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as well as hold seminars on cutting edge topics
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Lahoratory for Future Interdisciplinary Research of Science and Technology (FIRST) was launched on April 1st, 2016 by
merging five research organizations; Precision & Intelligence Lahoratory, Imaging Science and Engineering Laboratory,
Guantum MNanoelectronics 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&} 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 hy 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&I Lak. Imaging Science and Engineering Laboratory was originally
founded in 1954. The lahoratory 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
Manoelectronics Research Center was originally founded in 1994, The center made great contribautions for new devices
using nanctechnology 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 combhining 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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The Lahoratory for Building Materials was established.
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The Research Laboratory of Precision Machinery was established.

EXNFEE
The Laboratory of Ceramics was established.

BF L ZWEAHE
The Research Laboratory of Electronics was established.

BT T SR R S 5T R
The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.

FHER AT ICEEM R, BEEmAEe, SRWAN RUSSHEHRPHE
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.

BEMERARN, BESWART - SRR SWR, RUZERAMET N NES R, BELISH
TP, MUZERWRPICERL, SEICEIRIBHTH R HERSRE

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.

BEMNARFRUEERAMERGL, TEHEIRRANE
The Research Laboratory of Building Materials and the Research Labaoratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.

BRI i 5T he s B S TSP ST e s S ol iln
The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.

T =B BENS LSR5 e w Rl B RIS 3R L i 5T Mes £ Liin.
The Japanese name of the Imaging Science and Engineering Labaoratory was changed.

ISR L FHm M, BELSWSM EEHF v 2 RITHIFEF v /NA) A
The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to MNagatsuta campus.

RoET W =REDF v/ /TR
Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.

TEMRRr &2 (R - 330008 Fv/VANBEG

The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.
ETHRILZ FOZJAMREZY F—RE

The Research Center for Quantum Effect Electranics was established.

T HspERdEl, SRSy I AWRAHE

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

I%f@éﬁﬁﬁﬁﬁﬁﬁ%tii wIZWR Y e, BHEESE v JREFRESSE S U iRz
S—ERE
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.

RT3y I ARERICERMLERS: [EEYEBifEzy -] BB
The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was

establishad.
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(1998)

The Frontier Collaborative Research Center was established.
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The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.

EFHRILY FOZJARB Y F—FEILEL, EFF/I00 ROZJARR Y T —FHE
The Research Center for Quantum Effect Electronics was rearganized into the Quantum Manoelectronics
Research Center.

HOWREFSEE, # oy )a—Ya VIiEEEEFSE
The Integrated Research Institute and the Solutions Research Organization within the IRl were established.

IGREZ= v I AMTFHBEES T U7 R bty S —FRIEL, BMBTFarYT VPR Y I—F8E
The Center for Materials Design was recrganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.

7007 4 FPEBHERRE Y I —, NYFr—- EVRA . SHRT RU—,
REMRED 4 BRERGL, J0VT FPHREYI—ICRE

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

A VFaA— YT,

B T SHamclRBzra P i ARz T FRE
The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.

(IB) waRkeRlEL, WEBRAMRURRHSREERERCT S 6 ROMRRERE

The Integrated Research Institute was rearganized.

0T s PRATYI—EHBNICUB LI D0V T 4 FiE,
iBLre 3 VU a— 3 VIAREE SRS S L TRE
The Frontier Research Center and the Solutions Research Crganization were recrganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.

(8) wUa—i 3 ViR REEERENIC

e LSRR POV AT MRt I —FEIEL, BB T4 h 7 AERE AT ARz 7B
The Microsystemn Research Center was rearganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

AEFETSHRANERER L FHEESR R L, HRmsRs L TRERISHRERE
The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was rearganized.

MEREERLEL, EREEMAR, BEISZWMER, GRS Z v AW, FEFFEISWRR, 70
VT 4 FHREHEE VU3 viREE RERIEWER BT /IO NOZIAMREYI—F
o L TR EEOBI MR b GRERERSIMTIERET, DOV T « PHERER, (E2E SN, S8R
FOWRAD 4 [BHZER, RUBRMEOHE Y I— (ER28F4BBm T2 7y 9—), HE1 v
b (ERE 28 E 4 BIEST 1022w ) SR ERE

The Integrated Research Institute, including the Chemical Resocurces Laboratory, the Precision and
Intelligence Laboratory, the Materials and Structures Labaoratory, the Research Labaratory for Nuclear
Reactors, the Frontier Research Center, the Solutions Research Laboratory, the Imaging Science and
Engineering Labaratory, and the Quantum MNancelectronics Research Center, was integrated and
reorganized into the Institute of Innovative Research.

EXRINERT ZHER R RETRE

Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded

EIEHSFME I P FRE
Materials Processing Science Research Core was established.
T2 DULPF I/ OY—R R A AR TR E

MuFlare Future Technology Laboratory was founded

UN—T ¢ =)L Bt FRsaE Oy b2 2T L EIF R SBEFSRE
RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Rohots and
Systems was founded.

T VERRIT LB e E
Komatsu Collaborative Research Cluster for Innovative Technologies was founded.

LG X JXTG T )LF—ZAT— T FUPILET/NA X (SMD) HEIFS
LG X JXTG Nippon Oil & Energy Smart Materials & Devices Coll

was founded.
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Mathemartical science and engineering of brain information processing

Ea—2UA R T7xAREN—F N YUTUT 4 Human interface and virtual reality
La—2VRESAVE2—T7 4R Human olfactory interface
BRASENBLHESES Natural language processing and computational linguistics

E}

AIHgE L ba—2v2o AR5 09ay
Artificial intelligence and human-machine interaction

I already
heard that -

EEREE S 2L oy b & RO L FE— P
Wearable olfactory display Multimodal dialogue between a robot and multiple users
Bft 2 sus Prof. Manabu OKUMURA
@ 045-924-5067 @ R2FET0E & Rz-7 3 o s
@ oku@pi.titech.ac.ip o :
@ http:/Ar-wwwepltitech.ac.jpl paseis: ane
—— . -
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Current Topics | - Incremental Language Understanding Madel (Rabust Semantic and Discaurse Pracessing).

‘R.esea.mhField Matural Language Pracessing, Text Mining, Camputer-Assisted Language Learning :" -"ua::: —

[ TR T R -
Y A T FEHRELETHR e A= s
Disposable magev centrifugal blood pump in animal test

‘Ohjeu:ive Development af the technique of natural language pracessing and application systems

- Autamated Text Summarization.

- Develapment af Cammunication Assistive Technalagy for Peaple with Disakilities.
= Animation Cantral thraugh Natural Language Understanding.

- Text Mining fram the text data an the WA,

- Statistical/Machine Learning-Eased Natural Language Pracessing

DEFEES O @HAMES QE-maill @k—L~-—Y
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@& 045-924-5054 @ 3El119E @ 13-11
@ Lolke@pi.titech.ac.ip

@ http://www.ons.pl.itech.ac.jp/
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Camputational Meurascience, Human interface

B TE"&EIL‘?‘:%V?—?I—R CBEDESETTREES T
AL, (REHFEOnEy FCESOTAEHITIEATES,

Investigate of brain functiaon such as motar cantral and applications ta human interface

Human interface using EMG Signal sEMG signala, which indicate
ruscle activities, are measured. These signals can bring the

- Camputational Neurascience

- Madeling of a muscula-skeletal system

+ Brain Machine Interface

= Human Interface by kiolagical signals

- Matar learning by reinfarcement learning

robatin the virtual environment or slave of ourselves into action.

= Kt s

Prof. Hiroya TAKAMURA

@ 045-924-5015 8 RIFEl4E & Rz-7
@ takamura.h.aa@m.titech.ac.ip
& http:/Seeweeer piLtitech.ac.jp/ ~takamura/
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Camputational linguistics, natural language processing

Text summarization methods based on opitimization
problems and neural networks

Develapment af technalogy far understanding and processing human language, study an
human languages with camputational appraoaches

- Deyvelopment af text summarization methads

- Deyvelaopment af methads far understanding the real waorld thraugh language
= Study an human languages with computational approaches

FFEEN X+ S B RT v FT—

Lexical network with sentiment polarity

DTFEES OEE @HAMES OEmal @h— LY
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@ 045-924-5017 @ R2HLIEE
@ nakamoto.t.ab@m.titech.acip
@ http://silviamn.ee.fitech.ac.jp
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Cdor sensing systerm
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Research Field Intelligent infarmation pracessing, Human interface
Oibjective Realization of human alfactary interface
Current Tapics | - Human interface

- Qlfactary display

- Odar sensing system

- Sensary infarmation pracessing using deep learning

- Sensar infarmation processing and embedded system

Wearable ofactory display and contents with scents

&=alll

ER—  EmiE

Assoc, Prof. Shoichii HASEGAWA

@& 045-924-5049 @ RIHRZ4E
@ hasegawa.s.ab@m.titech.ac.jp
@ http://haselab.net/

& FRz2-20
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s FANYTYF s, FLIFVRA R

Research Field Human interface and virtual reality

Ohbjective Infarmation enviranment far vital, active and joyful life

Current Tapics | - Canversational agent with gaze and gesture interactian

- Physics engines and haptic interfaces
- String based stuffed tay rabat saft to the bane
= Wirtual Reality and Tele-existence

EORMERTA A D T a2 LERERE
Real-time FEM for haptic display of material feeling

QEFES OEE @HAMES OFE-mail @R L~
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Assoc, Prof. Kotaro FUNAKOSHT

& 045-924-5294 @ R2H529F
@ funakoshi@r.pltitech.ac.ip
@ httpy//r-www pl.titech.acp/

& Rz-7

BASENE, W FE—FLURBEYRTL, Ea—TrTvrA v STy

[ FmEN B | An&oczritEEL, ALBRTEBNN S5 07 (7Y LORR
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- FEFRBIRCE S ADREET

CTITFE—ANEEE B0 ENAES

- BFENHED T O T R BT R -0
‘Researdh Field Matural Language Pracessing, Multimadal Dialag Systems, Human- Machine Interactian
‘Objecﬁve Development of interactive systems that use language in a human-like, coaperative way
Current Topics | - Bayesian network model of understanding referring expressians

Ay FEEMI—FOTAFE—FANE
Multimodal dialogue between a robot and multiple users

- Multimaodal dialogue systems

- Human state estimation using nan-verkal infarmatian

- Interactive multimadal cancept and knaowledge acquisitian
- Develapment af the design cancept of coaperative intelligence and drane hardware far

proof-af-cancept research.

BRI ST - 50 F O — AR

Drone contral board for cooperative intelligence research

= BT s

Assoc. Prof, Natsue YOSHIMURA

@ 045-924-5086 @ RZFs10E
@ yoshimura.n.ac@m.titech.ac.p
@  http//www.enspltitech.ac. o/

& FRZ-16

it BEBEESIE, ba-wo ATz R
‘mﬁaﬁ-t& BGESE BIES £ F L SR OB £ 20V 2 T LISH
FoEofemlE | - WEcRGvoZs, 558 BEICEY 2 SRR
- HeEE FERE SEISEGRE (MR & Fu SRS
AT AR T —R (Pl vawa—R4v87—2)
‘Researdh Field Brain activity signal processing, Human interfaces
‘Objective Meural decading of brain activities and its applications
Current Topics | - Decading of matar, language, and ematianal infarmation using electroencephalography

B e TE L - BRESNE S = FIA L7
FEAT—TFTAFAEy b

A power assist robot controlled by EMG signals
estimated from EEG signals

(EEG) signals.

- Decoding brain states from functional magnetic resanance imaging (FMREL.
- Brain machine interfaces/ Brain computer interfaces.

FH =

Asst. Prof. Katsufiito AKAHANE

@ 045-924-5050 € R2ES1SE
@ lakahane@hipi.titech.ac.jp
@ http//silviamn.eetitech.ac.p/

& Rz2-13
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= Wirtual reality
+ Human interface
- Haptic device

DEFEES OEE @HAMES QE-maill @k LY
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elligent Tnformution Processing Reselyeh Cope

J:Eﬂ FE“ Bh3% Asst. Prof. Hidetaka KAMIGAITO

@ 045-924-5295 @ RMETEE @ RZ-7 Py T e e Y
@ amigsita fanB nfdnac s e
@ http://r-weew pititech.ac.jp/ R o : 5

- WERR e

‘KEQER b--q---:nmm?-“mvwdmﬂ‘-w
- TEEN

Current Taopics | - Sentence campressian
« Dacument translation

-
E--'---—t-m-n_ o mpot 1 MY o shciscly Fom  Kpgpe
. o BREOTEESEOBEICLY, S RyoBEmEs#y Lo,
Dacument summarization T Tl T A
Cur proposed recursive attention module can support to
compress a long sentence into a short one,

WE ﬁﬁ' Bh3 Asst. Prof. Hiroyuki KAMBARA

@& 045-924-5054 € R2FR0AE & Rz-15
@ kambara@pi.titech.ac.p
@ http//www.onapititech.ac.jpdlylab/

- =B EET Ol RS
- 3RREMPD LERED O ED IR it ——

- ERERR D ENEENC B S T iR Time-frequ ency/a:d?i n#ojr:alﬁiﬁoﬂﬁiiﬁfsﬁn brain activity
Current Topics | - Mablile Brain/Body Imaging during juggling task during 3-ball juggling task

- Matar cantral theary far arm mavement in 3-D space
- Muscle synergy in arm muscle activities

EI_EE %’62' Bhag Asst. Prof Hironori MITAKE

@& 045-924-5049 8 R2FL24E @ Rz-20
@ mitake.h.aa@m.titech.ac.ip
@ http//haselab.net/-mitake/

AR BT T4 TR T AnanEECRABLO T CRE

ARSI T A

CHEMAEERESOTVAN YA VRIS 57 TR0 504 oS A OTHA JERE
CEFUSMBERIESBIANAT A RS FERIERET AT A A REIECREERTT R T AT LA
Left : Design Environment for Interactive Characters
Current Topica | - Mation and Behaviour Design Enviranrment for Interactive Characters Right © View Paint Dependent Gaze Direction Display

- Interactive Character Digital Signage with Sacial Presence
- Antl Mana Lisa Effect Display Enakling Selective Eve Contact

DEFEES OEE @HAMES QE-maill @k LAY



irf Io Science dn . neering Research Center
L % fo] fs] G

A FAZZ R Spintronics in/on Semiconductors
BT/ M R - EiEERE Integrated devices * Integrated circuits
E#IL/strR=/ X Organic electronics

IA—HF—A VR —TxA RV VAVYRI Iy
User Interface and Man-Machine Interaction

] R AL ER Image processing
BHREezF2U7T1— Information Security
ATHIgE Artificial Intelligence

RNET /A X EAERL AT L

BFA-R ANWARGTT AT A

IXRcEGEE
RATA

EMSH IR X T 4

Ne— 250 fHEtFa)7q

7\
T

FAARATL—

EREMRBAT LA

Ga

Ea—= a2
R—Tx—RA

AA=U T4

Ea—To42

§—2x—2A e A~
il TN A A—SU T T4

R =tk
-1 o .xm&iliﬁﬁk#

250
th L

Hard$: iy
HE-7 112

TR 7 = a VETRD 7 Ol & 20 - i

Framework and Academic and Technical Field in Imaging Science and Engineering Research Center
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- Togeing Science and Engineering Researc

Prof. Itsuno KUMAZA WA

@ 045-924-5291 @ RZHI0E
@ Lumazawa..aa@m.titech.ac.ip
@ http:/eurnaz.isl.titech.ac.jp/

& Rz2-59

- Autamatic diagnasis of Medical images such as MRl and X ray images by deep learning.
- A small and energy-saving tactile display far makbile ar wearakle devices.
- Multi-madal user interface using various sensars (image, pressure, acceleration, gyra,

ratatian, sound, tauch, GPS and vicinity sensars) and variaus displays (screen, speaker
and tactile display).

- Tracking and recaognitian af human actions by netwarked sterea cameras.

E e i ERE, 1—Y—14r4—7z47, HEsEE
AN - B | Bt t0HARE, BRLE ERFEOFEELERL, a8EE £E1 88
b, ERA A ZHGOABTES~CHT 2. FHA L+ ERETFREFEEL T AL
oA 270 a2 ARTHERGL 0L 5, BELRCFUER NS EE S
T —F Il oORRESRELRAT A, ZESE A A AT L
FHECHREUE | - TIH0 £ T2 TH QEE ©m Al T ES EE & R A
- MR, XSERS DERERDT < 77— = 710k HEIRER LB S _ _
CERGFICERTES|E -HE - BEESH - RELEOREBIFETEER Built-in Sensors:
- B (B, EH, NEE, 40, O B 40 F, GPS, B LHE, Touch screen,
R, REEFETEE (T 2714) TRV ATLFE—F N - a—HF—of 2Tz Front camera,
AR Gyroscope and
D AT UAERN AT RV AMITBO Accelerometer
Research Field Image Frocessing, User Interface, Machine Learning +
Objective The objectives aof our research activities are as follows: Exploring navel image sensing Voice Coil
and recogmtlon.prlnf:lple:s, applwrjg them ta aut.omated cru.|§|ng af a.utorrjotflles ar based Actuator
dranes, praduction lines in factaries and detection of suspicious actions in images
abserved by surveillance cameras. The multi-modal user interface that uses various Prassure Sensors
sensars and tactile displays in addition ta wisual ar auditary displays far
marj—macr.une.—lnterac.:tlon. .Innovatlve machine learning and deep learning principles and Track Ball
their applicatian are investigated.
Current Tapics | - Image recognition technigues far factary autamation: rabat vision for assembly and r ~~_Voice Coil
detecting defects in products. &  based Actuator

TAFE—FA A—H—f v h—T AR
Multi-rnodal user interface

S LR

ATRE
KEEGA ST — 77— S TRERAS Y
Kidney stane detection in X ray images by deep laerning

ERTA EEF &L

DEEES BEE @HR M85 OFE-mail
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Prof. Hiro MUNERKATA

@& 045-924-5185 @ 3E1ZlTE
@ munekatah.aa@m.titech.ac.ip
@ http//www.munelab.first.iirtitech.ac.jp/

& 3-15

MR HEEFEHLAREY FAOAZ SR

WREMN - B8 | FRAET A 2O - AL BiEHEE~D B

BECTIRE | - ARCHEL - BRET L AL ISR
2R IBTET LAET
- FERhAL LD & AR FEEEDLRE

Research Field Spintronics using light

Ohbjective Cantribute salid state physics and aptics/phaotanics through the study an new aptical
devices

Current Topics | - Circular polarized light emitters and detectars, invalying spin amplification

- All-aptical three terminal devices with light-sensitive magnets
- Man-equilibrium magnetization triggered by phatanic excitations

[Recent Publications]

[11H. Munekata: Low-threshald pure-circular palarization electra-luminescence fram
spin- light-emitting diades cansisting of oxidized Al/AlAs tunnel barriers; Prac. SFIE
11288, 1128800 (2020) (doi: 10.1117/12.2545701).

