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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,
material engineering, 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
Electronies (Shizuoka University), and FIRST. We started Phase [l of this
activity in 2022 to build on the achievements of Phase I, 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
orgarnize 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

suppart.

April, 2023  Director, Professor
Dr. Kentaro Nakamiira
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The Laboratory for Future Interdisciplinary Research in 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, material engineering, 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 & I Laboratory produced two Japan Academy members, Professor Issaku Koga (research on
quartz crystals) and Professor Takashi Nakata (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 15 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. The Urban
Disaster Prevention Engineering Research Core have played a major role of the Multidisciplinary Resilience Research Center.

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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# History

GBI FERTRHE

The Laboratory for Building Materials was established.

FE TR FERIT B B

The Research Laboratory of Precision Machinery was established.

RN FERTI E

The Laboratory of Ceramics was established.

BF LSRRk E

The Research Laboratory of Electronics was established.

BT LR AT BRRET AT Sk

The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.
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The Laboratory for Building Materials, the Research Laboratory of Precision Machinery, the Laboratory of
Ceramics, and the Research Laboratory of Electrical Science were established to join Tokyo Institute of
Technology under the new system.
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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.
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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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The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.
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The Japanese name of the Imaging Science and Engineering Laboratory was changed.
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The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.
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Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.
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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 affiiated to the Precision and Intelligence Laboratory.
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The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.
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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.
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( 2017)

Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded
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( 2018) Materials Processing Science Research Core was established.
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NuFlare Future Technology Laboratory was founded
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RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems was founded.
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ya0ie) Komatsu Collaborative Research Cluster for Innovative Technologies was founded.
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LG X JXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs
was founded.
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( 2021)
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Applied Artifical Intelligence Research Core was founded.
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Smart Materials & Devices Research Core was founded.
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ENEOS Smart Materials & Devices Collaborative Research Programs was founded.
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LG Material & Life Solution Collaborative Reseach Clusters was founded.
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{ 2023)

ENEOS Smart Materials & Devices Collaborative Research Programs closed
@ == 7L 7T ) n Ui A R & e AL
NuFlare Future Technology Laboratory closed
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Innovative Dental-Engineering Alliance Research Core established
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Mathematical science and engineering of brain information processing

Ea—9AYRT7zAREN=F e VYT YT« Human interface and virtual reality
Ea—UYRES X2 —T7 4R Human olfactory interface
BASENELHESER Natural language processing and computational linguistics
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Artificial intelligence and human-machine interaction
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Human interface using multichannel EMG signals Haptic interface and physics engine for dexterous manipulation of virtual objects
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Research Field Natural Language Processing, Text Mining, Computer-Assisted Language Learning
Objective Development of the technique of natural language processing and application systems “--.: # mit ee— - : &
Current Topics | * Incremental Language Understanding Model (Robust Semantic and Discourse Processing).

- Automated Text Summarization. =EEEd . EAEESE

- Development of Communication Assistive Technology for People with Disabilities. Y=V WATATERRELETHRR 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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Intelligent Information Processing Research Core
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Prof. Yasuharu KOIKE

@ 045-924-5054 @ J3E ® J3-11
@ koike@pi.titech.ac.jp
@ http://www.bioif.iir.titech.ac.jp/klab/
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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
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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.
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Frof. Takamichi NAKAMOTO

@ 045-924-5017 @ R2i&E ® R2-5
@ nakamoto.t.ab@m titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp/
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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

oy IV AT LA
Odor sensing system

T TNEBT A RT LA EFHIAVT Y
Wearable olfactory display and contents with scents
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Assoc. Prof. Shoichi HASEGA WA

-

@ 045-924-5049 @ R2i%2 @ R2-20
O hasegawa.s.ab@m.titech.ac.jp
@ https://haselab.net/
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Research Field Virtual Reality, Human interface Real-time FEM for haptic display of mater'\a!feelig
Objective Information environment for vital, active and joyful life
Current Topics | * Physics engines, haptic interfaces, and dexterous manipulation in VR environments
+ Character motion and VR avatar control
+ Conversational agent with gaze and gesture interaction
- Application and extension of metaverse X5 ROBERBEEA YRS T ay
Character motion design environment and interaction
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Iutelllgent Infor mation Proc essing Research Core
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Assoc. Prof. Kotaro FUNAKOSHT

@ 045-924-5294 @ R @O R2-7
O funakoshi@Ir.pi.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/
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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

+ 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

robot based on respiration synchronization

IV rOBEICLBN—YF U T RHER
Personality synthesis based on migration behavior

iAo OIFFMTRBEE (5 HEE, | X))

Image-based non-contact respiration signal estimation

ANy A ST

Asst. Prof. Satoshi KOSUGI

@ 045-924-5295 0O R2E ® R2-7
@ kosugi.s.aa@m.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/

CRLEE ERHIERS Y b7 -2 2R bEERFEE Y 7 L OflE

BoR QR FEFRE
HEBEBEAWEISIET—h—DL Ry FIEEOHERL
cERBRETILEIGAL-EREECEAER

Current Topics | - Controlling Image Editing Software by Combining Reinforcement Learning and Generative

Adversarial Networks

+ Improving the Efficiency of Crowd Workers' Retouching Tasks Using Active Learning
- Personalized Image Enhancement with Language Models

EHREIEDEAEREOF
Example of Personalized Image Enhancement

SUPAT Saetia m#

Asst. Prof, Saetia SUPAT

@ 045-924-5066 O R ® R2-15
@ saetia.s.aa@m.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/kylab/

RO FTRE

‘oA sTAETAET IV
-y —FERE
fEETr FOE—2AVEREGRS T

Current Topics

- Brain connectivity model
- Episodic memory

- Transfer entropy-based causal discovery algorithm

F — —
— ==

o o veEmmm _jeim
u"— ' L2
i f+l-= ==

fMRIZBROFER VIS T 4 ET 4 ETILOF]
General experiment paradigm and sample connectivity model

DANI Prasetyawan s

Asst. Prof. DANI Prasetyawan

« Interference suppression analysis for odor sensors
+ Odorant sensory test analysis by human

@ 045-924-5050 @ R2&E @O R2-5 i
@ dani.p.aa@m.titech.ac.jp s ) =4 '-
" © http://silvia.mn.ee.titech.ac.jp/html_en/access_en.html == r 7‘ ' s h =5 ; L
' e | IE‘— o e ey & 4e
BOEDWIRTIE | - YNVT T LA HRE VY —CEICHFY BRDIT .
W 2 — DTSR j. M Qg —
- AR £ B Y BRRESH =" e ﬂ
Current Topics | * Odor reproduction analysis based on multi array gas sensor T E— —

- =
FY BRI OFIE
Procedure of odor reproduction analysis
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:I‘%E’- iil% /r / NN — ‘T/Ej ?/ J]}:F%LLE,‘:[ 7 Imagingv Sp_l:,e,nce and l}’ngineeifing Reseam:]! Center

EB/T/NAR [ XRT A

Integrated devices, circuits, and systems

- IXINF B/ NS EMEEIES AT/ Energy minimum-point operation integrated systems
-BIEHEE D X'UEIRE . 7-F+79F ¥/ Ultralow-power memory circuits and architectures
ABUNR=R-P—F79F v/ Memory-based computing architectures
-Beyond-CMOSF /{1 X/ Beyond-CMOS devices -ZAEFE R/ Themoelectric generators for IoH/IoT applications

R RUAVE—=T AR

ILEITILILYNO=HZ/ Flexible electronics
-ILF3IINFT1 AT A/ Flexible display
- 44k 17>/ Biosensor

AlIZVIaI)V XL -V )a—av
-AIVYU1—23>/ Al applications
Ty -B)\(ILTyZAI7) )X,/ Edge and Mobile Edge Applications
‘b1-~NAAH-J14AV1—-33>/ Human Interface Applications

TFTOINEEAVT7 T

- SREL - ER A4/ Authentication+ Authorization
- A¥—Mh—R-FvF/ Smart cards and elements -7 —#44347/Data Analysis

-F5EFY—E X$%4f/ Utilization and Application service

Man-machine interface

BT MOZ42/ Organic electronics
-IRIEt > Y/ Environmental sensor
ATRIMEA A—ST>H/ Near-infrared image sensor

Al algorithm and solution

Digital-society infrastructure

-7 )\{ AEIBH i/ Device management

P

| b e edige derveies
Al ewnided

A=t SEDOIoHER) Internet-of-Humans (IoH) Technologies for Smart Society

Fr wviass|cal
applicitiiine

@ 045-924-5291 @ R2E O R2-59
. @ kumazawa.i.aa@m.titech.ac.jp &
@ hitp://kuma2.isl.titech.ac.jp/ - -
iz BRIE, 21— — (> 2—7 4R, BREE 41 | ==
S Bkt /Y OGHRE ERIUE BEIEONRREERL, BBEE SE74 VB, BRHATREOESRES AT B, SHht I LRERT TR -
BIEEN - B® | bl 0l Binivs7))a soraRAVLOLTS, M SUSR T 7o s oS, | SERAXTHBLATA AT EOLL 2
EiropesE | - DEOAETRE CHAEE P RMREICEBRBHZIM < IHA Miilti-iiodal tser
* MRI, XREEREOERBERDT (—77—= 71: & B EGRRH & BB EME interface
CERIRRICRETESNE - B8 - BHEAEN - mELBEOMEBRRTEE
- By (@R, EH, IEE Yv4n, B & XvF, GPS, ) L8E BE,
MEIERIETEE G A7) ZRAVBILFE—LIL - A—HP—( v E—T A2
CATLFAERIAZERAV D AMITEOSIT J
Research Field | Image Processing, User Interface, Machine Learning . P | 2 |
— — - —— : = : (N T T T — T L
Obiective The objectives of our research acivites are as follows: Exploring novel image sensing and recognition principles, applying them to automated cruising of automobiles or drones, r B
] production lines 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-maching-interaction. Innovative machine learning and deep leaming principles and their application are investigated.
Current Topics | * Image recognition techniques for factory automation: robot vision for assembly and detecting defects in products.
-+ Automatic diagnosis of Medical images such as MRI and X ray images by deep learning. - 4
- A small and energy-saving tactile display for mobile or wearable devices. 1] e ] W WL
+ Multi-modal user interface using various sensors (image, pressure, acceleration, gyro, rotation, XREGD 5T 4 — 75— v CREBETHRE
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.
OLFEEFES @OFEE OFALNFE OEmal @F—sH~—Y
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Ilzzdgifzg Sciénce and Engineering Research Center

RE A mmu

Assoc. Prof. Hiroaki IINO

@ 045-924-5181 @ Ji&
O iino.h.ab@m.titech.ac.jp
@® http://www.isl.titech.ac.jp/~iino/

e J1-2

e

EWILZbOZIR, A XYY TTNRAR
MEER - BFE | KEREA A -2 7T 2000 ESMEOEH#EEGMRIORR
EOEOESRE | - SRELREEEHEEFM R ORRE
- ReEMBEEEREAVIEER IV R R
- RBEUEERALLART e A0R
- REUBEFEEOBREEFEOMRE
cBREEBMEEREBAWEA P IL S PRI RAT 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

TIZAFy 7 EREI
DR VP RE
Organic transistors using liquid crystalline
organic-semiconductors fabricated by solution process on a
plastic film

TAEATHER L RR TR EE

INE B wae

Assoc. Prof. Takashi OBl

@ 045-924-5482 @ R O R2-60
@ obit.aa@m.titech.ac.jp
© hittp://www-obi.isl.titech.ac.jp/

Wgesr2F HSBR AT L, ERBRLE, EREGNE
WEER - B3 | H20ERLE XA 5 IEHRLE - ERMERTORRE
BEOWERE | - AR BFRIFERVICH— FOME

- EEERO S EN B omRER

CEFEAXY b7 RERS X T LOHRRERE

CRILTFANY B VERE RV ERBERETOMR

- EREGROBEBRFEOHR
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

e Y TE v ST

e
L
el ——
FIDOZEFA L - ERHTF o RBEEHEDIRE
Easy and Secure Electronic Consent in the Medical Field

-
e

E_'J

GANZFA L - EER O B iR
Conversion of stained images using GAN

wE B e

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 O J3F
@ sugahara.s.aa@m.titech.ac.jp
® http://www.isl titech.ac.jp/~sugaharalab/

O J3-14

I E

EET/NM R, EEEE, v/ /ORABRBEES 20
WEER - B | BEEEBACMOSATY, BTAALF—HERCMOSA Sy &
TERMEAEY, Beyond-CMOST /A X, BABEREEL1—1L
BiEOWEEE | - BEBEY 7 ¥ 3 »SRAM
IANF—BRNRBESRAM, Z 2 —F W3y T =0T 0T L—%&
CHREAVWCEBREY A JDRABRBEEY 20
cEIVILZbAZy I NSV RE, TMERMESRAM
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

OTFEES
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Imaging Science and Engineering Research Center

KEF B mges( sm

Assoc. Prof. Akira OHNO( Specially Appointed)

045-924-5181

J1tE

J1-2

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

00006

AR E—BS @ #@

Lecturer Shuichiro YAMAMOTO( Specially Appointed)

045-924-5456

J31%

J3-14

sh_yamamoto@isl.titech.ac.jp
http://www.isl.titech.ac.jp/~sugaharalab/
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: %%*‘2" ﬁg‘:‘/x ?‘JA EZI:%HE:I 7 : g _Applied Electronics Research Core

BEET /MR, BETE Ultrasonic Applied Devices, Acoustic Engineering
KRB, loT Ik Integrated Circuits, [oT Applictations
RREFZ7X<IE, 77X2Hhah Plasma Engineering, Plasma Spectrochemistry
AlavEa—74 7, HFNE AI Computing, Parallel Processing
K774y, MEMSt Y Optical Fiber Sensors, MEMS Sensors

e
i

As BT EEee

ey L P

Fraquency. 1.5 MWz - Concave transducer
SERBE WL D AR O EEFTH HL EHZ Sy 7 A%y v #Y 7 [
Ejection of micro droplet with focused ultrasound Quadrature Backscattering Circuit

Y =7 RRFERR T X <&
One-Chip Inertial Sensor Linear type atmospheric low temperature plasama

':F”H @kﬂﬁ iz Prof. Kentaro NAKAMURA

@ 045-924-5090 @ R2&E ©® R2-26 3 > i s
@ nakamura.k.ah@m.titech.ac.jp ;
@ http://www.cns.pi.titech.ac.jp/

LoiE it ig EEIGAT S X
HEAN - BR | 96 L EZRRAET 3 VYV RTLABLVED T/ F2I— R LOBE e b
EoE OFSCaifE | - BERIC K 2R FFEMBGE - 1R1F —
CBERE—X-TI/Faz—2%

- RERZRO-OON - BEFE
S KT T AN Y E

C BIEERAF R

Research Field | Applied Acoustic Devices

Objective Development of high-speed distributed sensor system and actuators

- [ m—— )

Current Topics | - Non-contact transport/manipulation of droplets using ultrasonic field. LTI (- & 2 IHERRRED AN R > B OREH%

- Ultrasonic motors and actuators. BuwazeT, FibLoRBeEPCHERTIRE - BET 2

- Optical/ultrasonic measurement for health y CEEEELICVES, E, BRCEBICLEERITONE
pical/u ERESIEENE A5 L bRELTOET (R,

- Optical Fiber Sensors. BENEEDHIC b5y 7ENEEF (TEH.

