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Words from Director General
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Taiwan Instrument Research Institute (TIRI), formerly known as ITRC, has always been the powerful ally
for the academia, industry and research bodies in Taiwan and across the globe. With the sophisticated
experience in vacuum technology, precision optics & machining, and opto-electro-mechanical integrations,
TIRI has the strong capability to provide extraordinary instrumentation R&D services for almost all science,

medicine and engineering fields in academia. It is our expertise to develop customized instruments and



equipment for advanced research works. In 2018, there were a total of 94 academic research cooperation
projects, involving 27 universities and research institutes such as NTU, NCKU, NTHU, NCTU and so forth.
Moreover, TIRI jointly executed “Internet of Things (loT) Sensors Service Platform Project” (44 teams out of
17 schools) and “Smart Machinery Service Platform Project” (8 teams out of 11 schools) with outstanding
achievements.

Regarding the international cooperation in 2018, TIRl has made great progress on our long-term
collaboration with Interuniversity Microelectronic Centre (imec) Taiwan Co. We promoted the signing of
cooperation MOU between NARLabs and imec. TIRI and imec are moving forward to develop hyperspectral
technologies in wearable devices together. The collaboration is expected to enhance the relationship
between the NARLabs and global major companies, and to expand the reputation and influence of Taiwan
in the field of instrument technology.

In addition, TIRI continues to help strengthen the domestic R&D capabilities of developing semiconductor
process equipment and precision inspection instrument. In 2018, TIRI organized the “Annual Meeting
of Semiconductor Process and Equipment R&D Alliance”. More than 120 experts from industries and
academia join the events. TIRI also demonstrated a few advanced equipment and key components,
targeting to accelerate academia-industry translation for entrepreneur initiative. Moreover, TIRI hosted
the launch announcement of “Biological 3D Printing Bone Reconstruction System” to showcase the
collaborative outcome by TIRI, Taipei Medical University, and 3D Global Biotech Inc. The “Biological 3D
Printing Bone Reconstruction System” can efficiently shorten surgery time by 3D printing artificial bone,
which completely matches the shape of patients’ missing part without changing their appearance.



Furthermore, TIRI has established the first one-stop service platform conformed to international medical
device regulations in coordination with government policy to create the “Powerhouse of Innovative High
Value Medical Device Industry”. This platform effectively assisted the domestic R&D teams in applying
for international certificates and product marketing authorization. In 2018, we have accomplished the
followings. First, we assisted MicroP Technology to acquire marketing authorization in US and EU, and
secured the high-value purchase order of AG Neovo Dental, the renowned dental equipment brand in
North America. Second, we partnered with China Medical University Hospital of Taiwan and National
Additive Manufacturing Innovation Cluster (NAMIC) of Singapore to form the first Asian team in 3D printing

medical device industry. Through this cooperation, it is expected to bring in more global resources and
strengthen domestic medical device industry. Last, TIRI established the “Asian-Pacific Medical 3D Printing
Service Platform” with Tri-Service General Hospital to enhance the quality of medical care with 3D printing
technology in clinical applications. It is worth mentioning that the Biomedical Platform & Incubation Services
Division of TIRI at Hsinchu Biomedical Park has counseled 38 teams in biomedical industry and assisted

the founding of 6 startups. TIRI has constantly devoted to the development of domestic biomedical industry.

Talent cultivation is also an important task for TIRI. By holding competitions such as “NARlabs Smart
Machinery Competition” and “NARLabs /~ONE Instrument Technology Innovation Competition”, we have
established platforms to encourage young makers to demonstrate their hands-on capabilities in developing
opto-mechatronic systems as well as instruments. Participants are prompted to solve problems with
fundamental science knowledge and creativity, and then enjoy the process of practice.

In the end, | would like to share a great news with all the friends around the world. Before celebrating
the 45! anniversary, our institute has officially renamed as “Taiwan Instrument Research Institute” (TIRI),
approved by the Ministry of Science and Technology. In the future, TIRI will continuously serve as the
pioneer in the domestic instrument-related research, providing key components, system design and
fabrication services. We will also sustainably support the academia research and establish service
platforms. Through the collaboration and integration with all our partners from the academia, industry and
research fields, TIRI has confidence in fulfilling our mission to offer various sorts of R&D innovation and

services.
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AjJEE | Deployment of Manpower

&lt\%’ibﬁ | Core Facilities

(1) BB/ T2 Precision Opto-mechanical Engineering

B 40 SFRELBERIERM - RUUBE BT RARRTRIFERE - HEAKE—ARAAROEIFERE
FEMN LAY o

Having accumulated 40 years of experience in precision optics and machining, TIRI provides precision
opto-mechanical device and system design & manufacturing services. We are the only organization which
can provide fabricating service for large aspheric optics in Taiwan. Our core facilities include:

® BIEE L BN EEM Single Point Diamond Turning, SPDT

® K O1& CNC #ih ¢ Ed 8|55 % Large-aperture CNC Polishing and Inspection
® WL EEML M Magnetorheological Finishing, MRF

