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Words from Director General

R 2019 & @ REFESRLEIZNVIFEERERMEXNERY | A2REICHBNBZIT » BRIF
DR 2019 F£3 A 1 Bim 45 BERIY - EXAELARRERMER " SEESBEMERL )  BXAHE
%% Taiwan Instrument Research Institute, National Applied Research Laboratories (TIRI, NARLabs) » & REZ/EA
AR ESRBEARIRNEREETLEN - URRFRMA TR -

BRRORFR 9 B 11 AE 45 BFEEL B L EILE) » LURZREE (Showroom) B IURITHIA/OE
FEIER ~ EE—RAR - EEUR 300 ABR—ZERERHFL0 TELE ) 0 BRZEE | ERMERRE
TEE  BeRoBERBREDSRERESRIBCEIMBRERR  BRENE B RZBIRRGER
BRRASEZ R FBRRZY (ALE) 524 3 ARA T BEXF R - NBIBEANERT R T E R & ERR RS
BABERDARL  BRSMAFREREMEIRTCEHERESRRE R EE EBABESRRBL
[RFE)UE (ALD) 32/& ; ECRBIRAZERT & » &RTORREB T EEAMEER » TERERE ¥ AEMEE
BEAGZAFNFERFEMEERAR - BEERERPOREREE  EUBBBSIARERTRESEESR
i LR E - RESFERT - AR RARRIBR R LT BT AR -

BRIz 5N - BRI OB AR B RS BE N IRE TS 2019 FHER A% EK R HRERERE
Emm ERF A ARZER  AIBRIE SR ARRBHE RS EN " HIEERS , RRAERE MR TH
RIS ) BUSHE TFDA 1A EMBRSMEUER  BRHROETFHRIAT > A1FFRE TIREGINERMR

Bl re, - EINEEFHHREIMBEERREE  EARES 3 F 20 fITRBEsE  BEAERART
FRE 2 ISERFATEMAAL - BRI ES BIFREEM IE 24 1SO13485 3% © EAZATREKREMKIhEB s Efl -



BRI OEEBERFHE - 2019 FEBBRSF LA =R - 22 H A Edgecross Bt# (ECC) HRER
B  HAHESEERESYRFBESHENRENIREL A BENKEREIT R © LEERBH
HTIN3K B SR SSERIFT /O (NAMIC) FAEIETT 3D SUENEM MERIRIERTTE - REESMESIFMWS » 51E
T 3D FUENEFESRAIE ; BRI OEREREFMERER (NSTDA) IMGETIRERERTEA1F  REME
FEEREENMER - 5 AOHEEBERSMEF AN - HEARERNEE EE L ArmREER
SEEZ N IEEE IMS & F EEMER B E RMTC » B#XRPEABR RN D HES RO FBMHEERE -
AN REEREEES

ERROAIEEZ KB REEASEERIEE U8 45 FOTRREMRE - R2ER—IRH
BRI RRROER AN ERREG  ARTRINETHREES B2 ENEE SRR
REENS - LRERAERSHAE R RETE - BERBHNALE TBTAE  EXETRERS
(ERB  BRAE -2020 EEAT OIS EHALBBRIENTE  BMREELBRTH ARG ERS
5 TSR  BIPFERY ) RAISER B 2 BEAETAFOREES  RRIEHES
SURY - TEERREETENNEETS |

Looking back on 2019, the best news worth sharing with all friends was that we officially changed our name!
With the support and efforts of all colleagues, Instrument Technology Research Center changed its name to
“Taiwan Instrument Research Institute, National Applied Research Laboratories (TIRI, NARLabs)” on
March 1, 2019, just before its 45t anniversary. The new name can better demonstrate the global visibility
and influence in the field of instrument science and technology as a national research institution.

TIRI also celebrated its 45t anniversary and held a renaming ceremony on September 11. A showroom was
presented to demonstrate the leading technology in world-class research and development achievements.
More than 300 people from various industries, universities, and academia gathered together to celebrate
TIRI's “birthday”. The celebration is an unprecedented grand event. On that day, an abundant amount of
R&D achievements was displayed, including Taiwan's first self-produced stepper and the world-leading
atomic layer etching (ALE) equipment that was released to promote independent research, development,
and application of advanced key instruments and equipment in cooperation with government policies; the
world's first “"High-throughput Wafer-level Probing System for Micro Gas Sensors” developed to better
meet industrial demand and assist in Taiwan's industrial upgrading; the special experimental instruments
and equipment developed for prospective studies by cooperating with the academia and university, such
as hyper-spectrometer, biomedical photoelectric instrument, and atomic layer deposition (ALD) equipment;
the optical remote sensing results independently developed by TIRI in cooperation with the national space
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program; and the innovative
“Floating Image Projection”
technology integrating humanities
and technology. These examples
also show that TIRI has kept pace
with the times, built up Taiwan'’s
unique opto-electromechanical
system integration and instrument
technology engineering platform,
and provided special, systematic,
and perspective instruments and
equipment as well as complete
technical services for all circles.

TIRI first established a one-stop service platform for international medical device certification in Taiwan.
In 2019, TIRI made brilliant achievements in guiding Taiwan'’s research and development teams to apply for
international certification and product marketing authorization. For example, TIRI successfully assisted a start-
up company to develop a high-tech “vertebral body augmentation system” and to become the first listed
vertebral body augmentation system manufacturer licensed by TFDA in Taiwan. TIRI also worked with another
start-up firm to jointly develop a “biomedical testing platform for ovarian carcinoma cell rapid screening”,
making a great breakthrough in the early screening of ovarian cancer and obtaining a 3-year NT$2 billion
purchase order for the company. The navigation system for brain surgery developed by a biotechnology
company with the assistance of TIRI was successfully verified by the international medical device standard
[SO13485 and was the first successful high-risk medical device to be certified in Taiwan.

TIRI maintains strong relationships with top international benchmark institutes and has achieved

outstanding results in international cooperation in 2019. TIRI signed a cooperation memorandum with Japan



Edgecross Alliance (ECC) to jointly promote the standardization of intelligent manufacturing field equipment
and cloud data collection interface and to improve Taiwan's research and development capacity of Internet
of Machines. TIRI continues to partner with Singapore’s National Additive Manufacturing Innovation
Cluster (NAMIC) to conduct studies on 3D printing medical devices and clinical applications, to deepen the
cooperation with industry, university, research, and medicine leading the advancement of 3D printing medical
industry in Asia. TIRI and Thailand’s National Science and Technology Development Agency (NSTDA) will also
collaborate on a precision medicine program that is the first study specifically carried out by the National
Applied Research Laboratories. In addition, TIRI is aggressively promoting international academic activities
and technical exchanges. TIRI formed a delegation with Taiwan's scholars in relevant fields to attend I2MTC,
the annual flagship international seminar of IEEE IMS in Auckland, New Zealand, published technical research
and development achievements, and participated in the institute’'s caucus to discuss important issues, so as
to fully exert our international influence.

TIRI owns powerful and diverse technical capacity in vacuum, optics, and opto-electromechanical
integration. With 45-year experience, TIRI is the only national technology research and development institute
providing cross-field customized advanced instruments and equipment in Taiwan. Moreover, TIRI is equipped
with a complete production line of advanced aspheric components, the most comprehensive development
of vacuum optical coating technology and equipment, and a one-stop service platform for international
medical device certification. Over the years, TIRI has played the roles as the “strong supporter to academic
and research institutes, key driver of industrial growth and reliable partner for international cooperation”.
In 2020, TIRI will continue to be a leading provider of instrument technology research and development to
domestic industry and research communities and to build up the most advanced key components, parts, and
systems. Adhering to the principle and spirit of “Innovation promotes technology and technology promotes
services”, TIRI will cooperate, communicate, and integrate with industries, academia, and research institutes
to promote research & development and services, and to create an ideal platform for domestic development

= {F Director General % ﬁﬁ ‘ﬂ"-

of instruments and equipment.
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(1) 8= /¢ T 12 Precision Opto-mechanical Engineering

BB 45 SR IBRIERM » REUBEICHITTH MR RETRFERS - HEIAE— AR O IERE
FE 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:

o BIFFEAEHE A Single Point Diamond Turning, SPDT

& RO7E CNC #i Y EL #6814 f Meter-scale CNC Polishing and Inspection
* WL EEYD L Magnetorheological Finishing, MRF