+ Visualization of acoustic field Non-contact manupilation of droplets using ultrasonic levitation.

OLEFES OFE OFALNFS OFEmal @F—i~—
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Applied Electronics Research Core

A BN am

Prof. Masato MOTOMURA

a: A

@ 045-924-5654 @ I3
® motomura@artic.iir.titech.ac.jp
® http://www.artic.iirtitech.ac.jp/

@ J3-30

g wer i AlayvEa—F4 w7 (RERITAIRARE - iR =v b & L T2019EEICHKR)
WEER - B8 | HEEBRAET—FT 7 F v ICLBEBATHET 7Y 5 — a O
BEOHEHEE |- BB =—a—F L%y +7—%2 (DNN) 775 L—%

TV TNSERT S L—4

P T

BED) AV IA X277V Ea—FA4 v TRT—%F0F v
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.

RERE VS - RRFIBHET=— 1 > 7704 v HLSI
Annealing processor LS| with fully-parallel update for
fully-connected spin systems
STATICA (Stochastic Cellular Automata Annealer)

(2 S

7 s

Assoc. Prof. Hiroyuki ITO

@ 045-924-5010 @ 288 @ J2-31
@ ito.h.ah@m.titech.ac.jp
@ http://www.ateal first.irtitech.ac.jp/

il it

EHEOE, SEEEE YRy bT7—2, loTISAR
WEER - BR | EEMEBEREME 2B A v 2 —7 = — REMOAIH
BEOWERE | - BIEHBEEHERL Y EIBEAN

- B4 B REARAT

CBE-BERT=_R Y IHEIM

- EERITEAM

- ERLAE AR E AT
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

ESEEROEMIBEE 77 a LN YA Y
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

L i P )
B -EERT=& ¥ /iR
Monitoring Technology for Dairy Husbandry

ey BB e

Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 @ 288 @ J2-32
@ okino.a.aa@m.titech.ac.jp
@ https://ap first.iirtitech.ac.jp/

e

REET7A<IH

WA - ER

HLLWARETZ AR EBEREL, BERE 2, RE MHE0STCEATS

BRI OWFEFRE

cBTHOBRECORREVLFHRT I ATEBORREL T / LREE~DIGH
- EGRENEY S EFRNEROBBESTY AT LR

- iPS, M AMIBEOE—RENEME TR TERERT

CERT I XATICLSEA, kM, KREHRHERAE
CHTLWERELE Q-7 4 v IRARAR L BREREES~OILA

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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@ 045-924-5051 @ R2E @ R2-25
@ tabaru.m.ab@m.titech.ac.jp

® http://tbrfirstiirtitech.ac.jp/

il it

TETZ, EREBER BEail® @Iz
PIFEERY - B3] | AHRETE, TROGEAVEIEFICETARRET-THY, B ERYH, AT, BEAHOLAEERLTLET,
BIEOMEEE | - RO IrEhhsE R
ARSI LLWELHVEEE Y
CTFHFEERWEREBOBEA X —P 7
CBERIO-CHBESERVWEREE=4
CHEBBRD T a—VarvAA—S 0%
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.

TLERVWERLDLMEL Y
Tactile sensor utilizing acoustic responses of an elastic tube

CHU Van Thiem ##

Asst. Prof. Thiem Van CHU

@ 045-924-5654 @ )3k @O J3-30
@ thiem@artic.iir.titech.ac.jp
@ https://sites.google.com/site/thiemev/

RIL DT FERRE

CRXARAa Y Ea—T A S
o YAV T AX G TINTA P Ea—~T 4 2Y
- WF NI

Current Topics | * Domain-Specific Computing

+ Reconfigurable Computing
- Parallel Processing

= : : s o |
WTEF @ - i S
".'. y i ’ e ————

RRBIE @ L NP
Research Topic: Parallel Processing

s

WHE s

Asst. Prof. Sangyeop LEE

@ 045-924-5516 ? GlE ® G1-30
@ lees.af@m.titech.ac.jp
@ http://www.ateal first.iirtitech.ac.jp/

BE oW | - MEMSIIEE >4 — - Beyond 5G,/6G X 7 AFIREE (F 5~ v EsE)
C 2R/ TFIAMYERERS - Ty ERBERERERT YA v
Current Topics | + MEMS Acceleration Sensor - Beyond 5G/6G System Development (Terahertz)

« mmW/THz Circuit Design - Antenna/Frequency Selective Surface Design

TiH A7 o

©® 045-924-5052 @ R @ R2-26
@ ywada@sonic.pi.titech.ac.jp

@ https://www.nakamura.pi.titech.ac.jp/

BOE DR JE R

 BERT N ZDQBUERT
- BEREERIC L 2825 O BUERAT
- SRR Y —88M
Current Topics | - Numerical analysis of devices using acoustic streaming

« Numerical analysis of ultrasonically levitated droplet
- Vibration control using topology anaysis

BEEERICEVFE - BREShIOREE
Tal—vavliBER

MPSHFiE T3
Simulation of a droplet levitated and trapped by acoustic standing
wave using moving particle semi-implicit method

OTFEES
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Asst. Prof. Motohiro TAKAYASU ( Specially Appointed)

@ 045-924-5516 @ GlE O G1-30
@ takayasu.m.ab@m.titech.ac.jp
©® http://www.precisionmechatronics.mech.e.titech.ac.jp

-
BIEOWEEE | - @D REMEMSILEE L >+
+ CMOSEREEE « BERHEIER
- 3WMMEMST /1A X
Current Topics | - High-resolution MEMS accelerometers

+ CMOS capacitive-sensor circuits
« Tri-axis MEMS devices

(a)MEMSHIERE+ > 4,
(b)CMOSHEZE R HE K, (IMEMST /XA 2
(a)MEMS accelerometer,

(b)CMOS capacitive-sensor circuit, and (¢)MEMS device.

ANHHE KT ws

Asst. Prof. Akane YAIDA ( Specially Appointed)

@ 045-924-5689 @ 12f8F © J2-32
O yaida.a.aa@m.titech.ac.jp
@ https://ap first.iirtitech.ac.jp/

« Development of low-temperature plasma sources and application to spectroscopic analysis, environment, and materials
- Ultra-trace elemental analysis of river water, sewage treatment effluent and tap water

BEOWESRE | - E—MihoMExioinEEmsE
CRREERT 7 A EBORRK XD, BE, MEGH
AR, TAKALEBRGRK, AGEKDBHMETRDIT
Current Topics | - Development of highly sensitive multi-element analysis system in a single cell

LRRDFTDI=HD
FHUELT X<

P agien BNt oLo0E LYy — & —
RATRRIRE R AT E Cell sorter for single cell analysis

Inductively coupled plasma
time-of-flight mass spectrometer for
multi-elemental analysis (ICP-TOF-MS)

(Cell sorter)

OTHFHES OFEE OFALNEE @Emal OF—A~R—Y



5@\%@*2( ﬁ[é *féf i %j 7 : : ICE Cube Center

£15E % - RF CMOS[E B Integrated Circuit + RF CMOS Circuit
7AVYLREVYRY VT—9 R T L Wireless Sensor Network System
EEREEESRH 77y b7+ -4 Platform for Integration with Diverse Functionalities
& {LCMOS-MEMSH: Integrated CMOS-MEMS Technology
AJA—L-IL7bAZIR Swarm Electronics
BAN—=F 4 PANVRATL Cyber Physical System
BBCube =Rt K MRS BRI BBCube 3D Large Scale Integration
A7 ORET /N R Microfluidics Device
74 Ry FF vy FHIERF Wide Band Gap Semiconductor

-Commtlnnﬁfl‘ 2.5D

77 A b ZRITRBARE R
Tera-Byte 3D Large Scale Integration

yal Jﬁ % iz ( R D) Prof. Noboru ISHIHARA ( Specially Appointed)

@ 045-924-5056 @ J2lE @ J2-31
@ ishihara.n.aa@m.titech.ac.jp
@ http://www.ateal first.ir.titech.ac.jp/

W FFAS7AY FIY FERERKEY 2 -AENB LU, Z0LAER
WEER - BE | 7r0/ERER/ TV - LoRlEEERL, TL Y R/ RERETIEANTEORFRRICET 5,

BIEOWmeEg | - 7/ M ARG  {EEHRF CMOSEREEEE, €41 % —7 z—RCMOSKEREE, RiE
HEET N A 2O ETY > 7

CEVa-ABI ATV =AY 7 EIIT RN FUITICL BT A b2 A Y SRR DER &SEER
CURFLAER G TAX L RE VY Ry b7 -2 (EE BE TH 474 ZA~DOER),
IRLF—TRx=T A b, 2o ERICLZBHEPBIEER X7 LA

CMREETZ v b7 — L ERBT A REEOF T M

Research Field Integrated Circuits and Modules for Analog Front Ends, and their Applications.

Objective Contribution to a permanent society with higher performance analog integrated circuits (ICs) and modules.

- Device technologies : Low-power RF CMOS IC, Sensor interface IC, Modeling of
heterogeneous sensor devices

+ Module technologies : Prototyping technigques with open source software and hardware

- Systems : Sensor network (medical, agriculture, factory, office) , Energy management,
Vegetable cultivation management using electric sensors

- Design platforms : Open design platform for analog integrated circuits

Current Topics

QELEFEES OFE OFALES @Emal @k —AL~—



REEE AT FE T

ICE Cube Center

K BZ s s

Prof. Takayuki OHBA ( Specially Appointed)

@ 045-924-5866 QO 3 ©® J3-132
@ ohba.t.ac@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

ilEwip g BBCube = RITARBEEEEAM & & UG AT

WEER - B35 | AEEEZIZC 2BBCube = R ARBERBEMERAEL, HERET 5 I L TRR M
LOFEREXEERT 5,

B omsEE | - BEMSWOW/COWT Ot X, &, MR
- BBCube 2.5D/3D¥ R 7 L DBAFE
+ BBCube#Az& T & M EARAN DB SE
s TA RNy Ry THHORR
cWOWTF A 7RIS BHERE

Research Field BBCube LSI Semiconductor Process Development and Applications

Objective To develop the cutting-edge BBCube three-dimensional large-scale integration
technology and drive the semiconductor industry beyond scaling.

Current Topics | - Development of mass-production-ready WOW/COW processes, equipment, and materials.

- BBCube 2.5D/3D system development.

+ BBCube thermal design and heat dissipation technology development.
- Wide-bandgap materials research.

+ Social implementation through the WOW Alliance.

