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In 2021, Taiwan’s society and people’s livelihood remained rather stable under the joint efforts of all citizens
while the rest of the world was impacted by the COVID-19 pandemic. Taiwan Instrument Research Institute
(TIRI) strictly followed the domestic epidemic prevention and control regulations and adopted online
communication software and platforms to maintain communications with the world. TIRI has cooperated
with the Interuniversity Microelectronics Center (imec), a benchmark international research institute, in
developing the first specific hyperspectral technology in Taiwan and has co-published academic articles
in the field of optoelectronics. TIRI has continuously enhanced our research capacity to connect to the
globe on science and technology. In line with government policy priorities, TIRI executed to promote the
cutting-edge R&D and applications of critical instruments for the next generation. We built up Taiwan's first
2D material deposition equipment and a joint R&D platform for academic teams. This platform allows the
academic and research community to integrate their researches related to semiconductors and to establish
technical standards domestically and internationally.

TIRI plays an important role as the key partner of academic teams providing the complete, interdisciplinary,
and integrated instrument technology R&D services. We cooperate closely with 450 professors and research
teams from nearly 70 domestic and international universities and research institutes, providing services
in domains, including science, healthcare, engineering, agriculture, and art. We also develop customized
and specialized instruments to assist in cutting-edge scientific research. The world-leading 'Sub-A Atomic
Structure Research and Applications" R&D Service Platform (0.78 A point resolution, the first in Taiwan
and the third in the world) provided a new perspective for the global academic community and industry
to understand the link between the structures and properties of advanced materials and supported the
research teams from top universities. The platform was awarded the High Distinction Award of the NARLabs
R&D Service Platform Achievement Award in 2021. In addition, TIRI has collaborated with the academia
on a number of important projects of the Ministry of Science and Technology. Those projects included the
"A-generation Semiconductors Project" across 7 schools and 7 teams to support the needs of the next-
generation semiconductor processes and equipment, the "loT Information Security Development Project
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for Intelligent Manufacturing and Semiconductor Processing Testing Field" across 8 schools and 9

Words from Director General

teams to assist the academic community in building an information security field for the Internet of Things
(loT) and deepening Taiwan's information security strength, and the "Smart Dust Sensor Technology and
Development Service Platform Project' across 6 schools and 9 teams to assist the academic community
in developing smart dust sensors with miniaturization and low power consumption, thus accelerating the
process of sensor localization.

TIRI has actively linked the capabilities of the academia, research, and industry from the fields of
biotechnology, semiconductors, and optoelectronics. We assisted the Microluce Co. Ltd., a business
incubator from the National Central University. Through cooperation in developing the third generation
of silicon-based GaN wafer epitaxial technology for core semiconductor materials, the company has
successfully applied the technology onto large area 8-inch silicon wafers. This technology ranks first in
the world and will lead Taiwan's semiconductor supply chain to a new milestone. TIRI also collaborated
with top universities and hospitals in Taiwan to develop innovative medical devices, including the "Smart
Medical Kit" with Hualien Tzu Chi Hospital to solve the problems of medication accessibility and reminder
for patients in remote areas, the "Extraction-free Rapid Detection System for Pesticide Residue"' with
National Taiwan University to detect pesticide residues above the standard in 30 seconds and greatly
improve the efficiency of pesticide residue screening of crops, and the "Artificial Jaw and Implant Bone
Bionic Structure" with National Yang Ming Chiao Tung University to improve the compatibility and bone
healing rate of dental implants. The three projects were awarded the 18th National Innovation Award -
Clinical Innovation Award, greatly benefitting the society.

The One-stop Medical Devices Service Platform has spared no effort in pandemic prevention, actively
guiding manufacturers to participate in such prevention. In particular, it has supported Molsentech to
develop a COVID-19 rapid test chip, which is the first rapid screening chip for nucleic acid detection in
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Taiwan. It has high sensitivity without PCR amplification and can be read in just three minutes with the
same accuracy as the nucleic acid detection. The chip has successfully passed the "Emergency Use
Authorization (EUA)" review at the end of the year and is expected to be used as the first line to improve
early rapid detection energy and to expand the capacity of fast screening in Taiwan. The platform also
assisted a Taiwan medical imaging company in the "Chest X-ray Assisted Diagnosis System" to obtain
the EU permit for CE listing and ISO 13485 certification, as well as TFDA project manufacturing approval,
using the Al system for COVID-19 assisted diagnosis to help Taiwan's first-line medical personnel fight
against COVID-19. In line with the government's New Southbound Policy to strengthen relationships with
Southeast Asian countries, the platform continued to collaborate with the BIOTEC-IBST laboratory under the
National Science and Technology Development Agency (NSTDA) in Thailand on the project of "Technology
Development for Lung Cancer Detection" and extended the cooperation to clinical applications of
COVID-19 rapid screening, deepening the international partnership. In addition, the platform has completed
the safety and efficacy validation of the customized 3D printed bone plate developed by a team from the
National University of Singapore, contributing to the entry into the international testing and validation supply
chain of medical materials.

In the future TIRI will continue to focus on the areas of "cutting-edge optics", "advanced vacuum
technology’, and "intelligent biotechnology", refining our core and dominant technologies and grasping
the unique demands for academia research. We will actively develop "No.1 in Taiwan" and "world-leading"
next-generation semiconductor equipment, cutting-edge national defense, spaceborne remote sensing
systems, and anti-epidemic related instruments. During the process of practical scientific explorations,
we will also cultivate interdisciplinary and innovative professionals for instrumentation who can meet the
industrial requirement. Most importantly, we will provide assistance to academia and industry for the
localization capability of instruments and equipment, bridge academic R&D creativity and industrial needs
to drive Taiwan's innovation and development, and then improve the quality of life.

F{F Director General

Bl F7
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BILERHE Core Facilities
(1) BZ T 12 Precision Opto-mechanical Engineering

HIE 45 FIRENERIERAN - REUEE T M ARG RERE - REAE—RREROELIFIRE
SRE N THIEL -

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

A BB A EHIEEE# Single Point Diamond Turning, SPDT

A ROE CNC #fit e Edi 815448 Meter-scale CNC Polishing and Inspection
A BOR BRI Magnetorheological Finishing, MRF

A JEBREBHEE TS & Aspheric Stitching Interferometric Inspection, ASI
A BERBEE=XITE#E Ultrahigh Accurate 3-D Profilometer, UA3P

A HHIE /L Turning Centering Machine

A S3TE B AR EBASZI0 T# Freeform Ultra Precision Machining System

(2) EZ=Hil & BIRBFE Vacuum Technology & Thin Film Process

BRI OBBEIRNEZEARIRL - SR CEBRRERMERSRER - UINEERSRRRMILEE
ALD/ALE Bt BR= @ IRULEETRAGRE  BREEZREISRRE LS -
TIRI is the origin of domestic vacuum technology and builds the ALD/ALE Joint Laboratory. TIRI provides

advanced vacuum system development, thin-film process development, and inspection/ calibration service
platforms; our major core facilities include:

A BEEHBR TE)TERA Plasma-Enhanced Atomic Layer Deposition, PE-ALD
A SEBEHLEFMBIITEFRL Metal Organic Chemical Vapor Deposition, MOCVD
ASRRINKRESEEGEIR Z 48 Deep UV Optical Coating System
A RO7KES B SEIE Z 4t Meter-scale Optical Coating System
A IREFEHT 28 FE 4% Pulsed Laser Deposition, PLD

A SR IRERIEEST Z 4 High Power Impulse Magnetron Sputtering, HiPIMS

A BEYREEBI 5T 248 Magnetron Sputtering with lon-assisted Deposition

A BEYREEBHE TIRZIE R4 E-gun with lon-assisted Deposition

A BREBIEFHZEIN B TEMEE Aberration Corrected Scanning Transmission Electron Microscope, STEM
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(3) EEERIHMASZIRHEEE Medical Device Testing & Verification Laboratories

» WIRHLE RS ERINE
) FRERT - EZRORNE

%ﬂqjlt\ﬁ’\\%ﬁﬁigﬁ REE;MMELEZOERE ERRIREERE
Ai@%nﬁ iﬁa:f E%nﬁ};% iﬁ;:.FEE EQFEDJ:FEEH:T (E,KEE N 72% %
BFELUT -

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 services to accelerate the medical product launch. The major core
facilities include:

A SBMERASTEZE S Metallic Material Additive Manufacture System

A A BEE AT Z 4 Polymer Material Additive Manufacture System

A £ HEMREER# Biomechanics Material Testing Machine

A AW B RTEPUE F 4t Biochip Surface Modification System

A YA FRHERDITEHE Bio-molecular Interaction Analysis System

A SHFEEEE B RATEZRL Polymer Material Additive Manufacture System
A C-arm X 3&5.Z 4% Medical C-arm X-ray Imaging System

A 3T HiRIER 24 3-Tesla Medical Magnetic Resonance Imaging system
A 128 ) ESETERE F 5 128-slice Medical Computed Tomography Imaging System
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BiME{E B E R BE TIRI Core Values and Business Model

BRAPOEBEAE—RAI S HEMAREY - AEEERENRMECERISHRERLRNEN - RIAST
RS TN REER - EBRORMEIEERRORITINEE  LUFRXREBMENEERE » &£
BaEE RN EXERRREE TSR -

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 been dedicated in the development and
applications of instrument technology, 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 the self-
development of domestic instrument in the academia and industry.

