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Words from Director General
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Taiwan @ Wmer

The COVID-19 pandemic had a great impact on the world in 2020. Taiwan’s condition is relatively more

stable due to prospective prevention and control measures. For prevention of COVID-19, Taiwan Instrument
Research Institute (TIRI) adopted online communication software and platforms to maintain communications
and exchanges with the world as best as possible. Through it all, TIRI successfully signed a renewal of MOU
for five years with RIKEN of Japan, and jointly published international top journal papers in the field of
advanced three-dimensional metamaterials. TIRI continuously remained to engage in international science
and technology research and exchange.

In line with government policy priorities, TIRI committed to promoting research, development, and
applications of high-end key instruments in Taiwan. We are proud to introduce Taiwan's first in-house
lithography stepper for semiconductor advanced packaging and the world’s leading atomic layer etching
(ALE) equipment. In addition, we also successfully manufactured and verified the characteristics of high-

power GaN devices to improve research results in the semiconductor field in the future.

TIRI, in partnership with “academic partners”, provided training and customized equipment for cutting-edge
technology research through the technical cooperation programs, such as large-aperture high-resolution
optical microscopic objective lens, plasma atomic layer etching/deposition systems, medical LED coaxial
surgical headlight, snapshot microscopic hyperspectral imaging system, etc., to promote the most novel
scientific discovery. In addition, “Intelligent Machinery Networking Platform” was launched to share
knowledge and best practices and assisted 66 teams to complete the technical development and verification.
“Intelligent Machinery Sensors Service Platform”, including six teams from five universities, added value to

academic sensor technology, and shortened the gap between academic research and industrial application.

Support provided to academia, research and industry for the fields of biomedicine, semiconductors, and
optoelectronics has been TIRI's main technical mission. TIRI actively links the capacities of numerous
domestic institutions in the areas to create greater social benefits. TIRI has always prided itself as
an organization which serves the academic and research institutes with intelligent optical inspection

instruments and ALD systems. Many companies in photoelectric and semiconductor industries have
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benefited from the service. For example, the yield of solar panels produced by Eterbright Solar Corporation
under HIWIN has increased to 99.2%, which is far higher than the global average of 75%-80%, and the
detection time has been shortened from 30 minutes to 1 minute per panel, greatly improving production
efficiency and quality. In addition, Skytech Inc. successfully developed 12-inch mass production cluster ALD
equipment with a market price of hundred million NTD. The ALD, which requires less precursor consumption

and gives relatively higher production throughput, is another milestone for Taiwan's self-developed advanced

semiconductor equipment.

The platform, “NARLabs Medical Device Alliance”, providing one-stop service, has made great
achievements for international medical device verification. It was established to integrate the capability of
industry, universities, and research institutes while participating in the “Academia-Industry Collaboration
by Research Institutes Project” of the Ministry of Science and Technology (MOST). For example, through the
platform, TIRI assisted Dr. Ping-Ching Wu's team from National Cheng Kung University in the technology
transfer of “Real-Time Sensitivity Testing Platform for Periodontal Disease” to Taiwan Advance Bio-
Pharmaceutical Inc. (TABP) with an amount of NT$8.8 million, thus accelerating the commercialization of
academic research results. Additionally, development of the world’s first “Intelligent Arthritis Typing and
Precise Cell Therapy”, completion of EU CE certification and ISO 13485 certification for “Blood Leukocyte
Reduction Filter Membrane” and “Medical Lithium-ion Battery” are all accomplished with six units’ R&D
capability from the industry, universities, and research institutes under the “NARLabs Medical Device

Alliance” platform, which assists from startups to connecting global market.

On the other hand, in line with government’s new southbound policy, TIRI has further cooperated with
BIOTEC-IBST laboratory under the National Science and Technology Development Agency (NSTDA] of
Thailand in the “Rapid Genetic Testing for Precision Medicine” project, and has established a closer
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international partnership. Furthermore, we successfully won the international bid from National University
of Singapore, assisting to complete the function and safety verification of customized dental implants 3D
printing, fully demonstrating TIRI's high-quality R&D service capability.

Looking ahead to 2021 and beyond, TIRI will continuously focus on the development of key technologies
for “advanced optics”, “advanced vacuum”, and “smart biomedicine”. As a leading R&D institute for key
instruments in Taiwan, TIRI's top priority continues to be focused on the research and development of “No.
1 in Taiwan” & “world-leading” next generation semiconductor equipment, cutting-edge national defense,
spaceborne remote sensing systems, and anti-epidemic related instruments. With initiative like “experimental
testing field and verification platform for academic intelligent machinery”, TIRI is capable of bridging the
academic R&D creativity and industrial needs to strengthen the application of new technologies for next-

generation space, artificial intelligence, 5G, information security, and Internet of Things.

TIRI will take a leading role in providing the instruments and equipment development localization capability
to domestic academia and industry, and deliver the vision of creating a high value-added economy, driving

domestic innovation & development, and then improving the life wellbeing of the world.

I {F Director General % kﬁ ‘“T
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B Bi%Z52H8 organization Chart

£
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Biomedical Instrument Group
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Biomedical and Lithography System Division
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B % 5% Core Facilities
(1) 5% /i T2 Precision Opto-mechanical Engineering

B 45 FRENEBRIERA - REBENMITH LRFRRTRIFRT - HEIAME— AR OEIEEKE
S E N LAY -
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 service for meter-scale aspheric optics in Taiwan. Our core facilities include :

B R E A B H#EE# Single Point Diamond Turning, SPDT

B R [O7% CNC il E2i0RIE /5 Meter-scale CNC Polishing and Inspection
B WL BRI Magnetorheological Finishing, MRF

m SEBRE B T8 & Aspheric Stitching Interferometric Inspection, ASI

BB BE =R TTE R Ultrahigh Accurate 3-D Profilometer, UA3P

® S H|E/ 0 Turning Centering Machine

W SETH B AR EBEE D0 L Freeform Ultra Precision Machining System

(2) B Z=H%iiT & HEERFE Vacuum Technology & Thin Film Process

BRI LORBERNEZERTRIRN » SENEEBRRESMERRFRER - LIAEZRFRREIM - B4tk
ERZTRGRE  BRERERRIMRRE TS -

TIRI is the origin of domestic vacuum technology. TIRI provides advanced vacuum system development, thin-

film process development, and inspection/ calibration service platforms; our major core facilities include :

BB R FE) B R4 Plasma-Enhanced Atomic Layer Deposition, PE-ALD
SEEHRERIE)IFEZRA Metal Organic Chemical Vapor Deposition, MOCVD

FRERINEER N Z2EE IR Deep UV Optical Coating System

ROTEEE R $EIR 2 4t Meter-scale Optical Coating System

NRE & 51 7% 88 Z 4% Pulsed Laser Deposition, PLD

IR IRE LIS 248 High Power Impulse Magnetron Sputtering, HiPIMS

W B YRS BhHAIZSE ST 248 Magnetron Sputtering with lon-assisted Deposition

B BT REHBHE TR 2K 8 A4 E-gun with lon-assisted Deposition

B GEBIEIRHZFZENE FHEEMEE Aberration Corrected Scanning Transmission Electron Microscope, STEM
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BiR=E - WiRHERSMERINE
EEARES  BEMERAMES WERFEMLDHY (BE - ZEFER) FWERY - TERORE
BRELIE

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 :

B SEMRREFTEZEA Metallic Material Additive Manufacture System

B A B EM BT FEAR Polymer Material Additive Manufacture System

m £ NEM KRR Biomechanics Material Testing Machine

B AW & A 3R EIE R4R Biochip Surface Modification System

B DT REVER TS Bio-molecular Interaction Analysis System

B SO T EHEEHERIITERZRLR Polymer Material Additive Manufacture System

B C-arm X &% A4t Medical C-arm X-ray Imaging System

B 3T i4iRiES 245 3-Tesla Medical Magnetic Resonance Imaging system

m 128 Y ESETE 7R E & 128-slice Medical Computed Tomography Imaging System
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TIRI Core Values and Business Model

BRI OZEAR— RIS BT A R EE - BREERNENEMBE SR/ ERERUBMEL - RIPET
BB T ENRRERR - EERORIBIEERBROEITIRBE - LIFAXEEMMENRERE » &2
BeERREEXGRRRBE TR RIK -

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.

