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Message from Director
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Makoto Sato, Professor, Dr.Eng.

Precision and Intelligence Laboratory is one of the four Research Laboratories in the Tokyo Institute of Technology, which was
founded in 1954 with the name of “Research Laboratory of Precision Machinery and Electronics”. It is abbreviated P & | Lab. (or
“Seiken” in Japanese), and has 71years history since its origin of preexisted organization before the foundation.

The mission of the laboratory has been establishment of precision engineering technology and its application. The laboratory
evolved to widen the target of the mission having the combination of variety of areas such as information, electronics, mechanics,
mechatronics and materials, and to lead interdisciplinary research. In the long history of our laboratory, new research areas and
fundamental technologies have made significant contribution by talented persons to 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 semiconductor lasers and their application by Prof. Ken-ichi Iga (now
President of Tokyo Inst. Tech.) are significant outcome of our Lab. In 1993, the laboratory reformed its structure having five
research divisions, i.e., Advanced Information Processing Div., Advanced Microdevices Div., Precision Machine Devices Div.,
Advanced Mechanical Systems Div. and Advanced Materials Div. The present logo, which represents a regular tetrahedral
structure in which each division is located at each of the apexes and the midst, indicates our will both to establish each specialty
and to enhance synergetic interaction between divisions.

In addition to the basic structure, Micro-System Research Center built in 2000 after the COE support by the Ministry of Education
(MEXT) ran for further development of Ultra-Parallel Opto-electronics, and have just renewed to Photonics Integrated System
Research Center. Also Secure Device Research Center was founded in 2008 as a new research center. We have also
collaboration with outer academic and industrial society by the guest research division such as Secure Devices, Intellectual
Property Utilization System and Opto-Electronics to enhance the activity of the Lab.

Nowadays, we are facing to social demands to elevate further potential of research that may contribute to the sustainable world
with secure technologies. Our achievements will further progress by coping with the university’'s policy of integrating several
research laboratories under management of Integrated Research Institute. Beside this we are willing to make strong effort to
extend our research having diversity by doing basic and pioneering ones based on collaborative potential including the fields of
fine-technologies. In behalf of all the staff members of P & | Lab., | would like to-appreciate any support and encouragement to

our activities given from all of you.
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General Information

1.1 WHEFAOBE The summary of the research laboratory
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The Precision and Intelligence Laboratory is one of the four research laboratories belonging to the Tokyo Institute of Technology,
which consists of three faculties, six graduate schools, four research laboratories and several research and education centers.

The laboratory has five divisions consisting of 15 research sections, two research centers, one guest chairs and several
supporting facilities. It is an interdisciplinary research organization with staff members in mechanical, control, electronic,
information, and materials engineering. Their activities are oriented toward “integration of precision and information technology”
by combining their specialties of wide variety together, which requires a joint effort among researchers in different fields.

The faculty members are also engaged in education for graduate students, offering lectures and supervising researches toward
doctor’'s and master’s degrees.

1.2 EXEE Notable achievements
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Our laboratory has produced many talented individuals so far. Among them are two members of the Japan Academy, Prof. Issac
Koga for research on crystal oscillators and Prof. Takashi Nakada for research on gears and automatic control. Collaborative
research among researchers of different fields has exerted synergy effects which have contributed to the development of machine
and robotic engineering in Japan and also have pioneered a new engineering area, “Silence Amenity Engineering”. One of the
recent excellent achievements is invention and practical development of VCSELs (Vertical Cavity Surface Emitting Lasers), a key
component for photonic information communication. Such work was done by Prof. Kenichi Iga, President of Tokyo Institute of
Technology now, when he was in our laboratory. “Ultra-Parallel Electronics” headed by Prof. Iga was selected as one of the Center
of Excellence program by the Ministry of Culture and Education. In 2000, Micro-system Research Center was built as an extension
of the program to investigate photonic devices and systems for high-capacity optical communication, high-capacity optical
memory and parallel information processing systems, and has been reformed to Photonics Integration System Research Center. In
2008, another new research center, Secure Device Research Center, was built to realize devices to support and assure security
and safety of the human society.
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1.3 #8 & Organization
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This research laboratory is composed of five research
divisions, Photonics Integration System Research Center,
Secure Device Research Center, and two guest chairs, N
BT /N1 X

whose activities are directed toward developing advanced
Precision Machine Devices

P&l (Precision & Intelligence) technology.

BEITPMER
BaliEISES
P&l
Advisory Committee

BE & MeE :

2%8
P& I

SRR AT A
Advanced Mechanical Systems

_| e T
| Advanced Information Processing

‘ BT INA R

Vice Director

7 R g 8 =
Director Faculty Meeting
B B R

TtEHEEEES
Plan Steering
Committee

| Advanced Microdevices

BTN R

Precision Machine Devices

‘ SRS AT L
| Advanced Mechanical Systems

Solm

Advanced Materials

BT
Advanced Information Processing

St

Advanced Materials

T /INA R

Advanced Microdevices

 EERAE

Intelligent Information Processing
AR

Information Processing and Recognition
Ea—YyA(v5T7x—2R
Human Interface

BFT/INA X

Electron Devices

FKFTINA A

Optical Devices
RENGAT /N X

Applied Acoustic Devices
BT

Ultrafine Machining

BER

Precision Machine Elements
S-S

Integrated Mechanisms
Y 27 I

System Control

B X7 L

Dynamic Systems
HIS 25 Iy

Intelligent Systems

MRIERE

Materials Design

TR

Mechanics and Engineering Design
BRI

Advanced Materials Evaluations

T4 N2 REEY AT LRV —  Photonics Integration System Research Center

X1 7TFINA R —  Secure Device Research Center

MOMENBEY AT L (BE)
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Intellectual Property Utilization System (Guest Chair)
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Divisions Sections Research Fields

Intelligent Information Mathematical science of brain information processing
Processing
Advanced o 5 Modeling of brain function, and its application for engineering or
: nformation Processing medical systems
Informat.lon and Recognition . . . o
Processmg Advanced information technology for human/machine communication
Human Interface Human interface and virtual reality
I
Electron Devices Intelligent integrated electronic devices, circuits and systems
Advanced Novel optical devices for ultra-large capacity light-wave communication
Microdevices Optical Devices Optical devices and sub-systems for photonic signal processing and
interconnection

Applied Acoustic Devices | Sensing actuators and measurement techniques based on ultrasonics

Ultrafine Machining Establishment of nano-fabricating technology
. . Realization of precision machine systems and the performance
Precision Machine | precision Machine assessments
Devices Elements

Development of intelligent sensors, actuators and mechanisms

Integrated Mechanisms Development of microsensors, microactuators and MEMS

Observation of comprehensive dynamic behavior for complex

System Control mechanical systems
Advancgd Creation of advanced mechanical systems by MEMS/NEMS
Mech I S
echanica Dynamic Systems
Systems Development of advanced motion control systems
i Researches on autonomous designing, manufacturing, and control for
Intelligent Systems ,
mechanical systems
Materials Desi Advanced materials design based on atomistic/crystallographic control
aterials Design Composite materials and their multi-functional architecture based on
Advanced Mechanics and micro-/nano-structural control.
Materials Engineering Design Mechanics and optimal design of advanced materials, and their

structures of applications under extreme conditions

Advanced Materials Development of new evaluation method for advanced
Evaluation micro-/nano-materials and their structures

Photonics Integration System Research Establish innovative photonics integrated devices and their basic
‘ technologies for new-generation photonics information and

Center communication systems

Development of devices, equipments and systems to support human

. Secure Device Research Center and social security

Intellectual Property Utilization System Development the efficient and effective technique of patent information
(Guest Chair) processing and its applications
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Advanced Information Processing Division

MR BRI

Intelligent Information Processing

ERE

TAKAMURA Group

®045-924-5015
B R2-814
E Re-7

= K szus

Assoc. Prof. Hiroya TAKAMURA

takamura@pi.titech.ac.jp

http://www.Ir.pi.titech.ac.jp
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WSection Computational Linguistics, Natural Language

Processing

mObjective + Elucidation of the mathematical structure of
human languages
+ Development of language processing

framework

mCurrent Topics  + Sentiment analysis of text

+ Text summarization

+ Word sense disambiguation

+ Mathematical representation of sense

+ Mathematical model of language

REOXEHN SN ZHERUVBAYRIEECRET
bZElcdh, ENEERT 2,

Sentences are selected out of numerous
documents and the summary will be generated.