EEPOZOR(EEEE R

TIRI Core Values and Business Strategy

& E R BE Business Strategy

(X X |
SR ZRARSRBA ),  HMRZREHRRE
"' Key Partner for Academic Research ol Best Promoter for R&D Achievements

BILMEBIE Core Values

ﬁ B ZE

National space defense

% E'ﬂﬁ Art ?’; EAgricuIture
ol AtifREEEE o BEe) R -
: 7M™ A semiconductor == Green energy/ New agriculture
] . . @ E Science x I Engineering '& g Medicine
£ BEBRE {kw REER
Smart manufacturing Precision medicine

/253 01 Key Technologies

FERZE

Advanced Vacuum Technology

AU SRR IR

Advanced semiconductor processing

[R5 5% e b 5%

R&D of atomic level equipment

SeEM R

Advanced material development

Cutting-edge Optics

BERERAER

Precise photonic inspection instrument

S L REE A FL il

Hyperspectral remote sensing technology

SEITRBAELE

Advanced lithography stepper

BS54

— Intelligent Biotechnology

EEMRA B N 2R

Medical device accelerator

LB EEE
Consultancy in FDA approval

Biomedical photonic & biophotonics instruments
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A BITERBRER Executing crucial policy tasks (Government)
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A EEEEYTETE Supporting major academic projects (Academia)
AR (BE2E) B Mk Commercializing novel technologies (Industry)
A HEENRIE 2B Boosting science populariztion education (Talent Cultivation)

IESIH%IE.‘IZ Fa Government

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

o 3R 2 N E R R
Developing satellite remote sensing technology
e TIETEEBERRERERRER, AE

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

* RIRESKPFTRERK
Supporting the establishment of the disaster
prevention and warning system

o GENBERERR
Assisting the development of precision
agriculture

Aa'i:‘n:% Talent Cultivation

o BIMERBRIRAN
Organizing instrument-related
student competitions

* BRRIMATIEEREEHS
Fostering talents in instrument technology and
launching science popularization education

o HRREMESIHF - ERIFOEF R
Publishing “Instrument Today” and “TIRI eNEWS”
for news, activities and instrument knowledge

o ZHERNIMNLE  EERITBR RS
Participating in domestic and international
seminars on photonics and vacuum
technologies

~

Vs

TIRI

o« SHEBAFHE RHIHE

* IRBHETERBRYF

o LEERBRHEREHERSHAT

° HESFEMEREMIAMTEZESRBHR

%?ﬁﬁﬁ Academia

Participating in industry-university cooperation
program and enhancement projects

Supporting the prototyping of research programs

HERHEREE

Cultivating and guiding biomedical teams,
and carrying out the project of “Rebuild After
PhD’s Industrial Skill & Expertise (RAISE)”

B AERRE

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

B

E%ﬁ Industry

FRIEABEREZERRER
RASE T AR-RIEE

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

TRIEBE BT St RIER B IRRIZ R
Providing the service of precision optical component
design and production, as well as thin film processing

BRI IR L BRI R ERIRR
Assisting the establishment of the automatic optical
inspection system in production lines

—uhTCBEMER RIS  BRRE AR
Providing one-stop service related to medical device
laws, testing, and verification

BARBREEERRE
Introducing the smart manufacturing management
process

11
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4/ 2021,01,20
RFEE-—RFERREERN - s TWER(LEZREEERITRY 28

A Breakthrough in Third-Generation Semiconductor Wafer Technology - Unique 8-inch
Silicon-based GaN Wafer Epitaxy Technology in the World

BRRORENT PRRERAEBHIRGE  EFHARBERNEERE EAERRAR , - KR
FAF BRIV HNYERCERREZRM > BCHERRAEE 8 NHEE - N bH &R S & 50
BEHIRERA AR 8 £ 12 WWER(LERE @ BBYEEREHSEEER - ERYIELERAIHY MOCVD
ZEPITRERY > REEENTHEANRERATSE 9 Bl L REREZEEERE - RENRERIEAN - 58
SEYERMARIEER—EH 2R -

TIRI cooperates with Professor Sheng-Hui Chen from National Central University and Microluce, Ltd., a
company from the University’s incubation center, to develop the wafer epitaxy technology of silicon-based
GaN, a third generation semiconductor material, and successfully applies it to large-area 8-inch silicon
wafers. The low-temperature epitaxy technology is adopted to rapidly produce silicon-based GaN wafers in
size of 8 to 12 inches. Through the thin film deposition technique with physical kinetic energy, it has better
film uniformity than that of the gas-flow MOCVD epitaxy technology and gains over 90% utilization rate of
the wafer area. It is a pioneering technology in the world that significantly reduces wafer production costs

and will lead Taiwan's semiconductor supply chain to a new milestone.

BERAOEBEN A RABLURE(CABERATEFEZREZHER 8 HHER(LERRERM -
TIRI collaborates with National Central University and Microluce, Ltd. to hold the press conference on the world's first

"Unique 8-inch Silicon-based GaN Wafer Epitaxy Technology".
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4/ 2021,03,06
BB "H, BEEEAHRE - 'BfESESHEERE IS5 SKEEREMSALT

Renewable Energy Challenge - Harvesting the Sun and Wind
NARLabs Smart Machinery Competition to Foster High-level Interdisciplinary R&D Talents

ERIPLOEBEE T BREEER TR2MEE (ASME) 822280 "M AREWNRE . 24588 55
EETHRBENREERE IH ASME ST EXATRETR REEBLTEBE  Es S B A WlREITE TR
BRNIhEe S WIRFAEEBFRRE - 110 FRet i ad B A& TRMA 0. a3 AMTNE ) (Harvesting the Sun
and Wind) ' 2EBANEFRASREN—E 3A REEM TE—HRAR NI AKGRER B2 MEBA ARG
BEREBESBSANEEIRE RS T DILBAE ISR (IS EREM RN AFZRENEIANEE - %
AR ERRABNEEAEEROET B D RESR B RE S AEREET -

For the seventh year in a row, TIRI and the American Society of Mechanical Engineers (ASME) Taiwan
Section organize the “NARLabs Smart Machinery Competition” for students. The competition is divided into
a design competition and a presentation competition under a theme set by ASME. The competition topics
are diverse and practical to stimulate students' creative thinking and functional integration of mechanical
technology, thus enhancing their international perspective. In 2021 the topic for the design competition is
“Harvesting the Sun and Wind”, in which participating teams must use a 3A rechargeable battery provided
by ASME to build a group of robots that can only be charged by wind or solar energy. In addition to the
speed and weight capacity of the robots and the mechanical design and operation of the students, the
competition also involves a study of the conversion efficiency of wind or solar energy. Two teams from
National Tsing Hua University win the first and second places in the design competition respectively, and a
National Taiwan University student wins the presentation competition.

i D TEMRTENEEE ) RoIESFEBFHAGRNMIRETM
it \ SLEAEE - MEKEREEERHER L -
3; “NARLabs Smart Machinery Competition” is held to attract more
5 young students to the field of instrument design and manufacturing,
accelerating the self-development of Taiwan’s industrial equipment.

XERBIEMBPERLEHRELEERNS
2021 ISR E

/

\ RS
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4/ 2021,04,12
EG B+ A A S KA TR A S IR R R

Fruitful Exchanges between NARLabs Medical Device Alliance and National Taiwan
University Hospital (NTUH) Hsin-Chu Branch

AEMNPLEERBREIMNERDHRER > RN EEREER  BXEhaiHNEEREER - #
KEfr a2 E Eﬁ:ﬂﬁﬁlﬁ%?ﬂ%’\] B EN A ERERERINS - MBS T OEEZ MR B R LT
ERDHRERNEBEETRAD ZLRERR » —RBEARTRESMRCEET®R - RESRHBLO - FNE
RAGRMTREER=NEEAFRSE  BILBETNEBERESSENON » (REEREBERER

The Manufacturer Communications of NARLabs Medical Device Alliance is hosted by TIRI and NTUH
Hsin-Chu Branch and co-organized by the Hsinchu Science Park Bureau, Central Taiwan Science Park
Bureau, and Southern Taiwan Science Park Bureau. The start-up medical device manufacturers under the
guidance of TIRI, are invited to share cases, exchange ideas, and discuss the clinical needs and technical
optimization with doctors from various departments of NTUH Hsin-Chu Branch. Subsequently, TIRI, NTUH
Hsin-Chu Branch, and the Hsinchu Science Park Bureau sign a MOU to promote the development of the
biomedical industry in Hsinchu Biomedical Science Park, thereby enhancing exchanges among industry,

government, academia, and research.

EXERFMTEXPPrEEAEMRIEHERERREAEGIREERTR BN EEZXERT -
NTUH Hsin-Chu Branch and NARLabs Medical Device Alliance discuss clinical needs based on cases at the

manufacturer communications to make them more relevant to the application of the biomedical industry.

4/ 2021,05,07
HRERAAE . (RN KRN, ERERRARTEANR

“Intelligent Machinery- Sustainable Innovation” Showcases the Integration of Intelligent
Machinery Technology by Practicing Academic Innovative Concepts

BRPLOATZESRBETENERIER "M ESERBKERNARE B 5t 29 {@E%E‘?E
EEBF2H - ARERRERBIZR T - *Dgﬁ%mﬁﬁ? 2l a8 Mas AZEXRRERMATRME RN
BEREHBESEMLE P THEXMEGIRAE BB GE RO BREFREITRE S » 25 EJ%ﬁ
BREUBEESES « ERSFEMNEANEST ib * B EIRFH AT % sE B S A SR R R 9B AE -

15
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TIRI's projects on intelligent machinery are exhibited at the “Intelligent Machinery - Sustainable Innovation

Notable Achievements & Milestones in 2021

Showcase” of the Ministry of Science and Technology (MOST), in which 29 academic project teams
participate. From sensor component development, intelligent machinery controllers, and robotics to the
information security technology required for industrial manufacturing applications, this showcase outlines
the complete upstream, midstream, and downstream technology integration of intelligent machinery.
Through the collaborative technology service platform of the research institutes under NARLabs, the
functions of interdisciplinary integration, academia-industry collaboration, and corporate value-added can
be applied to the academic innovative concepts in enhancing research team's technology and connection
with industrial applications.

ZE : BRI EERMOKERIFARERE SR - RIR 20 E2MERE 5 BERFAETZMEAR ' A8 : #IEHT
BERFEBRAIR (A2) ABH P OBEEBMNERE (A=) BE TIREESBHE XA RREA -
Left: Group photo at the opening of the Intelligent Machinery - Sustainable Innovation Showcase of MOST, displaying

the R&D achievements of 29 research teams under five projects. Right: Director General Chih-Peng Li of Engineering
and Technologies Department, MOST (second from the right) is accompanied by Director General Yao-Joe Joseph

Yang of TIRI (third from the right) to listen to the presentation of a research team.

