' ,j_‘_r s i é"
Objective Development and implementation of adhesion technology 1,“1 |- I_.".if-&r =
Current Topics | - Adhesion for car structures .:E_-"T o R | li-.'l.if

- Adhesion for aircraft and maritime structures
- Adhesion of plastics

- Adhesion for electronics

+ Adhesion for everything

ool | 3
AR HBFRP L B O BEHES
Direct bonding of FRTP and metal

:F'E *EE! Bh¥ Asst. Prof. Yuki HIRATA

hBNF/ & — + BRI EMA A 4 > KIEEA QLA

@ 045-924-5099 @ R2E @O R2-37 hBNF/ & — b &I Lo & 5 ZRITRTFEERE, kD Ly

i ; [ MBEE IR - BEEHL, BMT AR -/ VY RTLDRH
O hirata.y.ac@m.titech.ac.jp ol Wy G
9 h-BN nanosheet Armchair edge

BREOMZEE | - BENZRIZRITY T U 7L OB ABEDRRE S L CHEERIR .
XAV EY MRRE (DLC) RO =RITMIEEDEF @

T IRV T al—YavItLBEERREA N =X LR
Current Topics | - Synthesis of graphene-hBN based multi-heterostructure and the development of its applications

- Development of 3-Dimensional DLC film coating technique
- Analysis of plasma behavior to elucidate the coating mechanism Schematic of h-BN nanosheets

Zigzag edge (N terminated)
Zigzag edge (B terminated)
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Komatsu Collaborative Research Cluster for Innovative Technologies

FaXmETE—2DEHAL Increasing power density of bent axis type axial piston motor
FRhER > 7T omEE L Improving efficiency of swash plate type axial piston pump

ZnDTPER F 7 1K 7 1 IV L DRk EEN & EIREFFFE

Formation behavior and friction and wear characteristics of ZnDTP derived tribofilm
TIVALVFYDE Yy F v IEFEERE

Improving pitting fatigue strength of axle gears

Piston taper [ Edge of cylinder bore
' ~ [Cylinder block
=¥ [Cylinder bore

o,

Piston
Small spherical part
A=t EE—% N7 v )
Bent axis type axial piston motor Traction machine
N
ﬁ?ﬂ’. ﬂﬁ% g (&I Prof. Masao KIKUCHI (Specially Appointed)

@ 045-924-5255 @ SliE @O S1-10
@ kikuchi.m.af@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

R E FZAROY -, EEME
ZnDTPEHED M 7 AR 7 4 L L
EBER - B | BEEEUES C L 28REROMALR £ ZnDTP-derived tribofilm
BEOMERE |- 71K 74 b 0)\\%55?6:%5 L/f:‘ m L] BREoREL | g, - ET T i
- ZnDTPAE b 7 AR 7 4 IV L DR EE) & EREFERIE - L i
CTORLENIIBU B Y F L SRSREDRE . - J,.f:'_‘*'w;_. &
CTR=T ATy IBI Y — IV DR L L', - r o
L LT 3
Research Field Tribology, Metallic materials = g o ‘__;
Objective Improvement of durability of the machine elements by tribological approach. Lot - S B P T
Current Topics | - Optimization of running-in condition focused on tribofilm formation. K2 ThT 970772

Axle gear of dump truck
- Formation behavior and friction and wear characteristics of ZnDTP-derived tribofilm.

- Improving pitting fatigue strength of axles gears.
- Improvement of sealing characteristics in floating seals.
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FAR T/ zw 3

Prof. Hirofumi AKAGI (Specially Appointed)

@ 045-924-5263 D SliE ® S1-10
@ akagi@ee.titech.ac.jp

@ http://komatsu.first.iir.titech.ac.jp/

WS E NT—TL ¥ bOZyREZDIEH

WEER - B | LEARBENERS X T LOSEREL - &3hEL

B O JeRRE | - SIC-MOSFETZ A L= AR E - SEXA[IEHFFDC-DCa Y N—2 & Z DA
CRAFLANDAYN=REZORFERISH
CRAFLANTAYN—2EER LR ERESERBERREBIERE > X T L
CBARBHEWS R T LDBEEL/ A R ERA

Research Field Power electronics and its applications

Objective High performance and high efficiency of power convererts based on the latest

semiconductor switching devices

Current Topics

- High-power high-efficiency bidirectional isolated dc-to-dc converters using the latest
SiC-MOSFETs, and their applications

- Applications of multilevel converters to grid connections

+ The next-generation medium-voltage high-power ac motor drive systems using mutillevel converters.

