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The National Institute of Advanced Industrial
Science and Technology(AIST)

AIST, one of the largest public research organizations in Japan, focuses on
the creation and practical realization of technologies useful to Japanese
industry and society, and on “bridging” the gap between innovative
technological seeds and commercialization.
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Research fields(7 research domains)

*Electronics and Manufacturing

*Materials and Chemistry

*Information Technology and Human Factors

*Life Science and Biotechnology

- Environment and Energy Fukushima Renewable Energy Institute, AIST (FREA) n\

*Geological Survey of Japan N N
AIST Tokyo Waterfront \ \

*National Metrology Institute of Japan \

AIST Tokyo Headquarters \

| Personnel \ pE

Hokuriku Digital Manufacturing Center, AIST \ \

Researchers

2,200 o e
(Total number of

personnel working at AIST)

* As of the end of March 2024.
However, visitor data from
companies and universities are
based on the 2023 fiscal year
results.

**Personnel numbers are rounded

Administrative

employees 700
Contract

employees 3' 200
(Induding postdoc)

Others 6 ’ 000
Visiting researchers/employees
from companies,universities, etc.

AIST Chugoku B

\  AIST Shikoku

\ AIST Chubu

e

Ste @ Nagoya Ekmae Site

5,800 “I."-.‘VAIST Kansai
AIST Solutions employees 200 '

to the nearest hundred, so totals

may not match exactly. AIST Kyushu  \

12 research bases across the country

NATIONAL INSTITUTE OF ADVANCED IHPUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



AIST in 10 years’ time AT
National Innovation Ecosystem

This initiative aims to accelerate technological advancements and
strengthen industrial competitiveness.

Busines

Social implementation

= Social implementation

AIST collaborate with
universities and companies

AIST implement the results in
- society through AIST-start-ups or
o ble existing companies

institution

Returning corporate profits to
create the next seeds




AIST Solutions Co. _ZTAIST

e Torls

*AIST Solutions is a company that launched in April 2023 to put the
National Innovation Ecosystem into practice.

*The role of AIST Solutions is to mediate AIST and industry sectors, by

integrating technology and marketing.

TECHNOLOGYXMARKETING

Market / Society Products & )

Services

Social
Implementation

\,

Open Innovation and

collaborative

Backcastlng Corporations

AIST business creation
SOLUTIONS .
Proposal of Launching
research theme/idea Startup Businesses
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AIST’ Recent Initiatives Based #LAIST

on National Strategies

Al )
ABCI3.0 Semiconductor

. i
Al Brldglng Cloud Infrastructure (ABCI), is with 300 mm silicon wafer pilot line
an open computing infrastructure for both
developing Al technology and bridging Al HIC
technology into the industry and the real Quantum !|| G-QUAT
world In 2023, AIST established G-QuAT, which
stands for “Global Research and
H , Development Center for Business by
1 B Materlal DX Quantum-Al Technology
[ MPI (Materials and —
N Process Innovation)

MPI Platform
High-throughput data-driven

materials research and
development

- Ceramics/Alloys,

- Organic/biomaterials



https://www.aist.go.jp/aist_e/guidemap/chugoku/chugoku_map.html
https://www.aist.go.jp/aist_e/guidemap/chugoku/chugoku_map.html
https://www.aist.go.jp/aist_e/guidemap/chubu/chubu_map.html
https://www.aist.go.jp/aist_e/guidemap/chubu/chubu_map.html
https://www.aist.go.jp/aist_e/guidemap/chubu/chubu_map.html
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Development of Advanced Materials for Green Devices and Circularity

To achieve carbon neutrality by 2050, the creation of a low-carbon society has become
an urgent issue, so development of a high-performance green device is important.

* In most case, resent high performance green devices is using the many rare
metals and critical materials, considering from the perspective of resource

e leti : s : : : GOODHEALTH
depletion, recycling and reuse are becoming increasingly important. et

+ However, these devises is a made from, resin and ceramic materials by
using their respective functions, recycling and reuse are difficult.

* In the future, it will be necessary to consider easy reuse and easy recycling
design in manufacturing.
» Another important CE factor is reduction of the CO, emission in manufacturing.

Integration of the Al and loT
technology

Green devices

In, Sn

http://www8.cao.go.jp/cstp/society5 0/medical.html

Ni, Mn, La, Zr Ni, Co

Energy creation

a .

Artificial

All-solid Li-ion

Battery {ldemitsu) Per|OVSkI|t|e
Energy storage ARARES
2 Ga203.GaN
#Ru02 etc

Energy-saving Superconducting
(Fujikura)

ot ° producing by
Sensor o = Physical space  Bie bt

, Application to Infrastructure
Wearable Sensor in Circular Manufacturing

Data-Driven Society
OELD
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Establishment of circular manufacturing  =arsr
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saving resources energy conservation CO2saving

+ To establish a circular economy, it is essential not only to
economic value(Resources, their supply chain, and performance)but

also to solve social issues (reduction of CO2 emissions) . g ﬁ'fﬁ
- From the standpoint of resource circulation, CO, emissions, and = |
costs. remanufacturing is more effective than recycling them back . = 3

into raw materials.