EREPLZRMVREREERD

TIRI Core Values and Business Model

gﬁmit Business Model

MEERTH

Customized key components ”

AR RE3ER W

Movel instruments

B

&lbf.ﬁ Core Values

Al iR {38 23 A R 3%

R&D of advanced instruments

= = SRR BR TS

Services in all domains

o BRAZ

» Mational space defense

@ B Art ‘%—E !Agriculture

- AEREEIE o e HRE
1l

A semiconductor == Greenenergy/New agriculture
@ ﬁ Science x T Engineering & ﬁ Medicine
3 WA RIS & mERR
Digital manufacturing Q Precision medicine
\. A\
ﬁﬁfﬁ Key Technologies

. FERZE P Bl ERER

Advanced Vacuum Technology Cutting-edge Optics -y Intelligent Biotechnology

BUREY BRARIZEREE BEENBE B IE 23

Advanced semiconductor processing

R B w5

R&D of atomic level equipment

SeEM BT

Advanced material development

Spaceborne remote sensing

BER AR

Astronomical observation instrument

FeiE R RIRLER R

Advanced lithography stepper

Medical device accelerator

LR EHE

Consultancy in FDA approval

EREEE R

Biomedical photonic & biophotonics instruments

J
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D == E[RFEHEIE) Main Services

B 3 {TE ARBURILHS Executing crucial policy tasks (Government)
m Y E B R ETETE Supporting major academic projects (Academia)
W TR ( ZE2 ) 7551 Commercializing novel technologies (Industry)

B HERIE B Boosting science populariztion education (Talent Cultivation)

BT ERFT 27

y ., Government Academia
e EHRMARSMHERRHERERER ¢ ZHEBSEE CRHEE
Striving for domestically self-developed and Participating in industry-university cooperation program
self-fabricated advanced instruments and facilities and enhancement projects
o BEREEMEERN R o IR BREIRIE
Developing satellite remote sensing technology Supporting the prototyping of research programs
o TiRTERERAHKD, HE v AREEENSHERERERSEATIES
Supporting the “Biomedical Industry Innovation Program” HABREEETE
Cultivating and guiding a biomedical teams, and carrying
{14
® E%Ej&ﬂﬁﬁﬁ%ﬁ out the project of “Rebuild After PhD’s Industrial Skill
Supporting the establishment of the & Expertise (RAISE)"
disaster prevention and warning
system o HEIEEHERIBAREZEREEH
3 B AERRAS
* BGEREREER -

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

Assisting the development of
precision agriculture

QoQ AAER
m Talent
Cultivation
o SMERERIBERE
Organizing instrument-related
student competitions

* BRRMWATIZERHEHE

Fostering talents in instrument
technology and launching science
popularization education

o HIREHER A - ERPOBF IR

Publishing “Instrument Today” and "TIRI eNEWS" | /
for news, activities and instrument knowledge o —uhTCEERS LR < 3HIE « BREBERFE

o Y

FREATREEHEE /G RMBTEARE

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

RSB T ST RF R IR RAZ AR TS
Providing the service of precision optical component
design and production, as well as thin film processing

1RBNER TR | S B4R & 8RR
Assisting the establishment of the automatic optical inspection
system in production lines

- o . - Providing one-stop service related to medical device laws
5 yedm | E e = :
%;ﬁmgl‘tg Ei&ﬁ*ﬁﬁﬁ&ﬂﬁmﬁg testing, and verification
® Participating in domestic and international
seminars on photonics and vacuum o i) EoIZRI TR
technologies Introducing the smart manufacturing management process

11
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2020/,01/10

BREFEIFAEMRE EEAPOEBFBIIITEIEARLRMARR (RIKEN) EEARAFSERTE
TIRI and RIKEN renew a five-year memorandum of cooperation for the international cutting edge
research

BRAOE B A ITBUE AR EMZEAT (RIKEN) B 93 FREAEIEHM 1 109 FRTEkRHA
hFEFRTHEREN  €H 0 BBRNEARBEEMHERENEFNER — APRBSHLAREE
BB R L E T RIIEMIZT &1 - WH[FZEFK " Realization of Negative Permeability in Vertical Double Split-
Ring Resonators with Normal Incidence ; #ffZTa 302 ACS Photonics (IF= 6.8) T ©

TIRI and RIKEN have exchanged visits since 2014 and completed the renewal ceremony commemorating
their five years of cooperation in early 2020. Director Yao-Joe Joseph Yang and Dr. Takuo Tanaka, Chief
Scientist of Metamaterials Laboratory, signed the memorandum. The two sides will continue to deepen
cooperation in cutting edge research and jointly publish the research paper “Realization of Negative

Permeability in Vertical Double Split-Ring Resonators with Normal Incidence” in ACS Photonics (IF = 6.8).

fgﬁ%tonics

RIKEN & TIRI

Realization of Negative Permeability in Vertical Double Split-Ring
Resonators wil al Incidence

Hao-Yusn Tasi Che-Chin Chen* Toe-An Chs
" = E=
e
@

v Dl Ping Task Takuo Tanska, and Taen Yen™

ﬂé. Negative permeability
3 H
i
o
1

, Strong magnetic Hipﬂ\e radiation

IF:6.8
ki -
ZE : B8P OBBMNEFRBABITECEARLBMIEFR (RIKEN) BREMHERENEERIS
K — AP IFBEE T (Professor Takuo Tanaka, Chief Scientist) R RE A BERES/ERTHE A8 *
B HEFRBMLER ACS Photonics T °

Left: Director Yao-Joe Yang of TIRI and Professor Takuo Tanaka, Chief Scientist of Metamaterials
Laboratory of RIKEN, renewed the 5-year cooperation memorandum on behalf of both parties;
Right: The two sides jointly published academic articles in ACS Photonics.

2020/04 /21

ERE FIREREEEET HAMRIMREE " KSR =S 5 S AN 8518 R E
TIRI and HIWIN jointly develop the world's first “Smart Inspection Equipment with Real-time
Feedback for Solar Panel Production Line”

BRIAPOESHA RIS ENCEZEWARS  WEHBEMAREABESX A LBNBLEEREST]
B BEER T ABEREGSBNBCERIRE )  EERREANE NG REEENEEE TR -
TWhEa HERRERRAB B TARBHES - 825K 122 A% « E 62 ADMIATSEEABRARIE 60 BAR
RABMEE | ARBERA FREE—FOBREER  FORCERINEERER  AABERREREE
99.2% » EmEM 75% — 80% RIRERFI(E o
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TIRI and the academic research community have been deeply cultivating an intelligent automated
optical inspection system for a long time. We applied the research results to the photoelectric industry,
and customized “Smart Inspection Equipment with Real-time Feedback for Solar Panel Production Line”
for Eterbright Solar Corporation. This equipment integrates the optical imaging system with the high-
performance computing storage system and combines the silver technology precision positioning mobile
platform with mechanical arm from Hiwin Technology. The operation inspection can be completed within 60
seconds on large thin-film solar panels with the size of 122 cm in length and 62 cm in width. The equipment
has passed the strict test of HIWIN for one year and meets the speed requirement of online real-time detection.

The yield of solar panels has increased to 99.2%, far higher than the global average of 75%-80%.

ZE : @RPOREBEBRAERRER " KIGEREREEE
RFEEEIRRIRE R L AE - KFRREIRER S B AN R
BB E B RE R BB EREE

Left: TIRlI and HIWIN jointly launched “Smart Inspection
Equipment with Real-time Feedback for Solar Panel
Production Line”; Right: The stability and detection accuracy

of the system have been verified by the production line.

2020/06 /18

FREMEFTEN, I ITENRIE APP 2EAERIR EE3H—FEIE
“Instruments Today” launches an action reading app for learning new knowledge about
instruments at one glance

HERAOEITEMRAN "RHEHE L BITIR 68 &£ BEEAM—NBESDEAEBEMEHA - RESHE
EMMEZHAT - RO 109 FHEE "RYEFH appy  BRIBFAFIIEREENBEEEAE - app RBH
®Inee - EBEAEBRESEMNESREFEMSHEERE  TAZBSZEE  ERADEZRENERS * 5l
B LEE Y BET RS RRERD - BRERRENE - WHIRABRANGSREERM - IRIES S EE
BEdaaimE Ll -

Founded in 1979 and published by TIRI, “Instruments Today” is the only journal in Taiwan that introduces
new research knowledge related to instrument science and technology and reports the latest information
on instrument products. TIRI launched the “Instruments Today” app in 2020. In addition to improving the
reading convenience for the new generation of app readers, the app has a push and broadcast function to

help users get the latest information and trends related to instruments at any time. Through the sharing
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function, one can also share high-quality article contents with friends, leading more readers to understand

the latest instrument technology development and trends. It is expected to effectively disseminate scientific .

knowledge, help upgrade Taiwan's instrument-related technologies, and accelerate the autonomy of Taiwan's

key instruments.

