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BRFROBRILE 50 F > BRTERES - REKRGFE > ¥RSEITERN G - EETH
RESERBERAFAENMBERSRBOMEFER > B 2020 FRBZSSMIIMFIREHER > B
RARE - RIUKREYH EFRSFEREH > 157 2022 FERMBRMARENEZTRE | BRHFK
BEZTHRER  BEACERESERZERTMBEERRRM  GHPORENEHRBEBRRESH
BRUEMETS > BEARBECERSRFEEMERESE ) LAFNBURTHNESD » MREXR
BENED > ERBRNERMREERESY  THENEREFEE -

BRPO—ESEMEREETIEARKNBAREBA > TE2E2EH —RIRHEHS MR EEE
REMLTEEBRENVAERE > BERARBREREAREMACHERAXEBREVIGE  BH
BT B -B EMSREREBRY HESEMEZERRRSMEMTEcEM ISR ER[HRE
WEEITRIBERI 2R o AFRLREFEINAE (Atomic Layer Deposition, ALD) I e ERELSTES
KEHERBAPEBRERMAESEEM ALD ®Hi2 » NIWEFERELE 1 BEREZZHME TH -
MR RERERME (Gate-all-around, GAA) RETRAKBIR_HEMHNERE > SEBUEREEXE
HERRBNMARERMRE ; AP ONHBMEHEREASZREINEZAZERETHRAZMNBERTAE
BlFTME URKEBEBHGMMBEESEMNENCEEERRZE > RERTEZEAPARBEREBA
MkBEBEEER ; 35 AP ORBEIBZFMIEENM imec BERBRBEIINBAERBHMEKES
El > TEBARHMERMEEEBEBEMERO N EAE EERRRBEREEGER
BAERES > KEE 17 BHERKMELHSIRNEE 16 BEEREERMERGEHBEEMERTE
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BRPOTREEARBERER  #HH TEHATEHARGEINECEEMZNER > EEAEE
THMBRRE  RERZERETS  BREAHERMEMIBEERMIEMREAEEER > I
EETHRAGREMSEARASF ; AhO0HER 2022 FREEE T IEERIBEEAE (IEC 62443-2-
4) BFE > BREE—EEB IEC 62443 BB HBENEAME  THERAAFRTZERRNSE
DESUNEER ISR ETEENEEER Al HMRE ; AR > GRPOHNEMEE —IEUR
BEE > BREEHA QRN - BE A BANBE £ BEFAEMERMAERE > &
FHESFRE s PRIARRASHEREER > SERAXHHREINIHERSXERERR S
Fi1> BEEERSBEERZMEMA (Emergency Use Authorization, EUA) Rl EHISE » EE
REFBIEEFEMNERRY  SABZEFEHER TN EEEERNDERRAE > RHIMTEER
ERIE2HREROLEGAEE TR BEREERZEG  FHEM Rtz gRPOobHE
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PEEENFEEBEFES GNP ORSBATHEREREMRREIR - JEAEHE 2R EER
ZRRFT BIOTEC-IBST EREGF > ETMERAKRMARIFE > UBEASFEBE COVID-19
REFERAFER ; RXEBERECEBMHATORBERBGF > EEEGELERARTETERAR
EEAEHYER > RMEEEBGEERF GRPORPEERNEREEGE > HESHREF
BEBRCRBTUREMEEREEMAE T T » FHERAMIEIR

RERK  ERPORKFERELCIIRLSE)  REEZ BIERNE FXEE > HEKD
HEREMRE  RUTHREBFECMELNBETIR > UESHRZOEENRSZRFAAIFIELN
BMAEAR - WEEAETEE—) » TEIFERLINTHEAFERRBZERMEG - RiREHEAZE
MERMRDERR GRS ARRANBRRCEFEET  HERANERBEEXRFIRNEEL
RIFBRSBERMAY > EROERRUEXFEREREBEETLLNEE  BEEBRAMBATEERFR
wEEANAF R RERAEANEERE -

Taiwan Instrument Research Institute (TIRI), established for nearly 50 years, has always
been dedicated to fulfilling national objectives by developing high-resolution telemetry
instruments that align with policy plans. TIRI proactively anticipates the R&D requirements for
cutting-edge instruments and such as the next generation of semiconductor process and testing
devices. Since 2020, TIRI has been strategizing the construction of a new R&D complex. Despite
challenges like the COVID-19 pandemic, labor shortages, and escalating raw material costs, the
construction project for the new facility was commenced in late 2022. Once the new building
is completed, TIRI will be able to provide ample laboratory space to accommodate precision
instruments and equipment. This will furnish TIRI with a better comprehensive, interdisciplinary
and integrated service platform for instrument technology, further improving Taiwan’s self-
developed research and manufacturing capabilities. Leveraging its location within the Hsinchu
Science Park, TIRI can more easily foster collaboration with industry partners and drive the
convergence of academic applied research with enterprises to promote Taiwan's industrial
innovation and development.

TIRI has long been the key partner for academic research teams, offering tailored
instruments that cater to various academic disciplines. As the sole R&D institution in Taiwan
capable of providing customized forward-looking instruments, TIRI collaborates closely with
professors and research teams from domestic and international universities as well as research
institutes to develop specialized instruments for cutting-edge scientific research, thus facilitating
advancements in forward-looking scientific endeavors. Its services span a wide range of fields
including science, engineering, healthcare, agriculture, and art. One notable achievement was
the collaboration between TIRI, Taiwan Semiconductor Manufacturing (tsmc), and the National
Yang Ming Chiao Tung University (NYCU) team in the development of a high-coverage Atomic
Layer Deposition (ALD) process. This successful endeavor resulted in the creation of a two-
dimensional material component with an effective oxidation layer as small as 1 nm thick.
Additionally, a nano-thin-plate two-dimensional material transistor with a surrounding gate
(GAA) structure was engineered, which is a key research achievement in More than Moore.
These accomplishments represented significant breakthroughs in research. Furthermore,
TIRI supported teams from NYCU and Taipei Medical University (TMU) in the development of
an oblique sputtering system applied with innovative materials. A highly sensitive optical
fiber sensor that utilized nano-metal to coat spider silk to measure sugar concentration was
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successfully developed. This innovation holds promise for future applications in human medical
implants and daily medical monitoring. In collaboration with Interuniversity Microelectronics
Centre (imec), an internationally renowned research institution, TIRI offered state-of-the-
art hyperspectral microscopic image quantitative analysis technology. This advanced
technology finds applications in the analysis of micro-nano materials and biological tissues, with
significant potential in fields such as optoelectronics, forward-looking displays, and precision
medicine. This outstanding achievement mentioned above has received accolades such as the
17" Innovation Award for Metrology Technology R&D from the Chinese Metrology Society
and the 16" NARLabs Outstanding Scientific and Technological Contribution Awards.

In alignment with national policies, TIRI actively promotes independent R&D as well as the
applications of key instruments for the next generation. To achieve this, TIRI has established a
large-scale platform for the development and service of two-dimensional material processes
and equipment, horizontally integrating multiple academic research units and facilitating the
transition of academic research achievements into practical industrial applications. In addition,
TIRI focuses on nurturing high-level R&D talents in the field of instrument technology for the
future. In 2022, certification in the international standard for industrial control information
security (IEC 62443-2-4) was achieved. This notable accomplishment made TIRI the first
legal entity of its kind in Taiwan to pass the IEC 62443 verification in the information security
field. Collaborating with academic institutions, TIRI also played a significant role in several
important projects related to intelligent machinery under the National Science and Technology
Council (NSTC). These projects assisted academia in validating theories related to intelligent
manufacturing and Al technology. Furthermore, TIRI's one-stop service platform for medical
device certification actively supports startups in overcoming technical, verification, regulatory,
and clinical obstacles. By reducing the time during new medical devices development, TIRI
fastens their market entry. Silicon Based Molecular Sensoring Technology CO., LTD.
(Molsentech), Academia Sinica, Kaohsiung Veterans General Hospital (KSVGH) and TIRI
have collaborated to develop the world's first "COVID-19 Rapid Test Chip" for COVID-19
nucleic acid. This breakthrough product has received Emergency Use Authorization (EUA)
authorization from Taiwan Food and Drug Administration (TFDA), and is now available for sale. It
represented a significant advancement in domestic medical devices. Moreover, TIRI has played
a pivotal role in the establishment of S&T BioMed CO., LTD., offering guidance and support in
platform counseling. This initiative led to the establishment of the world's first factory for oral
cancer detection reagents in the Hsinchu Biomedical Science Park. By fostering collaboration
with the biotechnology industry, TIRI deepened its involvement in this field. Furthermore, TIRI
signed a memorandum of cooperation with National Cheng Kung University (NCKU) Innovation
Headquarters, focusing on resource sharing in industry-university collaboration and prototype
trial-production and verification. Through this partnership, both entities aim to enhance the
value of academic R&D technology and accelerate the initiation of new entrepreneurial ventures.

With the successful containment of the global COVID-19 pandemic, TIRI actively fostered
connections with Southeast Asian countries in line with the government's New Southbound
Policy. Under the fruitful partnership with the BIOTEC-IBST Laboratory of the National Science
and Technology Development Agency (NSTDA) in Thailand, TIRI continued the project of



A Director General Handover and Inauguration Ceremony for TIRI

developing lung cancer detection technologies and expanded the bilateral cooperation to the
clinical application of rapid COVID-19 screening. To strengthen the international collaboration,
TIRI also joined forces with the National Metal and Materials Technology Center (MTEC) of
NSTDA and National Tsing Hua University (NTHU). The collective efforts focused on integrating
an electrochemical sensing system to detect pesticides and organic compounds in the Mekong
River. TIRI not only addressed important environmental concerns but also fostered deepened
international partnerships. On the other hand, the Czech Academy of Sciences was another
longstanding collaborative partner. Operating within the framework of a research cooperation
memorandum and with the support of the Taiwan-Czech bilateral exchange program facilitated
by NSTC, TIRI continuously engages in profound research endeavors and promotes scholarly
exchanges between the two institutions.

As looking forward to the future, TIRI remains dedicated to the professional domains of
"cutting-edge optics", "advanced vacuum technology", and "biomedical optoelectronics". It
has always been the major target to enhance the core technical competencies and key expertise,
to deeply understand the specific needs of the academic community, and to support academia
in generating groundbreaking research outcomes by harnessing the power of instrument
technology. Moreover, TIRI will actively pursue to be the "top one in Taiwan" and “front runner
in the world” in developing next-generation semiconductor processes and equipment as
well as focusing on cutting-edge national defense, spaceborne remote sensing systems, and
instruments related to pandemic prevention. Throughout the scientific exploration journey, TIRI
recognizes the importance of cultivating interdisciplinary innovation in instrument and technical
fields, devoted to nurturing talented individuals with scientific literacy and an understanding
of industrial demands. Serving as a bridge from academic R&D creativity to industrial needs,
it is the most significant prospect for TIRI to foster the independent capabilities of Taiwan's
academic community and the industrial sector in the field, contributing more to the local
innovative development and improve the quality of life worldwide.
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Optical Technology and Application Group
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Optical Remote Sensing Instrument Division
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Intelligent Optical Inspection Technology Division
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Image and Spectroscopy Instrument Division
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Vacuum & Optical Components Division
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ALD Process and Equipment Development Division
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eeo }%IDERNE Core Facilities

83 45 FRRENBRGEM » BREBEBEARTHRAVKRARERT > BEAM—FIRRMHEARO
CIEKETREMITAEN -

Having accumulated 45 years of experience in precision optics and machining, TIRI provides
precision opto-mechanical device and system design & manufacturing services, which is the
only organization that can provide fabricating service for meter-scale aspheric optics in Taiwan.
Its core facilities include:

BrREZHEOEAE®ER Single Point Diamond Turning, SPDT

A€ CNC Hp Yt R4 AI5% 8 Meter-scale CNC Polishing and Inspection
BiomEgh Y Magnetorheological Finishing, MRF

JEEREHHER T & Aspheric Stitching Interferometric Inspection, ASI
BEEE=RT&HE#E Ultrahigh Accurate 3-D Profilometer, UA3P
BEHJE O Turning Centering Machine

% B B 0 T Freeform Ultra Precision Machining System

BRPORBERNEZRMEIRM » EFRAETHEENERMERTRE > UREZERRERK
firdi2 & ALD/ALE Bt & BRE > IRHTESTRMNME EREERERBRBRBFG

As the origin of domestic vacuum technology, TIRI has been devoted to developing
advanced vacuum system, thin-film process and inspection / calibration capabilities. TIRI has
also established the ALD/ALE Joint Laboratory. The major core facilities include:

EREMETFEBNBERR M .
Plasma-Enhanced Atomic Layer Deposition, ‘ N ey | /
PE-ALD

T BA R BREERMR

Metal Organic Chemical Vapor Deposition,
MOCVD

RN KRN R IE IR R

Deep UV Optical Coating System




O KORJEHERRE
Meter-scale Optical Coating System

O IRE S SRR
Pulsed Laser Deposition, PLD

& BUEIRE IR SRR
High Power Impulse Magnetron Sputtering, HiPIMS

T BEFIREBN BT RS R

Magnetron Sputtering with lon-assisted Deposition

O MTREHEFRAERL

E-gun with lon-assisted Deposition

O BREBERESZENETEME
Aberration Corrected Scanning Transmission
Electron Microscope, STEM

(3) £ ERHSASIRIERE Medical Device Testing & Verification Laboratories

BRPOEHMEEEREERMEELBEZOERE - EnRAIRITERE » TigHEESEM
ERIME « BEERMES  BERERNEE BERFEML™HHA (R - XEFER) FRE
ARTS > FEROREEIEUT !

