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Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST), which was started in April, 2016 with the
new Tokyo Tech structure, will celebrate its fourth year. Under
the Innovative Institute of Research (IIR), it was launched as the
largest research organization consisting of about 90 staff
members, and the research concerning the creation of the next
generation industry and its social implementation are the
mission. The research field is focused on existence as a research
center that fosters interdisciplinary field, including mechanical
engineering, electrical and electronic engineering, metal
engineering, information engineering, environmental engineering,
disaster prevention engineering, social science and so on.
Therefore, at the quarterly faculty meeting, we set up time to
introduce each current research and use it as an opportunity to
obtain inspiration from other research fields.

In addition, we are promoting cooperation with outside of
Tokyo Tech on research and development in the medical field
etc. We are currently working as a network-based collaborative
research base in a project of the Japanese Ministry of Education,
Culture, Sports, Science and Technology (MEXT) since FY2016.
Here, we are trying to integrate functions by collaborating with
Tokyo Medical and Dental University (Institute of Biomaterial
and Bioengineering), Hiroshima University (Research Institute of
Nanodevice and Bio Systems), and Shizuoka University (Research
Institute of Electronics). In November 2019, FIRST hosted an
international symposium, had about 270 participants, and has
been promoting networking among researchers.

Meanwhile, regarding industry-academia collaboration, we are
focusing on introducing research issues to companies by URAs,
matching research matters with companies, and bridging the
seeds of the Future Laboratory and social needs. In addition, as
a response to natural disasters, etc., in April, 2017, "E-Defense”
was established, that can evaluate the destruction and
vulnerability of a gigantic structure with actual size with the aim
of constructing laboratory facilities for 3D applied force.
Moreover, we have accepted 1 core and 2 Collaborative
Research Chairs in 2018 and 1 Collaborative Research Cluster
and 1 Collaborative Research Program in 2019 for social
implementation.

As part of the improvement of the research environment, we
have acomplished the consolidation and sharing of clean rooms
and experimental equipment, which were scattered on campus,
by the MEXT project budget. In addition to advancing the
development of support facilities that researchers are easy to
use and also useful for the students, we began opening up the
facilities to inside and outside the Tokyo Tech with the
cooperation of the technical department. Also, FIRST open
house to the-industry and the general public is held every year in
autumn, and we are striving to publicize and publish research
activities, as well as seminars.

Although the social environment surrounding FIRST, such as
the declining birthrate and aging of population and capacity
reduction and budget cuts, is going to shrink year by year, we
are determined to develop for the researches of new
technologies corresponding to these and human resources
development responsible for social implementation. So we
would like to ask for your continued support for FIRST.
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Laboratory for Future Interdisciplinary Research of Science and Technology (FIRST) was launched on April 1st, 2016 by
merging five research organizations; Precision & Intelligence Laboratory, Imaging Science and Engineering Laboratory,
Quantum Nanoelectronics Research Center, Structural Engineering Research Center and ICE Cube Center. The mission of
FIRST is to create innovative industrial technologies by fusing various research fields such as mechanical engineering,
information science and technology, electrical and electronic engineering, metallurgy, environmental engineering, disaster
prevention engineering, social engineering, chemical engineering and materials science.

Precision & Intelligence (P&l) Laboratory was founded in 1954 by merging Research Laboratory of Precision Machinery
(founded in 1939) and Research Laboratory of Electronics (founded in 1944). In the long history of the P&l Laboratory,
significant contributions were made by outstanding researchers for the welfare of the human society. Among them
temperature-independent quartz crystal oscillator by Prof. Issac Koga, gear drive engineering and numerical control (NC)
technology by Prof. Takashi Nakada, and vertical cavity surface emitting semiconductor lasers by Prof. Kenichi Iga (Former
President of Tokyo Tech) are significant outcome of the P&l Lab. Imaging Science and Engineering Laboratory was originally
founded in 1954. The laboratory was the only research organization that had conducted comprehensive research on the
development of materials, devices, processes and systems used to record, display, transmit, accumulate, process, and
convert information, and the application of such basic science based on imaging science engineering. Quantum
Nanoelectronics Research Center was originally founded in 1994. The center made great contributions for new devices
using nanotechnology and its new physics, the development and application of cutting edge nanoscale processing
technology, and the advancement of optical and electronic devices utilizing quantum engineering. The Structural
Engineering Research Center is originally Research Laboratory of Building Materials founded as the first attached laboratory
in Tokyo Tech in 1934, whose purpose is to study mechanical response of materials, components, and building structures
for safety as well as functionality against earthquakes, typhoons, and other hazards. The ICE Cube Center founded in 2011
was also merged. By combining the five organizations, the new laboratory, FIRST, was launched to promote interdisciplinary
research and industrial implementation.

FIRST consists of 11 research groups (research cores) involving about 10 researchers for each. Individual researchers are
encouraged to deepen and broaden their research as well as to conduct interdisciplinary collaborations in various research
fields. Among them, Biomedical Engineering Research Core is responsible for the interdisciplinary research activity in the
network-type joint usage and collaborative research center for Biomedical Engineering started as a MEXT program in April
2016. In "Advanced Research Infrastructure Sharing Promotion Project”, we have accomplished the consolidation and
common use of clean rooms that were scattered inside the campus, and are working to improve the efficiency of research
and education. In April 2017, Collaborative Research Chair of Real-scale Experimental Mechanics for Building/civil
Structural Members was founded with supports from industries in order to realize construction of the world's largest loading
test facility. Thereafter, FIRST launched 1 core and 2 Collaborative Research Chairs in 2018 and 1 Collaborative Research
Cluster and 1 Collaborative Research Program in 2019 for social implementation.
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MU A E
The Laboratory for Building Materials was established.

BTSN E
The Research Laboratory of Precision Machinery was established.

EXRMFANE
The Laboratory of Ceramics was established.

BEFTEERAME
The Research Laboratory of Electronics was established.

BF LA 7Z BT & o
The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.

IR RIERZISEEM AR, BERMITTA, EXMRA, ROBIHZEMEMNE

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.

AR, RBEEMITRRT - BRI, ROERMRZZNTIOEREM ISR, BB IR
FRT, MUZEEMFTAICEMBL, FIICENRIMITRMEERERE

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.

BEMRIARATROEERERZHRE U, TEMBITRFNE
The Research Laboratory of Building Materials and the Research Laboratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.

BN bf 55 s 72 ENS T2 SThEaR & cilim
The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.

TEFEBENS T 5Tz B B R 1B R L P FThEsR & cin.
The Japanese name of the Imaging Science and Engineering Laboratory was changed.

BRIGHRTFRER, BB LZWRA REEF v V/N\X @I ITHFEF ¥ V/VR) ~BE
The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.

HWEBET2MEMZERERF v/ /VXIZRIER
Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.

TEmRIEARAT &2EH R - IINIFE) Fv2/ Ak
The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.

SEFMRIVI NOZJ AR LY I—KE
The Research Center for Quantum Effect Electronics was established.

TEMRIRFTMZCHEL, IWRES S v I RRFRMIE

The Research Laboratory of Engineering Materials was reorganized into the Materials and Structures
Laboratory.

I%Mgﬁﬁ%ﬁﬁﬁﬁ}%t SZVIRMREYI—ZEL, WRAESI v IMBMKNBEEET U1 ViRt
Y —E
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.

IWAES I v I RMEFAICERNLEmS [EEYEBERR Y Y—] EE
The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was

established.
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The Frontier Collaborative Research Center was established.

T 12%F @ HFEIEWMEFICHEYAAIJOYRT AREEYY—RE

The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.
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The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.

MOk zsRE, MY U1—Y 3 VEKESZRE
The Integrated Research Institute and the Solutions Research Organization within the IRl were established.

IDRES = v I AMRAMEEET U VR I—ZEIEL, BMfBEF1 7T UPIRAREY Y —%RE
The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.

AR S S SN e e 6 S e B
HWEMRBO 4R ZREL, JO0YT « PHRREVI—ICHRE

The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.

AN A s =l )

BB TZRRFAICHBEF 27 T/N\A AR I —ZHRE
The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.

(IB) MEMARZRELEL, WERAPINUMARERZERERE TS ) HEMERZRE
The Integrated Research Institute was reorganized.

JOVT 4 PHREYI—ZFHENICELIZ IOV T 1 718,
g Le G YUaz— 3 VIREEZERERSRE U THRE
The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.

(I8 YUa—3VimEEzERENC

BB LEMEANE YA VOV AT MR Y I —ZBIEL, BfET 7 b= XREEI AT ARt Y —=H/E
The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

AREEETZMARINERER LAARMAERZREL L, HRERE U CRERTIARRAZRE
The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.

REHREZELEL, BRIEZWIRE, BB LW, IR ES I v I AW, RFFIZWMSER, J0
VT« TREEE VU a—Y 3 VIREEE, RIERIEWMER, 8FF / IV MO RMREY I —%
e U CRIZEAMRIRIAZRE GRREERAMAZRA, 70V T « PHREARA. (tZEaRIFHRm. S8R
FHWRERRD 4MEMREF, ROKRBRMEOMREYY— (F28F4BRRT2EYY—), HRIZY
b (FR28FABRRT 1012y ) OB ZRE

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.

KRN REBR TP HERFTEEZRE
Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded

BIFERIZMR D7 ZHRE

Materials Processing Science Research Core was established.
—a—JU7 T 0/ O —REEMEEHRHEE ZRE

NuFlare Future Technology Laboratory was founded

UN=T 4 —)U RRMEFMSEOR Y b XT AHERREEZRE

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

IV YT H RIS P 258 &
Komatsu Collaborative Research Cluster for Innovative Technologies was founded.

LG X JXTG TRJVF—AX—FITUFIL&T/INA X (SMD) HEHRFHEEZHRES
LG X JXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs

was founded.
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Intelligent Information Processing Research Core

A e e

Fiei D IR RALIE DEIERIARRA & £ DIGA

Mathematical science and engineering of brain information processing

Ea—9UVA Y RT2AREN—F Y NVYT YT 4 Human interface and virtual reality
Ea—2ryBREA 27
BASENELHESER

A8

Human olfactory interface
Natural language processing and computational linguistics

Artificial intelligence

Wi SHERE L - HiBES 2R LFENT - A baKy b
A power assist robot controlled by EMG signals estimated
from EEG signals

N=F ¥ NUTVT 4 DzHDYIab— a3y EBEER
Simulation and motion generation for virtual realiry

B 2 s

@ 045-924-5067 @O R2ET20=E
@ oku@pi.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/

Prof. Manabu OKUMURA
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Research Field Natural Language Processing, Text Mining, Computer-Assisted Language Learning R -1 e A b e T
Objective Development of the technique of natural language processing and application systems Ve AT 7;;.%;1;;;#;;::*:-\/;«'

Current Topics

« Incremental Language Understanding Model (Robust Semantic and Discourse Processing).
- Automated Text Summarization.

- Development of Communication Assistive Technology for People with Disabilities.

+ Animation Control through Natural Language Understanding.

+ Text Mining from the text data on the WWW.

- Statistical/Machine Learning-Based Natural Language Processing

Disposable maglev centrifugal blood pump in animal test
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Intelligent Information Processing Research Core
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Prof. Yasuharu KOIKE

@ 045-924-5054 O 3FE1119%
@ koike@pi.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/
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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

MEEBEAVEA VYR —T7 11— HROES A RIHERESE
FRAIL, (REHROORY FCESONEEHNT I ENTE D,
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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Prof. Hiroya TAKAMURA

@ 045-924-5015 @ R2{#E814%
@ takamura.h.aa@m.titech.ac.jp
@ http://www.lr.pi.titech.ac.jp/~takamura/
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CHENT TA-FICLHEBMAR
Research Field Computational linguistics, natural language processing
Objective Development of technology for understanding and processing human language, study on

human languages with computational approaches

Current Topics

- Development of text summarization methods
- Development of methods for understanding the real world through language
- Study on human languages with computational approaches

T Eh;
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Text summarization methods based on opitimization
problems and neural networks

HmEIE 25 ARy b7 —2
Lexical network with sentiment polarity
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Intelligent Information Processing Research Core
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Prof. Takamichi NAKAMOTO

@ 045-924-5017 @O R2HE516%F ©® R2-5
@ nakamoto.t.ab@m.titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp

WS E HEERLE - b2 —v /Y7 1—2R
WEEKR -BE | ta—~vYBEA VTV —RERRTS
BREOMFERE |- ba—< (V471 —2R

CRETF A RT LA
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CBMEERE Yo
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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 sensing

-+ Sensor information processing and embedded system

e e i

T
L e
Wy Y RT L
Odor sensing system

VI TNVEBTART LA EFBAVT VY
Wearable olfactory display and contents with scents

ReIIl &— e

Assoc. Prof. Shoichi HASEGA WA

@ 045-924-5049 @ R21%624EF @ R2-20
@ hasegawa.s.ab@m.titech.ac.jp
@ http://haselab.net/

b i Ea—IVAVRT =R - N=F v LUT YT«
MEBR - BE | APELCVEVWEEFRTEIBRBEOBE
Bl OWEHE |- SRe LSS THETES T -V v b
CWEIVYY, WMEA 7R
CRETELSHVLREEHBWCEHARY b
T N=F XY TVT 4, TLITIZZVR
Research Field Human interface and virtual reality
Objective Information environment for vital, active and joyful life

Current Topics

- Conversational agent with gaze and gesture interaction
- Physics engines and haptic interfaces

- String based stuffed toy robot soft to the bone

- Virtual Reality and Tele-existence

UTIEA LY L—a v EBfFER
Real-time physics simulation and motion generation

x

& -

BETEoLLBNCEAOR Y b ENEIEE
Soft staffed robot soft to bone and its mechanism

MEBROMBIRRIOZOD ) TILRA LERERE
Real-time FEM for haptic display of material feeling

S REL ase

Assoc. Prof. Natsue YOSHIMURA

@ 045-924-5086 @ R2#810E @O R2-16
@ yoshimura.n.ac@m.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/

i gt BEBMESME, La—v YA YR T7—2R
REER - BZE | MEEHAGESZRVWNEROEREZ DY X T LISH
BaEOWIFeaRE | - MEZAVW-ES), 53, BIFICET 2RiERRE

- BRI S BEGE (IMRD) Z AU BB RE S

CTLAVRI VAV ET =R (TLAvAVE1—RA VYR T 1 —2R)
Research Field Brain activity signal processing, Human interfaces
Objective Neural decoding of brain activities and its applications

Current Topics

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

(EEG) signals.