TRMEFIHN ) HEHITEIRSRE app WARIBEEMEIRE » RA MK FEZIEBEFM -

“Instruments Today” launched a mobile reading app to expand the service for readers and subscribers and

to improve the reading convenience of today’s new generation.

2020/06 /22

HEESRMERIRER FERASNTEHLERE
B - PILK R ERFERRARRRPORE=DSEHER

Striving for the intelligent mechanical sensor project and implementing the domestic development
of sensors
NARLabs, National Sun Yat-sen University, and PMC sign tripartite cooperation agreement

ROBIZRAVII 3 228 BBV ERZD - B "AQ REREEEMBRMSRREB TS ) BEETREES
BHSAZE RO (BRI ) Ba/BFERNRHRO (FEEHO ) ZITEE - HENSNTE RN & EEEEN
ROAITTHERAE - (R TR RO DIEEE T BRI EA R - A& ILREMEFNROISFEA
RIMEFRIZIETRREAER - LWREEMEEXBREE - KRR AERVAISIMREES  RERAREE
{LELSIEAI A R R 3 R 22K -

R&D of sensors are the basic core of intelligent machinery. “AQl Gas and Intelligent Machinery Sensors
Service Platform” of NARLabs integrates the technical capability of Taiwan Instrument Research Institute
(TIRI) and Taiwan Semiconductor Research Institute (TSRI), assisting the research teams to develop sensing
components and modules with mass production potential. Beginning with the inheritance of the shoveling
process technology, NARLabs works together with PMC to introduce the sensors developed by Sun Yat-sen
University into the terminal industry field for calibration and actual measurement, so as to shorten the gap
between academic research and industrial application. It also develops sensor clusters in Taiwan and creates

opportunities for R&D and testing site applications.

15
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ZE - HFILABREERGEIRER (£) BREBARRERAERR (F) BEEMARRR P OBKHREE (£)
RERBESENR ) A8 ' = A EREIREEAKRSRE -

Left: The cooperation agreement was signed by Vice President I-Yu Huang (right] of National Sun Yat-sen University,
Dean Kuang-Chong Wu (middle) of NARLabs, and General Manager Yung-Hsiang Lai (left) of PMC;

Right: A group photo of the signing ceremony of the tripartite cooperation agreement.

2020/07 /23
ERPLEIEEBEETER 2020 SEHERKRKHRF

TIRI leads Taiwan biomedical champion team to yield brilliant results in 2020 BIO Asia-Taiwan

BRROETEIIRE  RER « RIRE - IBIEE - 6WE AR HEAE WEEBULS
AMAERHESELEERER  GRPORENSFLRRE ERSEE N MNERB LA EFREACHE
B8 LIBASFRISERTR - BRI BB LB FRENRIMREE—E 28 " —uhNEM IS
HEEHEMINERF - RIBREENERMMERANER  THORFRFEXNIE  AIEERNWKEEEE -

TIRI formed Taiwan biomedical champion team with NCKU, National Cheng Kung University Hospital,
Taiwan Advance Bio-Pharmaceutical (TABP], INTAI, Wiltrom, Wolf Dataware, S&T BIOMED, RedEye
Biomedical, and EZsignal Biotech. TIRI provided prototype production, technical value-added service of
product trial production, and counseling services of the innovative business model. Through cross-field
cooperation, TIRI assisted to link together with the demand of the medical community, the R&D capability of
the academic community, and the technology of medical device developers. Through the “one-stop medical
device accelerator”, the value-added innovation of medical devices is enhanced, the R&D costs and risks of

medical devices are greatly reduced, and the strength and leverage of industry are fully exerted, so as to the

greater economic value.

2020 EENERKE R ERER
IEREHEA

TIRI pointed the new direction
for the post-epidemic era on
the 2020 BIO Asia-Taiwan.
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EEPOLRITRESRASZRFTEEER BLEESRNEMRE2RERNUEE
TIRI implements sensor service platform projects of MOST to strengthen information security of
intelligent machinery and industrial digital transformation

BRPOEBEEEN 2020 BEREALTZEBLE (TAIROS) 2E TN " REENS SHMAIFE, -
SARRAE SMMES I AEBEERL 10 ERMEKNHEER - AERPOMaEEZEN T EEHMR
BEIRBFE 1 X TAQ SRRV TS, » WEFEEBET RS T RF - BEREEEIESRRE
FERERROARSEENR O HESZRESEEE - B2 RMEAREERXER FNEITEE - KHiELH
BT RROARTHERBAZIERER @ REEXBMEL - BRBEHESLEANE @ FELEMAIBERN
RifEmEEXM e A —ERE - RIS TTHIRE S SRERA » AR S B E =050 8RR
BTERBHER -

TIRI is responsible for planning the “Intelligent Machinery Innovation Pavilion of the Ministry of Science
and Technology” exhibited at the 2020 Taiwan Automation Intelligence and Robot Show (TAIROS]), gathering
R&D achievements of 10 research teams in five related projects. The “Intelligent Machinery Sensors Service
Platform” and “AQI Gas Sensor Service Platform” executed by TIRI assisted these teams to integrate the test
of sensor component manufacturing, packaging, and modularization. TIRI has outstanding core technologies
and strong connection with the industry and academia. With our capability, TIRI effectively shortened the
technological gap between academia research and industrial application to introduce the key technologies
and sensor components into industrial application, promoting industrial digital transformation. Through
interdisciplinary integration and corporate value-added, the novel ideas, technologies, and business
models were intermingled into an ecological circle. From sensor components to intelligent manufacturing
applications, TIRI and our partners have formed domestic clusters of intelligent machinery industry and have

developed strong strategic partnerships.

EERRRARBRBREHRRE "R R B EMAIHEE
Vice President Ching-Te Lai and Minister Tsung-Tsong Wu of MOST inspecting the “Intelligent Machinery Innovation
Pavilion of MOST.”

17
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2020/09 /08

BFERFERRHEE BMaRE 12 WERER ALD BRERRRET

BRI EENERFERREERER

Joint release of 12-inch cluster ALD equipment exhibit with the Taiwan domestic semiconductor
equipment manufacturer

Creating a milestone for Taiwan's self-developed advanced semiconductor equipment

BRALERIBE R BRARN 107 FEEIF - BELHEMERBEDSITERSEETN 12
BEMEER ALD &fE @ WY 108 FoiaERmEN 12 Nain SRR ERT - 10 RAKEEMNE(LiaERE
9514 (uniformity) KA 99% - HH&RNBRITHE L SER ALD 3246 » AN E S RERIRY SR SR g
BELEE  WAREFPIRREEERFIINHIES - BERsEAERN  ME SRR DRLEARN
Mini-LED £ Micro-LED EAERIE(LIRERE - RUBHIATRMEREIB LI NERE EHZ - AEESMEEREN
Hi2  WET LED BB Az - WREEWESHE -

TIRI and Skytech Inc. have cooperated since 2018 to integrate the technologies of both parties to jointly
develop 12-inch mass-produced cluster ALD equipment with a market price of NT$100 million. In 2019, the
equipment development and 12-inch alumina film process verification were completed, and the uniformity
of alumina film with a thickness of 10 nanometers was more than 99%. Compared with the mass production
of ALD equipment currently on the market, this equipment requires less precursor consumption and gives
relatively higher production throughout. Furthermore, it can be equipped with a reaction chamber upon
request from clients” requirements of process and capacity with high scalability. The alumina thin film
process is also the first to be applied to Mini-LED and Micro-LED as a passivation protective layer. Dr. Chun-
Cheng Lin, CEO of Skytech Inc., shared at the press conference that the luminous efficiency and service life of

LEDs has been improved remarkably with the process of the equipment.
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TIRI of NARLabs and Skytech Inc. held the “12-inch Cluster ALD Advanced Equipment Launch
& ALE/ALD Conference”, and Dean Kuang-Chong Wu of NARLabs (middle in the picture) was
present to witness the milestone for Taiwan's self-developed advanced semiconductor equipment.
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2020/09 /24
2020 & BER:EHRE GHPOREEWERASE