TIRI has established and kept maintaining the Medical Device Testing & Verification
Laboratories in Hsinchu Biomedical Science Park, which conforms to international medical
device regulations. The laboratories provide one-stop shop service to accelerate the medical
product launch. The major core facilities include:

T EBMEREITERRR

Metallic Material Additive Manufacture System

O EBESMEHTERRRR

Polymer Material Additive Manufacture System
& £ H 2R

Biomechanics Material Testing Machine

T YRR RERERR

Biochip Surface Modification System

S EMDFREEAD R
Bio-molecular Interaction Analysis System

O B FERBAREITERR
Polymer Material Additive Manufacture System
{0} C-arm X %%3%\':%
Medical C-arm X-ray Imaging System
& 3T BIRER R M
3-Tesla Medical Magnetic Resonance
Imaging system

© 128 YIBETB R RN
128-slice Medical Computed Tomography
Imaging System
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oo LMEEIEE R
TIRI Core Values and Business Strategy

BERFOREAM—FIH BB R ZHEE > HERENEAEMRE T RIS HRESERBIEL -
RFITEBRMTFENBEREER > FEERORBIUEEERRORMGE  WERZIRSM
MRANBERE > ZR0ESEREEXREREB TS HEREK -

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.

EIE KR Business Strategy

OQO BTt AEEBA Q (=) B R REHEE
AR Key Partner for Academic Research 'Q Best Promoter for R&D Achievements

BiEfiE Core Values

) 7o
:: B BA A ZE % 2 Agriculture

National space defense

Precision medicine ;7 i# Science
R 2 AVH 5% e s = [ PRI Y AR 7%
o ARG ERE ’ 5
R&D of advanced A semiconductor | e ﬁ%o B1f7 Art
instruments in all domains
oo HEBIE
@%é} Smart manufacturing % & Healthcare
O fsee ) wEE T Engi )
=0 Green energy/New agriculture % ngineering

FA#E: 17 Key Technologies

»

Advanced Vacuum 10: R F e 3¢ R&D of atomic level equipment
Technology VT A% Advanced material development

s T A AIBEP B EERUF2ERSE Advanced semiconductor processing

AR

R TI2R4MT Precise opto-mechanical technology
Cutting-edge Optics ;|i

B EEE Bl Hyperspectral remote sensing technology
Ly BRI 28 Advanced opto-electro instruments

o Eg EEM 35 N3% 28 Medical device accelerator
Intelligent L HEGEEEE Consultancy in FDA approval

Biotechnology 4 B& ¢ E 1% 285988 Biomedical photonic & biophotonics instruments

10



eoo FERFEME M Main Services

O MITEABEMETS Executing crucial policy tasks (Government)

O ZIREBR5HE Supporting major academic projects (Academia)
O FE (E%) &1k Commercializing novel technologies (Industry)

O #EBFLIEHE Boosting science populariztion education (Talent Cultivation)

<o ERTFERFT

M Government

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

© 3% R 2 B EE R B i

Developing satellite remote sensing technology

O ZRTEBEERREBREERRIAR
Supporting the biomedical program under the
“Five-Plus-Two Innovative Industries Plan”

& XIRBIKPTRERR
Supporting the establishment of the disaster
prevention and warning system

T M ERERR

Assisting the development of precision agriculture

W— EX5R

E Industry

& BRCAERETHERRNRARTHE
rha st

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

& RIEEBBTHRTRIERERNRE
AR %5

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

& M IIR LB AR 8 RRR
Assisting the establishment of the automatic optical
inspection system in production lines

& —uhNEMIER ~ RIE - BERT
Providing one-stop service related to medical
device laws, testing, and verification

& EAELRREERYEEERE
Introducing the information security and smart
manufacturing management process

21l 5}

Academia

T BHRESAFHE - RHEE
Participating in industry-university cooperation
program and enhancement projects

& XIRBMTERERF

Supporting the prototyping of research programs

o EREBRENHIREMERSHAT
EEREE
Cultivating and guiding biomedical teams, and

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

& KRG EREMRAHR 2 REFR
B A REn RN

Jointly researching and developing instruments,
technologies, and special instrument systems for
prospective research

AFEE

Talent Cultivation

O BPERREMELERE
Organizing instrument-related student
competitions

O BRBRMAFTHEERMEHE
Fostering talents in instrument technology and
launching science popularization education

O HRREFAN - GRPOEFR
Publishing “Instrument Today” and “TIRI eNEWS”
for news, activities and instrument knowledge

O 2EERNNNE - EERITERZM
e &
Participating in domestic and international
seminars on photonics and vacuum technologies
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BRPLOEFVESFEAREROMERAR s PRARRESHERIZER > SERAZHMY
REANTHEREXKEBRERBANSE > 78 20 2 ERRAEARE S ERENN RIS EER
COVID-19 &% » ZEMEZSE 95% U £ EEAHREREE EUA BRIEBL EHIHE - @Bl .OoEERE
BB R B — KRR ~ BREE ~ AR~ BRARMIRE RN WiIHBFBIRBRAMLZEITY > BRER
EEHERR > HEAMEREHEERER  UEIRARFIEEMBMHNEARREK °

TIRI has collaborated with Silicon Based Molecular Sensoring Technology (Molsentech) Co.,
Ltd., Academia Sinica, and Kaohsiung Veterans General Hospital to develop the world's first
"COVID-19 Rapid Test Chip", which can quickly and accurately detect very low levels of the virus
in patients at the early stages of infection or in asymptomatic COVID-19 patients, all in under
20 minutes. With an accuracy rate of over 95%, the test chip has obtained EUA authorization
from the FDA of MOHW, and launched to the market. TIRI plays an active role in helping startups
overcome technical, verification, regulatory, and clinical barriers, allowing them to contribute
to pandemic prevention efforts and address practical needs. This collaborative effort has
accelerated the development of scientific and technological pandemic prevention products and
witnessed a major breakthrough in new domestic medical devices.

rﬂ :\qu‘-w l‘r-]wmrnr TR

EAEWS
‘“.','.-.-n
mERMRAERE

A e st @ ©

AHRAHANFEREXEBRER SRR
RifigReg
Group photo at the world's first
“COVID-19 Rapid Test Chip” press
conference

2022/03/19

BERP ORI EEE M TIZEMZEE (American Society of Mechanical Engineers, ASME) &
EBOSRNEMEEERNFREI2ERE  D"ERFITHERERERE > ILH ASME STERTHE
FE > BGBEEEZTERE  BUSISS2LERRRMETAERERINERES > TRAZLEERE
TREF o 111 ERAGEEE S TIEKHEAT I 23 A KEFE (H,Go Revisited) > HREERFE A2 E K
WEHESESTEE - BERBENHBIIFEABRELEET o
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TIRI and the American Society of Mechanical Engineers (ASME) Taiwan Section organize
the NARLabs Smart Machinery Competition, consisting of both a design competition and
an oral presentation competition. ASME determines the design competition's theme, which
covers a variety of practical topics to encourage students to think creatively about mechanical
technology and its functions, as well as to broaden their international perspective. The design
competition focuses on the "H,Go Revisited" robot water-carrying task for 2022, and the Southern
Taiwan University of Science and Technology team wins the first place, while the student from
National Tsing Hua University wins the oral presentation competition.

ATERBRESHMRE LERGEBRARBASE
On-site and group photos at “NARLabs Smart Machinery Competition”

2022/05/16

BRPOEBR RS SRMAF B ERRR LRI EEREMZAE MM EIEXN TR
£ H5H 27 AERASEBRS R LR - ARBRBRRA [T > B2 MAEEE - #
BAEEXRECEAAFENEREFRRAKN > ZEBRREFATET > BREEAMBEKR ZAIFH
MEaEE ~ B e M IMERTS - EBERSBRRNERKMHRE R ESHMAIFERE -

TIRI hosts the “Online Exhibition of MOST Intelligent Machinery Innovation Collaboration” to
showcase the thematic project accomplishments for Intelligent Machinery under the Ministry of
Science and Technology (MOST) by bringing together 27 academic teams across three projects.
From sensor component development, intelligent machinery controllers, and robotics to the
information security technology required for industrial manufacturing applications, this online
exhibition features posters and videos highlighting the innovative R&D efforts of academic
teams and the technology value-added services provided by NARLabs, ultimately creating an
intelligent machinery innovation ecosystem that meets the industrial technology needs of
Taiwan.



& HREMWRREREIS? B0 BEHR
(Contact Us)

A BEEESRMAIFT R R RIR LI BB S
BETCFRRBRTR BEEETRERSSE
BATHR ©
Visitors can learn about the accomplishments
of the team plans through posters and videos
at the online joint exhibition.

°002022/07/05

EFEIAHENEEE HEGSEE RS
Collaborating with the “National Library of Public Information” to
Popularize Instrument Science and Knowledge

BRPOEBIIAHEFNESESEIREAERAASEZENER | AIREBERSEIH — s ERER
RMRFAPCIGE > HAXENENE SEZRRIDAFEEWICB2RFRNABRE  UR—LD
BXBHENLETH  EEEAFEZTNEEERR  FEEAXNARZESHEEBEHRIHSN
HPEBEE o UNBRIKBEHE A2 THE-—RINEELR > BERRTHESEBARHSERAER
FERVEAEERE ST ©

TIRI partners with the National Library of Public Information for the "Experts Providing
Optical Solutions: Dreamworks for Creative Realization - Taiwan Instrument Research Institute"
special exhibition, for promoting popular science knowledge. The Nobel Prize-winning optical
lenses in chemistry, rare optical components, and versatile Fresnel lenses are showcased on the
exhibition. Through multimedia interactive machines, visitors of all ages can learn about the
structures of different optical instruments and the manufacturing processes from glass blanks to
optical components. The exhibition highlights Taiwan's capability to self-develop and produce

high-level lenses for scientific researches.

ATREXBBRFENER  AFEREIB - oERSREMRAPLIERE
“Experts Providing Optical Solutions: Dreamworks for Creative Realization - Taiwan Instrument Research Institute"
special exhibition
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2022/7/28

BRI OEF 6 KFAIERSM BIO Asia-Taiwan 2022 sEMER KR » UTHHEEFHHEMA
REH  BHAIBEMIESAHEZEMARKR > SFEERNIAS - BEMKHERSENTER
RIERFBRM - BEREESHTENHRELFER MR  BEEREEBEFRBNTRNBE/RE -
HETEEZERBTNTMERERR > URETEEREERSFHZEEBERARRINE2ERER
1% 2EREMNPOFMEENEREGRMERS > HBIREERMR > RERERZNSEE -

TIRI participates in BIO Asia-Taiwan 2022 with 6 start-up companies based on the "new
generation of precision medicine" showcasing the technological advancements supported by
TIRI’s “Medical Device Accelerator”. Some of the exhibition highlights include the "intelligent
health promotion service system" jointly developed with National Cheng Kung University (NCKU)
and Al Free Tech, the "wrist tunnel pain-relieving stimulator" by GiMer Medical, the "cartilage
repair system" by Biogend Therapeutics, the "bing health system" by Singular Wings Medical,
and the "Smart Medicine Kit" developed in cooperation with Hualien Tzu Chi Hospital, which
has undergone clinical trials. These demonstrations effectively show TIRI's capability to provide
cross-domain services, drive the progress of precision medicine, and expedite industrial growth.