(21 @R F: 274 =g 2T AOER &IGH | BRFESHNTEA 140, 113-118
(2020} (doi: 10.1541/Teejfms.140.113).

[3]N. Nishizawa, et al. Mante Carla simulation of scattered circularly palarized light in
biological tissues far detectian technigue aof abnarmal tissues using spin-polarized
light emitting diodes; IIAF 59, SEEGO3 1-6 (2020).

[4]H. Munekata, et al., Imparting memary functionality to planar waveguide structures
with photo-magnetic materials; JJAP 59, SEEAQS 1-10 (2020).

[5] A, Gatilava, et al., : Far- and midinfrared excitation af large amplitude spin precession
in the ferromagnetic semiconductor InhnAs; Phy. Rev. B 101, 020413(R) 1-6 (2020).

[6] R.C. Roca, et al.; A lateral-type spin-phatadiode based on Fe/x-AlQx/p-InGads
junctions with a refracting-facet side windaw; J. Appl. Phys. 123, 213903 (2018).

S
¢ - . } £ X
F | - rl
- e s ) m— B
i ) 7 St i -
Dot N e ey -\a"g _—
A e

FHE OF BE TS T EARER LT EE0EET -4 (k) &
Co/POfEEREEH SRR (PL), otz ToBRSEFAL
SR TARTEER (5T

Experimental data of photo-excited precession of magnetization
[left}, schematic illustration of Co/Fd ultra-thin multi-ayers
[upper center), and the concept of three-terminal photonic
device utilizing photo-magnetic property (lower right).

LF L Lt

B BES s eo

Prof. Kenji SUZUKI (Specially Appointed)

@ 045-924-5028 8 R2HL2IE
@ suzukik.di@m.titech.ac.jp
@ httes//suzukilab.frstir.titech.acp/

& R2-58

ARSI e - FESE, a2 o —AFIERN, AIHE (A ), ERERER
a2 | APIESCREED I BID CUNBDA 1Y), Hov, BEOEMRSAREEOEEICILOT
G URADA ) BB LD - P A A TR CERT AEEEEE T EEEL,
EffeAETIETAHNA R T LERBELTVET,
BECHERE | - [Faf <y —» - -7 ligte toRERELERY 2 FBXE oMx
STA T Foa—] BFFEGEEIHENRIIL o TBEN AT LOEER
CHRHEA A—V ] FEFEICL AMEBERSFOESCE S (RENEGEREORR
Research Field Deep learning, Machine learning, Computer-aided Diagnasis, Artificial Intelligence,
Biomedical Image Understanding.
Objective Ta develap computational intelligence that learns, fram image examples, physicians'
skills and knowledge in interpreting images ta help make smart decisians in Blamedicine.
Current Tapics | - Cognitive Machine Learning: Study an deep learning that realizes the functions, such as

cagnitian, recagnition and understanding, of the human wisual system.

- Al Dactar: Develapment of intelligent computer-aided systems that assist physicians in
early detection, accurate diagnosis, effective treatment, and better prognosis of
dizegzes.

= Wirtual Imaging: Develapment of machine-learning technalogies that learn ta wirtually
acquire the physical phenamena and functions in imaging.

Cogfive MAchng Learming b Estmatng Lkneraos of Beng Lund Cineel w L7

Ve irageg Technosogy 1 Mo Bone Comgonedts n Chast Madogricts

Cogruwe Dwep Leartang o Detector of Polype » O Colomogragty

v -
- -,u ]
e e ]

Dwancnes of peryy

i ]

L om cemy
]
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- Tnwggiree Science and Engineering Research Center
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Assoc, Prof, Hiroaki IINO

@ 045-924-5181 @ | 1§207TE
@ iino.h.ab@m.titech.ac.jp
& http//www.isl.titech.acip/ ~iina/

e 112

FOAFy SRR EVEET A AT LR R B
DR LS P Aa

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

‘mﬂﬁﬁ‘ BEILSEOZSR, 1A-Yr P70 R
s - ma | rmiE T ROk e BB B S OB
RO | - meE ol REH a0 RE

- ERMEREEFERC AR S URS

- ERMERRALACERET O R0BE

- R ED B IARHE O

- ERMEEREEEERC AT P IS PR S RT AR
‘Reseamh Field Organic electranics, Imaging devices
‘Ol:r_iective Liquid crystalline organic-semicanductors toward large-area imaging devices
Current Topics | - Study on quality llquid crystalline arganic-semicanductars

- Organic transistars using liquid crystalline arganic-semicanductars
= Study an salution pracess using liquid crystallinity

= Study an carrier transpart praperties in liquid crystalline arganic-semiconductars
- Optaelectarnic devices using liquid crystalline arganic-semiconductars

>

INE S emm

Assoc. Prof Takashi OBI

@ 045-924-5482 @ R2H324E @ RzZ-60

\ @ obitaa@m.titech.ac.jp “g P - —i'—
.-_L'ﬂ“' ‘ @ httpy/Awww-abi.isl.ttech.acjp/ BanNK & ; = @3e
Py Use &% alternative cards wepial
ez HARmIES 27 L, ERSELVE ERBGLE ol —
a5 - -
[ m | eomiE e SWIRLE - EROEEORE e — -
Support Multi-Device R
BECTHERE |- a7 F o 7R LAEERF v 7 — 72 27 LOWEREE r Phasmscy
S ORNICH—F 9 27 LOME g 4" o
- EEEEOSEAOREMRE | J!h:m
L TIF RS LB E LT EREIREER OB R At ot P PO B BSOS
- EFE GO BERT EDH R Extension of the utilization of My Numbe; Card
Research Field Sacial Information System, Information Security, Medical Image and Infarmation :
Pracessing ,D : y IE ¥
Ubjective Develapment of infarmation systems and imaging systems that are used in the medical | el 2 E
field and puklic sectar. l" E
Current Topics | - Medical network systerns using the security madules . —

- lapanese Mational e-1D system

- Advanced technigues of the medical infarmatian

- Medical image pracessing using the multi-spectral images
- Recanstruction methad far the several medical images

HEa.

& Wohrmr et VU kAR e

S

TAF AL b AERE LT 7 ORI

MULTI-SPECTRAL IMAGES in Skin Cancer Fathology

DEEES OEE @HAMES OF-mail
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Assoc, Prof. Satoshi SUGAHARA

@ 045-924-5184 @ I3F1Z16E
@ sugshara.s.aa@m.titech.ac.p
@  http:/Swwewsl titech.ac.jp/~sugaharalab/

e 1314

{raEsH BT 2, EEEE v s08BRETVa-)
WM - Bl | EEESH - mIFNF—WEEEILSFOZSR
BEOHERE | - TERNEACHALACEEEENCMOSA Y v S
- TERMEAEYOT A 707 042 v H/SaChs R
- Internet-af-humans (laH) D fzv D =« ¥ OBEREE 9 2 — L4l
Research Field Integrated devices/circuits, Micra thermaelectric generatars
Objective Integrated electranics far low-power energy-efficient logic systems
Current Topics | - Low-pawer energy-efficient CMOS logic technalagy using nanvalatile retention

- Manvalatile memary technalagy far micrapracessars and SoCs
- Micra thermaelectric generatar technalogy for internet-of-humans (laH)

Row decoder _ Pre-charge

CTRL buffer
i3 . SR Decod

Monvolatile SRAM

“Thermoelectric slement
Thin-film micro-TEG

KE I8 s o5

Assoc. Prof. Akira OHNO (Specially Appointed}

045-924-5181

11#8207F

11-2

akira@isl.titech.ac.jp

httpe/ Seewwisltitech.ac.ipd ~iina/

20008

LIA E—HBF =& asm

Lecturer Shuichiro YAMAMOTO (Specially Appointed}

045-924-5456

13#1218%F

13-14

sh_yamamata@isl.titech.ac.jp

http:/ {wwasisl titech.ac.jpd ~sugaharalab/

20008

FER £ mx

Asst. Prof. Nozomi NISHIZA WA

@& 045-924-5178 @ 31218 1F
@ nishizawa.n.ab@m.titech.ac.ip
@ httpy//www.munelab.first.iirtitech.ac.jp/

& 1315

BECHERE |- QIRALEREE BT HALY T4 P s2THAR
- ARHEELET (Spin-LED) &R\ f-ata B0 i
Current Tapics | - Spin-phaotaonic devices emitting and detecting circularly palarized light

- Cancer diagnosis technolagy using spin-palarized light emitting diodes (spin-LEDs)

o of Endoncope

M.
IrI |
r )
|’I "
e Ny "~
: e A
18 W T i i Span-LED
Photon energy (eV) -
Pure ek d light Nl i) CancD
af RT dagrasis echnique
- Autitrary hedicity swiching (NOn-rvasive, un.Sfy
DN o careudary  light cbarvalion without staining)

MRk 5 71 4 — FSpin-LED (5)
FhEAL A AR (5)
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Itmnmn ;Sc'u't e gl B ngmeenng Researé

@ Eﬁ 3% B (4E) Asst. Prof. Jin ZE (Specially Appointed)

CALD Famawers

‘;'. @ 045-924-5303 @ R2E525E & Rz-58 Oneginarg
) @ jinz.ab@m.titech.ac.p ,’r
- @ http/Swww.eceditedu/ ~ksuzuki/ - j* %
=i g
b=
BEOTRRE | - EREGERORBSET 7 0ME . - g3 "__, -
Mede

- FBFEEV ML -ERAEGRESH AT LOFEE "

- FEBREEANA L EEEEGOEENS

Current Tapics | - Development of a deep learning model dedicated ta medical imaging

- Develapments of deep-earning based computer-aided diagnasis (CAD) for medical
images

- Deep-learning kased quality impraving methad far low dase image.

OEFEES OEE @HAMES OE-mail @R LAY
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BFTNAR - EBRT LA
*-8BFE T77X<

Electron devices, Integrated system

Optical measurements, Ultrasonics, Plasma technology

ER b bl - {
One-Chip Inertial Sensor

Bty A vy w7 i
Quadrature Backscattering Circuit

GRS 7 9 74 a P VN 4
Fractional-N Synthesizer

Sk

—& e

Prof, Kazuo TSUTSUT

& 045-924-5462 @ 241103F & 17289
@  tsutsuik.ac@m.titech.acip

@ http//www.tsutsul.eptitech.ac.jp

BEFToA42, BFAM - FORR, BEAE

WHE - IO L aRERET T AETOEE

CEREREELLAUEF A EGaNR F T VAL

- AlGaN/GaN HEMTIZ 451 2 (BB O > 4 & bR R T

- GaNRC-MOSEBICME T fzp-F + 7 LAIGaN/ GaN~ T OfiE F 524
sBFHAST 7 — i L S EFERTHO 3 TS 08

G

s 4

- —

GaN
EREEECLEAFEF > FABEBEGaN -5 222 & (FinFET)
Gal FinFETs formed by selective area growth processes

51 MOE traraistor

E‘-_bcmthr Betive

Research Field Electran devices, Electranic materials and processes, Crystal growth
5 8 o9 '* o9
Ohjective Research and develapment af high perfarmance electran devices based on new material :'}';': : :
and process technalagies ofo d oale
Current Tapics | - Gal transistors with fin structures fabricated by selective area growth technigues. °,‘" °,,7,° s
- Law resistivity contact technolagies for AlGaN/GaN HEMTs. (g INacshia impunty clish
- P-channel AlGalN/GaM heterastructure transistars for Gal C- MOS integrated circuits. - ]
= Analyses of 3D stucture of impurities doped In semiconductars by atamic halagraphy | st@F4n 45 740 — 1o F B5iF 40 2 DO T ® 3 D4 Ba2EE
techniques. Analyses of 30 atomic structures of impurity atoms
doped in 5 devices by hotoelectron holography
b EXER s Prof, Kentaro NAKAMURA
ne
| P T
ey @ 045-924-5090 @ R2E7TISE €@ R2-26 e g
2 :
@ & nakamural.ah@m.tfitech.ac.jp
' 3 @ httpy//www.onapititech.acp/
FHErSy i EENSH T 1 R
WREN B | 4G LR EE AT T AL o H VAT LELUIOT S FaT— 4 DfE
RO | - 5L L 2 EEOFIBRRRE - BT
- EBEEE—F-TFoFaz—4
- BEREO O OR - B5EHA
ST T AR A
- BIRFIRLFE
Research Field Applied Acaustic Devices
Ohjective Develapment af high-speed distributed sensar system and actuatars
Current Tapi - Nan-cantact transpart/manipulatian of droplets using ultrasanic field. BIEFEIC 45%3?%% o B EEROESTER
| i s ROSRTAE 7 B DBz LT, BAG PR EE TSN TR B ATE
e LEEELTLEY, £7 EPIFR LR CHTE
- Cptical/ultrasanic measurement far healthcare use. iz ;Mﬁ?} LT L_\i‘q" (LD,
- Optical Fiker Sensars. ﬁ;ﬁjﬁ*‘a‘&ﬂ)ﬁﬁl: boo FaniEs (TFA)L
on-contact manupilation of droplets using ultrasonic levitation,
= \fisualization af acaustic field
DSEHEES OEE @HAMES OF-mal @R— LA~




WY 2T AR

Applied Electronics Resedsch Core

r. X 5]

BEA =g

Frof. Masato MOTOMURA
& 045-924-5654 @ I3FHITI3E € 13-30 !RI 'l._
@ maotomura@artic.iir.titech.ac.jp STATICA: Key Contributions
@ http:/Swewwearticdiv.titech.acjp/ [C1] Stochastic Cellutar Automata "
Annealing (SCA)
“ B L SR E - Tops L proo 5 — = Post-5A spn cynamcs Tat acheves
bt ihet i Al3rEa—F« w7 (MPEREMMER - X1 b & L T20195 EICRE) O o o han SA
FREN - B8 | SEUERLET 7 Fr I LAERATHET 7YY — 2 v O IR GﬁiﬂﬂMﬁﬂﬂmmﬂ'm . i
BECTEEE |- BB S0F v b 7— 7 DNN T €5 L—% SERARCIAS IS D)
STt TNER TS e —4 .
e e T R e [C3] HW Realization and
;TIJ<¢7/T _ . ool Evaluation
GO A s Fa ST —F s v AR T s F « Dolta-drven ETltaneous 5N updite
Research Field Al camputing research (Research Unit, Institute of Innavative Research, since FYZ2019) n {E::i“ml TRjmRer ganersuy
Ohbjective Estaklishing structure-ariented computing architectures far wide-range Al applications K m}m ¥ cich !
Current Tapics | Recanfigurable camputing architectures for FEALLRE  SHNERLT= U 57072 4L

- Deep Neural netwark [DMNN) acceleratars
- Ansemble learning acceleratars
- Annealing machines

and s an.

Annealing proce ssor LS1 with fully-parallel update for
fully-connected spin systems
STATICA [Stochastic Callular Automata Annealer}

(ELLE)

2 Emum

Assoc. Prof. Hiroyuki ITO

@& 045-924-5010 8 SZEHAEE
@ ito.hah@m.titech.acip
@ http//masu-www.pititech.ac.jp

& sz-14

[HiEisy i EEOE, SEEOE wrviv b7, oTERER
PIREN B | =B EEEEEOACA Y4 —7  — R O8I
ESEOTRERE | - GEEETH8E - - 0 BN

- (B [ REIE T

-EEE - BERET- U SN

- EEHITEM

- HE R FER B
Research Field Integrated Circuits, BF Circuits, Sensar Netwarks, laT and Applictaion
Objective Research an interface technalogy ta connect real space and cyberspace
Current Topics | - Litra Low Power Wireless Sensar Circuit Technalogy

- Law Maise Circuit Technalagy

- Manitaring Technalagy far Dairy Huskandry

- |IT Technalagy far Agriculture

- Measurement Technalogy far Dental Therapy

B DB REtRIES 7> 7 2 3 F AN 2w A4
Low-Phase-MNoise Fractional-M Synthesizer for Wireless
Corrmunication,

I -

fat=cd
e R T
Lepeiinge g S r Y

Monitoring Technology for Dairy Hushandry
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Assoc. Prof, Akitoshi OKINO

@& 045-924-5688 @ 241306
@ okino.a.aa@m.titech.ac.jp
@ http://ap.frstiir.titech.ac.jp

e 232

FEETIEZZ IR

WLOARSETZZ-HECREL, EF 4 RE #ARFos%sHT 2

CETHORBETCORIETNFAATSATEEORREL Y/ LiEES~DH
- EFEREDNED S/ EFAEROSBRES R 27 LER
- iPs,

AAMEEDE—HEREHMERE S EERE
ER7ZZ I La%kHE, ki, AREHRSELE

CHLCREWE Q-7 ¢ @ SERER S EEEES 0 IsH

Research Field Atmaspheric Flasma Engineering

Cibjective Develapment af new atmospheric plasma sources and its application for medical /
analytical/ enviranmental/ material field

Cwrrent Topics | - Mult-gas temperature-cantrollable atmaospheric plasma saurce

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

- Sterilization, hemastasis, waste gas decampasition by LTP

- Surface treatment/coating for high-strength adhesian

Abmosphene mullgas
t‘%l,-u :l—_,.;_,

ll\-!ﬂ'lll“

33%mem bnear plasma sw

Tewchable plasma

EW - HRMoMnd 72T EESNMU =R TSIN

Gars Gocompostcn system

AL E LLEahr bR 1

T HEHERCEFRROEE M AT
CEBEEIO-CHEUESERACEEFE=4
CMEBERD 7 a— Ve d A=k

Research Field Acaustic engineering, Medical ultrasound, Foad science, Welfare technology

Cibjective Our group studies measurement technolaogy using ultrasanic and optical waves far
medical care and agriculture.