FRE(L TEARRT

Advanced Information Processing Division

RAE

Information Processing and Recognition

BAARE

OKUMURA Group

@ 045- 924 5067

WRRDE BRSHENE, TNBERIRR BRFEIE

TFANYAZY

CERERERTUET ZRINEZDNAY
AT LD

- ANBOEEBEROETI/ILEBE L TERR
BASEORK, XARME (CBIY 2M%)

cTEIANMERD TohhPI L BIREAM

-BEEOII 27—y avIBIET MR

- Animated agent® BAE FBIC & 2 il

c WWEDTFRARNTF—IDNEDTFANAZVYT

- EREE, BHNFECE DWW BRASHELE

AR EN - BER

W Section

CGM DIEE, B/, ¥1=>7
Collecting, Monitoring, and Mining CGM
(Consumer Generated Media)

Natural Language Processing, Text Mining, Computer-Assisted Language Learning

== : R2-720 mObjective Development of the technique of natural language processing and application systems
E Ro-7 ECurrent Topics - Incremantal Language Understanding Model(Robust Semantic and Discourse Processing).
Ba JFevs + Automated Text Summarization.
*N- T R - Development of Communication Assistive Technology for People with Disabilities.
Prof. Manabu OKUMURA - Animation Control through Natural Language Understanding.
oku@pi.titech.ac.jp + Text Mining from the text data on the WWW.
- Statistical/Machine Learning-Based Natural Language Processing.
http://www.Ir.pi.titech.ac.jp/
NBE(L TERPT WARSE RAHENE

Advanced Information Processing Division

WL:\ %D *% *%

Information Processing and Recognition

RIARE

ZHANG Group

®045-924-5083
B : R2-810
E re-1n

&
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Assoc. Prof. Xiaolin Zhang

zhang@pi.titech.ac.jp

http//www.zhang.pi.titech.ac.jp
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W Section Information Processing and Recognition
mObjective + Investigate of life vision and applications to

Robot vision
+ Analyze the signal processing function of neuron
physically and structure the equivalent circuits.

+ Binocular active vision

+ Electrical equivalent circuit of neuron

+ Development of fixational eye movements detection system
+ Binocular active security camera system

mCurrent Topics

Iy 22 7 LT A

ERERDIEE TR (B) ICEDWTBRLAR
v b OMEREEN I AT A (F) o

Block diagram of oculomotor system faithful to the
physiological structure

VO: vestibular organ, W: vestibular nucleus, AN:
abducens nucleus, OMN: oculomotor nucleus, MR:
medial rectus, LR: lateral rectus.
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Advanced Information Processing Division

Ea—~No19—T1—R
Human Interface
{EBRR=E
SATO Group

WRRDE
mARERN - B&

bEa—~NYVAVF—Tx—2X

HMEBRULEBEA DX LDEPFEZDE 2 —
RVAVT—T 2 —IANDIHA

EREDHRZFEE - ATHEEREVREE
CINTTFav A5 —T —X“SPIDAR" D
i
s VILFE—F IR ABRVRREOHEHER
- AVEa2—49EY I VIVRTLAORKE
CERET LT X LDBIR
M Section Human Interface

STEBNICERESNEERTHERIC Hhd,
EMTEZEE, RN\ — 1 EBEDFvvTIC
BENnckrORS TRBEZEAIL, BRORNT

q —‘_; 1 ! mObjective Perceptu.al information processing and muft-modal  rgan 1, BOHEESET 3,
N "7’?» _ B045-924-5050 Human interface 3D Spatial Interfacve Device for Human-
‘- . . JZ= :R2-514 | mCurrent Topics - Virtual reality Computer Interaction, SPIDAR
’ E rR2-13 - Development of haptic display “SPIDAR”.
= + Human-scale virtual environment with multi-modal
EBE o e
interaction.
Prof. Makoto SATO - Computer vision.
msato@pi.titech.ac.jp * Image processing.
http://sklab-www.pi.titech.ac.jp/
HBE{L TZERF nffR D E Ea1—YYAVFT1—2R

Advanced Information Processing Division

Ea—~NoA159—T1—R
Human Interface

RAIIARE
HASEGAWA Group

—ak

i

@045-924-5049

B : R2-624
[ Rr2-20
RAN B— sz

Assoc. Prof. Shoichi HASEGAWA

hase@pi.titech.ac.jp

http://haselab.pi.titech.ac.jp/
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cN=F ¥ LT YU —F v DIEFHEFE
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HWSection Human Interface
mObjective Simulation and modeling for human interface
and virtual reality.
mCurrent Topics  + R&D for Real-time physics simulator.

+ Measurements and modeling of real world
with physics simulator.

+ R&D for Virtual Creature.

+ Investigating of characteristics of haptics.

+ R&D of haptic displays and renderings.

A - A 22 L—Y a3V ENRA VTS0
Solid/Fluid simulation and haptic interaction.
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Motion generation with physics simulator.

ngiim 8 2

RE - EHROVI2L—YaVICLDEEER
Motion generation of virtual creature with
simulation of sensory motor systems.
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Advanced Microdevices Division

BFT/INT R

Electron Devices
BARE
MASU Group

®045-924-5022
B 1 52-408
[ s2-14

W —Ek mus

Prof. Kazuya MASU

masu.k.aa@m: titech.ac.jp

http://masu-www.pi.titech.ac.jp/
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W Section

mObjective

mCurrent Topics

EREE

BIEHEE N % Bi5 U ZGHz#RF CMOSER
[B1 2% 4T DA 32

- Si ULSIIC & |F 2 GHzIE B{mX EiRrE AT DR 3T

« 24 —5 7 JLRF CMOSERERIEDOHE

CIAYLREYYRYNT—O VAT LD
e

- BEMEEERERT TSy N T A —LDFRR

Integrated Circuit

Development of GHz RF CMOS circuit technology
for ultra-low power Si ULSI.

+ GHz Interconnect Technology for Si ULSI.

- Scalable RF CMOS Integrated Circuit Design.

+ Wireless Sensor Network System Design Platform
for Integration with Diverse Functionalities.
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Advanced Microdevices Division
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Optical Devices
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UENOHARA Group
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Optical Serial-to-Parallel Conversion with Phase Operation
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M Section Ultrafast Photonic Network and Photonic HEBRT
Integration Device Optical serial-to-parallel conversion technique and
. - i mObjective Research on optical integration devices and semiconductor integration .of this function
b ] &045-924-5038 systems for ultrafast optical packet switching in
:’ B : R2-820 Photonic network
: & RrR2-43 mCurrent Topics - Optical signal processing technique for high-
B = speed and low power consumption operation
*LZL% *'ﬁﬂ- B + Photonic integration devices
Prof. Hiroyuki UENOHARA - Optical regeneration, buffering and error
. : correction
uenohara h.aa@mitech.ac jp + Optical wavelength reshaping using
http://vesel-www.pi.titech.ac.jp/ 2-dimentional optical spatial light modulator
BT INA ZAERFT . _
Advanced Microdevices Division L Loy RENGRT /A X
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Applied Acoustic Devices
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NAKAMURA Group
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Prof. Kentaro NAKAMURA

knakamur@sonic.pi.titech.ac.jp

http://www.nakamura.pi.titech.ac.jp/
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Applied Acoustic Devices

Development of high-speed distributed sensor
system and actuators

+ Non-contact Ultrasonic Motors/Actuators.

+ Optical Methods for Visualizing Acoustic
Fields.

+ New Acoustic Materials.

- Optical Fiber Sensors.

+ High-speed Optical Coherence Tomography
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Noncontact transportation of small objects by high

intensity ultrasound and the visualization of the
sound field.
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Precision Machine Devices Division
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Ultrafine Machining
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mSection Ultrafine Machining Innovative mother machine for nano-machining
mObjective + Realization of an innovative mother machine

: for nano-machining
+ Establishment of ultraprecision machining
@ 045-924-5469
BE 1 62-304 mCurrent Topics - Research and development of an innovative
. 4 E rR2-29 mother machine for nano-machining.
+ Nano-machining technolo of hard and
I HE s . nno %
brittle materials.
Prof. Hidenori SHINNO - Research on error factor-minimized structure. - e
shinno@pi.titech.ac.jp - Design methodology for machine tool. BT /NG =2 Yz H L =5 (ANGEL)
i o - Product development methodology. Advanced nano-pattern generator with large work area
http://www.upm.pi.titech.ac.jp/
W g = 1 .
a1 ZERFY B BT