4BERERBRBEERE2022 SHERKER
BB ) IR 1R 52
The Chairman Tsung-Tsong Wu of National
Science and Technology Council (middle)
visits the site of NARLabs at BIO Asia-Taiwan
2022.

2022/08/10

BRPOERINASESZAFRFAC (RAEABPL) BTSFEHESEEZERBM R OB
AEBEEN > ETREARECESIFRRD - BIRNESRBHT - ITENAKEARPOEEHAERKR
B ER - ZEEMPOTAEEMNER T oI BEEREBRMME > BB EMHBEREMERRK
Bl —REREBHAITERM ~ BE AR BARNEF > BEMERARRER o REREEHF
DEBEAREBPONBUISHET  SREEZSHAER > LNEREmETE  HoBEEERE
—SHRBERTHE
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TIRI and NCKU Innovation headquarters join forces for the "Memorandum of Understanding
(MoU) Signing and Opening Ceremony of TIRI at NCKU Office" to strengthen the collaboration
and create new opportunities for cultivating innovative teams. Through TIRI's "Medical
Device Accelerator Platform", technical guidance are provided to connect the medical device
industry and hospitals, and to streamline the biomedical innovation process. The collaboration
between TIRI and NCKU Innovation Headquarters aims to foster more startups, accelerate
commercialization, and promote the biomedical industries in Taiwan to the global market.

A S1EESHEZRER Group photos at the MoU Signing Ceremony

2022/09/13

B EMEEREHIAN HIEEB2XEROLERAEE TRRE
S&T BIOMED Opens the World's First Oral Cancer Detection Reagent
Factory Under the Guidance of NARLabs Medical Device Alliance

REMPOTEMEMAIENE RBToMESNINHELEBROBERADCHIMEERE
“AERARBETE2REROEERIERN IHRARRE > RERFMEEEREER > BHEHER
EROEBEHEN 2.37T EANBEAREERTKRE - HROERMRTIFERANEBEEYESBAF G
RPER T HRABEOREEYIRS RERAEEER o 8 OREHREWIRSE MMP-1 > BIEE T TELISA
wAERER RTRESABERERIE I MERNMAEE Em > BUESBZEHORE - BaiO
RSS2 HRAEERAEREANS FELBEIR  HELEENERS BTN EREHRZE - 21
B M OEER S
S&T BioMed Co., Ltd., established with the support of TIRI's "NARLabs Medical Device
Alliance" service platform, inaugurates the world's first factory for oral cancer detection
reagents at the Hsinchu Biomedical Science Park's second biotechnology building. The factory's
production line will cater to the huge potential demand for oral cancer screening, which is
estimated to be around 237 million people worldwide. The core technology of the factory is
a "non-invasive cancer biomarker detection platform", which mainly develops oral cancer
biomarker immunoassay reagent products. S&T BioMed has developed two in-vitro detection
reagent products for the new oral cancer biomarker MMP-1, namely, "ELISA detection reagent
kit" and "colloidal gold test paper type rapid detection box", which aid in the diagnosis of oral
cancer. Currently, there are no conventional molecular diagnostic tools for oral cancer screening
or diagnosis. S&T BioMed's products will facilitate early diagnosis and early treatment,
contributing to the prevention and treatment of oral cancer.
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AHELEESREROLERIZET IHEBEER
The opening ceremony of S&T BioMed, the
first oral cancer detection reagent factory in
the world

ee02022/9/14

B ORMAEGERBERERMEEE B SEHRERESRBRITHETZETMERER
HEERFERERE > BRENDPOETFERINERBEREZTRCNFHRERICRHEEB B RAVHE
EEHEMR > Wt 9 B 15 BFERRAFRMERT » Bl EMRCTEF SRR MARRERMmIK
smiE > ZBRBEEMNPORORMBERENBRE > HE THACLSYFEBMRESZE > ¥
BRTEREXRTERERRFAFTHRSRARSEG > REESARBLUETIELE 2R > HE5EMR
FTEIR S AR o FE UL HEEAR R ST AR o

TIRI has a long history of expanding the R&D capabilities in line with national policies to
promote independent R&D and applications of high-level key instruments and components.
During the SEMICON Taiwan 2022, TIRI showcases our R&D capabilities and achievements in the
self-development of advanced semiconductor equipment, including customized optic lenses for
special applications. Moreover, the Seminar of NARLabs’ Advanced Semiconductor Equipment
and Process Technology (NARLabs ASEPT Seminar) is held at the TechXPOT conference of the
SEMICON on September 15. By integration of the core facilities and cutting-edge scientific
instruments, TIRI aims to address the issues of the next generation compound semiconductor
novel materials, develop in-situ testing devices for advanced process in the semiconductor
industry, provide R&D services for industry, universities, and research institutions, and
demonstrate the latest R&D achievements on-site to promote related technical services.

“”& i

AT2022 EEEBFEREIFOBUSE A TEIFRB D ES ERRBRRERMAFRMERE
Group photo at SEMICON Taiwan 2022 The technical forum of " NARLabs ASEPT Seminar"
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BRPORHERFRERUERMR+F > ERMNEERTFERRBRFBEERBERMITN
T BEREANZRERBERCEIES > BURFRN - MERBRER > LRZMBNEER R
DTRIRBIFE (Sub-A) RFREEMERERIMERBFE > UBREAITRFRBIFE = HBAME
Bt REESFRETFERMRABRE2HNRE ; RETESERER R OEHRME L
ALD Coupon Cluster 2R [RFEERZIRHKT - FE UL [R F iR 5F IR B A2 B i i 3% plo SR B2 e iy
WIBNEEAENEHRR ©

For over a decade, TIRI has been actively engaged in ALD/ALE technology, hosting the "ALD/
ALE Equipment Development Workshop" for four consecutive years. During the event, ALD/
ALE experts and scholars discuss the latest technologies, materials, and applications, while

showcasing TIRI's R&D service platform, "Sub-angstrom Resolution (Sub-A) Atomic Structure
Research and Application". This platform features a unique "atomic resolution 3D electron
tomography" analysis technology, providing a fresh perspective on semiconductor material R&D
in Taiwan. Furthermore, the event exhibits TIRI's latest ALD Coupon Cluster process chamber
and ALE system, promoting R&D achievements in ALD/ALE, and encourages interaction and
communication among participants.

A 2022 $EBREIHERFRBERUERMRREG 2022 ALD/ALE Equipment Development Workshop

2022/10/01

MBI i-ONE BB RHRAIF R IBIRECSERTH » BHEMMAFT TEERS > BEFRKBE 300
HEFERERZ2E > F 14 BEMRER -ONE GHERRAFE DHBEAERZES TERKRNU
MERAEEABMEEEEMAGRRTIRIZETESETH I ETELERPEREE - GHH
O FEEBTRERRSEERSARNFTEARAATY > R EFEREMARLZERESRS
EEE > THIRHERRGRESHF S A TILREEEHRESMREAMHAT > BIEEAL
Tt &M o
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For more than a decade, the "NARLabs i-ONE Instrument Technology Innovation
Competition" has been a crucial platform for fostering research talents. Over 300 exceptional
works have been submitted over the years. The 14" edition of the competition is won by the
National Tsing Hua University and National Chia Yi Industrial Vocational High School teams,
which secures the first prize in the college & above and high school categories, respectively.
The winning projects are the "High Speed and Large Volume Photoacoustic Brain Connectome
Micro-imaging System" and the "Development of an Automatic Scraping Machine for Multi-
shape of Scraped Surface". TIRI will remain committed together with partners to encourage the
young talents in self-developed instrument research, making them a potential force to drive
Taiwan’s technological advancement and international competiveness. Moreover, TIRI can
provide interdisciplinary platforms related with instrument integration and then cultivate more
passionate professional individuals, creating more significant social benefits.

I-ONE 2022
DRSNS

¢ e smmme GMM oo

A 14 [ETERR i-ONE HBERHRAIHHE) MG AZERIERESTSERBEBETCH ERER

Group photo at the 14™ "NARLabs i-ONE Instrument The team of National Chia-Yi Industrial Vocational High

Technology Innovation Competition" ceremony School demonstrates the work of "Development of an
Automatic Scraping Machine for Multi-shape of Scraped
Surface".

2022/10/18

[RFRRAERMMNE 78 Z R8I 28
The Application of ALD Technology Facilitates the Innovation and
Advancement of Research on Two-dimensional Materials

“HME T EEUERERERME > HPRANBER#E _HMERETBELRNE
B> ERERGHARBEABEKEGE T OALD MEEREHLFAMAESES M ALD RIZ » INERME
BRENE 1 RRECZHMETH ; BE > FB ALD fiiilkE 3D BB ABEBEETNE  HERE
MR (GAA) RIETRAXERZHMEERE > HEAMEARTERER 2022 F£12 ABEBREFTHK
2 |EDM (IEEE International Electron Devices Meeting) ©

Two-dimensional material components are the key to the development of More than Moore,
but the main challenge is to deposit a pinhole-free dielectric layer onto the surface of such
material. To tackle this challenge, a team consisting of Taiwan Semiconductor Manufacturing
(tsmc), National Yang Ming Chiao Tung University (NYCU), and TIRI's joint laboratory of ALD
collaborated to develop a high-coverage ALD process. This results in the successful development
of a two-dimensional material component with an effective oxidation layer of only 1 nm thick. By
leveraging the superior 3D structure deposition and covering characteristics of ALD technology,



a nano-thin-plate two-dimensional material transistor with a surrounding gate (GAA) structure is
developed. This related research is published at the International Electron Device Meeting (IEDM)
in December 2022.

TiN

< [RF /8 T TR £ 9 18 B Z #E A4 % B 38 B BT 2R R
ALD is applied to two-dimensional materials
research with an outstanding breakthrough.

B3R

"Nearly Ideal Subthreshold Swing in Monolayer
MoS2 Top-Gate nFETs with Scaled EOT of 1
nm”, T-E Lee and Y-C Su et al, tsmc/NYCU/TIRI

2022/11/06

% 68 BEBEZET (American Vacuum Society, AVS) B ZZEREREZHEMCKE
A9 David L. Lawrence Convention Center 17 > iR HEMANERERERRETS > R
REXR > BRPORBTEEZRGNMAZEEZTHRBFARN > AKX AVS EESEBHE AVS CDG
(Chapter/Division/Group) %/OEM &% > BEEFEZESEARKBER » RABKREZEHE 218
o

The 68" American Vacuum Society (AVS) International Symposium and Exhibition was held
in David L. Lawrence Convention Center in Pittsburgh, Pennsylvania, USA. The event features
academic seminars and instrument exhibitions on a large scale. TIRI not only showcases the
R&D achievements and customized services in the vacuum field, but also represents AVS Taiwan
Branch in the AVS CDG (Chapter/Division/Group) meeting, which provides an opportunity for
TIRI to engage in discussions with representatives from international branches and deepen
connections with international academic organizations in the vacuum field.