TIRI shows self-development and self-production achievements at SEMICON Taiwan 2020

BRAPOLISREME SR B LRSS  AFR2NBALERSREERIELBARSAG EMEER
BTRZEREBAEMERILZTHRR  ZFEYERIFEAEZTHETREER  EREBERNE—BERE
HERFEZMERZ (Atomic Layer Etching, ALE) 5846 » WA R BT EEH O BEFERIEH E-mode 4

{bEx (GaN) Joff » BIhEEE R IESE A - AP NErwmiBRR " EMboEF SRRmaERERM , Tt
MHEMEAR -

With the mission to drive the domestic capability of instruments, TIRI has strived to develop and produce
advanced semiconductor instruments as well as key parts and components in recent years. TIRI also
demonstrated the diverse customized optical components of lithography stepper, and implemented the
objective to independently manufacture the optical components of semiconductor devices. In addition,
Taiwan's first self-developed advanced atomic layer etching (ALE) equipment was exhibited at SEMICON
Taiwan 2020. E-mode gallium nitride (GaN) components were fabricated through the process platform of
Taiwan Semiconductor Research Institute of NARLabs, successfully verifying various electrical tests. Relevant
R&D results were simultaneously published at the technical forum of Seminar of NARLabs" Advanced

Semiconductor Equipment & Process Technology (NARLabs 2020 ASEPT Seminar).

Sl

1” ""Ir' ) g ;
- W 222" ZE R 72020 BEERE SRR RTBBE

Vg > SRR ERRE LR BAN LR
S EREXSRERIHETAFERRAETRRS
B TE: "EWReEF SRR mERER
iy, Friomig o
Left: At “SEMICON Taiwan 2020", TIRI demonstrated
the critical parts and components of lithography
stepper and the self-developed research
achievements of advanced instruments in the
semiconductor industry and the performance of
customized services;
Below:The technical forum of “NARLabs 2020
ASEPT Seminar”.
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2020/10/17
5B+ JE "EEREE i-ONE B3R EIHEE, BB RNEBEIMALIES

The 12th “i-ONE NARLabs Instrument Technology Innovation Competition” fosters the cultivation
of interdisciplinary instrument innovation talents

"M i-ONE Eas B AIHTEE | AlRieSEam 8 - BMERM AT RNERRS - BFRILET 300 HEFSE
MWESE  BRPOEHRCEBMSEREERAFERETS  BREZMBEE RN — XN RLETH -
FIETEBNENE  HEBTFRF BERAISNENELR  EELMtRNAIRERBREAFRAY &
EBRHHEF DRI -

“i-ONE NARLabs 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. TIRI and its business partners will continue to provide a platform for
instrument innovation and implementation, encourage students to put theory into practice through repeated
thinking and discussion, and cultivate their ability and experience of hands-on operation and creativity. i-ONE
aims to stimulate the new-generation makers to start the innovation trend in Taiwan and develop global

competitiveness.

TEIFFER i-ONE BB FFRIHE, R
HEBERERATIEECEAE 12/E -

“i-ONE NARLabs Instrument Technology
Innovation Competition” has devoted to
the cultivation of in-house instrument

talents for 12 years

2020/11/,05

ERDOEERINKRAEERRE " AREFESRATS, BERRMEANBEESS(EMNRE
&R

TIRI counsels the NCKU research team to develop “Real-Time Sensitivity Testing Platform for
Periodontal Disease”

This achievement wins double medals at Industry-Academia Catalyst E-Platform (I-ACE) Show
held by MOST

BRROEERIIAZERFAR T T ARARESRATE ) NAEEIERRRR R ERMHEE—
MIFET ABRERCEE  TESEARBRSESRAHE - ZRERPIEAINERE - WHBEH
RinENEAF  ZEABEEINES @ RFERPOIER ARIES —RKHE -

TIRI guided “Real-Time Sensitivity Testing Platform for Periodontal Disease” developed by National
Cheng Kung University (NCKU), using ligand index enhanced systematic evolution technology to screen
out aptamers that specifically identify periodontal pathogenic bacteria. This technology combined with
mature and developed high sensitivity amplification reagents, which TIRI provided a value-added service
and introduced for technology transfer to Taiwan Advance Bio-Pharmaceutical Inc. (TABP), realizing the true
meaning of industry-academia catalyst. At the same time, TIRI was awarded the second honor of popularity

award.
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2020 ii)\ﬁﬁi?‘é‘j‘fﬁiﬂﬁﬁﬁ A 2020 ?uééé%avﬁﬁmﬁﬁe —
MEBRREE=T : REAREF A
* EXRERTIER

SRR OHEBERERR R EARBER SR RE R

TIRI's counseling team was awarded double medals of MOST [-ACE Show.

2020/12 /01
ERPOEEXSE HEARE "7 BERHEIZE - EERHEILE,

TIRI and NTU jointly win the “17th National Innovation Award-Clinical Innovation Award”

BRROESERERBFEMERLRNZ T AE LED RPBEFRMFIRBRES SR ARIER
L R RSRGTIRECORECE R EREER S - ARRALIRSINI BB SE T IR B R EE—
BRI - BAS 17 EEISHTRIEE - IRAHTRIEE -

TIRI and NTU research team led by Dr. Yih-Shurng Chen jointly developed a “Portal LED coaxial lighting
and video recording system with intelligent editing function” and innovated the system design. The headlight
source was coaxial with the optical imaging lens group, which solved the problem that the surgeon’s
observation field of vision and the image of the illumination area are unable to be consistent for a long time.

They were awarded Clinical Innovation Award in the 17th National Innovation Award.

HEXERLRARRHFMEEE  REE 17
[EBZR FHRIEE — ER PR FHAIEE

Jointly developing coaxial surgical headlights
with the NTU team and winning the 17th

National Innovation Award-Clinical Innovation

Award
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2020/12 /04

HEMER2EERIFEAMR 6 SHESRIFIEE MINGEEM A RIRERS 880 ERXESH

Counseling the R&D of Taiwan’s first 6-minute detection tool for periodontal disease and

successful bridging NCKU and TABP to sign an NT$ 8.8 million technology transfer contract
BBRGSFIROEAIMERS - HERIHASEREUFHFABRERERA A - LIS SBRMEE B

ZRMBRARSIFAZRH2EEAN " TRARRRERGES, ) @ ZRGFEHILUENETERF » A8

FINEERZER 6 DEABAIURETHRSE - BRRAIBRRY - IIEARINEEBINIRELT 880 &

THEEAR -

Through TIRI's medical device value-added service, the research team of National Cheng Kung University
(NCKU) was guided to develop quick screening test pieces for periodontal pathogens. TIRI bridged NCKU
and Taiwan Advance Bio-Pharmaceutical Incorporation (TABP) jointly to develop the first "Quick Screening
Kit for Periodontal Pathogens” in Taiwan, which can make the subjects quickly complete the examination

within 6 minutes at a clinic without feeling uncomfortable. Due to the good detection effect, TIRI successfully

promoted TABP and NCKU to sign a technology transfer contract of NT$ 8.8 million.