Precision Machine Devices Division
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Ultrafine Machining - S EREBEEERD Y 2T L
- BEENIOA > 70Ot RIRRERH
= dogs
= FRSE T DB
XQSHIOKA Group EEEIET 0 7« THIRY 27 L
WSection Ultrafine Machining !
mObjective Nano-measurement and nano-motion control for ZRTTF S/ FARETA S R T L
U ultraprecision machining Three-dimensional nano profile scanner
-k
) ? @ 045-924-5470 | mCurrent Topics - High speed spindle system with high stiffness
‘ /. BE : (62-302 + Multi-degree of freedom nano-positioning
A~ E rR2-30 table system
N + In-process status monitoring for ultraprecision
EHE BA e proc ¢ P
machining
Assoc. Prof. Hayato YOSHIOKA - Adaptive control of nano-machining process e
hioka@npi.titech.ac. | - Active vibration isolation system for precision ' P
yoshioka@pltitech ac.p nstruments YT+ A~ MEERD T — T ISR T L
http://www.upm.pi.titech.ac.jp/ Sub-nanometer positioning table system
T I\ ZAERFT WSS B R

Precision Machine Devices Division
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Precision Machine Elements

LIRIARE

HOUJOH Group
WSection
mObjective

@ 045-924-5078 | mCurrent Topics
BE 1 R2-414
F rR2-33

g HFX zus

Prof. Haruo HOUJOH

hhoujoh@pi.titech.ac.jp

http://www.ds. pi.titech.ac.jp/
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- lRE DB ORN D AR All-in-one probe display

Precision Machine Elements

Methodology to observe and analyze the noise
and dynamics of machinery

+ Practical sound source localization without \
use of an anechoic chamber

+ Development of 3-D sound field assessment
based on 2-D sound measurement.

+ Sound creation for a geared system.

- Vibro-diagnostics of a geared machinery.

+ Visualization of air flow behavior at around
gear mesh.
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Flow sucked into space
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ing sound intensity vector
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against moving direction.
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Precision Machine Devices Division

BEKR
Precision Machine Elements
WAARE

MATSUMURA Group

®045-924-5041
JBE : R2-416
[ R2-34

W R ess

Assoc. Prof. Shigeki MATSUMURA

smatsumu@pi.titech.ac.jp

http://www.ds.pi.titech.ac.jp/
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mCurrent Topics
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Precision Machine Elements

Vibration measurement of a machine and low
vibration machine design

+ Low vibration gear design methodology.

+ Centrifugal Dynamic Damper for Transmission.

+ Active noise suppression of a gear system.

+ Identification of dynamic properties of a
machine as multi DOF system.

+ Vibration Diagnosis of gear tooth surface form
with vibration measurment.

NG L

BNERA EORTFRBRIRS
Centrifugal Dynamic Damper for Gear System

BEEBNHIIRERERE (Rl rEREhE)
Active Vibration Reduction Gear System (Rotational
Motion)
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Precision Machine Devices Division
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Integrated Mechanisms
HEIHARE
SHINSHI Group

@045-924-5095

BE= : R2-316
[# R2-38
T BE mum

Prof. Tadahiko SHINSHI

shinshi@pi.titech.ac.jp

http://www.nano.pi.titech.ac.jp/
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Integrated Mechanisms

Realization and application of integrated
machine devices

+ Artificial hearts utilizing magnetic bearing
technology

+ Industrial maglev centrifugal pumps

+ High-speed and multi-DOF actuators for laser
cutting machining and electro discharge
machining

+ MEMS devices utilizing thin film permanent
magnet

+ Micro machining and micro magnetization for
thin film permanent magnet

"\ - 1 _\
FEVETHSZ ERORR Y 7 L SRR
Disposable maglev centrifugal blood pump and
animal test

L—YMI%MA6 BRERSFLETVFaT—%
6-DOF maglev actuator for laser cutting machine
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Advanced Mechanical Systems Division
EAREN - BER FRENYAAIJO0FIF1I—% - tVIE&L
YAV OREV AT LDER ’
ke S —_ m
w25 L RBEOTRIE - BRI ECF) EMVER(oOE—y |V s T
System Control "RAVOBERBTLFSTLRAIAT i pump component using MEMS for micro
—— JFa1r—% hydraulics
BHEMEE CECFYz v NEHYA/OL—hYvA0
YOKOTA Group o
- YA U ORERMBECF-MEMSY 1 7 ORY 7
- RERBIXAT v I 700RY b
W Section System Control ECFRA 4O\ R
& mObjective Realization of new principle micro actuators ECF micro hand
@ 045-924-5034 and micro sensors, and micro hydraulic
BE 1 R2-220 systems with micro power sources
[ R2-41
— mCurrent Topics ~ + ECF micro motors
ﬁm B— #i% - ECF flexible micro actuators driven using
Prof. Shinichi YOKOTA micro hydraulics
— - + ECF micro liquid rate gyro sensors
syokota@pi-titech.ac.jp + Micro pumps using MEMS for micro hydraulics ECF-3#Y 12/ 0¥ v 0 (12x12x4mm®)
http://yokota-www.pi.titech.ac.jp/ + Mimetic micro robots using fluid power Liquid—driven ECF triple-axis planar mico rate gyroscope
RRAE(L 2 7 LaRF e CEDEE N e

Advanced Mechanical Systems Division

w27 L
System Control

SHARE
YOSHIDA Group

NI TR RIRE R MR B Y 20T
DU EDESEEHEY T ADRE

AR EN - BER
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- BT O OFRE/CT =R
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M Section System Control

7 LF L TIVER |
A7 IFII-8 ey ,
Flexible ER microactuator + vz

Flow FIRsoOfR»7

Flerw deflecton, f Fl micropump

T senmenia 00
TAYOMBRER

! AC eleciroosmosis

wtiom B micro flow generator
o,
mObjective Realization of advanced mechanical systems #®a *H
such as micromachines using fluid power Integration
o hanical systems
o b s
@045-924-5011 | mCurrent Topics  * New actuators using functional fluids H
BE 1 R2-218 + High output power micro fluid power sources
F Re-42 * In-pipe working micromachines using fluid
. ower 5 2 EF W
EH A e P oo e A i A
Assoc. Prof. Kazuhiro YOSHIDA SEEELEIEY X7 ARROY 7O—F
yoshida@pi itech.ac. jp An Approach to Realize Advanced Mechanical
Systems
http://yokota-www.pi.titech.ac.jp/
=HEEE(L > A T LERPT WSS B DrSIN

Advanced Mechanical Systems Division

BNV AT L
Dynamic Systems

BIHARE

KAGAWA Group

B E

W 045-924-5485

BE 1 R2-417
[# R2-45

il FEF zus

Prof. Toshiharu KAGAWA

kagawa@pi.titech.ac.jp

http://www.k-k.pi.titech.ac.jp/
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ESection Dynamic Systems

mObjective Measuremunt and Control of Large Scale

Systems

mCurrent Topics  + System Analysis of Large Scale Gas Transmission
Line

* Measurement and Control of Compressible
Fluids

+ Application of Pneumatics for Vehicle Systems

+ Analysis and Development of Pneumatic High
Speed Systems

+ Development of Super-silent Air Reducing Valve

Slit

_Gas fiow ——
- /

BEC

FIYTIVAY Yy Mg
Radial slit structure

I7—INT—X—=%
Air power meter
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Advanced Mechanical Systems Division

BN AT L
Dynamic Systems

MIGHRE

KAWASHIMA Group

.
f @ 045-924-5032

- )
YN | BErea
a0 S & R2-46

WRRDE BN AT A
BAREN - BR RAERE Y X7 LOHAFIEATEDREK

EREOWREE - BELE T 2 RRIEMTICEERENARF
MAORY h Y XF L4
CJEERMATEREY —RT—TILY AT LD
BEEME RO FIE
CEREITLAIBERWLIT—-FYR
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CHEBEICLEARERBRARSEROY | :
77 1 THIE NHERTHEEE T 2 5EHEHFY AT A

- REREBUEFBEORMBIC L BMANIBZDET  Multi-Dofs forceps manipulator with force display
FUVTIAT A

NS (2R sz

Assoc. Prof. Kenji KAWASHIMA

kkawashi@pi.titech.ac.jp

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

HWSection Dynamic Systems
mObjective Control and measurement of fluid power systems
mCurrent Topics  + Forceps manipulator for telesurgery with force display

+ Accurate position control of a pneumatic servo table

+ Power assist robot arm using pneumatic artificial rubber muscle

+ Active control of air spring systems for railway vehicle and semiconductor manufacturing
equipments

+ Monitoring of flow field with measurement integrated simulation

=iEE(L Y R T LERFT

Advanced Mechanical Systems Division

M2 AT I
Intelligent Systems

IEMERE

HATSUZAWA Group

[OPterasse

@ 045-924-5037

) 3
‘A E= 1 R2-318
& Rre-6

TE ] sz

Prof. Takeshi HATSUZAWA

hat@pi.titech.ac.jp

http://www.pme.pi.titech.ac.jp/

AR B MY AT L
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B EDMIEE - DNAZ AW F /i
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M Section Intelligent Systems BRIKDNAIC & 575 X X RERER
Plasmid glasses by two DNAs
mObjective MEMS application to assay-devices in bio-
scicence NEMS fabrication by bio-technology

