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Create the Future, Collaborate Together



The National Institute of Advanced Industrial Science and Technology (AIST), whose history started
with the Geological Survey of Japan, Ministry of Agriculture and Commerce established in 1882, has been
conducting research and development for over 140 years to contribute to the country's development and the
improvement of people’s lives.

Climate change and natural disasters, low birthrates and aging populations in developed countries,
increasing severity in international affairs and economic security—these are some of the various problems
being faced today not only in Japan, but also throughout the rest of the world. AIST’s mission is to create
innovation through science and technology that will lead to solving these problems, and to contribute to
strengthening Japan’s industrial competitiveness.

To achieve this mission, AIST advocates the national innovation ecosystem. As its core participant, it drives
open innovation involving industry—academia—government and continuously creates innovation.

In order for this ecosystem to function, it is necessary not only to create innovative technologies but also
to socially implement the technologies as products and services. In spring, 2023, AIST established AIST
Solutions Co. in order to accelerate social implementation. By having a marketing function that AIST did
not possess, research themes backcasting from social needs can be set, and results can be connected more
efficiently to social implementation.

We, AIST and AIST Solutions together as the AIST Group, will further enhance our value and strive to be
an organization that is sought after by society.

The AIST Vision is “Create the Future, Collaborate Together.” Under this vision, we will take on the
challenge of creating the future with you.

We look forward to your understanding and continued support.

ISHIMURA Kazuhiko
President and CEO
National Institute of Advanced Industrial Science and Technology




Create the Future, Collaborate Together—the fifth Medium- to Long-term Plan of AIST

The National Institute of Advanced Industrial Science
and Technology (AIST) is a national research and
development institute that comprehensively conducts
research and development relating to scientific technology
of industry as a core implementing body of industrial
technology and innovation policies of the Ministry of
Economy, Trade and Industry.

AIST has 7 research areas, and using its comprehensive
strength as the largest public research organization in
Japan having 12 research bases with AIST Tsukuba at
its center, we promote a variety of activities to bring
innovation to society.

During the fifth medium- to long-term period from
April 1, 2020 to March 31, 2025, we set our mission
of “leading the world in solving social challenges and

creating innovation that contributes to strengthening
industrial competitiveness,” and we will focus most of all
on the following three topics:

-To lead innovation for solving social challenges

-To strengthen innovation and ecosystems generated by
the expansion of “bridging” between industry and research

-To organize bases that support innovation and
ecosystems

To maximize the outcomes of these topics, as a
Designated National Research and Development
Institute, we will strengthen and accumulate technological
intelligence along with pioneeringly tackling management
of the research institute, and will contribute to national
strategies.

Create the Future, Collaborate Together

Designing and co-creating the future with society. Encouraging mutual respect and endeavors.

Our values
We respect creating diverse values
through individual strengths and

organizational power.

achieving excellence in research

Employees and Budget

Our mission

We promote diverse activities beyond the conventional AIST roles:

discovering social issues and implementing solutions
underpinning intellectual infrastructure and assisting with policy advocacy

Our culture

We foster a culture that attracts
diverse people with high aspirations
and encourages mutual respect and
endeavors.

Employees (s of september, 2024)

Executives 10
Researchers 2,278
Administrative employees 79
Technical employees 14
Contract employees 3,180
Postdoctoral researchers 150
Technical staff 1,536
Visiting researchers 302
Research assistants 374

Number of researchers accepted through industry/academia/
government partnerships (Total number of researchers accepted in FY 2023)

From —companies 1,750
—universities 2,212
—public organizations 663

Financial results for FY 2023 cwnit : 100 million yen)

Revenue Total 1451.1

Intellectual property revenue 9

Technical consulting revenue Miscellaneous 48.8

17.3
Joint research revenue
338.3
Subsidy
654.3

Commissioned research funds

( from private companies )

19 Facility

maintenance
grants

96.1

3% As the figures less than 10 million yen are rounded off, the sum of the figures of each category may not match
the total sum.

