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New frontiers in innovative research
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Since its foundation in 1976 Toyohashi University of Technology
(Toyohashi Tech) has pursued its mission of advancing education,
innovative research, and contributing to society through science and
technology.

Now, the world now stands at a turning point due to significant
changes in economic activities and industrial structure compounded
by issues that could impact the future of humanity in such areas as
environment and energy. In response to these changes, the
Electronics-Inspired Interdisciplinary Research Institute (EIIRIS)
launched in 2010 to play a central part in resolving these issues.
Toyohashi Tech has developed an extensive range of outstanding
technologies and contributed to industrial innovation. In electronics
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Pursuing World-Class Interdisciplinary Integrated Research
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The Electronics-Inspired Interdisciplinary Research Institute
(EIIRIS) aims to realize a unique fusion between our main strength
in electronics technology and state-of-the-art applied research.

EIIRIS consists of four innovative research departments: Advanced
Sensing, Brain Information Technology, Bio and Green Technology,
and Advanced Functional Materials and Innovative Characterization
Methodologies. The Institute consists of a 1,500 m? advanced
integration research building (EIIRIS-1) and a 2,300 m? building for
Venture Business Laboratory (VBL) housing the so-called LSI
factory (EIIRIS-2) connected to EIIRIS-1 via a bridge on the third
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in particular, we have received international acclaim for successfully
developing innovative sensor chips. With this background, EIIRIS
aims to integrate our advanced electronics technology with cutting
edge research in fields including medicine, agriculture, and
telecommunications, and to promote collaboration with industry,
thereby opening new frontiers of interdisciplinary integrated
research fields. EIIRIS plays a leading role in strengthening
research at Toyohashi Tech, which was selected by the Ministry of
Education, Culture, Sports, Science and Technology in 2013 as an
institution to receive support under the program for promoting the
enhancement of research universities.
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floor, allowing for integrated activities from design to prototyping
and measurements of sensors and LSI. Finally, EIIRIS-3 (500 m?) is a
life sciences experimental facility for full-scale experiments using
animals.

EIIRIS has eleven full-time researchers, five tenure track scientists
and thirty-eight part-time researchers working on 41 topics with
institutions in Japan and abroad (11 MOUs signed with overseas
institutions). EIIRIS also organizes annual international conferences
such as the Irago Conference.
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Organization and Members
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Director : Professor and Vice President Makoto Ishida,
Deputy Director : Professor Adarsh Sandhu  Professor Kazuaki Sawada
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Professor Shigeki Nakauchi
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Assistant Professor
Daisuke Akai
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Project Associate Professor
Takashi Sakurai

Associate Professor
Atsushi Nakabachi
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Project Professor
Shiro Usui

Engineering

Associate Professor
Takahiro Kawashima

Associate Professor
Naoki Uchiyama

Assistant Professor
Moeto Nagai
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Atsunori Matsuda
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Professor
Akihiro Wakahara
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Research Administration Center
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Engineering

Associate Professor
Toshiaki Hattori
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Tenure Track Associate Professor
Tetsuto Minami

Tenure Track Associate Professor
Kowa Koida
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Associate Professor
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Neuro-sensing
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+ Neurophysiology * Cognitive neuroscience - Neuroengineering
+ Visual psychophysics + Secretory physiology *+ Medical photonics
+ Biological signal processing - Retinal electrophysidogy

+ Electromyography - Intravital microscopy * Chemical microscop:

+ Neurotransmitter - Circadian rhythms - Pacemaker neuron

+ Optical manipulation - Electrical microstimulation

+ Animal behavior - EEG
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Monolithic Integration of Photonic and
Electronic Devices * Nitride Semiconductors
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+ Integration of photonics and electronics
+ Heterogeneous integration
+ Nano structures

* Heteroepitaxy * Nitride semiconductor
+ Semiconductor electronic devices * Process technology
« Carbon nano materials - Silicon integrated circuit  * Hybridization technology

- Si LSI
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Smart sensor * Intelligent biochip
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+ Ion sensor array - Bio- Image sensor - Antigen-Antibody array sensor

Multimodal sensor -+ Redox sensor array - Agricultural/ Environmental sensor - Fluorescence sensor
+ Micro-TAS - Intelligent sensor - MEMS devices
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Graphene based materials /

Nano-biomagnetics
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-Self assembly magnetic beads