4/ 2021,06,23
BUEBEH IR T A RENEWAIRAFETF - MERBES L

Medical Device Service Platform Actively Assists Manufacturers to Participate in Pandemic
Prevention and Accelerates the Launch of Rapid Testing Products

BRPLOEERIEBMINER TS  BIREHSMERANETY - ERWES TR ARDFENFE
RERREASR R BBENPOIYRFMNERBRESHERITHELTREERE - Tl eELREERRKR
AR N 110 FERSKEFREHRREERZEMTR (TFDA/ EUA) » T8:T 111 £ 2 A LH#HE - SERR
FELRBENRREEAENABMFRBENNERGER  KHENTONEMERCBE  TRRRER
RABR > ZEMRAFT 15 — 20 DERASERHIE » AIEREAFHRERAEENE —ER - RIEEAR
EREEE - BRPOEHSESEEEYRARMBZE X XEEDERA - FRAARERE  WEESEER
BLILATE - ZRAFEL Al ZSFIBIEE Xt - AIERARNBEMANDE - AERHEER L -

TIRI's Medical Device Service Platform actively supports manufacturers to help prevent the pandemic. In
particular, Molsentech's COVID-19 rapid test chip has completed clinical trials at the Kaohsiung Veterans
General Hospital with the support of TIRI's heterogeneous integration of microfluidic channels packaging
technology and licensing assistance. At the end of 2021, the chip obtained Emergency Use Authorization
(TFDA/EUA) from the Food and Drug Administration (Taiwan) and is expected to go on sale in February
2022. Taiwan Advance Bio-pharmaceutical Inc. and S&T Biomed jointly develop an antibody rapid testing
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product, and under TIRI's technology assistance, they complete clinical trials at Chang Gung Memorial
Hospital. The product takes only 15-20 minutes to interpret and can serve as the first line to improve the
early rapid testing capability and to enhance the capacity of rapid testing in Taiwan. The Chest X-ray
Assisted Diagnosis System, developed by Taiwan Medical Imaging Co., Ltd. with the support of TIRI, is
quickly certified by European Union and has already received its first order of over one million NT dollars.
It is an Al system for the interpretation of chest X-rays, which can be applied to the diagnosis of COVID-19,
contributing to global pandemic prevention.

ZHE C EBSERPONEBR S RERBUREBEARREERSREEE A8 - BRI P ORM L EM RS
BR#S - EE R M BRI ABSEITS

Left: TIRI's biomedical chip manufacturing services provide the capacity to produce accurate biomedical chips for

health. Right: TIRI offers one-stop medical device accelerating services to help start-up teams devote themselves to

preventing the pandemic.

4/ 2021,08,30
EIRSESE R E B TSR BRI T A , SREMR 10 SEMREE T AR, 5

International Leading Sub-A Atomic Structure Research and Applications R&D Service
Platform Wins the High Distinction Award of 2021 NARLabs R&D Service Platform
Achievement Award

BRIALEREY TRRIBITE (sub-A) RTABMELEER ) MBRETE  REZEASERMTTLE
FERETTH S REB O  BEERAR - LEEMR " 10 FEMBRBTEMBRRE | KEE - 27
BREUEPHETENMATIRE SR TR HYEERBMERRCEST - YWER T RTEITE=AERME
& DTG - RAEERSMAEERADARIT LY B E R GBI E  BNELE -

The Sub-A Atomic Structure Research and Applications R&D Service Platform established by TIRI assists
the team from National Taiwan University in studying structural analyses of advanced semiconductor
components and materials. The team achieves excellent results and is honored with the High Distinction
Award of 2021 NARLabs R&D Service Platform Achievement Award. The platform has established the
world's most complete atomic microstructure evolution mechanism of the precipitation phase transformation
in aerospace-grade aluminum alloys and pioneered Taiwan's atomic-resolution 3D electron tomography
analysis technology, thus opening up new horizons in international academia and industry for investigating
the connections between the structure and properties of advanced materials.

17



18

BERREIRKEALAE  Notable Achievements & Milestones in 2021

BERER "RFETE SRS SR REE
RINBEET TR MR E 7R ERT 4R 7
LR 3D o

The pioneering atomic-resolution 3D electron tomography
analysis technology in Taiwan supports domestic
and international scholars with atomic structures and
composition analyses of next-generation 2D materials

and guantum dot semiconductor components.

TIRI-HRSTEM Lab.

PEEABRERE R
MR FOSSMEE EEmE

b4

ZEREAMHRERBELTRMAKE - EXMHRGE AFELRE - EBRRRERRE - GRPOBBMNEEHRFELHE
SEsE TS -

From the left, Postdoctoral Researcher Tsai-Fu Chung, Professor Jer-Ren Yang of the Department of Science and
Engineering of National Taiwan University, President Kuang-Chong Wu of NARLabs, and Director General Yao-Joe
Joseph Yang of TIRI jointly participate in the award ceremony.

4/ 2021,09,23

12021 FBREEHER FHRBERERINERE ) RMEBINF SRR HBHE N RERT3IR

The 2021 ALD/ALE Equipment Development Workshop Deepens the Exchange of
Semiconductor Equipment Technology in Taiwan

12021 ¥ EEXBRTITRRERMRING | BAEBERBEZRVBEHE  PIIREBKRIIR
ARREEMEREIHIR « SRR BREEEZIR MER T OREDRIMEEEEESES  ERARTH
BERERMERBE—RES -AERER ARG R AR SRMDE S TVE & 150 ARFFLAR -
BIRMR RS E BN TRE MR RE ZZRTNRRES R EBEIRNF R RIS -

2021 ALD/ALE Equipment Development Workshop invites Chair Professor Tsong-Pyng Perng from National
Tsing Hua University, Professor Yung-Sung Chen from National Sun Yat-Sen University, Associate Professor
Chien-Cheng Kuo from National Central University, Assistant Professor Cheng-Ying Chen from Ming Chi
University of Technology, and Associate Researcher Wei-Chun Chen from TIRI as presenters to attend the
workshop with experts and scholars in atomic-level thin-film process technology in Taiwan. In response to
the pandemic prevention measures, this virtual workshop attracts up to 150 participants getting online at
the same time. Through the webinar, presenters can give real-time feedback whenever participants raise
questions, resulting in good communication and interactions.
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ZE : "2021 3 EREMBEFRBFERERMWZIAE ) HBERMBBIREETEEE S AE - UG LRASZHEN -
ZEG LA EEWE -

Left: 2021 ALD/ALE Equipment Development Workshop invites renowned professors as presenters. Right: Webinar
for real-time communication

4/ 2021,10,02
%13 /& "HIFHE FONE MBHZANE, - ERFNTHARBRSANEFEZATIES

The 13t “NARLabs i-ONE Instrument Technology Innovation Competition” Promotes Talent
Cultivation for Instrument Innovation through Industry-Academia-Research Collaboration

"Bl FONE EasRHRRIHE | AR5 EA T8 - BB AS NERD - BEREE 300 HES
EmmE2E - % 13 B "B R -ONE ZESEPHRRIHEE ) DAIRBERBELEMFLLS T HRPEERE
SEEANTEREREGE - BRI 106 5 9 /& "Eifffz -ONE RERESRPIRRIRTR ) PEHARR
fEan TEREVRAGIRAUE - BREVKESZ ) - IZIBLMEERS  RRIMHEBFNPELAATESTH  REHR
RIENRERILANKRENKAR  EBRARLBEFALCE - F85T 111 4 SpaceX AfE¥H  KEFEE
7 SatRevolution —##53E SpaceX FIAET EARZEITERE » Y " BfR FONE EasPHRRIREE | iRt
BRFPHRIRIR AT IR B ELRRL -

The “NARLabs ~ONE Instrument Technology Innovation Competition” has been founded for more than
a decade and has devoted to training scientific talents. Over the years, 300 pieces of outstanding works
in total have signed up for the competition. Teams from National Tsing Hua University and Yang-Tze High
School are awarded first prize in the college group and high school group in the 13t “NARLabs -ONE
Instrument Technology Innovation Competition”. In particular, the first prize of the 9th “NARLabs i-ONE
Instrument Technology Innovation Competition” for the high school group in 2017, “A Prototype Machine
for Spherical Wheel: Spherical Induction Motor”, was awarded to Po-Hsun Yen and Shang-Jung Lee, who
are outstanding, innovative, and realistic students. They put this idea into product form and found Tensor
Tech Co., Ltd. The product, which has been improved over the years, is expected to be verified in space
with SpaceX partner SatRevolution, a Polish satellite company, on a SpaceX rocket in 2022. The students’
achievements demonstrate the aim and effectiveness of the “NARLabs /-ONE Instrument Technology

Innovation Competition” in incubating cutting-edge talents in instrumentation technology.
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SRR REIAELE  Notable Achievements & Milestones in 2021

A Feeh smreme  GMM

S R 10000
e | Maioe 7 AWEERT pouag }

ZE : % 138 "B R FONE BRBERAIFHE, ITETHRARGEERBRAST  AE ' FERBIEHFHREEL
BEEKREE LHEE -

Left: The 13" “NARLabs ~ONE Instrument Technology Innovation Competition” fosters the next generation of talents
for developing cutting-edge instruments. Right: Students supervised by Professor Wei-Chung Wang of National Tsing
Hua University win the first prize in the college group.