Sy FRELALY TAMOS

BRI

Bumpless vertical interconnects between wafers

CHEN Kuan-Neng #uz( #)

Prof. Kuan-Neng CHEN( Specially Appointed)

-

&

HES sz BE

Prof. Shiro DOSHO( Specially Appointed)

@ 045-924-5866 g ?;;924—5019
g ﬁd—ﬁiaz 9 281
© chenk.af@mtitech.ac] @ dosho.s.aa@m titech.ac.jp
o ’ Rl @ http://www.ateal first.iirtitech.ac.jp/
EP*‘T Z{—- #Hiz ( FFE) Prof. Tomoji NAKAMURA ( Specially Appointed)
Wabad poodad
@ 045-924-5083 @ R @ R2-32 L

@ nakamura.t.bh@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

BEEBTERICH T 5B - BEEEA

-

N—/8—F x 8— (VC) DOUF

AR

MEER - B8 | EFESEHIRETIHE, IR2EREANT, 98- 8K - TR, YRTLSEDOSBE Schematic cross section of vapor chamber (VC)
mEEzELEEHES e p— e
Fre—-: T 5 7 = -
BEOMERE |- aVEBBNOBTF I A ZHoEUBHE, 258K (RIE+5M) 2AVT, S8 & -
B TS BHET N R0BH - ——
- KDFEF, Bk, REZHRANCERVIRR S, 248%EDComputational Fluid Dynamics 1 | -—
Tab—ar 4 ; "
Research Field Heat exchange and heat transport technologies in electronic products i e ,8
R o
Objective Improve cooling efficiency of the overall system by dispersing, transporting, and | fl. .
exchanging heat generated by electronic products using gas-liquid two-phase flow. "I &2
Current Topics | * Development of cooling devices that disperse, transport, and exchanging heat generated 2 . J
by electronic devices with high power consumption using gas-liquid two-phase flow. - -
- . E—
- Computational Fluid Dynamics simulation for 2-phase flow that covers evaporation, ;,wgu:vcg;;s_ﬁigg@gg
transport, and coagulation of water in an integrated manner. Heat transfer performance of the prototype VC
OLFEEFES @OFEE OFALNFE OEmal @F—sH~—Y
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Cube

EHT FH ﬁ Z Eiz ( R Prof. Katsuyuki MACHIDA ( Specially Appointed)

@ 045-924-5019 (2 V2 ® J2-31
@ machida.k.ad@m.titech.ac.jp

§ ¥

LijEiwg i REEEEHL D HOERE{LCMOS-MEMSHEAMTICEI S 2%

PR - B | EEEERTE L IMEMSP o 4 A EASEIToNET, ChEORTELSIHE, H5
BRIE, HOWEIBHMOBHBT M AEBET B EICL Y PIIED TN REER LI
BELOFEAMLET, ARMERLT 00T 0L, BN, HAR, EEr&R
ICHELBERRINZARBET2 2B LET,

BiE OIS | - B9 @EECMOS ~ MEMSINERE € > 4 0%

- CMOS — MEMSE & aH 1 D BIZ:

- CMOS— MEMSF /84 ADE S 2 — ML DBIE

- MEMSHIEEE & > 4 D4R EEEHI AT O 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.

[ ———— h‘!!!‘l!-ui %
Current Topics | High sensitive CMOS-MEMS accelerometer CMOS-MEMSHRE + > ¥ DSEMBE & THOLSINEHE
SEM and optical photographs of CMOS-MEMS accelerometer

{& FH % iz ( &) Prof. Takashi YODA ( Specially Appointed)

@ 045-924-5083 @ R2E © R2-32
@ yoda.t.ab@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

e Wide Band Gap (WBG) 3¢5
Wi ER - B | SICR/ (GaNFR) FERDIGAR MERER LIS B E LRI

BIE ORI | - RFaHEBl
-7 A4 7 ZA LBERA
-ERAHIRET U v O

- RIBEHEZN

- SeiRWBGHE R T/ A RIS A

n-Buffer SiC layeric& 14 %
FA72A LFHBAT /S X
Lifetime measurement for
n-Buffer SiC layer

= T |
Research Field | Wide Band Gap (WBG) Semiconductor Technology = . 3 ' 4
j == g ‘
Objective Development of the High performance SiC/(GaN) devices $ -l ﬁ!_ii E :
Current Topics | - Defect-Free Engineering l - S ! ]
- Lifetime Measurement sy e i i 1o
- Dislocation Modeling - - r— - ::
- Diagnotics Technology AH-SICE5 R DBPDRFEDRaman 2 < 7 | b
+ Advanced Application of WBG Devices Hyperspectral Raman Imaging of 4H-SiC BPD
B 1
& 7K 3@ B ( R i) Prof. Young Suk KIM( Visiting)

@ 045-924-5866 @ J3E @O J3-132
@ youngsuk.k.aa@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

HgEs SRTABEERIEEICE BT/ L—> 2 Y RIFOEE ‘ ‘
WIEER - B3, | 300mmT A RV I DOBE BB T L—> a v AT L= RTEBER RS @

%, BELT TN OFE(WOW) CRIREAREICARL/10ICA 3 2 A SEEBED CRE —— . —_—
ERFTT/NARANRIBEIND, FKAUEBY BEE & THLL7-DRAM300MM Y =/

B OIEEE | - DRAM 300mm® TAOREREL, (~23 2 0>) s Thinned DRAM 300mm wafer

SR T EEDENY TAROBEEREEHTOER
CELINIT AN RO RIBRERE S LT /1 EEO BT

Research Field Process Integration Development for 3D LS| Devices

Objective To develop ultra-thinning of 300-mm device wafers and those stack process integration technology for
three-dimensional LSI technology. Because the physical interconnects length becomes 1/10 using ultra-thin wafers
and Wafer-on-Wafer (WOW) process, high performance 3D devices with low power consumption will be realized.

Current Topics | - Ultra-thinning 300-mm DRAM wafer down to 2- um
- Bumpless vertical interconnects between wafers
+ Analyses of defect generation and device characteristics for thinned device wafer

QELEFEES OFE OFALES @Emal @k —AL~—



letonics Integration System Research Center
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BEE7+ b=y sy +7—2
FR T RT L

REBRIEE AT L

=R - EHESN BUWELAEBRTNMRX - VAT L

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

VCSEL@20W

-—

IRHRIR R AR — HERIRBICL 2 BBTHRETE

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

Ty VEEDTZDOV) 2T =7 ABRRGHE Ay FEREF
Silicon photonics optical swiches integrating WDM-DEMUX/MUX for edge-computing connection

2R 1T s

@ 045-924-5038 @ R2E @O R2-43
@ uenohara.h.aa@m.titech.ac.jp
B | © http://vesel-www.pi.titech.ac.jp/

Prof. Hiroyuki UENOHARA

BEE7+ b=y siy T—2, ESE - KERT /A R
WA - BE | 5% - ARBEES L VELREN - SHEERERRT 2 HEMT /M R - YRT LOFR - ' ‘
BEOWREE | - 8% - BTN SR - FFS BT e

s
EEE T £ B HIES TR . MR STIT.
- KOFDM7 K - FRy 7S BHREE > ) 3 MBIFTEMES - 7 0% b= MERI | Taigeted photonie networks i Uanohara Laboratory
- EREREFE(MWOMES O 7 0 R b —2iE - (SS{ETTHU B S

6 GHERICAAERERKET 7R - Ty VY —REXRR A v F o 7l

Research Field Ultrafast Photonic Network, signal processing, and Photonic Integration Device

Objective Optical signal processing and related integration devices and systems

Current Topics | - Optical signal processing / coding techniques for high-speed and high efficiency
- Optical linear/nonlinear distortion compensation using machine learning et i

- Silicon photonic optical OFDM add/drop MUX/DEMUX FFT circuit Q%;F%QEQ®>UJV7*bz?z%z4v?$ﬁﬁ¥-
+ Crosstalk suppression techniques for heterogeneous-bandwidth non-orthogonal WDM signals ity

Silicon photonics optical swiches integrating
- Optical switching technologies connecting edge servers toward 6G era WDM-DEMUX/MUX and control board

OLHEES OFE= OFANES OLmal @h—h~—



< Photonics Integration System Research Center

Bl f EB Bz ( F¢fE) Prof. Yoichiro KURITA ( Specially Appointed)
- E———
@ 045-924-5059 @ R2E @ R2-39 Chigat -
O kurita.y.ac@m.titech.ac.jp Integration = A
http: |- pi.titech.ac.j 1 P E et
(5] p://vcsel-www.pi.titech.ac.jp/ mﬂm' M‘ = :
A S EWE (EEEHOERER) - W ——
FEEM - Bl | 2L - L TRRORT—5 7 LEREI ORI = l! —t——
BEOWERE | - Fv /Ly FEBRN %}E&fﬁmi;;%‘gﬁ’& M;taﬁ: = Integrated
e o g (e ot Fully =E5400] Circuit of Integrated
Fy7l /,'\ Rt Scaling of Chipieﬁt Integration Circuits
- 3 DEREEA Technology
C Ty T Ly FEREGN ——
- EEEWHEREN
Research Field MetalC: Meta-Integrated Circuit (Integrated Circuit of the Integrated Circuits)
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 Fan-Outiifi
- Heterogenious Integration Technology Fan-Out Technology

/NI Z=R s s

Prof. Fumio KOYAMA ( Specially Appointed)

@ 045-924-5068 @ R2M%
@ koyama.f.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

® R2-22

T b0 ZREBET AR

WEER - BHK | JLBEAY M7 =7 - £V YV PV RTLADT-HORERET /A RO
BEOWEFE | - mHRLL—F 7+ b =7 20F#BEAIK
CRERT 4t v A ABEEEREL L —PERELR
CERAIEEENL -V EEEA =TS
- BERRE-LRAEL—YL—FHKER
KT R RBERAIET /A X
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

RAA—=74 MERERERAWCBERRE— LRSI T/ R
Super-high resolution beam steering devices

BABU Padullaparthi #HA% ( ##fE)  Prof. Padullaparthi BABU( Specially Appointed)

@ 045-924-5464 @ R2E
@ babudayal.p.aa@m.titech.ac.jp
@ http://vesel-www.pititech.ac.jp/

® R2-22

WL e

HKEBHET /A R R e

WEEM - BE | T—2t 23y h7—7, DLV IDHDEEVCSEL, SHAKEORA | EAREREAVLREEREL YT LA
High-speed VCSEL array using coupled-cavity structure

BiEOWEGRE |- ABET — 2ty 2—F v b7V &TAMEICT 5>~ 7 LE— FVCSEL

- BEEAORFICHE T 2 BERVCSELORR

&SN - FVCSEL

© T INRT—ILOFRTFEE & EREETE

RS £ O REHILIDARAO S H AVCSELX R
Research Field | Ill-V Semiconductor Photonic (Opto-electronic) Devices and Modules
Objective Next generation high-speed and high-power VCSELs for Communication and Sensing
Current Topics | - Terabit data-communication single-mode VCSELs for long reach optical networks

« Development of ultra-fast VCSELs towards 100GBaud operations

+ High power single-mode VCSELs with surface grating strutures

+ Chip and wafer scale (prototype) performance evaluations and quality improvement
+ High peak-power VCSEL chips for short and long range LiDARs

BmHAEEEL —YERBVLL YL —&
LiDAR system using a high-power VCSEL

OTFEES

BE= OFALEE @Email

Ok — by



TAx b =7 AERV AT AN Ea T

Photonics Integration System Research Center

BAR BZ wus

Assoc. Prof. Tomoyuki MIYAMOTO

@ 045-924-5059 @ R2&
@ miyamoto.t.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

® R2-39

i) it

7 bR R Ak TR
WEER - BR | AERRKREC T LORE
BE OSSR | - ABBIEE (OWPT) DGRBS
- ERNAXEREES R T LEE
- BERANERIGE S AT LIBE
C KRR ERIAE S AT LR
CRESRBRANT AR - BV 2 —LER
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

L =

HEFRBELRTLOA A=Y
Image of optical wireless power supply system

K RBIREE D RRR

Experimental setup of underwater OWPT

B BEA
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Assoc. Prof. Xiaodong GU( Specially Appointed)

@ 045-924-5077 @ R2%
O gux.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

® R2-22

WIS E

T4 bR HEBET AR
WRER - BR | FXL5GBEEEY VI BLUHEY Uy FRT— b EZ M X—AL—FEiiToRA
BEOWERE | - AR— 74 MESEEAA L FERBANA L VL —X— DR

s 3DEVY Y IREEXL —Y—R ¥y F—ORH
Research Field | Photonics/Semiconductor Device
Objective Development of lasers for post-5G ultra-fast optical link network and for novel solid-state optical LiDAR
Current Topics | - Development of high-resolution non-mechanical laser LiDAR 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

FBA L —F—2F v —
Non-mechanical Laser Scanner

FRI FE mm

Asst. Prof. Yohei AIKAWA

@ 045-924-5026 @ R2#®
@ :aikawa.y.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

© R2-43
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AV T P REAWEHABRET 75 L — 28
+ RIESWIBIC X B REHEERM
- JEESALIRIC & B2 Y FTIERFS (LR

Current Topics | * Photonic accelerator with silicon photonics

+ Optical likelihood estimation
+ Optical forward-error-correction coding technology

1

o
-

L—x -

AT T =
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- ; LETE

YAV TF b=y REBLIRESIBIC L ZEEHE
Optical likelihood estimation on silicon photonics
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%%ﬂ”/ I.l/ ﬁ % | ::& X %I}I: %Bb:j 7 Quantum Nal-zloelectmni.cs Resea.rcfz: Center

AEHENITL A= R Optically-Powered, Ultra-Small Electronics
PEBIOTE/SAF AT 4 ANTINA R Distributed IoT and Biomedical Devices

vy

H—7xbrT842R Single Photon Devices

74 b=y 7 ERBERE Photonic Integrated Circuits

Zx¥bzysava—-g4v7 Photonic Computing

EiRBERERRER Integrated Circuits for Wireless Communication
RICEEFT AR

2D Semiconducting Devices

FREFEIREFHEEZCPU Intermittently Driven Low Power Consumption CPU

AR I mm O SEBRE AR 71 2 BE—74 bk iR
Optically-powered, optogenetic stimulator with Single Photon Source
Ilmm?® volume

ﬁ%%ﬁlﬁlﬂ%

Photonic Integrated Circuits

ey i
m| '{'Ill],‘l'll
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FEriY,

& 3 X
Smincine
Mﬁ@"ﬁ%ﬁ@% . 2T EEWSe2h 7 VR Z Fa‘iﬁt%liéiﬂ““ﬁi‘% %’%ﬁCPU
Integrated Circuits for Wireless Communication 2D Semiconducting WSe2 FETs Intermittently Driven Low Power