& JEBRMEHHER T8 Aspheric Stitching Interferometric Inspection, ASI
* BEEE=RITIE Ultrahigh Accurate 3-D Profilometer, UA3P

* S H|E/ 0 Turning Centering Machine

& ST E R A EmBEZ 0L Freeform Ultra Precision Maching System

(2) EZ=Hily & BEEBFE Vacuum Technology & Thin Film Process

BRROEBINEZEARIR - SENAEBREBRMERGRE - LAEZERRRREIN - 124k
ERTRGRE  ERREBR NGRS -

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 :

* SRR T B)IE R4 Plasma-Enhanced Atomic Layer Deposition, PE-ALD

* SEE#(LER M) TERS Metal Organic Chemical Vapor Phase Deposition, MOCVD

* SRR EEIE R 4 Deep UV Optical Coating System

* RO7KEE F BB 25t Meter-scale Optical Coating System

* REE 51 7%8E Z#k Pulsed Laser Deposition, PLD

* SIRAREHIEEST 4 High Power Impulse Magnetron Sputtering, HiPIMS

* B TRE BB ST 248 Magnetron Sputtering with Ion-assisted Deposition

* BEYREB)E T IEZZIE RS E-gun with Ion-assisted Deposition

* BEBIEREFZENE T MR Aberration Corrected Scanning Transmission Electron Microscope, STEM



(3) £EFFMABIRIEEE Medical Device Testing & Verification Laboratories

BRPONFTABRREZEMMEELEROERE  ERRAREERT  WiIRHERSEM /Hﬁﬂﬂﬁ
EHEAGES HERERMEE  HEHIEMLHFFA (BE - XES %) FYERY » EEZRORK
BFELT

ulH? )ﬂﬂiﬂ}

TIRI established and maintained the Medical Device Testing & Verification Laboratories in Hsinchu
Biomedical Science Park, which conform to international medical device regulations. The laboratories provide

one-stop shop service to accelerate the medical product launch. The major core facilities include:

* SEMRFRAFTERZEM Metallic Material Additive Manufacture System
* LBISAMBFTIREH Polymer Material Additive Manufacture System
* LY HERR B Biomechanics Material Testing Machine
* £ 43 B ERE B £ 4% Biochip Surface Modification System
* EMDFIIEAER DT F 4R Bio-molecular Interaction Analysis System
2o FEEHEFRAFTE RS Polymer Material Additive Manufacture System
® C-arm X #&% &4 Medical C-arm X-ray Imaging System
* 3T MAIRIER A At 3-Tesla Medical Magnetic Resonance Imaging System
* 128 Y BT E 718 Rt 128-slice Medical Computed Tomography Imaging System

TMIL JO MaIMIBAD St 8D il
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BRPOEREBA TRBZFNES , TEERN S ENRREENE RS  NEMREImEEE
ROBEBEWRINFRR - MR TEEZREEENEE | YR " RIFTRERA « BATEERY 1 Ba  INRFER
TEMCERERER  BmAEFENRBFINER D - TELFSERAY - FrETHNEERL -

TIRI actively introduces a new operating model of “servicing customers of customers”, and bridges the
gap between the product supply and demand of upstream and downstream firms as well as in the R&D of
academic institutions to research, develop, and translate the demands at the consumer end into capacities
at the supplier end. Tapping on the novel service concept of “Drive Technology Innovation to Promote
Academic Research”, TIRI accelerates the transformation of R&D and innovative outcomes into industry
applications, thereby adding value to the services of domestic industry chain. The diagram below illustrates

the operating model of a semiconductor factory.



2 ARFSE M)

* HITE RBRIER Executing crucial policy tasks (Government)
¢ S ESEEEEHE Supporting major academic projects (Academia)
® T (E%) A&t Commercializing novel technologies (Industry)

& HEFRIEHE Promoting science popularization education (Talent Cultivation)

TdIL 40 M3IMBSAO Er 8Dt Hilf
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2019/03/01

ERERPOEAERBEXRERMER "B RIRKMRERL.,
TIRI was officially renamed the Taiwan Instrument Research Institute, National Applied
Research Laboratories

BRI (TIRY) BZ 45 BE K  2HEAR/ T SERSEAEMERL, @ EEESRSEREEA -
BENIE BRI - BB REEEES - KT ELBRB STERHRRBEE/CHEm - BREFEFHN
FIEThREEEE -

On the occasion of the 45t anniversary, TIRI changed its name to the Taiwan Instrument Research Institute,
National Applied Research Laboratories, facilitating its promotion of national tasks as a national scientific
research institution, in order to improve its international visibility and influence. In the future, it will continue
the mission of driving the localization of advanced instruments and facilities, and show the functions and

values in line with the era characteristics.

TRERRARREMAE S, FEEELERRRGEER
Bt BEEEEXREARNHEE LRI S M4 -
TIRI continues to promote the localization of
advanced instruments and facilities and to establish
the capability and opportunity for the independence
of Taiwan'’s industrial instruments and facilities.

2019/03/04

B ES NS SRXIRRR M58 27 BAILEFTRRER ) (TIMTOS 2019) BEXEH

The achievements of the smart machinery programs of the Ministry of Science and

Technology were exhibited in “The 27th Taipei Int'l Machine Tool Show” (TIMTOS 2019)
BRAPOER TR EERBAIFHEE, N3 A4 HE3 A9 H TE 27 BRILERIAKE

(TIMTOS 2019) ; BEAREN » R "HMfRESHMESR ) RITRNRA=REERE — @ IRHBREFENR

BB BT NDEERNEE « Bl - KERDT  THENSEREA - UIREREEEERENR

BRGBAIBRTE  AMAEFE R CRARIMI SR REARRBNRZ A5 -

Undertaken by TIRI, the "MOST Smart Machinery Innovation & Collaboration Pavilion” was exhibited
in “The 27th Taipei Int'l Machine Tool Show (TIMTOS 2019)" from March 4 to March 9. The show for the
achievements of “NARLabs smart machinery programs” was one of the three major theme pavilions to
provide the application technologies needed to realize the automation and intelligence of the manufacturing
industry, such as IoT sensing devices, cloud, big data analysis, and mobile communication. Coherent
processes in traditional manufacturing are integrated with heterogeneous systems for verification and testing
site before the research and development results of intelligent module technology are introduced into the

industry.
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ZHB  ERES (EP ) R " BRBEESNeIH
fEEE . RE S AE - BRBHFFEXRERHER
MBS EERIRER -

Left: President Ing-wen Tsai (center) visited "MOST
Smart Machinery Innovation & Collaboration Pavilion”.
Right: Yu-Chin Hsu (Deputy Minister of the Ministry
of Science and Technology) visited the technical
achievements of NARLabs smart machinery programs.

2019/03/16

SPEAEER BMEESHRARE.
Student makers joined together for NARLabs Smart Machinery Competition

BRI O RIZEIM R T2 S (ASME) 2822 2019 EMRESHMHE | 245 (SPDC)
BERAIREREBIES  TTERRMERSEA -

TIRI worked with ASME Taiwan to organize 2019 NARLabs Smart Machinery Competition (ASME Taiwan
Student Professional Design Competition (SPDC)). Student makers all gathered to participate in the “Student
Design Competition” and “Old Guard Oral Presentation Competition”. The topic of “Student Design

Competition” was "The Pick-and-Place Race”.

r2019 B EEERWTE, HRER
"The Pick-and-Place Race” in 2019 NARLabs Smart
Machinery Competition



2019/04/09

BRUEFAEHE "RERFARRASSNEARR, - BEEERERIRE AloT B ZFIE -
TIRI announced the world’s first “High-throughput Wafer-level Probing System for Micro

Gas Sensors”, the innovative driver of AloT intelligent environment
RGN RER R AR BRERAS (ROA&R ) MeE  MENBMRERARRE  BriREREE
BIRIEMNSESR A NRBES L  BOHEERRE ) BINFAREAEGER  BUNSEE @ BSEENEE

O o
éﬂuu °

This system can test the performance of multiple gas sensors (sensing chips) in the wafer stage, which can
greatly shorten the testing time and check the quality and classification of all chips before packaging to
save packaging resource. In addition, testing results can further provide feedback to the front end process,

improving production efficiency and quality.