- Reman(or Direct material recycling) saves resources, energy, and
CO2 emissions compared to new manufacturing.

« Compared with recycling to row materials, remanufacturing saves B OEM New M Remanufactured

resources, energy, and CO2 emissions. Source: UNEP-IRP, 2018 (Fig. 22)

Promotion of circular manufacturing LcA:co2 emission. resources and Value

I Advanced Devices'Materiali » 6G, semiconductor ——
G High Durabllity/HighFunctional | Prot-iuction | i Eﬁ!i:rf)illlcs; battcrlcs ‘:,;‘qﬂ‘ : .«a.l
- Ceramics Ebmpensats P » Construction | 35 ﬁﬂ-
. Metal Ceramics on Metal . Mobili J e “g )
. Resi Ceramics on Resin - obility em ' ~H
esins Metal + Resin * Medical o L i

Easy recycling
design

Design for easy-
Remanufacturing

I Conventional: Recycling Technology I Remanufacturing Technology

"Standardization” of recycled materials is extremely important !

NATIONAL INSTITUTE OF ADVANCED IHPUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



s AIST

reoly e Kl s CalvwresTrevlae:

Circulation Manufacturing with Advanced
Processing Technology, DX and Design

To establishing a circular manufacturing, Advanced processing
technologies, Digital transformation, and Design would be key points.

*Collecting and analyzing product
lifecycle data

*Optimizing material reuse and
recycling

*Enhancing traceability of resource

circulation in the supply chain

*Multifunctionality
*Durability
*Easy decomposition

Circulation
Manufacturing
= Economic
value
* Social issues

Advanced Processing Technology

=Smart Synthesis: Realization of new functions
Pushing the limits of conventional processes
*Green Manufacturing:
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Design for Circular Components
Realization of durable, high-performance and resource-recycling materials

rapea—» . -

D) @) Difficult to separate  owpower-ouk HihPover
Conventional technology

EAUCE
| (-1 SR
P Monometallic structure
» Easy Reman,
substrate High functionality, high durability

Development Technology 1:
Componentization in a single material system
Stacked structure, molecular bonding

substrate High functionality, high durability

Development technology 2:
Componentization in a multilayer structure

su bstrate

Energy-saving process from raw materials to components



Advanced Coatings technology ASLAIST

+ Conventional physical and chemical processes are high-temperature processes.
+ AIST has developed a ceramic coating at low temperatures!

« Advanced composite materials (ceramics/plastics) are possible with low environmental impact
processes.

11 Thermal spray
o
e o b LT &= =
o Hglh ®1000°C
s . =
— 1 = 3
»
CVD method 8
8 ¥4 _.:LIi ) ':' m i 3
,.._»rﬂau.::@ . 10 1078 M:o
4o | - Film thickness
lir-, :
PLD method M U-\ UV pulse laser ceramics

et») \

=a —p dg %% Nozles

A e v 9 ozzles
@ Ml =

Solution coating UV irradiation : o
Realization of lightweight components PAMOD Hybrid Aerosol Deposition

with photoreaction techniques with plasma spraying techniques



Design-Manufacturing-Recyclable Materials  =zasr
Direct material recyclable glass-free resistor film for SiC power module™ ™

- Chip resistor is produced by using screen printing and high temperature sintering(800°C) of the paste, It is
difficult to separate Ru from, chip resistor including glass and Pb. = Directly material recycle

+ SiC power modules are designed to work at operating temperatures around 250°C.
OSiC power modules

Conventional module Advance module

e

SiC power conditioner  EV  Inverter for Railway

Snubber resistor Snubber capacitor Snubber resistorSnubber capacitor
Semiconductor device

Metalized ceramic board

Heat rdlease fin Operating at high temperature and high switching speed

E Ru Prices
glass

| Resi_?‘_t_gr materials
y B ]

http://www.rohm.co.jp/web/japan/r what10-j

ORu resistor film

g
OPhotoreaction process ¢ | TCRcontrol
UV- irradiation RuO; films(graded structure) -Bead ‘
D L Substrate No glass phase ’ Temperature (K) Directly separable film

RuO: films (flexible resistors) are developed using a photoreactive process on polyimide or
Al;0Os; substrates, without the use of glass or Pb, to control the temperature coefficient (TCR).

NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)



Application of Ceramics Coating
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Function X Durability X Resource recycling

YBa,Cu;0,
Current llmlters Filters

| v Supercon
ducting
film

Nuclear Fusion

Photo reaction

Anti-Corrosion Coating = =

Hard coatings

AlO3 Y,05; |npsulating

films

Cu, film

BaTiO,, PZT - |-
Capacitors

L77.