ECurrent Topics  + Nano structures by DNA and plasmid
+ Molecular membrane evaluation by micro
channel device
+ MEMS chips for cell drive and culture

BHROFEERT/NAZ

Serial molecular membrane forming device

=EE(L Y R T LERFT

Advanced Mechanical Systems Division

M2 A7 L

Intelligent Systems

BIEMRE

YANAGIDA Group

[=1 Lz P
B®045-924-5039
BE : R2-308
[ Rre-23

PIH RTF sz

Assoc. Prof. Yasuko YANAGIDA

yanagida@pi.titech.ac.jp

http://www.pme.pi.titech.ac.jp/
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ESection Intelligent Systems

CI ial Q G
o o & o

mObjective Explore new technplogies that integrate micro-
machine and biotechnology

mCurrent Topics - Analysis of biofunctions using nanophotonics
based biodevice. B FEARMREET /N X
+ Biomolecular assembly for application of Transfection device to single-cell

nanotechnology.
+ Detection of biomolecular interactions using
BioMEMS/NEMS based biochip.
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Advanced Materials Division

MRIERE
Materials Design

HMEARE

HOSODA Group

BOEDWMFRRE

PRI

BEGHEIY—NYTUTILORS, R,
Jatyyyy

- EFERIRERE - BHEEAS DR
- BHERERTESEEAY—FNIVRYY b
DFI%

- BEREESS O

AV YD AEBMRIANYN—NI—FT 1V
DFFE

- KERREEE - BiEME - FYVE

- Recent Development of SMA-base Materials -

Tt - ST E Srrzare SMA

& Compasites

EmEhi'E
PGM.-base SN
mde temperature use
biocompatibily %'Eﬁ%&i‘!
Nirﬁu Tibase SMA

REREEOMAER
Progress of shape memory alloy based advanced

WSection Material Design )
smart materials.
- mObjective Development, design and processing of muttifunctional
>, e ' smart materials and composites 200 — ——
J TiNb- Al biomedical
®045-924-5057 | mCurrent Topics ~ + Development of biomedical shape memory &0~ superehstic alloy
<7 B= : R2-916 and superelastic alloys. S 100
£ & R2-27 . Sﬁ;/iopment of high temperature shape memory E .
HE FE s - Development of ferromagnetic shape memory . RT
Prof. Hideki HOSODA alloy base smart composites. 0 Stmfn, %) #
TO1. HIgex! . i
Erre]\;(retl%%r:ttier?t Sof Ir base ultrahigh temperature AT 4 L R A 4 B S
hosoda h.aa@m titech.ac.jp . Developmen? of hydrogen storage, magnetic  SUPerelastic behavior of Ti-base biomedical shape
http://Awww.mater.pi.titech.ac.jp/ and titanium alloys. memory alloy
ettt IR RS H MRt

Advanced Materials Division

AR EN - BER

ARAR R - %?AK’&@%‘J&DCLJ:%77%:LI
—IMBIORFE, REt Sl

RIS BROMRRE - BILHIREEEBO MBS L M ROy — ;
i FRTEASICHT ZNENIRILF—0
Materials Design ‘éj{;@%% = e Ti-AUFERR RIRE & (€ & [T B twin-within-twin #1E
mEmE= - EAERIC S IMREMEROBIAL  OTBUBTEHEE
INAMURA G c EERAR KOEERFIREE - BEESS?® TEM image of the twin-within-twin structure in
fop ek Ti-Au shape memory alloy.
WSection Material Design
mObjective Development, design and improvement of
1 - g actuator materials by control of microstructures
vad. | 8 B and lattice defects
J — ®045-924-5061 mCurrent Topics  + Defect and topology of microstructure formed
‘ b 4 . [RE - R2-914 by diffusionless phase transition.
- ] R2-27 + Dissipation mechanism of mechanical energy in
B2 BBt s shape memory alloy. Ti-Nb-AlE & DT ﬁ?¥|&$ tm*“ﬁﬁé?i(tan&
. - Design of high-power shape memory alloy by &E - IBAIRIBKEFEE ((110],7578) .
Assoc. Prof. Tomonari INAMURA control of texture. Temperature and stress amplitude dependence of
inamura.t.aa@m.titech.ac.jp - Development of high-temperature and  storage modulus (E) and internal friction (tand) in
biomedical shape memory and superelastic  Ti-Np-Al alloy ( [110]).
http://www.mater.pi.titech.ac.jp/ alloys.
Seimit RIERF WARSE TR

Advanced Materials Division

R

Mechanics and Engineering Design

JEIMRE

HORIE Group

| Ollpierti=rn e
®045-924- 5048
B= : R2-214
[ Rr2-14

BT ==E5 wus
Prof. Mikio HORIE

mahorie@pi.titech.ac.jp

http://www.meds.pi.titech.ac.jp/

wiEREN - BE

BRI DRFRE

WSection

mObjective

mCurrent Topics

%un‘u’f%ﬁ E&) % D fz 6 DIRER R AE
EIRFREEET Y R T L DREL

- OB R DEIRIT & A

- BEEE R U I IEE R D AIRICAD
BB R T LIS E T B RERI R
RAVAF7 Y TUVRT L/ BINERERE
e SN0 e

. 747D:E—/El VIATL(RAVAXIY,

MEMS/MOEMS) D&t - 8fE7 0 /AY—)
Mechanics and Engineering Design

Establishment of ultimate design systems and
investigation of ultimate material functions for
advanced mechanical motion systems

+ Dynamic analysis and synthesis of mechanical
motion systems.

+ Intelligent CAD of mechanical motion systems
with consideration of the human interface.

+ Design of high-integrated mechanisms in the
mechanical systems.

+ R&D of palmtop surface mount systems and
micro assembly systems.

+ Design and manufacturing technologies for
micro systems (Micromachines, MEMS and
MOEMS).

>

EG2 ﬂﬁﬁ’(*r%ﬁié nz:r&u@mmeﬁ@ﬁﬁw«
JONZE2L—90D 1 BERIIEFT/N1R
04027 1BRF L TV BHRF)

One arm composed of two 2-DOF micromanipulators
for minute object holding operation(in the left
figure, the endeffecter is holding the micro device
0402; 0.4mm*0.2mm)

L] B, 1%
%ﬁbm%ﬁ%%/:{TAFﬁ/\/’y? S THE e
H D ER S iR
A pantograph mechanism for new surface mount
systems and its trajectory of output point E(Black
line: Conventional trajectory, Red curre: New
trajectory)
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Advanced Materials Division

wifERS B
miREN - B&

BwEME, 85 - BS, MRFME

BRIFo(CFOERBRERKL, ERE
DO =AU U eSO ORES
LU= TS

- REWHER{CESHMR (CFRP) ZRWE
EEEORE ]

- CFRP-2E/\1 7V v REEMZRW-BE
HOBEAFEE(L )

- BRI R RN O RIR & MRS T

WA DFFRE

MR

Mechanics and Engineering Design

BRI E

SATO Group

A

W 045-924-5062
B=: (2-516
[ 62-20

TR TR sz

Assoc. Prof. Chiaki SATO

csato@pi.titech.ac.jp

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

M Section

mObjective

mCurrent Topics

cL=H ARy T FHEERW IR
Z et Al

- ROMRIB(CE BB ORE{LINE

Composite Materials, Adhesion, Evaluation of
Materials

Investigation of interdiscipline between mechanical
engineering and chemistry Development and
evaluation of new structures and new materials
which users need

+ Development of the lightweight automobile body
made of Carbon Fiber-Reinforced Plastics(CFRP).

+ Weight saving of the automobile body using
the CFRP-Metal hybrid structure material.

+ Development of dismantlable adhesion technique.

- Deformation measurements of micro materials
using laser speckle interferometry.

+ Measurement of volumetric shrinkage of UV
cure adhesive.