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

B oHETE L 7 BREBMES A L7
FHNT=TR ARy b

A power assist robot controlled by EMG signals

estimated from EEG signals
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Intelligent Information Processing Research Core

FHE B mm

Asst. Prof. Katsuhito AKAHANE

s
@ 045-924-5050 @ R24E515F ©® R2-13 — =
@ kakahane@hi.pi.titech.ac.jp =
@ http://silvia.mn.ee.titech.ac.jp/ l@
BOROWERNE | - N —F X LU T U T« [-=-
kA=A VERT =R X
CNTF Ay TRAR Ny
Current Topics | * Virtual reality
- Human interface
- Haptic device
— b o
HiEH Al s Asst. Prof. Hidetaka KAMIGAITO
4 L 4 s .
. = | © 0505205 @ RoIEE @ R T s e B T A A o
S O kamigaito.h.aa@m.titech.ac.jp -~
“‘ @ http://Ir-www.pi.titech.ac.jp/ —— = = 5
b4 } o~
BEEOTRRE | - SUTH 2 @
- XEFR Pakistan signed a resoluion on Moncay o import 1 MW of slecticly from Kyrgyz
- XEEP — A
- :
Current Topics | * Sentence compression !.n ——
- Document translation "']'"‘E;"" ;%ﬁ Sy "‘lz ' ‘; - ;_;m; Firars
. i ati BIROIBHBOMEICLY, AR EREXOB®REMIEL DD,
Document summarization Evaml EETD " &g
QOur proposed recursive attention module can support to
compress a long sentence into a short one.
Y Al
fH[E 87T o= Asst. Prof. Hiroyuki KAMBARA
@ 045-924-5054 @ R21E804=E ©® R2-15

@ kambara@pi.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/kylab/

RO FEHE

- 25 ZE) O REB T

3RTZEMA D LI BRES) OE B IR
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Current Topics

 Mobile Brain/Body Imaging during juggling task
- Motor control theory for arm movement in 3-D space
- Muscle synergy in arm muscle activities

D7 v JEE O RES AT
Time-frequency and information flow analysis on brain activity
during 3-ball juggling task

=K BX =m

Asst. Prof. Hironori MITAKE

@ 045-924-5049 @ R21E624%
@ mitake.h.aa@m.titech.ac.jp
@ http://haselab.net/~mitake/

® R2-20

RILOHFEFE

CAVETITATEN TV RDIZHDBECIRDZEVOT YA VIRE
CHEANAGEEBRER OT VANV A X —VBA V25 0T 4 7% v 504
CEFUYPMRAERISTRIRNAT7A IV R M ERILSEET AR T LA

Current Topics

- Motion and Behaviour Design Environment for Interactive Characters
- Interactive Character Digital Signage with Social Presence
- Anti Mona Lisa Effect Display Enabling Selective Eye Contact

= 4/977747%&779@7#4/&F
B RRICG LR ERRT 2T 1 A7 LA

Left : Design Environment for Interactive Characters
Right : View Point Dependent Gaze Direction Display
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Ay b= X Spintronics in/on Semiconductors
EBT /AR - ETEEEE Integrated devices * Integrated circuits
fFRILI7bR=I X Organic electronics

A—HY—AVR—TzARERVYIIVAVESIay
User Interface and Man-Machine Interaction

{50 Image processing
BHEEF*21VT71— Information Security
AT xgE Artificial Intelligence

PRI T/ i1 R B Bl i 0T L
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BB x IR EEE
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Hard By
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Framework and Academic and Technical Field in Imaging Science and Engineering Research Center
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Imaging Science and Engineering Research Center

ABE 1BK mum

Prof. Itsuo KUMAZA WA

@ 045-924-5291 @ R2MH330E
@ kumazawa.i.aa@m.titech.ac.jp
@ http://kuma?2.isl.titech.ac.jp/

© R2-59
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Research Field Image Processing, User Interface, Machine Learning

Objective The objectives of our research activities are as follows: Exploring novel image sensing

and recognition principles, applying them to automated cruising of automobiles or
drones, 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-machine-interaction. Innovative machine learning principles and their application
are investigated

Current Topics

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

+ An ultra-small and low-weight multi-spectrum image sensor with an innovative efficient
sensing principle.

- A small and energy-saving tactile display for mobile or wearable devices.

+ Multi-modal user interface using various sensors (image, pressure, acceleration, gyro,
rotation, sound, touch, GPS and vicinity sensors) and various displays (screen, speaker
and tactile display).

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

ZRRN A TEHY T L
Multiple view image observation system

Built-in Sensors:
Touch screen,
Front camera,
Gyroscope and
Accelerometer

Track Ball

-Voice Coil
based Actuator

YNLVFE—LZN - A=Y - R—T 24X
Multi-modal user interface

~h HhaX =

Prof. Hiro MUNEKATA
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@ 045-924-5185 @ I3FEI217E © J3-15
@ munekata.h.aa@m.titech.ac.jp
@ http://www.munelab.first.iir.titech.ac.jp/
Lis i i KEZFALE-RAEY FOZZ X
WMEEN - V&R | FTEALT A XROHE - AEFLERYEBEZ~OFHR
B OTHERE | - ARAEHL - SARF LR VEIR
- 2R 3IHFRT ENRER
- BRI IC & B gL D FETFETIRAE
Research Field Spintronics using light
Objective Contribute solid state physics and optics/photonics through the study on new optical

devices

Current Topics

- Circular polarized light emitters and detectors, involving spin amplification
- All-optical three terminal devices with light-sensitive magnets
- Non-equilibrium magnetization triggered by photonic excitations

[Recent Publications]

[1] N. Nishizawa, et al.: Arbitrary helicity control of circularly polarized light from lateral-type
spin-polarized light-emitting diodes at room temperature; APExp. 11, 053003 (2018).

[2] ). Okabayashi, et al.: iAnatomy of interfacial spin-orbit coupling in Co/Pd multilayers
using X-ray magnetic circular dichroism and first-principles calculations; Sci. Rep. 8,
8303 (2018).

[3] R.C. Roca, et al.: A lateral-type spin-photodiode based on Fe/x-AlOx/p-InGaAs
junctions with a refracting-facet side window; J. Appl. Phys. 123, 213903 (2018).

[4] B. Al-Qadi, et al.: Imaging in-plane 90° magnetization switching in a (Ga,Mn)As
epitaxial layer; J. Appl. Phys. 124, 063901 (2018).

[6] REEER [HAEY bRz R EEEER] XF475p. 132 (2018).

KR OFR 2 RET 2R T EENRRT —% (k) &
Co/PAEEREIEEMIER (L), BAOWNS, ZORKEFEAL
T FHREFHER (BTF)

Experimental data of photo-excited precession of magnetization
(left), schematic illustration of Co/Pd ultra-thin multi-layers
(upper center), and the concept of three-terminal photonic
device utilizing photo-magnetic property (lower right).
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Imaging Science and Engineering Research Center
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Prof. Kenji SUZUKI (Specially Appointed)

@ 045-924-5028 @ R2#E523E
O suzukik.di@m.titech.ac.jp
@ http://www.ece.iit.edu/~ksuzuki/

© R2-58
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Research Field Deep learning, Machine learning, Computer-aided Diagnosis, Artificial Intelligence,
Biomedical Image Understanding.

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

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

Coprien i
it by

Current Topics

- Cognitive Machine Learning: Study on deep learning that realizes the functions, such as
cognition, recognition and understanding, of the human visual system.

+ Al Doctor: Development of intelligent computer-aided systems that assist physicians in
early detection, accurate diagnosis, effective treatment, and better prognosis of
diseases.

+ Virtual Imaging: Development of machine-learning technologies that learn to virtually
acquire the physical phenomena and functions in imaging.

EREF 1R esus

Assoc. Prof. Hiroaki IINO

N o @ 045-924-5181 @ J1H207E O J1-2
\ O iino.h.ab@m.titech.ac.jp
@ http://www.isl.titech.ac.jp/~iino/
‘ﬁ%ﬁﬁ BHEIL I FAZIR, AA=VVTTFNRAR
(TAE - | KA 5= > 7 55 A 2D OERIE DA BEHHOWIE
BEOMRHE | - onELREUEERLEEMEIORA
- BEMEEEEERERAVZEE N T Y RA
- RBUERERLICART B A0RE
- REBUEEEFEEOBEERSE DR
- RBUERFEERERAWEZS T PIL I PAZIRTAAR
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

TIRFy O EREISER T A X TR L RS AR
DB T IR

Organic transistors using liquid crystalline
organic-semiconductors fabricated by solution process on a
plastic film
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Imaging Science and Engineering Research Center
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Assoc. Prof. Takashi OBI

= @ 045-924-5482 @ R21%326F @ R2-60 - —
nl
o O obit.aa@m.titech.ac.jp ¥ iﬂ = ‘_\-‘-.E :
,_.-»"f'r ‘ @ http://www-obi.isl.titech.ac.jp/ o ‘."‘;J") G _._u_‘ .
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c RWICH— F¥ 2T LOHE P Seamphans  SmanTVCAIV
- BEEEROSEN B OMERERE ENES 7 0% BRI A R
s . = - 4 N a'l
- PETEIRBRERFEDHR Extension of the utilization of My Number Card
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

-+ Secure networks using the security modules

+ Medical network systems

- Japanese National e-ID system

+ Advanced techniques of the medical information

- Reconstruction method for the Positron Emission Tomography

i'. s

or

PETT — & h 5 OHEEBIRHETE
Estimation of the PET functional image

BE B e

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 @ J3MEI1216=
@ sugahara.s.aa@m.titech.ac.jp
@ http://www.isl.titech.ac.jp/~sugaharalab/

© J3-14
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- Internet-of-humans (loH)D 7= D<A 7 ARBREE Y 1 — LI
Research Field Integrated devices/circuits, Micro thermoelectric generators
Objective Integrated electronics for low-power energy-efficient logic systems

Current Topics

- Low-power energy-efficient CMOS logic technology using nonvolatile retention
- Nonvolatile memory technology for microprocessors and SoCs
- Micro thermoelectric generator technology for internet-of-humans (loH)

Pre-charge

Row decoder CTRL buffer
; SR Decoded

urmn decoder RaadoutWrite circuils
Nonvolatile SRAM

Duaput

“Thermoslsctric elament
Thin-film micro-TEG
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Imaging Science and Engineering Research Center
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- Sy Assoc. Prof. Akira OHNO (Specially Appointed)

akira@isl.titech.ac.jp

http://www.isl.titech.ac.jp/~iino/
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Lecturer Shuichiro YAMAMOTO (Specially Appointed)
045-924-5456
J3181218%

045-924-5181
J1HR207E
J1-2
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(1)
(2]
= ©® J3-14
@ sh_yamamoto@isl.titech.ac.jp
@ http://www.isl.titech.ac.jp/~sugaharalab/
>
@ /AR B2 @x Asst. Prof, Hiroyuki SUZUKI
,.E" @ 045-924-5183 @ R21E224F ©® R2-55 {
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Current Topics | * Contactless finger vein authentication systems

- Pathological image analysis based on multi-spectral images
- Medical information management systems

IDENTINCATON

FEEEM R ERIREREE > X T L
Contactless finger vein authentication system

. N
1/ sst. Prof. Nozomi
AR £ mx Asst, Prof. N i NISHIZA WA

e d
TS @ omsosits @ BEIIEIE @ U5 gn
f‘ @ nishizawa.n.ab@m.titech.ac.jp e

i of [edcdsops
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T o Ea T Spin-LED
Current Topics | + Spin-photonic devices emitting and detecting circularly polarized light * Ptiows snlgy iy ; =
- Cancer diagnosis technology using spin-polarized light emitting diodes (spin-LEDs) +Pure sinsry pelana e lghl gmisgon Marvad in-vivg canced
ot AT dagnosks techniqua
~Astsirary hadicity switcheng [non-rrashe, sy
+ Detechon of circulary polanzod lighi clmarvation without Slaining)
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@ Eﬁ i% B (FHE) Asst. Prof. Jin ZE (Specially Appointed)

e @ 045-924-5303 @ R2MH525% © R2-58

| @ jin.zab@m.titech.ac.jp
; @ http://www.ece.iit.edu/~ksuzuki/
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Current Topics | * Development of a deep learning model dedicated to medical imaging

- Developments of deep-earning based computer-aided diagnosis (CAD) for medical
images

- Deep-learning based quality improving method for low dose image.
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BFTNAR - EB AT L Electron devices, Integrated system
g Y
X -8BFK 77X% Optical measurements, Ultrasonics, Plasma technology

EAEME 77 a FUNY YA BERNY 7 A% v vy ) > 7E JrFy TEEE Y
Fractional-N Synthesizer Quadrature Backscattering Circuit One-Chip Inertial Sensor

%# _E 2t L] Prof. Kazuo TSUTSUI

@ 045-924-5462 @ J2I1103E @O J2-69 D
_ O tsutsui.k.ac@m.titech.ac.jp
i‘. ‘ @ http://www.tsutsui.ep.titech.ac.jp G
Lo i BFTNARX, BFHE - 70€ R, BREER s “!
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* AlGaN/GaN HEMTIS 517 B3RS 2 > 2 7 b FER GaN FinFETs formed by selecﬁve area growth processes
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Research Field Electron devices, Electronic materials and processes, Crystal growth H

Etcml:.ﬂn_.'lmvc
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Objective Research and development of high performance electron devices based on new material
and process technologies

Current Topics | - GaN transistors with fin structures fabricated by selective area growth techniques.
- Low resistivity contact technologies for AlGaN/GaN HEMTs. TEgend
- High efficiency Si IGBT.

- Analyses of 3D structure of impurities doped in semiconductors by atomic holography | st@mFhn457 4 —ic & 25157/ 4 2B ORLE D 3 D I EHZEH
Analyses of 3D atomic structures of impurity atoms
doped in Si devices by hotoelectron holography

':P*‘j 'EXEB B Prof. Kentaro NAKAMURA

(B EES |Linmar trancpomation]

Lhl=dt lmp-uﬂl,' Elushdrs

techniques.

™, @ 045-924-5090 @ R2ET18FE ©® R2-26
@ @ nakamura.k.ah@m.titech.ac.jp
'- @ http://www.cns.pi.titech.ac.jp/
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Research Field Applied Acoustic Devices

Objective Development of high-speed distributed sensor system and actuators
Current Topics | - Non-contact transport/manipulation of droplets using ultrasonic field. BRFEIC ;éi&?&ﬁﬁi@f{f)/\‘/ Y : Eé‘f{?&@ﬁﬁl%ﬁb =R
- Ultrasonic motors and actuators WpZeT, ik &@;@ufﬁi%? B TRE - BB 5T
: CEBERLTWET, 7, ZRICFHIELEIEBITCDTE
- Optical/ultrasonic measurement for healthcare use. T EBBEFLTVET (
- Optical Fiber Sensors WENZEOEIC Ty T éﬂtﬁ?— (FEH),
: Non-contact manupilation of droplets using ultrasonic levitation.

- Visualization of acoustic field
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Applied Electronics Research Core
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Prof. Masato MOTOMURA

@ 045-924-5653 @ J31H1715-2%
@ motomura@ict.e.titech.ac.jp
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Research Field Al computing research (Research Unit, Institute of Innovative Research, since FY2019)
Objective Establishing structure-oriented computing architectures for wide-range Al applications

Current Topics

Reconfigurable computing architectures for

- Deep Neural network (DNN) accelerators
- Ansemble learning accelerators
+ Annealing machines

and so on.

3 R gates op b
e — 5
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(L DNNERERL - 1 > X EUE T s 7L —4 LS|
Binary DNN Reconfigurable in-Memory Accelerator LSI
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Prof. Hiromichi OHASHI (Specially Appointed)

SZE, Simon Min s (5%

Prof. SZE, Simon Min (Visiting)

045-924-5471

J2181206%E

J2-68
ohashi.h.ad@m.titech.ac.jp
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Research Field

Objective

B B2 amem

Assoc. Prof. Hiroyuki ITO

@ 045-924-5010 @ S2HRA08E
@ ito.h.ah@m.titech.ac.jp
@ http://masu-www.pi.titech.ac.jp

© S2-14
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Integrated Circuits, RF Circuits, Sensor Networks, loT and Applictaion

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

ERBEAOBMEME 777> aF LN v A4
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

BRE - BERAT=RY IR
Monitoring Technology for Dairy Husbandry
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Applied Electronics Research Core
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Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 @ J21H1306%=
@ okino.a.aa@m.titech.ac.jp
@ http://ap.first.iir.titech.ac.jp

@ J2-32
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Research Field Atmospheric Plasma Engineering
Objective Development of new atmospheric plasma sources and its application for medical/

analytical/ environmental/ material field

Current Topics

- Multi-gas temperature-controllable atmospheric plasma source

- Measurement system for skin/material surface adhesion compounds
- Elemental analysis in single iPS/cancer cell

- Sterilization, hemostasis, waste gas decomposition by LTP

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

@ 045-924-5051 @ R2ETIZE
@ tabaru.m.ab@m.titech.ac.jp
@ http://tbr.first.ir.titech.ac.jp/

® R2-25
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Research Field Acoustic engineering, Medical ultrasound, Food science, Welfare technology

Objective Our group studies measurement technology using ultrasonic and optical waves for

medical care and agriculture.