-Magnetic beads for medical diagnostics

+ Applications and synthesis by Chemical Vapor Deposition
+ Chemical synthesis of functionalized magnetic graphene nano-particles
+ Synthesis of SIN membranes for WET-TEM windows
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+ Functional genomics -+ Next generation sequencer
+ Exploration of genetic resources * Pest control
+ RNA engineering

« Insect-microbe symbiosis
« Photosynthetic organisms
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Semiconductor heterojunctions and van der
Waals (vdW) materials and their heterostructures,
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-Scanning Hall Microscopy (SHPM)

+ Effects of proton irradiation on AlGaN/GaN two dimensional electron gas heterostructures
+ MoSez based heterostructures for photo-transistor applications
+ Synthesis and properties of MoSz based van der waals based solar cells
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Environmental Biotechnology
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+ Environmental microbiology  * Bioremediation

+ Global environmental preservation
+ Bioresources utilization and application

+ Bioenergy production
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+ High-speed and Precise Control
+ Medical, Nursing, and Welfare Robotics
+ Mechanism Design, Piezoelectric Actuators
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Surface Science and Applied Bioengineering
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+ Lipid bilayer + Membrane protein  * Liposome
+ Self-assembly - Single molecule observation

+ Surface microfabrication  * Olfactory receptor

+ Oocyte  + Odorant sensor
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+ Single-cell manipulation
+ Massively-parallel cell-processing system

INAZ MEMS
Bio MEMS
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« Cellular function analysis

+ Regulation of cell functions

« Cell assembly system - Intracellular delivery system

+ Bioimaging
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Advisers and Collaboration
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University College London, Davy-Faraday Research
Laboratory, Royal Institute of Great Britain

Tsinghua University, Beijing Professor Jing-Feng Li

Professor Quentin Pankhurst

Indian Institute of Science, Bangalore Professor Arindam Ghosh

University of Manchester Professor Bruce Hamilton

Professor G.P. Li University of Cambridge, Cavendish Laboratory 1 Dr Justin Llandro

University of California, Irvine

Daegu Gyeongbuk Institute of
Science & Technology (DGIST)

Universidad Complutense de Madrid, UCM 1 Professor Daniel Ortega

Professor CheolGi Kim

Indian Institute of Technology, Madras Professor Prem B. Bisht

Indian Institute of Technology, Delhi Professor Joby Joseph

Toyo University Professor Toru Maekawa

Pierre & Marie Curie University(UPMC) Professor Mohamed Boutchich

Professor Yoshihiro Kubozono

Nanyang University, Singapore Professor Raju V. Ramanujan Okayama University

University College
London/
Davy-Faraday
Research
Laboratory,
Royal Institute of
Great Britain

Indian Institute of
Technology,
Delhi

Pierre & Nanyang
Marie Curie University,
University Singapore
(UPMQ)

Tsinghua University of
University, Cambridge,
Beijing Cavendish

Laboratory
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EIIRIS floor guide
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EIIRIS-3 (Incubation center)
Center for lifescience research
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Research labs
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Project meetings room N Fv—RE
Venture consultation room

Collaborative
research lab
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research lab
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Collaborative research lab
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Chemical

MHEE=E

Faculty office
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Common room
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Collaborative research lab

Faculty
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Advanced bio-lab
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Advanced bio-lab WHEINIZE

Micro-fabrication lab
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P=ES Collaborative research lab
Faculty
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Collaborative  pyionics lab
research lab

CMOS 7Oz 42
CMOS processing Lab
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Interdisciplinary

device
processing lab
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Chemical
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Admin office
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EIIRIS-2 VBL, LSI factory
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From Tokyo:Take shinkansen Hikari super express to Toyohashi Station (1h30min).
From Airport (NAGOYA/CENTRAIR):Take meitetsu train from the airport, and change trains at “jingu-mae” to “Toyohashi” (thOmineA .
From Toyohashi station to the campus:Take Toyotetsu-bus for “Gikadai-mae” departing from the bus stop #2 of the Toyohashi station (30min)
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Electronics-Inspired Interdisciplinary
Research Institute
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Electronics-Inspired Interdisciplinary Reserch Institute (EIIRIS) Toyohashi University of Technology
1-1 Hibarigaoka, Tempaku Toyohashi, Aichi, 441-8580, JAPAN

http://www.eiiris.tut.ac.jp




