











BRPOBERBOANIBAKE > EURESMATTRERNS I/ > B197T4FMITN
o AE2024FEXNBAAHESF | MR OESBAFRES H - i REUE ETHENAARESNH
FERRAR T IRE BB RN REVENRERELEMNGRESRERT > AR ESEEE
BEMNKEAESNEE > TREANNEEMAREVEERRRERUETRJIRNBRLRE » REEAR
MRBERZBEBERRXERE > BIEBAZHENE -

BHEPORTIRARREL THEADR |  TEXERENG ) BTEBAE ) EXRE > HERX
DEBRERMERE > UERSBEROEENHBRRANENSMARKR - ERPOMEET X
EMHREARBSERE > HHGARAERHARECRBHSERLFET T RFREESR
b4 (|ALSH) AR 1 > B THAFER 3DHE (Monolithic 3D) R MM E ; &R ORE
MARERSTREZRMRE > BREARERERERAREUCEERAREREDSF » HEHHE
ZRRGEMBMAMFCERERERRBELUETIENZME > SEMKMMNE > HEHEERFTE
Bt SS AR F O R R | ~ TEIRFAE | BT RRBEE ) SR 14ERESE !

BRAPOHDREATENEERFE > UBREES EEMBEFAARERFERMRE T
B NHEMEREAMEESR BEEXRER > @3 TAHRKSLER ) EX5HE (B4RTHRKR2
BN THRERRERFERLCERBEARENSIE ) TS (BESR6ER3IEAN)TER
MERABKMARRBES ) ERFE (BE3IRER2ZEAN) F > EOBEGHESHEN > B
BRMAMREAERER  BEETHARBRMSEARAF - ERFAOERKHLARENETRE
RFAIEFNAAEERMERAEMRSURE > RO BRERAKAFAE - EMEF S &XAME
BEUARIEMZERPOERRAFHNE  BERBHRMATHAIF 100 daysHFREF - &R+
DUHESHERBERER  EAFERHEARKEFOCTHAMREBETERFH/\MAZETREREFER
F o XFBBERXEAEEHREFNEES -

BERAPOTBEBEIERSE > RKESMEERHTEREE 2HEBERZHN > FRE
FEBEMZZ2EREFATEGR R OSHFRETRERIKRER > ERERSHEEMCHER
BERZAREEARAR ) ETEEAERIAFCERBESERG IRERFPLEEESH
EMEENRE  BECEANSEMNERSZMERTIEZRE—BREMNIRKHEER Moore
Nanotechnology Systems, LLC (Nanotech) R 8@ KEEREQATAFEE BREMIBAER
. REBEEABBAIREZEEAZG  BEZNMS2HERREAAREE ) BEEBRENAS2T
HEER MR ER > BEEE o

BRERK > &R FOFLUFABZRNENRE - BB TP ERAGEAMEEHLREES 1 -

M8 - EIFFRAZEIABPREMEEN  UR TREGRNBARAERBBEHEFS 1 S=

AEMBRBTaXERIESMAZE > SHKAFREENZENER > BREFAMAFAELERT
Ko FBBERAZEBREERBRIRBEETLHIREE -

RERDPZE—FESARENABR > GHPOSRSE 2025F) EXRERRERBRBAKMAR SR
O (BBEGEPO)  SERAUARSERANBERKREN  BRGE—TMEERESFREKMEIF > B
BEREHESHEREIHFEER > BEABFRARRASERNEMBENERGRS 7 > TEERD TER+
FREAZE !

Taiwan Instrument Research Institute (TIRI) is a renowned national research institution
positioned as the "Dream Incubator for Frontier Technology" within the industry-academia-
research community. Established in 1974, it officially celebrated its 50t anniversary in 2024.
Aligned with government policies, TIRI has consistently followed the principle of replacing key
components and instruments imported from abroad with domestically developed systems.
TIRI provides customized instrument development services for cutting-edge technologies and
leading academic and research institutions and is dedicated to promoting the development of



instrument technology in Taiwan. We provide tailored solutions for domestic and international
forward-looking academic research units and industries to facilitate the effective utilization
and sustainable management of national scientific and technological resources, strengthening
societal benefits.

Moving forward, TIRI focuses on specialized fields—"precision optics,"” "vacuum
coating and equipment,"” and "biomedical optoelectronics"—honing its core technological
competencies. With the core strength of instrument technology, it supports the academic
community in pioneering cutting-edge academic research achievements. Established by TIRI,
"Joint Laboratory for Advanced Materials Processing Research" assisted the joint team
by Assistant Professor Der-Hsien Lien, a Yushan Young Scholar at National Yang Ming Chiao
Tung University and TSMC in researching "atomic-scale ultra-thin oxide (indium oxide)" to
develop new materials for next-generation semiconductor 3D stacking (Monolithic 3D) process
technology. TIRI provides opto-mechatronic integration and vacuum technology services,
collaborating with professors and research teams from domestic universities and research
institutions to jointly develop customized and specialized instruments required for various
cutting-edge scientific research. This has enhanced the value of academic and research
technologies, leading to 14 awards, including the NARLabs R&D Service Platform Highlighted
Achievement Award, the National Innovation Award and Future Tech Award!

TIRI promotes and implements projects planned by the National Science and Technology
Council (NSTC). It provides collaborative technology service platforms through interdisciplinary
integration and industry-academia alliances to assist academic and research teams in enhancing
R&D capacity, linking them to industrial applications. The projects include the "Angstrom
Semiconductor" Initiative (involving 7 teams from 4 universities, and 2 research institutions),
the "loT Information Security Development Project for Intelligent Manufacturing and
Semiconductor Processing Testing Field" (involving 6 teams from 8 universities, and 3
research institutions), and the "Smart Dust Gas Sensor R&D Service Platform" (involving 6
teams from 3 universities, and 2 research institutions). By horizontally integrating multiple
academic and research units, it bridges the gap between academic research findings and their
industrial applications. It cultivates the next generation of high-level R&D talents in instrument
technology. Furthermore, TIRI hosted the joint achievement exhibition of the 5 intelligent



machinery projects promoted by the Department of Engineering and Technologies of NSTC.
It demonstrates academic technological innovation and R&D, the value-added services of
NARLabs platforms, and the industry-academia matchmaking efforts of the Engineering and
Technology Promotion Center. It was selected as one of the 100 days' of notable innovation
achievements of the Presidency of Ching-Te Lai. Aligned with national policy development,
TIRI has assisted the Taiwan Space Agency in developing more than 10 sets of Formosat-8
primary and secondary mirror lenses over the past five years, supporting national space mission
tasks while promoting the space industry.

TIRI also actively establishes international cooperation. In addition to assigning personnel
to participate in international conferences and exhibitions and visiting international
organizations, it invites internationally renowned scholars and outstanding individuals to
visit TIRI to conduct lectures and training courses. Key international academic, research, and
industrial units collaborate and exchange through project commissions and joint research,
deepening international partnerships. Adhering to the principle of industry-academia-research
technological integration, TIRI integrates domestic academic and research teams in intelligent
machinery. It has collaborated with Moore Nanotechnology Systems,LLC (Nanotech), the
world's No. 1 supplier of ultra-precision machining systems, and Taiwan's DKSH to establish
the "Joint Research Laboratory for Ultra-Precision Machining Technology." Since its official
launch, this laboratory has supported the development of precision optical components to
assist academic and research teams in enhancing their R&D capabilities. It promotes Taiwan's
precision optical component manufacturing technology to the world, aligning with international
standards.

Looking ahead, TIRI will leverage the launch of its new R&D building to establish three
major technology service platforms: the "Localization Platform for Semiconductor Process
Equipment and Materials," the "R&D Hub for Academia Collaboration, National Defense,
and Spaceborne Remote Sensing Systems," and the "Promotion Platform for Advanced
Organ-on-a-chip Technology and Industry Development." These platforms will support
cutting-edge academic research, provide a solid foundation for technological innovation, and
bridge the gap between academic research and industrial needs. TIRI will enhance Taiwan's
capabilities in localizing academic and industrial instrumentation continuously.

Finally, | have an exciting announcement to share. TIRI will officially change its name to the
National Center for Instrumentation Research (NCIR) in 2025. This new name emphasizes its
status as a research-oriented national institution. In the future, we will continue to strengthen
international cooperation and technological innovation, promote national missions and
policies, and work hand-in-hand with various sectors to enhance Taiwan's international
competitiveness in technological R&D. We actively strive toward the path of leadership for the
next fifty years!
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<~ Three Major R&D Service Platforms
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In order to efficiently execute the polices of National Science and Technology Council
(NSTC) and the tasks assigned by National Applied Research Laboratories (NARLabs), TIRI
has established 3 major technical service platforms, including the "Localization Platform
for Semiconductor Process Equipment and Materials", the "R&D Hub for Academia
Collaboration, National Defense, and Spaceborne Remote Sensing Systems" and
the "Promotion Platform for Advanced Organ-on-a-chip Technology and Industry
Development". With the benefit of the 3 platforms, TIRI is devoted to developing frontier
technology while providing the key components and dominant instruments required by
the NSTC 8 Major S&T Areas in collaboration with domestic top universities, colleges of
semiconductor research, and research centers for national defense technology. It has always
been TIRI's priority mission to support domestic fundamental research, cultivate scientific
professionals, promote industry-academia-research alliance, commercialize academic
innovation, and implement the localization of advanced equipment technology.