Current Topics

- Firmness measurement of fruits.

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

- Fusing imaging of ultrasonic and optical image.

Scattered
light Incident Parabolic

light reflector
Laser

mmn?,
=
' Alrborne ubtrasonic
transducer
A F

rult
ZHBER & A\ 7o R 0 JE s R

Firmness measurement of fruits using airborne ultrasonic
transducer
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Tactile sensor utilizing acoustic responses of an elastic tube
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Applied Electronics Research Core

7k!§ #ﬁ BhE Asst. Prof. Yosuke MIZUNO

- @ 045-924-5052 @ R2ET14%FE ©® R2-26
@ mizuno.y.af@m.titech.ac.jp
@ http://www.nakamura.pi.titech.ac.jp/ymizuno/

BLOWSEE | - HREROSHER T 74 N Y
CTIRFVORT AN Y

- K EBEROMEEROTRA

Current Topics | - World’s fastest distributed fiber-optic sensors

- Plastic optical fiber sensors

- Engineering applications of acousto-optic interaction

TIRF Y OKT 7 AN ERAWTREDREREITEZAE
LTWB T

Measurement of temperature and refractive index using a
plastic optical fiber

IJ.I*E *ﬁ BhER Asst. Prof, Daisuke YAMANE

=5 Tam
@ 045-924-5031 @ S2/R406Z= O S2-14 High-Performance Electronic System

@ yamane.d.aa@m.titech.ac.jp Integrating CMOS and MEMS
@ http://masu-www.pi.titech.ac.jp/member_files/daisuke_yamane/daisuke_yamane.html ;

&
b |

RILOWZFE | - CMOS-LSIE BUNBRMM S 2T L (MEMS) D& DR FE
- O REEMEMSIBIE £ > & DR

s MEMST + Y —/1n—RXZDFEF

Current Topics | - Integrated CMOS-MEMS Technology

- High-Resolution MEMS Inertial Sensor i ;
" MEMS Energy Harvester FRHE | CMOSERER: £ MEMSOBA(C £ 3 KBTS X
7 L DRI

Research Topic: High-performance electronic system
integrating CMOS-LSI and MEMS
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LGxJXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs

AEETIE, 0THEZEZ A 2=/ TI/F1IT—R—FHRELL T SBROHEZ—INEVWERDLNEHR ICEVWDTF
BHEASX— T I/F2T—R—D27—<ICERZH T THERRICRYBATHET,

In our programs, as the sensor/ actuator development supporting the loT society, we focus on the two themes of gas/ odor
molecule detection and smart actuator that are considered to have high social needs in the near future.

22— bErY— (HR/VOC/IZHBWLWHFI&H) Smart sensor (gas/ VOC/ odor molecule detection)

BEDAR - VOC (Volatile Organic Compounds) A DA EEHEDOTRETHIRFEOAN R —ITHR, LY RT— R
AR -VOCE Y —HfizMAEL, EWVEEORE - #BRE=-XU >V, TBVWEELIBFANOREZBIELEY, TFTHEMTZ/ER
THILETERDOZ—7 v FHREWRIC, Ao0¥R] (B L2 CBE) BRERABICREBTEZ - (K188 %28
BICIEA T, TRO22OMBZHRLICHAEZT>TLWEET,

We are developing smart gas / VOC (volatile organic compounds) sensor technology that is sperior to conventional gas
sensors that only detect specific gas / VOC components. We aim to implement our smart sensors to environmental and health
monitorings and the odor industry in the near future. Targeting a sensor (see Fig. 1) that can simultaneously acquire
component discrimination (species) and quantitative (concentration) information for multiple target gases by utilizing TFT
technology, the following two materials will be centered to develop.

- MOFEIREF DR F Development of MOF type adsorption material
- RY 2 =77 S RBREMHORR Development of polymer brush type adsorption material

ERLEBE R EEEEC) 7Ly a A2 ZEBLAN D, MOFERUT =TS0 bRV Y IMBEP I X T2
—H—EREFRELTVET, BIREEEOEBNLERL S, 321l —2 3 v 2 BAAbERHLWAFRALRY, EHMAEAZ -
VOCE 4 —mEZBERL X,

We are developing sensing materials and transducers consisting of MOFs and polymer brushes, taking into consideration the
concentration and refreshment mechanisms that are important for practical use. With an essential understanding of the
adsorption / desorption mechanisms, we aim to develop innovative gas / VOC sensors such as new molecular designs aided
with computer simulations.

As is

Breakthrough

datection of 3 +dotaction of
sing e/ limited multiple
s odor yasfockor
componant companants
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output outpur

+Unhealthy life environment | | Muliph, nghly-sanstiveand

; : =Improvement of |ife
\\!health damage application of suitabls algacithen

environment/health /

1 VOCH R/ICHVEIAT A< — b & v I —OFIFRE
Fig. 1 Development concept of smart sensor for gas/ VOC/ odor component

AR—= b7 Fax—%2— (N 77X PAKY b) Smart actuator (nursing care/ assist robot)

ANEOIMIRAEE) - SITTEICERTEZEARHEAHENRAY— T/ F21—2—0RBZHEL. SFEME HAE
BEESEOEEZITVWET, £7-. ZROT I/ F 21— 2—0OBEIFHFORBLICL Y. AFOLSRBOAIREEOEIRZ Bi5
LEd,

We will develop high dielectric materials and fine electrode structures with the aim of realizing an electric field drive type
high power output smart actuator that can be used for human standing posture and walking assistance. In addition, by
optimizing the cooperative conditions of many actuators, we aim to achieve smooth operation like human body.

EFEEV7 bea—0RH Development of high dielectric soft matter
BEEBREBESDTMROSFRETEZOERGEICEY, BEABEZRB L. BEICZFAET, BOTRELFEX2F O

FEVI IR —ZERAELET,

We will develop high dielectric soft matter with moderate strength, freely deformable, and extremely large dielectric constant

by molecular design of high permittivity ferroelectric liquid crystal polymer material and its alignment control.

cFI/AVTUV L, F/HoEEAVEHHAEREE DR
Development of fine electrode structure using nanoimprint and nanoplating
BRARBAE T, ERABOHEKEEEREEMOBINEHNEROEREH LV ES, 77 F2IT—%— I8 L -HIBEEE
EREF /AT ML T/ Xy FEMERAGDE CHELTWEET,
In the electric field drive type, the increase in the electrode area and the decrease in the distance between the electrodes are
the basic guidelines for increasing the output power. We will develop fine electrode structures suitable for actuators by
combining nanoimprinting technology and nanoplating technology.
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LGxJXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs
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Prof. Takashi SEKI (Specially Appointed)

@ 045-924-5478 @ S1#E414-1FZ @O S1-5
@ scki.t.ak@m.titech.ac.jp

(5]

i gt moFEL #EEeE
MEER - BE | a0 FHHROF /@&, ICH\ - AR —F%
R OWTZEEE | - OLEDIRBAMALERY H L& D%
CERH T 4N LDOREH
STBWL - HARE Y R
Research Field Polymer material, Coordination chemistry
Objective - Nanostructure control using polymer materials

- Develpoment of materials and tenchnology for smart VOC gas sensor

Current Topics

- Light extraction technologies applicable for OLED lightings.
- Development of antireflection film.
- Development of sensing material for smart VOC gas sensor.

et
BCPIC & % F / o #thEE
Nanostructures transferred from self-assembled
block-copolymer pattern

.
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F/EEOWEA X —¥ ERERY H LR
Cross-sectional image of OLED device and Light extraction effect
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Prof. Suzushi NISHIMURA (Specially Appointed)

@ 045-924-5478 @D S1H414-1F
@ nishimura.s.ai@m.titech.ac.jp

(5]
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Research Field Instrumentation Eng., Biomedical Eng., Liquid crystal, OLED, Polarization Optics,
Photonics, Nano-imprit

Objective Search for new phenomena/effects by nano to micron structures and its applications

Current Topics

- Development of various new optical films using fine structure.
- Development of smart sensors / smart actuators.

I

a) TIOEA /=L 7 4 b=y 7 #ESR
TiO, inverse opal photonic crystal
b) BAFIALRATY Y IRET7 4V L
Cholesteric liquid crystal polymer film
c) JNT— FEEIC L 2EBHFEOLED
High-efficiency OLEDs with corrugated structure
d) #EERITEEMR  Structural birefringent type of wave plate

OTIEES OFE OFKXMES OE-mail

OF—LR—=T



LGXJIXTG ITRILF+—

LGxJXTG

AX—=bITFUZI&TINA A EIHFEEE

ippon Oil & Energy Smart Materials & Devices Collaborative Research Programs

BB IER = oz

Prof. Junji WATANABE (Specially Appointed)

@ 045-924-5048 @ R2#H214%
@ watanabe.j.ab@m.titech.ac.jp
(5]
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C A= bUA Y R— DR E T OFHE
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
e—

B FREREZKIORE L FFICR S h 3 BENRESMEE
(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.

BEREARREORY -T2 &80Ty A v IR %E
FRALESEBET 1 274 (B) OfFR
Novel in-plane switching liquid crystal display with an extremely
high transmittance using a well-designed bottlebrush as a
zero-azimuth anchoring material
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Assoc. Prof. Sungmin KANG (Specially Appointed)

@ 045-924-5479 @ S1HE416-2%
@ kang.s.aa@m.titech.ac.jp
(5]
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Research Field Structure and property of organic soft materials
.. - Develpoment of materials and devices for smart VOC gas sensor.
Objective

- Development of novel materials for smart soft actuator.

Current Topics

- Smart sensor for environment and health monitorings.
- Development of novel materials for smart soft actuator.
- Structure and property of liquid crystalline materials.

Fimar it}

erY—f FHEYRT L (F)
By —HAESO—F ()
Evaluation system of sensor (left)

and an example of sensor signal output (right)

i f
FRNF FRBRIRTHENR YT v 74,

EEAWAXD/R R — > D b0 F 7 7 7 LA E Dtetragonal B ER 1%
=BT

Oriented 2D and 1D profiles of the WAXD measurement
indicating a formation of novel nematic phase with
tetragonal order by an acute bent-core LC mesogen.
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&R - RF CMOS[E]#% Integrated Circuit + RF CMOS Circuit
T7AVLREV YRy VTI—O P RT L Wireless Sensor Network System
HEEREEERH 77y 74— 4 Platform for Integration with Diverse Functionalities
EEILCMOS-MEMSH:AifT Integrated CMOS-MEMS Technology
A7Fr—L TV FRZIX Swarm Electronics
PANR—TAPHVIRTL Cyber Physical System
TINA FPERTARREEE Tera-Byte 3D Large Scale Integration
M/VREET /N4 R Bio-Platelets Generation Device
BINBISHITNA R Ultra-Small Cooling Device
ELULEE Delightful Agriculture
cunresouion TMCAKANYOCYIES o,
N / \ i hclos of 45k

] PDMS Channel
A
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ﬁn-.fhn..
o,

- ==F
Platelots 4—/"“!'
T INA b ZRTTRHEERE M/ MRAEEETINA R
Tera-Byte 3D Large Scale Integration Bio-Platelets Generation Device

Cooling chip
EQFE pumps
I [T RTER RGO
¢~l.‘.q.1.1.1|-"-‘|.1 ,'.','q’.'uj.',rf.',"_'. 'y W
NG HITNA R HLWEE
Ultra-Small Cooling Device Delightful Agriculture
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ICE Cube Center
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Prof. Noboru ISHIHARA (Specially Appointed)

@ 045-924-5056
(4]
@ http://masu-www.pi.titech.ac.jp/

O S2HE407TE
ishihara.n.aa@m.titech.ac.jp
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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

Current Topics

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

+ Module technologies : Prototyping techniques 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

KiEz BEBZ zm e

Prof, Takayuki OHBA (Specially Appointed)

@ 045-924-5866 @ J3HH30TE
@ ohba.t.ac@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

@ J3-132
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DRAMT /N A RED1/3DES £ TH M 72300mm™~ T/
DUTE

Cross-section SEM picture of 300-mm wafer thinned down
to 1/3 of DRAM layer thickness

HRDE ERTAFEEEFBEEOFRFE & OI6ARM
MERR - BE | KNYA XTIy FXEYDPINE 2 =R TEERM 2 EAERET 2, 1/1000EEE
BALBNECTEERT AR, BEHTNAR, 1B Y =R EGATRBDLD 5,
BT ORFFEE | - DRAM 300mm™” T/ DBEREN (~2370Y) FER
C NV T EREDR T TR OEBE IR OB
- WOWZ' Bt XD
- M/NREET /N4 2 DFEF
CTFRARDFR Y b ZRRy S BEBSHORR
- BISHAVEM B UIRIE & 5 2 B TH D FH
Research Field 3D LSI Semiconductor Process Development and Applications
Objective To develop three-dimensional LSI process and technology for Tera-bits memory at

millimeter cubic in size. Power consumption ~1/100 and ultra-small size will be used for
bio device, cooling device and plant sensors for the applied market.

Current Topics

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

+ Bumpless vertical interconnects between wafers

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

- Platelets generation by bio device

+ Thermal dissipation of hot-spot in device

+ Closed growth system development of lab-type plant chamber

LS NFZDRAM Y TN, 4 27 AVLTICEZ EXANEBS
N0 &< hn s,
Picture of thinned DRAM wafer. Light transparence

increases with thinning down of Si wafer.

CHEN Kuan-Neng sz o3

Prof. Kuan-Neng CHEN (Specially Appointed)
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Prof. Shiro DOSHO (Specially Appointed)

045-924-5866
J3BR307TE

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

90000

045-924-5019

S215406 %

S2-14
dosho.s.aa@m.titech.ac.jp
http://masu-www.pi.titech.ac.jp
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ICE Cube Center

BIH 52 = ds®

Prof. Katsuyuki MACHIDA (Specially Appointed)

@ 045-924-5019 @ S2Hf406FE
@ machida.k.ad@m.titech.ac.jp
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WEEHY - BE | EEEERT L L TMEMSYEY YR ENMBIFONE T, TNOLDETFLLSIRYE, Ho
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REXOFAAIHL T, AEMAMIT 2200701 R, [, HEE RECER
ISR ELR BRI ZHEEBET 2L 2BNELET,

BEOTEFE | - 59 MEECMOS — MEMSHRE £ > 3 DBIF

- CMOS — MEMSH#E & 3% aH AT D BAF

- CMOS—MEMSF /N A ZDE Y 2 — L EAMT DB

- MEMSHNEREE & > Y 05 fZ B 5 T 0 B
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.