4/ 2021 ,11,05
2021 THERKR - ", EEHTFHES

TIRI and its Coached Teams Show Achievements for the Pandemic Prevention at BIO Asia-
Taiwan 2021

BRPLEBINER KR » RHFZENRRNEMINRSEER - BBIESIRHRFE ] - FERHERRT
EXRFaE 70 HESEF  &RTOSHEREE  RAPREHEMRESEEM M EAR ST
REELBRERNSHER - AE2KEEES - BRPOETFHEBRURBBRBIREG S~ © EERAIR
Bl MERSEENRTYE MARE Al BEHEBRR - EARNBVSERRERT

At BIO Asia-Taiwan, TIRI displays several strong achievements through the medical device accelerator
to improve Taiwan’s competitiveness. With over 70 academia-industry cooperation projects of MOST, TIRI
guides start-up teams and displays the R&D results of pandemic prevention technology and rich medical
devices, while fully demonstrating the abundant capacity of Taiwan's biomedical champion teams. In
response to the global trend of pandemic prevention, TIRI, together with its coached teams, has been
widely praised for its nucleic acid test chip, antibody rapid testing reagents, a platform for the new use of
old drugs for the COVID-19 virus, Al-assisted interpretation system for pneumonia images, and implantable

medical devices.

| 2021 EMAERKEER P OBFHEERITEREHER

At the 2021 BIO Asia-Taiwan, TIRI partners with its coached team to create a new generation of post pandemic.
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&/ 2021,12,22
@RS ESHER RN - SHE 18 EEEFARS ERIEST

TIRI Supports Academic and Research Teams in Innovative Technology Development,
Recognized by the 18" National Innovation Award - Clinical Innovation Award

BRPLEREESESNERBEMBERB TS HEEMEGEREEGAMES KHSEECRIFR
5 > ZIARAGERES 18 ERZAIRETE - BN OHREERBLFERBEGRAF MR " oENRE
REWRRERG ) A2 30 RUARBRAREBRCRER FTHEEXASTHERS R - BRIRRE
RIgRFRIEMNRERBHBRUE  GRPORBTEERERRMAE " RECERERRRERS — 555
By RREREERENEASS  BEREARFRERBTRAZEMERESHE @ BZERERERE
BIRMAR " ALTSREEERENEGRE,  BRPOBTR TRRRIEADZRRE RS R 3D FIH
IERE  JMENRERBLESEADIERMEESAER > REBA GMP BETREEERH -

TIRI has established an interdisciplinary and integrated platform for R&D services in instrumentation
technology, assisting academic and research teams to develop innovative and marketable technologies,
with several technologies being recognized by the 18th National Innovation Award - Clinical Innovation
Award. TIRI, in collaboration with a team from National Taiwan University and National Tsing Hua University,
has developed the “Extraction-free Rapid Detection System for Pesticide Residue” to detect pesticide
residues above the standard in agricultural products within 30 seconds. The innovation can eliminate the
tedious extraction steps by professionals, avoid sampling deviations, and greatly improve the efficiency
of pesticide residue screening on crops. TIRI assists Hualien Tzu Chi Hospital in developing the “Modular
Remote Health Care System - Smart Medicine Kit” to solve the problems of medicine accessibility and
reminder for patients in remote areas. TIRI also cooperates with the Department of Biomedical Engineering
of National Yang Ming Chiao Tung University to develop “Artificial Jaw and Implant Bone Bionic Structure”
and assists in the design simulation and 3D printing of the prototype of the mandibular implant, which can
shorten the post-operative recovery time and improve the compatibility and bone healing rate of the implant.

It has been introduced to the GMP plant for mass production testing.

HAXEBERERLRMRE "HENXBERZDIREEARM, - REE 18 BEKFAR - BHAFARSE -

The "Extraction-free Rapid Detection System for Pesticide Residue" developed with teams from National Taiwan
University and National Tsing Hua University is recognized by the academy-research innovation prize of the 18™
National Innovation Award - Clinical Innovation Award.
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4/ 2021 ,12,28
2021 EWERESREERH O RREHE N NRRRRE N B RER R

TIRI Shows Self-developed Advanced Equipment Achievements and Total Solution Services
for Optics at SEMICON Taiwan 2021

BRI ORI SBERXECRIRERMEEE - HERMEBERESRIBAITHEF B ENREEMA » FHAR
HFBER > RESNAOEVERAERFLEMERNMBEERENR - EREY T ESEANENTHF
BIFFABRFRYCEIRER IR  BCERMBM N EF ERRERRE - EREERE ST T
Lﬂﬁﬁaﬁﬁl‘iﬁ% SERIZRRRE - BAIERSRT in-situ REEA » JEREREIRIRSERAER - IRELESH

ETHFSEFTAMHREMZERFNKE  BRARERXERERE - DINEHRBERINEIRRIESR ALD/ALE
%‘%*ﬁx A ERFREREENRE TS RFN 12 B 20 BRATmBEK " B G/oE+ Eie R AR RE R
MHEIRT AR -

Notable Achievements & Milestones in 2021

TIRI has a long history of expanding its R&D capabilities in line with national policies to promote independent
R&D and applications of high-level key instruments and components. Through this exhibition, TIRI has
showcased its R&D capabilities and achievements in the self-development of advanced semiconductor
equipment, including customized optic lenses for special applications, hyperspectral microscopy, and
advanced semiconductor process equipment, developed in collaboration with domestic academia.
With MOST projects' supports, it has recently developed a semiconductor in-situ testing device. This is
the first trial that can provide in-situ testing data at the process stage by clustered in-situ measurement,
provide a basis for the academia, industry, and research community to develop novel semiconductor
materials, improve process yields and reliability, and offer a service platform for domestic and international
semiconductor manufacturing in ALD/ALE process equipment testing and development verification. The
results of the “Advanced Semiconductor Equipment and Process Technology of NARLabs” has been
published in the technical forum at Seminar of NARLabs’ Advanced Semiconductor Equipment & Process
Technology (NARLabs 2021 ASEPT Seminar) on December 29.

=" — N
@ e R P

Taiwan Instrument Research Institute

3
™

ZE R 2021 EEEFEFSRE R+ ENEXSHEERAFEEIARARMUETRERHEN A8 "EMHRRE
HEFERERG HERARRT , FRilTGRIE -

Left: TIRI's R&D achievements in the self-development of advanced instruments and customization services for the
semiconductor industry are showcased at SEMICON Taiwan 2021. Right: The technical forum at “NARLabs 2021
ASEPT Seminar”
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I/ 110 SFHEAEEEE Awards in 2021

W PRATAL - RURTEE RS
BRECRERRERERL - (EEEREBGERHRLRE)

HEEE . . .
Clinical Innovation Award-Innovative

Modular Remote Health Care Healthcare Services

System - Smart Medicine Kit  (awarded with the team of Hualien Tzu
Chi Hospital)

BRI R

(B Z2EARZE « BEERZE IR
BE)

Academic Research Innovation Award
(awarded with the team of National

Taiwan University and National Tsing
R[Syl Hua University)

SEEMNREIE B IR FA

Extraction-free Rapid
Detection System for
Pesticide Residue

18th National Innovation Award

TR
ALTHREEEENEGE  (EUGPESBEREER L)
Avrtificial Jaw and Implant Academic Research Innovation Award
Bone Bionic Structure (awarded with the team of National Yang

Ming Chiao Tung University)

ERRTRIER
BB bR FLE (HB=BEREERER)
Automated Rapid Testing of ~ Academic Research Innovation Award
Breast Cancer (the team of Taipei Medical University

coached by TIRI)

R BB RTRERMER 5 16 ErERXMRAIRE

Atomic-level Science and Innovation Award for Metrology
Engineering Development Technology R&D of the 16! Session

FEREFEIREZS
Chinese Metrology Society

FERRKEBNGERES
RAREENER | B

Method of Transferring
Nanostructures and Device
Having the Nanostructures

2021 RRRHL 2
2021 Future Tech Awards

2021 KRR
2021 Future Tech Awards
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TR RAXELE

110 &£ " E—ERKRE R T
RIS & BB R R
2021 “The 1st NARLabs R&D

Service Platform Achievement
Award”

110 F "B+ HEERERET
Bre BRI SRS |

2021 “The 15t NARLabs
Outstanding Scientific and
Technological Contribution
Award”

ORISR BRI R R T A A AT ZC B P R T 3 AR A
T IRBEBRRER

Sub-A Atomic Structure Research and
Applications R&D Service Platform

MEEEBRMINERETE) REBERKR

TIRI's Value-Added Service Platform for
Industry-Academia Technology Linkage

BRRIEFEEM N REERE

Third-generation Semiconductor Material
Processes and Equipment

RUHS AR SRR

Novel Technologies for the Metamaterials
Process

T -
e

~ o

Notable Achievements & Milestones in 2021

R
High Distinction Award

E2(3

Honorable Mention Award

M E&firhfst  BEHR
Merit Award in Academic
Research

FEfighft5e 5 {EE
Honorable Mention in
Academic Research

lnkl ’»? *lr Hll A

2_%?%{;1‘]!4‘?&‘ ; l n n U \f atO rb

‘ i’

ZE | "EBRKEENAERATRARBBNEKE  RITRERRMRE S A0 - HEEREERLARREZ TEE

2% REBERFHAE -

Left: “Method of Transferring Nanostructures and Device Having the Nanostructures” is honored with 2021 Future
Tech Award. Right: “Smart Medicine Kit” jointly developed with Hualien Tzu Chi Hospital receives the 18th National
Innovation Award — Clinical Innovation Award.
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EREFEER  Development of Instrument Technology

V ZiERiES i
Supporting Cutting-edge Academic Research

BRI LERZREARBESNESNEMBERE TS REAE—ARESMAZR(CFHRSIRERE
MHEREARRBNENL  ME R REETRIEMSSHEERINE AT R - HIseEN S LAVHEIE -

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 cutting-edge research and experimentations in various fields and to facilitate

new scientific discoveries.

AEBRTHMEREE | 5B 2ERHF TS
Development of Fabrication and Equipment for Large-scale 2D Material
EEE-EBHMAMKERE _HEMBIERRR
Taiwan's first sulfurous gas 2D material deposition system for academic research

EBRPOFMERBZ TMRERZAMNIIERS ) LIRE HS RREMRE  AIRKEMEZZRBI(
PN ZHERTRL - IREEI AN S BRI - SAEEMN ZEM BT sIEIM R ER 2 FE -

TIRI develops "Sulfur Gas Source Two-dimensional Material Deposition Equipment" which uses gaseous
HaS as the reactive gas to grow high-quality 2D transition-metal dichalcogenide. It also provides domestic
academic and research teams as a R&D platform for preliminary research of the large-area, high-purity 2D
material deposition technology.