(1) Mg EiERREMRENLIRBF S

Localization Platform for Semiconductor Process Equipment and Materials

IRFEZIER Service Items

O EZE5H AR R A RIS B IE

Vacuum gauge & pitch standard calibration
O SEEE TR TR A

Optical thin film coating & metrology development
O SERRRERERE

Advanced thin film process and equipment development
O ETHRERRTHARES

Vacuum chamber customization and system integration
W RHCKERREER DA

Nano-micro thin film coating and inspection analysis

O BRIGHRERNEITERNRE
In-situ monitoring & control system of thin film coatings

O TR E R F G 3 SRR A
Sub-A microstructure investigation and applications

W RTF/EEREER L fiT B E 1
ALD / ALE technology and equipment development



(2) 215 ~ EPRAXZHENRBPREHARFD
R&D Hub for Academia Collaboration, National Defense, and Spaceborne
Remote Sensing Systems

BRFZIEH Service Items

O EENEHRE (o) BRI
Customized design and fabrication for optical lens & components

N AR ER i B AR R R 75
Fabrication and inspection for meter-scale aspheric mirrors

W AR 2 8 R 2 S 5%
Customized optical thin film coating for aerospace applications

WO R REEHE AR R
Optomechatronic systems of reflecting telescope

O FRCEE EERESR
R&D of various optical remote sensing payloads

W St EE K AERME
Development of hyperspectral image and applications

(3) RERAMEHREEREHRBFES
Promotion Platform for Advanced Organ-on-a-Chip Technology and Industry
Development

IRFEIER Service Items

O MmERERE ERNEREL
Trial production and standardization of microfluidic process

O £EEF / RERFHEARRESTRAR
Customized modules for biomedical chip/organ-on-a-chip

O £HRF /RERF 3R BARKEZAR

3Rs alternatives verification and testing for biomedical chip / organ-on-a-chip

O £BEF/ AEERBARFES N EHE
Biomedical optoelectronics testing, verification & incubation services

63 RO EERMER

¥~ Core Values and Key Technologies
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TIRI is the only organization in Taiwan that can target all fields of academia and develop
customized special instruments needed for cutting-edge research. It has long focused on
the development and application of instrument technology platforms, the maintenance and
operations of core facilities, and the refinement of core technologies. As a solid backing to
support academic research, it offers an opportunity for Taiwan's academia and industry to
develop autonomous instruments.
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Go  RAsER:

N Key Technologies

Advanced Vacuum
Technology

FERTE
Cutting-edge
Optics

B

Biomedical
Optoelectronics

T IR ERNIERE
Advanced semiconductor processing
O EFRBEAS

R&D of atomic level equipment

£ FoEMEIRE

Advanced material development

£ BB TR

Precise opto-mechanical technology
£ SRR

Hyperspectral remote sensing technology
£ LiRFER B ES

Advanced opto-electro instruments

£ B RS
Medical device accelerator
£ EHEGEEEHE
Consultancy in FDA approval
£ EENTERBEAR
Biomedical photonic & biophotonics
instruments
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0>~ Main Services

W #ITEKKEET Executing crucial policy tasks (Government)

W FTIREZZEHE Supporting major academic projects (Academia)
W il () Ea{t Commercializing novel technologies (Industry)
W HHFEHE Boosting popular science education (Talent Cultivation)

ERFERFT

Government

& HHEMENSHERRETHILRE

Striving for domestically self-developed and self-
fabricated advanced instruments and facilities

B EEEE N EOE R
Developing satellite remote sensing technology
£ TREXGEBERHETAE
Supporting the precision health programs
under the "Five Trusted Industry Sectors"

£ ZREIKXPHRERR
Supporting the establishment of the disaster
prevention and warning system

£ HERBERERE

Assisting the development of precision agriculture

J

Academia

DHEZSFTE - RHETE
Participating in industry-university cooperation
program and enhancement projects

XRBHETERERIE
Supporting the prototyping of research programs

TEERENHEREMERSEAY

EEHEMRS
Cultivating and guiding biomedical teams,

and carrying out the project of "Rebuild After
PhD’s Industrial Skill & Expertise (RAISE)"

HESEREN RIS 2 Eaa i
,\ﬁﬁﬁfﬁﬁ‘%%’%nu

Jointly researching and developing instruments,
technologies, and special instrument systems

for prospective research

J

FERST

Industry

# REOLERETHRBRNLMETHE
rhass

Developing customized photonics and vacuum
instrument system, as well as its critical
components

£ REBEABRTHRTEERERER
%*}.HE?‘

Providing the service of precision optical
component design and production, as well as thin
film processing

£ HENEIIR ENPRARE R R
Assisting the establishment of the automatic
optical inspection system in production lines

£ X EMER ~ AE - BRERT
Providing one-stop service related to medical
device laws, testing, and verification

£ SABRKRESREEERE
Introducing the information security and smart
manufacturing management process

Talent cultivation

BINRSERBEERE
Organizing instrument-related student
competitions

BEXKMAFTEERMEHE

Fostering talents in instrument technology and
launching science popularization & education

HARELEIR A ~ REROEFR
Publishing "Instrument Today" and "TIRI
eNEWS" for news, activities and instrument
knowledge

ZEBERNCE ~ EZERIMAER 2
e

Participating in domestic and international
seminars on photonics and vacuum technologies
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The "Joint Research Laboratory for Ultra-Precision Machining Technology:"
Launched to Cultivate Talents for Ultra-Precision Optical Machining in Taiwan
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To strengthen the industry-academia collaboration, TIRI hosted the "Workshop on
Ultra-Precision Machining Technology for Advanced Optics." It integrated Taiwan's research
team in intelligent mechanics with Moore Nanotechnology Systems, LLC (Nanotech), the
world's leading ultra-precision machining systems suppliers, to establish the "Joint Research
Laboratory for Ultra-Precision Machining Technology." This collaboration will create a
comprehensive training base for the cultivation of talent in ultra-precision optical design
and manufacturing. TIRI also plans to collaborate with academic and research teams to
establish a complete training mechanism, which will contribute to the development of
internationally competitive talent in ultra-precision optical machining in Taiwan. TIRI extends
the manufacturing process of optical glass lenses to advanced materials like alloys through
ultra-precision machining. This acceleration of ultra-precision machining technology in the
development of optical components for the next generation of optical systems not only aids
in upgrading domestic industries but also propels Taiwan's precision optical component
manufacturing technology onto the global stage by aligning with international standards.

EMfRER PO T BEENIHEERE | EXNE > BMRR&ERPOEEZFE (7HZM) & Nanotech EIf2%E Mr. Scott
Gerhard (FiHFAER) > BEIR2BEHEREE—RER °

Group photo taken during the official launch of TIRI's "Joint Research Laboratory for Ultra-Precision Machining Technology".
Dr. Cheng-Tang Pan, TIRI Director General (fourth from left, front row) and Mr. Scott Gerhard, Vice President of Nanotech (fifth
from left, front row), along with experts and scholars in Taiwan’s optics field.
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TIRI Continues to Participate in SPIE Photonics West 2024
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TIRI participated in SPIE Photonics West 2024, the world's largest international
conference and exhibition in optoelectronics. It promoted TIRI's R&D achievements and
technological capabilities through international seminars and specialized exhibitions in
the field of optoelectronics, enhancing its global visibility. TIRI colleagues were invited to
Taipei Economic and Cultural Office in San Francisco, to share their industrial experiences
and recommendations with professors and optoelectronics manufacturers from home and
abroad.

&ERIFOZE SPIE Photonics West 2024 B ER T » £EB5S3EE Nanotech BI#8# Mr. Scott Gerhard (£ ) EEEAKRACEEH
®(E=Z) EEMOR ; AERRE{CEREBANNEIR R CEMAEITRN

TIRI participated in SPIE Photonics West 2024. Left image: Mr. Scott Gerhard, Vice President of Nanotech (second from left)
and Professor Jeffrey Chi-Sheng Wu of National Taiwan University (third from left) visited TIRI’s booth. Right image: exchange
with professors and optoelectronics manufacturers from home and abroad at the SPIE exhibition.

2024/03/16

v BEROREERBTIEMESHEHS
rEMEESRNGEE ) BRFEESFEHFhE
TIRI and ASME Jointly Promote the "NARLabs Smart Machinery Competition" to
Demonstrate Young Students' Practical Skills
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TIRI has collaborated with the American Society of Mechanical Engineers (ASME) Taiwan
Section, to organize the Student Professional Development Conference (SPDC) competition,
officially named the "NARLabs Smart Machinery Competition." SPDC is divided into design
and presentation competitions. The theme of the design contest every year, characterized
by being interdisciplinary and close to life, guides students to combine theory with practice
while attracting more students to consider instrumentation design and manufacturing. The
title of the 2024 design competition was "Robot Mini Golf." "The Robot's Golf Journey" team
from National United University won 15t place in the design competition this year. Chen-We
Chang from National Tsing Hua University won the speech competition.

I B RES 2GR | L ERIGRER S A SR
Group photos: The competition site (left image) and the awards
ceremony for "NARLabs Smart Machinery Competition" (right image).
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The "Secret Bases of Scientists" Exhibition Showcases Optical Lens Development
Technology for Remote Sensing Satellite
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The NARLabs collaborated with the Taiwan Space Agency (TASA), and the National
Taiwan Science Education Center (NTSEC) in holding a three-year-long special exhibition
"Secret Bases of Scientists." Visitors are expected to discover their delights of playing with
science through interactive games. Meanwhile, they will deepen their understanding of how
scientific research is conducted. TIRI exhibits a structural model of FORMOSAT-5 under the
optical system. Visitors can better understand the imaging principle of a remote sensing
satellite through the captioned pictures and hand-flipping Q&A paperboards. TIRI endeavors
to expose cutting-edge technologies to elementary school students and junior/senior high
school students in a comprehensible manner. This special exhibition aims to let the students
find interest in science and develop their scientific competencies.
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TIRI demonstrated optical system architecture models and lenses of the remote sensing
satellite through the "Secret Bases of Scientists" interactive exhibition.
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TIRI Joins the 16t Optatec in Frankfurt, Germany, to Keep Pace with the
Optoelectronics Field
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Aligned with the goal of NARLabs to promote internationalization and build a world-
class laboratory, TIRI participated in the 16th Optatec 2024 in Frankfurt, Germany—the
leading exhibition for laser optics. TIRI displayed a variety of customized optical lenses and
components as well as the self-developed intelligent 3D optical advanced package inspection
system. It attracted numerous visitors, successfully promoting TIRI's optical design and
processing technology.