Current Topics | - Firmness measurement af fruits.

- Tactile sensar utilizing acaustic respanses of an elastic tuke.
- Endascapic elastography using aptical caherent tamagraphy.
= Mation manitaring using ultrasound and EMG signal.

- Fusing imaging af ultrasanic and aptical image.

BAFSTTEMUEHZORLAP L

HE RI '

S Assoc. Prof, Marie TABARU
@& 045-924-5051 @ R2EFETIIE & Rz-25
@ tabaru.m.ab@m.titech.ac.jp m
@ http//thr.firstiirtitech.ac.p/ -
= s s O gias 45 s Sowtiand b Parabolic
SEIY ERESH, B&HSE, Btz light :nmcra;:!ent b
FHEETE, BECHEACEHAENETMELT2TE0, B, EESH, ~ Laser
NRET, ERHBADEAEEELTVET, - _
- RO FEiERbEE 1451 e v

Airbome ultrasonic
transducer
Fruit
EPEEF AL R0 B 2
Firmness measurement of fruits using airborme ultrasonic
transducer

Tt G e ihOna befvaod

TLERL T LA LRER o4
Tactile sensor utilizing acoustic responses of an elastic tube
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Applied Electronics Resedsch Core
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Assoc. Prof. Jaehoon YU/

@& 045-924-5654 @ I3FIT14E @ 13-30
i | @  yu.jachoon@artic.iir.titech.ac.jp
. J @ httpl//www.articiirtitech.ac.jp/
1 Eaaty i AlDrEa—Fq w7 (HEFRRIMMER - X1y b & LT20195FICRE) mm‘,
WIFRER - B | SEREE0VEF - 77 F ol L ALEANTHET 7 UY —4 3 Ol T y :::: ‘:: w:;u :r:
AT ( o . bim]
WEOTRIE | - BETEOREL 7T Z L e omes SV NG DL SERS
CEBZa—-FNF v b T—7 (DNN) FoeFl—4 Tt FLERIBO AR AT A
ST H L TFNEE T AL S e — A WHHBT & 5 !.f:—ﬁ [FPG‘A?"']-EF])
Research Field Al camputing research (Research Unit, Institute of Innavative Research, since FYZ2019) = ! ] _!
ETR
Objective Establishing structure-ariented computing architectures for wide-range Al applicatians & - .
Y= =
Current Topics | - Acceleration algarithm for machine learning - A - -*--*___,? g
- Deep neural netwark (DNN) acceleratars P e 0o
-« Enzemble learning acceleratars THEEIC L P EETY
and =0 an.
CHU Van Thiem Bh3R Asst. Prof. Thiem Van CHU
o " bt
@ 045-924-5654 @ 13FITIEE @ 1330 ot e
@ thiem@artic.iir.titech.ac.jp |
@ https://sites.gaagle.cam/site/thiemoy L L ] e [~

s FA RO —F 1
SO FaAFTINOLEa—F S
- AEFI| L IE

- Damain-Specific Camputing
- Recanfigurable Camputing
- Parallel Fracessing

HRIEE ¢ T
Research Topic: Farallel Frocessing

A

WL o R

Current Topics

F Wl mx

@ 045-924-5031 @ SZEHAE & S2-14
@ |eesat@mititech.ac.ip
@ http//masu-www.pititech.ac.jp/index.html

- Beyand 5G,76G% R T LAFTREE (F 7~y &)
L DU T T 0 B REER S
ST T F S EESEREERE T

Asst. Prof. Sangyeop LEE

- Beyond 5G/6G System Develapment (Terahertz)
< mmW/THz Circuit Design
- Antenna/Frequency Selective Surface Design

.-: F

ST 7 | [ BREEER
CMOS b F v o—s8 | (265, 68GHz)

QEFES OEE @HAMES OFE-mail @R A~



REMESBHRIT . 000 coeow

£18ERE - RF CMOS[ERE Integrated Circuit «+ RF CMOS Circuit
TAVYLAREVYHRY b7V AT A Wireless Sensor Network System
EEEREERER T Iy b7 +— A Platform for Integration with Diverse Functionalities
ERELCMOS-MEM ST Integrated CMOS-MEMS Technology
A9F—L Il bAZIR Swarm Electronics
BANR—T4PANI AT A Cyber Physical System
TZ2134 =R RREER Tera-Byte 3D Large Scale Integration
MREET /54 R Bio-Platelets Generation Device
BINBEISEHIT AL R Ultra-Small Cooling Device
ELVLEE Delightful Agriculture
cuture souion  MeGAKaryocytes
N\

Platelets

F7 A IR R MR R A

Tera-Byte 3D Large Scale Integration Bio-Platelets Generation Device

Cooling chip - % - ‘:___._
| [

1
| I.III aIl.i'I.l STy i

IVL‘:C‘( ¢i| ! \(w_
BB HIF A 2 BLLRE
Ultra-Small Cooling Device Delightful Agriculture

OEFEES OFE @HRAMES OE-mail @R— L~
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ICE Cube. Center

aF F s s

Prof. Noboru ISHIHARA (Specially Appointed)

@& 045-924-5054 @ SIEATE
@ ishihara.n.aa@m.titech.ac.ip
@ http://masu-www pititech.ac.jp/

& 5214

FrEszOx Py FERBERE S EV - ERE LU, T onRER

WEEEm - Ml | 7 ro /5B V- oREELEBRL, T L5 FOZ s R ERE T AEAN
EDHEREILET .
N —m— — GTEHETR &
MOECSERE | - 701 245 (BEORF CMOSEBEIRE, 4 ar4—7 - ACMOSEBRIE, FEiE A8 ERhBEEEE
BTt BEDE S v i) CMOSIM BRI -l
CEVa N AT RY T I T EA— PRI T LSO AT ([azmm (RiMEEAORS
fiﬁmi_ﬁpﬁ &FE\HE]EEQ 2 ; s FREOBEETA 2-7857 9 -LRE
S RT LR TARL ARty b - (EE, EX I8 47« 2~0EH), .
IFNE—TF—VA b, BRI, ABERISEE AT L e i
HEBETS v b 74— L BET 2B O — T (L o B e
| Resesrch Field Integrated Circuits and Madules far Analag Frant Ends, and their Applications. ;—L—_}_‘?ﬁ—f’#— o
Objective Cantribution to a permanent saciety with higher perfarmance analog integrated circuits e .;l-..,‘.;I,-' -
(ICs) and madules A\ I
P —— 2AF Lt
Current Topics | - Device technologies @ Laow-power RF CMOS 1C, Sensor interface IC, Madeling aof Sl It P, T 77 oy 1~

heterageneaus sensar devices

- Madule technalagies @ Pratatyping techniques with apen saurce software and hardware
- Systems | Sensar netwark (medical, agriculture, factary, affice) , Energy management,

Vegetable cultivation management using electric sensars

- Design platfarms @ Cpen design platfarm far analog integrated circuits

BEMEC L Lo NI o)

suismEs e

Kig &2 =um osm

@ 045-924-5866 8 ZEI0TE
@ ohbat.ac@m.titech.ac.jp
@ http:/ Swwwwow.pi.titech.ac. jpd

€ 13-132

ik id
WRER - B

b STt

ZEAAREREFEFEORRES L USRI

Deovice Layor ~Tum

FRHAZITFE Y FAT VAL S =R AEBEREERLCRES 2. VIW0DERES
FEAEBIRCTERT AR, SEHT AR, B =G AT A S,

Uttra-Thin Si Water =2um

- DRAM 300mm=™ T miEREL (~2Z 50 HE
ot T EERAC Y TR EE RO R
SWOWT O+ ZmERE

CMAMREET N R ORERE

ST ADT e Ay FRRESHORRE

- HEESERRE A AEH I B0

DRAM T4 ABOLAMEE $TEC 24172300mm 7T
M

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

| Research Field

30 LSl Semiconductar Pracess Development and Applications

Objactive

Ta dewvelap three-dimensional LS| process and technalogy far Tera-kits memary at
millimeter cubic in size. Power consumption ~1/100 and ultra-small size will be used for
bia device, coaling device and plant sensars for the applied market.

Current Topics

= Ultra-thinning 300-mm DRAM wafer dawn ta 2-gm

- Bumpless vertical intercannects between wafers

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

- Platelets generatiaon by bia device

- Thermal dissipation af hat-spat in device

- Clased growth system develapment aof lab-type plant chamber

Bl A ADRAM T, 4 55 0BT IZG 5 EAAEES
NEOH LI BHE,
Ficture of thinned DRAM wafer, Light transparence

increases with thinning down of Si wafer,

CHEN Kuan-Neng mum ¢s®

Prof. Kuan-Neng CHEN (Specially Appointed}

EIE HEB zum asm

Prof. Shiro DOSHO  (Specially Appointed)

045-924-5866

138 307E

13-132
chen.k.af@m.titech.ac.jp

20009
20000

045-924-5019

SZHA06E

52-14
dashao.s.aa@m.titech.ac.jp
http://masu-www.pi.titech.ac.jp

DEEES BB=

HA FES OFE-mal @k ALA—Y
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Prof. Katsuyuki MACHIDA (Specially Appointed)

@& 045-924-5019 @ SHEIRE € Sz-14
@ machida.k.ad@m.titech.ac.jp
e

EEHaE B0 0EBLCMOS- MEMSETICE F 2813

EWMEZTE LTMEMSCErHh a8 ifohid, THASOFFLISIAHY, Haw
ARE, FonAFHOSEE T RERET A LICL IFHED T REFER LT
LEEEOTRRIEL £7, FEREREITA-O0T0R R, O, S50, EL-EE
KBS EREm:AEEETo s xBNE LET,

BEORRE | - BO8ECMOS - MEMSIBRE £ 4o
- CMOS — MEMS Bi& ERet Haif DB R
S CMOS—MEMS Toi4d Z@E Y 2 — ki o R R
+ MEMSHTZERE - =t S pe sl o R
Research Field Integrated CMOS-MEMS Technalogy for high perfarmance of a function device.
Objective In arder to realize the integration, we have dewveloped and researched the each
technalogy such as MEMS, LS| circuit, packaging, and design technalagies.
Current Tapics | High sensitive CMOS-MEMS accelerameter

Prood mads (300 mm = 300 nwm)
with gold eleciroptating®

T Konishi, ef ol fpn. L Appl Phys 52 (20131 06GL04- 1-6

CMOS-MEMSHIRE 7 - H OSEMEEE THOLI TR
SEM and optical photographs of CMCS-MEMS accelerometer

DEEES
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NuFlare Future Technology Laboratory

REAEBEFE— LIGEEE Advanced electron beam writer
HEEER EICET 2K Improvement of writing speed
ST —REXTEY 2 —LOE Development of high-speed data transfer module
Rt SRR R EE Advanced thin film deposition
BERERICHIT2ERN. DB Device physics and characterization
FTIM R B B New materials for power devices

HEEFANFYT Rad-Hard #3232 A 4

l-Gateffis

BIE - LIEEEE N B 5 £ HEA
F A NF o TEE R Rk
Evaluation flow of integrated test chips
with Rad-hard by design and advanced
architecture for next gen. electron beam
Writer

FUTBRE—S—H—F R

(KEH £ suz s

& 045-924-5142 € |3F409FE @ 13-162
@ yoda.tab@m.titech.ac.jp

@

BPE - LEESE, £HSELNEE e e

TP — LEESERU S S ST DR Lo p B R R o "‘_"fF@J

- BRET E— LEESERR gt R

- EIE T — 5 A A

- BRSO IR0 EBR Y IE N
- FRB R R AR e
Jeim)
‘Rssea.rch Field Advanced Electran Beam Writer, Advanced Thin Film Depasitian o

Termperatere (L}
E

|

]

‘Ohjective Development af the high perfarmance Electron Beam Writer and Thin Film Depasition
Current Topics | - Improvemnent of wiiting speed il m —
+ Development af high-speed data transfer madule =
- Device physics and characterizatian al A1 2 e
- Mew materials for power devices SICTERERAEE T AEME S I 2L — 3 » [BAFR)

Advanced Thin Film Deposition SiC epitaxial growth and geometry
for SiC surface simulation(Courtesy of Nagoya Univ.}

DEFEES OEE @HAMES OFE-maill @k—L—Y
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| Research Fisld

Objective
Current Topics

’J‘EE %ﬁ BT (SE)  Assoc. Prof. Munehiro OGASAWARA (Specially Appointed)

@ 045-924-5142 @ 3F40E € 13-162
@ ogazawara.m.aa@m.titech.ac.p

@

ETE—-LiEEEE

TPE—LEEEER VS HBELNEEO D Lo BB A HTRAR

CREET Y- LEEEERT
- BE T — 7 A

Advanced Electron Beam Writer

Develapment af the high perfarmance Electran Beam Writer

= Impraverment af writing speed
- Develapment af high-speed data transfer madule

ag;ll-gg

02 02 04 0S5 0F 10 12 14 18 18
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WA T B’y
ELT k5w 2 2#Emm

TIDmHE
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Enclosed gate MOSFET
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Simulated ID3-VGS curves
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1 System Researdi Center

BeE7+ b=y sy b7—7 Ultrafast photonic network
T T RT LA New generation photonic sensing system
HERRE AT A Optical wireless power transmission system

Sk - BHBEES - BMBELAEHET NI R - VAT A

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

sy ()

" u

nHHHIHI'

Filves coutpienl p
b

o . ik -
0 L11 Rade 48 L) LA & L5
Wave I‘-Il‘;'h {nwmi

EHEEETEERE L

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

SR 3B BE R T

power transmission system

FEEsaas
) o

1549.7 1549.8 1549.9 1550.0 1550.1 1550.2 1550.3
Wavelength [nm]

SHERR-EEOFDMS + 7LD BB A4 v F 57

51 photonics all-optical OFDM channel demultiplexer with optical switches

QOEFEES OEE @HAMES OFE-mail @k—L~-Y



- Cptical linear/nonlinear distortion campensatian using intensity-averaging,

phase-linea-appraximation DBF/ inverse transter function /machine learning

= All-aptical wavelength canversion technolagies together with aptical camb pump

generatian for high spectral efficiency

- Silican-phatanic functional circuit (aptical GFDM add/drap MUX/DEMUX circuit) for

application to aptical netwarking systems

- Cancatenated aoptical and wireless access netwarking

S o m—

HE2R BT s Prof. Hiroyuki UENOHARA

& 045-924-5038 @ RZFE20E & Rz-43 ? 3

@ yenohara.h.aa@m.titech.ac.ip ; R ! B

@ http://vesel-www.pititech.ac.jp - ; .
R CEBEE A P s R k=5 | [ 1 E

ESILE - REBET 4R Stititietiel st ls

i 3

WREW-ER | BrE 4 Fo v rd v 7 s 0RE - AEEGAE LUVEEEEN - SHEGELLER >

FTEXREBT AR - PR T LOFE
PECTERE | - E5E - RUELE S BT

SRR - FEREEO L L FELEE - BTERL - W8 L SE SHEE T |

- BEHAEATER LD DR L - FrTRER., SRERETSIER

CEmE - REBEONEER T (ROFDMT F - FO « 72858 Eig: U a-igs I

i 3

- BRI AT o+ R IEiN J

Research Field Ultrafast Phatanic Netwark, signal pracessing, and Phaotanic Integration Device BB L DEPIC & RIS SR - d ST e i
. . = - - . _ . Cptical linear/monlinear distartion compensation using

Objective Research on aptical signal processing far high-speed, large capacity transmission, and intensity-averaging DBP

aptical integration devices and systems far Phatanic netwark with low pawer

cansumptian, and high efficient transfer
Current Topics | - Optical signal processing technique far high-speed and high efficiency

K2
I?W"‘ ik Y

]
B T R R R R

S|$E%§%J‘:OFDM 3’- v R ADBEEEL A, v FRET
Si photonics all-optical CFDM channel dermultiple xer with
optical switches

I

—=%k um

Prof, Fumio KOYAMA

@ 045-924-5068 @ RZERIZE & Rz-22
@ lkovama.faa@m.titech.ac.jp

@ http//vesel-www pititech.ac.jp/

FA bz REBT AR

HEEF Y 7 —F TR T LDOOREBT 1 A0EE

CEERL—YT 4 b RO SRR

S STk A HERERESL L —FEELE
CHEERTREL L EEFA A -

- BEEERE LR b L L — AR

ST s ARAERAET AR

Research Field Phatanic Integrated Devices

Ohbjective Phatonic integrated circuits toward high-capacity lightwave cammunicatian and aptical
sensing systems

Current Topics | - VCSEL phatanics far new functians

- High-speed YCSEL phatanics far next-generation data center netwarks
= Widely tunakle VCSELs far aptical bio-imaging

- High-resalution beam steering for LIDAR applications

- Tunakle aptical devices far next-generation access netwarks

Tunieg cloemnde

Al

Antrrellechon baver
MEMSHETE AL g ReIEEmAEL L —
Widely wavelength tunable MEMS VCSEL

It light 8

AR =54 FEERE AL CEERERY - L85 TR
Super-high resolution beam steering devices

DEEES OEE @R 85 OFE-mail
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J2ERYAT LREIT

oration System Research Center

AT #E sum e

Prof. Susumu KINOSHITA (Specially Appointed}

045-924-5464

R2#610E

RZ-22
kinashita.s.ai@m.titech.ac.jp
http:/fvesel-www.pl.titech.ac.jp

20000

=24 BZ emm

Assoc. Prof. Tomoyulki MIYAMOTO

@ 045-924-5059 @ RIFEITE & Rz-39 * = !
@ mivamoto.t.ac@m.titech.ac.ip : @ -
@ http://vesel-www.pititech.ac.jp k :
s P bR SHKTLSEAZSAR
WRB - Bl | AREEERTL0EE
T OTRE | - ARIEHEE OWPT) DIEREEA
- EMRARERE R T LESR
- BEF AR ERRE L 2T LEE
CREBEERETAMR - TV IER ; AT LDA A
Res % Field Phatanics/Optaelectranics Image of optical wireless power supply system
Objective Develapment of aptical wireless pawer transmission systems

Current Topics | - Expansion of applications af aptical wireless pawer transmissian (OWPT) ludnieia !