CMOS-AEMS  Accelernmeter

Prood mmaas (300 mumes 300 mm)
with ol plerctmplating™

Current Topics

High sensitive CMOS-MEMS accelerometer

o0 Rad
T MoeemBi eronl, fym, 0 Aol Py, 32 FA00 N DeGIoe-1-8

CMOS-MEMSHIRE £ > # OSEMEE & FTHOLSIOEE
SEM and optical photographs of CMOS-MEMS accelerometer
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Assoc. Prof. Young Suk KIM (Specially Appointed)

@ 045-924-5866 @ J3H307TE O J3-132
O youngsuk.k.aa@m.titech.ac.jp

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

R ERFTAFBEEBRBFLERICB T D24(4 T 7L —> a VRO
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R DOMZEEEE | - DRAM 300mm ™ T DBRHE (~23 7 0Y) RS
N T HEREDLR WY TEOEE RN O R
B INIT NS RORBREEES L OT /A REEORIT

Research Field Process Integration Development for 3D LSI Devices

Objective To develop ultra-thinning of 300-mm device wafers and those stack process integration

technology for three-dimensional LS| 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
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Bio-Platelets Generation Device
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Cooling chip
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Ultra-Small Cooling Device

OEFEES OFE OFXIES OE-mail

OF—LrR—T



—a—272b779 /0 o—kERKimERE

NuFlare Future Technology Laboratory
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Vaziann pump
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Wiriting chamber .,

Mtk Uranader BBt

WHRE T — LHEEE
Advanced electron beam writer

23

oA

Advanced electron beam writer

Improvement of writing speed

Development of high-speed data transfer module

Advanced thin film deposition
Device physics and characterization

New materials for power devices

BFU - LAHEEER® RMEFv TS
Electron beam control chip (prototype)

(KB #F =z n@

Prof. Takashi YODA (Specially Appointed)

@ 045-924-5142 @ SI1HE304= ® S1-2

. @ yoda.t.ab@m.titech.ac.jp
,‘ (5]

1, Vertical Gas Flow Uniform Gas
(thraugh the Lamnar Plate) Concentration

WS E BT - LHERE, SnEETREE

WEER - BE | BF £ — LMBREXR O LHERT KB O En L IC Bz

2. High Speed
Wafer Rotation

BEOMFERE | - @RETF L — LARMBERERN

- BET — X S RERE T
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{ ~900rpm) Thin and Uniforn
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Research Field Advanced Electron Beam Writer, Advanced Thin Film Deposition

3. Solid Heater
(Multi £ane control)

Liniferm heating

Objective Development of the high performance Electron Beam Writer and Thin Film Deposition

R SR EIE C V D D& & R
Structure and advantages of
vertical high-speed rotation CVD system

Current Topics | * Improvement of writing speed
- Development of high-speed data transfer module
- Device physics and characterization

- New materials for power devices
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Sub defiactors

Research Field Advanced Electron Beam Writer

Objective Development of the high performance Electron Beam Writer ReCCy 2
Multi-beam

TAFE—LBFE—LHEEE
Multi-beam electron beam writer

Current Topics | - Improvement of writing speed
- Development of high-speed data transfer module
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7 2’ I\:71$*§:JZ j_- Aﬁﬁ;—?. j 7 Photonics Integration System Research Center

BEE7+ b=y o2y b7—7 Ultrafast photonic network
ETNLA W) o DR T &l New generation photonic sensing system
HEREERAT L Optical wireless power transmission system

=R - BHEEN c SHRLEAERT AR - VAT A

High speed, low power consumption, highly efficient photonic integrated devices and systems
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Wide wavelength range tunable VCSEL Prototype of optical wireless power transmission system
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Pump light generation for all-optical wavelength conversion using 2-stage optical comb with high
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Photonics Integration System Research Center

*EZ’E ?’e‘ﬁ g Prof. Hiroyuki UENOHARA

orR RE N CER S L TR R

= @ 045-924-5038 @ R21E820=E © R2-43
3 @O uenohara.h.aa@m.titech.ac.jp
‘ A ‘ @O http://vesel-www.pi.titech.ac.jp
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{4 Wavelength Defragmentation Technology using

. . . . . ) . all-optical wavelength converter
Research Field Ultrafast Photonic Network, signal processing, and Photonic Integration Device

Bl Pholonies 8 OFDM4 7 F 4 2 L ddidr op mublipbenss
Objective Research on optical signal processing for high-speed, large capacity transmission, and B opo B _ [r—
optical integration devices and systems for Photonic network with low power !
consumption, and high efficient transfer

Current Topics | - Optical signal processing technique for high-speed and high efficiency

+ Optical linear/nonlinear distortion compensation using inverse transfer function/ phase
linear approximation/machine learning

- Wavelength defragmentation and Optical OFDM switching technologies for high spectral
efficiency

- Silicon-photonic functional circuit (optical comb generation, wavelength conversion, -
serial-to-parallel conversion) for application to optical communication systems J L | 3 .

Siff#REX 0 F DMF v FLHBEEER KR 1 v FHF

Si photonics all-optical OFDM channel demultiplexer with

optical switches

Ml Z=XK zum Prof, Fumio KOYAMA
e
=Ty @ 045-924-5068 @ R21#603F @O R2-22
@ koyama.f.aa@m.titech.ac.jp
ﬁ @ http://vesel-www.pi.titech.ac.jp/
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CHT TR RABBERART A X Widely wavelength tunable MEMS VCSEL

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 gt light 8
- High-speed VCSEL photonics for next-generation data center networks T ;
- Widely tunable VCSELs for optical bio-imaging '
+ High-resolution beam steering for LiDAR applications

- Tunable optical devices for next-generation access networks

2A—7 4 MEFEARBVBEREE — LRI TR
Super-high resolution beam steering devices
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Photonics Integration System Research Center

1] .
=4 = p:EoE) Assoc. Prof. Tomoyuki MIVAMOTO
@ 045-924-5059 O R2AESITE ©® R2-39
@ miyamoto.t.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp
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Research Field Photonics/Optoelectronics
Objective Development of optical wireless power transmission system and related photonic
devices
Current Topics Extending of application fields of optical wireless power transmission (OWPT)
- Construction of optical wireless power transmission system
Development of devices and modules for optical wireless power transmission
- Research on vertical cavity surface emitting lasers (VCSEL) for OWPT
Vo ==
FIRRE T 0 b 2 A TR (£), B4, ARELL—FT LA
BR (BL) CEIEREEELL—VTLAEY2—L (BF)
Prototype experiment of OWPT (left), schematic view of VCSEL
array (upper right) and series-connected VCSEL array module
(lower right)
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Photonics Integration System Research Center

¥
IRO FEE o Asst. Prof. Takahiro SAKAGUCHI
@ 045-924-5026 @ R2#E819E ©® R2-22 mznl..u?.lrgll:_-.“.m s
@ sakaguchi@pi.titech.ac.jp " 1 { et i -;-i
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Current Topics | - Multi-Wavelength Vertical Cavity Surface Emitting Laser (VCSEL)
- New Functions of VCSEL & VCSEL Process Technic

+ Micro-ElectroMechanical System (MEMS) VCSEL
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Asst. Prof. Masanori NAKAHAMA

@ 045-924-5026
® R2f#819%

® R2-22
(4]
(5]

nakahama.m.aa@m.titech.ac.jp
http://vcsel-www.pi.titech.ac.jp

EE Hﬁg B3 (45E) Asst. Prof. Xiaodong GU (Specially Appointed)

@ 045-924-5077 @ R21H605E @ R2-22
O gu.x.aa@m.titech.ac.jp
. @ http://vcsel-www.pi.titech.ac.jp
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Current Topics | * Development of high-resolution non-mechanical laser LiDAR using Slow-light Device
+ Development of VCSEL scanning for 3D sensing

IR L — -2 F v S —
Non-mechanical Laser Scanner

V=R ARV mm os@

Asst. Prof. Kamel MARS (Specially Appointed)

045-924-5077

R21&605%

R2-22
kamel@idl.rie.shizuoka.ac.jp
http://vcsel-www.pi.titech.ac.jp
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%;j‘ / I Dg I\ D :7 Zﬁﬁ;—?l j 7 Quantum Nanoelectronics Research Center
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Quantum effect devices

Nanotechnology
BT - LMEEE ASR S RRE
Electron Beam Lithography Exposure Metal Organic Chemical Vapor Deposition
N
ZH WF m= Prof. Masahiro ASADA

@ 03-5734-2564 @ KMEILEISEETOIE
@ asada.m.ac@m.titech.ac.jp
@ http://www.pe.titech.ac.jp/Asadal.ab
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Research Field Terahertz Devices

Objective Development of high performance semiconductor terahertz sources and various
applications

Current Topics | - Terahertz response of semiconductor nanostructures

+ High-performance and high-functional room-temperature semiconductor terahertz source
using resonant tunneling diodes

- Ultrahigh-speed wireless communication, radar, and imaging systems using semiconductor

terahertz sources

HEF Y ZALZAA—F (RTD) ZHWET 7~ EiRES
Terahertz Oscillator with resonant tunneling diode (RTD)

FRMAET 5~ ERETT LA
Frequency-tunable terahertz oscillator array

EH = am

Prof. Takashi TOKUDA

@ 03-5734-2211 O KFELE3SETINER
@ tokuda@ee.e.titec.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/
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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
+ 1oT micronode device for “Bottom-up loT” technology

+ Implantable glucose sensor

+ On-chip opto-electronic image sensor

BNV RIR O A HHRIHT /3 A R
Ultra-small Implantable optogenetic stimulator

T {E2mm, &= 8mm

EREHAHK I L D=2 Y
Implantable glucose sensor
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Quantum Nanoelectronics Research Center

IR 1THE s

Assoc. Prof. Yukio KA WANO

@ 03-5734-3811 @ KMEILEISLESISE
@ kawano@ee.e.titech.ac.jp
@ http://diana.pe.titech.ac.jp/kawano
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Research Field Terahertz devices and systems
Objective Terahertz sensing and imaging and their applications

Current Topics

- Terahertz flexible sensors and cameras with carbon nanotubes and graphene
- Near-field terahertz spectroscopic imaging

- Terahertz and infrared plasmonic devices

- Vector imaging of optical electric field and phase

- Non-equilibrium phase transition and nonlinear optical response
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Integrated near-field terahertz imager for nanoscale
spectroscopic imaging
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Multi-view terahertz imaging with nano-carbon flexible scanners
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Assoc. Prof. Yuya SHOJI

@ 03-5734-2578 @ KELFEISEINE
@ shoji@ee.e.titech.ac.jp
@ http://mizumoto-www.pe.titech.ac.jp/
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Research Field Photonic circuits, Photonic devices
Objective Photonic integrated circuits for the next generation photonic network systems

Current Topics

- Waveguide optical isolator

- Self-holding magneto-optical switch

+ On-chip wavelength-division multiplexing device
- Photonic memory with magnetic material
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Silicon waveguide optical isolator
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Self-holding magneto-optical switch
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Quantum Nanoelectronics Research Center

M= 8% #x

Asst. Prof. Tomohiro AMEMIYA

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

@ http://www.pe.titech.ac.jp/ArailLab https://www.ametomo.info/
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Current Topics

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

Bt
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YAV T F b RERWEXRSZE
Si-photonics OAM mux/demux
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Asst. Prof. Takamasa KA WANAGO

@ 03-5734-2542 @ KMELFEISHES6E @O S9-11
@ kawanago.t.ab@m.titech.ac.jp
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Current Topics

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

e e 1y

e et 741
High-k#" — MEREEE %12 & > TSR L 7=MoS, FETOELEHILE
Transfer printing of high-k gate dielectric for top-gate MoS, FET
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Asst. Prof. Hiroki TANAKA (Specially Appointed)

@ 03-5734-3605 @ AMLFEISESLE O S9-3
O tanaka.h.bh@m.titech.ac.jp

@ http://www.pe.titech.ac.jp/Asadalab/
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Current Topics

- Applications of resonant-tunneling diodes
- High output power resonant-tunneling-diode terahertz oscillators
- High frequency resonant-tunneling-diode terahertz oscillators

—

v racarce

i . !
FERZRLIREE &R T 2 AT v 7 F M L 7-RTD-THzH IR 3R
Resonant-tunneling-diode terahertz oscillators using rectangular
cavity resonators and bow-tie antennas
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R 7“D A PBRUFY e O8F) Asst. Prof Adrian DOBROIU (Specially Appointed)

@ 03-5734-3605 @ A[HLFEISHES4E O S9-3
@ dobroiu.a.aa@m.titech.ac.jp

@ http://www.pe.titech.ac.jp/Asadalab/
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Current Topics

- Applications of resonant-tunneling diodes
- Terahertz-wave radars
- Terahertz 3D imaging
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FM radar based on a resonant-tunneling-diode oscillator
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Fundamental technologies and applications related to life engineering
FEEEKERD LUV Z0EREIMICEEbL 2HR
Fundamental researches, development and applications of advanced medical and orthodontic
devices and their systems

AFREETZORRED-HDOEEMR - LRMROHE
Interdisciplinary and collaboration researches for innovative development of biomedical engineering

AV BRINE R > 7 & Z OB FERR
Disposable maglev centrifugal blood pump in animal test
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Biomedical Engineering Research Center

B R owm Asst. Prof. Akira UMISE

_ Siress—-5train Curves (RT) .
AarCu-l- [0=5] Fe {moi%) e 5Fn

@ umise.a.aa@m.titech.ac.jp % o 18F
. @ http://www.mater.pi.titech.ac.jp/ iy s e ,:B'
ém oFa o
Bl OFFSCEE | - £BALREESS OB gl e L erfm
+ XA ART—ILTORREIE - BEMESE OEMAIIEE O 5T T e
- EFERRENTORKREE - BHEESS ORI

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

@ 045-924-5061 @ R2#915%F @ R2-27 n 300

AINTTHRC & Y DRERRIE & B IS DRLROFLIRZ I
5 & THBIIEE A L

The additional elements decreases grain size and that
serrated grain boundaries were formed, thereby mechanical
properties improvement.

”Iﬂ *IJ?IL\ BhE Asst. Prof, Toshihiro KA WASE

3 @ 045-924-5032 @ R2iE418F © R2-46 Y Sl imricw
r @ kawase.t.aa@m.titech.ac.jp

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

BOEDOWIEE | - DADICLVIBRIESNE AV FALREORY MF

CERETLAIBHERW L -V JEE

Current Topics | * Hand-held robotic forceps using a force sensing input device

+ Training machine using pneumatic artificial rubber muscles i . -
AAPICEVBIEEND /N> RAL RRIOR Y MlEF
Hand-held robotic forceps using a force sensing input device

@ E § B (45F) Asst. Prof. Kamel MARS (Specially Appointed)

& @ 045-924-5094 @ R2ME314Z @ R2-38 88 o)
- O han.d.ab@m.titech.ac.jp Lamazteamy
‘l‘ ‘ @ http://www.nano.pi.titech.ac.jp/ . .
BEOMEHE |- Shov(r075y FE—4

ERBBIER Y A 2 ORETF /A 2 L— Y BAIAE fFY > JBE (30M)
CSEBEYA/OT I F AT —X 80-poles ring permanent magnet plate for micro motor

Current Topics | * Micro flat motor with high torque
- Low-frequency-vibration MEMS energy harvester
+ Microactuator with multi degree of freedoms

Midkdle shider "Sg
Hase stateg -
Twn-layer micra cails
|3l Echemabe diagram ] Progotyje
MRS BEMEAEZRAW 2 BREBH 7/ FaT—4
2-DOF electromagnetic MEMS actuator using multipole magnet
plate
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ERIZH LV ZDEXELH Metallurgy for industrial applications
FintkeeEEBMRIORIRE - &5 - FAR - BH

Design, development and applications of innovative functional materials

Bi effect on brittleness of NiIMnGa no field, OT

1200} 573K 0% A, liquid Bi
o
S onnl
= 800 0.01%
g %
& 400¢ 0.1% 4

5%
0

Plastic Strain (%)

0.1Tmass%Bi-added NiMnGa

REWLHIBIE 7 7 F 2 T — & PR T & 2 BMETEREE & ENIMnGa O BRI R IES 71 & 2 DF%E, BiRhl & i TIEEEHIMIC & DRI 2 (BE L, BBICXD
BHIC R AL VERAHEZ SMROEBITRT) LTz,

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

REREEET 28880 > TRUIMIE
Electroplated gold alloy micro-material with highest strength
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Engineering stress (GPza)

v : —
00 0.1 0.2 03
Engineering strain
ERMIAECHAES N 2MEE > SMRORBPNERRERIC L 2057 — 0T HHlifR EMEETEOSEME. A4 > EOREIGEFOED > D 3HFRE V.