A [ RS 72 FR IS B R 2 R ER RO (1 3R
TIRI attends the AVS 68" International Symposium and Exhibition, and exchanges with international experts.
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EREEEME i mR=AREEERZERILIEEE 22 EAI#FEE) (Taiwan Smart
Health) r ERE2EEFABEMERER P OCEBNESFNHENBERBREE TR MAR
MEDICA RE > ERERAEEKREIEEEL AEMNPOHENEREROEBRATDEAFELR
K& Start-up Competition Pitch and Award g » BHARAKEREL 12 BFHEIREC— c FEHE
BERTHEWEZREENEE  ERNMEEEMMREECRNIKRE > SKEFHBENTIHKREGES
HETENEEBRM > R 2XRESIET > BERONEFREREREENEESRE -

The National Science and Technology Council (NSTC) has integrated three major scientific
parks: Hsinchu Science and Industrial Park, Central Taiwan Science Park, and Southern Taiwan
Science Park to establish "Taiwan Smart Health" pavilion at this exhibition, showcasing the
products of Taiwan's medical startups. Ten manufacturers, which TIRI is currently cooperating
with, participate in this exhibition, with five teams exhibiting in the pavilion. Among these,
MedFluid Co. Ltd., under the guidance
program of TIRI, is selected as one of the 12
startups for the world's Start-up Competition
Pitch and Award. This exhibition not only
provides insight into current industry and
technology trends but also increases the
exposure of Taiwan's medical device R&D
capabilities. It seeks market opportunities and
potential partners for international marketing,

attracts global investments, and showcases

Taiwan's biomedical capacity at international A E2ERERAFEIZREMURBEHSR
R . Group photo of participating units and manufacturers of
exhibitions in Europe. Taiwan Smart Health

°e02022/12/01

MEBMHESNAROEBEZES SRR 5+2 EXEFEAR > AERSTE > BEoEHER
B4R EER - MHEER - GBRPORKEENILEXBEFLEREXEEREBBETSTF= &
EEE BERBMERNRFEEEABFESHE) > REERERRE -NP2EETEEIRTTEN
R BERPOEBBEHESRBE > B HEIE B NN E 28 P 5 /Y37 81 B8 M Bk i 152 17 AR al R X
REESRESEZ 3D FHER » REZREE -

In collaboration with the government's initiative to promote programs of the Six Core
Strategic Industries and the 5+2 Industrial Innovation Foundations, NTSC has integrated the
capacity of biomedical settlements including the Southern Taiwan Science Park, Central Taiwan
Science Park, Hsinchu Science and Industrial Park, TIRI, and Industrial Development Bureau
to establish a cross-departmental platform. Together, the project of "Startup Acceleration and



International Promotions for the Medical Device Industry" is promoted and the achievements
are showcased at the "Science Park Theme Pavilion" in Healthcare+ Expo Taiwan. TIRI has
also established a cross-domain integrated service model, highlighting the technological
advancements of startups under the guidance of TIRI’s medical device accelerator, as well as the
collaborative 3D printing implants and medical device prototypes involving industry, academia,
research, and medicine. This has garnered widespread attention from various sectors.

ASERERE-HEEETHEEIS2REUEBEER
Group photo of participating units and manufacturers of "Science Park Theme Pavilion" in Healthcare+ Expo Taiwan

2022/12/12

BRAPOKRILE 50 F > EEEE—EREHEMRIE - T B 2 EMEEREZTRAER
BRERAEERE > BRTEREHHAS > HEERASFTREESEMENGHIRANBEFSTHA
S ERNRERAEE > B 2020 FRIIAEFEZER/NNEMBES > =REIF - RTURERYH L
TREBEEE - /2 2022 F£ 12 B 12 HEBAEHIZIER AR > ABEMREMWEERKRER > T#
FEHEEREAMIERFEE FAZ2HE - FEFtE 2024 F 9 AT » REBMT 1 B ELIBE
BeaERE > B8N 700 FHNEREZER > UEEREKEAE - EriERSIHENHAETK

Established almost 50 years ago, TIRI is the sole R&D institution in Taiwan offering
customized and cutting-edge instruments for fields ranging from science, engineering,
healthcare, agriculture to art. In compliance with the national programs, TIRI organized a team
in 2020 to design a whole new complex to fulfill the R&D requirements for larger and more
cutting-edge instruments and equipment in the future. Despite facing several challenges such
as the pandemic as well as lack of manpower and materials, the groundbreaking ceremony of
the new building project is successfully held on December 12, 2022. President of NARLabs, Faa-
Jeng Lin, hosts the ceremony and Wayne Wang, Director of Hsinchu Science Park Bureau, is
invited as a guest. The building is planned as a high-rise structure with one floor underground
and four floors above ground. The laboratory space is increased by approximately 700 m* with
an estimated completion date of September 2024.
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A WS AIEHHE TI2H T 878 The groundbreaking ceremony of TIRI R&D complex

2022/12/24

BRAPOHIEEREERMARMEECERERRBERN-—SIER > BRERMERE B
BA5 > BEQIGRER/ERBSCAEEAENBSERE  BER 2021 FE155% 18 BERM
BIEE > 2022 FRBERBR BT RNEEYRIZRE >  BEERE 19 BERFAIFERE | &H
FOEBEREBESHNERNKMERE T o > HHEHBEBRRAEARAFERERTHEMECAIF
Rl o

TIRI collaborates with Hualien Tzu Chi Hospital to develop the "Smart Medicine Kit", a
modular telehealthcare system that addresses the issues of medication accessibility and
adherence for patients in rural areas. The innovative solution won the 18" National Innovation
Awards in 2021 and wins the 19" award again through continuous improvement of software &
hardware updates and drug delivery processes. TIRI establishes a cross-domain integrated R&D
service platform, which enables the research team to develop innovative technologies with
market value and competitive advantage.

nnovators
l&‘“ﬁF&df \{ﬁ
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A GRPORTEEZREERIEFERETE TIRI and Hualien Tzu Chi Hospital win the prize together.



Y 111 E¥4%528% Awards in 2022

BRAODTEAEBRMEEOITEREARNEE I MRERKETERBAEIRZSGMERNTE
17 BT ERKMEASRIEE |

The R&D team of "Hyperspectral Microscopic Image Analyzer and Technology Development"
wins the 17" Innovation Award for Metrology Technology R&D from the Chinese Metrology Society.

ATEAEBEMTGRINERRN R ARERK
i FEARER S
The R&D team of "Hyperspectral Microscopic
Image Analyzer and Technology Development"
attends the ceremony.

BRPOKREIE+NERRERMARGELRZEMEISTE » FRIBENT
The winner teams of the 16" NARLabs Outstanding Scientific and Technological
Contribution Awards list below:

SRV EARDPD HERCHARE - cEREREEMRIRE ~ 2K

Taiwan Instrument Research Institute

" o AZEER

BEIEARE ~ DIFERIAES « MEBIRE R
RE -~ FEAMER

Team Members:

Chun-Jen Weng, Guo-Hao Lu, Chao-Feng
Liu, Jing-Feng Weng, Yu-Hsin Lin, and Da-
Ren Liu

R BRI OBEMERRBNILERTESARBHMERITHETE > BiRHE
NEBEERAXRCMETD » MERRRKRESMERE - ERMBRAERBMARAREEM KRN
W&MEE > BERABAREREEDTZHH > BRI ERASRAEETERCERD R
AAERREEYERH > FEX - REFARIRWERT > 7] EZEBRMAR KM E REY BB
BN -
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Results: This research team at TIRI is dedicated to establishing a comprehensive
hyperspectral microscopic image analysis and research platform. This platform aims to
provide domestic scholars with a world-class research environment while upholding national-
level instrument research facilities. The technical advancements achieved by the team not
only enable micron-scale positioning and microscopic imaging but also offer the capability
for spectral quantitative analysis. In contrast to conventional hyperspectral instruments that
primarily allow for qualitative application analysis, this hyperspectral instrument developed
by the team goes beyond that. It allows for the measurement of crucial physical parameters of
samples, including transmittance, reflectance, and absorptance. Consequently, it finds broad
applications in microscopic image analysis of nano-micro materials and biological tissues.

Ml RIBFE -2 N2AHEENFEFERAERGRE

Excellent Award for "Technological Development" - Development of 12-
inch Cluster Atomic Layer Deposition Equipment

| B T HEER

BRBET s TRDD BRHBIEARE - RREFBBIRE « 75
Talmnlnstrfnmntl‘leseirchInstltute %%HE N }E;‘Tﬂ—\%—ﬁgﬁﬁb IEEH%‘-EE N $$I—Sﬁ*’%ﬁjj EE
; _ % =) MRRE BERERWARE - RBRERK
BH%E  RERBEWRE

Team Members:

Daniel Chen, Yu-Hsuan Yu, Chi-Chung Kei,
Tsung-Te Chou, Yu-Chiao Lin, Chi-Ya Cheng,
Yang-Yu Jhang, and Chan-Yuen Chang

FAREREA : XEREERAAEFRE 12 NEERREN ALD RERAIRERRNRERFE > 10 8
KEENEIREED I (uniformity) Ki2 99% - HBEREFTE LEESR ALD HE > ZiES
REFERENRYEHERTHEHSELERE » U AERHEEEERERMNERESZ » B
EEENERY ; MEa B EREEDLERTEAR Mini-LED & Micro-LED EEB#{LRERE » X
E7T LED AW EHFERAZ® ©

Results: The team collaborates with industry partners to develop a 12-inch mass-produced
cluster ALD equipment and conducts verification of the alumina film process. The team achieves
exceptional results, with the alumina film exhibiting a thickness of 10 nm and a uniformity
greater than 99%. In comparison to currently available mass-produced ALD equipment in the
market, this equipment offers advantages such as reduced precursor consumption design and
relatively high output speed. Additionally, it can be customized with a reaction chamber to
meet the specific process and capacity requirements, making it highly scalable. Furthermore,
the alumina film process pioneered by the team has been successfully applied as a passivation
protection layer in Mini-LED and Micro-LED technology. This breakthrough significantly improves
the luminous efficiency and service life of LEDs.



B ausnmme: M
[m) TRV N
\‘aiwanInstvumemnesearc:.l.;stltute ﬁﬁg%%ﬂ% N ﬁm%%guz{f N **Egﬁj:’ IEEH;'DL,
WsTe el B~ BBEIER - MEUERER - R EBER
fitiy B
Team Members:
Chien-Nan Hsiao, Fong Zhi Chen, Chien-Pao
Lin, Po-Kai Chiu, Yu-Wei Lin, and Su-Chun
Hsiao

FRHRA  BGRPOBITRABRENSXERBFNTRERRECERZTRE » BB IRBINE
RFEBHEREERIMERTB TS BEEBEASRHEETFILE DCOR REBIERZEFEIN
EGREETREEENEFEME HERTEZEENBEAREZ 0.78 A o L ZERFEF S R;E
EMARTECR FREMBBINRT > SRBEANSREXZREFRESMMATEZMER I
BE THARMAF -

Results: TIRI has successfully established its own laboratory environment, meticulously
designed to meet the stringent requirements of advanced instruments. Within this framework,
a state-of-the-art R&D service platform specializing in "sub-A microstructure research and
application" has been constructed. The centerpiece of this platform is an "atomic resolution
aberration corrected scanning transmission electron microscope" equipped with domestic latest
electro-optical DCOR aberration corrector. This cutting-edge instrument boasts the highest
point resolution currently available in Taiwan, achieving an impressive 0.78 A. It supports
groundbreaking atomic-scale research and technological development both domestically and
internationally, fostering the growth of the next generation of scientific research talents.
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H{th#EI18 Awards in 2022

2 (EMm Participating Work | ¥#EI5H Award

NYCU B3Rl iR E
NYCU Innovation and
Entrepreneurship
Competition

2022-1 FITI Bl
B E

2022-1 From IP to
IPO (FITI) Program

2022 RER} R
2022 Future Tech
Award

HEFEAIEARE -
HRBE R E SRR E (155 | 365
Guidance Program for National
Yang Ming Chiao Tung University-
intraneedle ultrasound localization
and guidance system for thoracic
anesthesia

8 P 3] B8 2 K 22 MY 5 B B Ry (B 37 P
B

Olproheal Biomimic EU&
Guidance Program for China
Medical University Hospital and
National Central University-
Olproheal Biomimic

S PEBEERS -

FEZEM R EUR I RAE X 2 S ERE
Guidance Program for China
Medical University- diagnostic
kit for rhneumatoid arthritis with
accuracy test

NYCU BITRIZEHRE
NYCU
Innovation and
Entrepreneurship
Competition

BIZEE TR
Entrepreneurship
Potential Award

KRR R 8
2022 Future Tech
Award
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e00 FIBHIIEBIHITHZE

Supporting Forward-looking Academic Research

BRPAOCEBEZEERENBESNERSNKMERT TG > ERAK—RUESMAZTRCHEE
HEEREHEER[ENEMC > RESHEETHEMAREERNSHRENR > HERERERSZ LN
I o

TIRI actively builds interdisciplinary and integrates R&D service platforms for
instrumentation technology. It is the only institution in Taiwan that can provide customized
development of key modules and instruments to meet the specific needs of niche research and
experimentations in various fields and to facilitate new scientific discoveries.