- Canstructian of aptical wireless pawer transmissian system far raam use appliances
- Canstruction of aptical wireless pawer transmission systems far dynamic charging
- Develapment af devices and madules for aptical wireless power transmission

Mevable liztl-2

: ] 30 gamera2 |
EERBEETO LA TER (B Fo-roFiEPiaE,
(5) BYEEATLOHEC & DAFEMES
Prototype experiments of CWPFT: (left) Dynamic charging of
drane for continuous floating, (right} Light irradiation by contral
of multi-light source system.

B BRE px s

& 045-924-5077 8 R2ERISE & Rz-22
@ cuxaa@m.titechac.p
. @ http://vesel-www.pititech.ac.jp

PR CTREE |- 20— 74 FESEARA L RS S — A DR R

S 3DkrrSHEERL -2+ F-DEE

Current Tapics | - Development of high-resolution nan-mechanical laser LIDAR using Slaw-light Device
- Develapment af VCSEL scanning far 30 sensing

Asst. Prof. Xiaodong GU (Specially Appointed)

ST L — = 2% v+ —
Mon-rmechanical Laser Scanner

N—RA BXI  wmey as®

Asst. Prof. Kamel MARS (Specially Appointed}

045-924-5077

R2#605E

RZ2-22
kamel@idl.rie.shizuoka.ac.jp
http:/fvesel-www.pl.titech.ac.jp

2000Q
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BFE- LEEHEE
Electron Beam Lithography Exposure

Quantum effect devices

Nanotechnology

Bt RO

Metal Organic Chemical Vapor Deposition

EH HEE s

Prof. Masahiro ASADA

@& 03-5734-2564 @ XELEISHEHIGE
@ zsada.m.ac@m.titech.ac.ip
@ http//www.pe.titech.ac.jp/Asadalab

& 593

RTD enciflator

ey g TNy TR

ey - B¥ | SEEFEFT T~ VREREORRE SE DGR

EROWREE | - LEE /BB T3~ VIsE
SEBE R IE A F - FIDE BERFEET YRR OR R - Sl
- HEET T IR E AV ERERREE, L -, AT

|Research Field | Terahertz Devices

Ohjective Develapment af high performance semiconductor terahertz sources and various
applications

Current Topics | - Terahertz respanse of sermiconductar nanostructures

- High-perfarmance and high-functional room-temperature semiconductar terahertz saurce

using resanant tunneling diades

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

terahertz saurces

o~

ShinP substrate Output
HEFFAE L —F (RTD) EHAT 5~ Y RIES
Terahertz Cscillatar with resonant tunneling diode (RTDY

RTD electrodes

BlfEIE 75 ~ A Y RIER T 7 LA

Frequency-tunakle terahertz oscillator array

=]
=

=H e

Prof. Takashi TOKUDA

@& 03-5734-2211 @ FELFEISHEINE
@ tokuda@ee.e.fitec.ac.jp
@ http:/ S tokuda-lab.ee.etitech.ac.jpd

& 59-11

Ly i EBORA—2TA5OFHNAR - AT L
T EN W% | A ASH - oTISRIC B AR BE - BAR 24 YL 2T 2 - £ HDElH
MR oREE | - CMOSEBLAERE - v - — <27 + » 7IEl
CEFE A SIB RN RR T 1 A
S RLT T T Bt 4 sQ S = F
< EFIE A SO — 2
cFEF TR BRAATA A= T
| Research Field CMOS-based micradevices and systems
Objective Development of circuit technology faor ultra-small wireless devices and sensars far
biomedical and laT applications
Current Topics | - CMOS-controlled photavoltalc pawer transfer and energy harvesting

- Wireless, ultra-small Implantakle optaogenetic stimulatar
= laT micronade dewvice far "Bottam-up [aT" technalagy

- Implantakle glucase sensar

- On-chip opta-electranic image sensar

FB B (IR ik RSB T 2
Ultra-small Implantable optogenetic stimulator

W &E2mm, & Z8mm

EFIBH RS T D — A
Implantable glucose sensor

DEEES OEE @HRMES OE-mail

R L
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Quantum Nanoelectronics Research Center

pLE S By ST

Assoc. Prof. Yikio KAWANO

@ 03-5734-3811 @ [ LEISHEIsE
@ Lkawano@ee.etitechacip

@ http://diana.petitech.ac.jp/kawana

& 59-12

~ "‘x‘
tH 12—
LHLTR = .
Ajrd— 1
o
X |

FIANYTFRAR - VRT L

FIANY R [ A=V FOBEEE S

CFFANYETLE TN - AT
SIERT T Y - FHERA A -V
SFTAY - FEAEE TS AED ST AR
S HOEE - TS b A=

G-w 120 80 © &0 120 180
AR [deg ]
FAH—Er TR TLAR =2k B
EHETS ey A=
Multi-view terahertz imaging with nano-carbon flexible scanners

Research Field Terahertz devices and systems
Objective Terahertz sensing and imaging and their applications
Current Tapics | - Terahertz flexible sensors and cameras
- Mear-field terahertz and infrared spectrascopic imaging .
- Terahertz and infrared plasmonic devices ;:E@ﬁﬂj\;ﬁ;&ﬁﬂj—ﬁj‘g’l\;’;yzﬁ'j-\‘fﬁ—a?::ij?gmﬁ{:{:
+ Vectar imaging of aptical electric field and phase Frequency-tunable plasmonic structure for sub-wavelength
terahertz analysis
EE| mﬁ EHERIR Assoc. Prof. Yuya SHOJI
~ Mack-Zebnder interfermmeter
- & 03-5734-2978 @ AELEISHRIE & Ss9-10
@ choji@ee.e.titech.ac.ip Ceris
d . . @ http//mizumato-www.pe.titech.ac.jp/
[ribohes id REE, KT inpat
— .
WEREN - B | RHEASEET P T — A AR T 2ORR
BEOHERE |- SRR T v —%
- BOERFEESATAA » F ) DR T A Y L— 4
CFF e TERESERT AR Silicon waveguide optical isolator
- PRI = Output data signats
Research Field Fhatanic circuits, Phatanic devices PR s-;rul _-'-.—' ——
Cihjective Phatanic integrated circuits far the next generation photanic netwark systems Eleciric wie
Current Topics | - Waveguide aptical isalatar " Thin-fim magnet
- Self-halding magneta-aptical switch Mﬂlmﬂ S
- On-chip wavelength-division multiplexing device _ X
- Phatanic memary with magnetic material v 5l wireeguide

EE{%HL"E&;«J‘:%J‘:R/{ @ F
Self-holding magneto-optical switch

ME 2%

Asst. Prof. Tomohiro AMEMIYA

@ 03-5734-2955 @ A LEISEITE
@ amemiva.t.ab@m.titech.acip
@ http//www.peltitech.ac.jp/Arailab

& 59-5

https:/fwew.ametoma.inta/

PBEOHERE |- A4 T UTNT 4 b5 R CEERE, XEERA T U )
S EREVALT 4 P52 GREBEAICET ZRBIES DREEE I
- RS ERIE (B, vV av 74 P2 s RERAVELRSEROMR)
Current Tapics | - Metamatetial photanics {Optical cloaking, Buffering in phatanic integrated circuits)

- Tapalogical phatanics (Cptical vartex contral in phatanic integrated circuits)
- AN far aptical cammunications (Si-photonics arbital angular mamentum mux/demux)

P v Fa b P AERLEEREE
Si-photonics CAM muz/demus

DEEES BEE @HR M85 OFE-mail

@r— Ly
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Quantum Nanoelectronics Research Center

NERF =EE
= Bh#% Asst Prof. Takamasa KAWANAGO
@ 03-5734-2942 @ k<RI SHERE & s9-12 *
@ lkawanago.t.ab@m.titech.ac.ip 3
deh -
: 3
B oS | - High-k — FEBED <1700 » 4 5 FESTHRCET 2 ERE LUSHNE B
2R AMERTMEER G AT S BERToN RCET S
- HEME AR E S FTROSRE T RSRICET AR S g i)
T g 7 ’ . P . High-k#" — | RENEI L TS L7 MoS, FETHERYE
Current Tapics | - Transfer printing of high-k gate dielectric far navel semiconductor devices Tlsnmr prinﬁﬁﬁgﬁ%ﬁ;i gateﬂdielegﬁicfor IDDp-gaIe M?Si‘fg?r
- Twa-dimensianal layered crystals far nanoelectranic devices
- Self-assembled maonalayer far functional devices
Eq: *E B3R (45E) Asst. Prof. Hiroki TANAKA (Specially Appointed)
s 8 R B
@ 03-5734-3605 @ KRR SHEEE & S9-3
@ tanakah.bh@m.titech.ac.jp
@ http/Awww.petitech.ac.jp/Asadalab/
BECWERE | - 28 2R F 14— FosH
CHBFFNA AL - FF I RIEBORE DL
SHBFFNA A4 - FF I v RIRBOREEL
Current Tapics | - Applications of resonant-tunneling diades B e e
= Hl.gh autput power resonant—tun.nelln.g—dlode terahertz (.ZISCIHatCIt'S SRR b s A T 7 + 5 B L RTD-THef e
- High frequency resanant-tunneling-diode terahertz ascillatars Resonant-tunneling-diode terahertz oscillators using rectangular
cavity resonators and bow-tie antennas

B‘j\n I FPRYUFY e G8F) Asst. Prof Adrian DOBROIU (Specially Appointed)

LNA "D

& 03-5734-3605 @ A LEISHRIE & S9-3 L "'-I
% & dabroju.a.aa@m.titech.ac.jp il L/
?\, @ http:/Swww.pe titech.ac.jp/Asadalab/
RO |- £S5 L FF 14— Fos pran ik ™y

CFT YRR L — S —
CFSANYIDAA—T S [
T

Symetvoreeaton

; T
*| Oscosoope. | PC

B bR S A A — FRIEEE AL ML — & —
FId radar based on a resonant-tunneling-diode oscillatar

Current Topics | - Applications of resonant-tunneling diades
+ Terahertz-wave radars
- Terahertz 30 imaging

ﬁiﬂ ﬁE Bh# Asst. Prof. Yasufumi YOKOSHIKI

T T
AT E musRs

@ 03-5734-3512 @ SHFEINE & 5911 g - X

@ yokoshikiy.aa@m.titech.ac.jp i} LIRS

@ httpdSwwwtakuda-lab.ee.etitech.ac.pd e ' i

s Lyt L] ) , o —

i oMREE |- BETEFsAvEavE r Py TV AT L - ‘e R 1 LT

- BRFENA 4 L BBEA A5 b OX b —(FAMS)IC &5 RERE oy N xy
Current Tapics | - Odor sensing system using cell-based adar biasensars r e

- Gas mixture quantification using fleld asymmetric ion mabllity spectrametry (FAIMS) s K& 2137 RIGCAMPES)

BESREERAL YL L S mA ST L
Mechanism of odor sensing using olfactory receptars

mEsz BENA REHX L . eopmir
— g o o ITH =2 =
REOL —~-':—vFAM BRETST—2
g 3 P AAA l
L AREROFE
. T
Lz —
Y3 4= kriyp[—© — EE=F]

FEFA PRy Ak B BETEFE MR
Elock diagram of the quantification method using active sensing
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Quantum Nanoelectronics Research Center

i BB mwm as

Asst. Prof. Xionghin Yu (Specially Appointed)

@& 03-5734-3605 @ <ELEISEIE
@ yuxad@m.titech.acip
@ http:/Swww.pe titech.ac.jp/Asadalab/

& 59-3

BEOHETE |- 5 70T 14— FF 7~y BIRE
- T T 0y RIS IS A
Current Tapics | - Resanant tunneling diode terahertz ascillatar

- Terahertz wireless cammunications applicatians

=
Resonant tunneling diode terahertz oscillator without capacitar




. Biomedical Engineering Research Center

Z47 TP T IV TICEALIERBERNTE Z0OERRA

Fundamental technologies and applications related to life engineering

FEERRSRS LU Z0ERBNICADLIME
Fundamental researches, development and applications of advanced medical and orthodontic
devices and their systems

EFEEIFORBOLHOMSTHR - LEFAKOHE

Interdisciplinary and collaboration researches for innovative development of biomedical engineering

FAERERME F e 2 OBiEE
Disposable maglev centrifugal blood pump in animal test

feE BAtE & wm M B RHE &z TP RT A g & Wm M #
At BRI M & k T #F HEMET TR AT L| YR AN | s RERVATL
MIZ=% Az AER AT L FE BA SEEAN ST NA R

£ 8 B o® B Z HiEEL M OB tt T #
gL BE MEAN S RT A
Bif EA & Wm M B
T BB E AR T A
BAR EE M &8 k& T #F
TE # MEAN S RTA
| 2 = & Wm N
il &F MEAN L2 RTA
HH Mah | FEA D S TR
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Biomedical Engineering Research

R

Asst. Prof. Akira UMISE

@ 045-924-5061 @ RZFITE & R2-27
@ umise.a.aa@m.titech.ac.jp
@ http://www.mater pi.titech.ac.jp/

Stress — Strain Curves (RT)

- E{FRAEEEEEE0ER
~ T A 7 0ORF = TORREE - S OB S O FHE
- EFEREERTOMRTE - BRSSO EE T

£ Aa-Cu-Al- {D=5) Fe (moi™) Feo
£ a0
; 400 65Fe 14Fa
5200 0.1Fe 1F./‘
oFa
8 /Lﬁ/ﬂ -

Strain

- Development af kiomedical Au-based shape memary and superelastic allays
- Mechanical praperties of shape memary and superelastic allays at micra scale
- Evaluation of carrasian resistance in biomedical shape memary and superelastic allays

0TRSOOSR TE & R od RO RS
TEDE THEEMNEN AL

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

NiEE FsL ms

Asst. Prof. Toshilifro KA WASE

@ 045-924-5032 @ RZF418E € FR2-45
@ lawasetaa@m.titech.ac.ip
@ http:/Swww k-lepititech.ac.p/

cHARCEOVBEENS A P FRIOR v FEHT
CEFETLAIRERC G L TRE
cEFEEERTRCEME) - —F 4

Current Topics | - Hand-held rabatic forceps using a farce sensing input device e — s
- Training machine using pneurnatic artificial rubber muscles Hané‘?rﬁl;g lr‘oimjiﬁgfcizls%éi\nga"{o\rfcbe"S;Ln';'i:fg“i’n;ﬁdime
- Physical reservair camputing using pneumatic pipeline system
@ ﬁ g bR (454E) Asst. Prof. Kamel MARS (Specially Appointed)
B | @ 059245094 @ RIE3E @ R2-38
» @ handab@m.titech.acip
" ‘ @ http://www.nana.pititech.ac.jp/
BROTEEE -S4 /0750 FE—4
- EEESIREES 1 s ORBET AR
(4] Desigs soufgiisatacn (b1 Fabrisated $0-poles g magne!
‘FEEETIFaT—4 BhAsvAs0754 FE—4
Current Topics | - Micra flat motor with high torque High-terque micro flat motor

- Law-frequency-vibration MEMS energy harvester
= Actuatars with multi degree of freedams

875
"

O &

01 5 |
1 Mukipoke magnet plale
__10

(<) Prototype

ArFAtA—F2aHEFFFazT—=
Long-stroke and 2-DCF electromagnetic microactuator

OEFEES OEE @HAMES OEmal @k LAY
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evices Collaborative Research Programs

FRETE, O0THEZZAS L Y—/TIF2I—Z—RAELLT. SEOME—ADRVEELNE TR IZEVWDTF
BHEZAY—F TP F1I—2—D2 T —<ICEAZH T URERREICRYIBATHET,

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.

A= kY — (HX/NVOC/I2HVH3FiEH) Smart sensor (gas/ VOC/ odor molecule detection)

BHEDHZ - VOC (Volatile Organic Compounds) Ba @& ZREOWMRETIHEROT A~ H—IZh~ LUZRw—F#
HRAVOCE »H—HEM2RAEL, AWEECRE - BRT-_ 2V 7, LELEESH~OEELXBELET, TFTEMZER
FTELETHEHOZ—T v FHZERRIZ, BaoodRl (& LFEE (BE) BRA4~RECRETEL -0~ (158 28
BIBA T, THROZ220MERLIIEREZIToTWEET,

We are developing smart gas / VOGC (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.

- MOFEIR S B 5 Development of MOF type adsorption material
R -7 7 Y RREHE ORR Development of polymer brush type adsorption material
EREEELE A LBRESED) 7Ly VA lEBEEE LA S, MOFER U —T7 2o bhatEr v IMBPe 727
—H—ZEELTVWET, BEREEECEBOERYS, VIl — Y3 EREAELEEFL NS TRE S, BT A -

VOCe U —REZBELET,

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 / VOG sensors such as new molecular designs aided
with computer simulations.

Asis ] Tobe

/_i: Breakthrough
.detectionof a | | Gas/Odor S€nsor detection of
single/limited mulitiple
gas/odor gas/odor
component components
‘no quantitative -quantitative
output output

—sUnhealthy life environment Muhiple, highly-senstive and —sImprovement of life
\J heaith damage Sppcation of stwine slpackhm \ environment/health

1 VOCHA/IEWEGRI A=— b+ v+ — OFRREEE
Fig. 1 Development cancept of smart sensor for gas/ VOC/ odor component

RAR—bF7OFaL—2— (i€ - 7 X AR Y k) Smart actuator (nursing care/ assist robot)

MNE OISR - ST AR ICERTE I EREESE AR~ 7/ F 21— 4—OEREZHEIEL. SFZEMHE L HRE
BESFEOREATVWET, /. BHOT I/ F2I—4—0OBBEFFORELICLY . AMEFEOL I LB LEIFOER% B
LET,

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.