Stress-strain curve of electroplated Au-Cu alloy material fabricated by Sone Lab. evaluated by micro-compression test and the SEM images before/after the
testing. Strength of the alloy is three times higher than pure Au electroplated.
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Advanced Materials Research Core

fie Hith =

@ 045-924-5058 @ J3HILI6E
@ inamura.t.aa@m.titech.ac.jp
@ http://www.mrst.first.iir.titech.ac.jp/inamura_tit/
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Research Field Microstructure, Materials Design

Objective Development, design and improvement of structural or functional materials by
controlling microstructures

Current Topics | * Experimental and theoretical study on martensite microstructure

+ Design principle of long-life shape memory alloy
+ Design of multifunctional titanium alloy by control of texture

| — PR
FREBREED 7 7 7 KK F X A V188
Fractal domain structure in a shape memory alloy

# e |
GoSSHMIDEEIC L 2F X Vv ARDEY v I
Low Young's modulus in a titanium alloy by a development of
Goss orientation

SR EA =@

Prof. Masato SONE

@ 045-924-5043 @ R2#EI20=E
@ sone.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/
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Research Field Material Characterization
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

HUNES
Micro-compression specimen

SR Bk F R

Micro-bending specimen

2l
BB IR
Micro-tensile specimen

FAMRELTWVSE YA 7 AMRIEARA

(%4 7 nOEE CERERSR, iy SRR AT
Various micro-testing specimens proposed

(Possible to examine micro-compression,bending and
tensile deformation)
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@ 045-924-5057
@ hosoda.h.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

@ R2f#916%F @ R2-27
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- BEARRERASOMR
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Research Field

Functional and structural materials, metallurgy

Objective

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

Current Topics

- Development of biomedical shape memory and superelastic alloys

- High temperature shape memory alloys

- Ferromagnetic shape memory alloys and their composites

- Intermetallic compounds, phase diagram

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

B fmra
- & 8 8

1%

1300m

cal

0TH
TiMoSnZr&# DB E) & FrF A N AR

Superelastic behavior and unique internal structure of TiMoSnZr

biomedical alloy.

NiMnGa#g i FAR 5
acT# (k) &Bifk
FDSEMER

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.

EASHTHUS ) 2— HAHBO A &
NREEIC & Y EFREREZFONIMnGakL

EE BS o

Asst. Prof. Yuri SHINOHARA

@ 045-924-5597 A J3FEII21E © J3-22
@ shinohara.y.aa@m.titech.ac.jp

@ http://www.mrst.first.iir.titech.ac.jp/inamura_tit/

AL OB FERRE

CHKIRAMEHCB T BT AT U A MERBO R R
- F R A0 RITEERNT
CHERREY Y IEF LA

Current Topics

- Morphology and crystallography of martensite in alloy steels
- Local structure analysis in titanium alloys
- Developmenent of biomedical titanium alloys with low Young’s modulus

ERREY Y IERF L2 AEOERIER

Texture in the biomedical titanium alloy with low Young's

modulus

RO 18 mwm

Asst. Prof. Yu SEKIGUCHI

CRl

¥

< A

@ 045-924-5012 @ R21E216F ©® R2-31
@ sekiguchi.y.aa@m.titech.ac.jp

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

Bl O FERRE

CYEVICA VY RAEL — 3 vy ENLETES
- BEEBEAIMOME - BB C AMTE
R - MBSO EERT

Current Topics

- Reversible adhesion inspired from Gecko
- Strength and fracture toughness evaluation of adhesively bonded joints
- Buckling analysis of adhesive joints

T ? WET

"l

BERAEORER

Directional diperdency of adhesion force

EAREMEE T /N1 R

] m Bio-inspired adhesive devices

TG
T
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Advanced Materials Research Core

Elﬁ IEE! BhE Asst. Prof. Masaki TAHARA

= @ 045-924-5061 A R21RI1IE © R2-27 500 .
@ tahara.m.aa@m.titech.ac.jp ';’""'I'."f'.‘;"
‘ ‘ @ http://www.mater.pi.titech.ac.jp/ 400 i
BEOWEEE | - WREBASICBY ZBAFTRY LT VA F OEBRT g 300k .
REEA R OB £
CERTILT YA FERE E‘m
Current Topics | * Microstructural analysis of stress-induced martensite in shape memory alloys
- Plastic deformation mechanism of shape memory alloys 100
- Isothermal martensitic transformation
a
o 1 7]
Strain (o)
Ti-Nb & B 5 R 0B E 28 & NERER
Superelasticity and microstructure of stress-induced martensite
in Ti-Nb alloy single crystal

;E &E BhE Asst. Prof. Tso-Fu Mark CHANG

@ 045-924-5631 @ R21EI06E O R2-35
@ chang.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

Sl A uln O compoeite

BREOWRGE |- NEBFTNA RBOSEMED > 2 70t ADFH
CTLFTTNET Iy I /RE/RY 7 —EEHEEM R OBIR

-/ EEME RS

Current Topics | * Development of metallic materials fabrication process for miniaturized electronic devices. Eletxiblei Sliltg//-\u/%nQ |
- Development of flexible ceramic/metal/polymer composite functional materials Electrodeposited Au-Cu photocatalytic materia
- Development of nanostructured photocatalyst alloy micro-cantilevers
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%E)(jj / 5"7 \“’r Zﬁﬁg—ﬁj 7 Innovative Mechano-Device Research Corﬁ

¥/ I H DL Establishment of nano-fabricating technology
KETIFaT—2R, LELVYDRIK Creation of innovative actuators and sensors

AN TFNAR/ SRTLDREZAF I/ ZRDBEELRIEER

Observation of comprehensive dynamic behavior for complex mechano-devices/systems

B~ -~ ER~¥AM 2707127 B EE ORI hES) S By EK
Innovative mother machine ER microfinger Lubricant visualization of gears
ﬁ = 5 c
= AR Prof. Hidenori SHINNO

@ 045-924-5469 O G2iR304%E O G2-19

‘?. O shinno.h.aa@m.titech.ac.jp

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

WL g BAEE - BN I, LRI

LR - B | EFN~Y -~ 0RRE THEEM TS 0L
FEOWEE | - £/ I~y —< > v OMERRRE

CBREEANATY Y Y YT RT LOHRERE T EEHEREZMTE (CAPSULE)

B WEM RO F /T Innovative mother machine for nano-machining
- TR DR &

- BURBAR LR

Research Field Ultraprecision & Ultrafine Machining, Machine Tool Engineering

Objective Realization of innovative mother machines and formulation of machine tool engineering

Current Topics | - Research and development of an innovative mother machine for nano-machining
- Research and development of an ultraprecision hybrid machining system
- Nano-machining technology of hard and brittle materials

- Design methodology for machine tool R F /88— 2L —%& (ANGEL)
- Product development methodology Advanced nano-pattern generator with large work area

""'!_ l-?*f?l'—fl

L — S RV B TR AR
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Innovative Mechano-Device Research Core

&0 F05h =

Prof. Kazuhiro YOSHIDA

@ 045-924-5011 @ R2#H218%
O yoshida.k.ab@m.titech.ac.jp
@ http://yoshida-www.pi.titech.ac.jp

© R2-42

ot A >‘r J Fai4 A Innovative machan:;«dewce?‘

ol i NAVATIFaT—%, A 700Ky b, #EEEERE
. p SEYE T — N /—~—f PRVERRY _ H o B - N . :
WRER - B fz“»ﬁl/J\_,:ﬂE’C/\V\ %??61’?%’&«77&%%/\7 AU BARY M EDTHDIHE X jp#;:’;LER?r{pnaiJL?
h/TNRAR/ S RT LDRFE rleri:llaEanlr;rwahra : ;
B OWIFEERE | - BeeERkz I6A Lf_-l-?/f AT Fa1LT—4R o Fi?,rlp nm:.’-.:--:
cEHANTA T Rk N7 — Fl micropump
~5ﬁf¢/*”7—’&ﬁﬁh\fsﬁw1’£%7’f7DDTJ"(‘V N 2 - ™ BEISAET—
Research Field | Microactuators, Microrobots, Functional Fluids THEREE -_3 - FOFaI—F
TR LT == Dietectric
Objective Development of innovative mechano-devices/systems for advanced power microrobots || AC alectroosmatic alastomer

working in micro space

MR ocvotor

\_ mlcrapump V.

Current Topics

- New microactuators using functional fluids
+ High output power micro fluid power sources
- In-pipe working microrobots using fluid power

WMe - Ei ‘ Integration

(&l A HJ LA F L Innovalive mechano- syslams
HEEMET 00K B

Microrobols using
fluid power
e " a

FRESFTS 2008y k-
.xln-nipe mobile microrobot

TAZEFY 94
microarppars

0B R e

@ 045-924-5041 @ R2fE416%
O matsumura.s.aa@m.titech.ac.jp

(5]

© R2-34
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Research Field

Dynamics of machinery

Flow visualization in meshing part of a gear pair

Objective

Analysis and measurement of machinery's noise and vibration

Current Topics

- Vibration measurement of a planetary gear system

- Diagnosis of gear tooth surface form with vibration measurement

- Centrifugal Dynamic Damper for Transmission

- Visualization of air flow behavior at around gear mesh

- Practical sound source localization without use of an anechoic chamber

§T$ HREEEA VTV T4 70—
Intensity probe with integrated LED display
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Innovative Mechano-Device Research Core

Elﬁ %A RIS Assoc. Prof. Hayato YOSHIOKA

@ 045-924-5470 @ G2iHE302%F ® G2-19
- O yoshioka.h.aa@m.titech.ac.jp
‘ “ @ http://www.upm.pi.titech.ac.jp

Lo i BT

HREN - B&R | BEBMNIB0NE LicF /508 - F / ESHIEAT O REL

BEOMAETE | - mEsRER Y PR T4

- L EHEBBERMBERO Y X T L

- BEBRMIOA > 7REXEZRZY S
cEEIEASERIEY —R

- BaeERE ORI & FFM

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

Y7F/ A= PNIEBRDT =TI ZT L
Sub-nanometer positioning table system

B #1— B Asst. Prof. Sang In EOM
=y © 045-924-5034 @ R2H204% @ R2-42

O ecom.s.aa@m.titech.ac.jp
‘ @ http://yoshida-www.pi.titech.ac.jp/

BEOMEFE |- UV VST 7 A TCRETIFBELIRA Y —TI/Fa2T—4%
CIEEv A ARy T

- ZRME BB R

Current Topics | - Dielectric elastomer actuator fabricated by UV lithography

- Parastaltic micropump
- Development of compliant electorde

an s & W Nl WE B0 W i

AV F UV NEICBELAEFBELIRA MY =TI/ F211T -4
Dielectric elastomer actuators fabricated on the 3 inch wafer

EE Eg ¥ Asst. Prof. Shingo TAJIMA

o 045-924-5029 9 G21E306% e G2-19 Toul-Pose Commands Synchionized FIR Filterin
O tajima.s.ac@m.titech.ac.jp e Sornentationn Fosition Prafie
@ http://www.upm.pi.titech.ac.jp . Smothg-mm- 3/_\-/ | |
Ty sl i e e e rowe
REOBRRE | - 58 % 28 L - BRSES NI ER o e Bt W
- B R O 1 8 DR EIRE DIH] Lo e LN VN

- BN THECEZRA QR Y b OB LIPFER

Current Topics | - Time-optimal trajectory generation along discrete tool-paths within axis kinematic limits
- Suppression of residual vibrations for high positioning accuracy

-
. . . . . . Positi
- Accurate trajectory generation for 5-axis machine tools and industrial robots Btoniing Eror A o N
e e N\
W
Sr h L B c0s(Ey) Filter Deisy [~ (1 5 1,60
A Control of Orientation Blending Errors in Spherical Coord.
Qrleination 0}1‘\- Dwell Time
Blending Error :L_\\\('Ccmwwg 2 [
Va On Ty, A w,__ / N\
/ fnterpolated / \
{ | rajecrory y
-5 I T

—
Filter Delay 1 ~ T {0 0.0t )

Thy TIWKFIRZ 4 L&Y v FRITER WY T4 LTHE
SABIEEEZRTOLEMBELRAMHA

Real-time non-stop tool-pose interpolation in workpiece
coordinate system by decoupled FIR filtering technique
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j 7 “J E%ﬁ j:ii’ﬁi':/ttﬁu ﬁﬂ:%ﬁﬁ Komatsu Collaborative Research Cluster for Innova;ive Technologies

Increasing power density of bent axis type axial piston motor

MuzUhEE—20EHAE
weh=UhE € — 2 BEER DR & HIBER

Mizxed lubrication analysis of sliding parts in bent axis type axial piston motor
fRHER > 7 OMER L
ZnDTPHE F 54 K7 41 L LADF R EE & EBERSHE

Formation behavior and friction and wear characteristics of ZnDTP derived tribofilm

Improving efficiency of swash plate type axial piston pump

Piston taper [§Edge of cylinder bore
- [Cylinder block
Cylinder bore

. S S - g T gy IS By

Piston

Small spherical part

AN L
Traction machine

A EE—%
Bent axis type axial piston motor

Woith HWE = e

® S1-10

Prof. Masao KIKUCHI (Specially Appointed)

@ 045-924-5255 @ S1f412-2%F
@ kikuchi.m.af@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

MRS E FSARAY—, EEME

HEERK - BE | BEMHEREIC L 2EMEROMAMER L

Bl OWf4eaE | - MasUhEE— 2 0mH At ~r X
- RREUHER > T D shER £ A —A—K
CRIART A LLOERICER L [HLA] BROBEL Wheel loader
- SEERMANEICL DEESEFEEDE L

Research Field Tribology, Metallic materials

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

- Increase of power density of bent axis type axial piston motor.

- Improvement of efficiency of the swash plate type axial piston pump.

- Optimization of running-in condition focused on tribofilm formation.

+ Improvement of contact fatigue durabirity by various metal surface treatment.

Current Topics

. -
NAFARZRTAY I FTVRIyay
Hydrostatic transmission

OTHEES OFE OFXIMES OE-mail @F—LR—-Y
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Komatsu Collaborative Research Cluster for Innovative Technologies

E FX zm em

Prof. Haruo HOUJOH (Specially Appointed)

RE B mm

Prof. Keiji KYOGOKU (Specially Appointed)

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

@ S1iHE4A20% @ S1iHEA20%

® S1-10 ® S1-10

@ kyogoku.k.aa@m.titech.ac.jp @ houjoh.h.aa@m.titech.ac.jp

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

RF IEX zm aso

Prof. Masabumi MASUKO (Specially Appointed)

@ 045-924-5263

@ S1iE420%E

® S1-10

@ masuko.m.aa@m.titech.ac.jp

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

EEP E_ AR (I5E) Assoc. Prof. Shinji TANAKA (Specially Appointed)

© 045-924-5243 @ SlE417-2% @ S1-10

@ tanaka.s.aj@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

R E FoARAY—, BHESR

TEER - BE | EREITOBESREOTRL, BEHBRN, EEERSIEITE

BRomsEEE | - MEzUhET— 2 osdNl "
- UM E T — 2 EEER OB EE B AT
- R ECRER > T oshER £ L
- ZnDTPHIE b 5 4 K7 1 L L OFUFED L ERERE ——
- REAUSIR iR 0 R AR 1 A friction gste?ins?alled ilrr;rwessure vessel

Research Field Tribology, Machine elements

Objective Visualization of lubrication condition of sliding parts in actual machine, Mixed lubrication
analysis, 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.

- Formation behavior and friction and wear characteristics of ZnDTP-derived tribofilm.
- Friction and wear characteristics of refrigeration oil for next generation refrigerant.