RiRBITERFEEHREERAEFS
Sub-A Atomic Structure Research and Applications R&D Service
B A E B TR F R AT S = M RE RS A8 1 2 A sk il

Pioneering Taiwan's "atomic-resolution 3D electron tomography" analysis technology

TEBEMERFREEBMREERAMBRFB T CRE RFRIEGECERREEEXNEFEM
B BRITESEVERNSRSN 0.78 A WWEITEAEAIN TR FRATE = #EBMEEE) Dk
RUHBEREMAEERRDITNIRE » U7 RIEME 2B RN E 2B ERS o

“Sub-A Atomic Structure Research and Applications” R&D service platform, which is
equipped with the “Atomic Resolution Aberration-Corrected Scanning Transmission Electron
Microscope” with a resolution of 0.78 A, the highest in Taiwan. The Taiwan's pioneering
“atomic-resolution 3D electron tomography” analysis technology provides a new perspective
for international academia and industry to understand the link between the structure and
properties of novel materials.

EEMZ System specifications

& X-FEG m =B & F 18 X-FEG high-brightness
electron gun

& =R A BB Three sets of concentrating
electromagnetic lenses

{6 DCOR R ZE{&1E 28 DCOR aberration corrector
(ERE &2 spherical aberration <1 m)

$HEE B 9 B ) 5L & Energy-dispersive X-ray
spectroscopy (EDS) » & £ & #7 £ energy
resolution 136 eV

SN ERIINREREFES
Hyperspectral Microscopic Imaging Analysis and R&D Service
FRMKREMBAHR

Exploring the microscopic world on a micron scale

BHAORHABAEEBEMSZE > AFREHDCERMEBMRR RS > RS ICERE
MEBITERERMER > RENCERMERRER L BEVMRKREE M KBEMBARURIEE
EBZFEH > JEARMRAMHEEYEBEMZGRON > LENLE  MERTSEREEERAD
BEEMABREN > AF AR 2022 FHRENE 17 Bt ERKMAEAITE, -



TIRI has been dedicated to the hyperspectral imaging technology for more than decades
and recently has applied it on microscopes, developing the “Hyperspectral Microscopic Imaging
System”. Different from the general hyperspectral imaging mostly applied on qualitative data
analysis, the system not only has the functions of micron-scale positioning and microscopic
imaging, but also has the characteristics of spectral quantitative analysis, which can measure
important spectral parameters of samples, such as transmittance,
reflectance, and absorptance. This technology is widely used in
microscopic image analysis of nano-micro materials and biological
tissues. The R&D team wins the 17" Creative Award of Metrology
Technology R&D from the Chinese Metrology Society.

EE#H K System specifications

& YL E5E Spectral range: 470-900 nm
& YL 150 SFER 150 spectral bands
& BIEEIRIRE Hyperspectral image pixels: 3,600 (X) X 2,048 (Y)

ERBMBRERE
Customized Oblique Sputtering System

HBN 2R ML FFE R
A new application of materials for research and development

BEPOZTHALNABERT > HHGEAREAREREILEZKEE KT E LW ERHE
HEBEE—EHENRAKESER > LUSMHKMK CHERRENENE » fBMA T —RELNEE
% WIRAIRACHERRIEE - H AR REAXERHEEZXRBEREZICERHER SCI #T
Biomedical Optics Express (IF>3.5) » WK IEEBZ T IIREERSE o

The customized oblique sputtering system developed by TIRI assists the teams of
National Yang Ming Chiao Tung University and Taipei Medical University to create biosensor
by turning spider silk into optical fiber. The process involves sputtering a thin nano-gold shell
on the surface of solidified spider silk to increase the sensitivity of spider silk fiber to sugar
concentration. A macroscopic optical fiber sensor with a diameter around the size of hair is
created as a result. These research achievements are published in the international key SCI
journal Biomedical Optics Express (IF>3.5) and selected as editorial selection.

EEMH M, System specifications

e 3 NEERKRE > RZSAEBE3ME-
A 3-inch sputtering gun design with up to 3 modules
S EE 4 MREBAHRES -
Using a 4-inch rotary board microscope carrier
Gl ERREARALD » BEREFENER -
A replaceable rotary fixture table for plating cylindrical
samples

& PLC ¥2BC Touch panel HiEEFHIRKEFEEZEEFFHE - B
iR - HENEEREFINGE o
When matched with the Touch panel process control
system, the PLC is provided with the functions of automatic
standby, automatic pumping, automatic coating, etc.
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EBEE 3D SR Hz KOEEEMIRE
Large-diameter Microscope Lens for Constructing 3D High-Resolution
Mouse Brain Images

18 B K B e 2 T )
Shedding new light on brain functioning
BERPOZPRARREAMXNFAREBRLENENCEMERE e AOKBMRERR > HAHE
EBESHETERERARSMENZ ARAIRE > Al —XIFBEETEBRG 0 & —REMERERG
EEBPREEFIEERETEE > I RIFRSE BEMERER AR EE
Entrusted by Academia Sinica, TIRI develops a large-diameter microscope lens system
suitable for light sheet fluorescence microscopy. Its wide-range imaging circle and high
resolution can be applied to take images of large samples with high resolution to obtain
complete images of the mouse brain at one time. This can address the problems of a too-narrow
imaging range and the time-consuming stitching of general microscopes. It boosts the efficiency
of image-taking and research on the mouse brain.

EE#H K System specifications

© PR LR Infinity-corrected conjugate
&R Wavelength: AR Visible light
& 3m / K2 Oil/water immersion

O BEFLIE NA: 0.3

&R A Field of view: P22 mm

© TYEEEBE Working distance > 30 mm

REERERER

Promoting the Development of Key Industries

BB EEREEARICE BRI SEE > #BSEERGERE RN 2 A EHREER -
REBMAAZDBRELERES LIRREELAREY > BEERBRR2E AR
HE o

TIRI has been expanding its R&D capability in response to national policies for a long time,

boosting research, development and applications of high-end key instruments and components.
In line with government's "six core strategic industries" development priorities, TIRI targets to
accelerate Taiwan's industrial upgrading and transformation, making Taiwan a key force in the
future global economy.

RN EEHR ARG

Optical-mechanical System of Reflective Telescope

BRI 2E R BUR RS SR

Design and development of opto-mechanical system for customized optical remote sensing telescope
EHBEHFAMARIRBESZ  GRPOLEBRLISHELERIICHAMMNERET « HIE - HEH

WEERFRMEEE o hTRINNEER NIRRT IAAEEIRA Ritchey-Chretien X2RHEBER

5t 0 WfEAEBERAR RS I B R R FR A RS ER M > B0 Zerodur ~ Fused Silica ~ CFRP ~



Invar ERVEESHBERNNERR - ARMITEALSERBREE < HEZREURER -

Based on the development project of opto-mechanical system for FORMOSAT-5 satellite, TIRI
has established the technologies of design, manufacture, assembly, tuning and measurement for
high-precision opto-mechanical system of telescope. The opto-mechanical system of reflective
telescope is adopted the design of Ritchey-Chretien optical system architecture. The lenses and
structures are fabricated by using the materials with extremely low thermal expansion, such as
Zerodur, Fused Silica, CFRP and Invar, in order to complete a high-precision opto-mechanical

system. The system can be applied to the image acquisition for airborne-based and satellite-
based optical remote sensing system.

EE#H MK System specifications

© @YK Clear aperture: 132 mm

O BEBFTR IS A IFOV: 9.0 prad

G iRA FOV: £1.87°

o HEEEEE Spectral range: 450-900 nm

& B EER Effective focal length: 500 mm

AHAKZERZ
Moon Image taken by the Telescope

BEEMEI A2

The innovative driver for composite coating materials

BEAMIIRENREAETHESEERSHEBEZELCLSYER - &Y ~ R ~ W -
ie)%E ; EFRARARERSNIREERSLCERENEERNE R 1855 - @R POMAE
EEABEREFRERIT  ZEBUBEAXNBOMBEERS  IREENEERILEWZS
[BRE > WA BBt RS REEEBE -

The sputtering system can produce high-hardness and high-density compound films such
as oxides, nitrides, borides, and carbides at lower temperatures, while the e-gun system can
produce metal films with high deposition rates and high optical quality such as gold, silver, and
aluminum. TIRI has developed a hybrid sputtering and e-gun evaporation system that integrates
two methods for alternatively coating metal and compound multilayers to improve efficiency.

EEMH M, System specifications
S 2HMUENELRT  BBMLAXNTERS BRREE -

Fully digital electronic control system with automatic
multilayer coating

S EHEZERR > KB < 1E-6 Torr o
High vacuum system, base pressure < 1E-6 Torr.

SENFFRERERR » BEEEESS 1/10 W28l —Xk -~ 8
BESREBEDYER +0.037A/S
Real-time thin-film thickness monitoring system with
thickness and rate resolution £0.037 A/S at 0.10 s
measurement interval.
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6 MEET ALD ZERIS XPS A S hFER
6-inch Clustered ALD and in-situ XPS Testing and Analysis Platform

EREE ALD RIZHEER D hET R E
Taiwan's pioneering simultaneous ALD process and measurement analysis equipment

BRPORBELE ALD HEARER M2 KR H
By o BEEREI ALD BERIE XPS RAISWESR » UR
EXRMBEHUBEROMEE  BERREFEARERRE
RETH > URRDFEANRIEREBFTIEMIHIZEH
EMEAR o KFESrREE T BEAM— in-situ HEDH
BR7 > BIFEA R FinFET/GAA 72 T EHREBEME
AREASEEMETRERSTITHRAE » RRIGER
PEALE SRIZEME » E— P RIABRIRFEES

TIRI has accumulated many years of experience and technology in ALD equipment and

process development to build a clustered ALD and in-situ XPS analysis platform. It integrates
analysis functions into the process, avoiding atmospheric contamination of samples during
transfer, and reducing the process complexity and cost for additional protective layers. The
platform provides the only in-situ process analysis service in Taiwan for FinFET/GAA processes
and has been used for process and analysis sample testing with institutions such as tsmc and
National Yang Ming Chiao Tung University. The system will be expanded with process modules
such as PEALE to further enhance R&D and service capabilities.

FE R System specifications
O BERD > RSTTME 8 SRBROTIRAEA -

Cluster design, available for integrating with up to eight processes or analyses modules.

& Oxide ALD RiE—E » 42 BIE : ALO, ~ HfO, ~ ZrO, ~ Y,05 ©
Oxide ALD system, available for the processes of Al,0,, HfO,, ZrO,, and Y,0s.

& Nitride ALD Rfi—%F » AT HBFE D AIN ~ TiN o
Nitride ALD system, available for the processes of AIN and TiN.

GRTP Rfi—E > AJIRHETRE 800 CEEZBAUREMRREE (FGA) BA ©
RTP system, available for 800 ° C vacuum annealing or FGA process.
Lrin-situ XPS DITE—E » Al RERS A
In-situ XPS analyzer, available for in-situ process analysis.

RERETRGEABRRER
Head Up Display

SEEMBERMZEAMRBERE
Taiwan self-developed aviation key devices

REERAT AR R R (Head Up Display, HUD) EB:E FEMZE 28 ERIRITEBN R > RIT
BEXRFEEDITRERKEEZEN  ARNEESREBGRELERE » BB2RE LED HXRAER
IR EE > SASRACBREAREENGRRERS L UHEESBEMEEEIEHE
ABERAXGERERESNRARE  EXSBEEESHLECRGmE » WIKRE P FRKETE
BRIRTIEE - BRARRIRA » LRERRGREBTE > BRITEFEHEEIENRESH -



Head Up Display (HUD) has been
extensively applied to supplementary flight
instruments in aircraft. Pilots can observe
important information about the aircraft
without looking down. This system is
configured with a high-brightness picture

O

generation unit (PGU). It projects input S e

image signal onto the combiner lens by a
high-brightness LED backlight module and
an imaging projection lens set. The PGU enhances the illumination brightness of the display
imaging area with the high gain micro-lens array of the diffusion film and generates high image
quality of high brightness and contrast. Furthermore, the virtual image projection lens module
is designed at the customer's request. This raises the system's angle of view and the imaging
resolution so that pilots can get all state parameters of the aircraft clearly.

EERHM System specifications

& 2Z R~ Overall system size: 150 mm X 370 mm X 410 mm
& EE8 Weight: 13 kg
O REREIRE 26° (£5%) TRIEAE

The image displayed has a viewing angle of 26° (£5%).
SESINEE 70% (£5%) EAE

The composite glass has a light transmittance of 70% (%£5%).
& BUKMEHTE Image resolution: 950 X 640
O EREHE Images frame rate: 60 Hz

&R BB A EREIRRE BB AR RZE 0 - 3000 fL (£5%)
The display brlghtness of 0 - 3000 fL (*:5%) can be automatically regulated along with
the intensity of ambient light.