EREV 7 e —0ER Development of high dielectric soft matter
BEEREESsTMRos TR LT OERFMEICLY . BELEBEARL. BEICERAET. BHTRELTEELE DS

FEVY v a—FRELET,

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.

v F AT, FOSEFRAVEMESESEORR
Development of fine electrode structure using nanoimprint and nanoplating
EREEHE TR, SRABCEXLEREEHORSPHABROERIEH LAY EFY, T/ F 2 I — 2~ I0BELHBEDE
EEEF /AT bR EF S Ay FEMERERAELDETCRELTVEET,
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.

OEFEES OEE @HAMES OE-mal @k— L~V
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Prof. Hiroki ISHIZAKI (Specially Appointed)

@& 045-924-5479 @ S1fHe-2F
@ ishizakih.ad@m.titech.ac.ip
@  http:/Awweesmartmd. firstiirtitech.acjp/

& sl-o

friborsy id >R IR B ET A RS EREAE
PrEEN - B | RS RO E REEEE T RoEE
BEOHERE |- 55+ /T o04( VEROER

- RMEXEELOEE

- AR DERERERTORE

Resaearch Field Wana-material field/ Semicandutar devises field / Electrachemical feld
Objective Develapment af New functional material/ Develapment of New devizes
Current Tapics | - Preparation of the semicanductor nano particle calloidal salution.

- Develapment af Dye-sensitized salar cells with the high effiency
- Develapment af the functional materials by the New techques with the low temperature

'lllml‘h CARANN S UNCNDT)
, BRESx Rie

b 8
TN —MEOMR ‘!,G'!III'I
ﬂ'-.::‘_rl’ r ) — ‘“’ l
L L] s X
amR al.‘uml
- B I

ARUSTERAONES

R, KRATO, BEOANL, J0CH L ORNASETHE.

_— —_ BRGim e LNl RRATO, luf'_:' —
Fxeae "

ASTEPL MR

TORMLIL

SRR R

14
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Bl B s s

Prof. Takashi SEKT (Specially Appointed)

@ 045-924-5478 @ S1FHL-1E
@ seli.t.ak@m.titech.ac.ip
@ http/Awweesmartmd. firstiirtitech.acjp/

& 515

A TR, i

mATHE O S EEERE, e HRer—RE

- OLEDES AR O E LigiEmFERE
SHEET I LOER

SZEV - H AR —HARHAER
Eesearch Field Palymer material, Coardination chemistry
Ohjective « Manaostructure cantral using palymer materials

- Develpament af materials and tenchnalagy far smart VOC gas sensar
Current Tapics | - Light extraction technaologies applicable for GLED lightings.

- Develapment af antireflectian film.
- Develapment af sensing material for smart VOC gas sensar.

[um]

0
L]

BCPIZ & &+ ./ 15y 8
Manostructures transterred from self-assembled
block-copolymer pattern

AR EUE A A —2 LR L SR
Cross-sectional image of CLED device and Light extraction effect

Bt & sum es

Prof. Suzushi NISHIMURA (Specially Appointed)

@& 045-924-5478 @ S1Fs-1E
@ nishimra.s.al@m.titech.ac.p
@  http/ Awweesmartmd. firstiirtitech.acjp/

& sl1-5

WRSTEF SHEIE HEETS, BR - BHEEL, BEXE 74t2sR, F/1007 0wt
WRBM - |+~ 70r-BElLaFIRES DREOFRELEH
EECTSE |- MAEEEf AL CHELEERETFTORE
GO o L Tl TG o o M 1= 4
Research Field Instrumentation Eng., Biamedical Eng., Liguid crystal, OLED, Palarization Optics,
Phatonics, Nana-imprit
Cibjective Search far new phenamena/etfects by nana ta micran structures and its applications
Current Tapics | - Development of various new aptical films using fine structure.

- Develapment af smart sensars / smart actuators.

i)

ab TiCl A 2= F o b= o 7 FEGR
TiCy inverse opal photonic crystal
b} @HTFILAT Uy SHER7 AL
Cholesteric liquid crystal polymer film
ch 345 — IS S BETECLED
High-etficiency CLEDs with corrugated structure
di HBEEENAFER  Structural birefringent type of wave plate

DEEES BEE @HA 835 OFE-mail
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Prof. Junfi WATANARBE (Specially Appointed)

@ 045-924-5048 @ RIFZ14E € Rz-36
@ watanabe.j.ab@m.titech.ac.jp

@ http/Awwew.smartmd.firstiir.titech.ac.jp/

Advancing direction

10

7= [E S

=T 5
[a} Cptical mlcrophomgraph ofthe wemngndge panern on the
palymer liquid coated plate during its advancement.

RSN ket 7 b 7 FILBIRE

WISeEIny - B | HEEE Y 7 = T UTAERG e —F i RDERSTE LU EESTER

PEOTERE |- SEEEY 727 U TP 7 L LODIFEE LU F o5
CHERIFAFT—mifEe oS
AT — b A F—o iR & #F o T

Research Field Functianal saft material fakrication and characterizatian

COhjective Soft material fabrication and characterization far sensar devices

Current Tapics | - Fabrication of saft materials with high dielectric canstant and their applicatian.

- Fabrication of liquid crystalline elastomers and their application.
- Fabrication and characterization far smart windaw which can autamatically adjust light

transmittance.

(b} &FM surface image. The arrows indicate the advancing
direction of the water,

ARREEELOR YT -5k BT eh e SRR
FIRALAREET 274 (H) Dk
Movel in-plane switching liquid crystal display with an extremely
high transmittance using a well-designed bottlebrush as a
zero-azimuth anchoring material

= B oemm o5

Assoc. Prof. Sungmin KANG (Specially Appointed)

- Develapment af navel materials far smart saft actuatar.
- Structure and praperty of liquid crystalline materials.

@ 045-924-5479 @ S1fFle-2E & Sl-a l.,..
@ kang.s.aa@m.titech.ac.p
@  http:/Awweesmartmd. firstiirtitech.acjp/
[k oy i V7 b T UTIGEE - ol
Tomme 1)
TSRy WX |- CEL - H Rt —ER ot —F FEATFL ()
TP F e FaT— 2 —HEER B U —HAES0— (F)
Evaluation system of sensor {lefty
BEOHERE |- 55 - BET -4 - SataEgh i -t — DR and an exarnple of sensar signal output (right}
Y EFSFaI—a—mItHEER
RS T RS S -e - o]
I' |
Research Field Structure and praperty of arganic soft materials m p i i F
f 1 -
Objective + Develpament af materials and devices far smart VOC gas sensar. I ? , o ! I_,I'
- Deavelapment of navel materials for smart saft actuatar. PHIRLTRL
. i . P HR it rRERFTTEEN S T 16,
Current Topica Smart sensar far environment and health manitarings. RHWAXD /05 — 1 395 5 5 1 5 Dtetragonal B

EHTE

Criented 20 and 10 profiles of the WAXD measurement
indicating a formation of novel nematic phase with
tetragonal order by an acute bent-core LC mesogen.

TR i FemRE

PE 218 =m wsm

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

045-924-5631 & R2FEINE @ Rz-35
chen.c.ac@m.titech.ac.jp
http://www.ames.pititech.ac.jp/

http:/ fwww.smartmd. first.iir.titech.ac.jp/

CBF T AsO0arE—Fv ASEERS - E0EE
-/ SRR D E R
- AR ARE D R R

Current Tapics

- Allaying electraplating for fabrication af electranic micra-campanents

- Develapment af nanastructured catalystic materials
- Develapment af visible light phatocatalyst

SEM and TEM images of Ti—
ME—Ta—2r-C Manotubes

DEEES AE=

GHAMES OFE-mail @E— LAY




EEI¥B LV ZOEERLA Metallurgy for industrial applications
FintdrciE EEM R OBIR - 3R5t - RAFE - WA

Design, development and applications of innovative functional materials

Bi effect on brittleness of NiMnGa no field, OT
% -
S 800r 001%
v I | %
§ 400¢ 0.1% 4 iy
I 5%
0

Plastic Strain (%)

0.1mass%Bi-added NiMnGa

RER LSS 77 F 1 L— 2 v E 2 BERREESENIMIGa D BIEISFR AR o+ 20O, BiliiE MTEERNM: 2o RRiEeEeL, Bigc ks
BB AL Y ERNRET 3 HFEOERICHRINL 2,

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

BB EET 5 650 o SHUIH
Electroplated gold alloy micro-material with highest strength
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Engineering stress (GPa)
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Engineering strain
B AE TSN AR AR - EMHOMNERTERC L350 - 07 SHROMBEROSEME, 549 -F OBREREROSD &0 IEREL,
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.

QEFEES OEE @HAMES OFE-mail @k— L~V
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@& 045-924-5058 @ 3ElleE
@ inamura.t.aa@m.titech.ac.jp
@  http:/ e mrst. frstiinttech.acp/inamura_tit/

& 13-22

b i g HHAERI, HRIERE
WMREW - Bl | AREEBOSEEICE T (S - SEEmE DR sl
R OTREE | - SRR g
- EFaEREIEe 0
SEERO T LT oA RIS E T S0 T FERE
CEINT S —AfEEDE s TS & ol
Research Fizld Micrastructure, Materials Design
Dbjective Design and improvement af structural ar functional materials based on the geometry of
microstructure
Current Topics | - Experimental and thearetical study an martensite microstructure

- Design of lang-life shape memary allay
= Wariant selection rule in ferrous martensite
- Kink defarmation and kink strengthening of mille-feuille structure

= e el
Ti- AuTEH R 1ES 812 B Brwin-within-twintis o
FENDTEMRE
TEM image of the twin-within-twin structure in
Ti-&u shape memory alloy

)
Fi vt FOFESTE C BRI DMEE - & FREAKE DR

Relationship between the shear magnitudes and the strength
of disclination formed by the connection of kink bands

SR EA =us

Prof, Masato SONE

@& 045-924-5043 8 R2FI20E
@ sonem.aa@m.titech.acip
@ http://www.ames.pititech.ac.jp/

& R2-35

PRITRIE

Research Field

Dhbjective

Current Topics

ER 704 2Rl mEEst & & DA SER

S I PSP HEBERFEY A U o PO ERl S F R F oA
CFEERURREERT M R0z nEEERHEO Y T o R
-EHEERETFEEEHELAV -BEL Y0l TOERT A 2~0 5

Material Characterization

Material fabrication and characterization far medical devices

- Fabrication of nable metal/palymer hybrid fiber for wearable devices and the applicatian
- Fabrication and material characterization af nakle metal materials far nan-invasive high

sensitive medical device

- Single atamic nakle metal electradepasition far smell sensar and the application

W mEERAR A

Micro-compre ssion specimen

Pl LS

Micro-bending specimen

]

Am.
w3 RRRLES

Micro-tensile specimen

BEMBRRELTLE A 7 O0mfHEEN

(7 # oo TEmRSE hifEE. SIESE k)
Various micro-testing specimens proposed

[Possible to examine micro-compression,bending and
tensile deformation)

DEEES OE=
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@ 045-924-5057 @ R2FINE @ Rz-27
@ hosada.h.aa@m.titech.ac.jp

@ http//www.mater.pi.titech.ac.p/

IS - HheE, EEAE - it

FIREBE AP OBIRL & £ ARG, CHER

1000m

- EEREREE - %S E0RRE

- moAEREEsEORR

- RMEREHERES &S LU oS HN

- &ERLAEY, HEE

- EEAE - ERAR - mEARR S L U2 05H
- HHEEN, BEE, AR

DT
TiMoSnZrs 0 EH RS R LM AEEE
Superelastic behavior and unigue internal structure of TiMoSnZr
biomedical alloy.

Research Field Functional and structural materials, metallurgy

Objective Innavation and develapment of navel functional materials and materials design, and their
applications

Current Topics | - Development of biomedical shape memary and superelastic alloys

- High temperature shape memary allays
- Ferramagnetic shape memary allays and their caompasites

- Intermetallic campounds, phase diagram
- Biomaterials, medical materials and dental materials and their applications

- Phase stakility, phase transfarmation and micrastructural cantral

,
NitnGatgt feph 2IE S Tal - U 20— 85
OCT#: (E) SBiRMEE L W RSLEEEF2NMnGal
TFmSENME
Micro CTimage of NinGa ferromagnetic shape mermary alloy
particle distributed silicone compasite [left} and SEM image of
MNilnGa particle with smooth surface by Bi-modified

pulverization process.

HE IEH esus

Assoc, Prof, Masaki TAHARA

& @ 045-924-5475 @ RIFI14E @ Rz-27 B—————
@ tahara.m.aa@m.titech.ac.p L]
‘ @ http//wwew.mater.pi.titech.ac.p/ 400r mnn
E
EEZh SEMAT, WRIES g 300r, 5
n
e | SRR £ SBEIERR AR O Exo 3
B O | - BPHRBAEIIE 2EHERTIT w1 b0 ERER 100}
- ERREIES S G TS
CERTNT A TR 0 §———
Resesrch Field Metallography, Shape memary alla Strain (%)
‘ s Blepnin=0ap walhy Ti-Nb ERAROEHIE 281 - 2R
‘Objemive Develapment of functional metal materials by advanced micrastructure analysis SUpereL?]ZIr'f;;’;ﬁg?an'ic_ﬁEI;Ll'lcot;'rs?ng;tcrffsz'lnd”CEd
Current Tapics | - Microstructural analysis of stress-induced martensite in shape memary alloys
- Flastic deformation mechanism af shape memary allays
+ |zathermal martensitic transfarmation
EB Iﬁﬁ Bh3% Asst. Prof. Wan-ting CHIU
@ 045-924-5061 @ RZFIIE € Rz-27
@ chiu.w.aa@m.titech.ac.p
@ httpl//wwew.mater.pi.titech.ac.p/
Wi - EEREYRE - fEtes0BER
- EEHERD LA SRR RO EEESE TR S
- BREAFEFESRAC-EERE OMREE &7
Current Tapics | - Development of shape memary allay and superelastic alloy for medical use
- Evaluate the blocampatibility of allay materials by simulated bady fluid
- Investigate the carrasion resistance of alloy materials by electraochemical technique

QEFEES OEE @HAMES QE-maill @k LY
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Asst. Prof. Yuri SHINOHARA

€@ 045-924-5597 @ 3H1114E
@ chinohara.v.aa@m.titech.ac.jp
@ http:/ Awwwermrst.firstiirtitech.acp/inamura_tit/

& 322

WE TR | - SRHEIC BT 2T T4 A AR BRI
< F L wEE O EAE SR
- EFEREY - TEF A - EE0EE
Current Tapics | - Marpholagy and crystallography of martensite in alloy steels

- Lacal structure analysis in titanium allays
- Develapmenent af biomedical titanium allays with low Young's madulus

EFR{EY - FEF RS2 0ESHEE
Texture in the biomedical titanium alloy with low Young's
modulus

BIO % mm

Asst. Prof. Yu SEKIGUCHI

@ 045-924-5012 B RIFZI6E
@ sekizuchi.v.aa@m.titech.ac.jp
@ httpy//www.csato.pititech.ac.jp

& R2-31

WL |- FEV LA YA L — 2 5w U AEES
- BEEESTOBE - MEL AMFE
- EBE - BB ESEOEERT

Current Tapics | - Reversible adhesian inspired fram Gecka

- Strength and fracture taughness evaluation of adhesively banded jaints
- Buckling analysis af adhesive joints

BRI+ 7 7 7

- Bio-inspired adhesive devices

[LiFig Wiz

s A L T} " MooGE W M

BEEESMHORER

Directional diperdency of adhesion force

@ bvgrerd

ik AE o

Asst. Prof. Tso-Fu Mark CHANG

@& 045-924-5631 € R2FEINE
@ chang.m.aa@m.titech.acip
@ httpy//www.ames.pititech.ac.jp/

& FRz2-35

b slilaiip o

Current Topics

CARBEFTAA RHDEEHRED o T 0 A0EE
CTLERLTNAETI s fEE MU T AR OB R
s/ ARE DR

- Develapment af metallic materials fabrication pracess far minfaturized electranic devices.
- Develapment af flexible ceramic/metal /palymer compasite functional materials
- Develapment af nanastructured photocatalyst

Silk/AwZa O composile

Flexible silk/&u/ZnC

photocatalytic material
Electrodeposited Au-Cu

alloy micro-cantilevers

DEEES BEE @HR M85 OFE-mail
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: Innovative Mechan

"

F / I oL Establishment of nano-fabrication technology
SETIFarL—R, KL YDEIR Creation of innovative actuators and sensors
AN TFNHRAR/ VAT LDBETAF L7 AORBELIBE

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

= ER=A 7074 W HEEEOMEHEHEFHER
Innovative mother machine ER microfinger Lubricant wisualization of gears
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= E *ﬂgl\ it Prof. Kazuhiro YOSHIDA

@ 045-974.5011 @ R2EZIEE @ Ro-42 rﬁﬂ.ﬂ:bl‘rnd'x Inrlovauwmechano-dewce;‘

@ yoshidak.ab@m.titech.ac.ip
@ http://vashida-www.pi.titech.ac.jp
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Research Field WMicraactuatars, Micrarabats, Functianal Fluids IBﬂFi?#?ﬂ#‘J? 2.‘:‘&3 ‘f }
Objective Develapment af innavative mechana-devices/systems far advanced pawer micrarabats High power FI micropump T 70m
J workinp' I ’ ¥ N AC électrooamotic micropumpl|
g in micra space
Current Topice | - MNew microactuatars using functional fluids HS-mE ‘ Integration
- High autput power micra fluid pawer sources (i!.ﬂh/.-‘l'?.h Innovative mechano—svslanu

= In-pipe working micrarabats using fluid pawer
EENM
A0 vk
Microrobots using
hydraulic power
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@ 045-924-5041 8 RZF416E € R2-34
@ matsumura.s.aa@m.titech.ac.ip

@ httpy//www.ds.pititech.ac.p
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Research Field Dynamics af machinery
Objective Analysis and measurement af machinery's noise and vibratian
Current Topics | - \Vibration measurement of a planetary gear system