+ Mitigating techniques of electro-magnetic interference caused by semiconductor-based power convertsion systems

WA AHEFFDC-DCa > /N — &
Biderectional isolated Dc-DC converter

850V 16kHz 100kWZEE2S (11kg)
850-V, 16-kHz, 100-kW transformer with a weight of 11kg

RIE B mm o

Prof. Keiji KYOGOKU (Specially Appointed)

mF IEX mm oso

Prof. Masabumi MASUKO (Specially Appointed)

045-924-5263

S1i&

S1-10

kyogoku.k.aa@m.titech.ac.jp
http://komatsu.first.iir.titech.ac.jp/

00006
00006

045-924-5263

S1i&

S1-10
masuko.m.aa@m.titech.ac.jp
http://komatsu.first.iir.titech.ac.jp/

Hth B gme os@

Assoc. Prof. Shinji TANAKA (Specially Appointed)

@ 045-924-5243 @ Sl ® S1-10
O tanaka.s.aj@m.titech.ac.jp

@ http://komatsud.first.iir.titech.ac.jp/

i it FZARAY—, BHER, WA
FFEER - BR | EREHMWICE T2 HEBREORRL, REHEBREN, EEERRFETMm
BEOWMEHRE | - MEUaEE -2 0sdHN1t
- UM E € — 2 EEE O R EEIB AT
- RREUHER > T o shER £
Research Field Tribology, Machine elements, Fluid machinery
Ol Visualization of lubrication condition of sliding parts in actual machine, Mixed lubrication analysis,
jective Evaluation of friction and wear characteristics of sliding parts and lubricants

Current Topics

- Increasing power density of bent axis type axial piston motor.
- Mixed lubrication analysis of sliding parts in bent axis type axial piston motor.
- Improving efficiency of swash plate type axial piston pump.

FA—no—f—
Wheel loader

NARARRT Ay I bTYRIyay
Hydrostatic transmission
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Eﬂﬁmmﬁﬁ%ﬂ; : ? U'rban [isaster Preveniton Research Core

MEILZF - fEE Earthquake Engineering / Seismic Retrofit
HIIRIEE - REEE Passive Control Structures / Isolated Structures
it E L2 Wind Engineering

iR AEE
EXMAHEER

Tsunami Resilient Structures

Real-scale loading experiment

BEEREIEXLIAREEY Super-tall buildings & Civil mega-structures
KEIREX A QKRB Large base isolators & Large structural members

4 v
FOZE9 28H > 7 — MROBEREER
Loading test on the performance of reinforced concrete beam with opening

SEMEE b 2 B 0 413 7 9k B S R O EA BB E R

Real scale experiment of steel structure with non-structural components

EIEAERCEE DU ¢ A MTERE ERHUR Y > 78— DBIIIHREER
Flexural behavior of high-performance RC walls Full-scale size damper test

Eﬁ _IE g Prof. Tadashi ISHIHARA

@ 045-924-5484 @ J3E O J3-10
@ ishihara.t.ai@m.titech.ac.jp
@ https://www.tishihar.net/

i vaig BEREE - BT
MRBEW - BER | ~LF Y —FICH L THERABEREEY - S 0ER

BE TSI | - SR OB ARED o R E
SEE AU EBIC £ B HRBOBBERNR RS LI SRR

. N o Numerical response analysis of uplift behavior of buildings during
- CLTTHEE 2B ¢ 2 5B EREYORERTE earthquakes
- BIEEREYOMOBHA

- BEYOBKEE, BERENEE
Research Field Structural Engineering / Earthquake Engineering