EBESHERPOBEE 16 BEEEFRIR Optatec X BB ; GEREBRERERTBETOIFRE o
Left image: TIRI's participation in the 16th Optatec in Frankfurt, Germany. Right image: TIRI
colleagues engaged with visitors, fostering potential opportunities for collaboration.
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TIRI's Participation in IEEE IZMTC 2024 Strengthens Connections with Key
International Instrumentation Communities
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TIRI is actively involved in the IEEE Instrumentation and Measurement Society (IMS),
operating the IMS Taipei Chapter. The Society's flagship international conference—the IEEE
International Instrumentation and Measurement Technology Conference (I2MTC)—was held
in Glasgow, UK. By presenting scientific and technological research achievements, coupled
with the booth exhibition, TIRI actively promoted its core R&D technological capabilities. As
the Taipei Chapter Chair, Director General Cheng-Tang Pan attended the annual Chapter Chair
Summit, where he reported on the Taipei Chapter's activities and engaged in discussions with
the Society's core officers, contributing to expand its international influence.

ERHOSE IEEE PMTC 2024 > £EISENFOERE IMS 28 0MEEE ; AERBEEETTHERRIGEERE -
TIRI participated in IEEE [ZMTC 2024. The left image shows the TIRI team with core members of the IMS Society, where
the right image features Director General Cheng-Tang Pan attending the global Chapter Chair Summit.
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The 2024 ALD Technology for Semiconductor Application Symposium & Workshop
Builds a Bridge between Industry, Academia, and Research
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TIRI and the National Taipei University of Technology (NTUT) co-organized the "2024 ALD
Technology for Semiconductor Application Symposium & Workshop." This was a tremendous
event attended by not only teachers from various universities, colleges, and high schools
in related fields in Taiwan but also representatives from over 22 domestic & international
companies, and 10 academic & research institutions. Focusing on the key applications of ALD
in semiconductor manufacturing, the event invited experts from industry and academia to
share their latest research findings and applications. President Sea-Fue Wang of NTUT, also
the Chair of the Taiwan Association of Coating and Thin Film Technology (TACT), specially
invited Meng-Fan (Marvin) Chang, Director of Corporate Research at TSMC. Meng-Fan (Marvin)
Chang discussed the talent and technological challenges faced by developing advanced
semiconductor technology, the rise of Al, and TSMC's strategy for cultivating talents in
response to future needs. By expanding this symposium and workshop with NTUT, TIRI has
not only shared more semiconductor-related technologies with seed teachers, but also built
a bridge for communication and collaboration between industry, academia, and research.
It is expected to create more future collaborations that drive innovative breakthroughs and
overcome technical challenges in semiconductor technology!

EER 2024 $EREFRERZMSAGEHEMAZE TEHER ; GEEZERIHAEHERE - aFE
RENERSEDRIZER ©

Left image: the 2024 ALD Technology for Semiconductor Application Symposium & Workshop on-site.
Right image: (left to right) President Sea-Fue Wang of NTUT, and Director Meng-Fan (Marvin) Chang of
TSMC, a group photo at the event.
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The NSTCIntelligent Machinery Innovation & Collaboration Exhibition Selected
as One of the 100 Days' Notable Achievements of the Presidency of Ching-Te Lai

BEPOAPEMNETIRERFEINAXRESIHMERFEMNOARE > PEEHBALE
SRR /2024 ctEFEFLIRERE > UTEHNEESHMRIRAHE | EETABNE
Ho SEENEAARESHMEMERFE > 88 T AEAESREMBRMMAR - TEEMT
RiAZEEERCRRES |~ TARBERSARMRAZEEIRES ) URBERFORRIT
ZTESMERASKRMMAE  BIXRESHERFERLENEERENS T | SAHRER
214 22 AREREBBRE - AREFHEEFHEBAITENAIF 100 days BREKE > TRORRER
PHRBIFTIR S - Al T ok WMERBURIEMKERFTOESRHEGSTNE » MESHRAE
MREZEERER  HAZEESHMAIFERER  BRABRZSRS -

TIRI hosted "NSTC Intelligent Machinery Technology Innovation Pavilion," showcasing
the five intelligent machinery projects promoted by the Department of Engineering and
Technologies of the NSTC at the Taiwan Automation Intelligence and Robot Show/Automation
Taipei 2024. The projects included the "Special Research Program on Key Technology
Development for Next Generation Smart Manufacturing,” "Promotion Program on Advanced
Digital Twin of Manufacturing Integration Technology," and "Human Robot Collaboration and
System Integration," as well as "Smart Dust Sensor Technology Reaserach and Development"
and the "Developed of Security Testing Field for Internet of Things Application" conducted
by TIRI. Twenty-two academic teams participated in the exhibition. The event was selected
as one of the 100 days' of notable innovative achievements of the Presidency of Ching-Te Lai.
This achievement demonstrates the strengths of academic technological innovation and R&D,
the value-added services provided by NARLabs' platform technologies, and the industry-
academia collaboration facilitated by the Engineering & Technology Promotion Center. It has
accelerated the implementation of academic R&D achievements in industrial applications,
jointly constructing an innovative ecosystem for intelligent machinery while enhancing
international competitiveness.

ERE I ESHAERAFERE | SEENSERHMERERSE > RRERMBERCAIFHEEES ;
LEPEHEESRRREHAREERRE o

The NSTC Intelligent Machinery Technology Innovation Pavilion brought together the intelligent
machinery related projects and programs promoted by NSTC. It showcased the innovation and R&D
capabilities from the academia. The image on the right shows Vice President Bi-Khim Louise Hsiao
listening to the team's presentation.
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- 2024 EEFERFERE HENEFEIERMTHEAR
SEMICON Taiwan 2024 Promotes R&D Achievements in Forward-Looking
Semiconductor Technologies

BRPLEETHRANERARERBCEEIARE_HEMNERRBE TS REEREEF+LER
B (SEMICON Taiwan) BRACEREREREFRGEAABTHERERAR > TREERE P ONE
EYHEETRMNERERIGREELERY ) TREEXSEREEMASE - RTHUERE
o GRAORBERTGERERAEAERE | > BRETHEERAR MG ERBERE R
BRAEN > NEUEREIREERREBEEGISOMEACEERXRERART > JERTE
BHRAMPAREMRENENIR ) RANEEFHETEE o

TIRI has developed R&D service platforms focused on the critical key instruments and
the application of 2D materials application for next-generation semiconductors. The fruitful
results of TIRI's advanced process equipment and customized optical components were
displayed at SEMICON Taiwan, where TIRI's senior experts on optics and vacuum technology
held discussions with the pioneers of the industry to understand the technical needs and
bottlenecks. In addition to booth demonstrations, TIRI participated in the "Semiconductor
Advanced Inspection and Metrology Forum" by presenting the /n-situ inspection technologies
developed by TIRI for next-generation semiconductor devices. TIRI also introduced the
clustered inspection system that integrates various process systems and thin film inspection
and analysis modules. These tools support R&D on novel semiconductor materials, enhancing
process yields and reliability.

BRFOR 12024 2 BEBFERE | HENEPSERMARAR ; AESERPOMETERR I 56
FERRRIEET BT | BRBITHEBEARR IS SRR E RIS

TIRI promoted forward-looking semiconductor technology at "SEMICON Taiwan 2024." The image on the
right shows Chi-Chung Kei, TIRI's team leader, presenting novel in-situ inspection technologies developed
by TIRI for the next-generation semiconductor at the "Semiconductor Advanced Inspection and Metrology
Forum."
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7. TEIRE /-ONE H23FH L 8IFH1E |
T BEHEBEFERRERES

"NARLabs i-ONE Instrument Technology Innovation Competition" Helps
Innovative Students to Enter the International Arena

%516 I8 I EliffsR -ONE 23R HZ A | 28867
Group photo of the 16t" "NARLabs /-ONE Instrument Technology Innovation Competition"

FERAR /-ONE ZBRKAIFE ) RIPHEFEFERATEST > EEBAE 16 B> XHER
BEFEBMOXERRZE  BRAEFT K HEEHRKMBANAFEMEN » SFELE
HEIFEKRSE (FXK) BERNER 25BN ERUBREEHCENRR ) ER/ER > P2IEM
HIREERIXBESRER (REEL) iz ME@LiirE I BEEHE - HRENE
EFIEMEEHESEEANEHE (IEEE Instrumentation & Measurement Society, IEEE IMS) 1t
X EiGHRE /-ONE & LIEGREKRA 2025 FEERES M IEEE IMS BIRSERE » BE2ESEF
EREER LETECESAIFMERSHENKE -