EESRFEHTRARGEEESRNESEINEE
«« 8,800,000 -«
ol @5 @ -] wam

BREPOWMERXER  SERZZEEAN "FE
BUREIREREMS . -

TIRI counseled the NCKU team and cooperated
in developing the first “Quick Screening Kit for

R LT TR
R R
AR L

Periodontal Pathogens.”
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B 109 FIEFEEIEE Awards in 2020

109 (X BRE L TR AR

2020 Photonics Science and Technology
Contribution Award of Taiwan Photonics
Society

PHER 109 R ANBGESAIFRRERE

2020 Industry-Academia Catalyst E-Platform
(I-ACE) Show of MOST

17 EEZERIE

17th National Innovation Award

RE®RE

Angel investment

SmartlLabs R 5HE

SmartLabs Achievement Competition

KIGRERERE SRR
TR

Smart inspection equipment
with real-time feedback for
solar panel production line

F AR BRI T A

Real-time sensitivity testing
platform for periodontal
disease

IS LED IR M il
TS B HEOIE R

Portal LED coaxial lighting
and video recording system
with intelligent editing
function

F Eﬁﬁ*ﬂﬂﬁﬁﬁﬁz

/

D|agnost|c kit of rheumatoid
arthritis for accuracy test

e RKEBRE
- EREEBEME

New Taipei Nanobiomedical
Technology-Alveolar bone
regeneration material

BRI

Photonics Science and
Technology Contribution
Award

HBERRRE=2
&ﬁ&kﬁ“‘%

The third prize for guide
of outstanding case award

and the second prize of
popularity award

[ PR R 22
( B RER a1+ B AN E I )
B )

Clinical Innovation Award

(award winning with NTU
team led by Dr. Yih-Shurng
Chen)

BHEECERRERERS

Counseled team by TIRI was
awarded Excellence Award

BRHECERRERE

Counseled team by TIRI was
awarded First Prize
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BEREILEER | Development of Instrument Technology

B ZIERIEES 3T

Supporting Forward-looking Academic Research

BRPLERZEEERBESNESMEMBRRE TS REAE—RESMAZR(CFHRSIRERE
MHEREASRRBNEL  MESREE TR EHEERINE AT R - HIs{eENS LAVHER -

TIRI actively constructs an interdisciplinary R&D service platform for instrument technology. It is the only
research institute in Taiwan that can provide customized development of key modules, and instruments to

meet the special needs of forward-looking research and experiments in various fields and to facilitate new

scientific discoveries.

E3L PE-ALD %% | Customize PE-ALD System
BRSBTS - RACHITR HER LS ERIR

Cooperating with academia to deepen research capabilities and strengthen relationships

RET R ER2 SERERRE  RUTFILABERL 4 1Y PE-ALD
— 45 » R remote CCP plasma » SUHBUSS M RABRBEIBE - 7t
| | i DR SRR TR -

In response to the next generation of complex and advanced process,
the 4-inch PE-ALD equipment was customized for National Sun Yat-sen
University. It uses remote CCP plasma featuring excellent film uniformity
and process stability to improve the research of semiconductor process

technology capability.

HARHIE System specifications :

® E iR R Substrate size : 1 — 8 inches

® EiRE Substrate temperature up to 400 °C
B 3% Plasma : RF, up to 600 W

mEaXEFEsZ | JFEXR# | Hybrid ALE/ALD System
BABHER MY ERRERGRES

Customized atomic etching/layer deposition system

NGEHCR T BEIRR G METEBRIRASGES BRI RTA A
FRHREEERAGERE  EReZEREEGESmERERRE WA &M
RED R TEITE—EEEE A RIE - EBEMEmEan R RaEey
MEHPRE -

sapsag O0L TV

e

The combination of atomic etching/layer deposition system was designed
for nano-structures coating process on small-size coupon and probes
especially for biological and atomic three-dimensional specimens for

scientific research to save the waste of precursor materials.
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RIFFIE System specifications :
m REREEZARAAERERERTE
The alumina reaction chamber keeps the process stable.
W 40 AR RERAE 350 — 400 C
The operating temperature of the 4-inch chip carrier is 350-400 “C
m HERAERI00W
Inductively Coupled Plasma (ICP) 300 W
® MFC M2 ZH&E4E
MFC flow control module
B RETVERER - BRTAREERE
Modular control box with easy upgrade ability and maintenance

B hatsll 2 KOE SR LB mMRIRmRE |

The Objective Lens of the Large Aperture and High Resolution Optical
Microscopy System

BB KB THFRE 4D

For rat brain detections to unveil the mystery of the brain.

RPRARGEENSEFRESERCEMYER > BRREEKNEGRE (HX 22 mm] EEZ=REBTE (1
um) B - RE—REIAERE—EBERREENEETE A  NE—REMYENEREBENKELZ A
PHERIMRE - KIBIRSIUREMTTAIREE - ARSI 3D REER - BIRMEBBRRRE-—STHRRE
B - \BERE[ESNEREES - RSO ABILBRRELER -

The large aperture microscopic objective was developed for the Academia Sinica Team. It has the
characteristics of a large view field (22 mm in diameter) and high spatial resolution (1 pm]. It can solve the
problems of narrow image filed and image mosaic of general microscopic objective lenses and greatly raises
the efficiency of image acquisition. It can be applied to the construction of high-resolution 3D images, which
will help the research team to further explore the mouse brain in the future, reveal the mechanism related to

protein distribution, and contribute to solving some human brain diseases.

RIRFHE System specifications :

B[RRI EEEET Infinity correction

B RS / ZKETNERET 0il / Water immersion

B ALK Applicable wavelength : B 2% Visible light
B 7€ Numerical aperture (NA) : 0.3

B & [E Image circle : ®22 mm

B T {EfEEE Working distance > 30 mm
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AE RIS/ EERM IR iR S EAER |
Snapscan Microscopic Hyperspectral Imaging System and Its Application
BRI EF MO (imec) 1
Cooperating with imec, Belgium

BRI OERKE imec KGIABEBREB=T76F  MBABERFAECERBEMBRITFRBERR AR
RESLRREEBRBIENEEN - LRBAEZ G ERESEZZTT RS ERANRRUOK R L
WHEBIVERER R DT -

TIRI, imec, and NYCU jointly developed the snapscan
microscopic hyperspectral imaging system. The system includes
multi-wavelength images and broadband spectral information,
as well as a wide range applications of hyperspectral imaging
technology. It will be applied to microscopic image analysis of

nano-micro materials and biological tissues in the future.

R K System specifications :

B S REE Wavelength range : 470 nm — 900 nm
B Y :E A Spectrum @ 150 bands

B 22X Image pixels of 10 bits

D (EEEHERER

Promoting the Development of Key Industries

BRI ORMABRIXERERTEEE - HERRERESRRBEITHEA B EMREEMR BT
ARROBRBERBREY - LNEBRRERAREL  FEEMNARRDIILENERNE -

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.

AbZEetR EiR E = BN Ol a1 RIER0E |
Smart Inspection Equipment with Real-time Feedback for Solar Panel
Production Line

BERWMEREER  BIEESAIHT
Smart machinery adds value to the green energy industry to create more benefit
BRPLETFE2AE—EBAM ERBEERNERAR - UL ERABRANDERARZFRHME CICS 2L
WA 2R - 72 1 EARRRSER— R AR ARR - NMERBIRBEIRTT 30 5L - Y RIRNRS TR FIAER
BRUHRIZETRHE - KIBIRTEERENRE
TIRI joined hands with HiWin Technologies, the leading brand of motion control and system manufacturer in

Taiwan, as well as with Eterbright Solar to customize online inspection equipment for solar panels. One panel
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inspection can be completed within one minute. The equipment not only improves the inspection efficiency by
more than 30 times, but also analyzes the data in real time. In this way, it adjusts the manufacturing process

and greatly improves production efficiency and quality.

1% System specifications : ~1 Fz, -
m 58 BRI A4 R < Panel size : 1220 mm X 620 mm .
B 2R ZCREARATE Spatial resolution @ 5 um/pixel T~
B EVR3AE Imaging efficiency < 20 second/panel ‘i

B RIRAE Detection efficiency < 30 second/panel
B 7 #28)78 B Detection items for solar panels :
(1) EREE
Width for each coating stripe
(2) PEWRCARE ~ BARE ~ BB BT
Line width, straightness, interval and chipping for *==
each cutting line
(3) SEAR (87 S5 A oA B 6 AR e 5%

Particles and stripped coating

EEEEERM | Smart Electronic Control System

FreBIEE NRE R - TS TSRS
Smart electronic control is imported into sputtering equipment to build smart machine networking
BRROTEZENBEREEHE2ELACRSRIE - BB Rt B E A FMH LRSI - HER
RO BTRB B OBEREEGRE - RERBAEABIERNE (GU) ETREZ2ENRELFRHS
HEZE  UEALES NS BIRNRE (KNP RE  7ZE 75 BL L) NAATRGRFHEER -
Al RS Al THREBE NS BE = EIRRAE

Sputtering equipment has a fully digital system with
automatic scheduling control and operations, event recording, and
other functions. The digital sputtering process control software
developed by TIRI can set and monitor process parameters
using the graphic user interface (GUI). It can also automatically

complete multi-layer film coatings (up to more than 75 layers

after preliminary verification) without any manual operations or

monitoring. This software can gradually develop Al function and be

E$ BE NN OBR
imported into smart sputtering equipment. o
v R
R System specifications : EEREEENN s 00000k SV 00000k
B YA BIERR mee o et
Fully digital electronic control system B e e s
= = . N n e e
B B AN GUI) ETRESBNRENR T2 HEE ENNRNES o oue
The graphic user interface (GUI) is used. = wr om o mn

m AL BB SRR 2 B AR T

Automatic coating of multilayer thin films
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12 EREETX ALD X | 12-inch Cluster ALD Equipment
EFEREHER - BRISEENSHF EREHERE