EE & System specifications

© T {EEEJ Working pressure: 1-100 Torr

® JNEAE Heating temperature < 1,000 °C

® JNZA[&E Heating zone < 30 cm

® 5 BE) PID BEHEBEERRELEG R
Single-stage temperature control system with a PID
controllers

RIRERIAE RIS LR TS

Sub-A Atomic Structure Research and Applications R&D Service Platform
BEREA "FEFRTE = ERENEE SRl

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

RIEEITER T B ERMERE T AkE " RTBTEGEZELRHEFENESTEME, - B#
MERBMBEANSEMN 0.78 A MR BENEAIN TRETFRETE —MREMAE ) HHTHE - REEIRE R R
ERADHMES - LY REEM R EBETE MR -

“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
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between the structure and properties of advanced materials.

FE#HIZ System specifications

® X-FEG & = E & F 1 X-FEG high-brightness
electron gun

© —ABLERLELR Three sets of concentrating
electromagnetic lenses

® DCOR & Z{&1E2s DCOR aberration corrector
(B & Zspherical aberration < 1 m)

© TEM fE#HTE TEM resolution 0.24 nm ; STEM #2
#FE STEM resolution 0.78 A

® REENBNESE Energy-dispersive X-ray
spectroscopy (EDS) » BEEfEHTEenergy
resolution 136 eV

TIRI-HRSTEM Lab.

Bt BT ERFBES
Hyperspectral Microscopic Imaging Analysis and R&D Service Platform
R REMRIESR
Exploring the microscopic world on a micron scale

BRIALRHE BRI E  DF RS NERIMT AN RRCES  BRENEEME BRI
MBRBETFE  NMEERUCKAREEMBRMIEIIE - EERCEREEREEDTCEH - IERREZYE
28 NFEX - RERERWERSE - B REESHSFEARURKR  HETH LB
BROMTRRE ©

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, our 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.

EEMH System specifications

0 iR #[E Wavelength range: 470-900 nm

® SRt A 150 JER Spectrum in the 150 band

® SR 2B K Hyperspectral image pixels: 3,600 (X)X 2,048 (Y)

27
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EeNERETEHZ  TRRHR
Hybrid PEALE/ALD System
SRR LR N RB R E

Customized atomic layer etching/deposition system

BEXNRTFEBREEARGERTEBMZIRE  FERA/NRTHAFERHRIEEERKERE - AREsEE
KEBGRERRERE - WABANEDS R THETE=#ER R RE - EEEMEa R RERIER
DVRHTRE -

The hybrid atomic layer plasma coating system leverages the atomic layer etching function to coat small-
size specimens and probes with ultra-thin nanostructures, under a coating quality of high-density surface
insulation protection film. It can be applied to the coating of biological specimens and atomic resolution 3D
reconstructed specimens, helping to save precursor material waste for academic research during R&D.

EEHH System specifications

o HER ERE2RAFERAE LR IR RERTE Alumina oxide is used around
the entire circumference of the process reaction chamber to maintain
process stability.

® 4 IV & K& IR/ E Operating temperature of the 4-inch chip carrier :
350-400 °C

® R EFEAESE Inductively coupled plasma (ICP) 300 W

® MFC fiE# #1244 MFC flow control module

© BN EIERE - BERFHARELRRE Modular instrument control box is easy to
upgrade and fix.

VIEEEMERRRE

Promoting the Development of Key Industries

BRPORBRBRRBCRBERNTEREE @ HRRERESRIBMTTAN B EMREAER » BaBF
ANRDBIERFRER - LUNRKEEXRAREL  SEERAARREIKCENERIE -

TIRI has been expanding its research and development 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.

R NERFTAR TR

Optical-mechanical System of Reflective Telescope

ERLABEN G R

Design and development of opto-mechanical system for customized optical remote sensing telescope
FRREHLFICEARBRENSE  BRPOBRUSBEZEFHAMNRT - 8F - AEAREESNE

RITEEE - Itk " R NZRBENMES IR AR Ritchey-Chretien KB RFAZERET - Wi FRMEZARE

IREFIEM ISR ELESE Fr BB S48 4 » 40 Zerodur, Fused Silica, CFRP, Invar S2REUESFEEAI MR L -

AREAF A AN B RSN EE B R IERER -
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Based on the development project of opto-mechanical system for FORMOSAT-5 satellite, TIRI has
established the technologies of design, manufacturing, assembly, tuning and measurement for high-
precision opto-mechanical system of telescope. The opto-mechanical system of reflective telescope is
designed with Ritchey-Chretien optical system architecture. The lenses and structures of the high-precision
opto-mechanical system are fabricated with the materials of extremely low thermal expansion, such as
Zerodur, Fused Silica, CFRP and Invar. The system can be applied to the image acquisition for airborne-

based and satellite-based optical remote sensing system.

BEEMH System specifications

® &5t Clear aperture: 132 mm

® HEFFRZA IFOV: 9.0 prad

® 388 FOV: £1.87°

® J¢EEET[E Spectral range: 450-900 nm
® B R Effective focal length: 500 mm

N

e~
N—

maAMERBIRRM
Hybrid Physical Vapor Deposition (PVD) System
EEMHIFERF 23
The innovative driver for composite coating materials

BIEAG AU ERENRE TRESEENSHERBECAYER - ey ~ 2/ B ~ i(eF
EFREAGRBERRIBERNSERENEBIRNE R  #8F - BRPORBEAIVEENETIRE
IREG > WRRBEMBEERR  IREEREBMMEENLEE  RESERUEK -

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.

EE & System specifications

® B EMEEZERS BN TS BIREE -
Fully digital electronic control system with automatic multilayer
coating

® SEZTAEM - KB < 1E-6 Torr
High vacuum system, base pressure < 1E-6 Torr

® Rl RE B A4 - BIREERNE 110 AR —RX - sEREERS
WA +0.037 A/S »
Real-time thin-film thickness monitoring system with thickness and
rate resolution is +0.037 A/S at 0.10 s measurement interval.
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6 IWESKI\ ALD EERi% XPS #fl3hTE
6-inch Clustered ALD and in-situ XPS Testing and Analysis Platform

BN EE| ALD Rzl 2R L s
Taiwan's pioneering simultaneous ALD process and measurement analysis equipment
BRIRLRBELE ALD EERERRERBEL
BREdi T - BEESI ALD BES XPS BUADTF
B UESEARMEARBEDITRE - BRfkmE
BEBERAIKRREITHR DB FEIINRERE
[BFTB IR RIEEMEEMAA - e ARt B ATE
WME— in-situ REDHTARFS > AIERI FinFET/GAA
Hi2  WEHRSEBNGHRNBRNBEEMETHRIE
BN BORE - RAGK BT PEALE SRIZRAE -
HE— R R L IRFREE -

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.

EE & System specifications
® Oxide ALD ##—%& » A$2#t Al,O3 » HfO, ~ ZrO, ~ Y05 HAR ©
Oxide ALD system, available for the processes of Al,Oz, HfO,, ZrO», and Y»03
® Nitride ALD E#—%& » AJ424E AIN ~ TiIN &2 -
Nitride ALD system, available for the processes of AIN and TiN
® RTP Z#—E & AlRHERRE 800 CEZTRALIK AR (FGA) RA -
RTP system, available for 800 °C vacuum annealing or forming gas annealing (FGA) process.
® in-situ XPS D ifTE—E » AIIEHERREEISEA -
In-situ XPS analyzer, available for in-situ process analysis

BERtHERBRSHORK

Intelligent Lens Glue and Alignment System

RAEEREABIHREERHREN

Enhancing the competitiveness of Taiwan's precise optical manufacturing industry
BRPOEMERANEEFEERETHNERSEACES(CESERB LRSS  ATHEREEE

HORKR  BERABERERES LRSS L  ARCBZEHRENEROE @ KERLOEHGERH  EBAE

RAVEHROEZTBL  EE 10 AWLT - REASBEHBAERADNBEHORE » s8R OKBE

MREERELIRELEERE -
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TIRI has independently developed an intelligent automatic push-
to-alignment system for the production of key components in
semiconductor devices, in which the laser shaping module generates
the light source for centering, the glued lens is placed on the
rotating alignment system, the light source passes through the lens
to measure its eccentricity and is pushed onto the lens according to
the eccentricity, making the relative eccentricity of the glued lenses
gradually drop to less than 10 arc seconds. This system replaces the
traditional manual gluing and aligning process, improves centering
accuracy, speeds up production, and enhances the yield.

BEEHIE System specifications

© LB OVENTE Device centering resolution = 1 arcsec

o HEHOEB A SR/ E Eccentricity of the glued lens after auto-
centering = 10 arcsec

© BB OHEAS B Automatic alignment counts = 3 times

3 = v $ER
VERILIHEXEN
Deepening Social Influence
RAZBEERMERNMTE  GRPOHNHBEHERATK  RARRK - BEf6e  BERXHEEN
MRS RELRICNERRARIFFEE -
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.

BRelLeeiREEE DR

Intelligent Energy Management and Analysis System

EUEERERZENFEN  BEHEERAEIR
Real-time temperature and humidity control implementing the intelligent factory

BN PO RER RERSF  ET2HAERE
B 2 BERRECHAEES - RRBRASESN

- WisEET RN
B BERHLE

HERTHERER
« HKRERIERY

HARREHRS BREMTRRRESREE  He ™ | mman
BIFRESZNHELEE DENEENERRAE Review) TN

MEEDHT » AARBRFAERRERRIBIEERER 25
BIREARRY - R AERE T BB/, BE  FRERE

FIREARTT 3% — 15% BERRELE « SFENHE=R :
- BREAREE - RRANRE

NN & .
ZBEREEER . REEARIT SRR - B R MREAE
R IR A

TIRI cooperates with Pfizer Inc. to conduct all-around
analysis, management, and optimization of energy conservation control. It provides built-in analysis models

and intelligent algorithms for various parameters of sensors and meters. Through real-time optimization
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and adjustment of set points, dynamic operation efficiency prediction, and production efficiency analysis,
the operations and maintenance of the major energy-consuming equipment can be greatly improved, and
the energy-saving effect can be enhanced. The goal of "independent optimization" operation of energy-
consuming equipment can be achieved, which can increase energy efficiency by 3%-15%.