BRPOHEFER " RERRERUNRE SRR
The world's first “High-throughput Wafer-level Probing System for Micro Gas Sensors” developed by TIRI

2019/06/17

BRI OEHEA EMAMEHERIEMREREXHTIMERTRA - 2 EEHIEERERRERTFiIT !
Taiwan-made vertebral body augmentation system developed by Wiltrom under TIRI's
guidance was first used in vertebral body reconstruction surgery performed successfully by
the China Medical University Hsinchu Hospital

BRPLS TR EMRIERE ) TERTE  BBESEMRIRNERATFAZLERMEEN "1
RS, NABNERE MR T HIRERES ) BBBE TFDA T ChAvERS M BRIER » AEEEEISMNR
REE R TIS - PRIEZEREMMNRERELRA @ Bh2aThE —HEEREREEZF MR -
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As the major executive of the NARLabs Medical Device Alliance, TIRI successfully assisted Wiltrom Co., Ltd. in
developing the high-tech “vertebral body augmentation system”, and becoming Taiwan's first vertebral body
augmentation system manufacturer approved to be listed by TFDA to compete with foreign manufacturers
in the international market. China Medical University Hsinchu Hospital took the lead in adopting the first

Taiwan-made vertebral augmentation system for vertebral reconstruction surgery.

2EHMEERERERTFAIIGCES

Press conference on the success of the first Taiwan-
made vertebral augmentation system used in vertebral
reconstruction surgery

2019/07/25

EREPOIBFMEIAT] - SPRE R HAEm s FL il K ZR 6 -
TIRI worked with a startup to make a great breakthrough in early-stage ovarian cancer
screening

BEELARNAHEBRALRATET ARG BREHAIREHFENERMABNEERATE  MEANE
RIEEREREZCEAEHERLTARER 600 FIRVREMRERARELIONT - HREREE - BELARN
ARG ERAR R IMTNEE LB AR 3 4 20 BEKEE BB IBLERREE -

In cooperation with TIRI and YTEC, CytoAurora Biotechnologies has developed a biomedical testing
platform, which can rapidly screen ovarian carcinoma cells. In the past two years, the preliminary analyses
of more than 600 cancer cell samples have been conducted in Taiwan Adventist Hospital and Changhua
Christian Hospital. Due to its remarkable achievements, CytoAurora has obtained a three-year purchase
contract of NTD 2 billion from Lihpao Life Science, which develops new drugs and cell therapy technologies,

to seize the global business opportunity of precision medicine.

ZERXBABRMPRE  HEBHEEIR - EE
AREBFESER BEELEBERAREEE - Bk
FxFBRR - BARER P OBEBMNEE - ATEF
PRIFECIEHF R BB EAREBEELERERT 20 &
TEREBEH -

From left: President Mau-Chung Frank Chang of
National Chiao Tung University, Deputy Minister Dar-
Bin Shieh of Science and Technology, CEO Chung-
Er Huang of CytoAurora, General Manager Hong-
tai Wu of Lihpao Life Science, President Yeong-Her
Wang of NARLabs, Director Yao-Joe Yang of TIRI, and
General Manager Gui-Biao Chen of YTEC witness of
the signing of the NTD 2 billion purchase construct of
CytoAurora and Lihpao Life Science.



2019/08/13

ERROREEILHALRAEERVERERAMRLES
TIRI and National Taipei University of Technology jointly establish a core laboratory to
enhance research ability
B et RO A IR T RS A FRBRBENAETERE  CERRIZ ABAEHIEESS

(TAF) BRI S ISO/IEC 17025 ZIREERE @ WIRHMERERREAERE  MELMAKREBRA—RME
HESN BEAESM  BEE  BEXER  E5GH  SEFREE(EASARRORBERS » Wit
Tt RE BT R E LB - EMTBEXRRRE

As a research institution providing the cooperative development services of prospective research
instruments, TIRI has assisted in establishing many standard laboratories meeting ISO/IEC 17025 standards
accredited by the Taiwan Accreditation Foundation (TAF), and offered calibration and testing services. In
addition to recruiting first-class teachers, the National Taipei University of Technology integrated intercollege,
interdisciplinary, and cross-industrial resources. Both sides will work together to establish a high standard

core facility laboratory, and boost each other’s research energy, in order to promote industrial development.

MR ABHFREXERMEIR - NEEAMRERAZHAEREE -
National Taipei University of Technology worked with NARLabs to share research resources
and to create a win-win for both.

2019/08/21

PHREEE R EE RS BRAIREEELHERE - TRSHREERNEINE, BISARETR -
“Intelligent Machinery Innovation Pavilion of Ministry of Science and Technology (MOST)”
was jointly shown the achievements to bridge the academia and industry in order to create
self-developed and localized sensor R&D clusters in Taiwan

TR AR SRR ) BRI 8 B 21 HE 24 AR " 58S AREZBHLE (TAIROS) |
BREH - RZ 8 TEEHBR0NE ) B TAQI RERAS  HEAERESFREEN 0 AERERMT
R BB RSB R AT SRR E R G ESAHERE T RABERRNBERAR . &k "TEREXBRAT ) £E
BFEETE - HFATE TEEHRMRNRE AQl KRERISRRBTE . - MR aERAISREE BB
ERFER LGRS E AR R -

Undertaken by TIRI, “Intelligent Machinery Innovation Pavilion of Ministry of Science and Technology
(MOST)” was exhibited in the “Taiwan Automation Intelligence and Robot Show (TAIROS)” from August 21

S AT
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to 24. The signing ceremony for the new partnership in the verification and testing sites for smart machinery
sensors and Air Quality Index (AQI) gas sensors was held at the same time. NARLabs signed memorandum of
cooperation with “Tongtai Machine & Tool” and “Macro Technology Instruments” respectively, which are the
terminal application and site testing integration manufacturers. The three parties jointly established the “smart
machinery sensor and AQI gas sensor service platform”, which expects to develop sensor clusters in Taiwan

and create opportunities for R&D and testing site applications.

ZE : RECRIREERMXRIE 2R A ERE

(A@) ; AE - BERBESWEAIFE, 1 12019 &

ERRANEEEER, BXRE -

Left: Vice President Chien-Jen Chen visited Intelligent

Machinery Innovation Pavilion of Ministry of Science

and Technology (MOST) for inspection (fourth right).

Right: Intelligent Machinery Innovation Pavilion of Ministry of Science and Technology (MOST)"” was exhibited in “2019
Taiwan Automation Intelligence and Robot Show".

2019/08/23

ERPOEEIIEFESE Edgecross Bl BB S(FliRTER - SHEIFF SR
TIRI and Edgecross consortium of Japan signed a MOU for cooperation to participate in
international smart machinery standardization

REEFN TE&TE ) BENBRAF BT ZREGIRFBAEZTHERNRENEBREL - BRE
it E AR IR ARG R R - EMAELLERR A FR S SRERATERHH 220 -

Promoting development and cooperation between both sides in "edge computing”, drive the
standardization of the interface between the smart
manufacturing equipment and the cloud data collection,
expand cloud computing power, and enhance the network
research and development capability of Taiwan, in order to
push smart manufacturing technology to a new milestone

through international cooperation.

EIAABREFR R OIZBMNEE (%5 ) B2AK Edgecross BB E BB/ EK
HEER (£) RREZaEHSEH -

Director Yao-Joe Yang (right) of TIRI and Director General Tokunaga
Masaki (left) of Edgecross Consortium signed the MOU



2019/09/11

BEERTEMERD 45 BFEEREMAE

TIRI's 45th anniversary and renaming celebration

BRI LUSR B S B A sk i
EtRfEm > 2HRARBRLSE '
BEREFEFIMARMAE > BAN
FEE AR KB AZFEXUE
hEE > wEEARRELTHERRETE
HEMEER  EROEEXGRHRRE
BECRIREE R - R ETSERER
REEBMHAOLLEREGERZER
MEE LHREESREERFERE
FEN  RENSARNEMHNTHRLE
& -

MESEERAR (LS ) BfRIkMER (FIHED ) HEERmE
Deputy Minister Dar-Bin Shieh of Science and Technology (third left of
the front row) and President Yeong-Her Wang of NARLabs (fourth left of
the front row) visiting.