Joining hands with the domestic equipment manufacturer to create the new milestone for Taiwan's self-
developed advanced semiconductor equipment

EBRPOERIT R ESE S RMERFAZEHSBTETABETN 12 NEERESETN ALD &F » A#Ee
BERERRY EREEFGTEENSEHARE  WAKEPInREBEERTSRINERES  EFEsEERTME;
ME/bisEERIIZ DRI EARM Mini-LED K Micro-LED F{EAMIMLIREE » =T LED WX FHEE

AN
ag °

TIRI and Skyt Tech Inc. integrated the technologies of both parties to jointly develop 12-inch mass production
cluster ALD equipment with a market price of NT$100 million. The machine requires less precursor
consumption and gives relatively higher production throughput. Moreover, it can be equipped with a reaction
chamber upon request from clients to meet their process and capacity requirements with high scalability. The
alumina thin film process is also the first to be applied to Mini-LED and Micro-LED as a passivation protective

layer, which improves the luminous efficiency and service life of LED.

R System specifications :
B RENRET  &Z AT 6 & ALD B4
Cluster design, up to 6 ALD modules can be connected
® B R Substrate size : 12 inches
® EiURE Substrate temperature up to 450 °C
B EERAERE - AIE AR EFE IR SRR

The design of low cavity volume can save the consumption

Transfer Chamber

Chamber body

of precursors and improve the coating efficiency.

B Al203 non-uniformity < 1%.

B XL EZEN
Deepening Social Influence

RBZEEERMERNEE » GRPOBRNSHHEERET R RABRE 25608 E2RFXEXED
MERFRHLRANERRZTLINFEE -

To effectively diffuse technology and contribute to society, TIRl 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.

EZ2E0BEZE | Intelligent Energy-saving Solutions for Factories
REER Al HEEEATRERS ERIKEEEEL

Incorporating big data & Al for air conditioning system for intelligent energy saving

BRAPOEIEIRRER AT EITRHMZEEREA ~ 217« BERREEREZES - RARATZESN
FORIEE R EBRSN  BIREARANMRE LB EEE L  EHRTERCEFETRE - SRR BAEEE
EMEEDIT » AIRIRIEA T EEFAER A EERE » RS - Eh ARG " BB, EEERRE
FIRCERFA 3 — 15% ©
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TIRI cooperated 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 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%.

RIRYF B Features :

B EBERRED « K-means 2 F 75748 Gap statistic 7574 » HAOKEMEREITTERIE -
Data mining, K-means clustering method, and Gap statistic method can be adopted to pre-process the
chiller system data.

B AADEERGEORBEERE  BRRMRAZTRARER © BINERERN SN -
The clustering results are combined with the machine learning model to effectively improve its prediction
accuracy and increase the reliability of the energy baseline.

B R A YBEEN  RBEBEGRY  RECERESEEMAAEERNFCMATIEZERZAR 2
BEOR DT E B AR R R EIFERES o
The system is an artificial intelligence expert system that combines Internet of Things technology, big data

exploration, optimized modeling, optimization technology, reliability model, etc. Through data analysis, the

system is able to efficiently improve the operation efficiency of energy-consuming equipment.




BEREILEER | Development of Instrument Technology

BEMAENEM | Hyperspectrometer for Agriculture Application
SRR EHEMEAER

Supporting for automatic detections of environments
BRIPLEGIHRXBREBAFERASE  TELFMERKCELNREN

BARBELERER  FEZINEERENEREEZERMTE » Lk

EEMBEBRE ZREAIIEN - MREFEADTNENBR@mEEEE -

TIRI cooperated with NYCU in the Intelligent Agriculture Project and
worked on developing a UAV hyperspectrometer. TIRI continues to devote itself to the application research
of smart technology in agricultural production, so as to help agricultural technology move towards a new
generation of intelligent agricultural machinery and solve the shortage of agricultural manpower and

effective agricultural management.

R T System specifications :

W ¢ EEG[E Spectral range © 430 — 950 nm

B ESEARATE Spectral resolution : 3 — 5 nm

B /REE ( BE M) Total weight (including battery) : 650 grams
® {5/ Field of View : 50 °( $28A A& 44 ) (Lens can be replaced.)
AR BaRA  BEEREERS

Low cost, suitable for agricultural use, and easy maintenance

WEHAGIRIEEE BB R |
Temperature Control and Illumination System for Microbial Inhibition
TEBENRRBETE
Developing and improving the health care platform in Taiwan
WAEDINH R G HIBER A UVC LED » EREHE 2 et
ERERRNRERS UVC LED 22E - HEERRERARSEITE
AR R E N BB E LUZRIR B8R - RIFEAERIE MR
NMCHSBIIEE » A B BN BEERm M ERNE T H R mH

%o

The UVC LEDs are used in the microbial inhibition system and the
temperature in the cavity and the brightness of each UVC LED are
controlled through the corresponding knob. The intelligent temperature control module can automatically
detect the temperature in the cavity and compensate to achieve the effect of constant temperature. It has two
disinfection functions of illLumination type and heating type and can be widely used in the disinfection of small

medical devices or components at home.

IR System specifications :

B ZHMNERKE R Wavelength of ultraviolet light source : 254 nm ~ 265 nm ~ 280 nm
B A&t DRRFE & Duration of illumination : 0 — 300 s

B NZLEE Heating range : 50 — 90°C
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{E7&E @3 | Mission-oriented Research & Development

D #ERIEEREN - "EMERERERRBERH TS, 5 E

Striving for Forward-Looking Fundamental Construction - “Advanced Research

Instrumentation Development Service Platform” Project

BRPLLRBLENABERMELUSARAERREKER - 2HEFEERERETH "EMERSK
B BRERBTE ) BolHE - TRREUREFERRESRIREFREBEARED BT HHEAFE
ERBEREASHNEECFERERERBHERE  EENREEMRFEERERBES  XBEQEN
FBERME LR T WASEARFEERRBENF R - WRERAB B RYFEEXIBERIKE
BB AR R ERE -

109 FEZEFRAT ¢

B SERELMARERT 8 WL 12 WRE @ HBRREENTE T ZEMARE (Redistribution Layer, RDL] #25 /
#RE5 (L/S) = 2 um /2 um ~ B9ZEFL (Through Silicon Via, TSV) B 10 pm GRELL 10:1) » ERETEGE/EF 77
PR EESEERRR  WAEANGEBRSETEES (3D-IC) 40 56 Al - A& ~ BERE T
BEROARSE -

B S IhF B B & Thermal ALE 5&4#% © 31T RIE/Thermal ALE SUR2H04iTRA%8 » JZAk GAA 22 BURRERE BAZ -

CD deviations5%
{ 2 pm Testing Mask)

2uym 3 pm Sum 6 pm B ym

B B RBERE L EXRAH - ERZBF/RE / REZE 2pm /2 pym K TSV RRELLE 10:1 -
The first self-developed lithography stepper in Taiwan; its line/space reaches 2 um/2 um and the aspect ratio of TSV
reaches 10:1 through the process verification.

TIRI has accumulated abundant experience in the R&D of photonics instruments, and the integration
of optomechanical systems. It has also participated in the integrated project of the“Advanced Research
Instrumentation Development Service Platform™ in the “Forward-Looking Fundamental Construction”.
This project primarily aims to domestically develop high-end packaging equipment for semiconductor
process technology in Taiwan, gradually assisting domestic companies to expand into the supply chain of
semiconductor process equipment, in order that Taiwanese manufacturers can deploy and level up the
industry. Also, TIRI hopes to help Taiwan’'s manufacturers configure and integrate the upstream, midstream,
and downstream technologies of semiconductor equipment industry in Taiwan. Furthermore, it strives to
upgrade Taiwan's semiconductor equipment capability, and provide equipment testing and verification to

Taiwan'’s self-developed semiconductor equipment before entering the factory.
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The main achievements in 2020 are as follows:

B The lithography stepper is compatible with 8-inch and 12-inch wafers, and the resolution can reach
redistribution layer (RDL) Line/Space (L/S] = 2 um/2 pm and the diameter of the through silicon via (TSV)
is 10 um (aspect ratio of 10:1). The production capacity is estimated to be 77 pieces/hr. The specifications
satisfy the requirements of the instrument industry and can be applied to wafer-level advanced packaging
industries (3D-IC) such as for 56 communications, biochips, automotive electronics, and intelligent
sensors.