Consumption CPU

H £ e

@ 03-5734-2211 @ KELEISE ® 59-11
O tokuda@ee.e.titec.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/

Prof. Takashi TOKUDA

e ERERER—ATAZATNAR + Y RFT L

RN - BE | A ALA - oTISAICA T 3R ERRRN - BNETAVLRTAS R -2 Y DEIH
BRE DA | - CMOSEMRILKIEE - TFY—N—RRT 4 ¥ 7Eil E/J\?‘éi%ii&)i&&%ﬁ[ﬁ%&?/{/{}

< ERIEORARBPBINRB T N A R Ultra-small Implantable optogenetic stimulator
CRELTy FloT" A A 2R/ —F

CERIBDRAHR SN =R Y
CAVFYTH - BEAFAA DY
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
- Wireless, ultra-small Implantable optogenetic stimulator

+ loT micronode device for “Bottom-up loT” technology

+ Implantable glucose sensor

« On-chip opto-electronic image sensor

EEBHAAR T I—2E Y
Implantable glucose sensor

OLEHEES OF= OFALFS @Emal @F—h~—
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Quantum Nanoelectronics Research Center

B R s

Prof. Shigeru NAKAGAWA

@ 03-5734-7631 @ AMELEISE O S99
@ snakagawa@ee.e.titech.ac.jp
© http://photonics.ee.e.titech.ac.jp/

WrgEa 2

74 =G RATNRAR, EB7+ =R
WEEM - BE | REDAVE21—K—%RRTSH7+ =R
BEOHERE |- 74 b= v /EFa L2 — 42— 2FRITIE—Tx bR
~Zd b=y G o YRV Ea—T 4P %ERTE 7+ b=y 7 - Y HFii—
Research Field Photonic device, Integrated photonics
Objective Photonics for Future Comuters
Current Topics | - Single-photon source for photonic quantum computer

- Photonic reservoir for photonic reservoir computing

FEWNHIRBEEFFy bE—7x VR
Vertical-Microcavity Quantum-Dot Single-Photon

L ]

7% b=y« Ydprt—
Photonic Reservoir

JER]  HESR  wesus

Assoc. Prof. Yuya SHOJI

@ 03-5734-2578 @ KELEISE O S$9-10
O shoji@ee.e.titech.ac.jp
@ http://www.ee.e.titech.ac.jp/

B ivar i FHERE, HT/NAR
MEEW - BE | HEEEROTHEELERET N1 X0RR
BOEOTICERE | - SRBAXT AV L —X
CREREARA v F
CF Ty TRREBHT AR
- SRR AT Y
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

UAVERBREXT A VL —%

Silicon waveguide optical isolator
Hid st by s

-

TBFHEHAA v F
Nonvolatile optical switch

AR B wmue

Assoc. Prof. Atushi SHIRANE

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

ERBE - ERENER T EREROMR
MEER - BER | TEAERT2ERECHSLUHIRCEL VWERENEZEERIRT 2 EERERMOBH
BOEOWIcsE | - BABE ICA - EREE 0
- BETEOERENERSGEGBEEERE
- BEETRTE R, EEPEIC L 3 ERIENAR S
Research Field Integrated Circuits for Wireless Communication and Wireless Power Transfer
Objective Creation of Integrated Circuits Technology for Wireless Communication to be Deployed
in Space and Green Wireless Power Transfer
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

FHEMRETE = — X F 7 LA gk (2022447 1)
Spaceborne Phased-Array Transceiver on Non-Planar Deployable
Membrane Structure

SRR S DREERBH BN R R S
KafERICE L U7 2 — X B 7 L 1 fEigis
Radiation Hardened Ultra-Low-Power Ka-band RFIC and
Wireless Transceiver for Small Satelliter
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Quantum Nanoelectronics Research Center

pa— E
JNHRF & e Asst. Prof. Takamasa KAWANAGO
m— ;;J o
@® 0459245847 @ S8 @ S2-20 ‘ il J ol
@ kawanago.t.ab@m.titech.ac.jp 3 u 3 u ] St Vi T

V= 085V
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- 2RTTHEGE AV BEEEEECMOST /N R R UERERERE

- Si-CMOS#fi e AW EENRE S - LV BEREICL ARV Ea—T 17
- RMRSI F TP RZICATET AR, TAER, BERN

Current Topics | - Ultra-low voltage CMOS devices and integrated circuits using 2D semiconductors. : a3
- Bi-directional computing by probabilistic invertible Boolean logic using Si-CMOS. SR RS, 2 B =n/pEl k5 ¥ PR 4 ECMOSA /85— &

- Device, process, and structural technology for next-generation Si transistors. n/p-type FETs and CMOS inverter using 2D semiconducting WSe,

r pFET
jpo FETs without doping

bandgap
- Immuna to fabrieation procssses
*1 height & contact resistance

1‘;%:_& )%E Bh# Asst, Prof. Yasufumi YOKOSHIKI

(AER LIRS R ]

@ 03-5734-3811 O KELFEISE ® 59-11
@ yokoshiki.y.aa@m.titech.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/

RIEDWFERRE | - 0TT /N R, T /84 RAIHEEEEHCPU
EREENT N REITEREEF Y 7

TS LR ST R0 2

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

HDL# 5%t L7=RISC-V CPUO T A k&4 7
Prototype of RISC-V CPU designed in HDL

OLEFEE BE= OF2ALEFE OEmal O@F—54



Applied Artificial Intelligence Research C ore
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ATIHI#E Artificial Intelligence (AI)
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Advanced Al Technologies and Application Fields of Applied Al Research Core



Applied Artificial Intelligence Research Co
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Prof. Kenji SUZUKI

@ 045-924-5028 O R2E ©® R2-58
@ info@bmai.iirtitech.ac.jp <HFZRE @ i&%>
@ http://www.bmai.iir.titech.ac.jp/

MRS e - REBFE, ATHE (A1), A XEZN EAEGRIE, EREHRLE
WEEN - B8 | AVASECEBRROIBIC (HRDA 1), HZ0IE, REOEMRIRECBRRICLYT
5 (“RADA |17 \EICLZRH - B4 - ¥z ATHICRIRT 210 - REFBET L%
BEL, EACAZZESDANB AT LERELTVET,
BEOMEREE | [RE—NT—% - T4 -7 72— bERT -2 THEARLEBFZEONR
A RS &—] BFAEGREFJGTEMAEICL 2 XIESZH > 2T LOMFE
CMRABA | A X—=P 7] BBFBICL 2 YIBRROESICE S URENEREREDRE
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 | - Small-Data Deep Learning: Development of deep learning models that can be trained

with a small number of samples.

- 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 physical phenomena and functions in imaging.

Being Lung Cancer in CT

Chest Radiographs

BREREEFBICL SCTEERN ODMAA L L EHTHDHETE
Image-Regression Deep Learning for Estimating Likelihood of

RABAIA A — 2> FHATIC & 2 EBXRER D 5 O BED DRE
Virtual Al Imaging Technology to Remove Bone Components in

LT

Asst. Prof. Jin ZE

@ 045-924-5303 0O R2E
® jinz.ab@m.titech.ac.jp
©® http://www.bmai.iirtitech.ac.jp/

® R2-58
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- REFEEEAAL-EREGRZEZR S AT LOMR
- FEFREEAA L EREEGROBESE
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
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NAFAT A ANTI VT U > JICEDH 3 BB
Fundamental technologies related to biomedical engineering

FEER - HRHERICE D B ERED S ICHHR

Fundamental research, development, and applications of advanced medical and dental equipment

S FEETZORED-HOFEBHNLHRHARTOHE
Interdisciplinary research collaboration for innovative developments of biomedical engineering

CT enlonograpsy images of e ool
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ALIZE B RIBRY —7 O
Al-based colon polyp detection
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Biomedical Engineering Research Center

HiE 2 s

Asst. Prof. Akira UMISE

@ 045-924-5061 @ R2E @ R2-27
@ umise.a.aa@m.titech.ac.jp

©® hitp://www.mater.pi.titech.ac.jp/
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Current Topics | - Development of biomedical Au-based shape memory and superelastic alloys

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

o - —
P i .
2ol
N | . RMERIC LY EENEE
v A R
- T b b ]
r e - 1 AELE
i ( The additional elements
decreases grain size and
that serrated grain
boundaries were formed,
thereby mechanical
properties improvement.
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Asst. Prof. Dongbo ZHOU

@ 045-924-5094 @ R2E @O R2-46
@ zhou.d.aa@m.titech.ac.jp
© hitp://www.nano.pi.titech.ac.jp/
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Current Topics | * Robotic endoscope holder for eye surgery

+ Device presenting haptic sensation by electric stimulation

- Tunable Stiffness Organ-Grasping Device

(ELBRBARBFEIALZ—0RY b (ETF)AZERET /1 2
(B) BEAIC L 2HARRRT /A R
(Upper left) Robotic endoscope holder
(Bottom left) Stiffness tunable device
(Right) Haptic device with electrical stimulation
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nngvative Dental-Engineering Alliance Research Core

A4 —7 4 AOBRER[ZICESC EDHFHEAROKES L UEBRER
Promotion and grobal expansion of interdisciplinary research based on the Interface Oral Health
Science

WFETFZES, ERARDY OBRKICHAE TOY— L L RLAREF OEE
Construction of the seamless research system from basic research to clinical application
connecting Dentistry and Engineering

HEERZBE L E-EFNEERRSRBERS L U2z 0ERBEIT ORI
Development of innovative medical devices and establishment of elemental technologies aiming
at social implementation

g - .
" Pl |y ST,
=47 Ar—)2 A 2=y h we .
( BERAF—I Zb 1L B BB ELER) - ' ey Thdepe
AR E—=R(a), TAFMH(D), 2=y 2FH( ) .

Photographs of our device named “ Micro Scale Mist UNIT” ( EE) Ti-Mo-Sn-Zr&4& D /5L Mk
(MSM-UNIT) showing the handpiece (a), spraying with the handpiece (b), Mechanical properties and metallographic structure of‘TivMo—Sner alloy
and the main body of the MSM-UNIT (c) ( FE) Ti-Mo-Sn-Zr&4:0 EARRA MR
( BIH: BMC Oral Health (2021) 21:286) Investigation of clinical practicality of Ti-Mo-Sn-Zr alloys using animal models
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LB 7R #8858 Prof. Hiroshi EGUSA ( Visiting)

@ 022-717-8363 @ HAAFAFRELTRE : : .
@ ecgu@tohoku.ac.jp mmmsm.,
@ http://crbr.dent.tohoku.ac.jp/index.html

MRS ERHERS, BEES, mRMkE - _L !

WREN  BR | BEEZF - MRPEZERE L ERITORAE m‘%. =

BRIE QTS | - $ilig 2 FA L - ARB R oMz rif POTE-T U 0 SO
A FIAT Ay VEBEMR/OEA 77 MRS
+ CAD/CAMIEZE li L7z X L7 U — I BSE O LR/ IRRFRZE iPSHIERIC & B DHREIERE %L T B
cHWERBEET LAY —0ER/ERTIE A ROF LYY B4y FiEEE

T = s o Stiffness-tunable hydrogel-sandwich cult t
. | (=45 = ydrogi culture augments
EOYIHIREEIC B BARHE > 2 T L DR cardiomyocyte differentiation of iPS cells

Research Field Regenerative medicine, Biomaterials, Prosthodontics

Objective Innovation of medical technologies based on regenerative medicine and material science

Current Topics | * Development of stem cell-based tissue engineering technologies

- Development of biomimetic materials for bone regeneration/dental implant
- Basic/clinical research on CAD/CAM-generated dental restorations

« Basic/clinical research on dental metal allergy

- Development of Al evaluation system for tooth preparation

OLHEES OFE= OFANES OLmal @h—h~—
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Prof. Ken OSAKA ( Visiting)

@ 022-376-6930 @ HILAFAFREZHER
@ ken.osaka.e5@tohku.ac.jp
® https://www.dent.tohoku.ac.jp/ih/prof/prof.html

iy i F—aYA TV, AF— MR, HEER —
WEAM - BE | ARSI 5— FAECERCNECET L7 MEBRB L, ~LR -y /T — 2554 = —
- = - e
BEOTERE | - RRER - (THT — 2 £ AL REEFROHROFEICEI T SR P =l —
C By ST -2 AW EEAREENAEROREICHT 2 BEOBEHE 1 -,.?j T
SRR 2 BOREE OISO L TOWR - —i 1] . 403
E——a— - AR S — < 10
b — ——
Serm— — VN
— ! —
- [ R T Y T TILL
Research Field Real world data analyses, social medicine
Objective Analyzing the oral & general health conditions. S A e i  ,.”e L
Current Topics | - Association between oral health and social-economic and behavioral factors. EHROET~ORE LML 72

+ Understanding the underlying mechanisms that lead to associations between broader
social determinants and health (oral & general).

- The oral health care system and health inequalities.