With the mission to drive the localization of advanced instruments and facilities, TIRI will spare no effort to
develop key optical, vacuum, and intelligent manufacturing instruments and facilities, which can be applied
in industrial and academic fields, such as semiconductor, biomedicine, optoelectronics, and aerospace,
promote the localization development of the upstream and downstream critical parts and components of
instruments and facilities, and establish the independent R&D capability and opportunity of instruments and
facilities in Taiwan. Dar-Bin Shieh, the deputy minister of the Ministry of Science and Technology, affirmed
TIRI's contribution to the development of science and technology in Taiwan over the years, and stated that
TIRI could continue to have influences on all changes and show the functions and values in line with the era

characteristics.

BERBREMARHO 45 BFEREZEMAE2RASHE -

Group photo for the 45™ Anniversary and Renaming Ceremony of TIRI

B S AT ot
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2019/09/19

2019 S EEFFERR FHPORREMERMSR -
TIRI showed the self-development and self-production achievements in 2019 SEMICON
Taiwan
RO SR EISRRBIEM LR  TFERENRAFERSHESIBMERTEG 2 BMESR
RRZHREBICHBRCCETHRER  REFSERBABTHET(REE R EMHEEANE—HER
S ERRIR T ERZI (Atomic Layer Etching, ALE) 34 @ R AETTmIB R " BT/ LEF SREE IR
TR ) e BRI R -

With the mission to drive the localization of instruments and facilities, in recent years, TIRI has strived
to develop and produce advanced semiconductor instruments and facilities, as well as key parts and
components, demonstrated the diverse customized optical components of exposure equipment,
implemented the objective to independently manufacture the optical components of semiconductor devices,
researched and developed Taiwan'’s first self-developed advanced semiconductor atomic layer etching (ALE)
equipment, and published the research and development achievements of localizing “NARLabs’ advanced

semiconductor equipment and process technology” in the technical forum.

ZE 7 "2019 AEERFERE ) RTRAF SRNEEFERECBAKERRETENG LIRS SREXSERRM
BEMBAREETRBHEN A8 © T EMPREF SRR RERRIERN , RiviHE -

Left: at “SEMICON Taiwan 2019, TIRI showed the critical parts and components of exposure equipment and the self-
developed research achievements of advanced instruments and facilities in the semiconductor industry and the
performance of customized services.

Right: The technical forum of “NARLabs advanced semiconductor devices and process technology”.



2019/10/06

1+ —/@ "EfAE /-ONE BRI KB, - EREFHEESRLFEFZATEERIR
The 11th “NARLabs Instrument Technology Innovation Competition, i-ONE”, the talent
cultivation of instrument innovations and practices was promoted through industry-
academia cooperation
FElRfF & -ONE BEsR R | AIReSEa+8 - MERMAS NER - BERHEE 273 HEFS

ERHRZ2E  FIRZIBEHERRRENBARS o LRIHEEE -

To date, "NARLabs Instrument Technology Innovation Competition, /-ONE" has been founded for over 10
years and has devoted to training scientific talents. Over the years, a total of 273 excellent works have applied

for the competition, and the achievements were concerned about and appreciated by Liang-Gee Chen, the

minister of the Ministry of Science and Technology, in his personal Facebook account.

E+—EEMRER -ONE BRRERAIFHE - HERHNBIFENE -
The 11th NARLabs Instrument Technology Innovation Competition, i-ONE, gathered together the makers of a new

generation.

2019/11/07

BERPLERRARSEHREHE "EEMAEDMAERERIL,  FERRBEANEBEESZSERSR
HERREE—2-
“Cancer detection reagent development and commercialization”, as developed and guided
by TIRI in cooperation with CGU, won the outstanding case award champion in Industry-
Academia Catalyst E-Platform (I-ACE) Show held by the Ministry of Science and Technology
BRALERRAZSFRABHE " REMISEBRABENAERL . - FRREDINEEEERERPHIE

BEYIRE OCBM 1 B8 » Rt OEENER - HEREZRIFRALRE  WEFXEE « Z8F -
RAEXES  BRICTHAT RRARIEAN GMP SEFRE - EEFRAIMNARAEE CHerrl 55 » 185
IR 2020 FRFEE LT -

TIRI developed and guided “cancer detection reagent development and commercialization” in cooperation

with Chang Gung University, and quantified the contents of the new tumor biomarker “OCBM 1" in sputum

samples by using immunoassay, to be an index to screen oral cancer. Its advantages are non-invasive
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collection, easy collection method, simple operation, and high patient acceptance. At present, the prototype
has been developed and the products have been in the high-volume manufacturing of GMP. Clinical trials are
being conducted at home and abroad, and the marketing license is being applied. The products are expected

to be marketed in succession after 2020.

BRPOHEERERRERRRE -2
TIRI winning the outstanding case award champion of
MOST I-ACE Show

2019/11/15

MK FHRERME R4 ERRHEERE, K% TPERERXIEESESE 21 ERKXEERE,

“Team of Optics Development for Space Missions and Industry” won “the technological
management award of the 21st session by the Chinese Society for Management of
Technology”

"EELREHEENME BT ENBRAL ) BYAERRITL 45 FLUERENTEMGLE - EE
BRBAT  —F—ME > =R OEIEREENIEAMRE - 5Tk "BRMAANER . - REERAESTH—
BHERE - ROKAETARAGRORMTIEAF ERIEMEL TRRFBHERES  TEMEZHINE
FER%ER FEESZERFEXTRIBELCER -

“The optical components and optical sub assembly of the Formosat-5 satellite remote sensing instrument”
is based on more than 45 years’ of the optical manufacturing technology of TIRIL. With the efforts of the team,
the bottleneck of meter-scale aspheric optics fabrication technology has been broken through step by step,
and optics for space missions have been created, marking a new milestone for Taiwan’'s aerospace history.
The key technologies of meter-scale aspheric optical components and optical systems have been introduced
into the semiconductor industry in the direction of more value-added applications to promote business

opportunities and domestic developments of Taiwan's instrument industry continuously.

ZE  TMAEREUMNS BTG RRRMEER REETE ) A8 RESEIEERRPOHEER (5 )
Left: “Team of Optics Development for Space Missions and Industry” won the affirmation.
Right: Deputy Director General Dr. Fong-Zhi Chen accepted the prize on behalf of TIRI (first right).



2019/11/23

AP REESHEBIEE 2019 ZRMHNE, BRANERBEERIN RUERHASFHRE-

“2019 Joint Seminar of Optical Systems Integration R&D Consortium” brought together
interdisciplinary experts and scholars to promote the opportunity of industry-academia
cooperation

BRIRL T RERGEARERE , B T AERRBESMEEE 2019 AR S, B T EARER T
DR BHEESAE , > B 2013 FRIZOMFELER @ B HESM =8 /EZMITRR - KRBT
BREGREE - LUSORERBARBRE « EXER - AENRIREYEERBEMAE R —ERAZM * 3
A NFEIEIES B AR R G E R REERMER - RFRERNREINERRIM » BB LEFHRE -

The TIRI “Optical Systems Integration R&D Consortium” held the “2019 Joint Seminar of Optical Systems
Integration R&D Consortium” and “Technical Service Promotion Seminar of Taiwan Instrument Research
Institute, NARLabs". Since its establishment in 2013, the exchange platform has contributed to the research
results of many industry-academia cooperation cases. Through various topical discussions, it made the
participants think about the applications of related technologies, and promoted the exchange of experts in

different fields to create more opportunities for cooperation.