FRURIEREE A D 7 B
Dismantlement of the adhesive

L =82~y 7 )LZ AW HUNER O EREHR
VAT I

Laser Speckle Microscope to measure micro
deformation

(BEEISH) SEsHlEs

FeimtA AR

Advanced Materials Division

nifERSE TEBRCEMR, SEART BER
RESMROF /AT OBES L OB E &
L, BniciSte b OERNESEMRZE
e

- BEWEERRES S ORE - FER
CEBBMEEERCLBEREF /ATOBE

wifREN - B&

Foimtd#

Advanced Materials Evaluation

EfRE N I
SATO Group cF /S RIEEAICEBTILEZOLES
DERE - BEEl
HWSection Advanced Light Alloys, Microstructure Control
and Evaluation, Phase Transformation
i ' i i mObjective Development of high performance novel light F AT OBEOESE RS EREE 7L =
@045-924-5044 alloys with controlled nano-hetero structures - N .
E=  R2-918 4 Y LA TORR, MT—ERMEFES & O
IHELIEB TS/ TILFEEZE %
[ Re-18 mCurrent Topics  + Design and development of light alloys for %,\J‘f]o_?ﬁio structures pﬁ;cjiie
s high speed transportation applications et )
2 ETAE B - Development of advanced alloys with nano- sem Stc: ggtf:gste ;S!E;ﬁ;o;tl;onsecj heat
Prof. Tatsuo SATO hetero structures by a semi-solid process Y
o1 titech .| - development of high strength and high
sato tap@m.titech.ac.jp ductility aluminum alloys with controlled
http://www.ames.pi.titech.ac.jp/ nanoclusters
Soim AR miFE N EF T BE ST AREST. = AR B D B BRI~ DG Y
Advanced Materials Division BERH /T —F AT ADETILE
EAREN - -ER =& B 52070 /MHORRFEE

% DI DR
SELRATRL — NO—
BRREDHARE - +/BERHIC L EHEREMBORAES £
Advanced Materials Evaluation U2 DFEFIEETHE
- BERFA Wi /s Bl wuacis
P giug{g{zt%ﬁ feF /BB EMRIDE “E_m““m@]‘m
SONE Group - IR E AV e REMEF R O RR e
HWSection Advanced Materials Evaluation
mObjective Research and development of nano structured e
metallic, non-organic and organic materials —
[Of v ol
@ 045-924-5043 | mCurrent Topics - Development of high performance materials
BE : R2-920 for MEMS devices by nano-meter structural
& Rr2-35 control.

- Development & Evaluation of nano structured
metal using supercritical fluid.

- Development of surface finishing technology
with supercritical fluid.

BiIR 1EA #zus __E -
Assoc. Prof. Masato SONE AR MR R VIR OBROH > SHC LD
BER60nmAR— /LA DBARE RO EFEMRETE
TEM image of wired Cu into 60nm¢ TEG

by Sc-CO, electroplating

msone@pi.titech.ac.jp

http://www.ames.pi.titech.ac.jp/
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Mirror )
RRERN - BE RBEXEBEXRYINT—7 - XA H—OX —1oum
I NDIHDIERTINA ADRE
= Ny & bR Ry . Electrode
74P ZIARRYATLHEEY Y - R PP B L —
Photonics Integration System Research Center CRAVOR YV EFEEAN S REAELT N
INA R
o
LR E - AO0—5A1 N EBWHEEN T/ 1 2 m
KOYAMA Group - RENRERERERWCAETINA R (s =
S TA D v F JEEEIC £ BYeE MEMS #1ii& FA W\ e EHE L — 4 IR R HIE
Micromachined VCSELs for widely tunable and
mSection Photonics Integration athermal operations
: mObjective Photonic integrated circuits toward ultrahigh redinton gkt
capacity photonic networks and optical T o pomer
@045-924-5068 interconnects ioputight ;
. B 1 R2-603
F R2-22 mCurrent Topics  + VCSEL photonics for new functionalities
—= + Widely tunable micromachined optical devices
Al Z=X gz + Slow light photonic devices \ >
Prof. Fumio KOYAMA * Integrated micro-photonics based on hollow L .
rof. Fumio KO OPloHl WaveguUids BRI — LR3I
koyama@pi.titech.ac.jp - Photonic nano-structures for photonics High-resolution beam-steering based on slow light
http://vcsel-www. pi.titech.ac.jp/ manipulation devices
wifiRDE KILIMOZIR, FEEHT/INAR

74N 2AKEYAT LR EY 5~
Photonics Integration System Research Center

BEAMARE
MIYAMOTO Group

[Cfis i

: ¢ W045-924-5059
‘ ‘.’/.- B= R2-817
iD B R2-39

B 8 tums
Assoc. Prof. Tomoyuki MIYAMOTO

tmiyamot@pi.titech.ac.jp

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

miEREN - BE

BRI DIFFRE

WSection
mObjective

mCurrent Topics

KILIhOZy ZEFICHEIT I,
EFEEE TN B

- GalnNAsSb7x & F# R & Si EAN DR

- BT Ry MR EBHEFEE & AT\ XA

- v U PRIEEE TSI L AFRIELT/\A X

- lERE - SRR EMIET N ADERET - B
{EF: ARG

CEREREL—YERLE LRET/INA ADIR
(EESIESERS

Optoelectronics, Semiconductor Photonic Devcies

#ATEL -

GalnNAsEF K v kDR
FRDEHRER : InAs R
B v b ORI RO
= HEZENPShERML THI
HMmLTna
AFM image of GalnNAs quantum dots. N or Sb are
incorporated into InAs dots for controlling of dot
formation and optical property.

Research on semiconductor photonic devices for "_
future high performance optoelectronic systems 5

+ Development of GalnNAsSb semiconductors
and their epitaxial growth on Si.

+ Formation of quantum dot structures and its
application to photonic devices.

+ New principle photonic devices based on
carrier relaxation control structures.

+ Design and fabrication of high performance
and high functionality photonic devices.

+ High performance surface emitting lasers
(VCSELs).

Large overiap b;llv-_“n "

Fevrvair-refion, INfeclor-region, snd active-wal
Fv U 7RIS EHET 28EIC LD, L—T8
FEHIRY 2%+ U 7 EADSEILERIRT %
High speed carrier injection for high speed modulation
of lasers by controlling of carrier relaxation phenomenon.
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WNHAR) SESHIREH

~
-

(—QVREHENA

X 17T ARREY T —

Secure Device Research Center

IR E
KOIKE Group

wiRDE

AR EN - BER

WS DFFRE

ESection

X2 T7TNAAFAREV I —

EEFIHCRREIBRLERR E ORI EE D R
b=V YFT T —INDILA

- STERERRIE

- BERROETILE
cTLAYRIY VA VI TT—R

- BEESERAWV L1 - YA VYT —R
- BIEEEERAWCAFILESETIL

Secure Device Research Center

HEESZAWA VY —T7 2 —X  FHRDEE
ZRIHEBEESEAL, REEROOKY ~
BRADDBZEMNT I ENTE S,

Human interface using EMG Signals:EMG signala,

% mObjective Investigate of brain function such as motor which indicate muscle activities, are measured.
B045-924-5054 control and applications to human interface These signals can bring the robot in the virtual
i FBE : R2-516 environment or slave if ourselves into action.
K ) [ Re-15 mCurrent Topics - Computational Neuroscience
s * Modeling of a musculo-skeletal system
]\
J Tﬂj' Fﬁﬂﬁ #iR + Brain Machine Interface
Prof. Yasuharu KOIKE - Human Interface by biological signals
koike@pititech.ac.jp + Motor learning by reinforcement learning
http://www.cns.pi.titech.ac.jp/
nARSE EF1T7TNARAREY T —

X1 7T ARREY T —

Secure Device Research Center

RFRE
HATA Group

@045-924-5745
BE 1 51-414

E s1-1

F H— ez

Assoc. Prof. Seiichi HATA

shata@pi titech.ac.jp

http://www.nethata.pi.titech.ac.jp

nfREN - B&

WSection

mObjective

mCurrent Topics

FMEHC K BMEMSORIBEZDEF 1277
INA ZAADISF

CAVEFNITILT =0 TS IAIEE
- BELSEH S ADREE 0t
- AvEF MY TIVEE - FHEE
- TEILT 7 RAEROBE - MAMIE
- EBEEASANA VAT F 1T -4

Secure Device Research Center

Realization of MEMS made of novel materials
and its application to secure devices

- Combinatorial arc plasma deposition

+ Deposition and measurement of physical
properties for thin film metallic glass

+ Combinatorial search and evaluation method

+ Precise and micro fabrication method of
amorphous alloys

+ Thin film metallic glass microactuator

AVEFNITPNT =0 TS AREE
Combinatorial arc plasma deposition

l - =

i K
BREBASANYA VA7 F1IT—%
Thin film metallic glass microactuator

EEERM

Guest Chair

X1 77FINA ARREV I —

Secure Device Research Center

RAMEE
TAMIYA Group

S
@ 045-924-5037
BE 1 R2-318

N =] =
RS *— zsmg
Prof. Eiichi TAMIYA

tamiya@ap.eng.osaka-u.ac.jp

http://dolphin.ap.eng.osaka-u.ac.jp/nanobio/

mifR D

AR EN - BER

WA DFFRE

W Section

mObjective

mCurrent Topics

INA AT INA AR EF

INA ADFTINA ADEKET - IR
FINRAATI /OY—-DER

CF /T /OY—EFRURLENMAT
AR

- POCEINA AV H—

- MR F Y T EBWCHREE Y 7 LT

- SPMEZREWERYZEaL—Y 3>
CNAARRIRIVFEBRY AT I

Bio-device Section

Development of novel biodevices
Application of nanobiotechnology

+ Biodevices R&D with use of nanotechnology
- Biosensors for POC testing

- Cell-based chips for cell signal analyses.