- Infectious disease countermeasures and risk management.

the number of teeth has large impact for death

SE LR s

Prof. Hiroyasu KANETAKA ( Visiting)

@ 022-717-8419 @ HILAFAFREZHER
@ kanetaka@dent.tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/liaison/02/index.html

Rl s

LiiFiwer g EIZR, NAA<FYTIL, GEREES
FEER - BE | YL THOREWREMNEIGA L - ESBRMEMERIC L 3R EFERMT
BiEOWEREE |- 15— 7 x4 AORMNZICET 2 ERNESBHRAHROHE
CEEPEECLIHLVEEEROMRER —
CZya L7 Y —TREEASOBE S L URKGH r¢:'
AR EOREREICL B B ICET MR B
- EEEERROBRES L UE BT R AHEICB T AR 1;1“;
Research Field Biomedical engineering, Biomaterials, Orthodontics El
Objective New medical device development by interdisciplinary integration research gggﬁi’j}f%g?%ﬁ%g;t
Current Topics | - Promotion of interdisciplinary researches regarding Interface Oral Health Science Development of innovative biomaterial aiming at both

+ Research and development for new medical devices by industry-academic collaboration
+ Development and clinical application of nickel-free shape memory alloys

+ Research on high functionalization by surface modification of biomaterials

+ Research on development of functional foods and evaluation of mastication

osseointegration and antibacterial properties

AR B sE(sD

Prof. Osamu SUZUKI( Visiting)

® 022-717-7636 @
@ suzuki-o@tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/maxillofacial/02/index.html

RIEKFRFIEAF R

NRAFRTFUYTI - RAFEFTIv IR - BEE

MEER - B8 | ERESRGAIMROR S L USEEKEL
BEOWTEERE | - EHEEM R ORI
CAEERIRE Y S BH LS T LMEIOBRR
c U BRI T LRI OSE LB R0 I
- i BEEAME ORR &AM EADIGA
- ERME - A EOBE LR
Research Field Biomaterials - Bioceramics + Bone regeneration
Objective Design and functionalization of bioceramics for biomaterials
Current Topics | * Development of bioactive materials

« Development of calcium phosphate materials
+ Study of structure and solubility control
- Development and application of inorganic/organic composite materials as biomaterials

- Translational research of medical and dental biomaterials
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lliance Research Core

E%ﬁ% ﬁ§ﬂ§ i ( F7E) Prof. Nobuhiro TAKAHASHI( Visiting)

Ll L LU
@ 022717-8294 @ FILAZAPIRELHRE ——
® nobubhiro.takahashi.a5@tohoku.ac.jp = = ‘
©® https://www.dent.tohoku.ac.jp/field/biology/01/index.html

LiiEiwg i A 7 ANA F— LAHERERRAT, MR AH SR
WEER - BER | OERA 704 - LLBIORERMERE ORRRRE, RAORBEEN CRAT A LB LET

BiEoRaEE | - OB A A —LEEROT /24 R, FAFHISR, AZFOISR L L A
: ﬁﬁﬁﬁ%ﬁ"/%fﬁ ZH L\?":Dﬁ‘%?ﬁ[ﬂﬁmﬁﬁ&ﬂ}’r?’iﬁgggé% : ;ﬁé@%@%vﬁ%t DESE AR R 7Fﬁ;§‘§§§?ﬁ;¢£ﬁ&b #FRFHD
w'F g , ETLO—L, FHATF AL CEEERET £ = " : - 7 -
BN HEET L X b U — o & 5B S0 H R O B R T World-class "anaerobic experimental system" essential for

2 microbiome metabolism research
O A 708 A A —LICL B FTT U FLOEYFENSL
- ORPAMEEZELRA B0 RBARE

Research Field Microbiome Metabolic Function Analysis, Cellular Metabolic Function Analysis

Objective Aiming to elucidate the causal relationship between the oral microbiome and host disease/health, based on the metabolic functions of both

Current Topics | - Genomics, proteomics and metabolomics of oral microbial ecosystem (oral microbiome)
+ Metabolism of oral microorganisms using an anaerobic experimental system and the
association with systemic / oral health and diseases
- Caries / Periodontitis preventive properties of fluorides, sugar alcohols and tea catechins
+ Evaluation of cariogenic potential of food products and sweeteners using pH-telemetry
+ Oral microbiome-induced deterioration of dental biomaterials
- Metabolism of host cells. including oral cancer cells

ISFET pHEEZ AL 7o
fEfY 27 FET /84 R
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%ﬁ#ﬂu‘*ﬁ *;,'HF %:ﬁ 77 ‘ | Advanced Materlals Re

EEIZB IV ZDEELH Metallurgy for industrial applications
FintkeEEEM R DRI - &5t - FAFE - BH

Design, development and applications of innovative functional materials

raon) STEK & Tyl B

RIRIREE A2 26480 T B E

¥ pot 1 Electroplated gold alloy micro-material with an extremly high strength
g‘m s <
B ‘ B
= Pz v [

n,‘1mnsr&al- ded MildnGa  onder magnetic fisld, 0,357

)

RE L R TREN T 7 F 2 =—% M B CH 5 BIEFIGRE S & NIMnGa~® BilfkN iRk ChangflE=E CHFEE Ni- & E& 40 - 2 ORI RBO R, &
BRERT o 2 OB, BiFRne M TREREICL » BREEE REL , BFIc L¥ o & OIREILETOED - & D4 fFREV,

0 BEHITR A A BT 5 MR OERIZRIIL 72, Images of micro-bending specimen fabricated from electroplated Au-Cu
Development of new powder fabrication of NiMnGa ferromagnetic shape alloys developmed in Sone-Chang Lab. The strength is four times higher
memory alloy with easy magnetostrain though enhancement of grain than the strength of pure electrodeposited gold.

boundary embrittlement by Bi addition

AL E

aE R = # E ® I %
B Efl GEE pSAI: I B = AP (S

E’l % HHH_'J‘ iz Prof. Tomonari INAMURA

@ 045-924-5058 @ J3E @ J3-22
@ inamura.t.aa@m.titech.ac.jp
@ http://www.mrst first.iirtitech.ac.jp/inamura_tit/

ARG, MRS

FREN - B8 | MHRBOSEICES < B - SR OB & St Tie AWBREIE B2l 51 5 twin-within-twinfi&
5 T EBE T ARSI
BRILOWIFRRE | - FLAR AR O B8 TEM image of th)g twﬁ»within—twin structure in
- EEAHKREIEAS DN Ti-Au shape memory alloy

oL T YA MEBICE T AN T FEIRA
CINT 4 -AREDOXFVIERE S oI

Research Field | Microstructure, Materials Design

Objective Design and improvement of structural or functional materials based on the geometry of microstructure

Current Topics | * Experimental and theoretical study on martensite microstructure
+ Design of long-life shape memory alloy
- Variant selection rule in ferrous martensite Fronv FOBETELZEIMORE L F 2 7AEANEDOBRER

e . - . file e Relationship between the shear magnitudes and the strength of
Kink deformation and kink strengthening of mille-feuille structure disclinatior formed by the:cannection of kink bands

OLHFEES OF=E OFALNFS OEmal OF—ih~—
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Prof. Masato SONE

@ 045-924-5043 @ R2iE @O R2-35
@ sone.m.aa@m.titech.ac.jp
O http://www.ames.pi.titech.ac.jp/

BRH - & - MEFHE - SEESER

MEEN - BF | ERT AHBIOFRTS & UCHEETH
BOEOWEEE TS TNEYHREEERY -1 7Yy Pl oS L U2 06A

- FERUEBREERT N RO HOESBMEOFY & Z OM R
- ELBRERTFEEBMEEAVWCEBEL Y OEREZDERT N A~DEA

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

W ERRSR A Heih TR E
Micro-compression specimen Micro-bending specimen

BB IRAR A
Micro-tensile specimen
B4 AREL LB 71 4 OHBEBRA
(%4 7 ooEEcERSR, hiFER, SIRARHDARE)
Various micro-testing specimens proposed
(Possible to examine micro-compression,bending and tensile
deformation)

AE HE s

Prof. Hideki HOSODA

@ 045-924-5057 @ R2E @O R2-27
O hosoda.h.aa@m.titech.ac.jp
O hitp://www.mater.pi.titech.ac.jp/

iy it

UrH
TiMoSnZr A& OB 2 E) & 15 R A ERAEE

Superelastic behavior and unique internal structure of TiMoSnZr biomedical alloy.

& - eetth, SEMR - Utk
TEER - BER | FREEEEEMEORIR & 2 0EET, IGHAER
SED = - ERBARERERE - BEESEDOEE
REOWAME |- LEATRTE @nle
. 6?&‘ R REREES J: UGz oEatE
- 2EEEY, IR
- MR - ERME - ERAME S L UZ oA
- BEEM, HERE, MBS
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

NiMnGa AR EE SR T A8 U 2 —EEH RO~ A 7 ACTH&
() &BifsMIBEEEIC & U %7 RE A FFONIMnGaklFDSEMER
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 B e

Assoc. Prof, Masaki TAHARA

@ 045-924-5475 @ R @ R2-27
@ tahara.m.aa@m.titech.ac.jp

© hitp://www.mater.pi.titech.ac.jp/

g s e TEEBS, BPRERE
EER - B3]/ | SEEBETIC L 3HREEEEMHoE L
BIEOWERE | - PREEESICEWRIEAFLNT ¥4 + OMBBRERT
FARZIEE S OB LT AL
CERVALT YA NERE
< Ti-Nb&&E A& O BH ST & AERER
Research Field Metallography, Shape memory alloy Superelasticity and microst::cture of stress-induced martensite in
i- ingl

Objective Development of functional metal materials by advanced microstructure analysis b RLYESIg STl
Current Topics | - Microstructural analysis of stress-induced martensite in shape memory alloys

- Plastic deformation mechanism of shape memory alloys

- Isothermal martensitic transformation

OLFEEFES @OFEE OFALNFE OEmal @F—sH~—Y
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@ 045-924-5044 @ R2E @ R2-35
@ chang.m.aa@m.titech.ac.jp
@® http://www.ames.pi.titech.ac.jp/

b i TR - &, BMEMH, SERESLME
WEEN - BR | EACCIHBBL0T727 5 7071 2R OEE L mitset
BEDIERE | - NEBFTNA ZBOSEMA® > E 70 ROER
s 7 LRV TNESEEMNOERE L UZ0IGA
s N F Y —BOSEEME ORE
« AR ER B BT R D B AR
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

Visible light driven anti-infection textile
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Advanced Materials Research Core

B BEiE e

@ 045-924-5061 @ R2E @ R2-27
@ chiu.w.aa@m.titech.ac.jp
® http://www.mater.pi.titech.ac.jp/

RILOHFFEEE

- EEAEREEAS - BEIESSICBET AR
- M ERHERREREES/ R v —EAHRORE
- BRAAEAEKC L 2EEHE ORI
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

BEME BT mm

Asst. Prof. Tomoyuki KURIOKA

lﬁi:ilrL-,-l .

©® 045-924-5631 0 R2E © R2-35 - aae ;

@ kurioka.t.aa@m titech.ac.jp ﬂ m T4 '

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

= = 7 e

BOEOWESE | - EStEEB OB A 7Y v FHEOBR ‘ =

CEHEL Ky 2 RRISER O O BRI 8 A S== 0 mam

- BRRISEBW-EBES S FROBEH BEAZEBVENS Ty FHREROD v+ 7+ L4
Current Topics | * Preparation of functional hybrid materials using electrochemistry Concept of the preparation of hybrid matleria's using

- Fabrication of electrocatalysis for highly efficient redox reactions slectrathemistyandian exampld

- Modification of conducting polymer films employing electrochemical reactions

B BAE wu

Asst. Prof. Yuri SHINOHARA

@ 045-924-5597 @ )3k @O J3-22
@ shinohara.y.aa@m.titech.ac.jp
@ http://www.mrst first.iir.titech.ac.jp/inamura_tit/

RIL O ERRE

CSRIAMENC B T BT T Y A MEBORRFHEN
T YA MEBO
CF 2 EEDRFEERT

=R TTHEE R

Current Topics

- Morphology and crystallography of martensite in steels
+ 3D evaluation of martensite microstructures
- Local structure analysis in titanium alloys

FEMBC BT BT YA MEROBH=RTHEL ZOR
RSB

Preferential 3D morphology of variant pairs in steel and their
observed frequency

B0 & ma

Asst. Prof. Yu SEKIGUCHI

@ 045-924-5012 @ R2M%
@ sekiguchi.y.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp/

® R2-31

EREBRE T A R

RILOHFFEERE

‘ Bio-inspired adhesive devices

CYEYILA VR L= a v SR EEES
- ERESEHROEE - S C AEE =
CEE - KMEESTROERRT "

Current Topics | * Reversible adhesion inspired from Gecko L e |
- Strength and fracture toughness evaluation of adhesively bonded joints é%i?‘:"&m%fﬁ

+ Buckling analysis of adhesive joints

Directional diperdency of adhesion force

B EA e )

Asst. Prof. Naoki NOHIRA ( Specially Appointed)

@ 045-924-5061 @ R @ R2-27 =
@ nohira.n.aa@m.titech.ac.jp -
@ hitp://www.mater.pi.titech.ac.jp/ i:
.. s
R OFREE | - £RRNEA2OMR |=
- BRREES SO -
CFRUBEDTNT YA FENICET AR -
Current Topics | - Development of biomedical superelastic alloys '1 1 -__g, i
- Development of high-temperature shape memory alloys TIEFRRZEEEO LT T4 FMEMHE
+ Study on martensite aging of Ti-based shape memory alloys Martensite aging effect of Ti-based shape memory alloy
OTHFHES OFEE OFALNEE @FEmal OF—A~R—Y
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AR—bF7 O Faxz—%— (N 7R PAKRY b) Smart actuator (Nursing care/ assist robot)

R — b TR AR UEEE AR Smart sensor and Functional Material
SDGs#fif (Chemical Recycle#ffi) SDGs Tehcnology(Chemical Recycle Tehcnology)
B I TNM XM Sensing Devise Materials

3D7Y v a2zRWi-EEESESEME

High Functional Multilayer integrated materials with 3D printers
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Novel Development concept for smart actuater

B3 = 7 WEa T

BR IEA £ Ww M H HE IEf £ wm HM 0¥

A S % ik M OB | Fervs-7-v -2 | £ wm M B

- - LG Material & Life s LG Material & Life
B B2 (FE) | Soution mEFRRs | = =2 FE) | Solution BEHRRLE




M T 3 AR 7

Smart Materials & Devices Research Core

P JEIR g e

Prof. Junji WATANABE ( Specially Appointed)

@ 045-924-5048 @ R2fE @ R2-36
@ watanabe.j.ab@m.titech.ac.jp
@ http://www.smartmd first.iir.titech.ac.jp/

HaetEy 7 b= 7 U 7RI

WEER - BE | By 7 =T U TAERV LS —F 3 RO RS & ORI
BIEOWAGE |- BFEXRY 7 bxT U T 74 LAOHEEE X U'Z OI5H
CEBIZRMY—OFEEEZTDOER
* AR — b YA ¥ F—OER E Z O
Research Field Functional soft material fabrication and characterization
Objective Soft material fabrication and characterization for sensor devices
Current Topics | - Fabrication of soft materials with high dielectric constant and their application.