Objective Realization of buildings and urban areas sustainable and resilient to multi-hazard

Current Topics | * Seismic design load for nonstructural components of buildings

- Damage reduction effect of uplift motions of buildings during earthqukes
- Seismic design method for steel building structures with CLT walls

- Reuse of pile foundations in existing buildings

- Flood load for buildings, Rain-on-snow load for buildings

KGR Y B DIREN & K5
Shaking table test of large-scale partition walls

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Prof. Shoichi KISHIKT

@ 045-924-5332 0O I3
@ kishiki.s.aa@m.titech.ac.jp
@ http://www.udpre.first.iir.titech.ac.jp/~kishikilab/

e J3-1

ERLGSHEIBEE O EA BT RRIC L ST

i eyt RE - Gk, KB & E IR, FEEIEERM, MR
TIEER - B8 | BEEYORGERELERL, BmadophXhzmty s
BREOWZHEE | - RHIRE v/ —, TEREOMRER

- RZ 2 BEDOERICED CENBERETMEE

+ 1815 L 7SHER M DA SR e

- LGSEMLEIEE % 12 U o & 9 2 FEMEE B0 D MR RHE G0

C BMEICE DV TR ERETEEOBE
Research Field Seismic control, Non-structural component, Socio-functional continuity technology
Objective Realizing the resilience of building structures, and enhancing the disaster prevention
Current Topics | * Seismic dampers and seismic retrofit

+ Quick inspection method based on the visible damage

-+ Seismic repair of the damaged steel members after earthquake
+ Damage reduction for LGS partition walls in eqrthquake

+ Seismic design index based on human behavior

Evaluation of seismic performances of LGS(Light Gauge Steel)
partition wall by out-of-plane loading test

AR E ae

Prof. Susumu (Sam) KONO

@ 045-924-5384 0O G5HiE
@ kono.s.ae@m.titech.ac.jp
@ http://www.udpre.first.iir.titech.ac.jp/kono/

® G5-1

EsRE - AWTRESRAD % F L\ 7 RCEBM O H T R 5%
Experiment on RC members with high strength reinforecement

i eyt BEEE - MELIY - %Ki 2 Y — bE
WMEEK - BR | ZON 22737 — FREEYDOEE
BEDMESRE | - SEKHI V7 ) — N ERMERFTICHERERIERC U A R
C B ICT CICEIH TR AR MERF IR REE B T IS Y X T LFR
S TLEFYRPTLRMLR AV = MRTERWBES - AEEEBEDRE
cBEYEZ A DMEMBIHOERIMERE L RBBED FABER L
Research Field Structural Engineering / Seismic Engineering / Reinforced Concrete Structures
Objective Resilient structures for various natural disasters
Current Topics | * Evaluation of capacity in load and deformation of high rise buildings

+ Proposal of high performance structures resilient to earthquakes
- Proposal of long-life and large-span buildings using precast and prestressing technology
+ Enhancement of seismic performance of piles and pile caps

THE DRI A & SIS 5 72 0 OTEER & E7 10
Structural test and numerical modeling of RC walls

(g Kl e

Assoc. Prof. Daiki SATO

@ 045-924-5306 @O G5HiE
@ sato.d.aa@m.titech.ac.jp
@ https://sites.google.com/site/daikisatotokyotech/

® G5-21

| 2.1
Inner Plate (Half) E
248:C

X-Y Section

z
]< Outer Plate
X

Current Topics

— ¢ merPlas
Halfol  Outer Plate Side
VEDamper  Side
: /
X-ZSecion  (b)
\

X

WE-BHAET > T2 REERINREICE 1 D HBEE L v/~
BEERERY (T ORIBEESHOBRITER

HF v /RR) Temperature Distribution of

High-rise Isolated Viscoelastic Damper under Long
Building where Duration Loading

MELIE FIREE, REEE, MEKRE

MERAR - BE | = - BICHT 22D - ROLEYDOEE

EOEOWZEEE | - RAPMES CRAORKERER LICL 2T 4 N1 ABFHOEEEE L 725k - REESE
DISEFFERHE S & OREFFFEDORE

Research Field Response control building, Seismically isolated building, Wind-resistant design