® JEIRE PN T ¥ & Aspheric Stitching Interferometric Inspection, ASI

® BEHEE =Rt EN# Ultrahigh Accurate 3-D Profilometer, UA3P

® =51 E /% Turning Centering Machine



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

BRPORERNEZERTRIRN » TN EEBRRESMERRRER - LAEZRFRREIM - =B4t%k
ERTRGRE  BRRERRIMRERE 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 :

® R [7K45E HiEME Z 4 Large-aperture Lens Coating System

® SR EBIRIE R High Power Impulse Magnetron Sputtering, HiPIMS

® BREBIERHEFENE FEMEE Aberration Corrected Scanning Transmission Electron Microscope (STEM)
® 8 It = 3D AR T BJIE A 8” Batch-type 3D Structure Atomic Layer Deposition System



(3) EEFHLIASIRIEEE Medical Device Testing & Verification Laboratories

BRPONHTEBEEREMEERBROERE - ERRIRIEERE  WIRHUEERSMZEEME
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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:

® S EMERAFTEZH Metallic Material Additive Manufacture System

® F B AMBIFT R4 Polymer Material Additive Manufacture System

® £ HEM K ER Biomechanics Material Testing Machine

® £ )& K RE N E 4 Biochip Surface Modification System

® EMAFT R B ERAHTEH: Bio-molecular Interaction Analysis System

® ) Y EEH R AT A Polymer Material Additive Manufacture System

ﬁ%ﬁﬂitﬁﬁ | Business Cooperation Model

BRPOEBEA "IREEFNER  MEERN iR L VEREENERET  NENENEEE
ROHBEWNTR - MR EZAEENEE © WM "AIFTBER « BATEERY , Ba NEMER
RE(CRESRER - BAREFBNWRBINER D - FBILFSERRAL » FrETHEERL -

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 our industry chain. The diagram below illustrates the
operating model of a semiconductor factory.
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IEHE?%EF:H | Main Services

® 17T RBUREHE Executing crucial policy tasks (Government)
® IEEEEiTETE Supporting major academic projects (Academia)
® srivilT (B ) Mk Commercializing novel technologies (Industry)

® HHRIE B Promoting popular science education (Talent Cultivation)
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BRI R B T2 A
22 (ASME) &E &2 2018
B EERMEE  BERE
(SPDC)  BAAIR BB EIRIES -
FTIE C BB A °

TIRI worked with ASME Taiwan
to organize 2018 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 “Robot Football: Goooaaalll!!!”.

(e)—e 2018/03/27

##HM®ER * (£# ) NAMIC Managing Director Ho Chaw Sing *
B ERffER « PEIEEXBMRERABERER
MOU signing ceremony: NAMIC Managing Director Chaw Sing
Ho, President of NARLabs Yeong-Her Wang, and Dean of China
Medical University Hospital De-Yang Cho (from e left).

EIFR S (F EiR{Eih EEERER EERR

International Cooperation — from Local to Global, Looking forward to the Future

Iﬁ%ﬁ@ﬁWﬁim$ﬁ§%ﬁmW&%EﬁﬁMﬁ“M%L@ﬁ¢uﬁ3H27E =7
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LR FDA Z%Eff@ BT DN RER R RT3 B S, KRR B e iR iR AR dn TR K - BIAT Rl
DR ORHE—EINIRE & - WENETARWRAISBIRERE AR - BT



NARLabs Medical Device Alliance, China Medical University Hospital (CMUH) of Taiwan
and the National Additive Manufacturing Innovation Cluster (NAMIC) of Singapore signed
Memorandum of Understanding (MOU) on March 27t 2018. This is the first international
cooperative MOU signed by NARLabs Medical Device Alliance. The structural design for
bone plate will be the first cooperation topic and targeting the FDA application. Under the
MOQOU, The National University of Singapore and National University Hospital will provide
clinical product requirements. TIRI and National Laboratory Animal Center will provide one-
stop service platform in device testing, data validation, biocompatibility testing, and animal

research.

2018/05/09
SHSFERAERSPARRRTE - TEHRE Al IFEK

Joint R&D Fair and Exhibition of IoT Sensors and Smart Machinery Projects for Creating
the Al Era in Taiwan

BRPOEHREMERTE - X 5 B 9 BEN "YEERASKRE TS, & "TRREEL
WRARERBERRES  EMAFERASHRURETS - " WBERNSRE TS
17 1R 44 BBk 0 B 4 HFEAEKEREARETSHRBZRONSRERA - BOINIGHEER
HRBEBNRARERTTA - ErEmERNEELAE L - "EERBEREYE . BB 11 &
8 ElFX - REETR I L&E - FEREENEBVEEMNHZRABRRF R - EMEBIER
WRREEXDNEEERN -

TIRI facilitated the academia-research cooperation projects and organized the Joint R&D
Fair and Exhibition (i.e. demo and talk show) of the “loT Sensors Service Platform Project” and
the “Advanced Intelligent Robotic Module and System Integration” on May 9. There were 44
teams from 17 universities involved in the “loT Sensor Service Platform Project”. So far, four
sets of wearable sensors module applied to personal medical care have permitted to perform
the clinical trials in medical centers or long-term care organizations. Meanwhile, 8 teams from
11 universities involved in the “Smart Machinery Service Platform Project” also demonstrated
the industrial 10T setup and applications. TIRI integrated inter-university machining
equipments and showed the big data collection applied to smart manufacturing situation.
The situation demonstration will benefit the industrial 4.0 talent education and manufacturing

industry reform.
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BRPOIHBAERAEN S B o BEHARETE
Joint R&D Fair and Exhibition of 1oT Sensors and Smart
Machinery Projects facilitated by TIRI was organized on May 9™.