Infrastructure

do. 8S|’0 2T|03

6G antenna, .
Semiconductor Wiring ﬁ, S?Iar cells
e~ - Displays

Metal film A
ho, SnO,:F

¥ \\%

I:Iexible resistor
Power Electronics

Semicond %
ucting film

n03

Advanced
ceramics films Flexible thermistors
WO, TiO, e
Magnetic Photo catalysts
\ e, ' films
vox T —
Die.lectric Smart window
films
CsVO; Infrared temperature sensors
CaTI03 Pr

Optical Lighting, Roads, Agriculture

films
\

Light-emitting components Mechanoluminescence




Industrial Applications S AIST

Olnfrastructure OAutomobile
Bridges, piping, high-rise buildings, housing Power e::lectronics passive components,
Rustproof, highly durable, highly functional lightweight frames, fuel cells Ev vehicle Market
Corrosion: Fluororesin — Inorganic coating Passive components Mﬁﬂd of 2033
5 . 3 Research Neste
Thermal Barrier: Smart Window: VO, ,WO, TiO, \ TGl Viehicls Mkt
Ceramic coat/metal, resin 4 . Ef:jected tt: exc:e’edf 1.21321600.5
», 1ion o e end o
: k . | : : | _é Automotive LED Lighting

; _ | Market
Lightweight: CFRTP Headlight US$62 billion by the end of 2033

m Electrolytic corrosion — Coating High-power LEDs

Infrastructure Anti- A e Rare earths:Y;Al;0,,:Ce;1300° C

Corrosion Coatings Market US$3.8 billion over 2028
US$43.3 billion in 2028

OPassive components
OOLED device OLED: US$57 billion in 2026 A smartphone is said to contain approximately 800 to 1000

(IDTechEx Ltd) multilayer ceramic capacitors (MLCCs). Additionally, the
number of resistors exceeds several hundred, with ultra-small
Transparent Conductive Film US$11.3 billion by 2032 chip resistors such as 0402 and 0201 size being widely used.
e
vy 2023: US$32.3 billion
DC power Cathode t _‘% g In smartphones and wearable devices

"gﬁﬁj\ 0402 size (0.4mm x 0.2mm) electronic components.
Nt Need for miniaturization to achieve high functionality in

g i
R
e e
-

ity S

8 a limited space.

- -

Flexible resistors
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AIST International Partnerships

Crasmw o Paisw, Cbldawan
® AIST concludes MOUs with world's leading institutes seeking to strengthen the international research
® AIST contributes to establishing the global system for sustainable development, serving as the hub of the international research network.
® AIST builds up efficient environment to collaborate with foreign researchers and provides opportunities for foreign personnel.
B Germany Sj== Norway *] canada
@ Fraunhofer-Geselischaft zur Forderung der angewandten  # The Foundation for Scientific and Industrial Research (SINTEF) @ National Research Council of Canada (NRC)
Forschung e. V. (FhG) # Institute for Energy Technology (IFE) * Department of Natural Resources Canada (NRCan)
@ German Aerospace Center (DLR) * University of Toronto : f :
* German Research Center for Artificial Intelligence (DFKI) (%Expired in Feb. 2025)
B vk wf= Finland B Russia E= us.aA.
# The University of Sheffield @ Technical Research Centre 4 Russian Scientific-Research Institute for Metrological ® National Institute of Standards and Technology (NIST)

of Finland (VTT) Service of Gosstandart of Russia (VNIIMS) ® Brookhaven National Laboratory (BNL)

#* U.S. Geological Survey (USGS)

* The University of Manchester

B ev

® Joint Research Centre of the European
Commission (JRC)

po—
— Netherlands

@ Nederlandse Organisatie voor toegepast-
natuurwetenschappelijk onderzoek TNO (TNO)

@ Mlmstry of Mineral Resources and. 7 # National Instltute of Metrology (NIM)
Energy. in Mongolia (MMRE) :iiisiiisgfiiiitinnee L L.,

# NMi Certin B.V the Nederlands Meetinstituut (NMi) N a Research In:

Switzerland Bl Taiwan”’

# Swiss Federal Laboratories for Materials Science General Directorate o @ Industrial Technology
and Technology (Empa) Research and Exploration’ ¢ Research Institute (ITRI)

# Federal Institute of Metrology (METAS)

[ singapore
* Agency for Science, Technology and Researc (A'STAR

B B France
® Centre National de la Recherche Saentifique (CNRS)

® Commissariat a I'Energie Atomique T i easieies
et aux energies alternatives (CEA)

# International Bureau of Weights and Measures (BIPM)
# University of Montpellier (UM)

E Brazil

% National Institute of Metrology, Quality and

@ National Science and Technology

e Austria : Development Agency (NSTDA)  “::ii: ._ - Australia Technology (INMETRO)
# GeoSphere Austria (GSA) * ?r:ltm")a' Institute of Metrology, Thailand i @ Commonwealth Scientific and lndusmal
® o38° Research Organisation (CSIRO) - ® Combprehensive MOLIs
El Portugal m— India New Zealand @Comprehensive MOUs
# Institute for Systems and Computer Engineering, # Indian Institute of Technology Hyderabad (11TH) # GNS Science (GNS) Specific MOUs(excerpts)
Technology and Science (INESC TEC) # All India Institute of Ayurveda, New Delhi (Al1A)

As of January 30%", 2025

If you would like to collaborate with us, please feel free to contact us.
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Thank you for your kind attention!

https://lwww.expo2025.or.jp/en/
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Tokushima Wakayama

Schedule
184 days from April 13 to October 13, 2025