REILFEZRERRIHIR - UREEEELBRE - ATHEE - £BHREL SN HEREER —2RARR °
The professors from all universities and the manufacturers in precision optical instrument manufacturing, vacuum coating,
biomedical innovation and semiconductor equipment gathered for in-depth exchanges.
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2019 FIEHRELEF

& Eh Event

PEREGEIRSES
Chinese Metrology Society

£ B (EM Participating Work

HETHABAFREC " RERR
RERUBI2R B R BERERI AR

“High-throughput Wafer level
Probing System for Micro
Gas Sensors” developed in
cooperation with Epistar

¥EEIFH Award

% 15 EFFEREMZAIEE

Innovation award for metrology
technology research and
development of the 15t session

2019 BERIHIMBES
2019 Taiwan Innotech Expo

HETAERFREL " RER
REERCRIZR BRI R

“High-throughput Wafer level
Probing System for Micro
Gas Sensors” developed in
cooperation with Epistar

NERAM 8
Shortlisted for a technology
award

hERENEEEEY

Chinese Society for Management
of Technology

PR 7 AR B BN 8K ' B2 T 4 B 2
AT E X

Team of Optics Development for
Space Missions and Industry

% 21 ERHEER—SMERE

Technological management
award of the 215t session -
academia team

108 % [ BB AR ERRRE
BERETS

2019 Achievement Publication
and Performance Appraisal
Meeting of “Industry-Academy
Collaborative Research Projects”

B AEHY I E RN T
BRI

Development of exposure
machines by using high
uniformity UV-LED array light
sources

EERRERERIE

Industry-academy collaborative
achievements outstanding brief
award

108 £ " EEA{ERTEMRER
BEWETS

2019 Achievement Publication
and Performance Appraisal
Meeting of “Industry-Academy
Collaborative Research Projects”

st E & NAL MK R IKE & 5
T BRI

Development of infrared pulsed
laser machining optical system
combining refraction and
diffraction

EERR SRR

Special award for the poster
presentation of industry academy
collaborative achievements

BHxEB 108 Fix ANEEESZAF
BRBRE

2019 Industry-Academia Catalyst
E-Platform (I-ACE) Show of

the Ministry of Science and
Technology

BEAEARB AR M e

Cancer detection reagent
development and
commercialization

HEEBRRE—RBLEREAR
SRpRET
First prize for guide of

outstanding case award and silver
medal for best popularity

REBEMREE 108 FESERE
% 39 EEMTT SRERBER
RBER

The Best Microscopic Image
Award of 2019 Annual Conference
and 39t Seminar by Microscopy
Society of Taiwan

BRARRBEGEINT

Crystal structure analysis of
monoclinic crystal system

REBRUEEHRBERE— —F
BRERHMNE— T =R

First and second prizes for best
microscopic image, and first,
second, and third prizes for best
poster paper




HEOE FE X BB Development of Instrument Technology
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FEREEXREHR

SEEE-5EMEH 12 NEFEMXRK

12-inch Atomic Layer Etching System

ERPOFZRERFREBZFEENNMZI RS  HRTELXEEERELEME L EXIHERR 5
nm Gate-All-Around MOSFETs JTAEIZEMAZIRAR @ BB RE R NEEMEBRME R - KRES|EE
EBR A S RBETAMES 10 KL T2 EE kS o

The atomic layer etching system, as developed by TIRI, has
the ability to control atomic processes, and uses the atomic
layer etching process for advanced materials. It has been
successfully applied to the selective etching process of 5 nm
Gate-All-Around MOSFETs components, thus, improving the
technical level of instruments and equipment self-fabrication,
as well as process research and development. In the future,
it will lead industrial and academic circles to overcome the
critical challenge of miniaturizing logic components to less
than 10 nm.

R System specifications :

® 12 inch @E®FE 12 inch wafer process

* ICP k&4 ICP pulse plasma : 13.56 MHz ~ 3 kW ~ 1 kHz EREpSEX start frequency
@ Platen &/# Platen electrode : 13.56 MHz ~ 0.1 — 300 W

* SHESR S BB High-frequency process gas switching

A RERERBZNITEREN ALD/Thermal ALE 5%fi
6-inch ALD/Thermal ALE Cluster System

ERPOATRBNLERERR NIRRT BRI R
BAERT% - RIBRERERNARRBETE - BT H
BEMNNEME - Thermal ALE BAHERILIFH AT
HRARE  ERFSHRIBRMNERE - SaRHES
ERZIR - BRIERANFERXA RIS RETHIE -
2N Gate-All-Around (GAA) 3D &34 ©

The system developed by TIRI can be used to switch
atomic layer depositions or etching process modules,
which significantly reduces air contamination between

films and provides excellent interfaces for components. The thermal ALE module is the first to regulate the
process temperature by lifting. A special gas is adsorbed on the surface at low temperature and desorbed
to achieve etching at high temperature. Currently, it is applied to process component testing, which is the

forefront of the semiconductor industry, such as Gate-All-Around (GAA) 3D.

FR R System specifications :

* 5 R~ Sample size © 6 inch

* ZMEE Sample thickness< 1 cm
* #KL Material @ HfO2, Al203, AIN



K LEE 1 NERRFERE

Desktop ALE System

BRPOAMERNERTSRRARERG - BEZEAR
X KRBT AL MR AR % - R ERVRSA S/
KiEEERSAMYIBRBRERENE - BETRMRE
AIBRYIMEHHRE -

The atomic etching process system developed by TIRI

is widely used for etching process-related research and

new material development. The desktop system is space-

S

efficient, the process cavity flow field is evenly distributed,

and process safety protection is planned, thus, saving precursor materials during research and development.

R System specifications :
* MEARERA( - BRERRREREHREERE -
Modular heating carriers with optional modules for various temperature conditions.
¢ EERBHEZTEPIRFIEE 5 ms BE
The operational speed of the vacuum valve is 5 ms for process control.
* RiELL SEMI S2 A8#0:85
System designed according to SEMI S2 specifications.

BEfLiE | REESEEARRK

Intelligent Mask/Wafer Transfer System

BEMEEERGRFRHABR R OESBRBEEHA > ERFEHRERE  ESRIBOLERE—X
EAL - MBI MRENRE  IERARFEEBRAREDAAEIcREGERS  HHBERERESR 100
um LU - %t E N & BEURR MR B A -

ABojouyda] uswinisug jo uswdorsq R BA

The feature of this automatic transfer system is re-
positioning each time by an image recognition algorithm
in combination with mechanical visual alignment to
suppress the progression of alignment errors while
the mask is removed or placed. It can be applied to
the wafer transfer system used in the semiconductor
exposure process to reduce the alignment accuracy error
to less than 100 pm and avoid the failure of mask and

wafer placement.

R System specifications :

* L BEIRMIBRERE Calibration accuracy of mask transfer position < 0.1 mm
* R EFIEEEFSE Repeatability error of wafer transfer : £0.02 mm

* AL RTENERRTE - BEECAEE -

Coordinate setting and action path planning for multi-point positioning

27



it 57 5 Bl R E K RS R RIZZ H A RE B R R

High-throughput Wafer-level Probing System for Micro Gas Sensors

EBRROEZREEEEREHERR - BEE
BTN BRI - LR & B R AN
REERCAZ (RO A ) 26E - BRFAEZHE K
BREMREE AR - WRENHEKBENEER
FRREEDR  BOHRKERRE | BIMIEERIE
ABRER  BUNERE  EeLEENRREDE -

TIRI was first to integrate a vacuum chamber gas
supply system, automatic optical alignment, and
electrical probing equipment. This system can test
the performance of multiple gas sensors (sensing
chips) in the wafer stage at the same time, which
greatly shortens the testing time, and checks the
quality and classification of all chips before packaging to save packaging resources. In addition, it can return

test results, in order to improve the process and enhance production efficiency and quality.

F i #4& System specifications :

* B BB Automatic optical alignment : 5 pm/pixel
* ZEHIEVEE Wafer heating temperature : ~ 200 °C

* /2[E5 4T Line array probe card © 10 die/probing

* = 81588 Measuring gas © H2 ~ H2S ~ NH3 » C2HsOH ~ CO

B mER

#% EENEs[O8R CIGS KBS AEtR BB L2 18 iRIE

In-line Optical Inspection Equipment for CIGS Solar Panels

BRIPLRAER CIGS KEEE
IR R R R AR IR A
BEERALHMBRER - BERAIE
RE G IRSRERELRE D A
AR BB S R AR H A ERIE S
FERE  DEFRRAMNE  ETR
HE (NERTIE ) NABRRRES -

TIRI developed the customized

automatic in-line panel inspection

equipment for Taiwan's CIGS solar panel manufacturers, in order to correct the shortcomings of time
consumption and partial inspection in traditional manual sampling, and improve manufacturing efficiency
and yield. Moreover, the parameter changes of production equipment can be analyzed based on the panel
material inspection results, which expects to identify problems early for equipment improvement (such as

cutter replacement) and process adjustment.