AREBRETIEMER
Teams from NTHU presenting their projects

BEm LEBRETIEmRR
Teams from CYIVS presenting their projects

The NARLabs /-ONE Instrument Technology
Innovation Competition" continually promotes the
cultivation of instrumentation talents, entering its 16th
session. This competition encourages students to care
about sustainable development issues, observe daily
needs, and cultivate innovative thinking to address future
global challenges. This year, 15t prize for the College and
Above Group went to the National Tsing Hua University
(NTHU) team for their work "Automated Measurement
System for Whole-Field Stress and Tensile/Compression
State." 15t prize for the High School Group was awarded
to the team from National Chia-Yi Industrial Vocational
High School (CYIVS) for their "Development of Intelligent
Micro Punching Machine." The co-organizer, the IEEE
Instrumentation & Measurement Society (IEEE IMS)
Taipei Chapter, recommend the winner of /-ONE college
and above group to participate in the International IMS
Student Contest in Germany in 2025. This will allow
Taiwanese students to showcase their unique, innovative
instruments on the international stage.
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@ Bl R—(C 8 %) BT T 25%0E 1 /98 )
Special Exhibition - "Walking in Light: Revealing the Mysteries of Optical
Thin Films" Launched at the National Taiwan Science Education Center

B RBERAZEFRC > BEIEENEREESF HERERNVUEEN ) RBE
EEHEFERREFFARE > GRPOHE (R T ) BT @ TC8EER ) WEW ) HERE -
BHEXASFEERNER - SERABEURATZERRAERNTERLH S > EBHRRIDH
HEBEERRMAMERZARME > THRASRFREANBRAMECERREELERRHN
EEN BEEBEFRRRMATHREESERRANCBEREM AR FEEAMBSFHAR > LREF
SEERHNB B -

NARLabs and the Taiwan Space Agency, in collaboration with the National Taiwan Science
Education Center, have re-launched the "Secret Bases of Scientists" long-term exhibition
after its exhibits have been updated. TIRI has launched the science popularization exhibition
"Walking in Light: Revealing the Mysteries of Optical Thin Films."The exhibit displays a variety
of optical thin film samples, decorative films, and bandpass filters used in space telescopes.
Visitors can learn about the optical coating technologies, understand why optical thin films
enhance the performance of optical systems, and recognize their importance. They will also
be introduced to Taiwan's notable achievements in the field of optical coating research over
the years.

BRAG (B T ) RIT—ART T EEEAR | BB )
The special exhibition of "Walking in Light: Revealing the Mysteries of Optical Thin Films."
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7 BEE+ BESRR 50 BERBMEEH AL T M

Shining Bright for Fifty Years, Striving for Future Success:
The 50t Anniversary Celebration and R&D Building Completion Ceremony

BRFPOE 1974 FRIMNK > BRUBTHERNANHENHENFARTGEEIESER
o MARHESEETEESNKBAENER > TEEANNEEMAREMRERRREHRMX
REMRTS - CIEEBE 50 FNSEWMAM > WRERKRVAFEE  REKF - EMAMNERRR
BUREER—E > HAREESEEENERM - R P ORI RIENERE > RERAIFRHE
EMBRENER > TU=ZAKRMRBETFoXENESHHAECER > BFERABRAZER K
EERBFRHR R -

Since its establishment in 1974, TIRI has been steadfast in its commitment to autonomous
research and development, reducing reliance on key components and instrument systems
imported from abroad. TIRI has played a pivotal role in advancing Taiwan's instrument
technology, providing technical support and services to forward-thinking research
institutions and industries both domestically and internationally. Looking back over 50 years
of outstanding achievements and looking forward to future innovative development, over 100
guests from the government, academia, and industry gathered to witness this milestone. With
launching the brand-new innovation hub, TIRI provides a solid foundation for technological
breakthroughs and supports the needs of forward-looking academic research through three
technical service platforms. It works with all sectors to enhance Taiwan's international
competitiveness in scientific and technological R&D.

BERPOBERHEE > ERHREABR—EHRA
REGEEEEMNERR ; AEBRIFEMAERS - &8
| TME 50 FRY R ERE T2 B ©

TIRI celebrated its 50th Anniversary with more than
100 people involved in industry, academia, and
research to witness this milestone. The image on
the right shows the launch of the innovation hub,
leading globally for the Next 50 Years.
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@ BFER R RETHASER 3D IRz HiE

Collaborating with Industry and Academia to Develop New Materials for
Next-Gen Semiconductor 3D Stacking Technology

BRPOEBIGHARBEARS (BHAXK) EEHHE (FLEFEE) EcBERSEKRH
EETIERFREFECY (FLHE) AR 1> B THEHRGERE 3D HERMHME Taﬂq:'/u
REFRFRERNZE  URMEEN - THRESKMRE  REREEAEZESHSLCHEES
HNEE%  URBAHERBH T EEZHET > ERBAIBRRAERHE - Jttlﬁiﬁﬁiﬁxﬂlﬁ
B2 B HAT)  Advanced Materials ) » 5| TETERE BER & 4lT » MEFHAFER H -

TIRI is jointly working with Professor Der-Hsien Lien (Yushan Young Scholar) of National
Yang Ming Chiao Tung University (YMCT) and TSMC to conduct "Research on Atomic-Scale
Ultra-Thin Oxide (Indium Oxide)," developing new material for next generation semiconductor
3D stacking technology. TIRI has provided atomic layer deposition equipment, material
synthesis, component fabrication, and other technical services. The team has developed a
mechanism for controlling the conductivity of indium oxide transistors and regulating the
carrier concentration. This technology has been verified as it can be practically applied on the
production line. This significant achievement has been published in the prestigious journal
"Advanced Materials," leading IC technology while maintaining international competitiveness.

BRPOEIFIARAE SREM S E RN R B BIEA & 88T ( Advanced Materials ) ;

& 5 3RJR © Breaking the Trade-Off Between Mobility and On-Off Ratio in Oxide Transistors { Advanced Materials ) °
Research achievements of the joint team from TIRI, YMCT, and TSMC published in the internationally recognized
academic journal Advanced Materials.

Image source: Breaking the Trade-Off Between Mobility and On-Off Ratio in Oxide Transistors, Advanced Materials.
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@ FEIRPERER -HERVMWEREM2.0]
T RRERIERAEHRE

"Taiwan’s Technological Treasures: Secret Bases of Scientists 2.0 " was Launched
at the National Science and Technology Museum in Kaohsiung

B TSP ORBERAZHROC > BREIRBTE2EYE (HIE) 5F  HESHE—FH
TERMRER -RERNOWEEN 2.0 KB > GRP ORIV B RESDER > HERE
EAEBBUER > BHEZERUAMHTNACE2RAKMN > HEHSENERENCEMNR > &
SmERE  HHEEENERE BREAENME - ARE > EEEZEXFARHBESENOIRE !
REEBNNEEEKS - BT —ROMKERURZANMEBHENE > BRRHERKRMAR
BURBNIEAENSRE > LIPEEERNM BN -

NARLabs and Taiwan Space Agency, in collaboration with the National Science and
Technology Museum, held a one-year special exhibition: the "Taiwan's Technology Treasures:
Secret Bases of Scientists 2.0." TIRI has planned an interactive game of hyperspectral
imaging; visitors take on the role of the Spectrum Science Task Force. Through touchscreen
games, they utilize advanced optical detection technology to identify the unique spectral
signatures of various objects and solve challenging problems in each level. These include
quality inspection, finding the perfect standards, identifying different materials and invasive
species, and even uncovering the secrets behind the sweetness of fruits. Completing the tasks
and earning a spectral cube allows visitors to advance to the next stage. Through interactive
science games, unique tech exhibits, and easy-to-understand scientific presentations,
the public can explore the work of national research institutions and gain basic scientific
knowledge.

EHERBTRESEES  FRAPOBHSERMERREAS -
Through exhibits and interactive games, TIRI has demonstrated and popularized hyperspectral technologies.
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113 G505
Awards in 2024

BRPOUROEMASESEEE  RETE+H/N\EERERARRALBZERE 1 5% >
FEZEBENT:

TIRI has been recognized by receiving the "18th NARLabs Outstanding Science and
Technology Contribution Awards" for creating outstanding value with its core technologies.
The 2024 list of awards is detailed below.

I BefiniRT 1 BFR—ESMERABRMRERFEFS

Excellence Award for Technology Services—Smart Dust Sensor Technology
Development and Service Platform

FXSRERPA :

FERFFEOZEEERBERME EEEGRN > BB RRABAR > ETRAS[THRE
&y ~ RN BRRBRBCRFTFMERS > UREERASAREMECRERCTERRE > 8
BEARAGZEECAEEELRRRRRED -

Achievements:
This service platform assists academia in
sensor R&D through horizontal linkage in a
vertical integration model. It provides value-
added services, including sensor component
process technology, system circuitry, and
modular design, to shorten the integration of
sensor R&D technology and industrialization. It
s RS R TS | R enhances Taiwan's sensor R&D capability and

Smart Dust Sensor Technology Development and international competitive advantage.
Service Platform Team

M liss R 1 BFR—SeBRYIERAETAR 5 2 RER

Excellence Award for Technology Development-Development and Application of
High-Energy Plasma Physics Vapor Phase Technology

FiSREREA :

BRAORBAMEZRK > HEHAREE
BRNEZHEHEMARGERESARNETRMAEE
1 AEXRERANEMARRACETRPEERESR
HERRERGEMHIERMARER > HEA
REME (8 -120) BREZZERZRCYEE - &
HEMMECBEE THAKRIRECH BiES
ERBAREMFEUVVEEN RN FENZFRE

M SR ER IR R TAERTR EE | IR wmEMEEEMRNTER - HEBEMARAR > iR
Development and Application of High-Energy Plasma 8 1] &b Lb
Physics Vapor Phase Technology Team BERIRTINEE ©



Achievements:

TIRI is deeply engaged in vacuum technology and has cultivated the capability of
customized development of vacuum process-related equipment and instrumentation
systems with key indicators. The goal is to support domestic and international academic
research and the optoelectronics and semiconductor industries to develop forward-looking
technologies for upstream process equipment and materials. Thus, TIRI has developed
an epitaxial single crystal nitride film of large area sputtering (8" to 12"). It has deposited
EUV reflector films required by next gen optical filters with high-mechanical and optical
properties and advanced semiconductor exposure processes. These achievements meet R&D
needs, assisting in successful outcomes while helping the industry to enhance efficiency.