3% The total revenue of the AIST Group are shown, and they are calculated for practical purposes to show the size
of business of the AIST Group.
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Research domains

Department of
Energy and Environment

Research Institute of Electrochemical Energy

Research Institute for Energy Conservation

Research Institute of Science for Safety and Sustainability
Energy Process Research Institute

Environmental Management Research Institute
Renewable Energy Research Center

Advanced Power Electronics Research Center

Global Zero Emission Research Center

envene-liaison-ml@aist.go.jp [=]

Department of
Life Science and Biotechnology

Biomedical Research Institute

Bioproduction Research Institute

Health and Medical Research Institute

Cellular and Molecular Biotechnology Research Institute

life-liaison-mi@aist.go.jp £

Department of
Information Technology and Human Factors

Human Informatics and Interaction Research Institute
Cyber Physical Security Research Center

Human Augmentation Research Center

Artificial Intelligence Research Center

Industrial Cyber-Physical Systems Research Center
Digital Architecture Research Center

ith-liaison-mi@aist.go.jp £

Department of
Materials and Chemistry

Research Institute for Sustainable Chemistry

Research Institute for Chemical Process Technology

Nanomaterials Research Institute

Innovative Functional Materials Research Institute

Multi-Material Research Institute

Interdisciplinary Research Center for Catalytic Chemistry

Research Center for Computational Design of Advanced Functional Materials
Nano Carbon Device Research Center

me-liaison-mi@aist.go.jp £

Department of
Electronics and Manufacturing

Advanced Manufacturing Research Institute

Research Institute for Advanced Electronics and Photonics
Device Technology Research Institute

Sensing System Research Center

Platform Photonics Research Center

Research Center for Emerging Computing Technologies
Semiconductor Frontier Research Center

rpd-eleman-mi@aist.go.jp £

I Geological Survey of Japan

Research Institute of Earthquake and Volcano Geology
Research Institute for Geo-Resources and Environment
Research Institute of Geology and Geoinformation
Geoinformation Service Center

soudan.gsj-ml@aist.go.jp £

National Metrology Institute of Japan

Research Institute for Engineering Measurement
Research Institute for Physical Measurement
Research Institute for Material and Chemical Measurement
Research Institute for Measurement and Analytical Instrumentation
Center for Quality Management of Metrology
nmij-info-mi@aist.go.jp £

B Specific Organization

Global Research and Development Center for Business by Quantum-Al technology

M-G-QuAT-plan-mi@aist.go.jp £

National Institute of Advanced Industrial Science and Technology



Toward the realization of
carbon neutrality

Response to energy and environmental limitations

To realize a carbon neutral society, we are conducting innovative R&D,
such as for novel solar cells, hydrogen energy carriers and synthetic
fuel, carbon dioxide capture, utilization and storage (CCUS), a next-
generation battery, power electronics, resource circulation, etc. and

developing technology for evaluation and reduction of environmental
risks.

Solar hydrogep production Atmospheric observations for
technology using seawater evaluating urban CO2 emissions

el - &
We aim at a practical application of artificial We are developing an analytical method
photosynthesis, which can produce low-cost to separate out the contributions from the
hydrogen using abundant sunlight and seawater. consumption of gas and liquid fuels and

biospheric activities by using the observed CO2
flux, O2 and CO2 concentrations in an urban area.

National Institute of Advanced Industrial Science and Technology
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" Toward a circular society
R

esponse to energy and environmental limitations

One of the key ideas to overcome social issues caused by a mass-
consumption society is resource circulation: a grand cycle of resource
consumption and recovery by utilizing waste as a resource. To accelerate

the structural shift toward a resource-circulating society, we develop
technologies and evaluation tools for efficient utilization of resources.

| Development of nitrogen circular Development of CO2 separation and
> " technologies recovery technology
[}

We develop ammonia recycle technologies using We develop zeolite membranes based on a
adsorbents consisting of Prussian blue-type computational approach for energy-efficient CO2
complexes. separation.