EE#HIZ System specifications
BIBERFRD « K-means 2EfJ57%E2 Gap statistic J57% » HKKEMERETTERIE -
Data mining, K-means clustering method, and Gap statistic method can be adopted to pre-process the
chiller system data.
MADHERBEERBEERL  BYRMRICTDARBERE » BINREREMRAVAISEM -
The clustering results are combined with the machine learning model to effectively improve its prediction
accuracy and increase the reliability of the energy baseline.

BN bE iR E R MR

Bio-signal Integrating Fluorescence Signal Module

122 Bh ER R B PR R T Rl 22

Assisting academic research teams to explore brain science
%ﬂﬂiﬂ/umﬁb’-\k%ﬁl%Faﬁ?é&;ﬁrﬁu\frﬁmL WMERERBAEREAE

DR SYf 5 RE &t - AT 500 B 200 um? 3275 EERVIRH - BRI R

AL SR B R AS AT SR A B R ©

TIRI supports the physics department from National Taiwan University in the development and design
of a cutting-edge high-speed, micro-current measurement amplifier module that uses laser arrays to
excite fluorescent signals at 500 scans per second of 200 um?3 cubes, which is applied to the imaging of

Drosophila brains or neural signals in animals.

B EHE System specifications
32 @A - §—)BE 240 MHz BU#4EX 32 channels, 240 MHz sampling frequency per channel
B E B FRE R RS Current-to-voltage amplification: 15,000 V/A
/N2 AIER Minimum measured current: 0.2 uA

SEZENAREREREBEARK
Extraction-free Rapid Detection System for Pesticide Residue
BEBEREZHMERER
Developing a new agriculture generation regarding precise health

AEMABRAD » B ZERELEIDEERZEBRERAFERE - DIERGREMRER - Z8RE
RERENCGEENNABIRERELLY - BFEXEASEKHERS R - AR AEESEITEERA 30
MWRBEAREBRFCEER HRZFHMNEBER -

The system is developed by TIRI and the team from National Taiwan University and National Tsing Hua
University. The system is based on fluorescence imaging and the big data database of pesticide spectral
information to detect agricultural products with excessive pesticides in 30 seconds, avoiding tedious
extraction steps by professionals and contributing to food safety.
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BEEH 1K System specifications
® UV IRESCIRBE SCE H S e IR iz hilgs
Light output stimulated by UV-band light source
o EE B $54H Turntable filter: 700-850 nm
® RS AR R R EE RS R P
A secondary cooling system detects weak fluorescent
responses to pesticides.
® SRR BINESET B ERBER  REEE
Pesticide residues detected in leafy vegetables: Cyhalothrin,

Cypermethrin, Deltamethrin, Chlorpyrifos, and Acetamiprid
® LIt ER BRI ER BANTRIEELE
Detection by optical imaging with no destructive extraction of samples

IRECIERERREEER N - E8 %A

Modular Remote Health Care System - Smart Medicine Kit

CRERERENEBTEER

Exclusive and smart butler for easy medication management
BRAOETEERBERHLRSERREBEM - LEABRER

BB EEEREH B (IoT) HTEEEAESRERRA

MREHEERER » WA SMIRERR B AZERRE - AlRimAN AR AL

B o L RFREEACS > TR EAEERARETAE B4

{FESAHEFERMUDREEERERP  EREHEEREBEELR

RBLECE - NERPNERRE -

TIRI and Hualien Tzu Chi Hospital jointly developed a smart medicine kit that integrates hospital
resources, combines access control and Internet of Things (loT) technology to provide medical workers
with hierarchical access to patient records and medical data and a friendly reminder to patients about
the medication timing. The kit also supports the remote confirmation of medication in real-time. Modular
medicine boxes are equipped according to the amount of medication and the number of patients and
delivered by the partner hospitals to the patients' homes, thus benefiting rural patients with chronic diseases

by avoiding long travel and improving the medical environment in the rural areas.

BEE K System specifications
® Z}&ZCfE Medicine grid space: 1,000 x 8,000 x 100 mm (W x L x H)
© ERE T - AR (RFID) 4% 100 UL 5 f&RF 100 KL -
Permission control: 100 or more wireless (RFID) logins ; 100 or more health insurance cards
® BEIRMT - T 30 HMEIREE—R 0 HLIRFE 8 R (4 /) ©
Notification mechanism: 8 reminders every 30 minutes (4 hours)
® REIHAE | IZEERFREIRTE ~ 1REERE © Line HERERTE o
Software functions: medication time setting, reminder setting, and LINE push setting
® TERSRNAE ¢ Linux » WA 100 ~ LEAE 128GB °
Hardware performance: Linux, Hardware performance: Linux, 10-inch screen size and 128 GB. memory
capacity
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Striving for Forward-Looking Infrastructure Development Program — “Advanced
Research Instrumentation Development Service Platform” Project

BRPOLZEEZFNNBERMRULAERGE KR 285 —H (106 — 107) HFE_"H (108 —
109) BIEERERTETN " BN EREHESKIBERZ L ) BEEHE  TRBUHAFERRER
FEREEN - 110 F2HE[HEE=H (110 — 1) "REXEERRSRARETE ) DR " TERFEEEEIT
FRREASEE . B8 in-siv RESA > JARERBIRERSERAIEE - BEEANFSERBEREAN
WAREEERE  UAEENEAYER _#MHRERARBEREFEREATIEE  NSIELERMNE
W~ LB BERBATMAFEEEREFTTE - EEAREEMRFEERIARBES  ZBEEAEN
FEREERIE LR N5 WA SRR ImRE DB R °

110 FEZHRAT

® REN S UEMWIESRRARRIR BRI RATIREET © IR Y AR ECRER CVD RAZRIRF DTN - IR AT
ERRFELUR SR MR B

® STik EUV #EHEHERIE D ITE AT Bl i 38 Fr M A R IRRUAIIRAE RS ~ I TRORI BN FHIS At B RSRR AT 4]
FHRE  BIRAEERET EUV A » XSRS ENZINEERAITS -

® FERARTHER_MEMERERS  LRF AL A BERRSNRERIEEY) - RRZ2ARE ISR TRECEE
DUER AR AMRHIORE | WIRPEA - BRRARREASSHEE —ASRAREY - HEANE
B HEEAL -

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 (2021-2022), 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 in 2021 are as follows:

® Designing a switching system for the Raman spectrometer side measurement module and the real-
time monitoring module, which allows for real-time analysis of large-area CVD processes and switching
between machine-side detection to increase the mobility for supporting 2D material detection.

® Completing the development of technology and equipment for the analysis of defects in EUV material
components, integrating the optical path of each detection module, and carrying out the design of the
detection mechanism and the preliminary planning of the cavity design, with the goal of building a multi-
functional EUV detection platform for defects on photoresist, mask, and reflectance.

® Developing a 2D semiconductor material processing system for large wafer size, which can use solid or
gaseous precursors, optimized the cavity by simulating the flow field design to achieve uniform growth
of 2D materials on large wafer size. Supervising graduate students from National Tsing Hua University,
National Yang Ming Chiao Tung University, and Chang Gung University to participate in the development
of the system to cultivate advanced talent in cutting-edge semiconductor equipment.
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Inspection chamber
(UHV)

6" Loadlock system
(HV)
EUV inlet port -

Vibration isolation

Roller ——

ZE : EUV Sl RN HES A6  EEPMAMTR S SR EMRRERS -
Left: Design and establishment of the EUV detection platform for photolithography components
Right: Establishment of a 2D semiconductor material processing system for academic research

VBRI EE MR T A E

Boosting Medical Device Accelerator for Value Creation Project

BRPLER B S BN RO ERET RS BRRNREES - RUTRERERRY BEH SRR
BB TR - AEAEEMNRRTE - T HERTR AR WREAE - WREEET o =
ANBERETER - ARG BB - B BEXREETN -

110 FFERRANT -

® KEAEE 2 FAIARERIEESE CE EHard  BEMEEYRE: () Az TIEESFHEMRL, -
RENERIZ BEMLEBFIEMALS  UREBEEERR () ATz "IEX LEHBMENRSL, » LA
RF AR AEHBER  HBEEAERE—RABTE @ WERZARESBEEEE - kb B
2 BIBIIHAIAR ~ W8 2 FAIARRBARHABREZERES  INEMHHREEARKREE

® FEDRIK COVID-19 ZiFHE  AFEBEMEEMABALRITY - SRRREEETEERE - HPE
BWESFEAR: () ATRFHHREAIN "HERSRERARF L - BEIERTHRRE X 2021
FENSEEIREEZSFRIIRME (TFDAEUA) ¢

® BEAFABLESRIMINERBSES  $HEHIEAR () ARHEKREARZ  REER - xBRSa/EH
B T OPRBERGDEREESR )  WAERMR 110 EEMRRETAIRELE | £ ERHTEER
RNTHERIR ) SIS A R () AREKINARE « RAEREAIERLR &S SRIMEAI MR8
MEDERE, @ AAREHTR > ERERRLKESBHEEREE -

® LA BUTHRARBREARMERRZE - TERRHFERERER (NSTDA) T BIOTEC-IBST BRE=A1F (T
T bR BREE 5T 0 WIBARAIEEMAZE COVID-19 REFIERER » SF L EEBAAERE - LEF)
FEAGHT IR BITZ R (NUS) MRER AR B8E 3D FIEERE 2 MEIIERE » REATANHEMLE
fR75 < EREEERE - FEINFT A BIFREM B BRE e -

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.
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follows: FEEABRRRGMAR
are as fofows: # & ﬁ$m,u$ﬁﬁﬁ%ﬁ ELY |
©® Coaching two start-up companies

The main achievements in 2021

to obtain CE marking for their Py a"ﬁﬁﬁﬂ??l“ .

products, including the first
autonomous neurosurgical
navigation robot in Taiwan,
“NaoTrac” of Brain Navi

Biotechnology Co., Ltd., and the
“Chest X-ray Aided Detection ) . = NS e _~
System” of Taiwan Medical BHRPOHERBRBRICNHIREXRFEE " ORI 75 58 5% iR
Imaging Co., Ltd., which is an Al B, - WAAIHRETFIHIEER (BR) A7 - REBMER " 110 FEMERBT

system to help Taiwan's frontline BEREERLREE ) E1F

healthcare professionals triage TIRI counsels Professor Jau-Song Yu's team at Chang Gung University to

develop the oral cancer detection method and immune detection reagent.
COVID-19 suspected cases P 9

Both the method and reagent have completed the technology transfer to

safely and rapidly. The platform S&T Biomed Co., Ltd. and have been awarded with Honorable Mention of

has helped the company to 2021 NARLabs R&D Service Platform Achievement Award.
obtain the first EU order. In

addition, the platform faciliates the establishment of innovative companies by two teams and assists the

two companies to pass the review of the Institutional Review Board, speeding up the clinical validation of
R&D results.