R System specifications :
o SHIEBI M R Panel size for measurement and test © 1220 mm X 620 mm
* FLEFRMTE Optical resolution © 5 um/pixel
* %8I3 AE Detection efficiency < 60 ) ( &R 1 L ER B F RS )
* IR 58IE B Items of inspection :
(1) $EARFTSE coating width
(2) JIEIZ 48 E cutting line width
(3) E#2FE KBk spacing & straightness
(4) S5ZHAI pollution particles
(5) #B#& AR collapse of film edge

EEMEEERHM

Smart Factory Monitoring System

BRAOEMEANREXZNESMEEERLHERT
& DRSS RERARBARERBERNDRE - B
DERS » KRARBEREEERR » BIRIBEENEE - BEH
BRUAR  EREESG  EIMENAER - BBEZER
BLEE  ERCNEXRERNETRENNTE  FRS
"EXARHFT AR TR, EEEREERERAGRERE

TIRI provides a solution for smart factory monitoring
systems, which is applicable to manufacturing, in order
to collect the data of machines, equipment, and environmental facilities, such as temperature, humidity,
and power consumption, as based on the concept of IoT. After big data processing and application, it can
improve the efficiency of equipment operation, reduce the risk of machine failures, and extend machine life,
aiming to achieve the goal of cost-saving. Neat and intuitive-based graphs can be shown by the monitoring
app on portable devices, such as mobile phones and tablets. “A scholar knows all the world’s affairs without

going outdoors” is the best interpretation of the smart factory monitoring system.

R T System specifications :
* RREFENREREBIAC 2R

Real-time display and graphical presentation of device data
* R BRI A B B IRRE ]

Historical data interval query and report exporting
¢ XS RN R BN B AR EER

Real-time on-line state confirmation and abnormal alarm of all factory areas
¢ R EREREE

Factory division authority management
* =ik Web B8R

Remote Web display

L
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RIAERIE O ZimF EAHEE Al R

Thermal Deformation Monitoring Al System in Sub Cell Alignment Turning System

RAEHBEZRESR

BMAEEMTRE » AFK

BRI RO PTG F R AR A B B E OV E2RE0R AT
UKk BRNMUBE - REAFEBEESANRERERM NETE
BER > WREERSREINIEREBH-ATIEREEE
EIRBIRE - RAMIER Rtz BB TRRERE - A AR
BB HIE OV I TR &R FHE R

IR °

Machining errors are likely to be produced during the

lens turning process due to the deformation caused by the temperature rise of the turntable. The sub

cell alignment turning system, as designed and developed by TIR], is equipped with a thermometer and a

capacitive displacement sensor, in order to measure data at different speeds of the hydrostatic pressure

turntable and to establish a model to identify artificial intelligence algorithms according to the machine

features and machining needs. With good performance in predicting thermal displacement, this system

can effectively compensate the deformation caused by the temperature rise of the turntable during the

machining of the alignment turning system.

R System specifications :

& ZFEFNEEH Software and firmware interface of the system : NI DAQ module * Python 3.6.8 * Tensorflow

1.13.1 ~ Keras 2.24

& BE(TTERIFEIELYS 75 = Mean square error (MSE) of thermal displacement prediction index : 0.000159
* R? JRLEAE the betermination coefficient of R? (R%-score) : 0.9970

BERLPHEEER

A ERARRIE thZ EEEREN
RS REER R

Biomedical Microscope Image with
the Hyperspectral Analysis System

ERROESEMIGRESLEEA
THAZRARRESEGALSZNE  FB%
BREZENH N0 PRSI &
SEBEERN - AR ERNERREER
AR~ FEERA ~ WIR AR EE
BB RED TS o

TIRI integrated microscopic imaging with
hyperspectral modules and developed
the Al software for cytopathic imaging
classification, which can distinguish

different tissues and cells, and obtain

HmpREE R B

A

EHRAMR

/

FERERRRIRA



relevant spectral information through deep image learning. It can be widely applied to the cytopathic analysis

platform to test prostate tissues, cervical smears, and urothelial cells.

-?%?‘E*E’f% System specifications :
SRR R~ Hyperspectral detector size (LxWxH) © 28 cm x 24 cm x 55 cm
* MR fEER Amplification ratio © 100
* ZEERHTE Spatial resolution : 2 um
* st Rl EE[E Spectral detection range © 400 nm — 1000 nm
® SR HTE Spectral resolution 5 nm

AJENBERERER IR

Remote Measurement Device for the Bridge Base Cracks

L

BRI OMRBENBEXRESNG  IZBESTHRERZENHEA
I A RIS - iR B R ST AR S E LR REGTRIE - HEEA
FERRE 2 EUEMATIRERENE RS - FARE8 WI-FI ARBNERT
BHRREREN M EEEREEETEBEE

The measurement device for bridge base cracks, as developed by TIRI, can
control the horizontal rotation angles and pitching angles of the auxiliary
measurement tools through the intelligent mobile device, and record the
reference coordinates of 4 laser spots and laser ranges. These angles and
distance parameters are integrated with the crack photos taken by the
camera to calculate the crack width through the WI-FI server or cloud, and

sent the data back to the user's intelligent mobile device.

RF I System specifications :
* K jeEE A Horizontal rotation angle : £30°
* fF{IA [ Pitching angle : +90°~-60°
* =8/758E Measurement distance = 30 m
* BE NP2 BEE R EAK meta 1
The angle and distance parameters are integrated with the photos into a meta format
¢ &23E & Instrument weigh < 20 kg

ABojouyda] uswinisul jo uswdors G X BiawH
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HERIEERESR - "BMEREEERRREEETTES ., 58

Promotion of Forward-Looking Fundamental Construction - “Advanced Research
Instrumentation Development Service Platform” Project

BRI LU REL TR BERMTR LSRR }Eﬁ/\%%ﬂﬂ  BHEFIEERERETN BN ERSRE
B BRARE TS BEEME - TREVREFTERESHIRERRFBERED BT BRPERNFE
ERRBEXEASWINEE ¥ SRR ERMILERE - £ WH(?? EffEF ERRERBESR  KBESHNA
HERER I DR Tl 50 0 WAS BN F BRI BT - WRHBERN B BRI ERERIBERIINES
A SRR EREE o

2019 FEEKRANT :
. /J\*'JiLWB%%I%(H%%MﬁJ* L/S 5 um) EE¥ETBREE (BRLERITE L/S 2 um) Z R4S BRI LB 1L -
BREIEE ~ HRFELS - S REYMNTREERERSE W ENRREERE  RERBEEAR

ﬁ%éo

* FINRARTEREESNETHHEEREBELSVEEE @ #ERETHARMNREFEMZIEE - LR
ALE AR IhEF R 5 nm Gate-all-around MOSFETs JUAFBIZ M AR ZIBURE - W ILIRITE AT IS 4 R T B
8%l | JIERFIRAEERBRE TEM RAREE ZBRE

® F7 750 Cluster ALD/Thermal ALE Ri2FE » HBRRISRYIAM (40 © 357 RASIRC E2)ER Air Liquid) 72
L& DUBRFS B A B RS RET A EARR 9T thRIR{EERE AL ~ 3UBKRE  PIUKRE  H7EFERPOH
BAARZSEMEERLREER ALD 5B =2 Coupon ALD 4k °

B B REFREHZRMNREERBERILITE 4 HRFEHZ
| RERER

Self-developed atomic layer etching technology introduced into

customized 4-inch atomic layer etching/deposition system for

National Tsing Hua University

TIRI has accumulated abundant experience in the research and development of optoelectronic
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 self-develop high-end packaging equipment for
semiconductor process technology in Taiwan, thus, gradually assisting Taiwan’'s semiconductor equipment
industry to expand into the semiconductor process equipment supply chain, in order that Taiwanese
manufacturers can deploy and level up the semiconductor process equipment 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 the equipment enters the plant.

yswdolaasg 1 ydleasay pajusuio-uoissiN N EH TSR
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The main achievements of 2019 are as follows:

¢ Assembled, tested, and optimized the stepper (L/S:5um) and mask aligner (L/S:2um), and integrated the
projection lens, light source systems, mask/wafer alignment platforms, and overall systems. This technology
will be oriented towards the equipment industry, and promote the upgrading and improvement of the
equipment industry.

¢ Successfully developed the atomic layer etching equipment suitable for the development of green high-
power component technology such as high-power component manufacturing processes and low-loss &
high-efficiency circuits. The self-developed ALE equipment has applied to the selective etching process of
5nm gate-all-around MOSFETs and also introduced its technology into the 4-inch atomic layer etching/
deposition systems as the key equipment for producing a protective layer for TEM test chips in National
Tsing Hua University.