+ SPM based bio-manipulation

+ Biomass energy conversion system

D BERATA Y A 7 DR T /N1 X

Micro-fluidic devices for cell analysis

F/AVT YUY RNBISPRFY
LSPR chips by nano-inprinting technology
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EEERM

Guest Chair

X1 7TFNA ARREY 5 —

Secure Device Research Center

NAWMHEE

KAWATO Group

n o 24
@045-924-5054
JE= 1 R2-516

JNNIA KB zaxus
Prof. Mitsuo KAWATO

kawato@atr.jp

http://www.cns.atr.jo/~kawato

AR EF
RAREN - BE
AR DHFERE
ESection
mObjective

mCurrent Topics

EHEmARERIZ

BZEMBIchIciZRID . BZRIS 76N
ZAD. FEROICEMNZRIZZENTE
PREICKEND CEZBELTVWET

- INBXDWEBETIL

ARy hORFREE

- BCESIHEE 7 )L T XLADRR
CTLAYRIY VAV T T —RADBER

Bio-device Section
Computational Study of the Brain
- Computational Neuroscience

+ Internal Models in the Cerebellum
+ Robot Learning by watching

FRICEFE L. SIEHEZRD l:; 7/»( R
O/Ry kCB i (Computational Brain -interface)

EEERA miFR D BFTINAR - BFHH i
Guest Chair oopule e
RRERN - BE HeEIMR AV, BHEETFT/N X,
HEFT/I\A ADRIRK
IAEVERA P EASE A o5 romnmmE - Bk v LB S URS
Secure Device Research Center CBEERT—NCLBREXREFHENS Y
PUp— 24 BRI EBRBEDOBATERIEXE
EHHRE TN I R T :]\7//;(Z1égf:3§)$ﬁ¢/u 4512 49500810
TOKUMITSU Group CF BT OE R & BTN ZAI 7¥IR <
Transparent nonvolatile memory transistors using
mSection Electronic Materials ferroelectric/ conductive-oxide structure.
More than 500 transistors were fabricated on the
mObjective Development of new high-performance electron-  quartz substrate shown in the photograph.
: icdevices using functional materials
E(j45—924—5084 mCurrent Topics - Nonvolatile memory using ferroelectric- gate
B= 1 R2-716 transistors.
p & R2-19 + Ferroelectric-gate transistor with huge charge
ﬁ'ﬁﬁ'ﬁ j(ﬁﬁ wig cgntrablllty. .
- SiC power devices
Prof. Eisuke TOKUMITSU - Device fabrication by nano-liquid process.
tokumitu@neuro.pi.titech.ac.jp
http://toku-www.pi.titech.ac.jp/
= 3 1B
ERERF LEZr s F/RAVOVRAT L .

Guest Chair

X1 7T\ ARREY 57—

Secure Device Research Center

TEMRRE

TSUCHIYA Group

@045-924-5745
BE :S51-414

TE EH zs#gms

Assoc. Prof. Toshiyuki TSUCHIYA

tutti@me kyoto-u.ac.jp

http:/Amww.nms.me:kyoto-u.ac.jp/member/tsuchiya hml

wfREN - &

W Section

mObjective

mCurrent Topics

N0 - F /R OEBRYIETHE S < n
ICED K St REEEEMEMSOER

VY Y OWIEERY
- HERERZWMINEE L VY
- F/ HRIEIREEBR TN X
- BEXEMEIE % AW ZMEMSELE
- XA o0 - F /R —LEHRIEA

Nano Micro Systems

Mechanical properties characterization of
micro- and nano-materials and its application
to functional and reliable MEMS

+ Fracture and fatigue of single crystal silicon

+ Multi-axis capacitive accelerometer

- Tensile testing device for nanomaterials

+ Electrical equivalent circuit for MEMS design

+ Development of new technique for micro and
nano scales

SYUDYOUE, FHOAN=XLERSHIEL, HE
ORAAO. BERED AR AERRS 50

T/ HRRARRT /R
o= T~
“F‘ = -usl

U3 /@%M&E’J{niﬁé&ﬂﬂﬂmugv <
=ERME MEMS DXIR
Mechanical reliability evaluation of Si and
new MEMS devices with high reliability

[Fowmc—c,] [zZowecrca-ccrea ]

=

SOl HBRER3 @mm@?t /*7“
Capacitive three-axis accelerometer based on SOI technology
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(CNNUHXRESHE) SHRBHRSH

EEERM

Guest Chair

HNBEMAEY AT A
Intellectual Property Utilization System
aILFARE
IWAYAMA Group

3
W045-924-5294
' BE : R2-725
& A E Rre-7

=l E zaxs

Prof. Makoto IWAYAMA

iwayama@pi.titech.ac.jp

nARDE
RAREN - BE
BRI DR RE
W Section
mObjective
mCurrent Topics

FEFRBLE

BHBRENER DT L0 ORIMEE

DAY AT L DR

CEBHFRERATANIL Y a v OEE
- FFEF SRR AR AR
CHFEET Y TERRIE

Patent Information Processing

Development of efficient and effective
techniques of patent information processing
and their applications

- Constructing test collection for patent
retrieval.

- Effective patent document browser.

+ (Semi-)Automatic patent map generation.

BifiE 7> U EKEEAXONEN—E TH
mnd

Patent document browser: graphical interface to
investigate correspondences between claims and
their descriptions
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3. WRSRIEEN

Research Activity

3.1 BIEMFEEEERAFET—~ Creative Research Laboratory and Cooperative Research Projects

ITIMITEMX IR (BERICZEMRFA, BEIZMEA, RAESI v VAWK & FR7EE, XEREDCOERRK
XET7OVILD—DTHAMARESEMIETIOVSLICED, 1, 500 EXKORYFHE E RERBDEAZRD SN &N
RIS, BIEHRBEFEND ZEICBSLIOREDIMEIC, XA/ X470 TALRE (U U—VIb—L, V37X
1,000), MEFHEZE (VY —>IL—L4, 7F52R10,000), N—=FvILXT+ PEREDIER=EEZEMHL, KfcxeLTH/ -
NAVARXANZZALARDOIHICEZMI VAT L—RZEA U, RE, UTOLSHHERAHAFREZEMREL TWVND,

O=RTEEERS/ - XAV OAN=ZXLDOHFE

QRFEMBIRDOTA & YUEHIE, <7 OMKFHEICE T 2%

OMRIEX T« PIREICET 2K

A 1,500-square-meter building named Creative Research Laboratory has been built to support the further development of three
research laboratories at Suzukakedai campus as Center of Excellence in the fiscal year of 1995 by the Ministry of Education. The
Precision and Intelligence Laboratory has opened three rooms in the laboratory: Mechano-Micro Processing Room, Materials
Characterization Room and Virtual Media Experiment Room. The mechano-micro processing room is equipped with facilities for
developing nano-micro mechanisms. Using the rooms, following cooperative research projects are in progress:

(DThree-dimensional integration of nano-micro mechanisms

(@Formation and characterization of ferroelectric films and micro-materials

@Virtual media environment

Xh/ A0 TOBRE
Mechano-micro Processing Room

i

PR

Materials Characterization Room

N—=F v ILAT 1 TEERE
Virtual Media Experiment Room
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3.2 J28 U Y—>I)L—L Interdepartmental Building Clean Room

AN/ RAVATOCRAEZEDOERERE UTENRICENISARBAAN /NI AT v I 7 U=V Ib—L% ) 28 1 BICEE
LTW3,

MEMS/NEMSENRA AT/ OY—ZRMELIEH L WRRDPFORRAZR > TW\W3.

Mechano-Biotic Clean Room for bio-related researches has been built on the ground floor of the J2 building, as an extended
version of the Mechano-Micro Processing Room.

Interdisciplinary development on MEMS/NEMS and biotechnology is expected by the facility.