® In response to the global COVID-19 pandemic, TIRI actively encourages manufacturers to help fight and
prevent the pandemic in Taiwan with technology, including supporting the development of the world's
first “COVID-19 rapid test chip” by Silicon-Based Molecular Sensoring Technology Co. Ltd. and assisting
in the safety verification of the product. The product has received Emergency Use Authorization (EUA)
from Taiwan Food and Drug Administration (TFDA) at the end of 2021.

® TIRI provides value-added services by linking academia-industry technologies for example; promoting
S&T Biomed Co., Ltd., Chang Gung University, Chang Gung Memorial Hospital, and Chi Mei Medical
Center to collaborate in the development of “Human OCBM-1 (Oral Cancer Salivary Biomarker)
ELISA Kit”, and being awarded with the Honorable Mention of 2021 NARLabs R&D Service Platform
Achievement Award. In addition, TIRI facilitates S&T Biomed Co., Ltd. to set up the headquarters in
the Hsinchu Science Park, and also assists S&T Biomed Co., Ltd. to work with Chang Gung University
and National Cheng Kung University Hospital to develop a “chronic wound therapy device combining
electrical stimulation and infrared light”. The branch company of S&T Biomed Co., Ltd. has entered the
Central Taiwan Science Park, achieving cross-park and close cooperation among industry, academia,
research, and medicine.

® In line with the government's New Southbound Policy to strengthen relationships with Southeast Asian
countries, the platform continues to collaborate with the BIOTEC-IBST laboratory of the National Science
and Technology Development Agency (NSTDA) in Thailand on the project of “Technology Development
for Lung Cancer Detection” and extends the cooperation to clinical applications of COVID-19 rapid
testing, deepening the international partnership. In addition, the platform completes the safety and
performance testing of the customized 3D printing bone plate developed by a team from the National
University of Singapore, demonstrating its capability and reputation for services in Southeast Asia and
contributing to the entry into the international testing and verification supply chain of medical devices.
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Vi RREENERF SR ENEERR IS SRS
Pressing ahead for loT Information Security Development Project for Intelligent
Manufacturing and Semiconductor Processing Testing Field Project

A ERERPOBRBERSEMBEFERONSEFLERM AP ORRNT GEEETERE/ ¥E
RESNLZ2ERPHIEREEEAF  HATREZEESERMREELTITNEENYMRER S - &
BEXERREERE EXRFHHEE WWERS  EQSMERRMESRENYERRBESHCER
BrsERes] - BEEAYERLREHERE  BAAESRE  F5iE - THEEH (T RERFEXEREE -

110 FEERFRUT

o SHAEBRSHYERIERRE CERERIRERMRAR - 8RB R EERIT - B2 - BREREE
AMBHRERXR B THEETRITEBNERERT @ BUEB I EERRMEREAL (70 IEC 62443) -
R TR E LTSI ETRENER - MEEXTREAYEELAEEREEFERREENLE -

® S \FTEREKEER RO ~ FERPOLZHIFETELDIFER - BERERE  LRRERRRE ' &
VR ERAARER - EERKAERICE @ IRAE L ERA -

® KEtEFHF 8 EEMEK 3 BAAEAME 13 HBEESIE » BERAZ 144 A (IFREL 113 A) » AiTTE
1B IEC 62443 TIELHRMEZEMITAT 30 4 |EC 62443 ErE#EH 67 & - HAESTAHAITIERSZ 30 &
BIASMATE I 13 7 BilisRE 2 = BEAES 1 4 - FERRF 134 EEE1E 29 4 &4 1,800 & ©

® FRERI P OMARIER SIS - BEHBRER  DHUREMSEE TEREKREE  TES8BNEEss
BEZEMTAK SRR HESH - ROAIRSHEBLERERERFS  WEBBEPORAGZETE
SRR - ARSI EEMERLULSEATE - RELRBRCERSMES -

® FLARHLI IS ZEMM 5 KAEERAE X R 110E 5 B 7 BAEIMRILAIEE 1 SEERHAEREELE
BIZESY - SRERELREIRAMT R @ ELUENEZES » NERERAMBAREEIEXER - RRFRK
BHEAZRERTIREZSI > FHEERSAEL  LUnERFEGEFTNTR  BARRERE -

This project is jointly implemented by TIRI, National Center for High-Performance Computing (NCHC),
and Taiwan Semiconductor Research Institute (TSRI). It is a cross-disciplinary collaboration among
academic research teams from fields of intelligent manufacturing, semiconductor, and information security
to implement advanced manufacturing and information security technologies in 10T applications. Through
the implementation of industrial information security standards, the establishment of validation fields for
information security, and the offensive and defensive exercises, the academic research resources are
integrated to strengthen the information security protection of intelligent manufacturing and semiconductor
process fields, improve the security supply chain of Taiwan's loT, and enhance the information security
capabilities of intelligent manufacturing, semiconductor, industrial control, and information security
industries.

The main achievements in 2021 are as follows:

©® Regarding the development of information security detection and protection technologies for intelligent
manufacturing and advanced semiconductor process, academic teams have been selected to carry
out the project, connecting academia, corporate bodies of MOST and industry to strengthen the
implementation of industrial control technologies for information security in actual production lines. It also
cultivates professional talents in industrial control technologies for information security (e.g., IEC 62443)
while conducting offensive and defensive exercises for the fields to assist the industry in enhancing the
information security of IoT and intelligent manufacturing and semiconductor process.

© Eight university teams conduct information security drills in the test fields of TIRI and TSRI to simulate
hacking attacks to explore the information security risks. It produces a public test report for the teams to
improve their information security protection technologies based on the results.
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® This project connects eight academic research teams, three legal entities, and 13 manufacturers to train
144 research elites (with 113 PhD and Master’s degree holders) and trains 30 researchers specializing
in IEC 62443 industrial control technology for information security and 67 IEC 62443 basic researchers.
During this period, 30 journal papers, 13 papers from seminars outside Taiwan, two technical reports,
one patent, 13 patent applications, and 29 academia-industry collaborations are completed, amounting
to approximately NT$18 million.

® Through the aerospace-grade advanced manufacturing field of TIRI, the network segment is separated
to build an industrial control network architecture with a deep defense concept. The industrial control
field is equipped with high-precision multi-axis tooling machines, measurement systems, machine side
computers, sensors, and other related advanced manufacturing modules and systems, and the network
of the industrial control field is permanently monitored through NCHC. It can be used as a platform for
academic research teams in the program to validate their developed products or technology modules.

® In conjunction with the five major projects on Intelligent Machinery of MOST, TIRI holds a joint
achievement exhibition and evaluation on May 7, 2021 at the Warehouse 1 of Shongshan Cultural and
Creative Park in Taipei, at which the capabilities of the teams' information security technologies were
displayed, facilitating academia-industry cooperation and accelerating the application of academic R&D
achievements to the industry. The exhibition is open to all institutions, schools, and the public to promote

science and technology, fulfill people’s passion for knowledge, and enhance the scientific literacy of all.

TRRCERBERWHEREAISE , STERER "RESEEEWM X ERFRRE ., BE -
The achievements of the “loT Information Security for Intelligent Manufacturing Field” project are exhibited at the
“Intelligent Machinery - Sustainable Innovation Showcase” held by the Ministry of Science and Technology.
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BRPLORPBBRICBERAZTRM - EEANERIMALMA - RIEKPOBRS " EERESRNIREES
SR, EBESEESF  @EXZHABRRSHMA (COVID-19) BEFE » HRZEHIRIVESR
B REARRREREG - SRRORURM » R L2 RFIFEER N EBRB IR - M EEIRESREHX
HEZRELE  IFBERSESMBAL  BABRROIITKE -

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. Despite the global border control and post-entry quarantine measures due to
the impact of COVID-19 pandemic, TIRI this year continuously interacted 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.

s=EOFRTHEBE

Cooperative Memorandum of Understanding

BIFF AR BB  FTEEFRERZEARE - GNP OEBRIMNEERITEE - B FRSEE  ff
EBAERY - BABRSNAE - SR O FRE TR EARE A FR S -

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 :

® AARBIITBUE AR L EMZTAT ® LR IR E I FE R0

RIKEN, Japan Interuniversity MicroElectronics Center (imec),
o SR BRI Belgum

Institute of Physics, Academy of Sciences o EARFFEERKE

(FZU), Czech Republic Universita degli Studi del Sannio, Italy
© SN A BUERIFT RO ® HA Edgecross B4%

National Additive Manufacturing Innovation Edgecross Consortium (ECC), Japan

Cluster (NAMIC), Singapore

V BIRRIARHRRIRIBS(FRIE

International Research Cooperation Projects
FERPOEAHERERENEEEARHANR S NETEEAERR - SRR 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.