Objective Construction of safety and security buildings to earthquake and wind

Earthquake and Wind
Observation are Carried

Response evaluation of vibration control and seismically isolated building considering
characteristic change of devices by long duration loading such as long period ground
motion and strong wind, and its design methods

out in Suzukakedai
Campus
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Assoc. Prof. Koshiro NISHIMURA

@ 045-924-5326 A )i
@ nishimura.k.ac@m.titech.ac.jp
@ http://www.udpre.first.iirtitech.ac.jp/~nishimura/

® R3-16

BEzET8%H 7 ) — FROBIEER

Loading test of reinforced concrete beam with opening

it BEEE, MEIY, a7 ) —MEE
MREW - THE | 30U — P REEYOEEL R oRE
BSEOWFEE | - KB U — MM OE - EEMEE
C-EBLEBT RSOV — N ROEEE
- MEMStE > H2RWEEYDE=Z Y v IO
S ) — MEMOEREF O
- REBRREAEEORCE T HEEOMENE
Research Field Structural Engineering, Seismic Engineering, Concrete Structures
Objective Improvement in performance and safty of building structures
Current Topics | - Bond and anchorage performance of deformed bar in reinforced concrete members

- Structural performance of reinforced concrete beam with opening

+ Monitoring method for measuring deformation of building structures
- Mechanical performance of lap slice in reinforced concrete member
- Seismic performance of RC frame supporting steel roof of gymnasium

MEMSHIEE £ > 1 &
Measurement by using MEMS accelerometer

ERAE

MUKAI David Jiro #sis a3t

Assoc. Prof. David Jiro MUKAI (Specially Appointed)

045-924-5384
G5
Gb5-1

0000

https://www.uwyo.edu/civil/faculty_staff/faculty/david-mukai/

ALEX Shegay mx

Asst. Prof. Shegay ALEX

@ 045-924- 5306 @O G5
@ shegay.a.aa@m.titech.ac.jp
@ http://sites.google.com/site/daikisatotokyotech/

® G5-21

BiEOWERE | - WREOZ M

- B L BRCED RIEHEARE

- RCEDTERES 7 L — LTHEERE
Current Topics | - Seismic performance of ductile RC walls

- Repairability of RC structures
- Perormance of mixed wall-frame systems

SERDEE (T EARN 7 L — LBOER

Testing of a full-scale wall-frame structure with non-structural elements

PRADHAN Sujan ms

Asst. Prof, Sujan PRADHAN

@ 045-924-5326 0 JiE
O pradhan.s.aa@m.titech.ac.jp
@ http://www.udpre.first.iirtitech.ac.jp/~nishimura/

© R3-16

BOEDHERE | - L v A HEEEE 0 mEAEREITHE S & U
LY HEBEAB T ARCEEEY ORI
- CLTEEZ BT Z2RCIEEDME R
Current Topics | - Out-of-plane performance evaluation and strengthening of brick masonry infill walls.

- Seismic performance of an RC frame building with infill walls.
- Seismic performance of RC frame with CLT infill walls.

IREN A RERIC & B L > HBE D EAMERLTE
Shaking table test for out-of-plane performance evaluation of brick
masonry infill wall
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Research Center for Biomedical Engineering

2. 1 % Overview

RRIERZARRERBIMIAT, RRERERARZEEE
TR, [LERFT/ TNA AWK, A FEF LF
ERICR U BR S NIZ[ERERTZ] 2R E T2 RN EE
By hD—JBMRIARTH Y, SMERRDRHZENZTND
REDFOEEREITERT 5 EHIC, BRAOAEEI=Z2=
T EHEMKRZRFEL, EE-RR-/\1 7 REOZERIEET
FDMRZ L HRRET Do