B TIRI developed RIE/Thermal ALE process technology by using self-developed thermal ALE equipment and

achieved the specification of the GAA structure.
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HHE T EIMBR ST SRR R B RAR R , R  BR T B AN SEEREMERETE ) SHERE -
The achievements of the “Advanced Research Instrumentation Development Service Platform” project were published
in the technical forum of “NARLabs 2020 ASEPT Seminar”.
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Boosting Medical Device Accelerator for Value Creation Project %L\ y

BRPLERBSAE BRI O EREMREEERAEREZET » IR R E R E RS R E SRR
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AR A ~ AR /A EERT - AME /| BERFMEASHELER A0 /IVD ERAHMREESR -
LEHD2IREFINE E( B R D BB EAMEEER @ (5 3 MANER REEHAIR » IRERHEE
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BRPOWMERIIXBAEEZFRRE " FARBRERGEN .,  LAIRETEERmEEEREE (R) A8 &
BEEEEIE 880 BT ©

TIRI counseled the research team of National Cheng Kung University to develop the "Rapid Test Kit for Periodontal
Disease™ and successfully transferred the technology to Taiwan Advance Bio-Pharmaceutical Inc. with an amount of
NT$8.8 million.

35



36

®EdC 109 F3R

ANNUAL REPORT

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 assisted the medical device R&D teams to
accelerate the commercialization of their R&D results. It has also horizontally connected Taiwan'’s three Science
Parks with the Industrial Development Bureau, MOEA to speed up innovations, assisted in the upgrade and
growth of existing biomedical manufacturers, and enhanced the international competitiveness of the biomedical

industry.

The main achievements in 2020 are as follows:

B Coached 2 manufacturers to get international certifications, one is SYNergy ScienTech Corp. to get ISO
13485 certification for its lithium-ion battery for active medical device use, the other one is Puriblood
Medical Co., Ltd. to get CE certification for its sterile leukocyte reduction filter set. The platform has
effectively assisted startups to access the international market. In addition, it has assisted three research
teams to go through the Institutional Review Board (IRB] process, so as to accelerate the translation of
R&D results into clinical application.

B | evered the interdisciplinary integration capabilities of the “Medical Device Accelerator Platform” to
promote the commercialization of the research. Starting from the confirmation of the unmet needs of
stem cell therapy for arthritis proposed by doctors from the National Cheng Kung University Hospital,
TIRI assisted to integrate 5 institutions’ technologies, including NCKU/cartilage repair materials of high
pore polymer and biological water gel, TABP/adipose-derived stem cell therapy platform, Wolf Dataware/
Al computing technology, Wiltrom Medical/arthroscopic surgery implantation equipment, and TIRI/IVD
product test and verification capability. By constructing the world's first intelligent arthritis typing and
precision cell therapy product, it has enabled three manufacturers to take root in Southern Taiwan Science
Park and accelerated the formation of precision health industry settlement.

B Participated in the Academia-Industry Collaboration by Research Institutes Project and formed the
diffusion platform of R&D results, assisted Associate Professor Ping-Ching Wu's team at National Cheng
Kung University to successfully transfer the technology of "Rapid Test Kit for Periodontal Disease” to
Taiwan Advance Bio-Pharmaceutical Inc. (TABP), with an amount of NT$8.8 million, accelerated the
commercialization of academic research achievements, and won the third place in the Ministry of Science
and Technology Award for Excellent Case Source.

B Cooperated with the government’'s new southward policy to link Southeast Asian countries, continued
to cooperate with BIOTEC-IBST laboratory under the National Science and Technology Development
Agency (NSTDA), carried out the Lung Cancer Detection Technology Development program, and deepened
international partnerships. Moreover, TIRI integrated pre-clinical high-quality animal experimental
capability in Taiwan, successfully won the National University of Singapore international bid, assisted
the international team to complete the function and safety verification of 3D printing customized dental
implants, and demonstrated the expert capabilities to provide high-quality R&D services to foster the

biomedical startups.
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Pressing ahead for the Intelligent Manufacturing Technology Projects
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I Intelligent factory monitoring system for environment and energy

This program has developed intelligent mechanical sensors and technologies through the cooperation
with academic and research communities. The experimental facilities built by NARLabs are used as the
manufacturing field, not only intelligent manufacturing networking but data collection technologies are
introduced. In addition, heterogeneous information system of the manufacturing history, data of personnel,
materials, environment, and processes in precision optical manufacturing are connected and integrated, which
aims to combine digital manufacturing and design with high-value advanced manufacturing. This program has
integrated cross-domain resources to support the development of high-quality and high-value-added smart

machinery industries.
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The main achievements of 2020 are as follows:

B NARLabs has devoted to the Intelligent Machinery Sensor Project to implement the domestic development
of sensors and signed the cooperation agreement with NSYSU and PMC. Three parties worked together
for the sensor application starting with the scraping technology inheritance. TIRl and TSRI are responsible
for implementing the project of the “Intelligent Machinery Sensors Service Platform™, which assisting the
research teams to develop sensing components and modules with mass production potential. Through this
project, the sensors under development were introduced into the terminal industry field for verification
and onsite tests, and to shorten the gap between research and industrial application so that a Taiwanese
sensor research and development cluster was created and the development of sensor autonomy and
onsite verification was realized.

B TIRI cooperated with PMC to develop dust sensors (0.3, 0.5, 1.0, 2.0 pm) applied for collecting the data of
dust cutting from machine tools. Through an established big database which concluded dust amount and
tool condition monitoring data, it is provided to Al analysis. Therefore, the use efficiency of the tool and the
yield of processed products could be improved.

B TIRI built up the intelligent environmental monitoring system of the factory. Energy monitoring, analysis,
management, and optimization of energy-saving control for equipment was controlled by this system.
In addition, it not only supports various sensors and meters but also provides built-in analysis models
and intelligent algorithms. Through operations of real-time optimization and adjustment by setpoints,
dynamic efficiency prediction management, as well as production efficiency analysis, the operation and
maintenance efficiency of major energy-consuming equipment can be greatly improved to promote
energy-saving efficiency. The situation of environmental quality, comfort, and energy conservation can be
achieved. The system can calculate and determine the optimal operation mode of each unit equipment
with its optimization logic and algorithm without changing any existing units and affecting supply quality.
The goal of "economic operation (regulation)” was achieved by this system and the energy efficiency could

be improved up to 3-15%.
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TIRI cooperated with PMC to develop dust sensors.
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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, strengthening interaction with global instrumentation societies, cultivating

excellent R&D talents, and advancing its R&D level.

maaFlESERB

Cooperatlve Memorandum of Understanding

BIFT AR B  FTEEFRERERRE - GHPOEBAINEERITEE - B FRSEE
EBAERY - BABRSNRE SR OIFRE TN BBREMR 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:

B GBI TBOR AR ERRTERT
RIKEN, Japan
B R IR
Institute of Physics, Academy of Sciences (FZUJ, Czech Republic
W TANBSE A SEE R RO
National Additive Manufacturing Innovation Cluster [NAMIC), Singapore
® AR E TR TT RO
Interuniversity MicroElectronics Center (imec), Belgium
B EARAMEERAE
Universita degli Studi del Sannio, ltaly
B HK Edgecross ¥ 53
Edgecross Consortium (ECCJ, Japan

B BB L2REERAT
Underwriters Laboratories (UL), USA

! l
RIKEN & TIRI
- MOU SIGNING CEREMONY

BEHPOBENEEXRECHRBEBABILITH
EANIBEEMEFT (RIKEN) BEMABERZEH
R EHEELFEESERTHE -

Director General Yao-Joe Yang with TIRI research
fellows visited RIKEN and renewed a five-year
collaborative MOU.
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International Research Cooperation Projects
BB RERR AN E SR RAAF RS RN TEEAERR « AFEEERMN TR -

TIRI is conducting preliminary-stage commissioned projects and joint research with international academic

and research units, expecting to establish a foundation for formal cooperation. The following is a summary of

cooperative projects.