ZnDTPEED T AR 7 1L L
ZnDTP-derived tribofilm

OTHEES OREE OFKXFES OE-maill @F—LR—-Y
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Industrial Mechano-System Research Core

2470 F/ AAA=ZIR
NAF-ERIZE

v

F

FiZEIARY b
Surgical robot

Micro/ Nano Mechatronics

Biomedical Engineering

WEMRBEEIR TN 2 (DLD) 2 & 5#ffie
FHEYAT A

Deterministic lateral displacement (DLD)
devices for cell separation

-

o

L BE aem

Prof. Tadahiko SHINSHI

@ 045-924-5095 O R2iR316=
@ shinshi.t.ab@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp

© R2-38

HiRUF LR > 7 DRE £ B

Design and fabrication of blood pumps using magnetic
levitation technology

iy b it BHAISRME > X T L

WFEER - BE | 1L VWSEHASAEHT N X2 X7 LOAIH

B OWIFRAE | - U7 L8 & B UL 7= #B AT 0
CKAEERWIEZMEMS 784 2
FEEABNE - ZEHET/Fa1I—4

Research Field Mechanical devices and systems using magnetic force

Objective Realization of novel mechanical devices and systems using magnetic force

Current Topics

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

R7YUYITLRE—ZERWE

2EBEYA 7 OBRT

5 — R O IR RO JF1T—R
Vibration suppression and health 2-DOF micro magnetic
monitoring of turbomachinery using actuator

bearingless motor

ik

iE 58] mm

Prof. Takeshi HATSUZAWA

@ 045-924-5037 @ R2{#318%
@ hatsuzawa.t.aa@m.titech.ac.jp
@ http://www.hat first.iir.titech.ac.jp/

© R2-6
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DISAEE
Protopype sensor with mock-up organ and application
assumption for endscope surgery.

(e

W2 BAEAN VAT L

B - BE | MEMS/NEMSHITIC L 2/NA % - BEAT/NA B

BILDWRRAE | - RBHIARERANEFE LY
- EBR - EEOREIC L 2EREEMERL - HMEBET MR
CMEMRSETA IO X DX L

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.
- High efficiency and differentiation-inducing cell culture devices with electrical and

mechanical stimulational function.

- Microorgan-driven micromechanisms.

4 x4 BRSHIGEET /N R LD AMIBIEBBLDAE
Cell culture device with 4 x4 micro-electrode array and
electrical activity observation of cancer cell mass.
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OF—LrR—T



MEXA/ VAT LRRI7

Industrial Mechano-System Research Core

IH (RF =

Prof. Yasuko YANAGIDA

@ 045-924-5039 @ R2{R308=
@ yanagida.y.aa@m.titech.ac.jp
@ http://www.yanagida.first.iir.titech.ac.jp/

® R2-23

W I;f A4

-
TN 100 L )
EFREL T

[oixvax ig NAFMEMS, /A FEHAl, £Yie T

WEEEHR - BE | /N1 AMEMS/NEMST /N A RIC & % A Wpkee - BRiEaHAl

BHEOWIRERE | - -/ AEE2E T 2 ERKREO AR & N1 AEHRI~D A
« N4 FMEMS - NEMSIC & 2 flligtépe T
CERDFOREEERLI T/ N F T/ AV —

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

BEFEARMREEET /M R
Transfection device to single-cell

£ (B5% e

Assoc. Prof. Joon-wan KIM

Micro Hydraulic Power Sowce by ECF and MEMS

= @ 045-924-5035 @ J3fRI1IGE O J3-12 - -
: @ kim.j.aa@m.titech.ac.jp 3
I8 4 ".ﬂ @ http://www.smart.first.iir.titech.ac.jp/
b = pe—— 1 i Sy
WFE4rEF MEMS, Y44 0XHFAZIR, NA4AAALOZSR ""—"""'*"'“'"i“
. LB
WEER - BE | MEMSENICL 2HREYA 7 AA N A= RORBE ZDIEA o i Y x
_ — . 058 micneeres” QY L33
BEOWESE | - ECFEA L~ A S OREYRT L (W47 a%Y ) g. B o F
CECFY x v FREMVERHIRAS 27 L EEEEET l‘m ,ﬂ
CECF7L*Y7AT/FaT—& (RA/A/YE, ¥4 /AT=Eal—4) =ftz-2 )y 1 (TPSE) ECFwA 4 07
2 e > = - v Z Ry
AEERFECFY A 7 AL Y TV 2T L ECF Micropump by triangular prism and slit electrodes
cECFx4AsmL—bYr4AnO
PN IS, Micro Mech s Bio Mech - MEMS-based ECF micrm rate gyroscope
esearch Fie , Micro Mechatronics, Bio Mechatronics ad
L
Objective Advanced Micro-mechatronics by MEMS technology and its applications
Za
Current Topics | - Micro hydraulic power source (micropump) driven by ECF jet 533
- Liquid cooling system by ECF micropump
- ECF flexible actuators (micro hands or micro manipulators)
- Focus-tunable ECF microlens by MEMS technology. 300
- MEMS-based ECF micro rate gyroscopes Gt BCF ot

MEMSEAfi&# A W/AECF¥ 1/ BnL— v A 0O
ECF micro rate gyroscope by MEMS technology

REF KB e

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 @ R2ME420%
@ tadano.k.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46
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Current Topics

Pressai: laparnsonte houder conrolled by hesd movement  Ropote Hiddar far Ophinaline: Srdos:

LjEiwapid BT X T L

MERW - BR | SEEARIEYXTLOER

BOROWIFEE | - FERRY X T LA
mBRIRIEY R T L OFIE
- BRERE) S X T L OFIE

Research Field Dynamic Systems

Objective Realization of Advanced Human Support Systems

AREFK L TWEFMZEARY bR T L
Surgical robot systems being studied

+ Surgical Robot Systems
- Control of Teleoperation Systems
+ Control of Pneumatic Driven Systems

BHEES OFE OFRIMES OE-maill OF—L~R—
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Industrial Mechano-System Research Core

e BiE s

Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 O R21E219%F ©® R2-9
@ nisisako.t.aa@m.titech.ac.jp

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

MRS E %A/ /M  RERE
WEER - W& | HNERICE T 2%k e RERRO THHIGH
BOIOEHRE | - WEXA VR TALAT 4T R
- BEBEMEBIORL T3R5 T
s A aE - EREDTT N R
XA A-F /NI 1S
CRFNBERA oRF S TNAR
Research Field Micro/nanofluidics and Interfacial Science
Beichva vl Fo—
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

AU BRERIC & BHEREIERORE - RIS
Microfluidic production of functional droplets and particles

| u I

] W\ i
il =.- :
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YA ARERICERELIATRE- S FRE N L - EEEER
MERIE
Drug permeability assay through microfluidic droplet interface
bilayers
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Asst. Prof. Naohiro SUGITA

@ 045-924-5094 O R2E3U4E © R2-38
@ sugita.n.aa@m.titech.ac.jp

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

B O FERE

CRATANTVEER L BT RAE
- RUBEF OED I
CEEX v T —a i

Current Topics

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

BLEESPOREY 7 2 X —IRE)
An oscillating bubble cluster in a stationary sound field

B EBER s eo

Asst. Prof. Naotomo TOTTORI (Specially Appointed)

@ 045-924-5092 @ R2E217TE ©® R2-9
@ tottori.n.aa@m.titech.ac.jp

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

L DOWFFERE

“F/ RATAET =T L ALK BT OB
CHTFIEBY A 2 OF S AT AL R
C A 7O EERITT A R

Current Topics

- Particles separation through nano/micro pillar arrays
+ Micro/nanofluidic particles processing
+ MicroTAS / Lab on a chip

Lipstemam FLERY

YA 7AET =T LA &EBVEHR TR
Particles separation using micro pillar arrays

OTHEES OFE OFRMES OE-maill @F—L~R—-Y
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RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and Systems

ERT /M Medical Device
TLAFRT4 R Tele Robotics

ARy FMEE41 4 —T7x—2R Robot Control Interface
ZBEHET=—tal—% Multi-DOF Manipulator
TARETRAIHIE & 2 DIuH Fluid Measurement, Control and Its Applicational Technology

FHZEARY FOBEEZFRIIZERZER VY Fr—0E [UN—T7 14— F#AEHE] LOHRARARZEHE L, BREFFOAKR
v M EERE L R KOS ELBEREEROXRRICET 3MRARZTVET,

We conduct research and development on the next-generation minimally invasive surgical robots, automation of
surgical procedures, and the fusion of diagnosis and treatments.

N Z T ZIVEIE
Bilateral control

NTTFAVIRRZL VY R—T =R SEEHFHv_LalL—2SRT L4
CIER 3D) A—F AV VLY AT LA ﬁﬂﬁ/%ﬂﬁ¥mﬁf TEHREAKRY b7
cAREBERERDE L TFRICERRT 513D, EZXICHERRABRE CEKRET IV F AT RICKYNERE, %ﬁ?@m% EA R
Haptic master interface CBEARYIAY N (TR AER. KAk
- Stereoscopic(3D) open console system. Surgical manipulator system using pneumatic drive
- Haptic information can be presented as reflection force and + 7dof robot arms for laparoscopic/thoracoscopic surgery.
displayed on a monitor. + Lightweight mechanism and force estimation system with pneumatic actuators.

- Instruments are detouchable and exchangeable.

M1 ZREY—ABH 2O OERE - fRELHE T 2 BERBFHEORY 22T A

Figure 1: Minimally-invasive surgical robot system with haptic force detection and display using pneumatic servo drive.

OTHEES OREE OFKXFES OE-maill @F—LR—-Y
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RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and Systems

,ED *ﬁ ARE (15E) Assoc. Prof. Daisuke HARAGUCHI (Specially Appointed)

@ 045-924-5698 @ J31E1315= ® J3-13
@ haraguchi.d.aa@m.titech.ac.jp
(5

EATNAR/ AN bR MDAy bR T A

WEER - BE | 0y bERITERE LRI OBREARICERY

BOEOWIEHEE | - 0Ky P FHITABERA Y 2 YL X b
CE— vV SICEBRARA R —T 2 — R

Research Field Medical devices/mechatronics, Intelligent robot system

L. NERTHEEZE T 2 EERFMZIEARY b X T L
Objective Realizing advanced minimally-invasive treatments using robotic technology Master-slave surgical manipulator system with force feedback

Current Topics | - Highly-miniaturized instruments for robotic surgery
- Master control interface using motion sensing

joint. Gripper

EREREICL2ZEBERRY MEF
Pneumatically-driven multi-dof robotic forceps

ﬁEl !iitai B3 (45(E) Asst. Prof. Dongbo ZHOU (Specially Appointed)
@ 045-924-5698 @ J31E1315= ® J3-13 Hapite Sanetion
@ zhou.d.aa@m.titech.ac.jp -
e ----------------- -
\ " Foie Veodback
BEDWIEFE |- YRR - AL—T7 Y RTF LB 2REEOMBRE
c FTEEARY b Contact oo
- REFHAOARERFAKR Y b K
Current Topics | - Operator's haptics sensation in master-slave systems 4 &
- Surgery assistant robot
- Robotic endoscope holder for eye surgery a
Masier device A Sk device
controler Commismicalon —

YRR AL =TV ZATF LB T B REEOMERE
Operator's haptics sensation in master-slave systems

REFMBOARFRITOAR Y b
Robotic endoscope holder for eye surgery

OTHES OFEE OFX &S OF-mail OF—L~x—



%IJ ﬁ; *SI.?EH% j 7 Materials Processing Science Research Core

Diamond-Like Carbon (DLC) # &L & & 3 3 ik ER o bEE 1SR o B ER AT
Fabrication of DLC films and functional carbon thin films

< v MR OERIEERET YA >~ Classification and surface-designing of adamant thin films

BRIERAMYEI—F7T14>7 Surface coatings to correspond to environmental preservation
REZMEIOEMIGA  Application of carbon materials to photovoltaic cells and microbial fuel cells
BE - <24 /708EMT Precision and micro plastic forming

Bar Phisma gun

I.'-l.lnhh: Lampe=t

Turbomplecular pumps

KET YA 12 &% DLC RO EEFE R b

[ Jhawc = O o Lo
- |
— i 1 | Improvement of wear resistance of Diamond-Like
[t Pl ! Carbon films by applying surface designing
LTI | I"F'["I
@urr_?;:;t;:: = F"WEZ' Plastic flow
-~
[whawst
T Hﬁf?%ﬁ%%@ﬁ*ﬁﬁiﬁ%ﬁ CNT z R U7 Aok E it
A PVD apparatus for adamant films preparation Microbial fuel cells using carbon nanotube ZyxAE L BR S REROE S
Joining of dissimilar metal plates using ultrasonic
vibration
BB EEERES R Adhesion technology for car structures

REMEEASMHCER L £ OEBMHESEN

Bonding technology for dissimilar materials, such as CFRP and metals

R tEEER oM Development of dismantlable adhesive

PHEERIZEIESERDEIR Property graded adhesive joints

SEHEICHITE-EERE Light-weight structures for eVTOL
e, S

\ High tensie stangin steal

High termile Carbon fiber reinforced plastics
strangbh stes
TVF 2T T IVER RS Bt
Adhesion technology for multimaterial car
structures

RIS Al DB FE
Development of dismantlable adhesive

Lo W)
e
l‘-.
f
H i)
: E!l.
FEERITER

" . L]
; r- - U ™ % W &
Beramn I 1 Langth [mm)
M ERHEE R A BA[YFRP & @B O EHEES
Property graded adhesive joints Direct bonding of FRTP and metal

OTEES OFE OFEXIMES OE-mal @F—LR—-Y
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Materials Processing Science Research Core

-

KT HE zm

Prof. Naoto OHTAKE

DLC (Diamond-Like Carbon) ®FEEE - SR

DLCIHEZAYEY I tEEZ2 B aBE, KEER
#H, LFNLTEULEDENEEEELTWET, HE
BIRHK - MEEEOI—FT 4 > 7 LTBRANEATWLS

DLCa—T 4 Y/ OEL S EHEL T,
FeBMHEREET 2 2 F vDLCIE, B-C-NRT7 X~ > FMED

Current Topics

BRIRA BRI & BMAOSFIE - b T 4 R0 — a2

TUWET,

Y EORYAEBMPITEA L - BEERETHEEW
mrSPARmMAKITLES,

YDLCEERT HCHICE=THEEZAML T, DLCOMHE
MR s ARt TR LS ET,

KDOLCE AW -SEARMMEOEEESREZMELET,

Y EARBECEER OIS ELI LD TESDLCR
—Z203A—FT4 VI EBRELET,

o @ 045-924-5078 O R2iE414%FE ©® R2-37
.1‘:} @ ohtake.n.aa@m.titech.ac.jp
";J\ @ http://www.first.iir.titech.ac.jp/member/core6.html#ohtake
i b i e R, BRI, 7 X<IF, B - JEnIE
MEBR - BE | BRNSEEMEORIREUVERZBIEL-AIE Y 0 XBEH
BEDOWERE | - K1V EY FRikE (DLC) BEOREERFE L b 74 R0 Y — 40
C TNV RT T AR TAERRIEIC & BB ELE DRR
TR FEEOERIE
CAF U REFA LI ZRTAIFEORR
- CNTZAB L7 MEYREE D
CERNEIRE TV Z U AESIROBERES
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

- 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.