\

Experiment for the collection of high-purity aluminum by electromagnetic stirring

National Institute of Advanced Industrial Science and Technology
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Toward harmonization of h
industrial utilization and
environmental preservation

Response to energy and environmental limitations ¥

Development of resources, energy and land tend to be contradictory to
environmental preservation. However, both can be harmonized and are
necessary in preparation for improvement of the quality of our lives.

‘We contribute to the preparation for our future lives by integrating the
development of basic environmental information such as databases and £
the research of environmental impact measurement, evaluation, and
restoration technologies.

Technical development of
Distribution of chromium in subsurface environmental impact assessment at
soils in the Shikoku area coastal areas

We visualize risks of hazardous heavy metals in We contribute to technical development
soils in the “Geochemical and Risk Assessment of environmental impact assessment using
Map of Subsurface Soils” of the Shikoku area, physiological responses by environmental
and contribute to risk assessment of the soils changes of coral at Okinawa coastal areas.
generated by natural disasters.
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Cyber-physical system
technologies for improving
labor productivity

Measures for declining birthrate and aging population

A decrease in labor population requires us to improve labor productivity
and facilitate skill development and transfer in all industrial fields in
Japan. The development and utilization of cyber-physical systems (CPS)
in which humans and machines can corporate will solve these social
challenges. We are developing fundamental technologies that can create
values in a CPS society, and will implement these technologies in our

society with industrial collaboration.

R&D of human-machine cooperative Data assimilation by a deep neural
technology for remote-working network facilitates technology transfer

The robots utilize constructed cyber space as A cyber-physical production system that has
memory and work autonomously in a logistics- learned the machining process from skilled
simulated place. technicians determines the optimal machining
conditions by predicting the physical parameters
necessary to reproduce the machining process in
a cyber space.
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Connected factory demonstration environment at CPS building

National Institute of Advanced Industrial Science and Technology



Integrating healthcare
technology and services into
daily life

Measures for declining birthrate and aging population

To extend healthy life expectancy, we are conducting research and
development of technologies and services that monitor the health condition
of each person in daily life and provide intervention adapted to the
individual. In this way, we aim to realize a world that everyone can live in

good health without worry.
System for estimating health inhibition Health monitoring technology that can
factors be used in everyday life

We are developing a system that estimates the risk of We are developing technologies to monitor physical
falls from a map and walking data and mental conditions and evatuate health risks in
. 2 everyday life without the user feeling the=sepsors and

being aware of the technology.

Sy h
N

Experiment for estimating health conditions'




Toward realization of universal
medical access

Measures for declining birthrate and aging
population

We aim to realize a “society of lifelong engagement” by means of a
medical system, namely “universal medical access,” that guarantees
access to high-quality medical care and long-term care for anyone, at
any time, and anywhere, whatever their circumstances.

Development of long-term
extracorporeal ventricular assistive Development of a rapid testing device
devices (VADs) for metastatic cancer

To save the lives of patients with severe heart To reduce the number of deaths from
failure, this project aims to develop long- metastatic cancer, this project aims to develop
term extracorporeal VADs with excellent devices that allow a simple operation to rapidly

blood compatibility, long-term durability, and and quantitatively detect rare CTCs present in
capability to detect abnormal conditions. the bloodstream, with no omissions.

f

National Institute of Advanced Industrial Science and
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National Institute

Infrastructural inspections and
materials for a safe future

Contribution to resilient land and prevention of
disasters

Development of automated and reliable inspection technology for
securing infrastructure is crucial in Japan because the number of aging
infrastructures will grow rapidly in the next 10 years. Furthermore,
new materials for prolonging the life of infrastructure are also
demanded. We will establish new inspection and material technologies
by combining various techniques being developed in AIST and will
achieve sustainable infrastructures through the technology.

Deformation measurement of bridges Antifouling and weatherproofing
from digital images infrastructure by TiO2 coating

Deflection of bridges can be precisely measured By reflecting the results of material evaluation
by analyzing digital images. We also develop on the process, we accelerate the development
novel diagnosis technology that can reduce time of new structural materials with functions for
and labor by integrating information technology prolonging the life of the infrastructure such as

such as Al and robots into inspection. TiO2 hydrophobic coatings.

of Advanced Industrial Science and Technology




Regional research bases operated throughout the country

AIST has regional research bases with unique strengths located throughout the country. They respond to needs
of regional companies, and contribute to regional vitalization by collaboration with companies and research

organizations such as universities in the region.