- Fabrication of liquid crystalline elastomers and their application.
+ Fabrication and characterization for smart window which can automatically adjust light

transmittance.

Advancing direction
—_—

10 pm

BAFREMAEEXISRELLKCRE SN2 AHNRES LSS

(a) Optical microphotograph of the wetting ridge pattern on the
polymer liquid coated plate during its advancement.

(b) AFM surface image. The arrows indicate the advancing
direction of the water.

B Eflh

BhZ ()

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

045-924-5631 A R24E ® R2-35
chen.c.ac@m.titech.ac.jp
http://www.ames.pi.titech.ac.jp/
http://www.smartmd.first.iir.titech.ac.jp/

BILOWFERE
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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-0 Nanotubes
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LG Material & Life Solution B TEAL AT

LG Material & Life Solution Collaborative Reseach Clusters

AETlE, HEZ—RITHIET 272010, ZFMESINFEMRORES L CEFREA~OH /-4 SolutionZ R 2 3738
KMIOMRFAREZITVET,
LG Material & Life Solution Collaborative Research Cluster will carry out the investigation and development for the
functional material and the social environment technology.
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AREEREE VR DEFEOMS S L TLG Japan Lab% 2RI L % L7=hY, 4E|, EROHEERIEAINET 257~ 4%Hube LT, LG
Material & Life Solution{B@EFFZRils] #3106 FIf, Ha=—XICBS L - RUEREHE ICEA 7SFREMRIORE S L UCEEREIC
T D377 Solution iR 2RI OMTER TV ET,
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A AREF TERETIMERRE, BLUONLRTT, BE/AESHR OB COATRIESH+FR T 2 ENLHERELATTLE
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Materials Informatics

Development of High Functional Material
Development of High Dielectric Soft Matter
High Functional Device System

Development of New Recycle System

LT HE geose

Prof. Hiroki ISHIZAKI( Specially Appointed)

@ 045-924-5479 O G2 ® G2-29 " - ”
\ @ ishizaki.h.ad@m.titech.ac.jp . T T L
e i @ https://www.first.iirtitech.ac.jp/member/core18.html LT T I m:a-!lu!l!»
- a— [ PEtas LT ong - .
WS T F /RIS FEET A R S BRAE “*ﬁ;r’“ SR
BN - B3R | FTREEEMH OB SIEEET /1 DRI
- — o L B T T
R OWFEE | - FE T/ HTFaaA FARRORE SR R
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- MR OB R R RO B e
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- BHEEMR ORI T
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Research Field | Nano-material field/ Semicondutor devises field / Electrochemical field ke ]
Objective Development of New functional material/ Development of New devises FERETIOBROERFEES A v F O
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

OLHFEES OF=E OFALNFS OEmal OF—ih~—




LG Material & Life Solution FEHFZEHL S

LG Material & Life Solution Collaborative Reseach Clysters

£ B wsEsm

@ 045-924-5479 @ G2E @ G2-29
@ kang.s.aa@m.titech.ac.jp
@ https://www.first.iir.titech.ac.jp/member/core18.html
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MEER -BR | V7T UTLERWEZRT— b2y oy 7781 RBH
BEDWHEFE |- ~VAR T T/ B2V TRBARY— A - 2BV — DR/ BF

CYZRNTIFaT—2—AEIPHERER

- REMEDTF /M O FHRIG BT RE R
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

signal output (right)

[-6 ==

Y —FEY R T L (B) BLUErH—HHESH—H (B)
Evaluation system of sensor (left) and an example of sensor
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BEOAD 4R B W 1

1R3¢ (k) ORAWA X Dsig—>
Oriented 2D (left) and 1D (right) profiles of the WAXD

with tetragonal order by an acute bent-core LC mesogen
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measurement indicating a formation of novel nematic phase
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%@7{ jj / :jj‘/ \\/r s %[}F%ﬂ 7 (nnqmti,‘ve Meclz;zizo-bévi;‘e Reséa!fglz Core-

TET7Fa1T—%, FTERYDRIK Creation of innovative actuators and sensors
7/ I Tl ez Establishment of nano-fabrication technology

HEATWICHEETARAERNLEA N/ VAT LABLVENEBRT DA N/ TRAZEERTHE2BMNELT, BIBEITE, fHhtoZsx
ERRZICESBREICL2ERMRLISAMELEITo>CLET, EFNIICIE, £EVAT LA, BEEHMESR, ~(/70t€>Y, w4 /075Fax
—RBELEHRNA—F72T - V7 b7 T7EHREFRELTWET,

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.

RHENRE AWEERwA 2 n 7 ¢ o H
ER microfinger using alternating pressure source

< F—e

Innovative mother machine

o
ERF( BRHMERE) 2Rz b7 ~s 7 a7 E¥EMu Ry b 0z —F) 7 HaEARE

Flexible microvalves using electro-rheological fluid (ERF) Kinematic local corner smoothing strategy for industrial robots

E‘ H  Fo5h sz Prof. Kazuhiro YOSHIDA

@ 045-924-5011 O R2t& ® R2-42
@ yoshida.k.ab@m.titech.ac.jp
@ http://yoshida-www.pi.titech.ac.jp/
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CREASRT—ERVWEEAFEET/7ORERY b

Research Field | Microactuators, Microrobots, Functional Fluids

A AP L Inatve m

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
- High power piezoelectric micropumps using fluid inertia

+ Micro fluidic devices using ac electroosmosis

- In-pipe working microrobots using fluid power

HROBME
Outline of research

OLEFES @F= @FxF&FE OEmal Oh—h~—



MR T ) SN AR T

Innovative Mechano-Device Research Core
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Prof. Hayato YOSHIOKA ( Visiting)

@ 045-924-5029 @ G2E @ G2-19
@ yoshioka.h.aa@m.titech.ac.jp
© https://www.upm.first.iirtitech.ac.jp/

RN T

MEER - BE | BEENIEEME LizF /518 - F+ / BBl ome
BiEowssE | - SESAER Y P27 4

- ZEBHEBREUBRDY AT LA
BEEINIOA > 7TatREZRY S
- BETEASEIE Y —K
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- EHOMBLEES AT 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

=TS/ FAREHRIS
Three-dimensional nano profile scanner

Y7/ A= MIEERO T — TN AT L
Sub-nanometer positioning table system

HE BE wx

Asst. Prof. Shingo TAJIMA

@ 045-924-5029 @ G2iE @ G2-19
@ tajima.s.ac@m.titech.ac.jp
@ https://www.upm first.iirtitech.ac.jp/

RIL DT FERRE

- BhEIR A EE L - R SE A B E
- BREEMERD OO DEKRBIRE O]
- BEIITHCEZRA AR Y b OBB AR

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 ZLFEFIRZ 4%
YR ERWSY TIL A

_-::,,;‘_ " U" - £ LTRS D i fEREER

TOTE{TERBHRE

Real-time non-stop

”'Hﬁw tool-pose interpolation in

L <
R = l‘_,._ '_‘ s workpiece coordinate
Jen | = e -.f ¥ 1, system by decoupled FIR
e T filtering technique
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2470 F/ AAhbA=Io R Micro/ Nano Mechatronics
NAF-ERIZE Biomedical Engineering
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BEERSFE AVWER 7y 770 AU —( 20 R
Percutaneous drug delivery using ultrasonic transducer
(Needle-free syringe)

~A 2 0 T A R E I R R i KT DR HBRTE D TS 508 AT RER MR AE 7731 A
Microfluidic production of Janus droplets and particles Cell culture device with adjustable mechanical distortion
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Industrial Mechano-System Research Core
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B s

Prof. Joon-wan KIM

@ 045-924-5035 @ J3F @ J3-12
O kim.j.aa@m.titech.ac.jp
@ http://www.smart first.iir.titech.ac.jp/

EEEV ¥ )
s
ZAH-2U v b (TPSE) ECF=A 70Ky
ECF Micropump by triangular prism and slit electrodes

MR E MEMS, 4270 AAMAZZR, N"AFAHIO=ZF R
WEEK - B3 | MEMSEIICL 2HERY A 70X H FAZZ XAOEREZDOILA
BIEDIFAEE | - ECFERVWAERAZORES AT L (R4 27ARYT)
CECFY z vy MRERWZEBEIES Y R T A
CECFZLFTTUTI&Faz—4% (v47ANnYE, 947721l —%&)
AEESECFY A 7 AL ¥ XY AT L
‘ECFeA zOL—t¥YvA0
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

MEMSHE#Mi#AWECFTA4 7 AL —FP v A A
ECF micro rate gyroscope by MEMS technology

HLE EBE as

Prof. Tadahiko SHINSHI

@ 045-924-5095 @ R2i&
O shinshi.tab@m.titech.ac.jp
©® http://www.nano.pi.titech.ac.jp/

© R2-338
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- EERBASEE BV - ZEHRET/FaI—X
Research Field Mechanical devices and systems using magnetic force
Objective Realization of novel mechanical devices and systems using magnetic force
Current Topics | - Artificial heart with bearingless motor integrating magnetic bearings and motor

+ MEMS actuators and energy harvesters using micro permanent magnets
- High-response, high-torque, multi-degree-of-freedom actuators for industrial

applications

Centrifugal blood pump using bearingless slice motor
_ —— -

- ) -
LY EERB&ICERATT UV I5—
Ultra-high response steering mirrors for laser scanning

L

2BEHREMEMSY — 7T E—%
2-DOF MEMS linear motor

ME B s

Prof. Takeshi HATSUZA WA

@ 045-924-5037 @ R2E @ R2-6
O hatsuzawa.t.aa@m.titech.ac.jp
@ http://www.hat.first.iir.titech.ac.jp/
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MEAN /AT L E iy gy
— FEDARBERREEE Y YOT Yy 47 v TRBEAREFH~0OLBEE
HEER - B8 | MEMS/NEMSMTIZ &2/ 4 - EFERT /A AFEE Protopype sensor with mock-up organ and application
- R assumption for endscope surgery
BOEOTERE | - RBHFAFERARGE LY
c A BE—2ERVEBRBEAERI VL2 LR
- ¥ - EEARERIC & 2 MBIEEMEL - MEBET NS 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. ZoA—2 (W) Boav27 Ly LRR - HITESE
Contact lense made of scrose and abbrasive test measurement sysyte
OEFEES OFE OFXLFEE OFEmal O@F—sH~—
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Andustrial Mechano-System Research Core
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Prof. Yasuko YANAGIDA

@ 045-924-5039 @ R2i%
@ yanagida.y.aa@m.titech.ac.jp
® hitp://www.yanagida.first.iir.titech.ac.jp/

© R2-23

WL EF

NAFMEMS, A FEHE, £ TE
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BIEOIEEE | - -/ AESE2 8T 2EREBOAZHEFME N A A~ DGR
< 84 FMEMS - NEMSIC & B ffaidge T3
CERSFORERERLI S/ N F T/ nY—
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 lIts

Application to Bio Measurement

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

BEFHARMEET /A R

Transfection device to single-cell

HEP HERER  weses

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 @ R @ R2-46
@ tadano.k.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

WL EF

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

ORT 4 7R, AREHS 2T LA
MR - BE | SELARNXEYRTLORR
BEONESRE | - FHHEORY b RT L4
c RBIRIES R T L
CBERERBRT L
Research Field Robotics, Human-Machine Systems
Objective Realization of Advanced Human Support Systems
Current Topics | - Surgical Robot Systems

- Teleoperation Systems
+ Pneumatic Driven Systems

Pneumatic laparoscope holder  Robotic Holder for Ophthalmic
controlled by head movement Endoscope
MRFAFEL COBFMIEORY P RT A
Surgical robot systems being studied

B
B
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Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 @ R2E @ R2-9
@ nisisako.t.aa@m.titech.ac.jp
@ http://www.nis first.iirtitech.ac.jp/
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Microfluidic production of functional droplets and particles
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BEOIFESEE | - BESA /07 NMATA R
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Research Field Micro/nanofluidics and Interfacial Science
Objective Handling of fluids and interfaces at small scales for novel engineering applications
Current Topics | - Droplet microfluidics

+ Functional particles design

+ MicroTAS / Lab on a chip

- Micro/nano fabrication

+ Microfluidic particles separation

[ | "-.13:1’ -
ams i g
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ERLUEATIRE-AFREAN L RABRESBERE

Drug permeability assay through microfluidic droplet interface bilayers
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Industrial Mechano-System Research Core
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Asst. Prof. Yusuke KANNO

@ 045-924-5092 @ R2E @ R2-9
@ kanno.y.ag@m.titech.ac.jp
©® http://www.nis.first.iir.titech.ac.jp/

RILOHF RS

- BREBRLT MR
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C A OFHET /8 R

Current Topics

- Microelectrode array devices
+ Electrochemical bioimaging
+ Microfluidics

- Pgh & ey
BAOA L7 P THAFELTELAMFHABT /AR
Biosensing devices developed based on various concepts

PH O HEIA b

Asst. Prof. Naohiro SUGITA

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

RIL O ERRE

C XA ANTILERR L BERAR
- [IAR OESHHIE
CEEXyET Y3 vH

Current Topics

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

BLEESPoRas 7 X2 —1RE

An oscillating bubble cluster in a stationary sound field

IHHE FH s

Asst. Prof. Tetsuya YAMADA

@ 045-924-5088 @ R2E @ R2-23
@ yamada.t.ap@m.titech.ac.jp

& =, @ hitp://www.yanagida first.iir.titech.ac.jp/
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s : BE), F/— b, KBRS

Current Topics | - lon selective electrodes Artificial cell membrane sensor and solution exchange using MEMS
+ bioMEMS Extracellular electron transfer, Nanosheets, Photocatalytic reaction
- Nanoparticle and photocatalyst

OLFEEFES @OFEE OFALNFE OEmal @F—sH~—Y
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Materials Processing Science Research Core

Diamond-Like Carbon (DLC) % i LU & & 9 2 ik E R o ikEe =R o) B iER i

Fabrication of DLC films and functional carbon thin films

RIERAMEI—FT1 7
hBNoO &t
FEE - 24 7 0BEMNT

.