F /8L R TS5 XTCVDIC & BDLCAEE
DLC films deposition by Nanopulse plasma CVD

DLCa—7 « » 7 L 7<BSRHRER

DLC coated scissors for brain surgery

y

iy i
BIEBK - B&
Balt OWTFEERE

Research Field

Objective

ik TH s

Prof. Chiaki SATO

@ 045-924-5062 @ G2MH516%
@ sato.c.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp/

® G2-20

BRELY - EOMBIZ - BFHE

EEBMORMFE L HRRE

- BREEEOEEES
- Rzt - MM OESES
- EAMBOEEES

- BT OESEES

- Z O A THERES

Adhesion technology, Composite materials, Solid mechanics

Development and implementation of adhesion technology

Current Topics

- Adhesion for car structures

- Adhesion for aircraft and maritime structures
- Adhesion of composite materials

+ Adhesion for electronics

- Adhesion for everything

EREARTOBIRER

BEMERWZESIE, OBk FIZIE3RE LN,
BALRLTIRENCBEVOAEETT, —F4, EAE
EAKRERIBEIL, FEBIENBREEAELRY ET,

BEEAE LY EHLENTTE-TWELEITD LD,
HEBROLB T -2 PHAMICET2MEA2EE T L L
12, —MROBEIAICHFE->TW LTS LS, BERIC
EHRAEE L TWSFHETT,

AT REEL HNIEE T O TERL L ZE W,

CFRP-&EHE R A A A
Dismantlable adhesive for CFRP and metal

TEES OBE OFXIFES OE-maill @F—LR—-Y
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Materials Processing Science Research Core

FH B o

Asst. Prof. Yuki HIRATA

Armchair edge

@ 045-924-5099 @ R2RA04= © R2-37 ~ Q(‘ oq 0Q O] 2,40 R

@ hirata.y.ac@m.titech.ac.jp g C&VEQC{IMC%/ o ved %C‘ %

© E DD D E

< c‘cadmc* F#‘O%“ £ e

REOWETE | - AARENFIES /¥ — FOAREORERE 2 b b rodn bd &

s XAV EY FRkE (DLC) RO =RITAIEEDFRF g q(q{ﬂﬂdcﬁcpd' C=<*C g

CTIARYIal—vavIicL BEERREA N X LORH S o4 o o4 bR

o< > oC

Current Topics | * Synthesis of hexagonal boron nitride nanosheets hBNF/ & — F OIS

- Development of 3-Dimensional DLC film coating technique Schematic of h-BN nanosheets

- Analysis of plasma behavior to elucidate the coating mechanism

OEHEES BOFE OFR



gl‘ﬁi IZE %ﬁﬂ:;'?, j 7 Urban Disaster Prevention Research Core

MEIZF Earthquake Engineering
FIREE Passive Control Structures
REBE Isolated Structures

[FE Seismic Retrofit
M E T2 Wind Engineering

[RpEN;E- B Tsunami Resilient Structures

REMIERMM 58— REURE &2 AV cE iR CigEy O B REMERR
Steel Dampers for Base-isolated Structures Shaking table test on real scale high performance RC buildings
S s N
- ,ﬂ !E‘ iﬁE B Prof. Susumu (Sam) KONO
iy .
r # @ 045-924-5384 A G51R301E O G5-1 =
= O kono.s.ae@m.titech.ac.jp
‘ @ http://www.udprc.first.ir.titech.ac.jp/kono/
W B BERE - WEIZ - $Hav 7Y -8

HAEERN - BE | TO0 2Tk 7 ) — P REEYOEE

BEOWEEE | - BESFHIY 7 U — FERYRHCABATIMEE® U A KETE LRy B L

> ) - e s BYEZAS S U — P EROMEEEERER
N iﬂ]%f& = —9‘— < 0:12“3ﬂﬁEﬁ%Hé%ﬁ?ﬁ'{ﬁﬁé%ﬁT 54‘%@‘/ P3SN F}ﬁ% Seismixc‘ pei‘(;mance of coﬁcrete’ﬁ‘ouﬁndatiof
S FLEFEYRNFLRMLR MOV — FEITEBWEBESD - KEERE DR
- BEMEXZ BMEMBBOER L L IKBRREDFRRBER £

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

Tu- - _
MEEOMHEM LTS 57-0DBEER L ET L
Structural test and numerical modeling of RC walls

OTHEES BOFEE OFXIMES OE-mail OF—LR—-Y



Urban Disaster Preventi
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on Research Core
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Prof. Satoshi YAMADA

— -
1 “*"- @ 045-924-5330 @ J3HET09=E O J2-21
'3 O yamada.s.ad@m.titech.ac.jp
& @ http://www.udprc.first.ir.titech.ac.jp/~yamadalab/
i it MELY, MSEEE SEBE HliRkEE
W HR - BER | MERN#RESY, HEICHIT 2 HBHoretr2m LT 5,
BRILOWFeERE | - SRS ERES oK BE T
- MR SUE AT O F 5
CBEEERR O EMER L
- BRERORIEEST
MR N —%ER L RERE
Research Field Earthquake Engineering, Welded Structures, Seismic Retrofit
Objective In order to improve safety of urban cities against ears quake, we are enhancing seismic

technology of building structures.

Current Topics

- Evaluation of Ultimate Seismic Performance of Steel Moment Resisting Frames
+ Development of Seismic Retrofitting Technology

+ Improvement of Seismic Performance of Evacuation Facilities

- Welding of High Strength Steel

- Base Isolated Structure with Steel Damper

S EREBEOERIRE A

Full Scale Shaking Table Test of Steel Moment

Resisting Frame

ET

\
Ll )}

SR s

Assoc. Prof. Shoichi KISHIKT

@ 045-924-5332 @ J3ETI0E ® J3-1
@ kishiki.s.aa@m.titech.ac.jp

@ http://www.udprc.first.iir.titech.ac.jp/~kishikilab/

i it RE - flk, TEMR, HCCETE S ARIRRA, MRk
MEEH - BE | BEYOXZBICHTELY Y IV RE258, HTLEoBpXEhEm LTS
BIEDOWIERE | - REHRKZ >/ — TERHROH TR
- RX 21BHEOEECICED < EFBETHEE
- 1815 L 7o SHERM o3 KR e
- LGSRIMLENEE % 1 U o & 2 FERE B D R RHE G0
C RRMEICE D W ITRREHEIR OB E
Research Field Seismic control, Retrofit, Post-earthquake evaluation and recovery, Socio-functional
continuity technology
Objective Realizing the resilience of building structures, and enhancing the disaster prevention of

urban area

Current Topics

- Seismic dampers and seismic retrofit

+ Quick inspection method based on the visible damage

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

+ Seismic design index based on human behavior

BIEREOIBIE L1815

BWERELBELTL —RR

Research on structural behavior and establishment of damage
evaluation method for steel braced frames

Damage evaluation based on crack pattern

concrete foundation of exposed column base

i)
HBDRKER

and its width on the

HE - BERAZT > CL S BaRBREEY
(TIFhIFEF v /VR)

High-rise Isolated Building where
Earthquake and Wind Observation are
Carried out in Suzukakedai Campus

OEFEES OFE OFXIMES OE-malil

OF—LrR—Y
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Urban Disaster Prevention Research Core

(£ Kl amem

Assoc. Prof. Daiki SATO

o
Y
A

@ 045-924-5306 @ G5#607TZE
@ sato.d.aa@m.titech.ac.jp
@ https://sites.google.com/site/daikisatotokyotech/

© G5-21

W e FIREE, ®REEBE MWEKRE

HREW - B&R | HE - RCHT 2%E - RUABYOBE

BEOWEEE | - RABHEDHCREORBEBRLICL ST 4 N M RFHEOE(EER L 12k - REE
BEOIGE RS & R FEDRRE

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

Objective Construction of safety and security buildings to earthquake and wind

Current Topics

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

|

Inner Plate (Half)

X-Y Section

) - 4 merPlas
Helfof  OuterPlte [~ Side
VEDamper  Side
: /
l X-ZSecton (b
Y x

REFEIMNIRES (35 1F 2 MBI L > 78—
DANELRE D DR ISR
Temperature Distribution of
Viscoelastic Damper under Long
Duration Loading

HE - BB ET>TWD
BeERERY (§90
BF v /R8R)
High-rise Isolated
Building where
Earthquake and Wind
Observation are Carried
out in Suzukakedai
Campus

A RREED wmm

Assoc. Prof. Koshiro NISHIMURA

EE h

@ 045-924-5326 @ G5H302%F
@ nishimura.k.ac@m.titech.ac.jp
@ http://www.udpre.first.iir.titech.ac.jp/~nishimura/

® G5-5

i oba i BEEE, WMEIY, avs V- MEE
MEEN - B&E | 23>0 V- FREEYOEE L TR omE
BLOWFERE | - K> 7 ) — MM OfTE - AR
- EREEME AR WK DY 7 ) — MEOEE T
SO ) — FREESBOMER
- MERRESRO L NMEKE
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
- Evaluation of seismic performance of high strength reinforced concrete columns

- Seismic performance of reinforced concrete beam-column joints

- Stress transfer mechanism in foundation beam-pile joints

FHI» oY — MEDRKIEERR
Loading test of reinforced concrete column

1
FEMIZ & 24T R #5200 4T
FE analysis of beam-column joint

MUKAI David Jiro #smis a3

Assoc. Prof. David Jiro MUKAI (Specially Appointed)

045-924-5384
G51H301%E
Gb-1

00006

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

OTHEES OFE OFRIMES OE-mail OF—LR—-Y
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Urban Disaster Prevention Research Core

d. =

Al ZFE am

Asst. Prof. Takanori ISHIDA

@ 045-924-5330 @ 2FFT04FE
@ ishida.t.ae@m.titech.ac.jp
@ http://www.udpre.first.ir.titech.ac.jp/~yamadalab/

® J2-21

AL DOWFFERE

SBIEQIEY A £ IR IR D8
- EHEOBREE R 3 MSERY ORI R
KT 2 AAORBANE RV BHET Y RO BAGETFE

Current Topics

- Low-Cycle Fatigue Performance Assessment of Steel columns
- Seismic Performance of Steel Moment Resisting Frames Subjected to Multiple Strong

Ground Motion

- Maximum Response Evaluation of a Friction Pendulum Bearing Subjected to

Bidirectional Horizontal Ground Motion

g I DR 7C ES
Cyclic loading test of steel columns under small amplitude
loading history

INE B o

Asst. Prof. Taku OBARA

@ 045-924-5329 @ G5303F
@ obara.t.ac@m.titech.ac.jp
@ http://www.udprc.first.ir.titech.ac.jp/kono/

® G5-1

B O FERE

- BESEREKH D 7Y — MERYORR
S HEE Y 7 ) — FEM OEGIHEEOBE
- MBEE A RSO BT E D #2E7

Current Topics

- Quick Recovery Performance of Reinforced Concrete Buildings
- Damage Evaluation of Reinforced Concrete Members after Earthquake
- Stress Transfer Mechanism of Pile Cap

Experiment of Hybrid Coupling Walls with dampers

k55

at

B B2 ux

Asst. Prof. Nobuhiko TATSUMI

@ 045-924-5351 A J3HETI6=E
O tatsumi.n.aa@m.titech.ac.jp
@ http://www.udprc.first.ir.titech.ac.jp/~kishikilab/

0 J3-1

B O FERE

CEET L —RBEOEART 4 T AN RIS RITTHE
- R OSHEM O BGEHT
- IS A D MR BRG]

Current Topics

- Effect of connection details on seismic performance of low-rise braced structure
- Damage evaluation of steel members after earthquake
- Damage reduction for LGS partition walls in eqrthquake

[ReSEEERIDEIOY SEES
Structural experiment of LGS partition wall

OTHEES OFE OFRMES OE-maill @F—L~R—-Y
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Advanced Loading and Real-scale Experimental Mechanics Laboratory

EYNIIIIES Real-scale loading experiment

BEERELEXREIKRIEEY Super-tall buildings & Civil mega-structures

KEREX A KE BT Large base isolators & Large structural members
T R

Many large & crtical structural
members are used without
real-size tests & validations!

EXESIC IEO TAS EEmONEL,
W LR DM ERT S

Extremely large gravity force Flg
& catastrophic earthgquakes forces ; p—
HOWEE (1985 Kobe Earthquake) HEnE
’ Sudden fraclure of many steel columns  Small-size — Ductile

RABHCHT D 3 HRARTHGE
3-dir, loading for real-size members

st 1.5m=1.5m
Large Columins 1.5m=1.5m
i T LR EE 16m AW ILERORER
Base Isolator 1.6m diameter Loading & large deformation of base isolator (reduced-size test)
FEEITMERE
J-dir. large capacity testing area B —-REES ol

Smal & moderate capacity
Testing area

Comp. 12000t
Tens. 6000t

u o
/ HAEMR ERITREY '

Proposed Facility of Tokyo Institute of Technology Comp. 10800t
RRIOBWEIRD + kTR

EmhoitREx

Warld's first facility applying
high tension & horizontal forces.
Werld's largest comp. forces.

2017 FPEREREAF
State Construction Engineering Corporation,
to be completed in 2017

KPEN - BE (BAHE)

Horizontal displacement + Velocity (Max dir.)
#[E Usa +1.22m, 1.80m/s

hE China +£158m. 212mis

EE Japan  *1.44m, ZB83mis

W E THFEL

(EAED 13 EHEER
BT 1 ELLE - 7L
World's largest at the moment
One third of users are
Japanese companies. Comp.5340t
Reserved 1 year, in full operation.

2000 HUZRIL=FRY T4 T
University of California, San Diego, completed in 2000

OEFEES OFEE OFXIMES OE-mail OF—LR—-
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Advanced Loading and Real-scale Experimental Mechanics Laboratory

BEH HEZ zm em

Prof. Kazuhiko KASAI (Specially Appointed)

@ 045-924-5512 @ J3ME614%
@ kasai.k.ac@m.titech.ac.jp
@ http://kasai-lab.jp/

e )39

RSB RIS - REBE
TFRERN - BER | HEICHT 2RY 0BG & HEERE
BIEOWIFEE | - tik - REBEOER, R, #ihE
AR N— T L MR, BUSE O
- BEEERYOMEREE R & o
- KiE - BERTEFRZEETOHIR
Research Field Response-controlled building and base-isolated building
Objective Seismic damage control and function protection for buildings

Current Topics

- Theory, test, and design of seismic protective systems
- Seismic and wind response control by various dampers
+ Seismic response recording for high-rise buildings

+ Vibration control for timber and light-gage steel houses

HRFBADE-Defense BENE % L 2R K 5 BEFIIR £ L D EER
(P HE R E AH)

Full-scale Test of 5-story Building with Dampers Using World's
Largest Shake-table at E-Defense

FRETEEIRBSEOMA & R
Development and Test for Wooden House with
Passive Control System

=H

— o

Asst. Prof. Kazuki WATAI (Specially Appointed)

- Bending-sh=ar
g @ 045-924-5512 @ J3E614E @ J3-9 e el
O watai.k.aa@m.titech.ac.jp . W N
r @ http://kasai-lab.jp/ -
REOWARE | - BBERENOWS EF LT EOMR hb [ "
Ry S THIRREE IR ¥ : F
- SHE R EAIHI SR 1< £ B BRI g O R R @ ‘!
Current Topics | - Development of simplified modeling method for super tall buildings - y -.
+ Extension of passive control design method : - -
- Development of story deflection control method using hydraulic link mechanism Membar 1o mambar medsl Mass-speing system
BEBREEYOES T T M FEORR
Development of simplified modeling method
for super tall buildings

OTFEES OFEE OFXIMES OE-mail OF—LR—-Y
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Research Center for Biomedical

2. 1 Bt¥ Overview

RRIERFARRERBAMAZR, RRERSERAFERT
TR, LERZEF / TINAR - NA A REGRIZINRFR, 5
EAPEFTRRAPRICRIBRINE [EFEETE] ZH5R
WNRETBDEDEFEER Y D —JRNERLTH Y, SR
DRHFZZNENDARZEHEDHATR(EISERT S EHIC, ER
NOMAEIZ 217 « CHEWMKZERL, ERE - #R - /N1
7 RGO RANEFEATDORRZ L <HBRERERT Do

The Biomedical Engineering Research Center places its
primary focus on providing an interdisciplinary network for
researchers in the field of biomedical engineering, as
authorized by Ministry of Education, Culture, Sports, Science
and Technology. Being made up of four institutes, namely
Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST) at Tokyo Institute of Technology, Institute
of Biomaterials and Bioengineering (IBB) at Tokyo Medical and
Dental University, Research Institute for Nanodevice and Bio
Systems (RNBS) 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.