& O] S EE RS422 BFHBEAE

Bidirectional RS422 signals transmission

G BI8A DVI R &R
DVI image signals input and output

BREXRERE BB HURE
Automated Optical Registration System Based on Dual Opto-Mechanical Devices
Em R E R EEEE

Raising the accuracy of measurement and positioning of the probing machine

BERPOAEHAERERRERABHAKS RRSEHEMEANTUBEE > LW
FHHERRREZEHURBERESTE > BURBECERRFEME (wafer map) » UATTHRIEETR
FHERGAIERE 2 EA AR AR BEIERA > WERRRNREMEREIEER (attributes) » =
% &R Bl ik s BS XA 28 & A B B B AL ER R VEThEE ©

TIRI has developed the world’s first “wafer-level gas sensors probing machine”. To increase
the positioning accuracy of automatic electrical measurement, the coordinate system and the
wafer map are established based on dual opto-mechanical devices. This is achieved through the
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positioning software to perform the position adjustment for the linear arrayed probing device and
the electrical measurement of the sensors. The derived datasets are linked to the original wafer
map attribute data (attributes) to perform the automatic
alignment and operational functions for the wafer-level gas
sensors.

EE#H R System specifications

SRR E Image resolution: 5 um/pixel
& EAIFSE Positioning accuracy: =5 um

SENRINREERE > 2N EE LB A+FIERRE
SOETER » LUETTESNAERERURBEFIRITRER
2EIhREe ©
The structure of the dual opto-mechanical device
acquires images for the alignment cross mark on the
wafer and the tip of probes, respectively, in a bid to
perform the functions of the automatic precisely optical
alignment and the automatic imaging planning, etc.

AMELERED
Deepening Social Influence

Pl

REMEHERMERRSTTE  GRPONNHEMERET K  RABEK - ES5EHE - B2E
FHEXEMMERFRESHICNERBRTAIFMAE

To effectively diffuse technology and contribute to society, TIRI is committed to providing
diversified instruments innovation and development for the needs of people's livelihoods,
including medical treatment, intelligent energy conservation, intelligent agriculture, disaster
prevention and rescue applications.

BReLREEEESITRE
Smart Energy Management and Analysis System

BENEERERIRERIRR
Providing good command of the real-time status quo of the environment in factory buildings

BRAOEHBETEEAPEBARLDBBRRASE  AERGTERBREEEREBIMAE
THIEAREEEERR > EERALSRYBHEBRKN W ERRAERELIMERNRRE
T BITER RS - BeHRBER > URNESBEPRERENBECLT R » HMHEBIEH
EELER > URREABRSES -

TIRI has collaborated with Professor Meng-Shiun Tsai of the Department of Mechanical
Engineering at the National Taiwan University to develop analysis methods of big data, e.g.,
statistics and machine learning. They also promote this achievement to the industrial circle. The
related technologies of AloT have been applied to assist GlaxoSmithKline Pharmaceutical Factory
in establishing environmental monitoring facilities in factory buildings. The goal is to collect,
integrate, and visualize data and guarantee the safety of data transmission during integration. It
also assists in building the image of a digital enterprise and boosts its competitive edge.



FE R System specifications

BB ERHRR ~ K-means 285 &
Ed Gap statistic 7% > HERETT
FARRIE o
Data are pre-processed using
data mining, K-means clustering,

and Gap statistics. | |

SHANEHEREGHKSBEZERE L & & '}
BRRARE CTRAIRGEE o T - |
The model's prediction accuracy
is effectively raised by combining
the clustering results with the
machine learning model.

SCADA Client

MLAN Zone

Al B floERRiR L EEE
Cloud Database of Al Technical Drills
Bt B S IS IR 2 L R 5G FEA

5G application of smart tandem in the mechanical manufacturing field

FAS6 B&E  BEENEY  BRINIBBRREEREREEHELE > TUENENSRERRE
ETERTETER BERETHREERTOTER - HEBEBILEAZEAANESEAERE
HEIRBEERAERBERERE ACER API R MRAFEREERE » RIBRREXRER -

By adopting the 5G characteristics of high-speed and high-bandwidth, this Al cloud database
collects the processing data, and transmit it to the cloud database. Then, the data is analyzed and
predicted through the high-speed computing capability of the database. After that, it can transmit
data to mobile devices to display the analysis results. The interface is continuously optimized
in order to enhance user experience. An extended APl module is developed to provide serial
algorithms to enhance user freedom, attracting more academic and industrial customers.

BEHRMK System specifications

SEWBEHERE A REZ2E CNN & SVRIEHME > & e ZHEREE 90% U Lz FERI%aEe -
The cloud database has built-in modules of Al deep learning CNN (Convolutional
Neural Network) and SVR (Support Vector Regression), which can achieve more than
90% accuracy in prediction performance.

O Al SEMEREE 5B B IR T E ISR (IEC 62443-2-4) 585F
The Al landing verification field has passed the certification of the international standards
for the industrial control information security field (IEC 62443-2-4).

hREGHE - BBERE IR
BUNE
192.168.86.0/24 MEC Server
192.168.86.217
Sl |
T
iR
I SDN Switch |
:I |
| Bypass Switch |
- ___ ] | -

5P
% D10.10.0.0/16

Core Cloud Internet
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ERASASZABIRERS
Automatic Weeding System for Agricultural Application

ERERFETF
A good helper in smart agriculture

BRPORTCERSGES LA BEEGRRRKLD > AREREAREBIRERR > 7
RAeGyEm  FREREFEREABUEFMLAXNBERAALRE  BENRME > BREER
T REME > BEFYCIEEMNEE > BNRRKATERALATH - ZHBEFEM -

Entrusted by the Hualien District Agricultural Research and Extension Station, TIRI has
developed an automatic weeding system for agricultural applications, with Al smart images at
the core of the system. Leveraging the power of image recognition technology, this system, in
conjunction with robotic arms and unmanned vehicles, automates the process of weed removal,
accurately eliminating weeds, and addresses the issue of weeds depriving crops of soil nutrients
during their growth. Currently, the system is designed for soybean and sesame fields.

EEH K System specifications

32 3@ > 588 240 MHz EUS4EE o
32 channels, each with a sampling frequency
of 240 MHz.

OB HEEEERBAMEZE Magnification of
current-to-voltage conversion: 15,000 V/A

& /N2 RIEF Minimum measured current:
0.2 pA

HRETARNDRE N RENRR
ICG Image System for Hemodynamic Monitoring Based on Cycle Pulsation Effect
BRIFBERRFHA

Stepping into a new generation of precision and health

FERPORESINEBERESEMZEIRE R (indocyanine green, ICG) & tRER ABMREN 12
BRI > FEHMBICIS ICC pMEIRRCHN > ELERERMRENERN > F5FHK APP £
RER I EPEMZ2RERFEFEAKE I ERRRERAMEEEMBARIRS) /755528 -

In collaboration with Taipei Medical University, TIRI has developed an indocyanine green
(ICG) image system for hemodynamic monitoring. Doctors are able to make an assessment
quickly based on the real-time physiological hemodynamic information generated by analyzing
blood flow fluorescence signal through intravenous ICG injection combined with the wireless
transmission of the mobile APP. This is expected to replace the existing invasive and expensive
human hemodynamic monitoring instruments.

FE R System specifications

& R~ Size (LXWXH):12cm X 6cm X 5cm

& LED Y¢J& LED light source: near-infrared band (740 nm - 780 nm)
& BIREE Voltage range: 9V-12V

O B YL ARAIEEE Fluorescence detection range: 800 nm - 900 nm

O RHRER TEEE® Working distance of system detection: 3-5cm



GBI H Filter: 830 nm
& Y E 1R BE Photodiode: Hamamatsu S3072
& B R IRTZES] Bluetooth remote control

—y

BYERARFRFASERNEZER
Broad Spectrum Health-adjusting Lamps for Animal Experimentation
R IRE R % SR RAfR

Exploring the relationship between illumination and immune enhancement

BRP OGS HESASHEHVERA 2K > BE UVB REER FIR ORARHEER
D AR ZBBEAESERABLCBEERNRBINE > THURNEAEERABZERENIVE
RE - BRERIYENRERBAMGT » BEURNABRERREIBEMR > WESEALEE
17E1%) IRB BB > ASREIFE AR S R OCIRERBEE -

TIRI assists Kaohsiung Medical University to develop the illuminator (lamp) for animal
experiment purpose. The system is used to research vitamin D synthesis by integrating UVB
and medical-grade FIR light sources. It regulates the illumination range and power through
the height of the lamp. An animal experiment cage provided with a smart temperature control
system is placed below to avoid the casualties of living animals due to the overheating. This
experiment explores the effect of illumination on immunity enhancement. The smart lamp is
undergoing IRB experiments on animals and can be applied to the fields of metabolism and
phototherapy in the future.

FE R System specifications

& ¢8R Light source: UVB-LED 308 nm,
BE &% medical-grade FIR3-25u

& & A BB E Maximum illumination: UVB 500 (uW/cm?) !
>95% (¥4 uniformity); FIR 8.9 (mW/cm?) > 90% (35 W
S uniformity)

& B W) 5E B E A& Activity area of the animals: (150 mm X
200 mm HTHRH LR

& 15 AL EBEFHE{T4E Vertical adjustment stroke of lamps: )
200 mm et

ORISR RERE £2°C (BEEABRERERE)

Range of temperature control: set temperature £2°C
(It must be higher than ambient temperature.)

26

4

(Aﬁmouq)al JuawnJiisu| jo yuswdojanaq «

<4<«

w
(o]



£ %535 [7) b 5

Mission-oriented Research
& Development




oo ENHIIERERENR — AR SRHEFRISRARBHEIFE

Striving for Forward-Looking Infrastructure Development
Program — “Advanced Research Instrumentation Development
Service Platform” Project

BRPOURBZSFENABESARURACRRARESKER > 2RE—H (106 —107) HEZ
HA (108 — 109) MilEERERFTETN BMEHSRERRFELARBT oI BAEHE  TEEYT
ERFERREREBEREN ;110 FRBATIEERER - HAUER-FE=H (110 - 114) T2
EFSREESBRARGTEIURITHEAFERERMAREAFIES) > Bl in-situ RIZER > 7
ERERREHESRAIRE > HHEAFEIERBEREARARGE MR > URZRERNE
AREERTHMHNBERGEERSNFEEATES > RIIEZERMNENIE LB - HBAEA
FTMATERERESHE > ERAMBEREFERRARBESR > REEGEARNFTERRMHE L
RN Bl 0 WA RS EREEREHRED B IR ©

1M1 FEXEMRMNF :

O SERNI SRS AERE MR AR NRE > ZIREESMEFS - FHEE
FER ~ iR EREVRIREE ~ HEEERTE > EHEUREHUEREEREBEN > Lo EESHREES
E—T B TTHERE o

& TR ZINRERBEL IS (extreme ultraviolet, EUV) METH BT ECBE EEBHHSE
B SRR ARE > UiSRRERTESMAEROCRFETEE » ARNKRBBNE
BOARAE TS A ESEF R 0 RRBE T HEIL S BRI M ER A ER GG

O IEENESERREERAT > BEFEAR  GRRBAZRRRFEABZREMTE—RFRHE
HEARTHER _HMAERRERR  ERRoIEAERERRENEY > BEEEREERS
RETREMLCEE > LEERAER ZHEMEEIRE -

With accumulated abundant experiences in the R&D and integration of opto-electro-
mechanical systems, TIRI has participated in the integrated project of the “Advanced Research
Instrumentation Development Service Platform” in Phase 1 (2017-2018) and Phase 2 (2019-
2020) of “Forward-Looking Infrastructure Development Program”, which focuses on developing
Taiwan's independent production capability for semiconductor process equipment. In 2021, TIRI
continues the projects of “development of in-situ inspection semiconductor equipment” and
“next generation of semiconductor technology development and talent cultivation” in Phase
3 of the Program (2021-2025), initiating an in-situ measurement and providing data during the
process stage. TIRI also assists in the self-development of inspection equipment in domestic
semiconductor industry and supports the expansion of interdisciplinary talent cultivation for
semiconductor 2D material processes and equipment in Taiwan. Therefore, more talents in
the fields of basic science physics, chemistry, and mathematics can be attracted to join the
incubation plan for the semiconductor industry, enabling domestic manufacturers to better
plan the semiconductor inspection equipment industry. Thus, the domestic capabilities can be
upgraded through the integration of upstream, midstream and downstream technologies.