AASINAAT v I Y—=V)L— LA
Mechano-Biotic Clean Room

T/ XRAVAVRATLY )=V I)Ib—LRBIRRIFICRES N, XTN\ARABLVPBFT/\A ADEEEZDRBICHER,
SEIRR, VYT 27«0—, F/LRIVERINTI, EFEMEREZEAL, BLIEVY AT LYPF /BEFT /N1 XADMREIC
DWTHEIE - RMbzeR->TW3.

Nano- and micro-system Clean Room for photonics and electronics researches has been built on the ground floor of the J2
building. The facilities of the thin-layer depositions, lithography, nano-scale numerical-control machine, and scanning electron

microscope are utilized for development of the photonics- and electronics-devices and their integration.

T/ RAVAYARTLIV=VIIL—LA
Nano- and micro-system Clean Room

WM TERECEFIEMIREIC K 2T/ ZEUEN AR

Nanoscale fabrication processes and characterization systems are available for device fabrication.
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4. EDfth

Others

4.1 HAERBROAZE - NEREEN  Publication, Public Communication of Research Results

B KEEEARTRIERZRETEMEAEE (Bulletin of Precision and Intelligence Laboratory) &R/ 7L w & E4E 1
EIRTL. BRIZMAFMBERLIZMAA—_2—X (P& 1 Z2—X) ZF2EFETLTWVS,

HEREDERDIEARZEHI LT, BESALI0BICHRAMOLAREZITV. IARANBE DTREZED TWD, £, THEimk
TINA Ry THIREE) ICBT2EIARBHY VIRIY T LY, BIRESE L7 A—J LZERREL TV,

The research activities of the Laboratory are annually published in English under the title of Bulletin of Precision and Intelligence
Laboratory and Pamphlet of P&l Laboratories. The laboratory is open for citizens at May and October. The Laboratory organizes
symposia on current fields of research such as "Advanced Photonic Devices” and “Intellectual Property” as well as occasional

workshops and forums with attendants from both within and outside of the Institute.

4.2 EERFR  International Exchange

AARATIIENE DARE L CHBORABBRAICTONTE D ABEARREICLDBERFLVBREIMINTWSIET
T, AEBAMREZBBNICKEMREE UTRITIANTWVWS, BRESEANOSMY. AEOMREE & OHEARRED
HOBEZEDBNEROEGEITIELEML THE D, 01TEEICIKIHEFIGEL Tz, S SITEANS DEBZE4E - fREZERHNIC
RIFAN. BEICEWTHEBRIRICEDHTWS, BH. NAFKATIE. 200067 BIZ. RAY - =LA —IHREY T —
&, BRWAR. XA OO0BFEM AT A, ¥EL Y270 OYEREXOIGH. HTEE, SLOL | GAETOEZEREHFD
FEmEICEL T, BREMRBEZMIEL o 20056F108ICid. FE - BBXZE - BEEBMARAE ZMROICET 28
BEICHAM U, 2008F 4 Bicid. BEERMIARRE BERMIZICE I 2MRBABEICHANL. S5 MREZzEE
LTW3,

International exchanges have been encouraged throughout the years. The Institute organizes seminars and talks by lecturers
and visitors from abroad, and it also invites researchers who are actively involved in projects in collaboration with us. Our
members are frequently attending international conferences and visit universities and research institutes for international research
collaboration, the number of which are growing year by year, reaching 128 in 2007. Exchanges are also encouraged at the
graduate and the undergraduate levels. Furthermore, P&l Laboratory has an academic cooperation agreements with Karlsruhe
Research Center in Germany on July, 2000, concerning R&Din the fields of technological developments, pertaining to basic
research, micro electro mechanical systems research, materials, application of synchrotron radiation, technology strategy, and the
LIGA technology. P&l Laboratory has an academic cooperation agreements with Precision Machinery Institute of Shanghai

University in China on October, 2005 and with the Korean Institute of Machinery and Materials, Korea, on April, 2008.
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MRS  Number of Research Staff

2012466 B 1 BIRE

X4 Bz AR BhE 5
Position Professor Assoc. Prof. Asst. Prof. Total
T8
Regular Staff 17 17 24 58
RA (5) (1) 19 (6)
Actual Staff 16 13 48

¥ () AOBFIEF. EFa27T7NA ALY 5 —BREMERAIE L CEEZEMRATE (FREBE) OREHREHTIHEY

R®2 Bith-@Y Site and Buildings

BYEIR 7S] pmEE (n) | ZEE ()
Building Name The number of floors Floor Space il Aer
Space
A (BEWR) HEKHFIVIU—L K 901 2039
Main Bldg. 9 floors and 1 floor basement ’
BWIE (A% eIV —h 26 494 656
Sub-Bldg.-A(Machine Shop) 2 floors
EERIR (B BEFI> U~ 20 514 1001
Sub-Bldg.-B(Lab Space) 2 floors ’
B (CH) $EFIV o U— k2R 541 11
Sub-Bldg.-C(Lab Space) 2 floors
=BT (D®) eIV —h 26 102 208
Sub-Bldg.-D(Lab Space) 2 floors
Y7Ly H9=E (EfF) #HmaAv o V—KEE 18 18
Sub-Bldg.-E(Lab Space) 1 floor
BIERRFEHR #HEpa>v o U—b 30
Creative Research Lab. 3 floors 489 1,500
O] =] . BERAH EERZD
j????ﬁfﬁ'%*"ﬁm’”ﬁ BEI> U — 20 (15,750)
Interdepartmental Building J21§1B’£103%§ _____________________________________________________________________
ANIIAATF A DI U=V lb—Ls 19
——————————————————————————————————————————————————————————————————————— 227
J 241 E1035=E 108
T/ RAVAYRATLY)—2Ib—L4
J 311061021, 10225 = (55 Bifif) 120 120
J 3E11PE1114, 1115, 1116, 1119,
1120, 11215E (§H128(1) 288 288
&t 3,692 11,766
Total ’ ’
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&3 #&H (2011%E) Budget Bifif : FH (the figures are in 1000 yen)

X4 k]
Division an amount of money
AEE Personnel 467,116
EBEERME

. . Y& Equipments 196,753

University Expenditure
W% E Equipments (Extra) 0
/gt subtotal 663,869
MR ERMBIL  Grant-in-Aid for Scientific Research 135,933
PR BIREEBIRE  Grant-in-Aid for Scientific Research 11,488
BHEHSE Research Grant from Companies 28,839
ZEEWFEE  Grant for Cooperative Research with Industries (1) 117,460
HREAKE Grant for Cooperative Research with Industries (II) 41,469
ZDMBIEE (Rl « REAZE)  funding program for next generation world-leading researchers 177,770
/N5t subtotal 512,959
A5t sum total 1,176,828

®5 BHAEMER

Countries visited by staff members

RERFEZSH (20114EE) Postgrads number

BT :
A A=A Country(Region) AR
RERRZA - BLEEERE 53 o1 7IT 35
Graduate student,/Doctor course (16) Asia
RERZE - (ELHE 162 o7 B S 19
Graduate student,/Master course North America
FERE 25 5 RREgK 0
undergraduate Central and South America
ait 244 3—0Ov/X
total (16) 50 Europe 18
¥ () ROHFIE. HEATHAEK *AEer7=7 5
Oceania
A ]
Middle East
779AhH 1
Africa
af
total &
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:QE 1939 Dec. REEHEMIAFAZAIR
/ (mBF1144£128)  Research Laboratory of Precision Machinery (Res. Lab. of P M) founded.

History 1944 Jan. BFIFHEFAZEIR
(RBFN194% 1 B)  Research Laboratory of Electronics (Res. Lab. of E) founded.

1946 Mar. EFILERFRAZ EIBIZMFRATICHR
(FBfn214£38) Research Laboratory of Electronics renamed to Research Laboratory of Electrical Science (Res. Lab. of ES).

1954 Apr. i 2Tz GH URE I AMFR\SHE
(BF1294 4 B)  These two Laboratories combined into Research Laboratory of Precision Machinery and Electronics (Res. Lab. of PM E) .

1975 Sep. RRIFAFRZHF vV /\ZARRICH WREMICBE
(FBF50£ 9 8) Moved to Nagatsuta Campus.

1991 Apr. %&7E% % “Precision and Intelligence Laboratory” | 2558
(Em3448) The English name changed to Precision and Intelligence Laboratory (P& | Lab) .