AIST Tsukuba

1-1-1 Umezono, Tsukuba, Ibaraki 305-8560
As the core research base where seven research domains are all as-
sembled, we promote research and development toward solving so-
cial problems with close collaboration with industry, academia and
government.

AIST Tsukuba that bears headquarter functions

AIST Tohoku Research theme: resource recycling technologies

4-2-1Nigatake, Miyagino-ku, Sendai, Miyagi 983-8551
We sophisticate industrial chemical processes including synthesis
and separation and develop high-performance functional materials,
as well as utilize mathematics in material designs, and play a major
role in social implementation of resource recycling technologies.

Zeolite membrane module that uses energy-saving separation technology

AIST Kashiwa Research themes: Al and ergonomics

Kashiwa Il Campus, University of Tokyo, 6-2-3 Kashiwanoha, Kashiwa, Chiba 277-0882
We work toward social implementation of services that help people
maintain and enhance their capabilities through human augmenta-
tion technologies that boost human abilities using artificial intelli-
gence (AI) and sensing technologies.

Service field simulator

AIST Hokkaido Research theme: bio-manufacturing

2-17-2-1 Tsukisamu-Higashi, Toyohira-ku, Sapporo, Hokkaido 062-8517
We promote research and development of new bioproduction tech-
nology using the abilities of living organisms such as developing a
substance production platform using plants and microorganisms.

Cultivation of plants that produce useful substances

Fukushima Renewable Energy Institute, AIST (FREA)
Research theme: renewable energy

2-2-9 Machiikedai, Koriyama, Fukushima 963-0298
We promote R&D of renewable energy internationally and contrib-
ute to reconstruction through developing new industrial clusters in
areas affected by the Great East Japan Earthquake.

Anechoic chamber of the Smart System Research Facility

AIST Tokyo Waterfront
Research themes: digital technology, Al, zero emissions, biotechnology

2-3-26 Aomi, Koto-ku, Tokyo 135-0064
We play the role of an open innovation platform as an international
joint research center for the realization of a green and digital society.

Cyber-Physical-Systems Research Facility

National Institute of Advanced Industrial Science and Technology



AIST Chubu Research theme: functional materials

4-205 Sakurazaka, Moriyama-ku, Nagoya, Aichi 463-8560
We promote research and development of functional components.
Through organic interchange and collaboration aiming at social im-
plementation of technologies, we contribute to the vitalization of
industry and creation of the future from the Chubu area, which is a

center of manufacturing industry.

2

Ultra-thin silicon nitride ceramic substrate

AIST Kansai
Research themes: battery technology, biomedical technology, human-centric materials

1-8-31 Midorigaoka, Ikeda, Osaka 563-8577
We aim to develop industry and to realize a better life for people by
implementing in society research achievements of batteries, medical
care, materials, and information fields.

A prototype of a lithium-ion battery

AIST Shikoku Research theme: health care

2217-14 Hayashi-cho, Takamatsu, Kagawa 761-0395
We aim at the realization of a healthy, happy, long-life society through
research and development of technologies for measurement, visualiza-
tion, maintenance and improvement of health condition.

Point of Care Testing using Smart ELISA Chip

Hokuriku Digital Manufacturing Center
Research theme: digital manufacturing

10-2 Haruecho Edomekamiyamato, Sakai, Fukui 919-0462
We promote development of challenging manufacturing technology
that adds value to metal processing industry and textile industry us-
ing digital technology.

High heat dissipation-shaped metal component formed by metal 3D printer

AIST Chugoku
Research theme: materials evaluation technology

3-11-32 Kagami-yama, Higashi-hiroshima, Hiroshima 739-0046
We promote research and development on the production of func-
tional chemicals with low environmental impact, and on the evalua-
tion technology of polymer materials.