RET YA 128D DLC BEOTHEEFEM R
Improvement of wear resistance of Diamond-Like Carbon films by
applying surface designing

-
400 nm

BE B EREA RN
REMEGRIN

BRI EIRER DR
PEEREEIZSTMORR

< NF =T T IVHEE RSB

Adhesion technology for multimaterial car structures

RBN & FUFL 7 S Anhbi it
Fuel cells using hBN nanosheet

Surface coatings to correspond to environmental preservation

Application of hBN nanosheet to proton exchange membrane of fuel cells

Precision and micro plastic forming
“}- --,--w- - -t‘
i 0 7

e N T ¢

Adhesion technology for car structures
Bonding technology for dissimilar materials, such as CFRP and metals

Development of dismantlable adhesive

Property graded adhesive joints

PR A O PRZE

Development of dismantlable adhesive

PNk

HiZ

Prof. Naoto OHTAKE

@ 045-924-5078 O R21E ® R2-37
@ ohtake.n.aa@m.titech.ac.jp
@ http://www.first.iirtitech.ac.jp/member/core6.html#ohtake

DLC (Diamond-Like Carbon) ®RLRE - FEH T

DLCiRZ A ¥ EY I/ MEZHLREE, RERREY,

CENREER COBNEEEZAELTVWEY, HRERR
#H-MEEEDI—T 17 & LTUSEINEATWSDLC
A—TA VI OBELLEMHELEIEELET,

HRetERAM R, BIRTE, oI, B - BENIZ

WEMEREET 7 X F +DLCIE, B-C-NR7X <> MED
BRI ERRFE S MAMAVEHE - b T 4R 0 Y —I5HETEE

MAEW - B8 | HENSEEVHOARRUERLEBE LA 0t 2R

TWETY,
Vel EDRPHEIBHP ISR L BB T D MR

ZAYEY FRRF (OLC) EOREERBRE L b 74 R0 Y 0
CF SR T S AT REREEIC & D EBEEALEORH
cTEw v FEBEEREOFRE

ATV HEEAA LI ERTAIFSEORR

- CNT#F A L 7= R &t
cEERADMRE T Y LESROBERES

RIEOHTFEERE

BEFLEREEFMLET,
*DLC# e 2CHICE=TH%HFML T, DLCOMEE
e R TR LS ET,
FDLCEAW - SAMRRMMEOEEMEAERELET,
WEABBIECESERN LIHEI LI L0 TEADLCAR—
ADA—FT AT ERRLES,

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.

+ Three dimensional fabrication method using ion beam.

- Microbial fuelcell utilizing carbon nanotube.

+ Joining of high tensile strength steel sheet with aluminum alloy sheet using ultrasonic vibration.

DLCa—7 « » ¥ L7 his Rl A gk
DLC coated scissors for brain surgery

F /LR T 5 XZCVD
IZ & 2 DLCEUE

DLC films deposition by
Nanopulse plasma CVD
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Materials Processing Science Research Core
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Prof. Chiaki SATO

@ 045-924-5062 O G2i& ® G2-20
@ sato.c.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp/

WD B BEIY - BEFhHE
WEER - BR | EERNoREcHERE
BEOERE | - BEPERBEDEEES
- K - MR ERES
FTIRFy I OBEES
- BFRBOEEES
s ZOfATHERES
Research Field | Adhesion technology, Solid mechanics
Objective Development and implementation of adhesion technology
Current Topics | - Adhesion for car structures

+ Adhesion for aircraft and maritime structures
+ Adhesion of plastics

+ Adhesion for electronics

- Adhesion for everything

ERESRITORITERM

BEMEZRAVEESE, MoBE BIRIERELLES G
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ERIGEE, EBICRIBEEAELEYES,
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Direct bonding of FRTP and metal

W W s sm

Assoc. Prof. Goh MATSUO( Specially Appointed)

@ 045-924-5062 @ G2 ® G2-20
@ matsuo.g.aa@m.titech.ac.jp
@ http://www.adhesion.first.iir.titech.ac.jp

EEIY - BRAHLE

MEER - B | AEBHEERARICHEIT2E0E, SHA, EIX OREERS X7 LOER
BEOWREE | - KEBHRELOWAL L REGL
- BEE DT RRAIE(PEFC) D — L BEEF OREE
CEEREICB T 2EEA DX LOEHR
CEEY B OME R DR
CEER Y —LEBOMAKTRIEDEE
Research Field | Adhesion technology, Synthetic organic chemistry
Objective Development of high-efficiency, high-durability, low-cost hydrogen fuel cell system
Current Topics | - Durability and longevity of hydrogen fuel cells

- Development of sealing adhesive for polymer fuel cells (PEFC)

+ Bonding mechanisms at the adhesion interface

- Development of strength design method for adhesive seals

+ Development of a durability prediction method for adhesive seals

Y —IVRESF O TR RER
T-type peeling test of sealing adhesives

FaAy s

R ( HE)

Assoc. Prof. Shigeki MATSUMURA ( Specially Appointed)

@ 045-924-5062 O G2 ® G2-20
@ matsumura.s.aa@m.titech.ac.jp
@ https://www.adhesion first.iirtitech.ac.jp

W55 KRB D 7= DEEF OME SR

WHRER - B] | HBRBRO/HDEBEMORE - AT

Research Field | Strength test of adhesives for fuel cells

Objective Strength and durability evaluation of adhesives for fuel cells

QLHEES OFE OFALFE OFEmal OF—s~—Y
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- _Materials Processing Science Research Core

EH Ot m Asst. Prof. Yuki HIRATA
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© 045-924-5099 @ R @ R2-37 WHE 1B% B - MEEAEL, BHTAR - F/ YR LOM
@ hirata.y.ac@m.titech.ac.jp RICORA B EAPFENTULET,
h-BN nanosheet ‘:;HLT"'A ‘Almchalredgc

BEOMZEEE | - BCNRZRT=T U FLOFHRAEHREORHES L OHEERT
s ZAYEY FRKRE OLC) BEO=RTREEDORHE
TRV Ial—YavickBEERRA DX LD
Current Topics | - Synthesis of graphene-hBN based multi-heterostructure and the development of its applications e b

- Development of 3-Dimensional DLC film coating technique hBN# / & — k OIESE
- Analysis of plasma behavior to elucidate the coating mechanism Schematic of h-BN nanosheets

Zigzag edge (N terminated)

OEFEES OF=E OFALEFEE @Emal @k —»LH~—
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Komatsu Collaborative Research Cluster for Innovative Technologies’ '

AREE A DFEAN
[F 540 —FKifivEF]
- RE#XBET— KX DEH A1 (Increasing power density of bent axis type axial piston motor)
- BIREURESR > o=\ E (Improving efficiency of swash plate type axial piston pump)
- ZnDTPESE b 5 A4 R 7 4 )L L DR EE) & EREEFE ST

(Formation behavior and friction and wear characteristics of ZnDTP derived tribofilm)

T ZANFYOEy F v oEHmER_E (Improving pitting fatigue strength of axle gears)

te 5{Edge of cylinder bore
L | [Cylinder block |=

FH=MEE— ¥ k2 sa R
Bent axis type axial piston motor Traction machine

[ X v FETT9EF)
Ny TFYULRTLOBREBEFMOSE (Advanced thermal management technology for battery systems)
- XY DRBBEBREE GEEFM (Heat generation and heat transfer characteristics of gear friction part)

,L - .:— j 'f A i

FRANRD A T A& D BRI 3 A O HEE BUESRMFIC I 5 SUR 0 BMEHTI E

Estimation of heat flux distribution using IR camera Thermal resistance measurement of sample under specified condition

e =
e s s Prof. Takushi SAITO
@ 045-924-3510 O R2E © R2-44 ‘ e - ¢
O saito.t.ad@m.titech.ac.jp - J'*, L 3 ﬁ
@ http://komatsu firstiirtitech.ac.jp/ = :_‘ | B -l

g g EERTR, B | HTHHTHNLEC L 3REMERORE
Estimation of interfacial thermal resistance by reverse

HEER - W3 | SRR TECBRCAAPEORALRY, RANETANE A LR T AR A A MRS non:eguilibridntimolesdlardynamicstsimulation
BEOWHE | - EESs THHOR@ICE S 2 EHETE
-/ EEESIEIC £ SAEAERE O A L
CEBYRT LOAKIMERER L

- R R OREEERT

Research Field Heat transfer engineering, Thermophysical property control

Objective By solving various heat transfer problems occurred in the electrification of equipments, establishment of the $EF/ *ﬁ?]%’%%)\ Lf:?ﬁlﬁiﬁfiﬁ!ﬁw'\%%ﬁfﬁ
thermal management technology which will make it possible to improve overall energy efficiency will be aimed. Performance evaluation of boiling heat transfer surface
with copper nanoparticles layer

- Estimation of thermal resistance at the interface of heterogeneous polymer materials

+ Performance improvement of phase change heat transfer surface by nanostructure
control

- Improvement of cooling performance of battery system

+ Mixing behavior analysis of high viscosity fluid

Current Topics

QLHEES OFE OFALFE OFEmal OF—s~—Y
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Prof. Masao KIKUCHI ( Specially Appointed)

@ 045-924-5255 @ S8 @ S2-4
@ kikuchi.m.af@m.titech.ac.jp
@ http://komatsu firstiirtitech.ac.jp/

FZAFRY—, EBHE

WEEM - B | BEtEdS L 28BEROWMAKRA L

BEOHERE |- A B7 4 VLDERICERLE [BLA] BREROSEL
< ZnDTPERZE b 74 R 7 1 L L O EE) & EREFES N
CTOANFVICEBITAE Yy F U IESBEORLE
CTZA=TAY Y=L E TR Y- LR R E

Research Field | Tribology, Metallic materials

Objective Improvement of durability of the machine elements by tribological approach.

Current Topics | + Optimization of running-in condition focused on tribofilm formation.

- 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.

ZnDTPEED b5 A K7 4 I L
ZnDTP-derived tribofilm

g Y L -

pol it i
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Axle gear of dump truck
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Prof.