BRFOANARBEFENARERSREZRMRT L*%E’%ﬁﬁﬂi%%fa%%ﬁﬁ?’fﬂﬁi‘*“ xR
BAR > EREFABMASRHENEFMEIRT > 178 5267 E R & 13 B 5 8 5 5 bR 3 AR
BFEORMARE EIRMARERKBFERSZHESE > 113 EE?’%%%&%&%E&DT% :

Leveraging its long-accumulated expertise in the integration of optics, mechanics and
electronics, and vacuum technology services, TIRI has established a cross-discipline customized
instrumentation R&D service platform to support academic research. It provides value-

added services such as testing for innovative medical materials and counseling for obtaining
certificates. TIRI has assists research and academic teams in obtaining the NARLabs R&D
Service Platform Achievement Awards, the National Innovation Award & Future Tech Award,
among others.

FREa e SRR
Activities Teams
BRALCERREESHEMBTEIRBEER -
= REEGEHIR B R BEiE
Awarded through TIRI's Optical Systems Excellence
Integration R&D Consortium Platform: Award
Prof. Wen-Jeng Hsueh's team, NTU
®RH E\ MEMEHBERRMEERE IRBHR !
= 7= £
Iﬁlﬁﬂﬁgiﬁﬁéﬂ&jﬁ =) 0 B i o S e T S 1R = e 3g
TERPLARE Awarded through TIRI's Joint Laboratory Honorable
NARLabs R&D Service I ar - g . Mention
Platform Achievement [OFAdvance aterials Processing Researc Award
Platform:Prof. Der-Hsien Lien's team, NYCU
Awards
BRPOTSHERYMEERITRERTF B
ARFEALR - s
RRAE T ERERERKR Honorable
Awarded through TIRI's R&D Service Platform Mention
Award

for Hyperspectral Microscopic Imaging Analysis
Platform:Prof. Chih-Ming Wang's team, NCU
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2024 KRR IE
The Tech Innovation
Excellence Award

(TIE Award)

% 21 EERHFEIE
The 21th Annual
National Innovation

Awards

BHR OB B TR 2GS PR 2R B PR
TIRI and Prof. Chih-Lung Lin's team from NCKU

BRPOTRBRASRBZFSIRBHRR :

7B KRR R EUR B X

Awarded through TIRI's the Smart Dust Gas
Sensor R&D Service Platform:

Prof. Yu-Lun Chueh’s team, NTHU

BRPOIBERFBRBFoIRFBER !
BAGERIBUIFEK

Awarded through TIRI's Advanced Organ-on-a-
chip Technology & Development Platform:
Prof. Fan-Gang Tseng's team, NTHU

BRAPOTRBERAFRBZFSIRBER !
[REART K38 B #UR B X

Awarded through TIRI's Advanced Organ-on-a-
chip Technology & Development Platform:
Prof. Chen-Yi Lee's team, NYCU

BRPOMSHEBRBHMERITRERFTFE
ARFERLR -

R 2T ERBERERKR

Awarded through TIRI's R&D Service Platform
for Hyperspectral Microscopic Imaging Analysis
Platform:Prof. Chih-Ming Wang's team, NCU

BRFOEMBMEBEBRINMEFHSRTAR
PREARR A & By R E IR

Awarded through TIRI's Medical Device R&D
Value-added Service Platform:

Prof. Chi-Ying Huang's team, NYCU

BR RO B Y TR 20 5 PE HUR B PR
TIRI and Prof. Chih-Lung Lin's team from NCKU

BR OB O K B B P MR B BT [ K
TIRI and Dr. Cheng-Wei Lin's team from Linkou
Chang-Gung Memorial Hospital

Activities Teams Prizes

2024
R} 4%
2024
TIE Award

2024
R 4%
2024
TIE Award

2024
RIRR 8
2024
TIE Award

2024
RIRF 1%
2024
TIE Award

2024
AR 8%
2024
TIE Award

2024
R 8%
2024
TIE Award

RIS
Innovative
Improvement
Award

ERIR TR EZ
Clinical
Innovation
Award



Activities Teams Prizes

B25E
NHQA EIRE R mE &
The 25t National
Healthcare Quality
Award

BEXETHE
Taiwan Sustainability
Action Awards

BAKIBITENER
Asia-Pacific
Sustainability Action
Awards

BHFAD s BRRRBREREERBER

TIRI, Chiayi Chang Gung Memorial Hospital, and

National Taiwan University Team

BRPOEMBMEBRINEFHERTE AR

EE T B P 2 4 5 L AT L PR

Awarded through TIRI's Medical Device R&D
Value-added Service Platform:

Dr. Chien-Hua Tseng's team, Shuang Ho
Hospital

BERPOEMBMBEBRINEFHSRT AR

ST B P 2 2 5 B AT E PR

Awarded through TIRI's Medical Device R&D
Value-added Service Platform:

Dr. Chien-Hua Tseng's team, Shuang Ho
Hospital

[ B
1B
Outstanding
Clinical
Service
Excellence
Award

i
Gold Award

IREE

Silver Award
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° T iR SRR IRARETHE 1 51E
Striving for Forward-Looking Infrastructure Development Program-
"Advanced Research Instrumentation Development Service Platform" Project

BRPOURBELZENNAEERRMEURAERAREESRKER > 2HE— (106 —107) A%
THA (108 —109) RIEERERASETIN T EMELNSRERREERRETF S | BAE8HE £
ERVEAG SRAUBEREEREN; 110 FHARITNEERER —BUERK %:,HH (110 —
111) ~ EBMHER (112 — 113) BERH (114) TEEF S REFRARGTE I URTTHRASLER
RMmFEREAFIEE 1 B8l in-situ WESER » JERERERIREESRAIEE > HEEAFEE
REEXEARIREEEINE  URIREABAGER - HMANERREERESTERATY
BE R EZERMNBYIE L2 - HEEFATMALEREXETHE > FEANREERR
TERRAREEE > FEECERNGEBRB LR Tl > MHEBEALERREENBHR

M3EFTERRNT :

O TERRFKEREGEN D ENRENF e REABHNERIEREE EENERTOHEEYU
RERAE > ERZETEEFRER > AREELEZETRE /n-situ XPS REETTRFE
MR ERNRCRZERR S -

B EARAIS@AEEELE XRD RABRME (BEE <1 nm) 2 WS, JEEEMRERE » TESS
PRI 2 AT ENAR - RIEETT MM R BRI RS - BIRE  JFBRIRMERRAIR o AT
FEER THRAFAMHNRERSE  FRINEERE -

With significant experience in R&D and the integration of opto-electro-mechanical systems,
TIRI has participated in the Advanced Research Instrumentation Development Service Platform
integrated project: Phase 1 (2017-2018) and Phase 2 (2019-2020) of the Forward-Looking
Infrastructure Development Program. It focuses on developing Taiwan's independent production
capability for semiconductor processing equipment. In 2021, TIRI continued developing in-situ
inspection semiconductor equipment and the next generation of semiconductor technology
development and talent cultivation in Phase 3 (2021-2022), Phase 4 (2023-2024), and Phase 5
(2025) of the Forward-Looking Infrastructure Development Program—Digital Development. It
initiated /n-situ measurement and provided data during the process stage. TIRI assists in the
domestic development of inspection equipment in Taiwan's semiconductor industry. It supports
the expansion of interdisciplinary talent cultivation for 2D semiconductor material processes
and equipment in Taiwan. This aims to attract more talents in basic science, physics, chemistry,
and mathematics to participate in joint incubation plans for the semiconductor industry,
enabling manufacturers in Taiwan to develop within the semiconductor inspection equipment
industry. Thus, Taiwan's semiconductor equipment capabilities can be upgraded through the
integration of upstream, midstream, and downstream technologies.

The main achievements for 2024 are as follows:

W TIRI completed the rapid heating process module docking with the clustered transmission
platform for the sub-nanometer shallow film composition real-time monitoring platform
and the transmission test. After confirming that the wafers can be normally transmitted,
we conducted experiments and analysis on the sulfidation process of tungsten oxide
thin films deposited by atomic layer deposition (ALD) using the established /n-situ XPS
module.
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Intensity (arb. units)

W We validated WS, spectral signals between the Raman probe module and the inline XRD
detection for thin film materials (thickness <1 nm), obtaining high-resolution diffraction
signals. Subsequently, crystal detection and validation of 2D materials were conducted,
establishing a rapid, non-destructive detection technique to analyze the crystal structure,

crystallographic orientation, and other characteristics of semiconductors and next-

generation materials

R ERA D ENRDIT TS
Real-time analysis platform of the composition
of a very shallow film.
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In-situ XPS, Raman, and AFM analysis of a WO3 film after sulfidation.
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Left: spectral measurement of Raman in-situ detection for WS2. Right: on-plane XRD diffraction pattern of WS2.
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Establishment of the R&D Service for the Development of Large-Scale 2D
Materials Process and Equipment

o

AR EERBEARAFER - HMHREERBEEL  KoR2REBRARREERRKFTEER
MR E MM REREUREEEAMEAT > BEEQE THASTERRERMER B R
O RAXEAFTERERHRFED - AEERRECERBRAT I AARESEERREM > I
HYTHARTERTHME | ETARERE MM ERB RIS > URBFTEEESEREM
HRERGBRENEER AEARTAHRMERGERBER > S aNBYERRNERMH
5 T A BE < 5 3S BR 1 B A2 B A e BB 324 o

M3EFTERRNT :