2. 2 ERWIEYAD 2o185ERM) List of Collaborative Researches

637 —~ (ZMEEB K¥%-=39, EHW2, S>biEs4)
T | REEESREST/ A RDBIF 22| EEFIFRERT 9 VDS FIZE B3 3 %gggf}%%%ﬁ(m7 T-VE=TYAT A
T8 - B = DEIEHRIC & B EHESERED B\ 1 7 5T IS RIS - ,
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2. 3 20184 EFHEBMIRNMN Activities in FY 2018
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HRIT| 2018459 A10H (1)16:00 ~17:00  SHIAK:20% CAET] 201842111 7 H (K)13:15 ~ 14:15  SMAR:174%

[ Acoustofluidics [ Magnetic Micro-structures for Biomedical Engineering and
o Prof. James Friend (University Life Science Applications |
EHEETERR B 138 AMEIF— of California San Diego) Dr. Nora Dempsey

B oo R A oo (7 7 ¥ ABELNIREGE ¥ 7 — - = — VRZERT)

WA RZEGE kRmE

Medtec Japan 2019
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SR 223%

International Symposium on Biomedical Engineering

H B 20184E11H8H (K)~11H9H (%)

Y 1 IEBRFERILEBFYSA IS AEYTIVER—V
T e WU AR R BN TE T,

HOR R AL SRR S AR AR R LB FE i
R TF ) FINA A -8 F R RHERFZET,

FH IR K24 TR T LA R 7R T
W B U REA
ARAY =3 1120F

WIHRI S A

“Magnetic Micro-structures for Biomedical Engineering and Life
Science Applications”

Nora Dempsey (Institut Néel)

“The Emergence of Aqueous Chemiluminescence: New Promising
Class of Phenoxy 1,2-Dioxetanes”

Doron Shabat (Tel-Aviv University)

“Field-effect Biosensing - Selected Examples”

Michael J. Schoening (Aachen University of Applied Sciences)
“Translational Medical Device Research”

Declan O'Loughlin (National University of Ireland)

WP Y 3 a U RINERNEE : 45

“CMOS-LSI for Breast Cancer Detection”

Toshifumi Imamura (A-R-Tec Corporation)

“A New Approach to Virus Detection Using Nanopore Technologies”
Sadato Hongo (Toshiba Corporation)

“Clinical Evaluations of an Extracorporeal Ventricular Assist Device
in National Cerebral and Cardiovascular Center (NCVC)”

Tomonori Tsukiya (National Cerebral and Cardiovascular
Center)

“Quantitative Diagnostic Imaging of Cancer Tissues by Using
Phosphor Integrated Dots (PID) with Ultra-high Brightness”

Yasushi Nakano (Konica Minolta Inc)

PLLIPR T < 1290

“Development of Atmospheric Multi-gas Temperature-controllable
Plasma and Application to Medical/Dental/Bio Science Field”
Akitoshi Okino (Tokyo Institute of Technology)
“Quantitative Palpation of Skeletal Muscle Systems with MR
Elastography”
Tomokazu Numano (Tokyo Metropolitan University)
“Deep Learning in Medical Image Processing and Computer-aided
Diagnosis”
Kenji Suzuki(Tokyo Institute of Technology) URES
e L i
ernational

iedical Engingt

The 37 Inlernatfunal Svmpoﬁurrl
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The 3™ International
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fRa7

Research Cores

Professors

HERIR
Associate Professors

SEEm
Lecturers

201947RH 1 BR#%E
B

Assistant Professors

BTHAEESZT L
Applied Electronics

PEN S S
YRT L

Photonics Integration
System

SEAN/TNAR
Innovative
Mechano-Device

BEaXh/ YRT L

Industrial Mechano-System

RIFRE
Materials
Processing Science

Feimite

Advanced Materials

EREETF

Biomedical Engineering

BRA/ R—>av
Imaging Science and
Engineering

(5015, R2-814, R2-7)

iR FE %% T.HATSUZAWA

Director’s Office (5020, R2-108, R2-1)

Heg{b T Bff % M OKUMURA EAN&— S HASEGAWA # P T~ K. AKAHANE

Intelligent Information (5067, R2-720, R2-7) (5049, R2-624, R2-20) (5050, R2-515, R2-13)

Processing Ath EERE Y. KOIKE™ HFHEET N YOSHIMURA™ HIBAZER  H. KAMIGAITO
(5054, J3-1119, J3-11) (5086, R2-810, R2-16) (5295, R2-728, R2-7)
&F Kt H. TAKAMURA"® #E 1T H KAMBARA™!

(5054, R2-804, R2-15)

A EE  T.NAKAMOTO
(5017, R2-516, R2-5)

AHF —H K. TSUTSUI
(5462, J2-1103, J2-69)

B B2 HaTO
(5010, S2-408, S2-14)

ZH X H MITAKE
(5049, R2-624, R2-20)

KEF FEH Y. MIZUNO
(5052, R2-714, R2-26)

FRATEEARES K. NAKAMURA
(5090, R2-718, R2-26)

B R A OKINO
(5688, J2-1306, J2-32)

AR K#  D. YAMANE
(5031, S2-406, S2-14)

A+ EA M MOTOMURA"?
(5653, J3-1715-2, J3-30)

HEMELST M. TABARU
(5051, R2-713, R2-25)

KHE 3LE  H. OHASHI (1)
(5471, )2-1206, J2-68)
SZE, Simon Min (F53E)

(5471, J2-68)

B2 RAA1T  H. UENOHARA =& EZ T.MIYAMOTO RO & T. SAKAGUCHI
(5038, R2-820, R2-43) (5059, R2-817, R2-39) (5026, R2-819, R2-22)
INLZ=K F.KOYAMA FE 1B M. NAKAHAMA
(5068, R2-603, R2-22) (5026, R2-819, R2-22)

B BEL XGU ()

(5077, R2-605, R2-22)

#P FE  H.SHINNO
(5469, G2-304, G2-19)

WA R S. MATSUMURA
(5041, R2-416, R2-34)

o

Y —R H A Kamel MARS (4L)
(5077, R2-605, R2-22)

B FHZ S.LEOM
(5034, R2-204, R2-42)

EHH  #5L K. YOSHIDA
(5011, R2-218, R2-42)

=/ BEA  H. YOSHIOKA
(5470, G2-302, G2-19)

HE HE S TAIMA
(5029, G2-306, G2-19)

€L EBE T SHINSHI &  #5% LW.KIM JIEE FJ5L T KAWASE (F%)
(5095, R2-316, R2-38) (5035, J3-1115, J3-12)

WE 3% T.HATSUZAWA SEPHKEE K. TADANO™ #ZME EL N SUGITA

(5037, R2-318, R2-6) (5032, R2-420, R2-46) (5094, R2-314, R2-38)

BIE {R®F Y.YANAGIDA 7 BE T NISISAKO BE BEKR N.TOTTORI (1)

(5039, R2-308, R2-23)

KT HE N OHTAKE ®
(5078, R2-414, R2-37)

(5092, R2-219, R2-9)

(5092, R2-217, R2-9)

SEE #68T Y. HIRATA
(5099, R2-404, R2-37)

£ THB3 C.SATO™®
(5062, G2-516, G2-20)

@& BA  T.INAMURA™
(5058, J3-1116, J3-22)

ER BB Y.SHINOHARA™
(5597, J3-1121, J3-22)

E# IEA M. SONE™
(5043, R2-920, R2-35)

[E3[m] & Y. SEKIGUCHI"*
(5012, R2-216, R2-31)

A H#f  H HOSODA™
(5057, R2-916, R2-27)

HE  IEf M. TAHARA™
(5061, R2-919, R2-27)

3’k 448 T.F.MCHANG™*
(5631, R2-906, R2-35)

@ FAE T.INAMURA (F5%)
At BERS Y. KOIKE (F%)
MNLUZZ=%K F.KOYAMA GE#%)
i T3 C.SATO (F%)
L LE T.SHINSHI (%)
Ei#R IEA M. SONE (7%)
FATEAER K. NAKAMURA  Gi%)
FA ZE T.NAKAMOTO  (GE%)
ME B T HATSUZAWA ()
#BE  FHB H HOSODA (€229
BIE 1R£F VY.YANAGIDA (%)
HH  #5L K. YOSHIDA (F%)

HEE BK 1. KUMAZAWA
(5291, R2-330, R2-59)

FEE &2 H.ITO (€:259)
HERMEZST M. TABARU (G87%)
M BA H. YOSHIOKA  GE%)
EREET N.YOSHIMURA (%)

BREF 8B H.INO
(5181, J1-207, J1-2)

(LAME—EB S YAMAMOTO
(5456, J3-1218, J3-14)

(B1E)

BB R A UMISE (F5%)

BRSO OR A UMISE™
(5061, R2-915, R2-27)

JIFE FJ5L T.KAWASE™?
(5032, R2-418, R2-46)

B & D.HAN
(5094, R2-314, R2-38)

(FHE)

3k A48 T.F.MCHANG G&%)

Y —R H A Kamel MARS (%)

#AR 2 H.SUZUKI™?
(5183, R2-224, R2-55)

REEEK  H MUNEKATA™® NE BE T.0BIY PR 2 N.NISHIZAWA
(5185, J3-1217, J3-15) (5482, R2-326, R2-60) (5178, J3-1218-1, J3-15)
#}A BB K SUZUKI B |BR B8 S.SUGAHARA i % JINZE (®) (WRHI)
(5028, R2-523, R2-58) (WRHI) |(5184, J3-1216, J3-14) (5303, R2-525, R2-58)

KXE ¥ A OHNO (E)

(5181, J1-207, J1-2)




MRaAT iz ERIR £ Bh#

Research Cores Professors Associate Professors Lecturers Assistant Professors
27F/ ERE JEE M.ASADA FEF {THE Y. KAWANO " % T AMEMIYA
ILSbO=42 (2564, 9-703, S9-3) (3811, 59-805, S9-12) (2555, 9-707, S9-5)
Quantum Nanoelectronics |#8H 5 T. TOKUDA ER Sk v.sHOJ JHBF=H T KAWANAGO

(2211, ®@3-710, S3-27) (2578, 79-904, S9-10) (2542, 739-806, S9-11)

He KE  H TANAKA (L)
(3605, ®39-804, S9-3)
F7R2 7FY7  Adrian DOBROIU (4%%)
(3605, ®39-804, S9-3)

BB FIEF # S.KONO™® HE #H#— S KISHIKI™® BHE Zf& T.ISHIDA™
Urban Disaster Prevention | (5384, G5-301, G5-1) (56332, J3-710, J3-1) (5330, J2-704, J2-21)
L # S.YAMADA™® B kit D.SATO"™ W i T.OBARA™®
(5330, J3-709, J2-21) (5306, G5-607, G5-21) (5329, G5-303, G5-1)
FARERREEE K. NISHIMURA™® 5 fEZ N.TATSUMI™®
(5326, G5-302, G5-5) (5351, J3-716, J3-1)

MUKAI David Jiro  D.J. MUKAI  (45E)
(5384, G5-301, G5-1)

ERMHEERTF LH ME K KASA (L) EH —# K wATAl (L)
HEIFFHE (5512, J3-614, J3-9) (5512, J3-614, J3-9)
Advanced Loading and

Real-scale Experimental
Mechanics Laboratory

Za—-7VL7F4/0Y—|fkKH % T.YODA (BHT) /NSRS M. OGASAWARA (H(E)
skt ERF R | (5142, S1-304, S1-2) (5142, S1-304, S1-2)

NuFlare Future
Technology Laboratory

YN—74—LF RO K#§ D.HARAGUCH (%) A  #|ff D.zHOU ()
RERERZEODRY b (5698, J3-1315, J3-13) (5698, 13-1315, 13-13)
¥ AT LEERATTEEEE

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

Systems
- ________ ' ' ]|
L ity HEE M. KIKUCHI () [HF EZ S.TANAKA (55HE)
Y EEF (5255, S1-412-2, S1-10) (5243, S1-417-2, S1-10)
(iiﬁljiﬁg{,‘:ﬁ ) B ESE K KYOGOKU  (#%)

(5263, S1-420, S1-10)
Komatsu Collaborative L& &% H. HOUJOH =)
Research Cluster for (5263, S1-420, S1-10)
Innovative Technologies XF X M. MASUKO =)
(5263, S1-420, S1-10)

LGXIXTGT HI¥— | & T.SEK () | B S.KANG ()
27—F2FYF7L& |(5478, S1-414-1, S1-5) (5479, S1-416-2, S1-5)

T4 REEFIRAZEHEE | R S NISHIMURA (39
LG X JXTG Nippon Oil & | (5478, S1-414-1, S1-5)
Energy Smart Materials & |JE3Z JEXR ). WATANABE  (#%(%)

Devices Collaborative (5048, R2-214, R2-36)

Research Programs

I N N
BiEkheETE AR F NISHHARA (D) |&  KFE VY.S.KIM () 3

ICE Cube Center (5056, S2-407, S2-14) (5866, J3-307, J3-132)

K% BEZ T.OHBA (%) "3
(5866, J3-307, J3-132)
CHEN KUAN-NENG () 3
(5866, J3-307, J3-132)
BIE BB S.DOSHO (15
(5019, S2-406, S2-14)
BT 322  K.MACHIDA ()
(5019, S2-406, S2-14)

CEE] () AEFE, RRES, BRES -IEES, KR &S
At () AOEFIR, FBHHEHCTHEK

1 O NAF AR T —AHRI=y FETBY 7T HAERABREBMIR L X —1BY3E

2 AAvEa—F4rIHRIZy FEEY 8 JARTEAV XV ERTE (80%)

3 REMEEERBMIRI= v FEiEY 9 JARTHRAY AV FEREH (25%)

4 7Oy T 4 TR RTERY 10 70RTRAV b XYk UN=T 40—l K (80%)
5 70 vT 4 THMRRAIES R 11 7RRT7RA Y b XAV b HRERERASR (20%)
6 EEEHTRIEEIE LT 12 JARTRAV b AV b BERERERAE (80%)



RIBEA  Access
@I IMITEF v IR HREBTHRHHR (TTHITERTEESS D)

Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)
Q@ KMILF v /8 X ERBITAFER - BER (KELRTERS 149)

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

LR

Yamanote Line
#iE

R Shinjuku

TENIFE szH —F I

Suzukakedai Nagatsuta Futakotamagawa
AEE R /’\\
Denentoshi Line U

TINFEF T VIR
Suzukakedai Campus

PN
P

Shibuya

RHHETHR

Ooimachi Line

B E

Jiyuugaoka

AR

= Ookayama

=

Hiyoshi

\ i
R Toyoko Line

Shinyokohama )l

Meguro Line
¢ Shinagawa

REILF v >R
Ookayama Campus

Ooimachi
TR
Yokohama Line FOREILRR
Keihintohoku Line
FIAT7FTEH Locations
a7 &M Fy8R ey
Research Cores Campus Names Buildings
HME L THER T TIMITE R2#E- ) 3R
Intelligent Information Processing Research Core Suzukakedai R2 and J3
EFHEES X T LRI T ERE A= S2#- )28 J3FE-R2M#&
Applied Electronics Research Core Suzukakedai S2,J2,J3 and R2
7 b= RERY AT LHARIAT TENTE R 2#&
Photonics Integration System Research Center Suzukakedai R2
SEXA N/ TNAZRFRAT TENITA G2# - R2#R
Innovative Mechano-Device Research Core Suzukakedai G2 and R2
BAEAH /AT LHEIT TENITE R2M - J 3K
Industrial Mechano-System Research Core Suzukakedai R2 and J3
BIERIZME T ERCR:NIA= G2 - R2%R
Materials Processing Science Research Core Suzukakedai G2 and R2
SCimM B 3 7 TIEMTE R2%E- J 34K
Advanced Materials Research Core Suzukakedai R2 and J3
ERHREETIFHZEIT TIEMTE R2#- )38 -S2#- G2
Biomedical Engineering Research Core Suzukakedai R2, 3, S2 and G2
BRA / N—> a3 PRI T TINE R2# - J 14k ) 31
Imaging Science and Engineering Research Center Suzukakedai R2,J1 and J3
EFF/IL Y NAZIAHERIT pN M358 - M9 SE
Quantum Nanoelectronics Research Center Ookayama South Bldg. 3 and South Bldg. 9
BT T ERE A= Gbh#E- J2f- )38 - R34k
Urban Disaster Prevention Research Core Suzukakedai Gb, J2,J3 and R3
RiEMEEAR T TIMTE S2f- ) 3%
ICE Cube Center Suzukakedai S2 and J3
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