The main achievements for the year 2022 are briefed as follows:

& The Raman module of detection technology for 2D material processing has been
developed. The module includes a micrometer moving stage, laser-induced light
source, detection and imaging probe, and spectrometer. This allows for the
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effective acquisition of crystal information through real-time measurement, as well
as the ability to acquire growth mechanisms to further optimize the component
process.

© The team has completed the construction of an ultra-high vacuum moving stage
and mask detection module for the lithography module detection platform of
multifunctional Extreme ultraviolet (EUV). This system has been connected with
the beam line of the National Synchrotron Radiation Research Center (NSRRC),
and the optical path has been adjusted to take mask diffraction images through
the mask detection module in real-time. In the future, this will aid semiconductor
manufacturers in detecting mask imaging conditions.

& Graduate students are cultivated through this project and these students come
from National Tsing Hua University, National Yang Ming Chiao Tung University,
and Chang Gung University. They jointly work on the development of a large-scale
semiconductor process system for 2D materials. By simulating the flow field to design
an optimized chamber, the system can use solid or gaseous precursors to achieve
uniform epitaxy growth of large-area 2D materials by stimulating the flow field.

- — P wan v s e
Shutter close =

Shutter open
A EE :EUV METHRAIFSRAKRAREE » VITMEAERNTE ; 68  BIARERRITEEPRERRIRS
R > AR MR RER RS -
Left: The EUV lithography module detection platform system is designed and constructed to take mask diffraction images.
Right: Graduate students are trained to simulate and analyze the temperature and airflow distribution conditions in
the furnace tube, and to investigate the optimal growth conditions of 2D materials.

n ERABRREBENS :

bt Pk

A 22022 EEEFFEREIEMEMRSCES SRR FHERRERMN KMHRE > BREAELHAMR -
The early achievements of the project are published at the technical forum of “NARLabs 2022 ASEPT Seminar” in
SEMICON Taiwan 2022.

42



oo HENEIBEBEMIMERFSEE

Boosting Value-creation Medical Device Accelerator
Platform Project

BRPOERESEEMRZOEREMFEELRBRARFTRES > REAZERBRBEFE
A MRRRAERE —IE IR c EHAEBMIRSET S > MEMHEBRMAFTA R EZLME > I
BRRERIL s A m=ARNBEERRTRE > MEFARGHEAEEBRBEARENL > RALEE
REBEHRP -

111 FXERRATF -

& AFEEE 3 RAAABDEMERMMEE BN LHR > BFEaEERRE (KR) A8 X
RERFEE ARG (BIEERDT) I IUSEE CE 85 > BiEEMRERABEERER
BB EERRL Al HEERBABFEOITNE ; MERER (i) /R TSH#MA FiEaE Al
Hf§3€E FDA 510 (k) LHEFE] » REIREEEIG FDA EHEFAI BRI FMgess AEm ; XU
REREEREK (KR) RRATREFERKSEAIBISEREE MDA EHEFR » H{EMZAT
BRERMRETE > RINFTARBREREM TS o 1S > B8 3 BRKRILFEAIRE ~ %8 2 %
BIRREBARARREZETESLS > EMARREARKERE

O BEREHERERALETY  APRLEBESFRE s PRARGURSHERBER > &
ERZEHAEANTFEREKERERASZH ) > BRFRESEESE EUA KRBT EHiRE »
MEMR L EERER o

T BYFAIAE)RMERE LR TIEMEER  (EMMELRE (R) AREKRERSE - RESEMR
FEBERSFTIFRAZEORE ELISA RAGEAERROERERERAGEAE > RSHHERQ
BIEEAETTRL s PRABHERR > MEREmRE M (EEZATRRINE RO RS A R
RHFTEBEEZMER -

O EEHAHERBRREEREMOEER > EEEREERMBRE TZERIRZEEYRZHO
EETRARAZMERE (BIOTEC-IBST) &1F » FriE T i E R g R K #4188 5
% RMMBEBEBEHEERMR -

Given its own R&D advantages of biomedical core facilities, as well as testing and verification
capabilities, TIRI provides a one-stop service for medical device R&D teams from prototype
counseling to product testing and verification. Based on the medical device accelerator
platform, TIRI assists the medical device R&D teams to accelerate the commercialization of
their R&D results. It also horizontally connects Taiwan’s three Science Parks with the Industrial
Development Bureau, MOEA to speed up innovations, assists in the upgrade and growth of
existing biomedical manufacturers, and enhances the international competitiveness of the
biomedical industry.

The main achievements for the year 2022 are specifically as below:

& This platform facilitated 3 startups in obtaining overseas marketing licenses for
their medical devices. TAIGenomics Co., Ltd.'s "Next Generation Gene-assisted
Detection System (Hearing Loss Gene Analysis)" Al-assisted genomic analysis
model, which has obtained CE certification in the EU, aids professionals in
identifying underlying diseases associated with hearing loss gene variation quickly.
Point Robotics MedTech Inc.'s "Kinguide Robotic-Assisted Surgical System" has
obtained the FDA 510(k) marketing license in the U.S., making it the first minimally
invasive surgery robot product in Taiwan to receive FDA marketing approval.
Additionally, Rehabotics Medical Technology Corp.'s "wearable hand exoskeleton
robotic device" has obtained the MDA marketing license in Malaysia, paving the
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way for the company to receive international orders and successfully enter the
rehabilitation medical device market in Southeast Asia. Moreover, this platform has
assisted in setting up 3 startups and helped 2 startups pass the Institutional Review
Board review, thus advancing research and development results to the clinical
verification stage.

The platform played an active role in guiding manufacturers to participate in
epidemic prevention efforts. TIRI, together with Silicon-based Molecular Sensoring
Technology Co. Ltd., Academia Sinica, and Kaohsiung Veterans General Hospital,
had collaborated to develop the world's first Covid-19 Rapid Test Chip, which had
received EUA from TFDA and launched to the market, contributing to the realization
of scientific and technological products for epidemic prevention.

This platform facilitated the connection of startups with R&D resources throughout
the industrial chain, resulting in S&T BIOMED's collaboration with Chang Gung
University, Chang Gung Memorial Hospital, and Chi Mei Hospital, to develop an
ELISA detection reagent kit and rapid detection test set for oral cancer. Additionally,
the platform linked startups with research grants from Hsinchu Science Park and
Central Taiwan Science Park, promoting product commercialization and enabling
the world's first factory for oral cancer detection reagents to be established in
Hsinchu Biomedical Science Park.

The platform facilitated collaboration with BIOTEC-IBST of the National Science
and Technology Development Agency (NSTDA) in Thailand, in line with the
government's New Southbound Policy, to launch the technology development of
genetic rapid testing for lung cancer and COVID-19. The aim of this collaboration is
to deepen international partnerships with Southeast Asian countries.

A HREFAFERES RS RERESESFERRERET World's first COVID-19 rapid test chip receives EUA” press conference



coe HEESHM Al KRR LEHER Al FEEHEFES

Construction of Online Databases and Verification
Platform for Al Intelligent Machine Technology

REEBRE Al BTERR LERER Al ZHBEBFEFORHSAFMIRNERTA o Al K
R EBENEREEENPOERBEN > TAKRMS2MERNE SHMBRGE 2 EH I EERE
B EMEBTEARE & - RAUBRFIERBENE  REBBRHEARATREAHEEREET
EXANETIMNBEBRAFAEZ Al #iEE o KACFHEBRZHIFF o RIRHEKET » RiE ~ HEURERR
ERAIERIRE > BRERE Al EmEiiinc 2 EBRETRMERE - LUSIIE RSt -

1M1 FEXERRATF -

O BRPORHBAERRERMRITISE > RETM Al FHMRFISHBBEE TRE RIS
IRHERE > BREEE—EEB IEC 62443 EXBEHBBENEAKE » ZRERERRER
WMENBFETE ZRER Al KIMTERGE -

O EEBE A XTERGLERNE RESHTARRBESHREEREZERR (data flow) »
WHEIIEFER 56 B ERT 0 TRESHER THERBIEET Al BEEARE - It
Ao BURNIRIER > FAZIRENEREN Al RESE%E CNN K SVR 1818 » HrERERE
90% M Ez FRAINERE -

O A BRIV FFoREEEREEEUESMERETERAE EREMBREBET
HHERERAARE cZRRASZRESASHAE > ZERASFLEREHEENREERRB
INTAREE > FE UL EIEEeRE R BRR SRIEEEE ; 58 Al SBBREBET oz Al
TEMHRMBREEZAMELR > ETEHRET D > BIIE Al ZEYERE IR 2

& BT ERFEE 15 UMRE  ETRERE  EX - Al FRERMMAZR ; WA Al Eig
BHRBEEFIFY - #IE Al RMERHEEIIR > HERESHMEEIRER - KREMEGE
BEEREREOETEFEIR - H5t 10 ARMSHZEEBR2M > BEIERN S 2HtEER
BRAE Al IR E R EINEERER o

This project established an online Al technical training database and a collaboration
platform for Al technology verification, aimed at facilitating research and development in
academic and scientific communities. The online database not only collects TIRI’s production
line data but also de-identified experimental data from various academic research teams and
intelligent machinery projects. This multi-type database, constructed by different processes,
equipment, and sensors, is made available to teams for specialized training or for developing Al-
based identifiers as per their requirements. The technology verification collaboration platform
provided software and hardware environments related to design, manufacturing, assembly, and
testing. Enabling academic research teams to verify Al products or technologies off-site, thereby
increasing the robustness of their products or technologies.

The main achievements for the year 2022 are briefed as follows:

& TIRI has provided academia with an intelligent manufacturing technology
verification field. This Al verification field has passed the certification of
international standards of "Industrial communication networks - IT security for
networks and systems" (IEC 62443-2-4). It is the first legal entity in Taiwan to pass
the IEC 62443 cybersecurity field verification. This could assists the academia in
verifying the theory of intelligent manufacturing and Al technology.

© An online database of Al technology was established, which collected data flows
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from CNC machine and edge computers, and established serial connections
between the database and 5G signals. This allows academic research teams to
download production line data for Al algorithm development. Furthermore, Al deep
learning CNN and SVR modules built in the cloud database can achieve prediction
performance with an accuracy of over 90%.

The Al verification collaboration platform provides the academic research team with
a testing field for intelligent manufacturing products. The team of Professor Li-Wei
Tseng from National Changhua University of Education tested their attitude sensor
module in this field. By fusing data from the sensor and equipment, the processing
status of the equipment is detected, and feedback to improve the performance of
the sensor module. In addition, the Al image recognition technology developed in
the collaboration platform is applied to Aerospace Industrial Development Corp.
For automatic screw teeth classification, resulting in accelerated training of the Al
image recognition model and improved accuracy.

At present, a total of 15 postgraduate students have been trained to conduct
cutting-edge research in areas such as advanced manufacturing, information
security, and Al. TIRI holds Al cloud database practice workshops, Al technology-
related training, and practical training using intelligent machine networking tool
wear and surface roughness data as examples. A total of 10 National Science
and Technology Council project teams have participated in these activities to
gain insights into the functions and applications of Al cloud databases, thereby
supporting their academic research.

A Al ERREREEETESIIRREZE]
Scenarios of the training courses of the workshop on Al Cloud Database
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BERPORAZELCPHEZTZRM > HFEIANBEIIBLMA > BIEKRPFOHEE TBEEFR&ESIR R
MEBRSEEP0) > BREDBEEESF  REESNRABRHANEREE » 2HBIEBE#M <N » FE
THFREENEEEREBFSALTERODH > LR « R L2 HEERNEBRBEIIRN » HiFHE
B ERSENETERIREES > WIEEERFRSEMBAT > BAGREPOHATKE -

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 teleconference
and online communication. It has always been TIRI’s pursuit to keep interaction with global
instrumentation societies, cultivate excellent R&D talents, and advance its R&D level.