B {EE{I Cooperating Unit & {EZERB Subject of Cooperation

® AL INRER R AR A A E TR K
BARBIUATEGEARCEMEAT 0100 THz BEL BN = HBREME 2%

RIKEN, Japan Development of N-IR broadband, multi-layer, three-
dimensional metamaterials

2014—2021
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B {EE (I Cooperating Unit S {EREE Subject of Cooperation

® ALD RABEBRMREAN NITi Sz S RIE

TiOo/Pt fRER
o £ e Fracture-resistant TiO»/Pt Composite protective
| B4 R= 4 38 F 2T
Téﬁﬂ_ﬂ?jﬁ Eﬁﬁﬁiﬁ q f coating on NiTi stent by ALD nanolamination 00142001
nstitute of Physics, Academy o ° A A O s =2 A4S A 40 —
Science (FZU), Czech Republic ALD IURBBERRERAIET NIT §R5RED)
P
Atomic layer deposited TiO» and Al,O3 coatings on
NiTi alloy

SAIRSHB T B SRR S SRR IR B

Interuniversity MicroElectronics Advanced image and optics applications 20142021
Center (imec), Belgium 9 P bp

EARNFECRAE ORI 2R & iR es R AR
Universita degli Studi del Sannio, = Development of analog-to-information converter (AIC) = 2017—2022
Italy prototype board

FTINSBIB I BUERIFT /O
National Additive Manufacturing
Innovation Cluster (NAMIC),
Singapore

ZEBARBHE AR O
BIOTEC-IBST of National Science = fAZEERZ TRARER I8

A BREREEERIERIMmERE
Biomedical applications and additive manufacturing =~ 2018—2022
technology

. . . - . 2019—2022
and Technology Development Rapid genetic testing for precision medicine
Agency (NSTDA), Thailand
BERE L2 1Al Ihre 458
Additive Manufacturing Safety Testing Efficacy Verification

."’;ﬁ.
e /
7/

—~—— o
b, W
FIENHE S LA M R B A 52 R BRFE B R AR AR A F 1l
Prototype printing Biocompatibility, dynamic, Bone plate of Lanyu pigs in
& fatigue testing implant surgery

BRI PORME 3D FIENE R BRI R 2 BB ARTS - FT AR INIRE 11 558 N A Sa BIPR L FE 52 -
TIRI provides great reliability and quality services for customized 3D printing bone implants, successfully entering into the Singapore
medical device industry and act as an trusted supplier in product verification and animal test field.
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V 2 HEEF SRR EEE
Involvement in the International Academia and Research
Organizations

RERMEEEREZRE - &R OEDRNAXBERERRRMIEESTHEE - THEHBAZEREEEH
BFREEMEBEEERNAT  IEREN PO RS EREIRNA 2 EEEMIAL - B 98 FRBHFREHE
FIRMmEgemEs TRESIREES (IEEE Instrumentation and Measurement Society, IMS) FIZERE =4,
XELK  BEMGEEEEE  2REBBENESRNRESEREZEARE  AIT2RBgvFESR ' LE
XBERPOLRZEEHFPHLERAREEGRENE - AF  BNPOEEXE2NEGR2 TS TESIESH
(IMS Chapter Chair Summit) * 3 Z2EERIES L RESIRRCBRE  BRRRSESETRNDIRED)
Ea NEARERERGIERES L ES -

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 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.

BRI OER2 LB RSP AERS  DURFTBIRANR EEABM USRI - WEhREERIREANE
BREER - BRI O ENEBEBEEDT

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:

o EMMIEMESAENS

American Society of Mechanical Engineers (ASME) Taiwan Section
® [EEE BRHESRTMEeaitsE

IEEE Instrumentation and Measurement Society (IMS) Taipei Chapter
e ERNEHE

Society for Experimental Mechanics (SEM)

® XEEZZEGRENS
American Vacuum Society (AVS) Taiwan Chapter B 8 RERREEARIMERE F
. X B N EEEFEERR LR
99 M2 325 Bl T M L o /et N\ kBl BAE L 2 S e
* M EREXHE A TRANTERES The international collaboration model
SEMI Taiwan Inspection & Metrology Committee on gene mutation detection technology

between Taiwan and Thailand has
established. Electrochemical LAMP
diagnostic platform is demonstrated at

ELBGATR the Health Tech Thailand 2021 online
Electrochemical LAMP tradeshow.

(Loop-mediated isothermal
amplification) Diagnostic
Platform
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VSR RAAERARTHAGSRMRESRIRT
Commissioned Research and Manufacturing Services for
Advanced Instrument and Key Component

RY BEESEMNFER - BRPORGIREMMR « RBEXFRTE @ BREHEZ X2 - AR
ERNEARSHAMZEN - 2R - RUSEMERE - 110 FREESHS AR ZRARHE Ret4L 1,925 4
BXRRET  ERERREBBETRIEM R AREZEME -

Not only have we constantly developed our own instrumentation technologies, but in compliance with
our goal of supporting academic research and serving industry professionals, TIRI provides OEM and
calibration services for vacuum equipment, optical system, and key components. In 2021 we provided
a total of 1,925 testing and OEM services to enterprises, universities and research institutes. TIRI is
commissioned by various industries to conduct foresight research and solve problems with its advantages
in the field.

(1) 27 &£5LEHE Commissioned Research Projects from Academia

SIREMBIEME  HBBERPEERE - ZARFREASKEGRNNIRAE - GRPOEAEEMR
WERERAESRET - 110 FERGNRAERS - EIEMLINTx -

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 were a lot of projects for academia in 2021, only some of whom are listed below.

ZELEHE Project Title &S{EE1% Partner

o N B EERE « BV IGIHZIBARE ~ BZ A LIAREE ~ B3z
o= RH! LEERE = a _ N
SRR SR SRR LTS - 4 R 5 EFEEHEASE B
Ff}aifé?r?qnpro%%tmery eNSors service 5 research teams from 4 universities, including NTHU,
) NYCU, NSYSU, and NCUE, are joint in this project.

Bl SEE AR BIOBERS ~ B GAZIERE  BliL
SERR RS BUSERRAKSE MERKRKE 6 &
HEt 9 EFRERERIZEE

9 research teams from 9 universities, including NTU,
NTHU, NYCU, NTUST, NKUST and STUST, join in this
project.

B ZEARE ~ B EERIRAE - B ZERRE
BN ARIAARER » BISZFPEERER ~ BRI FRIRORER ~ B ARIE
RE -~ BN RERHAARE - 8 RR¥tst 9 B EEBRLRZ

BEMERASEMRBTFEERE
Smart Dust Sensor Technology and
Development Service Platform Project

BRESRENVERTERBEER

BREE

iloapes

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

FRB N BT WYPEBERR
Identification System for Photographic and
Optical Imaging

Z &k Thermal ALD &
Customized Thermal ALD system

HEtE
9 research teams from 8 universities, including NTU,

NTUST, NTUT, NCKU, NCHU, NCU, NCU, NFU
participate in this project.

B =EARE

National Taiwan University

BISZRRAE

National Central University
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FflTARFE  Technical Services

ZELEHE Project Title &S{EE1% Partner

=EZE PVD SRR

High Vacuum Physical Vapor Deposition
(PVD) System

BN EMRHARER

National Yunlin University of Science and Technology

ERRAEAR 2 ERCBEIER

Customized Tube Lens for Large Samples

FRRAFFTRE

Academia Sinica

(2) E¥ R EEEETE Commissioned Research Projects from Industry

BRI O LIRS G as S Tt b R fldn - TERUER R AEE » SBIP O B EBRARERRTR - BB
EEREXFA  LIEZAFEAN  BERKEFRRKMGAR  WEEIRRBEARSRM - 110 FEREGNES
HRE  EIIREANTE -

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 were a lot of industrial
projects in 2021, only some of whom are listed below.

EFEEHE Project Title

S{EE SR Type of Industry

R RS B AR
Technology of Integrating Micro Fluidic and Bio-
medical Chip

BRI SR T R RUAF
OEM of Lithography Stepper Optical Components

RFEIE | BRI RRERSE

Atomic Layer Deposition/ Etching System OEM
Project

AEEMFARNEE
R&D and Verification Service of Bio-medical
Products

AR RRRERS - B35
Modular Telehealthcare System - Smart Medicine Kit

Ea Al B B ROAZRETTAR L) BARRE BRI Rl 5 8
The Development of On-line Tool Condition
Monitoring System with Artificial Intelligent and Multi-
sensors Fusion Algorithm

BETSMHEXENBERERER

Electronic component industry & medical
biotechnology industry

St L
Semiconductor fabrication industry

FERER

Semiconductor industry

BERAEX
Medical biotechnology industry

B&EL AT

Medical institution

Precision Machinery



SR O 110FEE ANNUAL REPORT
V' TAF E255 EER =A% IE B iRl 5 PR 75
TAF Certification Laboratories

BRROREWFEER TAF REERE @ BEHEZRENREECBRONFERE - RBEHRESE
BB RS SFREAAARARERSRE - B EEBVEBERENETBRAMBEZZE19IR

BRIFOFTIREAN TAF RIEEAFRFIEBFINER P OB © hitps://www.tiri.narl.org.tw/Service/
Taf - HEFEHEBEBRKIES -

TIRI has established and kept maintaining TAF Certification 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.

VATIEE

Talent Cultivation

BRPLHNEEREAERNESEAT - HNVEERBMRESLEMTE - LT TEMEXSEA
FIEINEBZEAE | - BB LRERIEER  EACXEERE  WESHEATHERIDIHEIZE @ K
BESEOMRAEEESFPAT - BRELRHRHE  BEEEBLULRERB2HTES - XENMHE
AR - LURBSE IS BB EENFURE) » LIENSRB BIR -

R ZEREMSBEXNRBENN S  HERFIMERATNEREE - EESMHRERRMAT
110 FEBMMEAEMNSEE " BRSNS, - TH¥EERERTRERRERMRIAE, ~ T¥8
EREHEAEERMEFHMRINAERE )  LEAFARSZEEMREXRSR AL BIIRES -

TIRI has cultivated outstanding professional talents for domestic academia via various workshops and
seminars, as well as cultivated 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 were many workshops and seminars organized
in 2021, including "Workshop on Practical Vacuum Technology", "ALD/ALE Equipment Development
Workshop", "Teacher Training Course for Semiconductor Manufacturing Process & Equipment", and courses
related to cultivation of medical talents.

| BREPORMSESRMARRZRMEES - BERRBAERAT -

TIRI has cultivated outstanding professional talents for domestic academia via various workshops and seminars.
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