Hirofumi AKAGI( Specially Appointed)

@ 045-924-5263 O S2iE e S2-4
O akagi@ee.titech.ac.jp
©® http://komatsu.first.irtitech.ac.jp/
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WMEEW - B] | FEAEBAZTHRY T LOGEEREL - @31FEL

BE DR IR | - SIC-MOSFETAER L - AR R - mHENABEFREDC-DCaA> -2 L ZDLA
CRAFLARLDASN—REFDRBERIGH
CRAFLALTYN—REEA LR ERBSEABTERRBHERERE > 2T A
CEEERBHTHRY R T LOEH/ A AT

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-MOSFETSs, 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

RA @FEFHFDC-DCa =%
Biderectional isolated Dc-DC converter

850V 16kHz 100kWZ/E28 (11kg)
850-V, 16-kHz, 100-kW transformer with a weight of 11kg

FEA H se(so

Prof. Akira SUMITANI( Specially Appointed)

@ 045-924-5273 @ S2iF ® S2-4
@ sumitani.a.aa@m.titech.ac.jp
O http://komatsu.first.ir.titech.ac.jp/

WL T

HWiHER, tFIF
WEEN -BE | h—Fhr—a— I N%EmLE-EREN
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- R AR ERS 2 T LORBE
- BRfICcEFOmERE. FToRMEmLE
Research Field Mechanical elements, Chemical engineering
Objective Elemental technologies for carbon neutrality
Current Topics | * Improvement of the performance of energy storage devices for hybrid hydraulic

excavators
+ Optimization of hydrogen fuel cell system for construction machinery
- Improvement of hydraulic equipment and gear characteristics for electrification
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Komatsu Collaborative Research Cluster for Innovative Technologies
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Prof. Keiji KYOGOKU({ Specially Appointed)
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Prof. Masabumi MASUKO( Specially Appointed)

@ 045-924-5263 @ 045-924-5263

@ s @ sk

© s24 © sS2-4

@ kyogoku.k.aa@m.titech.ac.jp @® masuko.m.aa@m.titech.ac.jp

@ http://komatsu.first.iirtitech.ac.jp/ @ http://komatsu.first.iirtitech.ac.jp/

BEI EF' E\: "R ( FriE) Assoc. Prof. Shinji TANAKA ( Specially Appointed)

@ 045-924-5243 @ S22 @ S2-4
@ tanaka.s.aj@m.titech.ac.jp
@ http://komatsu.first.ir.titech.ac.jp/
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Research Field | Tribology, Machine elements, Fluid machinery

Obiecti 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.
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Hydrostatic transmission
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Urban Disaster Prevention Research Core
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eriment of steel structure with non-structural components
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Flexural behavior of high-performance RC walls

Earthquake Engineering / Seismic Retrofit

Passive Control Structures / Isolated Structures
Wind Engineering / Tsunami Resilient Structures
Super-tall buildings

Subsurface structure of volcanoes / Phreatic eruption

Geochemistry / Geo-electromagnetism

T TSI

The phreatic eruption at Kusatsu-Shirane volcano in 1982

Ton TN S

wamn e
FHAR Lo W TTHERIEEE 7TV (Tseng et al. 2020)

The 3-D electrical resistivity structure

AR H oss

Prof. Tadashi ISHIHARA

@ 045-924-5484 @ J3E O J3-10
@ ishihara.tai@m.titech.ac.jp

= ® https://www.tishihar.net/

BT E LAY 28O BB
Numerical response analysis of uplift behavior of buildings during
earthquakes
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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
+ Seismic design method for steel building structures with CLT
+ Reuse of pile foundations in existing buildings

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

earthqukes
walls
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Shaking table test of large-scale partition walls
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Urban Disaster Prevention Reseauh Core
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Prof. Yasuo OGAWA

@ 03-5734-2639 @ AMLESSE O S5-13
@ ogawa.y.aa@m.titech.ac.jp
® https://sites.google.com/view/yasuoogawatitech
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Research Field | Volcanology, Seismology, Geo-electromagnetism, Resource engineering
Objective Development of electromagnetic exploration method and its application to geoscience,
engineering, and disaster mitigation.
Current Topics | - Development of the underground monitoring system by using electromagnetic signals

with an accurately-controlled frequency comb

+ High precision electromagnetic monitoring of volcanoes
+ Exploration of super-critical geothermal resources

0)7)(1422?7175{385 ﬂ%’(ﬁé Y @ Ehtsl,
WAX—PE LTARTMICIRA B T ERRRE
Electromagnetic ACROSS experiment at Inferno Crater Lake, Wawgangu Thermal
Valley, New Zealand.

We have collaborations with GNS Science on the development of precise
electromagnetic monitoring system and its application to Inferne Crater Lake,
which shows a 9m variation of water level over 38 days period.
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Prof. Susumu (Sam) KONO

@ 045-924-5384 @ G5 O G5-1
@ kono.s.ae@m.titech.ac.jp
@ https://www.kono first.iir.titech.ac.jp/
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Experiment on RC members with high strength reinforecement
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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

(s} E*GJWTE)'}C EA BT 2 OBERREET L

Structural test and numerical modeling of RC walls
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Prof. Kenji NOGAMI

@ 0279-88-7715 @ EZHRNLERAIAT
@ Nogami.k.aa@m.titech.ac.jp

© S5-14
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Research Field | Volcanology - Geochemistry

Objective Prediction of volcanic eruptions by geochemical methods

Current Topics | - Volcanic activity observation and eruption prediction by chemical methods.
- Behaviour of volatile components associated with volcanic activity.
+ Leaching processes of roc-forming components through acidic solution-rock reaction
experiments.
- Development of precise analytical methods for chloride ions.
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Prof. Shoichi KISHIKI

@ 045-924-5332 @ I3
@ kishiki.s.aa@m.titech.ac.jp
@ http://www.udpre.firstiirtitech.ac.jp/~kishikilab/
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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 egrthquake

- Seismic design index based on human behavior

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

HHE B o

Assoc. Prof. Wataru KANDA

@ 0279-88-7715 @ EFRARMLERAFKELESSE O S5-14
@ kanda.w.aa@m.titech.ac.jp
@ http://www.ksvo.titech.ac.jp/~kanda/
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Research Field | Volcanology, Geomagnetism
Objective Understanding the subsurface structure of active volcanoes and their temporal changes
Current Topics | - Thermal states of the Kusatsu-Shirane Volcano inferred from geomagnetic observations

- Resistivity structure of the magmatic-hydrothermal systems

+ Resistivity structure of the source region of phreatic eruptions
+ Hydrothermal fluid flow simulations

+ Estimation of permeability structure
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(Matsunaga et al., 2022)

Magmatic-hydrothermal system of the Kusatsu-Shirane Volcano
inferred from the resistivity structure (Matsunaga et al., 2022)
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Assoc. Prof. Daiki SATO

@ 045-924-5306 @ G5&% @O G5-21
@ sato.d.aa@m.titech.ac.jp
@ https://sites.google.com/site/daikisatotokyotech/
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Research Field | Response control building, Seismically isolated building, Wind-resistant design Hlighsrise lsatated Visegelastiz DamperunderLong
Building where Duration Loading
PP : ; Hdi ; Earthquake and Wind
Objective Construction of safety and security buildings to earthquake and wind Obs_ervation et C?med
Current Topics | Response evaluation of vibration control and seismically isolated building considering | Qut in Suzukakedai
i ; 5 : " Campus
characteristic change of devices by long duration loading such as long period ground
motion and strong wind, and its design methods
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Urban Disaster Prevention Researc h Core

S BEE

e

Assoc. Prof. Akihiko TERADA

@ 03-5734-2525 @ AMLESSE O S$5-13
@ terada@ksvo.titech.ac.jp
® https://sites.google.com/view/terada/home
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Research Field | Volcanology (Geophysics/Geochemistry)
Objective Advancement of volcano disaster prevention based on thermal studies of volcanic activity
Current Topics | - Modeling of shallow hydrothermal system based on multi-parametric observations at

Kusatsu-Shirane volcano

- Risk assessment of lateral eruptions using soil gas
- Development of a multi-parametric observation method for volcanoes using drones

" SR &
2018 A BRILGE N TR S NI A O THO LA RIFE
Soil gas sampling from a new crater formed by
the phreatic eruption of Mt. Motoshirane in 2018
e, W T . A e8]

018G ER AR - RERILEA BT 3 A o R
(Terada et al. 2021), https://doi.org/10.1186/s40623-021-01475-4
Schematic diagram of the hydrothermal system associated
with the 2018 Mt. Motoshirane eruption (Terada et al., 2021).
https://doi.org/10.1186/s40623-021-01475-4
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Assoc. Prof. Koshiro NISHIMURA

@ 045-924-5326 @ JliE @ R3-16
@ nishimura.k.ac@m.titech.ac.jp
@O http://www.udprefirst.irtitech.ac.jp/~nishimura/
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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

BAALERT BT ) — F%mﬁﬁiﬁﬁﬁ

Loading test of reinforced concrete beam with opening

MEMSIIREEt 7 = & 53
Measurement by using MEMS accelerometer
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MUKAI David Jiro ##es( 5

Assoc. Prof. David Jiro MUKAI( Specially Appointed)

045-924-5384

G5AR

G5-1

DMukai@uwyo.edu
https://www.uwyo.edu/civil/faculty_staff/faculty/david-mukai/
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@ 045-924-5351 @ J3E @O J3-1
- @ kurosawa.m.ad@m.titech.ac.jp
f!'.‘, gi ® https://www.udprce.first.iir.titech.ac.jp/~kishikilab/
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Current Topics | - Exterior wall using metal panel

- Partition wall with light-gauge steel stud BEMICHI 2 EBEH OBEERR

- Seismic isolation system Structural experiments on various members in buildings

PRADHAN Sllj an Asst. Prof. Sujan PRADHAN

@ 045-924-5326 @ JlE @ R3-16
O pradhan.s.aa@m.titech.ac.jp
© http://www.udprc first.iir.titech.ac.jp/~nishimura/
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+ Qut-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.

Current Topics
Shaking table test for out-of-plane performance evaluation of brick

masonry infill wall
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Research Center for Biomedical Engineering!

. 1 3 Overview
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The Biomedical Engineering Research Center focuses 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 Nanodevices (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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Innovative Dental-Engineering Alliance]

Overview

Laboratory for Future Interdisciplinary Research of Science and
Technology, Tokyo Institute of Technology has signed the
comprehensive cooperation a§reement 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.

In order to further develop this agreement, the Innovative
Dental—Enﬁineerin Alliance (IDEA) Core has been established on April 1,
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* 5 e . 2023, and five faculty members from Graduate School of Dentistry,

(T &izey LTz, Tohoku University have joined the core as visiting professors.
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Innovative Dental-Engineering Alliance
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HAAZERT (3510, R2-44) (5243, $2-4)
Komatsu Collaborative IR FESC  H. AKAGI (ErE)
Research Cluster for (5263, S2-4)
Innovative Technologies  [Z53 JE8 M. KIKUCHI ()
(6255, S2-4)
T EsE K KYOGOKU  (RF)
(56263, S2-4)
F74 B A SUMITANI (E)
(5273 §2-4)
mF IEX  M.MASUKO (€353
(5263, S2-4)
EBTHBE K AR B TISHIHARA™ #HE & W KANDA™ PRADHAN Sujan  S. PRADHAN
Urban Disaster Prevention | (5484, J3-10) (XS5-14) (5326, R3-16)
A EREE Y.0GAWA™? f£BE Af! D.saT0™ 22 kK  M.KUROSAWA™*
(2639, AS5-13) (5306, G5-21) (5351, J3-1)
A% # S.KONO™? FHE BEZ A TERADA™®
(5384, G5-1) (2525, £S5-13)
B E &8 K NOGAMI ~ PAMBEEEE K. NISHIMURA™
(5kS5-14) (5326, R3-16)
T HF— S KISHIKI™ MUKAI David Jiro D.J. MUKAI (#5%)
(5332, J3-1) (5384, G5-1)
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ZEEA Access

@I THITAEF vy /2 ERATHESTR (FIHHARTEESL D)
Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)

Q@ KfILF v /¥R FERERETAHIE - BER (KEWLRTERES1D)

Ookayama Campus (1-min. walk from Ookayama Station, Tokyu Ooimachi/Meguro Line)

tLFR
Yamanote Line

e
E2m Shinjuku

B EAZE] ’ =FFN

Suzukakedai wjatsma Futakotamagawa

HEERT R R IR
Denentoshi Line @ ﬁ’%ﬁ Chuo Line
\_/ Shibuya
TENFEF v /IR BHEMNE

AHHETHR
Ooimachi Line

Suzukakedai Campus Jiyuugaoka

AR

BHE Ookayama
Hiyoshi
. SRABHR
Shinyokfrzﬁrr’f:E SO L Meguro Line &)l

Shinagawa

KELF ¥ IR
Ookayama Campus

AFET
Ooimachi
R

Yokohama Line EEibig
Keihintohoku Line

£ 7M{EH Locations

A7 &I FoNR )
Research Cores Campus Names Buildings
AL TEHRIT TIMITE R2#-J 31K,
Intelligent Information Processing Research Core Suzukakedai R2 and J3
BHA / R— 3 VHERAT TEIIE R2#E- ) 14 - J 34%
Imaging Science and Engineering Research Center Suzukakedai R2,J1 and J3
EBFEE R T LR T TIMNITE R2#-J2&- J3H -G 1M\

Applied Electronics Research Core Suzukakedai R2,J2,)3 and G1
EEgEEERRaT TIENITE R2# - J2# - ) 3K
ICE Cube Center Suzukakedai R2, )2 and J3
74 P REBVRT LHRT TENTA R 2%
Photonics Integration System Research Center Suzukakedai R2
AL 95
EF /T Az RHRIT Ookayama South Bldg. 9
Quantum Nanoelectronics Research Center TELTE S 2%
Suzukakeda S2
ISF A SED T TR R 2 4%
Applied Artificial Intelligence Research Core Suzukakedai R2
KR 9 SEE
SAHREHETPHERaT Ookayama South Bldg. 9
Biomedical Engineering Research Core TEHLITA R2# - J24- ) 38
Suzukakeda R2, J2 and J3
SRR 7 TELITE R2&- J 3®
Advanced Materials Research Core Suzukakedai R2 and J3
MR TN, RFRaT TIENITE R2#-G2#&
Smart Materials & Devices Research Core Suzukakedai R2 and G2
FHEAD S T4 RRERT TEMIFE R2#E - G2
Innovative Mechano-Device Research Core Suzukakedai R2 and G2
MEAh/ AT LHAEQT TEMTE R2#- J 38
Industrial Mechano-System Research Core Suzukakedai R2 and J3
AEREHET TEMTE R2#-G28&
Materials Processing Science Research Core Suzukakedai R2 and G2
FNEA 55
EHBE KR T Ookayama South Bldg. 5
Urban Disaster Prevention Research Core TINITE J1#E- ) 38 G54
Suzukakeda J1, J3 and G5




B EE Map
TIFIIFEF+ /AR
Suzukakedai Campus

R EEETRERZEBAT 4259
4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa

KEWLF ¥ /X8R

Ookayama Campus
HR#HERXKEL 2-12-1 E=f ERon
2-12-1 Ookayama, Meguro-ku, Tokyo b
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	パンフレット2023-Low3_ページ_10
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	パンフレット2023-Low3_ページ_47
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	パンフレット2023-Low3_ページ_52
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	パンフレット2023-Low3_ページ_73
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