HABIATBUE AT LR S5 AT

W TALSNKR R BAR A A B AR
m 100 THz BRZ BN =HBEAM K %

2014—2020
RIKEN, Japan Development of N-IR broadband, multi-layer, three-
dimensional metamaterials
B ALD RABEBEATRMBAN NiTi Rz @izt
TiO2/Pt fRERR
57 L BB R A TR B Frac.ture—res.is.tant TiO2/Pt composite .prot.ective
. . coating on NiTi stent by ALD nanolamination 2014—2021
Insﬁtute of Physics, Academ){ of B ALD IS E S FINEF NiTi &S mey)
Science (FZU), Czech Republic o
A
Atomic layer deposited TiO2 and Al203 coatings on
NiTi alloy
I H J» E SA- B, Nz EX s
HRSBEIHADE | wemempmmmmin
Interuniversity MicroElectronics Advanced image and optics applications 2014=2020
Center (imec), Belgium 9 P PP
5y N
{Ej:].’g'fﬁ%urb l:l_u.ﬁBE —_I Eg%iﬁiﬁigﬁg+§
Underwriters Laboratories (UL), : : _ _ . 2017—2020
USA Biomedical environment construction project
FERAEERAE RURI 28 & wl it o R AU B 8
Universita degli Studi del Sannio, = Development of analog-to-information converter (AIC) =~ 2017—2020
ltaly prototype board
TN 3 A B3 Bl P e
R SR B RSB TRR
ationa itive Manufacturing . . L . : 2018—2021
Innovation Cluster (NAMIC). Biomedical applications and additive manufacturing
: technology
Singapore
REBFPHEER
BIOTEC-IBST Bia=
- FSLER B IR AL A8
BIOTEC-IBST of National Science - 2019—2020

and Technology Development
Agency (NSTDA), Thailand

Rapid genetic testing for precision medicine
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imec BIFTARFEEE R R E A EEHRIEIE Peter Lemmens ( 2= ) BIFAZER
Peter Lemmens, Director of imec Innovation Services and General Manager imec Taiwan
Ltd., visited TIRI for further bilateral collaboration.

Optics & Lighting design and prototyping

nd build

LT

\ e DY |

O A BB imec EITIRAGIRER

TIRI research fellows had a videoconferencing

discussion with imec representatives.

B 2 PSR B3 Tl R AR R E(E
Involvement in the International Instrument Technology
Organizations

{?xﬂqﬂfuﬂﬁfﬂ_/,\lﬁﬂ1aﬁ%ﬁ‘4?§ﬁﬂﬁ DURF BB A4 E S E Bt U E B2 - BB &SR EREARN
BESES - BRI LPT2 R BGHEBIEESIRNT ¢

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:
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HEH I EMEEREsE
American Society of Mechanical Engineers (ASME) Taiwan Section
W [EEE ERHESRTMES SIS
IEEE Instrumentation and Measurement Society (IMS) Taipei Chapter
mERHEHS
Society for Experimental Mechanics (SEM)
B XHEZEERENS

American Vacuum Society (AVS) Taiwan Chapter
HERrEREXBEESSRANAERES
SEMI Taiwan Inspection & Metrology Committee

IEEE TRANSACTIONS ON I&M (TIM) #iFIZE#R Shervin
Shirmohammadi BREIFHZIR » WRA T BER S
DERERRBESE -

Prof. Shervin Shirmohammadi, Editor-in-Chief of
I[EEE Transactions on I&M (TIM), visited TIRI and
understood thoroughly about TIRI's service capability

for customized instruments.
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D E23 R HAR KRR TEGERMTREERRET
Commissioned Research and Manufacturing Service for
Advanced Instrument and Key Component

BRY BEEREATNFRE - GRPORFIREMME - RBEXRA/RE » BAEZ » X2 - KA
ERNERSHEGCET  TH - RUSEARE © 109 FRREESHE RN RETRARKE Rat3E 1,925 4 -
BERBAERT  ERGRSAPEWBETRIEM I AR ERMAE

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 2020 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) B2 Z 551 E Commissioned Research Projects from Academia

SIREAMTRIEENTE - HBERPNEE - BBRFRENSAELRRAIEREG(E - BRPOREEEMR
MWERERKESRET - 109 FERAGNRGHRS © 28I N TR -

Supporting academic researches, promoting national technology developments, 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 2020, only some of whom are listed below.

BB SRR T EERAE
Intelligent Machinery Sensors Service Platform
Project

AQl REERVAIZRIRIB T BRTE

AQl Gas Sensor Service Platform Project

ALEENBERELRRARTRIFBEES
Al Image Recognition Integrated with the Coaxial
LED Headlight Video Recording System

Z&k PE-ALD {5
Customized PE-ALD System

EFRMARERS
Oblique Angle Deposition by E-beam System

FRBS ORIz R QS BT R BRI AR5
Large Aperture Microscope Objective for Mouse
Brain Research

HIEEFERZE ~ HBRHBERE s BRI RE
%F 5 RIELET 6 A FEEERE RS HEETE -

6 research teams from 5 schools (such as NTHU,
NYCU, NSYSU, and so on] join in this project.
BIEZERE ~ B IFIAZEARE « WA IIRER
% b5 RAET 6 A RBERHE RS =

b research teams from 5 schools (such as NTHU,
NYCU, NCKU, and so on] join in this project.

A

National Taiwan University

Eihviseliip =

National Sun Yat-sen University

EAVEE Sl aRE TN
National Taipei University of Technology

FR IR ZE e

Academia Sinica
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EBRIROLBRE SR as R Bt Rl an - TRIRENT R EEE © SR OMTRBBRARERATR - BBIB
EBREXR > LESAFENIL RERREXRDMAR  WEEIORMBEIANGERAM - 2020 FEREGHIR
HERZ - BB TR

Aiming to localize the instrumentation technology, TIRI promotes its R&D capability actively and encourages
its teams to respond to the industrial demands. By 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 2020, only some of whom are

listed below.

MBS B & R B ATl
Technology of Integrating Micro Fluidic and Bio-
medical Chip

R LT R R RUE
OEM of Lithography Stepper Optical Components

R¥EIE | BRI R ERE
Atomic Layer Deposition/ Etching System OEM
Project

T BEMMRNEE

R&D and Verification Service of Bio-medical Products

me Al BB N E R BEREL G &R
Combined Al Image Recognition and Cloud
Technology with Digital Image Correlation Method for
Medical Pathology Image Recognition Instrument

BRI N TR SRR RAF
Manufacturing of Optical Lens for the Laser
Processing System

BT RHEX

Electronic component industry

YA

Semiconductor fabrication industry

vEmES

Semiconductor industry

ERERESR
Medical biotechnology industry

ERELPT

Medical institution

Precision machinery

B TAF 5278 B B =RV IE B3 G AR 75

TAF Certification Laboratories

BRROEEWFEES TAF BRERE » BHETRENRIELEABREONFARE - REAREBIE
B2 A BFRMATHRAIRERERY - B EBVEBERENETBRSMBELZE19IER -

BRIFPOFTIRMA TAF R IE SR RFEIE B 5N ERF/OE A © https://www.tiri.narl.org.tw/Service/

Taf > BIREEHTHEEARIAR -
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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 below:

https://www.tiri.narl.org.tw/Service/Taf.

D \7Fi5E

Talent Cultivation

BRPALHNEBEREESMBERAT  FABREAKMERLESERTHE - LT "TEHEXSREA
IR E ) o WIIBLRERIFERER  EALKEERE - WIESEE AT BRKIINAIE » (25
BEBEGMRAEEESFAT - BRELERHRRE  BEELBLULRERB2HTRES  XBNMHE
AR - LURBSUE IR BB RENFURE) » DIENSEBZ RS -

R ZERMSBEXNRBEMN S  BHERIMTERATNERE - EESHREREMAT
109 FERAVA BT SIS BIE T ALE/ALD B30T E 5 ~ THERIMME S, © " BESREdhHIRERE
% LLFARZBEHEXRSBATIEIRE -

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 as many as 30 workshops and seminars
organized in 2020, including “ALD /ALE Conference”, “Workshop on Practical Vacuum Technology” and

“Instrument Technology Training Course” as well as courses related to the cultivation of medical talents.

BEPORMNSEERMARRLAAGE 55
BEXRFHERATL -

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