Cellulose nanofiber

AIST Kyushu Research theme: sensing for smart manufacturing

807-1Shuku-machi, Tosu, Saga 841-0052
We aim at new value creation by promoting research and develop-
ment of sensing technologies that contribute to realization of smart
manufacturing by making full use of technologies concerning mate-
rials, processing, device, measurement, and information.

Diamond electronic tongue sensor

National Institute of Advanced Industrial Science and Technology



Establishment of AIST Solutions Co.

AIST has been strengthening its organization and activities to enhance the commercialization of its R&D
deliverables for AIST’s mission to shoot social problems and to strengthen Japan’s industries. Based on the law
concerning activation of scientific technology and innovation creation enacted AIST established AIST Solutions

Co. (AISol) which is funded 100% by AIST, in April 2023.

In order to strengthen its capability to propose the best solution to the needs of industries and to the social
problem, AISol has constructed six primary business areas of “Energy Solution,” “Al/Semiconductor,” “Circular
Economy,” “Material DX,” “Biotech/Well-being,” and “Digital Platform,” leveraging all the technologies in
possession and in development by AIST. Focusing on these areas, AISol engages in providing technological
property, and coordination of joint research. In addition to joint research with industries, AlSol will promote

experimental and joint projects, value chain system and valuable startup business.

chnological p Joint research, Open innovation and

Iellectual ronert development and collaborative business

n properties .

eLicense ®Transfer deployment creation
Technical facility

¢ Provide R&D facilities ® Research and analysis of market trend @ Resolve social issues

° Provi.de engineer.ing facilities and needs ® Construct business value chain
Technical consulting @ Develop PoC-MVP © Launch start-up business

® Measurement, analysis, and examination
® Provide solutions

® Deploy pilot product

AIST Solutions business outline J https://www.aist-solutions.co.jp/contact/form.html

Development and succession of human resources that create innovation

AIST has a personnel system that allows human resources of every line of work and age to flourish.

Cross-appointment system

In order to build a research system that extends beyond the boundaries of an organization, AIST, as a core institution that links research and industry,

has a system for researchers who can belong to multiple institutions and are able to play active roles in research, development, and education in any

institution.

Technical training

AIST accepts researchers and engineers from universities, companies, and public testing and research institutions for defined periods, and enables

trainees to absorb technology under the instruction of AIST researchers. For students, we offer a broad range of support from internships to research

guidance for degrees in the framework of the technical training program.

Research assistant program (RA)

AIST hires graduate students of high ability so that they can focus on research for their degrees with less
financial worries. RAs can participate in R&D projects that AIST conducts and may use the results in their
theses.

AIST Innovation School

The AIST Innovation School was started in 2008 to develop young talent, and it has accepted over
700 trainees. Through the 2 courses that meet the needs of postdoctoral fellows and graduate students,
while deepening their scientific and technological knowledge, the school aims to develop human
resources with broader perspective and communication and cooperative skills to work with specialists of

different fields.

AIST Design School

At the AIST Design School, one can learn to be a co-creative leader while focusing on exploring actual
social issues with methods such as design thinking, system thinking, and foresight approach, etc.

We aim to foster human resources that can co-create with several stakeholders and pursue projects for
society with views of the future by providing a place where staff members of companies and AIST can learn
together.

AIST Design School Workshop in KAOSPILOT.

National Institute of Advanced Industrial Science and Technology



Highlights of Research Achievements

Starting as the Geological Survey of Japan in 1882, followed by the era of its forerunner, the Agency of Industrial

Science and Technology, and up until now, AIST has achieved numerous instances of breakthrough research and

development that have left their mark in the annals of science history. Here we introduce prime achievements

spanning over 140 years from the 1880s until today.

1880s

@—60—60 00

Geological map of Japan (1:3,000,000)

The first complete geological map of
Japan was published in 1889, a mere
seven years after founding of the
Geological Survey of Japan. Its his-
tory is closely linked to the develop-
ment of geology, industry and
mining in Japan, which began with
instruction by foreign nationals at
the beginning of the Meiji Period.