1993 Apr. 5 AEBFIMEZ Futvc Sl
(Em5448) Reorganized into 5 Large Divisions.
2000 Apr. XM 7BV AT LRREY Y —%2KE
(FBu12% 4 A)  Microsystem Research Center founded.
2004 Apr. KEQEMKZAENMEICH S EBIRE
(Fr165 4 A) Reformation to National University Corporation.
2008 Apr. EF 27 7INA AMELEY Y —ZHRE
(Fm20% 4 B) Secure Device Research Center founded.
2010 Mar. ¥/ 7 OY R 7 LRV ¥ —RKREELE
(2223 B) Microsystem Research Center period abolition.
2010 Apr. 7# M=V ZEBY AT LMK LY F—ZHR
(Fri224£ 4 B)  Photonics Integration System Research Center new establishment.
2010 Apr. HEMFEBRMNRES NMEMEMEFOEE DG Ziin

(Fri225F 4 B)  Integrated Research Institute was established as a supervisory of multiple research insutitutes

BERFE TR BRI T A ERAK E H (RB14) Res. Lab. PM Shigeo SASAKI (1939)
Past Directors il 7 IV £ (FB19) Res. Lab. E Isamu YAMAMOTO  (1944)
IV g (RB21) Res.Lab.ES Isamu YAMAMOTO  (1946)

BEIZMER K BLR ® F (#329) Res.Lab.PME Thelst Keikichi EBIHARA  (1954)
2 B & MM — (RE33) The2nd  Junichi SANEYOSHI (1958)

3 # H # (H836) The3rd Takashi NAKADA  (1961)

4 B F MM — (#1839 The 4th  Junichi SANEYOSHI (1964)

5 7 H Z  (RB41) The 5th  Takashi NAKADA  (1966)

6ff = H B & (RB43) The 6th  Fusachika MIYATA  (1968)

7T H #H B (HB46) The 7th  Minoru TANAKA  (1971)

8 & 5 A /\ (RB49) The 8th  Hitohiro FUKUYO  (1974)

9 A JIIl = BB (E851) The 9th  Jiro ISHIKAWA (1976)

10/ 1 & ¥ (R853) The 10th Yo IKEBE (1978)

1 & sk 7 (F856) The 11th  Eiji MORI (1981)

2 7 K %5 (#859) The 12th Isamu YOSHIMOTO (1984)

1B 2 I & B (K61 The 13th  Motoyoshi OKUJIMA (1986)

4 & 8 1 X (FF1) The 14th Kazuo NAKANO  (1989)

BETIFMHER 15 # F & E (F4) P&l Lab. (1991) The 15th Kiyohiko UMEZAWA (1992)
ek # B & — (F7) The 16th  Kenichi IGA (1995)

17X & BB (F10) The 17th  Akira SHIMOKOUBE (1998)

B £ B B 17 (FI13) The 18th Sadayuki UEHA  (2001)

19K # B B (FF18) The 19th  Shinichi YOKOTA  (2006)

200 /v Ak Th BB (F20) The 20th  Kohroh KOBAYASHI (2008)

21K 4t & & Xk (F22) The 21th Haruo HOUJOH  (2010)

22X, & B # (F£24) The 221th Makoto SATO (2012)
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WEE Staff (2012.7.13R7E)

i

2R

iz

HEHIR

BhE
Assistant Professor

Division Section Professor Associate Professor
FiR=E EE
M. SATO
(5020, R2-108, ©R2-1)
Mgk TF B ERAIE [=YapNt) ZEBX
Advanced Information Intelligent Information H. TAKAMURA H. MITAKE
Processing Processing (5015, R2-814, $R2-7) (5049, R2-624, $R2-20)
AR B Z RO EEHRT
Information Processing and M. OKUMURA X. ZHANG R. SASANO
Recognition (5067, R2-720, $R2-7) (5083, R2-810, ©R2-11) | (5295, R2-728, ©R2-7)
Ea—vv % rallg— HIRBTT Pz
A=A M. SATO S. HASEGAWA H. KAMBARA K. AKAHANE
Human Interface (5050, R2-514, ©R2-13) | (5049, R2-624, ©R2-20) | (5086, J3-1120, ©2J3-10) | (5050, R2-510, $R2-13)
BT INA R BFT/INA R (& —#&) * REEZ AR KB
Advanced Microdevices Electron Devices K. MASU H.ITO D. YAMANE
(5022, 52-408, ©S2-14) (5031, S2-410, ©52-14)  : (5031, S2-410, ©52-14)
HTINA R T RAR1T
Optical Devices H. UENOHARA
(5038, R2-820, ©R2-43)
BREIGAT /N R FRAME AR KEFEE
Applied Acoustic Devices K. NAKAMURA Y. MIZUNO
(5090, R2-718, $R2-26) (5052, R2-714, $R2-26)
BT /N1 X ABHHEIN T TEFE TEEA =5 &
Precision Machine Devices Ultra Fine Machining H. SHINNO H. YOSHIOKA H. SAWANO
(5469, 62-304, ©R2-29) | (5470, 62-302, ©R2-30) | (5029, G2-306, $R2-30)
BEER PlAES-SS AR A8 & El
Precision Machine Elements H. HOUJOH S. MATSUMURA F. KAl
(5078, R2-414, R2-33) | (5041, R2-416, $R2-34) | (5078, R2-415, ©R2-34)
SRR S ELRE e
Integrated Mechanisms T. SHINSHI J. SAKURAI
(5095, R2-316, ©R2-38) (5094, R2-306, <R2-38)
= SN > X7 I HHE— E==EIEN = &% B #1-
Advanced Mechanical Systems | System Control S. YOKOTA K. YOSHIDA J. W.KIM S. 1. EOM
(5034, R2-220, ©R2-41) | (5011, R2-218, ©R2-42) | (5034, R2-219, ©R2-42) | (5034, R2-219, SR2-41)
BNV RT L &HIFE JN S fE R F &l REFREARER
Dynamic Systems T. KAGAWA K. KAWASHIMA C. YUNG K. TADANO
(5485, R2-417, ©R2-45) | (5032, R2-420, $R2-46) | (5486, R2-417, ©R2-45) - (5485, R2-408, $R2-46)
MY R T I NE R BIERF EEES
Intelligent Systems T. HATSUZAWA Y. YANAGIDA T. NISISAKO
(5037, R2-318, ©R2-6) (5039, R2-308, $R2-23) | (5036, R2-320, ©R2-6)
SeimA Rl MRIERET Gilaa bt THERRE FH R IEfS
Advanced Materials Division Materials Design H. HOSODA T. INAMURA M. TAHARA
(5057, R2-916, ©R2-27) | (5061, R2-914, $R2-27) | (5061, R2-919, ©R2-27)
TBERAT BI=E5 {ERETHR R &
Mechanics and M. HORIE C. SATO L. XIN
Engineering Design (5048, R2-214, $R2-14) | (5062, 62-516, £62-20) | (5012, R2-216, $R2-14)
HERe A B OE SIRIEA aAllFEx
Advanced Materials Evaluation |T. SATO M. SONE C. ISHIYAMA
(5044, R2-918, R2-18) | (5043, R2-920, $R2-35) | (5631, R2-906, ©R2-18)
T4 NZOZERY AT LR EY Y — MNUZ=R EAEZ ROZEE
Photonics Integration System Research Center F. KOYAMA T. MIYAMOTO T. SAKAGUCHI
(5068, R2-603, ©R2-22) | (5059, R2-817, $R2-39) | (5026, R2-819, $R2-22)
EF 27 TFNAARAREY T — (IHERRES) *x = ERNFRT (#55959)
Secure Device Research Center Y. KOIKE S. HATA N. YOSHIMURA
(5054, J3-1119, ©J3-10) | (5745, S1-414, $51-1) (5086, J3-1120, £J3-10)
(BEERFT) RBaR— (RERKZ) |tEEH (REXZE)
(Guest Chair) E. TAMIYA (5088, R2-310) | T. TSUCHIYA (5745, S1-414)
JNAKS (ERSEERR)
M. KAWATO (5054, R2-516)
f&exa (JAIST)
E. TOKUMITSU (5084, R2-716]
MNP EANRAXEY X7 L (BB A0 (RERET )
Intellectual Property Utilization System (Guest Chair) H. TANIGAWA (5294, R2-725)
=l B (Bus4Em)
M. IWAYAMA (5294, R2-725]
IO AMX BRI - AR IL—T EHTE LR B BE TEHRE
(BEIERAREBE) Chief A. HANAOKA Staff H. ANDO
Administration Office (5963, R2-114, $R2-2) (5964, R2-114, R2-2)

GEY () REFR. IRES. BES -HEES. RANES
The second numbers before and after the hyphen show the tower and room number, respectively. The last number is the POST number.
¥ MEWAFERE VUi —YaVAEEE JU—>ICTZ7OY 7~ (Integrated Research Institute Solutions Research Organization (SRO) ~ Green ICT Project)
* HEAFRE VU1 —YaUAEEE —2-—0OYN\EUF—>3>70OY Y b (Solution Science Research Laboratory (SSRL) , Neuro-rehabilitation Project)
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