O BEXHBE2RE/\N MOCVD Rt EAETERSH M A CNESHEBFERBEREAKRIG
PRIEREF > G EREREEOREEREENEERS >  BURARZEHCAE - UFH
RRMEN EHR B RBE o

O EEAHAEBEBRAARZ —HMEUTREREZEIRETRESmE WS, RE7 4-6 HER
BREDWEBEBRRETSBEEXBZ TS  REEBNCEMEMET MR ERR
BERE  E—TRRCE i - FEE  MESRTEARRR M B8 - UEIIBNkE
TERRBEFRAFZEM > BRRAANBRRAMBZAFERMIEETRTREAFTHERA
Fo UHEESHERERERAEANEERE

The Angstrom Semiconductor Initiative is based on Taiwan's semiconductor 2D material
processes and equipment localization to jointly develop the 2D material processes required
for future semiconductor technologies by collaborating with academic teams and cultivating
relevant research talents. This initiative aims to bridge the gap in Taiwan's next-generation
semiconductor process technology and equipment, enhancing the competitive advantage of
Taiwan's semiconductor industry. The Initiative aligns with the national policy of implementing
"angstrom advanced semiconductor technologies." It focuses on developing large-scale 2D
material deposition equipment and processes for "key semiconductor component materials."
With the foundation of developing innovative low-dimensional semiconductor material process
equipment and technology and the objective of developing key component technologies
and equipment, it aims to unlock new opportunities for next-generation forward-looking
semiconductor equipment and process technologies through low-dimensional materials that
challenge physical limits.

The main achievements for 2024 are as follows:

W TIRI has independently developed an all-gas 8-inch MOCVD system that enables users
to control the process through a computer interface by altering process parameters and
adjusting mechanical procedures. It includes the inlet piping of a selective design with
options for splitting and merging flows. It also has a wafer chuck with an adjustable angle
to facilitate the study of the correlation between gas flow and material growth.

¥ Through our team's 2D material deposition process and system, high-quality WS crystals
can now be grown on 4 to 6-inch substrates. Analysis indicates that the material properties
align with international research. This can provide academic and research institutions
with the potential for early-stage fundamental scientific exploration of materials.
This allows them to explore uncharted scientific territories in optics, mechanics,
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semiconductors, and various materials science fields, establishing the technologies required
in current advanced semiconductor processes. It also cultivates adventurous and innovative
industrial talents to develop new technologies for scientific exploration. It drives the
development of new industries to enhance people's quality of life worldwide.

J\It MOCVD 3R#i5e48
The images above show the structure of the 8-inch MOCVD system.
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The images show the measurement and analysis of the grown 2D material developed by the 8-inch MOCVD
system, aligning with the novel material properties of the relevant international research.
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Construction of an Online Database and Verification Platform for Al
Intelligent Machinery Technology

o

FHEBRZEAIRMERR LERBERAISMRERFTRESHFARLREBER Al KM
MEBRERREREGHNPOERBEN > THKRMKSBMERIESHMABRSEZEHINCER
BiE > EMEBTRANE RE  RARSZHEEHNE > RUHEBRHEAEATRKERHEERE
ETERABSTIRE R E < Al AR AR o RACEtEREHIEFSARMHRST » RE - R
UREAEMRERERE > BFERTAEIRMBMERETEMERE > UBINE MK
SREEME o

M3EFTERRNT :

W 2485 BARHEENE (KFEEQRAEY - EHBTAER  REHERE « HERER
MERNRERE  MRNIRETREBRRERBEENRR) > RRBIRERE 8.5TB UL
Lt BEMINERASBERENECEAERIFERoRRZEH mERA - EREE
A~ EAERE R EREEIE -

O REEPONBTMHERGEFERDPOREZ 56 KA > FEH 56 EREAMRERE GT-630
FHESNMIHNBERARERERGEI SR AZERBERESENRE > BERERN 11,000
NS EREEEE TR RAESNMBAEE > FBRIEREE 0.99 B R FHRE (R2-
score) UKk 3.1% NFITBHE EH D LLERE (MAPE) > BEBEARREITIERCETERFARN
BIEKEE > BIBER D Z2MEBER » 27 Al BB (FIEER -

O BEAIZEREREHNERE  BEAEZAEEREFETBEEDINE > LHKR 3 HAIE
IWEREBEFIFY > ARERATIESRAIDTEEERANENE AIZRERNBERERR
RIMEEBN I LA S SH MBI RER - REEEERBREREREAETEFIIR - 5t
#3120 AZRZ10 °

This project has established an online Al technical training database and a collaboration
platform for Al technology verification. It facilitates R&D capabilities in academic and scientific
communities. The online database not only collects TIRI's production line data but de-
identifies experimental data from various academic research teams and intelligent machinery
projects. This multi-type database, constructed using different processes, equipment, and
sensors, is available to teams for specialized training or to develop Al-based classifiers per
their requirements. The technology verification collaboration platform provides software and
hardware environments for design, manufacturing, assembly, and testing. It enables academic
research teams to verify Al products and technologies off-site, increasing the robustness of
products or technologies.

The main achievements for 2024 are as follows:

W Five different process databases (thermal deformation of precision rotary table, tool
wear condition prediction in milling, grinding quality prediction of quartz, field energy
consumption and process environment, and monitoring system for abnormality in cutting
fluid filtration equipment and processing equipment) were built. We have accumulated
over 8.5 TB of data, including process sensor data and corresponding measurement
results. This provides the basis for machine health diagnosis, quality prediction, wear
monitoring, module testing, validation, verification, and process optimization.
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W The 5G sensors developed by the Semiconductor Center at the optical module production
line of Taiwan Instrument Research Institute were used to establish an equipment
anomaly monitoring system for the filtration pump of the Tongtai GT-630 five-axis smart
machining center and the cooling pump of the coating equipment. The system has
collected approximately 11,000 hours of sound data. A pump sound signal prediction
model has been established with an R-squared coefficient (RZ-score) of 0.99 for prediction
accuracy and a Mean Absolute Percentage Error (MAPE) of 3.1%. The monitoring system
detects and diagnoses abnormal signals. This data can be shared with academic and
research institutions to enhance their practical experience in Al.

@® TIRI also established an Al multimodal cloud database architecture, expanding with
5 built-in exercise examples and 10 computational analysis methods. Three Al cloud
database practical workshops were held, covering basic knowledge of artificial
intelligence and Al analysis modules, an introduction to Al cloud database modules and
system functions, and practical training using intelligent machine-connected tool wear
and surface roughness data as examples. There were over 120 participants!

Al EHEREBRELEIIRERER)
Al cloud database practice workshop

Al EHERLE
Al cloud database
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Development of the Smart Dust Gas Sensor R&D Services

R EEBTENESMBRASF[AERE > RERAFBOR - AR EREEE - XA
T REERSEURBEPMRMRAERES > FREMARMARRE > HEBEREILBE KA
BXMTHEE ©

M3 FXENRIT :

W HEBERNELSE BT 0 BAMEIESR (MCU) ~ S ASER BEESDEE  elE=R
(BE—&K -~ BERE / REMEDRE E5ENEEEEN) KBRS T A ARIEER 28 H
HE4E  BES17Xx17x17 mm3o

O RERABEETURRUAREMEAZEER  cREHAIZARERERRZHER
(a-site) ; WERTHAREEAFOEIE > SERREMRE=77585% > LU 10 ppmBEBHRHAET NO
SO2~CO~HoS» HRFrAIENEEREEGREEREZRLEEARNEERE » THE SR
BHE (NZERMEEER YL « RHBIFT - FEEBEURTKEER) ETRABFMEL > RE
RRF RIS ETTER BUR T T L B E R M AR (B-site) o

O FABKMAEKRBToHE2MERELISENIABHEE CHRARRMEMER > 855
EBEMBARREERAEHE T THAEYHEASERMERABERRTHABAE > EBE
BIEMBF B —TAERET

This project developed a complete smart dust gas sensor R&D service platform providing
customer reference board (CRB), sensor chip and module screening, device and module
verification, and the industry-university collaboration matching. The platform serves as R&D
support for the university community in realizing the technical capabilities of autonomous
sensors.

The main achievements for 2024 are as follows:

W TIRI collaborated with domestic analog chip design manufactures in developing
integrated microprocessors (MCU), signal amplification circuits, computation and other
functions to complete the development and mass production of the third generation
(single chip with real-time temperature/humidity compensation function, Bluetooth and
wired communication) of the gas sensor component CRB modules, with the dimensions
of 17 x17x 17 mm?,

@ The gas sensor underwent 14-day long-term stability and reliability testing and
completed networking and field tests in the laboratory stage (a-site). Collaborating
with the Measurement Center of the Industrial Technology Research Institute, TIRI has
achieved third-party certification for gas traceability. The verification, conducted under
conditions of 10 ppm concentration for NO, SO,, CO, and H3S, is traceable to the National
Measurement Laboratory R.O.C. and the National Physical Laboratory in the UK. We
performed sensor deployment in various environments (such as air quality monitoring
stations, public restrooms, semiconductor factories, and wastewater treatment plants) for
parallel comparison of the measurement data with international benchmark sensors and
the refinement of technical specifications (3-site).

@® The Sensor Technology Research and Development Service Platform guides the academic
and research team led by Professor Yu-Jen Hsiao from the National Kaohsiung University
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of Science and Technology in the practical application of key technologies. An application
for the "Next-Generation Low-Power and High-Sensitivity Micro-Sensor Product Design and
Development Plan" under the Ministry of Economic Affairs' Research and Development Value
Creation Program has been approved and granted a subsidy of NTD 15 million.

BENRPR /REMEDNGE « B EMREERBHR BRI T ARIEE
Gas sensor component CRB modules with real-time temperature/humidity
compensation function, Bluetooth, and wired communication.