ZESFRESREBG

Cooperative Memorandum of Understanding

B AHBER - TEHARERERRE > GEFOEBRANEEKMESE > BHAX
B~ B ~ EEUEY > RABBENEE > GRAPCEERETIEEBEMZETSIFESER -

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. TIRI
currently has cooperative MOUs with the following units:

& BARBILITBUEARIC SRR

RIKEN, Japan

O B 2 RYIBRITER
Institute of Physics, Academy of Sciences (FZU), Czech Republic

O FINRIE M ELERIFT O
National Additive Manufacturing Innovation Cluster (NAMIC), Singapore

O REIBERBEFRERP O
BIOTEC-IBST of National Science and Technology Development Agency (NSTDA),
Thailand

O REIERE B E R T30
MTEC of National Science and Technology Development Agency (NSTDA), Thailand

O BEANERRKES
Universita degli Studi del Sannio, Italy

© 2B ALD NIEBYM) £ ESER
RASIRC Incorporation, USA

@& B Edgecross Bi%3
Edgecross Consortium (ECC), Japan



coo BRI EE SRS
International Research Cooperation Projects
BREAP BB REREMEMNEREZAREFMEAIVETEE SRR » S1FRERIBU TR
TIRI is conducting preliminary-stage commissioned projects and joint research with

international academic and research units, and expects to establish a foundation for formal
cooperation. The following is a summary of cooperative projects.

S{EE ML Cooperating Unit | §1E@EH Subject of Cooperation

(1) SEATOV KR E SR A S B A B
(2) 100 THz REEZERA = MEBAMH

— 2014
BABILITBUEANB{C B IRFR Z |
RIKEN, Japan Development of Near-IR broadband, 5092

multi-layer, three-dimensional
metamaterials
(1) ALD AR BB RMEEAR NITI X
R EMETEM TiOo,/Pt (RERR
Fracture-resistant TiO, Pt Composite
R BB R AR resptam TR -omp
. . protective coating on NiTi stent by 2014
Institute of Physics, Academy o
of Science (FZU), Czech ALD nanolamination |
Renublic ’ RQAD IMEEBERERANLREA 2022
P NiTi A& L REMBEY
Atomic layer deposited TiO, and
Al,0; coatings on NiTi alloy
RAMERRKS AR E NS R RARE 2017
Universita degli Studi del Development of analog-to-information |
Sannio, Italy converter (AIC) prototype board 2022
@i siEa ¥
FILRER SIS RS O A B8 D ST B A R T 5 R 2018
National Additive ) ) .
. . Biomedical applications and additive |
Manufacturing Innovation .
. manufacturing technology 2022
Cluster (NAMIC), Singapore
- A7 24E B8 B 1 1R B R A R 2019
SEERPHERERRD o S -
. Rapid genetic testing for precision |
NSTDA BIOTEC-IBST, Thailand .
medicine 2022
BBV AR 2021
SZEERE BB =
Disposable electrodes for portable |
NSTDA MTEC, Thailand o
pesticide sensors (DEPPS) 2022
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/\ ﬁ%ﬂﬂ%@+ﬁ??ﬁﬂ%é%® BHEBS2 IR B K R E R
/ (Screen Printed Electrode, SPE =) (Self-Calibrating Electrochemical ™ (Measurement of Mekong
+Molecularly Imprinted Polymers, MIP) Analysis System) River samples)

TD <0.5 & , <0.3kg, Detection at Water collecting at

HEEER - ; < 8x8x3cm Mekong River Mekong River

ABREEREBMEPOSHEEHREY R RAZRKMEE > TRERTEIHMESLEIWNE > RIPHEAIIBEER
iR
TIRI collaborates with MTEC-NSTDA of Thailand to develop the technology of Disposable Electrodes for
Portable Pesticide Sensors (DEPPS). The portable micro electrochemical analyzer has successfully identified the
organophosphorus pesticide residues in Mekong River.

EIFRTERHRREE S (RS
International Research Cooperation Projects

PEXMEEHEEZERRE > GRPOEBRMASEBEFERRRAXIERKE URBHEE
EEEGESRE - EEEEHEBEFEEERES - KEE SPIE IR AEREFHREEERE
BRZOKMERHRBAR > REBEFERRETFNERSER - FRPOTERKRIIRSRNR
ERS2EREBSEEINAR > BReERPOETESR BN EEBEMRMA - B 98 £
VEEREMEFIEMBe®EESIEESHRIEEE (IEEE Instrumentation and Measurement
Society, IMS) FEREBEZILZ TR > WBRHEEEEH ; STHEBMBERNERHRBEHEREEAR
xE MF2EBECFEESR ) UEXNEXRPOREEESVNKBAHMLEEREXE - A >
BRPOEFEREDMBGLERZGEFESIEEE (IMS Chapter Chair Summit) > BIREEE fiH
HBIREBANRCER  AUHEEESETI R 2 REDIERBIREARNKBZERFIEREES
HZZET

In order to build up the global reputation of technical capability, TIRI takes advantage of
every opportunity to publish papers and speech at the invited international conferences. In
addition, TIRI participates in international exhibitions such as SEMICON Taiwan, AVS International
Symposium and Exhibition, and SPIE Photonic West to display core technologies and customized
services, improve international visibility and strive for international cooperation projects.
Furthermore, TIRI has gradually established its reputation and leading position in the field of
instrumentation technology through the strategy of initiating the international instrumentation
technology society chapter and organizing society activities. In 2009, IEEE Instrumentation and
Measurement Society (IMS) Taipei Section Chapter was established under the support of TIRI
and domestic academia. Since then, TIRI has actively participated in the society activities to
organize the delegation with domestic experts and scholars in the field to attend the annual
flagship conference of the society, and published special issue about the R&D development
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.



BERPORES EEFRSEERES  URABRFNSEEABMUEEY > HHAERSEE
FEALBBRES - &R PO ENEFEBZEMFEIIROT ¢
TIRI actively participates in international instrument technology organizations, and also
hopes to enhance its own international visibility and status. Currently, TIRI participates in the
following international organizations:
EEMMIEMEEaEnE
American Society of Mechanical Engineers (ASME) Taiwan Section
IEEE 2R EHEKMBE LS, E
IEEE Instrumentation and Measurement Society (IMS) Taipei Chapter
BROIB2WE
Society for Experimental Mechanics (SEM)
XHEZEZEERENS
American Vacuum Society (AVS) Taiwan Chapter

B+ ESREXGEoEseRAEFGEEZEE
SEMI Taiwan Inspection & Metrology Committee

. _
. S
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<« AVS CDG ZEJE Dr. Vincent Smentkowski
EERPOEUBHRER
Dr. Vincent Smentkowski, Chair of AVS
CDG, visits TIRI’s booth.

4 EHPLHARAS EESELMAVS
CDG ZEMER > REEE2EHW
RRXBLEHBRR  FAEBREZERIZS
ke
Dr. Chien-Nan Hsiao, division director
of TIRI, represents AVS Taiwan
Chapter to attend AVS CDG meeting,
engaging in the core society activities
and interacting with main society
faculties around the world.
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eoo (HERRFiH MR ARTHGETRRAEZTRIRT

Commissioned Research and Manufacturing Service
for Advanced Instrument and Key Component

RTYBEERBEMNME > BRPOREZREBMAR - RBEXABRS » BREHEZE XS~
HHEAEREREREAREEG ZEN TR - RAFRMKRTEE > 111 FRUHESHAZ AR EZHAR
FERETH 2,026 > MRERES > ERBRSNKBEETIEMELFRERRE -

Not only has TIRI constantly developed its own instrumentation technologies, but in
compliance with the goal of supporting academic research and serving industry professionals,
TIRI provides OEM and calibration services for vacuum equipment, optical system, and key
components. In 2022 TIRI provides a total of 2,026 testing and OEM services to enterprises,
universities and research institutes. TIRl is commissioned by various industries to conduct
foresight research and solve problems with its advantages in the field.

(1) 2RZE5E5H2E Commissioned Research Projects from Academia

XRBPMAEHAR > HBERMEER > ZERFEBANZIAERRVMABESF > GRFPOR
SESEMANKREBGRERMEZR - 111 F2RGNRGHRS » EIEHLIRT -

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 2022, only
some of whom are listed below.

FtE2 18 Project Title B1EH KR Partner

BiRERE -BGRAKGEARR -BIIARKE
BEIISEMEBAE - REAE > 5 RHEE 6 ERR
EHEFEREFE o

7 research teams from 5 universities,
including NTHU, NYCU, NCU, NTNU, and CGU,
are joint in this project.

AtRLERERHE
Angstrom Semiconductor
Initiative Project

BEIIEB8AE BEILEEARSE -BIUGHRKBRS -
EIISEREARE - BUSHERRASZ - BERE
KEZ > 6 REF 10 AAREKRERDETE

10 research teams from 6 universities,
including NTU, NTHU, NYCU, NTUST, NKUST
and STUST, join in this project.

BEMERABRMARRBTES
C S

Smart Dust Sensor Technology
and Development Service
Platform Project

ERESRERFERLTERERR BTEER2  BUEERKAR s BiIZltRHx

BN ERAE RBNBEIUIRHAS s BIZFEAKE  BIIFEKXR
loT Information Security Development 26 REET 8 B REBRERDHEEAE -

Project for Intelligent Manufacturing 8 research teams from 6 universities, including
and Semiconductor Processing Testing NTU, NTUST, NTUT, NCKU, NCHU, and CCU
Field participate in this project.

BRABAKEEAZEREREKERR
Customized Tube Lens for Large
Samples

F B ZE B
Academia Sinica
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(2) E¥RZELEE Commissioned Research Projects from Industry

BRPOUBRSRSBRETCRED > BRIETALEEE > KBPOMBERBRERAS
Ko BEBESREZR > UERESFEAR  REBRREXKMAR > M/EHERRBE AN &I R o
1M FERGHNEHHES » EHERITAET

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 2022, only some of whom are listed below.

O MUmBE B A B8 & B &l Technology of Integrating Micro Fluidic and Bio-medical Chip
& BENBTHRREE OEM of Precision Optical Components

o RFBIIE | B R ESZE Atomic Layer Deposition / Etching System OEM Project
O £ B ERMBKEE R&D and Verification Service of Bio-medical Products

O mESMEBENESABE Prototyping for Smart First Aid Box

O EIRFIREEMSRE A0l BB Bl AOI Automatic Sorting Technology for Helicoil
Screw Thread Inserts

TAF 5258 8 5 = IR IE B A5 AR 75
ISO/IEC 17025 Calibration Laboratory

BRPORELFEHET TAF REERE » RUEZFENREENEERRAFRT - RFBH
REEE-EZ2 -MER SERERBGHRIRERERT - 5 LEFCERENETFE
BEEMBFZE 19 1| - REAPOFIEMN TAF REEAFRFBEEFIIELERPOEM  https://
www.tiri.narl.org.tw/Service/Taf » BNREEFHABRBIRIEE ©

TIRI has established and kept maintaining TAF Accredited Laboratories to provide standard
vacuum calibration, and optoelectronic inspection and testing services with more than 100
recognized calibration reports annually. In addition, there are as many as 19 electronic medical
device certificates of biomedical platform laboratories. The TAF calibration and testing service
items are shown on the TIRI website: https://www.tiri.narl.org.tw/Service/Taf.

AFIEHE Talent Cultivation

BHAOHNEEREARRMESEAT > FACERBMAREREARFTE > RUITIERE
EEBAFEIRAMEFTE > BIFLRERIFEER  EALXEEREG > UHEESBAFTUE
BRI AR » (B BEREEGMREETRBERNEIAT ; BEHBERSILE NI ETHURREHK
BRHTRES  BENMBAFTRTILR ) LUEEINERIIRBES N » W2 EBHFES - LGE
B2 A =R

ERSERAPSEERMAIREZLAFTE  HEEIRBAERATHNERE ) EESREESR
RMAZF 111 FEPNMBEMEAN S OFETEZRMANE) « TESEXRMIIR - TFERRER
FRFERERMZIAEG) « T ERREANERMEFHMRIIAERE)  UKFARZSHEME
EEEATEIRES -



TIRI has cultivated outstanding professional talents for domestic academia via various
workshops and seminars, while cultivating research manpower required by high-tech industry
such as “Rebuild After PhD’s Industrial Skill & Expertise (RAISE) Project” in order to enhance the
quality and quantity of talents as the foundation for scientific research of our country. There are
many workshops and seminars organized in 2022, including “Workshop on Practical Vacuum
Technology”, “Instrument Training Course”, “ALD/ALE Equipment Development Workshop”, and
“Teacher Training Course for Semiconductor Manufacturing Process & Equipment”. And there are

courses related to cultivation of medical talents.

_—

A BERPOHRSESEMIFREZHANE > BEEARBDAERASF
TIRI has cultivated outstanding professional talents for domestic academia via various workshops and seminars.
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