¢ Established the 6-inch Cluster ALD/Thermal ALE process platform. International leading precursor
manufacturers (such as RASIRC in the US and Air Liquid in France) also performed preliminary research
by adopting this platform to serve Taiwan’'s semiconductor foundries. Indirectly promoted the National
Taiwan University, National Chiao Tung University, National Sun Yat-sen University, Taiwan Semiconductor
Research Institute, and academic institutions in Japan to jointly use the Coupon ALD system of the ALD Joint

Laboratory.

P2 T EMPRSTE S SRR REABRR RN , RilUERIE 0 B T BN SHEERRBERETE ) SHERR -
The achievements of the “Advanced Research Instrumentation Development Service Platform” project were published in
the technical forum of "NARLabs advanced semiconductor devices and process technology”.

HIREEMMESR A5 E

Promotion of Medical Device Accelerator for Value Creation Project

BRPOERBSEBRRR O EREHRAEELERAREET] - RANT BB 5 3 S SR8
Bret—uhIURTs - FEHARIEEMINESRFE - INENRBEBNARCEZENME  WkAEEIL BBz
AMBEEHETRR @ NEHA LB E L BRET RS - BAEBEXRERF -



2019 FEERRAT ¢

* ZETHREBE iRt EmBERAGMEERFEGANRBE TS - WA E R R BRI R E &
RAGHSE @ MiEREMFARRFEESBERRE -

* 2E "EERAEEH ) BERE  REREREELZME (MR CT ~ C-arm X Ji ~ BEE ) B ESN
BRGIRE  EAERZEVEXCRBRE - BEERIEERSE @ RE_HESRARERR=HFRAIIMNE
B 0 KR 3D FIENNEMREMEEBCER - SEEBAXNBMEE(ESAEGMETK » TRIKEES
FMAE RS R ERERER - AR RESR LA S EBRETRT - MERRATR 3D JINERE
MmBRE °

¢ 2019 FARFEEHE 2 MEIERHERERE  BRKELYRERNERARMKEFMEMALLIG ISO
13485 FIfRFAE ~ AR ERAR S AEREAEBIEAEiB3EE FDA 510(k) EMETA - BRUEEFTAIA
AEMARETISES - 5% 3 B EBARTREEEZE SRS  ETARER - INERMRARE
NERIRIER °

BRAOEREXBEFERZHSE "EERISEFERERL, H BERREE
ABREBRSERREREREE % -

“Cancer detection reagent development and commercialization”, as developed
and guided by TIRI in cooperation with CGU, won the outstanding case award
champion in Industry-Academia Catalyst E-Platform (I-ACE) Show held by the
Ministry of Science and Technology.

Given its own research and development 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 of 2019 are, as follows:
@ Established the biochip surface modifications and metrology platform, the only platform in Taiwan, to assist
the biochip startups to break through the bottleneck of surface modification technology, and to expand the

services of Medical Device Accelerator to the precision medicine.

Wawdojersq B Yoiessay pajusio-uoissiN 8 EE o i SR
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@ Established a standardized “Image Quality Control” process to ensure that the image quality of laboratory
radiography equipment (MRI, CT, C-arm X-ray machine, and ultrasound) meets the standard for radiography
quality technology, and improved the quality of laboratory animal radiography services. Linked with layered
manufacturing experiments to provide the reconstruction of two-dimensional medical images and the
output of three-dimensional geometric shapes, and expanded the application of 3D printing in the medical
devices and orthopedic devices. Considered the lightweight and bone healing requirements of the implants,
completed the design and process verification procedures of titanium alloy porous structures, provided
porous lightweight structure design services to the research and development teams, and accelerated the
industrial development of customized 3D printing medical devices in Taiwan.

¢ In 2019, the platform assisted two manufacturers to gain international certification. One is the Stereotactic
Guiding Surgical Devices of Brain Navi Biotechnology Co., Ltd. to gain the ISO 13485 certification, and the
other one is the Ceramic Bracket of MEM Dental Technology Co., Ltd. to get the clearance of FDA 510(k),
which effectively promoted the access of startups’ products in the global market. It also assisted three
teams’ products to get IRB (Institutional Review Board) approvals for conducting clinical trials, and further

accelerated the translation of research results into the clinical applications.

HINESRERBRITZAERERZERAEARSE

Promotion of Smart Manufacturing Core Technology-Advanced Technology Development
and Application Project

R EHEAEMA R B E BRI R R BRI - LR B BRI AL ERIESE - 8
ANEEREMREEN RERI - RHMELTENRL BB LBEAR UK  RIRARREB ZSERE
REE  RHEBGREERANSE(CEREREAAT  UBEAS B LEREERRERMAERE
R ZaBEEER  LUXESREESHNEECSSRBEREER

2019 FFERHRMT ¢

& BELRUAZRINEDAE T A B RO SR RIRMSRAOMELRIE R - FARCABREHAI R M2M (H— 1) £
H2M ( A—#) BBEBRR BN AEETRESESREM  ETEERESHEOERRIN - BHIE
AREFEE S M ESR/WRRER S 2G5 BT EAB Lo MAHERREBREE

¢ ERPLABREAMERNTAS  AERESBHREEN @ TREEEBNEARBBREEYS » ETR
P BRI B R o

* EREETEORS - WEEE - - PIEEBCETSEMR  RESSMBRESAKLREERSE -
RERBEARMEBARL RS  BUEERTRATE  WEREBEARHMATRERASEEBGETERAR -

This program has developed smart mechanical sensors and smart technologies through the cooperation
with academic or research communities. The National Applied Research Laboratories and experimental
facilities are used as the manufacturing field, also smart manufacturing networking and data collection
technologies are introduced. In addition, heterogeneous information systems are connected, and the
manufacturing history, data of personnel, materials, environment, and processes in precision optical
manufacturing are 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.



The main achievements of 2019 are as follows:

@ Integrating sensor back-end signal analysis and the processing technologies of the sensor function test
platforms. Through the back-end signal of the sensor, which is a communication bridge between M2M
(machine to machine) and H2M (human to machine). By this program, the small-scale smart factory with
virtual-physical integrated technology was constructed, which performed smart sensor integration and
feedback signal analysis. The smart factory was applied to estimate the remaining useful life of consuming
equipment, such as knives, and the machine could be maintain better.

¢ Manufacturing Execution System was introduced into TIRI Optical Factory, which collected environmental
parameters and manufacturing data, and built a smart manufacturing big data computing platform for image
identification and field monitoring applications.

@ TIRI built the smart centering system, and cooperated with the National Tsing Hua University, National Chung
Hsing University, and National Chung Cheng University to improve the networking and storage services of
the smart machine networking team. Hydrostatic pressure turntable technology was introduced into the
forming system and established the smart forming system platform, which has been provided to Institute of
NanoEngineering and MicroSystems, and the Department of Dynamic Machinery of Tsing Hua University for

experimental testing.

B PONBRTRE S IRIEE R AL EEERR
Intelligent environment and energy monitoring system for the demonstration site of the TIRI optical
factory

yswdolaasg 1 ydleasay pajusuio-uoissiN N EH TSR
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EFFRRSIESR

International Research Cooperation Projects
BRI OEREBEIRER EUEREELIARMT S NETIHAF  BERREXNAFZER  AFEER
AR EEIRIN RS

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 in the future. The following

is a progress summary of cooperative projects.