TIEL method of ammonia synthesis

The Provisional Laboratory of Nitrogen
developed the first national ammonia syn-
thesis technology using its original robust
catalyst. It is the result of Japan’s first
large-scale project and is recognized world-
wide as the “TIEL method of ammonia
synthesis.”

Transistor computer Mark-I1V

The Electrotechnical Laboratory
completed Japan’s first transistor
computer, the ETL Mark-1IIl, in
1956. It was then enhanced to create
the Mark-IV and Mark-IVA, leading
the way for commercialization of
computers in Japan.

PAN based carbon fiber

In 1959, the Government Industrial Research
Institute, Osaka, was the first in the world to
develop lightweight and high strength carbon
fiber from polyacrylonitrile (PAN) fiber, which
came to be used in clothing and other prod-
ucts. Research aimed at its practical applica-
tion was launched in the 1960s, and the

material is now widely used in a multitude of
products from fishing rods to airplanes.

Production process for glucose isomerase used to make
soft drink sweetener

The Fermentation Research Institute devel-
oped a method for producing super sweet
fructose by using glucose isomerase from
glucose. It later signed license agreements
with numerous companies in Japan, the US,
and other countries, which resulted in its use
all over the world.

Production method for transparent conductive film

The Government Industrial Research Institute, Osaka, was the
first in the world to develop technology for industrial production
of indium tin oxide (ITO) transparent
conductive film, which is indispensa-
ble to liquid crystal displays and solar
cells. This film also aided in the indus-

trialization of liquid crystal calculators

ITO transparent

conductive film

and is now the source of a huge
market.

Glass substrate
T e

Catalytic action of gold nanoparticles

Gold was considered to have no catalytic func-
tion, but in 1982 the Government Industrial
Research Institute, Osaka discovered specifically
high catalytic activity of gold nanoparticles (3—4
nm) carried on metal oxide surfaces. The activ-
ity was outstanding even at low temperatures,
and opened doors to commercial applications
like deodorizing catalysts, detoxification of

carbon monoxide, and gas sensors.

Anode alloys as the foundation for nickel metal hydride batteries

Research on the nickel metal hydride batteries used in hybrid cars
began at the Government Industrial Research Institute, Osaka, in
the 1970s. Around 1990, the first
nickel metal hydride battery that had
the same performance as lead batteries
at half the weight was created. It is also
garnering interest for use as a large sta-
tionary battery.

A breakthrough in single-walled carbon nanotube synthesis

A revolutionary synthetic technology for singlewalled carbon nano-
tubes (SWCNTs) called the “super growth method,” was devel-
oped, and a synthetic efficiency 1,000 times higher than previous
methods was realized. Furthermore,
the synthesized SWCNTs possess vari-
ous outstanding properties, such as
high purity, compared to those synthe-
sized by previous methods. Industrial
mass production has been realized.

High-performance MTJ device for HDD magnetic heads

We developed high-performance magnetic
tunnel junction (MT]) devices with crystalline

magnesium oxide (MgO) tunnel barrier for
HDD read heads, which have more than dou-
bled the recording density of HDD than before.
Such high-performance MgOTMR read heads

. photo courtesy of
are used in all HDDs manufactured today.

Fujitsu Limited

Planck constant measurement for the new definition of the
kilogram

We developed a technology to accurately evaluate the shape of sili-
con spheres and succeeded in measur- ’
ing the Planck constant with high
accuracy. In 2019, the definition of
the kilogram was revised to that based
on the Planck constant determined by
research institutes in five countries
including AIST.

National Institute of Advanced Industrial Science and Technology



General inquiries
L https://www.aist.go.jp/aist_e/inquiry_e/form/inquiry_form.html

Collaboration and technical consultation
I https://www.aist.go.jp/aist_e/form/col_inquiry_form.html

Research achievements
- https://www.aist.go.jp/aist_e/list/us_latest_research.html

Facility tours
- https://www.aist.go.jp/aist_e/exhibitions/

@ Science Square Tsukuba
© Geological Museum
@ Life Technology Studio

Employment
I https://www.aist.go.jp/aist_e/humanres/

National Institute of
Advanced Industrial Science and Technology
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