EEMERAIZS (B-site) HHEA
Field test of smart dust gas sensor (5-site)

) EERELESHELEETS

° Constructing a Service Platform for Organ-on-a-Chip Optimization

HEZREWRI L E (Alternative Animal Testing) WEIR R BB > A1 ZEERE R
RBLREAEHEBERFSZEERMEZELCTS R ERA NI EREARKHNIRE
RRAR > BREMNIVEN - JRAMNERAN - AFESRUEAAR—EXNEBRNEREFERE
ENERZO > BERERARZESASHMREAREE -

M3 FEFEMRINT :

O RUSHERBERFFARBRATROKRMEKRE > TZERERFAEERMERELT
B THRHREEFRERAEBRIFRNAEREHERFIHARKEE » RENGRELET
0.02 ~ 2000 cc/min > BERREBRADERENRZEN ; REAFRESRLE 0.1 ~ 1500 ml/hr >
WeBETRER (24 /M) FRFRAEREEMLAE ; st H R REBERE - EUAR
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R ABREHEIIGR > M EHRIREEE (Polycarbonate, PC) R &M (Polypropylene, PP)
N EZIL RGBS > el iR EBRET/ NMEREE -

O ERRERFRIESEHRERMEARY > HHBERHAEAE  REBRFISE 0 BRA
TR mRAGEREEE o K18 1SO 17025 2248 > BB EBBRERTERNRERE « B
HE > LURASRERFNAEAIEEEERCITRYE - ATEMERREARBEERERLH
RER > WRBEISRE R KRBETSECRIZRFEES > AIMESRE R IEFKER
20% HAEEFRE o

O EHEAMKESHSE BMBERH L TRHREXRESHE > 250K (40 PDMS~PCH
PMMA ~ Glass ~ Silicon) ~ @~ 5158 ~ SFHEE ~ RA ~ M« HEFEE > TR ERAFRZE
MHERRMEEERE > HEBEMEBRETHREERE - ANREERF LS EBBENTT
> UEESHBRBHRRIEERE -

In response to the international development trend of Alternatives to Animal Testing, we
built a platform for the service flow of organ-on-a-chip optimization and standardization of
organ chip pilot production and manufacturing processes. It assists in engineering solutions
for organ chips from concept to actual application specifications. This platform is based on the
NARLabs one-stop biomedical technology service platform, serving as a foundation to extend
the application services to Alternative Animal Testing.

The main achievements for 2024 are as follows:

W TIRI has provided core technical services required by the academic and research team
during the development stage of the organ-on-a-chip and established a platform for
organ-on-a-chip pilot production and process standardization. A system for testing the
flow stability and leakage of gases and liquid-driven flows in organ-on-a-chip has been
completed, with a gas test flow range of 0.02 to 2000 cc/min to ensure stability in gas
pressure and flow. The liquid test flow range is 0.1 to 1500 ml/hr, and the system can
conduct long-term (24-hour) leakage and stability tests. Installation of injection molding
machines, positioning trials, and operator training have all been completed. System
parameters have been established for polycarbonate (PC) and polypropylene (PP)
materials, assisting the team in small-batch production.

TIRI offers quality system implementation services for organ-on-a-chip validation
environments. We planned the validation environment, checked the required equipment,
and tested validation items for organ-on-a-chip testing methods. We also assisted the
research team in establishing a comprehensive standard process and audit mechanism
following the ISO 17025 framework. This enhances the test reliability and industrialization
potential of the organ-on-a-chip. R&D teams have practically applied this system
implementation service. It has helped establish a standardized operating procedure for
organ-on-a-chip hydrogel filling, which may reduce the preparation time by 20%.

@ TIRI has organized an industry-academia alliance for alternative technologies. It
inventoried the upstream and downstream industrial chain structure of the organ-on-
a-chip, including materials (PDMS, PC, PMMA, Glass, and Silicon), chip signals, injection
molding, molds, packaging materials, sealing, and other fields. By building connections
with institutions for chip safety verification and mass production, we assist the academic
and research teams in batch production and manufacturing. TIRI has also approached
pharmaceutical companies to assess the feasibility of their participation in the alliance,
aiming to connect the industry-academia alliance structure with end-users.
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BRAORPEBICBREZRN > EEABRBIBALMA > REMPOMR TEERESEH
RMBEGEMAO | BEESEERESF  RKESNERMASEREE  25BEBEEBKZHN
EREFEFENZE2EREFSATEGRFOSHHETRRARIIRRRE » BREFKRMRER
HEE  HISEERESEMRMERALES > LIEEEFREAZIAY - BAERPOMHFKE -

TIRI has been known as a pioneer and leading hub of vacuum and optics technology in
Taiwan. Targeting to be an international integrated R&D instrument technology institute, TIRI is
dedicated to promoting international collaboration. To increase its global reputation, TIRI actively
participates in international conferences/exhibitions and visits international organizations.
Meanwhile, internationally renowned scholars and outstanding professionals are also invited to
visit TIRI. This year TIRI continuously interacts with partners via multiple access. It has always
been TIRI's pursuit to keep interaction with global instrumentation societies, cultivate excellent
R&D talents, and advance R&D level.

AR ERAAERENEESMHEERR T OBHR ESMEEMREIERIRE® | 2HEMEEPOMEAR

Netherlands PIC (Photonics Integrated Circuits)
Innovation Delegations visit TIRI for possible
collaboration.

i TARARIRATRE S TR -
Vietnam MOST government officials and professors
who participate in the Bilateral Science and Technology

Cooperation activities visit TIRI for possible future
collaborative opportunities.

) B 2HRES1ERE

International Partners in Academia, Industry, and Research Organization

B UESBEERLE  ITEHARERERTE > BHPOBEERIMEERMEE » BHFRE
B2~ i« EEMERYN > BRABBRNZE - EFREROKOKMBEREHBERBHEEUME
RIFG{ERfR > ZREREARARMARSNETEEGIERM

41



42

One of the missions carried by NARLabs is to establish a global and world-class R&D service
platform. TIRI actively promotes R&D capabilities to cooperate with industry, academia and
research institutions in countries around the world to enhance its international visibility.
Targeting to the significant universities, companies and research organizations related to
its core technologies, TIRI is conducting preliminary-stage commissioned projects and joint
research with these international partners, and expects to establish a foundation for formal
cooperation.

& 1EEEiL Cooperating Unit & 1EREH Subject of Cooperation

e P AR AR = MR BEHIRSFAIE
RARAL TR B BE Manipulation on radiation angles via spatially

RIKEN, Japan organized multipoles with vertical split-ring
resonators

W ALD RAREBERMEFHEAT NiTi Rz
SIETR M TiOy/Pt fRFERK

3| B = Jgo
R BB SR Fracture-resistant TiO2/Pt composite protective

Institute of Physics, coating on NiTi stent by ALD nanolamination
oy o e (7S W ALD RSB EEREEAREA NITi 86 ZRENAEH
Atomic layer deposited TiO2 and Alp03 coatings on
NiTi alloy
=2 B B R B 2 P & B B A
BHZ D
= =X
National Metal and Materials BREYRAR
Technology Center, National Disposable electrodes for portable pesticide sensors
Science and Technology (DEPPS)
Development Agency
(NSTDA-MTEC), Thailand
37 58 B SR APIERL S g A0 UEHMMTHEZRZERCBRAMCEDETHRALERER
Center for Physical Sciences i iz B 8%
and Technology (FTMC), Maskless green technologies of GaN and Gay03 power
Lithuania devices by laser micro-processing
FEEBRERRKENAE BEBENISERRRATIEES
Moore Nanotechnology Systems Joint research and talent cultivation on ultra-precision
LLC. (Nanotech), USA machining technology

BRI N BERNIHREERE | EXRE » XEEHE ZEERHEREBEEHRERPOEGNPLEHERYE
BRI A B MBI R AR E MRS IR - RIHFLUL EEE RSB ERES B SRS RE

BEREHBEENTIZEEMREATIES ° TIRI collaborates with NTHU and NSTDA-MTEC from
TIRI officially launches the Joint Research Laboratory for Thailand for the NSTDA-NARLabs Joint Research
Ultra-Precision Machining Technology with Nanotech, Program (JRP), focusing on the research of the
targeting to promote research collaboration and talent electrochemical heavy metal sensor technology.
cultivation.
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Involvement in the International Society

BREKMEEKEZER > P OERINARAEE SRR R/ ERKE > URBHE
BERLEREE  FEEREZNREERASETHEKE - RXE SPIE BIRAEREFRHEEREER
B> BRI ORMAZEREBERR > REERFERELINERSGER -

S—FmE > GRAPOEESHEERESIEIRES > Rt EREEREMMUERY > B
ERBEXEAPBEEES - RT7TREBEDESHEME > IXERNIEMEESESE XEE
ERERENY  ERE‘ESREEERIFSIESLERANRAFEZSE G (SEMI Taiwan Inspection &
Metrology Committee) FEIEEM < G EE > BRPOTEHBILERHNRERSEREBS
FEHINFR > RATEREEBEINANZIEREMMAE - B 98 ERIIBFRERESFIEMEE
ERTERENRKEE (IEEE IMS) hERBESIAZ LR > FHEMGCEGEE > NS GHEE
BFEgH UEXBERPOERSEERHNEREFIMEEEREE - AR > GRAPLEEZTES
MBERRITFFESIEZE (IMS Chapter Chair Summit) » BREEENER IRESARTZ
BR > AREBREEREIRR AN IREREINRBEEFIERES FECTEN -

BERIFROZ2I0IEEE IMS F E REAS A B PR AR 59 & IEEE
International Instrumentation and Measurement
Technology Conference ( I2MTC) » 2B ERIGE
R AR AL HEE R O AR TS ©

TIRI researchers participate in the IEEE
International Instrumentation and Measurement
Technology Conference (I2MTC), the annually
flagship conference of IEEE IMS, and make oral
presentation on the latest research results,
promoting TIRI's capability and service.