The Biomedical Engineering Research Center places its
primary focus on providing an interdisciplinary network for
researchers in the field of biomedical engineering, as
authorized by Ministry of Education, Culture, Sports, Science
and Technology. Being made up of four institutes, namely
Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST) at Tokyo Institute of Technology, Institute
of Biomaterials and Bioengineering (IBB) at Tokyo Medical and
Dental University, Research Institute for Nanodevice (RIND) at
Hiroshima University, and Research Institute of Electronics at
Shizuoka University, this research center utilizes the specialties
of each research institute to enhance the functions of each
university, promotes interdisciplinary collaboration with
researchers of other national and international institutes, and
contributes to the future improvement of medical service,
health care system, and bioengineering fields, by widely

applying interdisciplinary research achievements in society.
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Research Center for Biomedical Engineering
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Overview

Laboratory for Future Interdisciplinary Research of Science
and Technology, Tokyo Institute of Technology has signed the
comprehensive cooperation agreement on medical and dental
engineering and technology with the Graduate School of
Dentistry, Tohoku University since July 5, 2016. The purpose of
this agreement is to promote collaboration researches on
medical and dental engineering and to develop human
resources through the collaboration research, thereby to
achieve the significant and rapid development of medical and
dental engineering and technology.

In order to accelerate the collaboration, Prof. Keiichi Sasaki,
currently Vice President of Tohoku University, has suggested
the Innovative Dental-Engineering Alliance (IDEA). In this
activity, we have been actively engaged in mutual research
exchanges and joint research, and we have visited each other
once or twice a year to deepen the collaboration.
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REEA  Access
@I INITEF v /IR ERBITHEHHR (TIHIFERTERESS D)

Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)
@ K[LF v /R BHERBTAHIR - BER (KELRTHERES1H)

Ookayama Campus (1-min. walk from Ookayama Station, Tokyu Ooimachi/Meguro Line)
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Research Cores Campus Names Buildings
HMEE L TFHRa 7 TENTE R2#k- J 3%
Intelligent Information Processing Research Core Suzukakedai R2 and J3
EHA / N—> a3 vffRa7 TENITE R2#k:. J 14 ) 34
Imaging Science and Engineering Research Center Suzukakedai R2,J1 and J3
BFEEES X T LR DT TINITE R2# . J 2% ) 3%
Applied Electronics Research Core Suzukakedai R2,J2 and J3
BEiEeeERBMR T TEMNTE J 28k ) 38k
ICE Cube Center Suzukakedai J2 and J3
74 b2 REEY AT LHRIT ERERAE- R 21k
Photonics Integration System Research Center Suzukakedai R2
AR F9 SR
EFSF/IL Y bR ZRMRAT Ookayama South Bldg. 9
Quantum Nanoelectronics Research Center TENTE S 21%
Suzukakeda S2
G AR T TENITA R2#-G51R
Applied Artificial Intelligence Research Core Suzukakedai R2 and G5
A ERTEHR T TENA R2ME- J2/%- ) 318 - G2/%
Biomedical Engineering Research Core Suzukakedai R2,12,J3 and G2
SoimM R EE O 7 TIEMNTE R2%- ) 34k
Advanced Materials Research Core Suzukakedai R2 and J3
HMEIFRIT N A BRI T TENTE R2M-G2#&
Smart Materials & Devices Research Core Suzukakedai R2 and G2
FHEXN/ TNAZRFELAT TIENITA R2# - G2
Innovative Mechano-Device Research Core Suzukakedai R2 and G2
BEA D/ VAT LRRAT EERA R2# - J 31
Industrial Mechano-System Research Core Suzukakedai R2 and J3
BRI DT TEMNTE R2M- G2k
Materials Processing Science Research Core Suzukakedai R2 and G2
BHBIHR 7 TEHIE )1 ) 34 G5
Urban Disaster Prevention Research Core Suzukakedai J1,J3 and G5




WX Map
TEDITEF Y /NR
Suzukakedai Campus

#HREEETREXRIEHET 4259
4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa

KEAWLF ¥ /38R

Ookayama Campus
RER#FEEXAMEWL 2-12-1 EAE ERo0
2-12-1 Ookayama, Meguro-ku, Tokyo

" xmum
= Ookayama Station

EXHE, BM
to Oimachi, Meguro
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