B {EBE{I Cooperating Unit ‘ B {ERE R Subject of Cooperation £FFE Year
s x * AT MRS ATR R B B
AHRRUARENBERAR | 00 1 mas g = pam RS
RIKEN, the Institute of Physical I \/Af = b—“ b \Ad I ,FI " 2014—2020
and Chemical Research, Japan D'eve opment of N-IR roadband, mu ti-layer, three-
dimensional metamaterials
¢ ALD RABEEMEBARN NiTi SRz S TER T
TiO2/Pt {REMR
g R BB R R Frac’Fure—resis.ta?nt TiO2/Pt composite p.rote.ctive
] _ coating on NiTi stent by ALD nanolamination 2014—2020
Ins.tltute of Physics, Academy of o ALD JIFESEEREE ST NITI Aam204Y)
Science (IoP, ASCR), Czech o
A
Atomic layer deposited TiO2 and Al203 coatings on
NiTi alloy
LRI R EE Ea==lp e W e
MRBETHATL | e mmmsn
LI 7Ll el a e Advanced Image and Optics Applications 20142020
Center (imec), Belgium 9 P PP
BAHBBRRZE2RERRAT AERIBHREERS 5017—2020
Underwriters Laboratories, USA Biomedical environment construction project
FEAAMEERAE RO Ss &N as R AU FE 3
Universita degli Studi del Sannio, | Development of Analog-to-Information Converter 2017—2020
Italy (AIC) Prototype Board
SN i B E A ET L .
FOPRRREISEAEL | cRERARRRSTTER
ationa itive Manufacturing . . S . . 2018—2020
Innovation Cluster (NAMIC), Biomedical Applications and Additive Manufacturing
. Technology
Singapore
REFZ B ER
BIOTECIBST Hi&= B R R AR 0152020
BIOTEC-IBST of National Science Rapid Genetic Testing for Precision Medicine
and Technology Development
Agency (NSTDA), Thailand

uonesadoo) |euoneusiu] TFOPIHER
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SFEalFlesiEBEft

Cooperative Memorandum of Understanding

IR AEB BB ~ FTIEHFRRERERFRE - BRPOERAIMEERMEE @ BIERIHE 2 ¥
ZH - "RABSARE - RO ERE T BB RE] S FR S

One of the missions carried by NARLabs is to establish a global and world-class R&D platform. TIRI actively
promotes R&D capabilities to cooperate with industry, academic and research institutions in countries around
the world to enhance its international visibility. TIRI currently has cooperative MOUs with the following units:

* OARBIATBOE AL ZTAT
RIKEN, the Institute of Physical and Chemical Research, Japan
* ERMERERKES
Universita degli Studi del Sannio, Italy
* BHERL2HEERAT
Underwriters Laboratories, USA
* R R 2GR
Institute of Physics, Academy of Sciences, Czech Republic
& SN IR A BIERHT RO
National Additive Manufacturing Innovation Cluster (NAMIC), Singapore
* LERIRF IS EE T ST RO
Interuniversity MicroElectronics Center (imec), Belgium
¢ 0K Edgecross 83
Edgecross Consortium (ECC), Japan

AREENISERENFEHBEE RN
NSTDA-NARLabs Joint Workshop & Exhibition was held at Thailand Science Park



£ HEI PR R IR R E(F
Involvement in the International Instrument Technology Organizations
BRI OTER2 HE RN AR - LURTTBIBRA 2 E B S U E 2 - RO FT 2B A BZLY 8B
T
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:
* XERFTRNSELEIE
American Society of Mechanical Engineers (ASME) Taiwan Section
¢ [EEE S| SAESRMA R
IEEE Instrumentation and Measurement Society (IMS) Taipei Chapter
* ERNEHE
Society for Experimental Mechanics (SEM)
* SEEZEERESE

American Vacuum Society (AVS) Taiwan Chapter

HEMPOBEBMNEMS (F=) BE EEE BRRERRWAE
EtPERKRESNNBERRREENZ 12MTC 2019 EIFR
HETE -

Led by direct general of TIRI, Prof. Yao-Joe Yang (third right),
Delegation of IMS Taipei Section Chapter participated in
I2MTC 2019 at Auckland, New Zealand.

REBRFRHBUEMRZRRZESESHTILEBEEER P OB
Delegation of National Science and Technology Development Agency (NSTDA) from Thailand visited TIRI at

Hsinchu Biomedical Science Park

uonesadoo) |euoneusiu] TFOPIHER
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ESERARRRETHGERARAZTRAET

Commissioned Research and Manufacturing Service for Advanced Instrument and
Key Component

BRY BEEHRMNRE  BRPORFIREMME - RBEXRARS  REEZ X2 tHERE
PERERTAMCEN - B - ROBERIARE » 2019 FREESMSARURTEHRBF R 1,930 4
B R ERGSREWBETRIEM R AR EZERME -

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 instruments, optical system, and key components. In 2019 we provided a total of 1,930
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) 22 FFLEHE Commissioned Research Projects from Academia
SIRBMRIENT » HBERNNERE  ZERFHEBRAZIAERRIOMBRSIF - GRPOEEESMR
MERERAESRET - 2019 FERAGNEMHHRSE - BB IN TR -
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 2019, only some of whom are listed below.

ZALETE Project Title S{EE% Partner

DT R R INRCH R AR B EE AL
High Resolution UV Band Lens of Mask Aligner National Taiwan University
BISEERE ~ BB ARE ~ B RESES
AQl REERVAIRIRIFFEERE REET 8 B EERILFESHEAE
AQI Gas Sensor Service Platform Project 8 research teams from 5 schools (such as NTU,

NTHU, NCKU, and so on) are joint in this project.

B B BB &1 S EAE BT FT S A
Stitch File Automatic Generation System for Image »

Irregular Needling Machine Embroidery el Cnee) ) PR Esis;

ENRREENEERBNE TENRRHZ
Early Warning Street Light Automatic
Transformation Prediction System

EAVESFeR TN
National Taiwan Ocean University

EARAROEREERER EERICH R B

BB Fa % ERRE
Development of Collimator Design and Testing Feng Chia University

Technology for Meter-scale Space Telescope

3DFHEEEEAERERIERMHE ETNRE

Process of 3D Printing Metal Bone Implants I-Shou University

9IMISS [edluyda] §4
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(2) ¥R E5TEHE Commissioned Research Projects from Industry

BRI L LIREN R B L R an - TEMIRAUITRAEE - BB O BB ARERAFTR - BBB
EBREXR > LESSFHIN  EERREXZMAR » WEBIFREAN G - 2019 FERGHOR
HERS - BB AIN 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-university-institute 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 2019, only some of whom

are listed below.

EELEHE Project Title BEE %7 Type of Industry

oM S B4 B R AR

: . . . EFEMESX
Technology of Integrating Micro Fluidic and Bio-

Electronic component industry

medical Chip
BRI BT R R R AF FERRRIER
OEM of Mask Aligner Optical Components Semiconductor fabrication industry

RFEIE | B RRERE
Atomic Layer Deposition/ Etching System OEM
Project

FERER

Semiconductor industry

A BEE MR NS BERARESX
R&D and Testing Service of Bio-medical Products Medical biotechnology industry

BB Al BN EREdiT e BRRE R AR &S

Combined Al Image Recognition and Cloud BT
Technology with Digital Image Correlation Medical institution
Method for Medical Pathology Image Recognition

Instrument

BEIN LR A B H A RAF
Manufacturing of Optical Lens for the Laser
Processing System

Precision Machinery

TAF 5258 BB ERYHIE B IR AR TS

TAF Certification Laboratories

BRPOREWFEER TAF BEERS @ REETRENRERABREAERYE - REHRESE
BB HMER  SEREEEHAURERSRE - B/ AEFEERENETERBMABELE19E -
BRFOATRMN TAF RIESEAIFARFEEFIINERF OB © https://www.tiri.narl.org.tw/Service/Taf -
BREEIERRKRIER -

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.

ATIEE

Talent cultivation

BRPLHNEEREERNESEAT - HVEERBMRAES LM S - ki TEHEXSEA
TR E ) o (RS ERBEEMREETERNIAT  BRELEESRHE  REEBLINRHHE
2a17RS  ZBEMRBER TUR . DUEBSERIRBRES T - BB HEEHFURE) - LUENBEREZ B

FRZBEMRSEEERIIRELEMTE  FERRBHERATNERE - BESRHREERMAL
2019 FFEAIMAVHT BT LR 5T 2% 30 35 - &F% "TALD Workshop ;  "2019 MEMS Short Course ; ~ " EHZEH
MHAETE ) ~ TERSEMIIRERE ) F - LRBMAFEHE T ERE - 0 "REHER MDR g, -

TIRI has cultivated outstanding professional talents for domestic academia via various workshops and
seminars, and 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 2019, including “"ALD Workshop”, “2019 MEMS Short Course”, "Workshop on Practical Vacuum
Technology” and “Instrument Technology Training Course”. And there were courses related to counseling of

innovation of medical instrument, such as “Seminar on EU Medical Devices Regulation (MDR)".

BHEPORNRSEERMNREBEATE - EEERBAE
BAZ

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

-
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