- Diagnosis of gear taath surface farm with vibration measurement

- Centrifugal Dynamic Damper far Transmission

- Visualization af air flaw kehaviar at araund gear mesh

+ Practical sound saurce lacalization withaut use af an anechoic chamibzer

P Tl E A LA DA LE SR
Flow vigualization in meshing part of a gear pair
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Centrifugal Dynamic Damper for Transmission
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Assoc. Prof. Hayato YOSHIOKA

‘%\

@ 045-924-5470 @ GHE3ZE & G2-19
@ yoshioka.h.aa@m.titech.ac.jp

@ http/ S www.upm.pititech.ac.jp
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Research Field Ultrafine Machining
Objective Mana-measurement and nana-matian caontral far ultraprecision machining
Current Topica | - High speed spindle system with high rigidity

- Multi-degree of freedam nana-positianing takle system
- In-pracess manitaring far ultraprecision machining

- Fast taal serva far milling pracess

+ Generation and assessment of functional surface

- Advanced intelligent manufacturing system

HFF A UERS T AT L
Sub-nanometer positioning table system
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Asst. Prof. Shinge TAJIMA

@& 045-924-5029 8 G2HI06E & Gz-19
@ tajima.s.ac@m.titech.ac.jp

@ http//www.upm.pititech.ac.jp
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Current Tapics

- Time-aptimal trajectary generation along discrete toal-paths within axis kinematic limits
- Suppressian of residual vibrations faor high pasitioning accuracy
- Accurate trajectary generation far S-axis machine toals and industrial rakats

Ascurmie Control of TCP Blending Errars ia WCS
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Real-time non-stop tool-pose interpolation in workpiece
coordinate systemn by decoupled FIR filtering technigue

aaa

‘s
Tou
[

—— ot Ty
y, A5 Fy
et | L | l I
i % aas — e
[ ), e, | P Dulay 1 i
a Contred of O - o [ Coti.
eiacna . 2 . hupdl e
Beraieng fover - e iy " [
F o ._._\a-p }il iy ;
o &~ | i’=—|—i_—~|—~ e
0 P Datey T e

FAhy T EFIRZ g ) o SEMERGEUT LA LTR

QEFEES OEE @HAMES OFE-mail @R L~




Systems

ERT/NM R Medical Device
FMXEARTA 7R Surgical Robotics
ARy R4V E2—T7x—2R Robot Control Interface
FirZEO Ry FDOBEENME Automatic Robotic Assistant Surgery

FiliZiEOFy bOBEEFEGIERFREACFy—DE (Un—TF 11— Fhdatt] todRWREzEFEL, BFooF
v bEHTEFEL AREROSERECEEROERICEYT SHRARAREITVXT,

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

B 7T 7 HE

Bilateral control

NTFAVIRARA ¥R -T2~ A BATHEESFH e alb— R AT A
SR GD) A-Frary AT L - [EfEsE  RelRE Fifm L, TEREOSE o FF—
CHEREEREHE LTFRIETT SES, EDHIILERTAIEE CEFEF S FaI—HICL0EEE NHETHERELSESE
Haptic master interface SEEA RV (R &R, 2B EE
- Stereascapic(30) apen console system. Surgical manipulator system using pneumatic drive
- Haptic infarmation can be presented as reflection farce and - 7daf rabat arms far laparoscopic/tharacoscapic surgery.
displayed an a manitar. - Lightweight mechanism and farce estimation system with pneumatic actuatars.

 Instruments are detouchable and exchangeakle.

L EREY — FHEE AW OERY - BTREEEET 2 EERPHEBEO Ry PV AT L

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

H ﬁﬁ BhE (455E) Asst. Prof. Donghbo ZHOU (Specially Appointed)
@ 045-924-5698 @ 3@I3SE @ 13-13 t f:"“:;;m'_’i
@ zhou.d.aa@m.titech.ac.jp o SN Shrea ddvical
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Current Topics | - Operatar’s haptics sensation in master-slave systerns TEAE AL — T A B R S A R MR

- Robots farceps with external farce estimation functian Cperator's haptic sensation adjustrment in a master-slave operation

- Automatic robatic assistant surgery

EANRESGEEETEAE v HlfTF
Robots forceps with external force e stimation function
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A4 AF/ AhFAZIR Micro/ Nano Mechatronics
NAF-ERLITF Biomedical Engineering
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Deterministic lateral displacement (DLD)
devices for cell separation

FFEOFE v b
Surgical robot

TV FEEEE DT A MEWEE DA 5 750 AR il Bt 2 71 A
Culture cell divider device with pre-cut guide Cell culture device with adjustable mechanical distortion

E:t %E R Prof. Tadahiko SHINSHT

s & 045-924-5095 8 R2FII6E €@ Rz-38
3 @ chinshi.tab@m.titech.ac.jp
.} @ http//www.nana.pititech.ac.p
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o — . - Design and ab;ication of blood pumps using magnetic
BECHERE | - B52 T A oA D0 levitation technology
CAABEERCAEMEMS Toi4 R
CEERREE - FEAET S FaI—4

Research Field Mechanical devices and systems using magnetic farce

Objective Fealization of novel mechanical devices and systems using magnetic force

Current Topics | - Artificial hearts using magnetic levitation technalagy
- MEMS devices using permanent magnet
- High respanse and multi-DOF actuatars far industrial applications

AT L AE— 2L
& - RERONECREDE sFaT—4
Vibration suppression and health 2-DCF micro magnetic
maonitoring of turbomachinery using actuator

bearingless motar
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Prof. Takeshi HATSUZAWA

@ 045-924-5037 B RIFIEE
@ hatsuzawa.t.aa@m.titech.acip
@ http://www.hatfirstiirtitech.acjp/
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‘ResearchField Industrial Mechana System
‘Objm:t:'we MEMS/MNENS application and develapment ta bio-assay and diagnosis device
Current Topics | - Endscope sensars far deep cancer explaration.

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

mechanical stimulational functian.

- Microargan-driven micramechanisms.

-ﬂ'ﬁq“_ Y

Prmopype sensor with mock up organ and appllcanon
assumption for endscope surgery.

4 x4 BIRITHIREET 1 R LA A :
Cell culture device with 4 x4 micro-electrode array and
electrical activity observation of cancer cell mass.
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Prof. Yasiuko YANAGIDA

@ 045-924-5039 € R2HI08E
@ yanagida.v.aa@m.titech.ac.ip
@ http://wweyanagida.frstiir.titech.ac. jp/

& Rz2-23

A AMEMS, 2t A EHR, SRR TE

A FMEMS/NEMS 731 212 & 5 EHbeE - FRIEEHE

-/ BHES EET 2 BEED O REHERES 4 25 BA~DISH
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- EHT ORI RER LS

AoidgTe s AV —

‘ResearchField Bia-MEMS, Bio-sensing, Bio-functional engineering
‘Objed:'m: Development af MEMS devices systems far biachemistry and bio-analysis
Current Topics | - Evaluation of Optical Properties of Substrate with Nano Perfodic Structure and Its

Application to Bia Measurement

- Cellular engineeting by bio MEMS/NEMS
- Manakiatechnalagy utilizing properties of biomalecules
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BT HRREE T

Transfection device to single-cell

£ BT emm

Assoc, Prof, Joon-wan KIM

@ 045-924-5035 @ 3111sE
@ lim.j.aa@m.titechac.ip

& 1312

-
. 4 .‘ @ http://www.smartfirstiir.titech.ac.jp/

‘Wﬂﬁ’ﬁ MEMS, =4 470AAFOZF2, A4 AAF0Z2F72

‘m%aw-ng MEMSHEIIC & SFEEZA 7 0AH 0= 5 2DER & 2 DS

BECTRRE | - ECFERVv A 7 OBEEX R TL (x4 7aH-7)
SECFY z o FilRERACERES Y AT L
CECFA LY FNTFsFar—4 (w4500 >F, 747072 al—4)
CAEESHECFTA SO0 AR T L
CECFRA #H L —FY 440

‘ResearchField MEMS, Micra Mechatranics, Bia Mechatranics

‘Objed:'m: Advanced Micra-mechatranics by MEMS technalagy and its applications
- Micra hydraulic power saurce {micrapump) driven by ECF jet

Current Topics

- Liguid coaling system by ECF micrapump

- ECF flexible actuatars (micra hands ar micra manipulatars)
- Facus-tunakle ECF micralens by MEMS technalogy.

- MEMS-based ECF micro rate gyrascopes
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ECF Micropump by triangular prism and slit electrodes

MEMS-based ECF micro rate gyroscope

MEMSHEET % A L\?LECF?/( ZAL—t¥ErdR
ECF micro rate gyroscope by MEMS technology
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[Industrial Mechano-System Research Core’

QF BKEB esm

Assoc. Prof. Kotaro TADANO

@& 045-924-5032 8 R2FA0E & Rz-45
@ tadano.k.aa@m.titech.ac.jp

@ http//wwwk-k.pl.titech.ac.p/
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‘Reswdh Field Dynamic Systems ¢ "'"_ '*'_"w ——— e Vi
ject izati WA L T BFMEEA Ay b AT A
‘Ob]emve Realization of Advanced Human Suppart Systems Sutieal 10E ot Erstarne baing erdiad
Current Tapics | - Surgical Roboat Systems

- Cantral of Teleaperation Systems
- Cantral of Pneumatic Driven Systems

8 BE e

Assoc. Prof. Takasi NISISAKO

& 045-924-5032 @ RZF219%F & R2-9
@ nisisako.t.aa@m.titech.ac.jp

@ httpy/Swweenis firstiirtitech.acjp/

it <A 50/ F ) el - REHE
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BECHRRE |- BER< 4707047152
- R T ERE
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B T b g O S O 7 OIS & BB TR
Microfluidic production of functional droplets and particles
‘Resean:]h Field Wicra/nanafluidics and Interfacial Science
of macees o T
‘Objeutive Handling of fluids and interfaces at small scales far navel engineering applicatians l
Current Tapics | - Droplet microfluidics I

- Functianal particles design

< MicraTAS / Lab an a chip

- Micra/nana fabrication

- Microfluidic particles separation

Dl =~ =

R OFHA IS L A TIRES S TRE S L AR A
SHIE

Drug permeability assay through microfluidic droplet interface
bilayers
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Asst. Prof. Naohiro SUGITA

@& 045-924-5094 8 R2FIAE @ Rz-38
@ sugita.n.aa@m.titech.ac.ip

@ httpy//www.nanopl.titech.ac.jp/
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Cuzrent Tapica | - Micrabubble-mediated ultrasound therapy

+ Control of bubble size distribution
+ Control of acoustic cavitation

BLEBFORES 722 —EY

An oscillating bubble cluster in a stationary sound field
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& 045-924-5039 @ R2FEINE & Rz-23
@ yamada.t.ap@m.titech.acip
@ http//www.yanagida.firstiir. titech.ac.jp/

CATHBERENRL o
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Current Topics

= Artificial cell membrane sensor
+ bioMENMS

+ Extracellular electran transfer

- Manaparticle and phatacatalyst

Copracn
{
' ) O On
WREAOT ) B L R T - A TAERERE w
WEEA BT B, + ./ — b, AR RN
Artificial cell membrane sensor and solution exchange using MEMS
Extracellular electron transfer, Manosheets, Photocatalytic reaction
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Collabprative R

#Hu=UmET— 205 Ak Increasing power density of bent axis type axial piston motor
FaUhE T — 2 FBERR O B SR RRT

Mixed lubrication analysis of sliding parts in bent axis type axial piston motor
FHRZCMER Y 7 0ER L Improving efficiency of swash plate type axial piston pump

ZnDTPHE FF 4R 7 1 VAR EE) & ERERISN
Formation behavior and friction and wear characteristics of ZnDTP derived tribofilm

Piston taper [§Edge of cylinder bore
S & | [Cylinder block
. Cylinder bore
Piston - &
[Small spherical part]
o=t ET— ¥ R T a R
Bent axis type axial piston motor Traction machine
ﬁ}ﬂ’. Hﬁ% ;g (E) Prof. Masao KIKUCHI (Specially Appointed)

& 045-924-5755 8 SlEz-IE €@ S1-10
@ Likuchi.m.af@m.titech.ac.jp
@ http/kamatsu.firstiir.titech.ac.jp/

‘Bf%%ﬁ-!? S AHOU—, &EHE

‘Wzan& R | EERNE L AT RO L
BEOTEEE | - dutaEE—f0sRhl

- FliE S BE A - T OEER £
CEFAET A NLDERIER L LA BIE0REL
- HEFRENEC LS EESESEEOE

‘R&:smﬂ:ﬂi Field Tribalagy, Metallic materials

‘Ohjedive Impraverment of durability of the machine elements by tribalagical approach.

Current Topics | - Increase of power density of bent axis type axial piston matar.

- Impravement af efficlency of the swash plate type axial pistan pumpe.

- Optimization af running-in candition focused an tribafilm farmatian.

- Impravement af cantact fatigue durakirity by various metal surface treatment.

(%0 o
SAFPRAZEF A v PRI vioals
Hydrostatic transmission
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Innovative Technolog

iR B mwm s

Prof. Kelji KYOGOKU (Specially Appointed)

mF IEM mm osm

Prof. Masabumi MASUKO (Specially Appointed)

045-924-5263

S1§420E

51-10

kyagaku.kaa@m.titech.ac.jp

http:/ fkamatsu.firstiir.titech.ac.jp/

QHP008

045-924-5263

S1HA20E

51-10
masuka.m.aa@m.titech.ac.jp

httpe/ fkamatsu.frstiiv.titech.ac.ip/

M
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Assoc. Prof. Shinfi TANAKA (Specially Appointed)

@& 045-924-5243 8 S1FHT-IE @ s51-10
@ tanaka.s.a@m.titech.ac.jp

@ http:/kamatsu.firstiir.titech.ac.jp/

RS FIAEOY—, BEER
BNy - K€ | =SBaloBehEonn iR, EaEEEn, EEERREEE
IEoHERE - FasiaEE—s0s8hk
- #EhlipE £ - A S E 0 B BN
iR RE A T o=z b
- ZnDTPERFE b 54 £ 7 « I L DR 28 & EEEESE
- AT R R B R BRI
Research Field Tribalagy, Machine elements
Objective Wisualization of lubrication canditian of sliding parts in actual machine, Mixed lukricatian
analysis, Evaluation af friction and wear characteristics of sliding parts and lubricants
Current Tapics | - Increasing power density of bent axis type axial pistan matar.

- Mized lubrication analysis of sliding parts in bent axis type axial pistan matar.

- Improving efficiency of swash plate type axial pistan pumpe.

« Formation behavior and friction and wear characteristics of ZnDTF-derived tribofilm.
- Frictian and wear characteristics af refrigeration ail far next generation refrigerant.

[t

AT R TR

A friction tester installed in pressure vessel

ZnDTPEED FS A H 70 b
ZnDTP-derived tribofilm
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Materials Processi

2 Science Research Core

Diamond-Like Carbon (DLC) #Z LU % & T3 RERSEEMEE O ER
Fabrication of DLC films and functional carbon thin films

Classification and surface-designing of adamant thin films

TE2Y FHROGERLLRET VA >~
RIEFME—FT47
EREZMEOEMELE  Application of carbon materials to photovoltaic cells and microbial fuel cells

Surface coatings to correspond to environmental preservation

BE - 24 /7 08iEmT

(13.56 MHz)
Sputter Cathode

Precision and micro plastic forming

PSP AN

Chamber | ,.-"I
. A v / U Turbomolecular pump -
- -MJLM{(-M:‘FEI Subsn [kl; E—:I: FEEFH A vic k5 DLC BOREERE R
[ }——“ S e e Improvement of wear resistance of Diamond-Like

ar — =30
BEMEC =Mass Flow A
Corrodler Rotary ;"mp[._.'_[
U L
Exhaust

7wy MR RADESERERE

A PVD apparatus for adamant films preparation

BEERIEREERN

RESEESHCEEL L OREMESEIN

CNT % FIF L 2k e o

Microbial fuel cells using carbon nanotube

Carbon films by applying surface designing

BEEEHAEL-ERLREEOES
Joining of dissimilar metal plates using ultrasonic
vibration

Adhesion technology for car structures

Bonding technology for dissimilar materials, such as CFRP and metals

BEEESHORRE Development of dismantlable adhesive
PiEERIESESHOER Property graded adhesive joints

ERSEICAIITE-BERE

Light-weight structures for eVTOL

High tensile Carbon fiber reenforced plastics
strength steel
TF T 7N EFREEE RN .
Adhesion technology for multimaterial car FRE fﬁ%’ﬁ”@'ﬁ% )
CFrnictlires Development of dismantlable adhesive
e E :
g = [
£l | | n
= 15
f N - s o / i
] g 2 e ;’5 3.5
I 7
16 = (rmw=s)
05 7 S F
¢ o S ‘Bl e o ow e e e
Strwn el Lengsh [mm)
iR E RS A BFRP & B OERES

Property graded adhesive joints
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Direct bonding of FRTF and metal
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Prof. Naoto OHTAKE

Fouey @& 045-924-5078 8 RZfFI14E & Rz-37
'Q-’. @ ohtaken.aa@m.titech.ac.ip
“i‘? @ http/Awwetirstiirtitech.ac.jp/member /caref.htmi#ohtake
it BRI, BETS, 75X IS B - mpmIE
‘WBEEW R | NSRRI RUERLEBE LR T O ER
BECHERE |- &1 T FiRE (DLC) BoREBEERE L F 7 450 U —FEn i
S RNRTS AT REREERIC L BEFREORR
s TFHA T FBREOERE
cA A REFR LA RTEE EORE
- CNTEF| A LA Skl T
CEENTRE T DY LARROBERES
Research Field Functional materials, Thin films technaolagy, Flasma technalogy, Plastic forming
Ohjective Innavation in materials and pracessing, with “right material in the right place thraugh
right pracess
Current Tapics | - Fabrication and tribolagical properties of Diamand-Like Carban {DLC) fHlms.

- Thin films fabrication by nanopulse plasma chemical vapar depasition.

- Systematization of adamant thin films.

- Three dimensianal fakrication methad using fon beam.