MERXEREAZERENSZRRBEIFREREETE
Shervin Shirmohammadi 3% > ERFHEE IEEE IMS
SEHTEISR HBHFHPR OB TERESE > LM
IMS Edt 2 EREFRARM * SmPMBEE R EH
BEEE -

Prof. Shervin Shirmohammadi is a Professor in the
School of Electrical Engineering and Computer
Science (EECS) at University of Ottawa, Canada.
He is also the Director of Discover Laboratory at
uOttawa. As the current Executive Vice President
of IEEE IMS, Prof. Shirmohammadi is invited to TIRI
and shares his expertise with researchers while
having a great discussion on society management
and promotion with IMS Taipei Chapter members
during his visit.

In order to build up the global reputation of
technical capability, TIRI takes advantage of every
opportunity to publish research papers and deliver
speeches at the invited international conferences. TIRI
participates in the annual international exhibitions such
as SEMICON Taiwan, Optatec Trade Fair Frankfurt, and
SPIE Photonics West to display core technologies and
customized services, to improve international visibility
and strive for international cooperation projects.

On the other hand, TIRI actively participates in the
international instrument technology organizations,
including American Society of Mechanical Engineers
(ASME) Taiwan Section, American Vacuum Society
(AVS) Taiwan Chapter, and SEMI Taiwan Inspection &
Metrology Committee, aiming to strengthen the global
connections and enhance our international reputation.

Furthermore, TIRI has gradually established
the leading position in the field of instrumentation
technology through the strategy of initiating the
international instrumentation technology society
chapter and organizing society activities. Since 2009,
IEEE Instrumentation and Measurement Society (IMS)
Taipei Chapter was established under the support of
TIRI and domestic academia. Every year, TIRI researchers
actively participate in the society activities to attend the
annual flagship conference of the society, and present the
R&D developments and capabilities of TIRI and Taiwan. It
is benefit to increase domestic scholars' influence on the
promotion of instrumentation, measurement, standard
formulation and so forth.
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@ R Z B KRR TTE G SRR AETR IR

= Commissioned Research and Manufacturing Service for Advanced
Instrument and Key Component

BRYEETBRBERMORE > GHPOREXXREMHAR - RBEXRABERE > BHEZ X
B AERRRSAEREEGCEN ER - RAFKMAERT > 113 E?ET%E?—EH%??@ME@%
RIRFBRFTH 2,040 > BREAEF > ERBRBNKBGEETIEMAKLBRERME -

Not only has TIRI constantly developed its own instrumentation technologies, but also in
compliance with the goal of supporting academic research and serving industry professionals,
TIRI provides OEM and calibration services for vacuum equipment, optical systems, and key
components. In 2024 TIRI provides a total of 2,040 testing and OEM services to enterprises,
universities and research institutes. TIRI is commissioned by various industries to conduct frontier
research and solve problems with its advantages in the field.

(1) 251 Z&5E51E Commissioned Research Projects from Academia

XRBPMAIEMAR > HBERBEKER > SERFEBAZAERRVAESIE > ERPOR
EESMANKEBGERMIR - 113 FERASKHNEGHRS > EFRMIRLT

Supporting academic research, promoting national technology development, and conducting
long-term R&D cooperation with domestic universities have made TIRI the best ally and driving
force for academia in Taiwan. There are a lot of projects for academia in 2024, only some of whom
are listed below.

S

UHEERDE S BIUGRARERSE s BIIHARAES
E)%jt%-i » ARFE T ERRERERBEETE -
7 research teams from 4 universities, including
NTHU, NYCU, NCU, and CGU, are joint in this
project.

AtERFERERTS
Angstrom Semiconductor
Initiative Project

BEMBERARKMAERTFa
C e

Smart Dust Sensor Technology
and Development Service

IRERS - BIUGRAKGERS - BIZSBERRAK
% 3&/\5‘#61@6’}%@ |_.|//\D+io
6 research teams from 3 universities, including

. NTHU, NYCU, and NKUST, join in this project.
Platform Project

ERESHERTERTERRE
BERBAGHERSE

loT Information Security
Development Project for
Intelligent Manufacturing and
Semiconductor Processing
Testing Field

A EERE SRR AR
Optical R&D for Remote Sensing
Imager on Cube Satellite

EIIEEAE BUIEERKASE  BIIMINKE
BIIZHREARSE « EIIREARS s BUPHRBRKES
FRAE - mERRKE > 8 KRG 6 B REKRIE
E2HEETE o

6 research teams from 8 universities, including
NTU, NTUST, NCKU, NCHU, CCU, NCUT, CYCU and
STUST, participate in this project.

BN AT A2 National Cheng Kung University
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SHE 218 Project Title S1EHISR Partner

= EZE R R
B EAZ National Chung Hsing Universit

High Vacuum Sputter System - - & g y

6 IS ZB IR NN EANE & B4R BR IR

e

6-inch Vacuum Heat Treatment

and Plasma Furnace System

I REFZTPE Academia Sinica

(2) EERZEEE5HE Commissioned Research Projects from Industry

BRPOMUESBRRREBEMACRESD > WRERAREE > KBPOABLEBRBRERRT
Ko BRBEBRAEXRA > UERSHFAN > REEAREXRRMAR > L EERFRER &SI X
flre 113 FERGNERGHES > EIRMHRLT o

Aiming to localize the instrumentation technology, TIRI promotes its R&D capability actively
and encourages its teams to respond to the industrial demands. Through industry-academia-
research cooperation, TIRI is capable of bridging universities, institutes and industries, and thus
promoting the domestic industry upgrading and instrumentation technology developing. There
are a lot of industrial projects in 2024, only some of whom are listed below.

Z5EE1E Project Title

O MREBREERRFESEM
Technology of Integrating Micro Fluidic and Bio-medical Chip

O BEEABRTHRARRE

OEM of Precision Optical Components

W RFENE /BRI RRERHE
Atomic Layer Deposition / Etching System OEM Project

W FEERMAZERERE
R&D and Verification Service of Bio-medical Products

W B2 R D ERM
Automated Optical Inspection (AOI) and Sorting Technology

@ TAF 3358 8 53 Z IR LE 545 AR 75

< ISO/IEC 17025 Calibration Laboratory

1%%4'4311) BIFHEMES TAF BREERE > REEZRENRELENCTRRAFRE - RHEYH
REIE B2 -MZHR  SEREBREHRAURERSRS -

BRPOMEHN TAF REEAARBFEEFIRERFOEM - https://www.tiri.narl.
org.tw/Service/Taf » BIREBFHAERIRIRIEE

TIRI has established and kept maintaining ISO/IEC 17025 Calibration Laboratories to provide
standard vacuum calibration, and optoelectronic inspection and testing services with more than
100 recognized calibration reports annually. The ISO/IEC 17025 calibration and testing service
items are shown on TIRI website: https://www.tiri.narl.org.tw/Service/Taf.



@ AFES
S Talent Cultivation
BRPOHNEEREERARSHAT > RERNEBIER
REHERF > HEEZOCANBRERARNOIEREES
BrERheAR HERHAEESHEETHENESRSE B
BMRREDEARAEREARBHAEZEEFIGFE > L E
107 FERITIEMEXZSBATHBIEMETS ) > HilEL
REZRINFEBR  EALXEERE  UHRSSMAFTHMER
HEIE > BRABEEHEESMENEEEREBIERAT | BHE
SR|AGE  BEIZHURREHRHAEZSFITES > BERMAH
BRTILR; LUEESEHIIREELSR > BRBESH AT
g HARCBHEFA ) BRI ERBTLCEMBESRCEEZE -

BRPLOZEAMANSEEXZMIREZEHMASTE > BEFER
BAERAFNERE  EEaRREXERMAF - 113 F£4
R L W B RAN GEEIEERMAN G 1 TEB MR~
SO IO EERREET R e e neRT RERNRENTAE | (PERD AR
In alignment with NSTC policy, TRl 2R MiE FHEMRIFAERE 1 F > LRARSHEMEXRSHE
B e AFHBHIRE  AHREAELNOMES - HBRBBFAE
technology for young generation. EBRRER o
TIRI has multiple channels to cultivate outstanding professional talents for domestic
academia in instrument-oriented field. First of all, TIRI opens research program for graduates,
NARLabs Internships Program for master and Ph.D. students, and "Rebuild After PhD's
Industrial Skill & Expertise (RAISE) Project" (since 2018) for research manpower required
by high-tech industry in order to enhance the quality and quantity of talents as the foundation
for scientific research of our country. Second, TIRI launches student instrument competitions
and popular science activities while opening for teaching-oriented visiting requests for young
talents. Furthermore, TIRI hosts professional training workshops and seminars to engage with the
academia, and also publishes the "Instruments Today" professional journal to achieve the goal of
knowledge dissemination.

There are many workshops and seminars organized in 2024, including "Workshop on
Practical Vacuum Technology", "Instrument Training Course", "ALD/ALE Equipment Development
Workshop", and "Teacher Training Course for Semiconductor Manufacturing Process &
Equipment". What's more, TIRI opened multiple major training courses for high level industrial
professional cultivation. TIRI has shown the strong capability in high-tech talent cultivation, which
contributes to the enhancement of domestic industry competitiveness and the advancement of

national technological innovation.

BRAPORMSERERIRZEMASE » BERRBAERAT o
TIRI has cultivated outstanding professional talents for domestic academia via various workshops and seminars.
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