= Micrabial fuelcell utilizing carlon nanatube.

- laining af high tensile strength steel sheet with aluminum allay sheet using ultrasanic

wibration.

DLC (Diamond-Like Carbon) @®EERE - FREEREHT

DLCiHEAFE- FIUAHEESLERYE, EEER

#, LT EEAS YOENHEEEL TV £, FE

B - AN I —F « » 7P LTRBAMEATVS

DLCO—F« »7OEL I RS E e L £,

TEMERENE T 7 2F v+ DLCE, B-C-NEF7H <> FBED
R ERE S BRMEEE - 54 H oY e Em s
T &,

TRk S D ERACEERPICEA L BE R T
et ToaEE@TETLET.

TrOLCH BT ZCHICE=ZRNEEFML T, DLCOIHZE
S EERANEm LIS v ET,

TOLCERAG AR EFRIM O EESERLRAELET,

TEALGEECEERLAMERL IO TEADLCS
—RAOOA—T > TERAELET,

-,

+.A LA TS A7 OVDIZ £ BDLCHR R
DLC films deposition by Manopulse plasma CVD

DLCI—F« & Li-BAddR
DLC coated scissors for brain surgery

(ki T sum

Prof. Chiaki SATO

@ 045-924-5062 8 G2F5leE
@ sato.c.aa@m.titech.ac.p
@ http//www.csato.pititech.ac. jp/

& Gz-20

‘mﬁﬁﬁ BE T EATRTE - Brhs
‘WREW Bl | EEENOBERIHeFE
BEOHRRE |- EPEESOESES
- MiZEH - WD ESES
- EETMEOESES
- ETHBEOEZES
- FOREATLEEES
‘Reseamh Field Adhesian technalagy, Compasite materials, Salid mechanics
‘Ohjedive Development and implementation of adhesion technalogy
+ Adhesion for car structures

Current Tapics

- Adhesion for aircraft and maritime structures
- Adhesian of campasite materials

+ Adhesion for electronics

- Adhesian far everything

EEEARMOBIERE

EEAERVEESE, ol PSS B
BALALTREMIBUOAZEETY., —7F, 48
BARELEEE, FRICENLESSELAVES,

BEEAF LV SHANT TR Tu A AL S
ERMLT —4CifatticBT 2B T AL L
2, —MOEIALCLE S TLALITA LS, BENIC
BN EE LTV CHETY.

i A M EA RIS EE D TEB A L,

CPRP-2EESEEERERN

Cisrnantlable adhesive for CFRP and metal
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Current Tapics

Materials Processing Science Research Core

Asst. Prof. Yuki HIRATA

@ 045-924-5099 € R2FANNE @ Rz-37
@ hirata.v.ac@m.titech.ac.jp
@

Armchair edge

S ARELTTEF S - tDEREOER
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- Synthesis af hexaganal baran nitride nanasheets
- Develapment af 3- Dimensional DLC film coating technique
- Analysis of plasma kehaviar ta elucidate the coating mechanism

hBMF o 2 — F DiflsE
Schermatic of h-BM nanosheets




» Prevention Research Core

MEILE Earthquake Engineering
nliEiEIE Passive Control Structures
REEE Isolated Structures
TRk Seismic Retrofit
METLZE Wind Engineering
iR EE Tsunami Resilient Structures

y,
FEEEARED R EL D ) R B R RO R AHERE FIOEET AT V2 Y — MEORE R
Real scale experiment of steel structure with non-structural components Loading test on the performance of reinforced concrete beam with opening

ﬂﬂ E ot Prof, Susumu (Sam) KONO

@ 045-924-5384 8 GoEIllE & G5-1
@ laono.s.ae@m.titech.ac.ip
@ http:/Swweeudpre firstiivtitech.ac.jp/kana/

BEEE - MELY - S#fia-o -+

LWLy oREH I U - F REEHOEE

- BBEID U — HERMR AT ST © U AR
- WERICT CICEIRTT AR S E T A B8 R T LBR :
ST p A b TLR LA T Y- HERER L BES - AEBEE R B
- EEMET A A BRI M - SR O TR

Research Field Structural Engineering / Seismic Engineering / Reinfarced Cancrete Structures

0 B E

RC members with high strength reinforecement

COhjective Resilient structures for various natural disasters

Current Topics | - Evaluation of capacity in load and defarmatian of high rise buildings

- Prapasal of high perfarmance structures resilient to earthquakes

- Prapasal of lang-life and large-span kuildings using precast and prestressing technalagy
- Enhancement af sefsmic perfarmance of piles and pile caps

HEEOTHENE 2T S B OBEEEE 744k

Structural test and numerical modeling of RC walls

OEFEES OEE @HAMES OEmal @h— LAY
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Assoc. Prof. Shoichi KISHIKT

.' - i ‘ ‘-

HB T IR - EBEIFE RO
BESEHELATL— AEEOEAFER
Research on structural behavior and establishment of damage

evaluation method for steel braced frames

- —
= @& 045-924-5332 @ IHTNE @ 13-1
L;' @ Lishiki.s.aa@m.titech.ac.ip
“ @  http:/ S udpre firstiirtitech.acpd ~kishildlab/
‘Efﬁﬁ'!? S - BR, ISR, WINETHE & B85, fRtiE R
[FmEn - E | mEoECT 2L STy XEER, HHSEORINER LTS
BEOWMARHEE | - 2R >~ EREOMTRAR
- B2 2 BE0EEICED CNBEEFmE
- {815 L Fo iR ;i RIS
C LGSEATE &2 U & 3 2 FEEE I o E EHE SR
- BREICE TR R HE RO M
Research Field Sefamic cantral, Retrofit, Past-earthquake evaluation and recawvery, Sacla-functional
cantinuity technalagy
Ohjective Realizing the resilience af building structures, and enhancing the disaster prevention af
urban ares
Current Topics | - Seismic dampers and selsmic retrafit

= Quick inspection methad kased an the visible damage

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

- Sejsmic design index based an human behawiar

o : 1
BHAMOEE 2 ) — FBIAUER T BT
Damage evaluation based on crack pattern and its width on the
concrete foundation of exposed column base

ik X enm

Assoc, Prof. Daiki SATO

& 045-924-5308 8 GoERlTE
@ sato.d.aa@m.titech.ac.ip
@ https://sites.google.cam/site/daikisatatakyatech/

& G5-71

‘ﬂ%ﬁ'ﬁ FHRTEIE, REMEIE, MHEIE
WA | B Bk 2T BOARIOER
BEOHREE | - EREHES CHEEOERBBELICLDS T 40 AFEO Tt 28 L 5HE - REH
EDRSERFET RS £ R FEOESE
‘Rese&m:lh Field Respanse contral building, Seismically isalated building, Wind-resistant design
‘Ohjecﬁve Canstruction of safety and security buildings to earthguake and wind
Respanse evaluation af wibration cantral and seismically isalated building considering

‘Cummt Taopics

characteristic change of devices by lang duration laading such as lang period graund
mation and strang wind, and its design methads

x
Hinr o [ e
VE Damper
z )
Kzman )
IY

ERROERIC & B -
o PEERE ST ORISR
Temperature Distribution of
Viscoelastic Damper under Long
Cruration Loading

= Bl
ERRERERN (T
v ia)
High-rise |solated
Euilding where
Earthquake and Wind
Ctbservation are Carried
outin Suzukakedai
Campus

DEEES OFE @HAMES QOF-mail

@r—hi—y
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Assoc., Prof. Koshiro NISHIMURA

@& 045-924-5325 @ | 1F709F @ R3-1s
@ nishimural.ac@m.titech.acip
@ http:/Seeweeudpre. frstiivtitech.ac.p/ ~nishimural

BEMEE, WMEIE, drr U - HEE

s — FRERDOEBRES YR L

SEEar s - EHONE - EEER
cHEO=SFa8H3-7 ) — | ROEiEtEE

- EEEMEERG S D vy U — RO EEEEE
CEERD v s ) — FREESTHORE R

o 7 | — ix DEEREE

Loading test of reinforced concrete column

Structural Engineering, Seismic Engineering, Cancrete Structures

Impraverment in perfarmance and safty of building structures

- Band and ancharage perfarmance af defarmed bar in reinfarced cancrete members
- Structural perfarmance af reinfarced cancrete beam with apening

- Evaluation aof seismic performance af high strength reinforced cancrete columns

- Sefsmic perfarmance af reinfarced cancrete beam-calumn joints

- i
I;:_II‘ .:.!:?{;;’;

0

FEMIZ & B 4T HES 2R BRA
FE analysis of beam-column joint

MUKAI David Jiro gz asm

Assoc. Prof. David Jiro MUKAT (Specially Appointed}

045-924-5384
G51R301E
55-1

20009

https:/ fweew.uwya.edu/civil ffaculty_staft/faculty /david-mulkai/
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Current Topics

6H E£{E ax

Asst. Prof. Takanori ISHIDA

@ 045-924-5330 8 |28704F @ 13-
@ ishida.t.ae@m.titech.ac.jp
@  http:/ e udpre. firstiirtitech.ac.p/ ~kishildlab/

S L UCFTH OB & L EF R FRHlE D8 5
- EHE0BETE | HRESR O EE SR
SR 2AEOHEINDER I EHRE T ) TROB AL

- Law-Cycle Fatigue Perfarmance Assessment aof Steel calumns and CFT calumns
- Sefsmic Perfarmance af Steel Mament Resisting Frames Subjected ta Multiple Strong

Ground Matian

- Maximum Respanse Evaluation of a Friction Pendulum Bearing Subjected ta

Bidirectional Harizantal Ground Mation

Lié%g

E
Cyclic loading test of steel columns under small amplitude

loading history

INE B o

Asst Prof, Taku OBARA

& 045-924-5329 € GoI0E €@ G5-1
@ obarat.ac@m.titech.ac.p
@ htte:/Sweweeudpre.frstiintitech.acpfonal

- EIERIRSRa s — MERDORRE
- g r o U — RO BIETEEE D ER
- MBEE ST B S O #H

- Quick Recavery Perfarmance of Reinfarced Cancrete Buildings
- Damage Evaluation of Reinfarced Cancrete Members after Earthquake
- Stress Transfer Mechanism af File Cap

DTFEES OEE @HAMES OEmal @h— LY
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isaster Prevention Research Core

@& 045-924-5351 @ ISFETIRE @ 131
@ tatsumi.n.aa@m.titech.ac.jp

@ htte/ Awweeudprefirstiirtitech.acjp/ ~kishikilab/

Asst. Prof. Nobuhiko TATSUMI
w"‘"ﬁﬁ. = - =

ME o | - LELL 2RV T L — A0 2SO T

- FERIE T OHIEEHE (B

S EHEEEC ST AT v A—F 0B &k E i o FHE
Current Topics

- Evaluatian af structural behavior of braced frame structure with narmal balts
- Damage evaluation af steel memkbers after earthquake

- Evaluation of pull-aut strength of anchar kalt at exposed column kase

“HEAL P EHL S L AR B0 E

Structural experiment of braced frame structure with normal balts

DEFEES O @HR 85 QE-mail @k LAY



EXMAEER Real-scale loading experiment
BEEEEIEXEIAREY Super-tall buildings & Civil mega-structures
KA R & RRERH Large base isolators & Large structural members

S AL T SRS A h S A BRRRE

ZLTELRTVWS

Many large & critical structural

members are used without

real-size tests & validations!

E ARSI 3RO TREGEINEL,

ERG R OAMERT S

Extremely large gravity force = a4

& catastrophic earthquakes forces -
DR (1995 Kobe Earthquake) #2343 DR

‘ Sudden fracture of many steel columns  Small-size — Ductile

EAFMICHT D 2 AREAIWNE

3-dir. loading for real-size members

B 1.5m=15m

Large Column 15m=15m

RBILRE EfE1.6m BB ILFREDRER

Base Isolator 1.6 m diameter Loading & large deformation of base isolator (reduced-size test)

ABEE IAEAES

3-dir. large capacity testing area

IARBRE RIS
Small & moderate capacity
Testing area

Comp. 12000tf
Tens. 6000tf

REMRS FRIERR
~Proposed Facility of Tokyo Institute of Technology

RO FI|RA +KFH
EfEheERER

Wyorld's first facility applyving
high tension & horizontal forces.
World's largest comp. forces.

Comp. 10800tf
2020FEmEREERAR"

China State Construction Engineering Corporation,
completed in 2020

RFENL - EE (RATTE)

REFTHERK

ERED 13 FAAEE
AT 1 FLLE - TILERE
World's largest at the moment.
One third of users are

Japanese companies.

Reserved 1 year, in full operation.

Horzontal displacement = Velocity (Max dir.)
HE USA *122m, 1.80mis
FAE China  £158m, 2.12m/s
AZE Japan 144 m, 2.88mis

o s A B9 R0, KM BAmEERC
Comp.5340tf B CEEE AR RAAT R E S R BT
ZHR, MR EARES, 2010

Sun Jianyun - FEDEEOHFL WEREER, 1o
VoL TRENEFRIRAERINAEE,. BFE
fE#EEHs. 2015

20004 AU T AN FAY VT ¢ T2 K
University of Califormia, San Diego, completed in 2000

QEFES OEE @HRMES OFE-mail @R— A~
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@& 045-924-5512 @ ZFald=E
@ kaszaik.ac@m.titech.ac.p
@ http://kasal-lab.jp/

& 13-9

15 i FIREIS - REHEE
ey - B | BT ZEHOEIEHE & M RE
BEOMERE | - 5k - *E@Eis0ER, £ BitiE

AL A AL EAHE, RS0

- BEmEEHOME SRS S

S AIE - BESFEFEETEDOHIR
| Research Fisld Fespanse-cantralled building and base-isalated building
Ohjective Sefamic damage caontral and function pratection far builldings
Current Topics | - Theary, test, and design of seismic pratective systems

- Seismic and wind respanse cantral by various dampers
- Seflsmic respanse recarding far high-rise buildings
= Vibration cantral far timber and light-gage steel hauses

#ERERNE-DefenseBHEEAL L ENAEIECLOEE
[P E 2 )

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

Development and Test for Wooden House with
Fassive Control System

BT

BE amm asm

Prof. Kensaku KANEKO (Specially Appointed)

@& 045-924-5512 8 3FaldE
@ Lanekalk.aa@m.titech.ac.jp
@ https://researchmap.jp/readd 163633

e 13-9

T EF RS - BRI
ey - BE | 2EHOBERIEHI & SR
BEoMATEE | - BEEERREEDER =B, BT
- BwEEREhOMES TR & E T
- BRFEEFEH O E RIS
S EE - AAEEIn T 2B S OREY a2 s
Research Field Damping technalagies far buildings and applied mechanics
Objective Damage cantral and function pratection far buildings
Current Topics | - Theary, test and design of mass damper systems far seismic pratectian

= Structural manitaring and health assessment far tall buildings
- Selsmic assesament af nanstructural campanants
= Murmerical simulatian af buildings and civil engineering structures subjected to strang mation

Bt 28 A I D R & R

Development and Test for Mass Damper System

BRI SR 0 AT R SR B A
Mitigation of Seismic Damage
to Monstructural Components

OEEES

AEE SHALES OE-mail @Fk—L—
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Research Center for Biomedical

2. 1 B%E Overview

R TP RE RN, ERERERAREETE
TSR, [LEASE S/ TRA A - N7 BaRS e, &
BAFETFIRREMICEL B SNE [EEEELE] Fif
WRETLESFERET Y WD — RS CE), SHERN
DEHEENFNOZEEOMERREICERT 241, BN
HOWEEIZT 1 - LHEREERERL, EE- #FE - /N
TSR EERRORREE L EEET 5,

vi 8

The Biomedical Engineering Research Center places its
primary focus on providing an interdisciplinary netwaork for
researchers in the field of biomedical engineering, as
authorized by Ministry of Education, Culture, Spaorts, Science
and Technology. Being made up of four institutes, namely
Laberatory 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
Systemns (RMBS) at Hireshima University, and Research Institute
of Electronics at Shizucka 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
bicengineering fields, by widely applying interdisciplinary
research achieverments in society.

2 EFPIEY A (20194%ERH) List of Collaborative Researches

647 —v (BB KRF39, B (EES) 3, 5L8H5)
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Research Center for Biomedical Engineering
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Core Competence

of FIRST
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2. 3 20194 HEBHIRI  Activities in FY 2019
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EFEETFRREES > —

FABIEE 201948 H 1H (R)11:00 ~ 12:10 HAiASe 1%

EY 4 b
Dieep Learning in Medical Image Synthesis
and its Applications

[ R == “Deep Learming In Medical imoge
Dr. Dinggang Shen (University of North ,‘__‘H""""i::_:'__"."I('J"r:”"nﬂm“’”v
Carolina at Chapel Hill) vencs: R2 i Open Cormmunicaiion

AR

Prof. Dinggang Shen?S8E T & - Tws B 1
E/ =240 %4 FREF» AN E VFE
IDEAgroup COREROEHE B L RBE
Bl 2R ER SRS R E R
REFE L. ERAFELTIE, EFER
ERE LI -BHEZESY BEETEH
GROBMOEEOKSE, SLHOER®E
B ERE L REORE BT Ee 2
Az fi s F Lise

20194E11 B 13H (k) 10:00 ~ 11:30 ZHAZ 17H

EY 4 R

Human iPSC-based Microphysiological Systems for Disease
IModeling and Phenotypic Drug Screening

AR

Prof. Deok-Ho Kim, Ph.D (Department of Biomedical
Engineering Johns Hopkins University School of Medicine)
R

Z ¥ 3+ — T i, [Human iPSC-based Microphysiological
Syatems for Disease Modeling and Fhenotypic Drug
Screening |2 v AREE T, BaALlE EREFIVY, BEE
T BEEROLDHOL MRS EEL Ty TRT Sy
P —AEMEEHGRAR S F TV onT, B
ZAEH & Deok-Ho KIMABAE DRI £% Tl B E L,

-’E_—*

S00ce Sunb oS COmpus Tolyo Tech)

S0194E12R 13H (£)15:00 ~ 17:00 A0 A 284

MEEY A B

B2 THEETAS N B B ERE DM R E—
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HMAE(F Y For O B Bl R R
ke SRmeH2iRgr vol&var ey —mFRE)
AR

AL ERELTH L SR AFEAH Lo THYE-T
Wt BRI L BEE L M TRER M ER L Ty
T, BHIEHET L —= S TH{Ts TN, £0—
Flod, B, BB V-7, ARl aigy
WAV EABEEL T L, HEICEEL SR
L, BZ2EMc s THEOHTBEFTAIEL, 2ok
M —F o bR T e Y ERS T4, 2O
REBUT, PEIEESEY TR ZORRE D
B ?E a5 E L,
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20191217 H (2K)13:00 ~ 16:00 HIMAE: 185

BES : 2019898208 &WH
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[(NITFFIOASEIEA T - MR IR
MEHFERRS TEFERN

e
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&% EERE 5057,
hosods. h.aa@Pm.titech.ac.jp

N
&M EELI2E 17H 13:00~16: 002 F it &
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ENAE: 2245

The 4th International Symposium on Biomedical Engineering

H Bf:20104E11H14H (k) ~ 15H (&)
B O 7o T ERaVS AR I —
E

R i

B

AEEIER AT HERL LUT2019E11H4BR),
AV AR THEBLT L2,

BV RVILIEERRBLTEY, REEEHESZIT I,

BRI AFEORHBEERIC I AFSRE, AR RO mE AR R
L2 Z8RE FEREREHAKEEENHTIEFEFEOBRE -SRI L a4
R EOBAICEETH, 2BMIC b7, AP LOBEREEEL, £
MEOHFEE L, EFHEEIE, T/-EFEEEY s LUTHEFEE4
WL AZFOFREBERICBIABENMT b L. T/ EFHFRETILLS
120 RAF—BRETbhE Uiz, ZER224% (A, B E 0 T
Z, BEARREL SNSRI, BEE B INAA, FIovS TN =V AT A,
Bege T F, INAFTMEMS, BRFAFR, 1L FAF A ANVRI /2250 EAEHE,
T2 al—Ya MR i FT—, F A aFES Ak BRI S
Wbl WER SR YT hRE L, RAF—RECE, EASNOWMEEMOE
FA2EMIS b T b, 1328 (AwardiH76HE) o BEHSE, SHOERER
F—EPBEIRT L. T, SEARTORAELT, EEBH I AFLED
GCERROT—ALHEL, WEHELOBHRTE, TRbThhT L. RE,
REEFEOERRZENEF T4 A A TRER 2R OB —F
R LA MERETEYHLT L

SEOYyEVILE, BRNORSHOMRE, REMEE, EFMEENEE
BNZAEHE ATV, SHROELL EFFE~ BN BEI OFBEE LSRN F L.

BEENSTZ M 71BN

AR EE: D&
Chengkuo Lee,(National University of Singapore)
“Toward I[oT-based Self-sustained Wearable and Implantable Sensors”
Deok Ho Kim (Johns Hopkins University)
“Human iPSC-based Microphysiclogical Systems for Disease Modeling”
M. Idzdihar Idris{ Technical University of Malaysia Malacca)
“3-Dimensional 4H-51C MOSFETs for Harsh Environment Electronics”
M.A. Elahi,{National University of Ireland)
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*Artifact Removal for Radar-based Microwave Imaging of Breast: Application to Experimental Breast Phantoms”

Christian Crouzet (University of California)
“Optical Imaging to Meonitor Neurological Injury and Recovery”

BEEY s Vv BRHEE 48
Ferdinand Felder (Production 3000}

“Broadly Tunable Mid-Infrared VeCSEL and Their Application”
Teukasa Funane (Hitachi, Ltd)

*Technical Overview and Social Implementation of Functional Near-infrared Spectroscopy (fNIES)

Koji Mizukoshi(POLA Chemical Industries, INC)

”

“An Oxygen Environment in the Subcutaneous Tissue Could be a Key for Obtaining the Soft and Elastic Skin”

Hiroyuki Tada{Charmant Inc.)

“Cutting Mechanism of Micro-scissors for Neurosurgery and Material Froperties of the Blade”

LS PIRRTER 124
Itsuo Kumazawa{Toloyo Institute of Technology)

“Deep Learning Techniques and Their Application to MEI and X Ray Image Recognition”

Alkira Umise(Tokyo Institute of Technology)

“Deformation Behavior of AuCuAl Biomedical Superelastic Alloys by Micro-Compression Tests”

Jurmpel Washio (Tohoku University)

“Toveolvement of Oral Bacteria in Oral Diseases-Importance of Analyzing Bacterial Metabalic Activity”

RAY—FEF 1320
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Research Cores

Professors

b5 4,
Associate Professors

A
Lecturers

2020%8 A LAR#E
EhES

Assistant Professors

EFERE AT L
Applied Electronics

74 b= AEHE
AT L

Photonics [ntegration
System

FEAK S THAR
[nnovative
Mechano-Drevice

BEAN/ VAT L
[netustrial Mechano-System

-z

Materials

(5054, J3-1119, J3-11)

(5294, R2-529, RZ-7)

Fhii= FPT B N CHTAKE
Dhrector’'s Ofice (5020, RZ-108, R2-1)
ARE(ETF B F M OKUMURA E&/IR— 5 HASEGAWS ] T K AKANANE
[ntelligent Information (5087, R2-720, R2-T) (5049, R2-624, Rz-20) (5050, R2-515, RZ-13)
Processing Auth ERRE Y KCIKE? BREEZEARER K. FUNAKOSHI HEAER H KaMIGHTO

(5295, R2-728, R2-7)

mi AR H TaKaMURA™
(5015, Rz-814, RZ-7)

FHEET N YOSHIMURS !
(5086, R2-810, RZ-16)

R T H KaMBARS !
(5054, R2-804, RZ-15)

FE FiE T NAKAMOTD
(5017, Rz-516, RZ-5)

ZE T OHMITAKE
(5049, Rz-624, Rz-20)

@H —£ K TsUTSU BE A2 HITOM CHU Van Thiem T, Van CHU™S
(5462, 12-1103, 12-63) (5010, S2-408, S2-14) (5654, J3-1716, J3-30)
FATRR AR K. NAKAMURA HEF RE A CKING ZF MM SangyeoplEE™

(5090, Rz-718, RZ-26)

(5ag88, J2-1306, J2-32)

(5031, S2-410, S2-14)

FF BEA M MOTOMURSS
(5654, J3-1713, J3-30)

AERAT M TABLRU
(5051, R2-713, RZ-25)

HEZIRHTT  H UENCHARS
(5038, Rz-820, RZ-43)

2 EHE Lo
(5654, J3-1714, J3-30)

Ex B2 T MIYAMOTO
(5059, R2-817, RZ-39)

=
4
H

B OBE xaoU ()
(5077, R2-a05, RZ-22)

AU =% F KOYaMa
(5068, RZ-603, RZ-22)

T —Z HAI Kamel MARS ($HE)
(5077, R2-605, Rz-22)

AT iE S KINOSHITA
(5464, Rz-610, RZ-22)

EHE  A03L K YOSHIDA
(5011, RZ-218, RZ-42)

Uhig)

ot TEE S MATSUMURA
(5041, R2-416, RZ-34)

HE EE 5 TaliMa
(5029, GZ-306, GZ-19)

ELX EBE T SHINSHI
(5095, RZ-316, RZ-38)

HE FA H YOSHICKA
(5470, G2-302, GZ-19)

# BE O LWKM
(5035, J3-1115, J3-12)

JNIEE #U3h T KAWASE (#7)

FHE 3 TOHATSUZAWS
(5037, Rz-318, RZ-a)

HEFHARER K TaDaNG
(5032, Rz-420, RZ-46)

ZH EE M SUGTA
(5094, R2-314, Rz-38)

HIE {RF v YANAGIDA
(5039, Rz-308, RZ-23)

FIT OAE N CHTAKE™
(5078, Rz-414, R2-37)

e HE T MISISAKD
(5092, Rz-219, RZ-9)

A B T vamaDa
(5039, R2-310, RZ-23)

FH #HE Y HRATA
(5099, Rz-404, RZ-37)

Processing Science %@ TEH C saTo®
(5062, G2-516, G2-20)
_— e
seimita BE B T INAMURA? HE ER# M TaHaRs™ HEOR s uUMISE (#55)
Advanced Matenals (5058, J3-1116, J3-22) (5475, R2-914, Rz-27)
B EA M SONET BE MEE  W.T.CHILT?
(5043, R2-920, RZ-35) (5061, R2-913, RZ-27)
WA FH  HHos0DA? TR BE Y SHINCHARA™
(5057, RZ-914, RZ-27) (5597, J3-1114, J3-22)
BEO M v SEKIGUCH'®
(5012, R2-216, RZ-31)
iE 498 TR M CHANG™
(5631, R2-906, RZ-35)
I B CY.CHEN (5

(5185, J3-1217, J3-18)

(5482, R2-324, RZ-a0)

EHFEERTE MBS B T INAMURSA (R |BE EE HATC (%5 HE R AUMSET
Biomedical Engineering  [<th  BERE v KCIKE (%) | AR RFALT M. TABARU (35) (5081, R2-917, Rz-27)
AMLZ=3E FOKOvams () |HE EA HYOSHIOKA (E8) NE F3L T Kewasg™®
B T8 C.saTo (@5 |FHEET N YOSHIMURS  (%5) (5032, R2-418, R2-44)
EL BE T SHINSHI (353 3 498 TR MCHANG ()
BHif [EA M. SCNE ()
RAHRAAEE K NAKAMURA  (5F) £ D HAN (4L
R WiE T NAKAMOTO () (5094, R2-314, RZ-38)
FE 3 T HATSUZAWS (ER) T—Z AAN Kamel MARS (35
FE FEH H HOSCDA ()
HIHE (FF Y. YANGGIDA  (ER)
EH F03h K YOSHIDA (FH)
HBA S A —ra BE RE | KUMAZAWA BRZF W H.INC IIFAE—BR 5 YAMAMOTC OS2 |fR 2 N NISHIZAWS
Imaging Science and (5291, RZ-330, RZ-59) (5181, J1-207, 11-2) (5456, J3-1218, J3-14) (5178, J3-1218-1, 13-15)
Engineering THIEEE H MUNEKATA™ AE ®mHE T.CBEI® B T JINZE (E) (WRHD

(5303, R2-525, RZ-58)

gl BiE K.SUZUK (45HE)

(5028, R2-523, RZ-58) (WRHD

EE I S SUGAHARA
(5184, J3-1216, J3-14)

*EF A CHNC
(5181, J1-207, J1-2)

[FRE)




HEAF
Research Cores

B¥F+/
ILZFAZZR
Chiantum Nanoelectranics

#Bri R

Urhan Disaster Prevention

EAMOER IS
HFJEAZEEE
Advanced Loading and
Real-scale Experimental
Mechanics Labaratory

—1-FLFTH/AY—
e it EI e R e
NuFlare Future
Technology Labaratory

Jii—=Z 14 —=1F
REEFHEQLR Y b
AT LEFATREE
RIVERFIELDY [nc. Joint
Callabarative Research
Labaratary for Advanced
Surgical Robots and
Systems

R E AT

O R FhEER
( HERRTE R )
Komatsu Collabarative
Research Cluster for
[nnaovative Technalogies

LG JXTGT F ¥ —
AT—FwTUFLE
T AHEIeEERE
LG % JXTG Nippan Oil &
Energy Smart Materials &
Devices Callaborative
Research Programs

RS
[CE Cube Center

=
Professors

EHE O TEHF M asSaDA
(2564, ®9-703, S9-3)

bi%e
Associate Professors

AIEF fTEE v KAWANG
(3811, HI9-805, $9-12)

Lecturers

Bk

Assistant Professors

AE BE T AMEMIYA
(2555, ®I9-707, 59-5)

EH F T IoKUDA
(2211, ®9-801, S9-11)

8 EEERE v SHC
(2578, ®9-904, $9-10)

HEEF =5 T KAWANAGD
(2542, ©9-806, $9-12)

Hef FE H TaMaka (45E)
(3605, ®9-804, $9-3)

F7027F17  Adian DOBROILU (45E)
(3605, ®I9-804, $59-3)

fE=, BEE v YOKOSHIK
(3512, ®I9-901, $9-11)

aEF S KONO'S
(5384, G5-301, G5-1)

HE #H— S KISHIKP®
(5332, J3-710, J3-1)

e B Xovu (L)
(3605, ©I9-804, $59-3)

GH &{E T.ISHIDA™®
(5330, J2-704, 13-1)

i &E D.SATO®
(5308, G5-607, G5-21)

AE R T.OBARATS
(5329, G5-303, G5-1)

FEITREAGEE K. NISHIMURA™S
(5326, J1-709, R3-16)

E {EE N.TATSUMI®
(5351, J3-716, J3-1)

HH FAE Kkasa (4L
(5512, J3-614, 13-9)

el & T.vCDa (L)
(5142, 13-409, 13-162)

i TEE M KIKUCH (4L
(5255, 51-412-2, S1-10)

MLUKAI David Jiro DL MUKAL ()
(5384, G5-301, G5-1)

E=F RF K KANEKC (4L
(5512, 13-614, 13-9)

AEIERE M, CGASAWARS [HHE)
(5142, 13-409, 13-162)

A BT 5 TANGKA (L)
(5243, 51-417-2, 51-10)

5| FIE D.ZHOU (4L
(5698, J3-1315, J3-13)

FAE B K KYOGOKU (4L
(5263, 51-420, S1-10)

#wF E3I M MASUKC (451E)
(5263, S1-420, S1-10)

Gl EE  HISHIZak (4HE)
(5479, 51-416-2, Sl1-&)

&£ BE S KNG (4L
(5479, 51-416-2, 51-6)

fE Et§ C ¥ CHEM (45E)
(5631, RZ-906, RZ-35)

4] I T SEK (45E)
(5478, 51-414-1, S1-5)

it E S ONISHIMURS ()
(5478, 51-414-1, S1-5)

BT MBI 1 WATANABE  (4HE)
(5048, R2-214, R2-3&)

BE B NISHHARG () "¢
(5056, 52-407, Sz2-14)

#i8 K2 T.oHBA () M
(5866, J3-307, 13-132)

CHEN KLAN-NENG ()

(5866, J3-307, 13-132)

BIE FHBEE S.DosHC (g M
(5019, S2-406, S2-14)

BT =2 K MACHIDS (E

(5019, S2-406, Sz2-14)

Cig]l () A, ARES, BES -FEES, F2MES

HEO () ROEFIE, FESHEHTAN

*l st arr—Aazy FEBY (REF0%) tH o HAERERA T 2 —IBL% (REAIH) Ml FS v SRSy FEBY (ERH0%)
*2 HERTrCERIEa® GRRWO0%) PTOFRATEA L X b EREH (80%) M2 FR ey SRRAS v MIBEE GREWE0%)
3 7B T THEREAEEY (RRW0%) PROFARTHEA X ERE (25%) 13 EBEEEEEW- v Y (REW0%)
4 7B T THEREAELE (RRHAT0%) 9 FRATEA L AL ERERERAT (20%) 4 BEHREERTa= v HBY

5 7R THRAEAIELE (RRM60%) A0 #RAFEA» b2 r b EREREREEES (30%) M5 A DvE2—T 4 SISy FEIBY CREW0%)



ZiEEA Access

@I ET v IR HEREBITHRSETER (TTNTERTEES )
Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Ling)

@ EILF vt A ERITAHENE - BEE (CREWLERTEES 14

Ockayama Campus (1-min. walk from

ERE

Suzukakedai

EE A
Denentoshi Line

Ookayama Station, Tokyu Ooimachi/Meguro Ling)

\LFE
Yamanote Line
e
- Shinjuku
2 _
ZFEI
&:’gatsma Futakotam agawa

@

FTHEHEEFr A
Suzukakedai Campus

Shiryokohama

FHHETHE
Ooimachi Line

‘ 1
R Toyoka Line

Shinagaa

FREILF A
Ookayama Campus

s
yokohama Line

#Z I 7Fr{EH Locations

RHET
Ooimachi

ERLE

Keihintohoku Line

A7 &M F 4w NR 2
Research Cores Campus Names Buildings
HEet THEHMEIT FTEAIE R2#E- ] 3%
Intelligent Information Processing Research Core Suzukakedai R2 and 13
ETHEE AT LARDT FTENITE S22 J2%- |3 -R2KE
Applied Electronics Research Core Suzukakedai 52,12, 13 and R2
T bV AEEYATLAHARIT TENITE R 24
Photonics Integration System Research Center Suzukakedai RZ
SEAR S TINAAHRDT FTENIE G271 - R 2%k
Innovative Mechano-Device Research Core Suzukakedai G2 and R2
MEAR/ VATLAHATIT TEAITE R2fkE- | 31
Industrial Mechano-System Research Core Suzukakedai R2 and 13
BREEaT TIENE G2fE-R2#&
Materials Processing Science Research Core Suzukakedai G2 and R2
SRR T TENTE R2% - | 34
Advanced Materials Research Core Suzukakedai R2 and J3
EFEEETFMTEIT FTEAIE Re2fi- J3®% - S28H-G28
Biomedical Engineering Research Core Suzukakedai R2, 13,52 and G2
BRA S =3 HRIT TENITE Ro#- ) 18- ) 34
Imaging Science and Engineering Research Center Suzukakedai R2, 11 and )3
EFfF/ILY O RAHEOT AR [EaReR=y )
Quantum MNanoelectronics Research Center Ockayama South Bldeg. 3 and South Bldg, &
SR T FTEAIE GotE- ) 18- J 28 )38 R34
Urban Disaster Prevention Research Core Suzukakedai G5h, 11, J2, 13 and R3
ETEREEEMTR T TENTE S2% - ) 34&
ICE Cube Center Suzukakedai 52 and J3




B Map
FTENFEF v /5R
Suzukakedai Campus

M) | B E TR X R2 M AT 4259
4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa

ARELF v 2/v R

Ookayama Campus
HEHE 2XAR L 2-12-1 BEE ERon
2-12-1 Ookayama, Meguro-ku, Tokyo



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