@—o 2018/05/29

fIi& "TESXEER 3D FIENRRFFE S, B TEER.OER 3D FIEIHL,
Creating “Asian Pacific Medical 3D Printing Service Platform” and “National Defense
Medical Center Medical 3D Printing Center”

BRPOE=FRERAEEEL 3D JERMNRBAMERERARRERAIE  WHFEERS
T3D FUENARIFEFAE L - X5 A 29 BEE]AafEE S - 10 A 13 H=F# &5k 3D 7
AL RESRNEMEAORIMEEREREEREETRENRMN » REE TARMEKEREE
HiE, 9 RO BEMEET TEEFM, - EFMRILERSKE RGN EAR 3D B
Bi%58 3D FIENEAGFIEN AR 1.1 SEER - FEIEEZEEMPMTEIE IR - fE
FTEBERT ©

In order to promote medical 3D printing technology and jointly construct a “3D printing
service platform”, TIRI and Tri-Service General Hospital (TSGH) signed a cooperative
Memorandum of Understanding on May 29!, 2018. On Oct. 13! TSGH conducted a
“bone surgery” for the 9-year-old Mongolian boy Amo, who suffered from congenital sacral
pseudoarthrosis. With the technologies of the Medical 3D Printing Center at TSGH and
TIRI's Additive Manufacturing Laboratory located at Hsinchu Biomedical Science Park,
the computerized tomographic image and 3D image were reconstructed and reorganized
successfully before the surgery. With Amo's 1:1 3D printing bone model, the physicians were
capable to have a clearer concept before surgery, and then conducted the surgery more

accurately.
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Witnessed by President of NARLabs Yeong-Her Wang (first from the left) and
Director General of Medical Affairs Bureau Jiann-Torng Chen (first from the right),
Director General of TIRI Yao-Joe Yang (second from the left) and Dean of Tri-
Service General Hospital Chien-Sung Tsai (second from the right) signed the
cooperative MOU of “Asian-Pacific Medical 3D Printing Service Platform”.

@—. 2018/07/26

BRPO2HEREERGESKE QEAUERBAEXRBRBEGEHE  BOIERNE
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TIRI was involved in the

establishment of the first

domestic smart healthcare

service platform with the

alliance partners, GLORIA and

Taiwan Self-Supporting Care

Professional Development

Association. Through the

accelerator service platform of

“NARLabs Medical Device Alliance”, it is expected that TIRI can maximize our services and
provide various services to meet the R&D demands of high-end medical device industry.

15
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{ERk A PrEdLLFIRFREFERZEHID (imec) #EET MOU - i FIREE o E RIS EL /L 2 fE A Fila
The MOU Signing between NARLabs and imec
TIRI and imec collaborate on advanced imaging and optics applications.

BRI OE 2014 FRIELARMEB T MR OEERTETHRAME - 22BAFTS
REGSEAIRR @ RS FEREERR - (B imec BRI SIFBZEM T R
B G B BRI = VY otk FE FR A

Starting the cooperation since 2014, TIRI has built a great relationship with imec Taiwan
Co., and therefore, both sides gratefully decided to sign the MOU for a closer cooperation on

advanced hyperspectral imaging technology.

imec EEIFAPTEET MOU &X
MOU signing ceremony between imec and NARLabs.

@—0 2018/09/20

SRR OEM 72018 BT EBIIRER
MREAEEEAMRTS )  AHTRE
BEMREIMEERMUEERMNZZE
F o BRYNE ALD BT S BEEMIER
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TIRI organized “2018 Atomic Layer Deposition (ALD) Technology Development and Industrial
Application Seminar”, and invited well-known foreign precursor material experts and scholars.
In addition to introducing the ALD applications in various fields, it was a good opportunity to
show the achievements of TIRI's ALD technology. On the other hand, it also strengthened the
connection among TIRI, the academia and industry. In the future, we will continuously bridge
the academia and industry, and assist the development of ALD technology in Taiwan.
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TIRI hosted the seminar of “Semiconductor Process and Equipment R&D Alliance” and

invited nearly 150 experts from the semiconductor industry and the related-field scholars. The

optical key components designed and fabricated by TIRI were demonstrated in the seminar.

The optical key components and modules for i-line stepper include projection lens, filters,

rema lens, illumination lens, and aspherical lens. The i-line stepper developed by TIRI will

apply to advanced IC packaging process, such as 3D IC TSV. This result is expected to serve

as the best foundation and driving force for the development of semiconductor industry in

Taiwan.

2018/10/06
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The 10t NARLabs /-ONE Instrument
Technology Innovation Competition was
organized to cultivate future talents with
independent research and development
capabilities of key equipment in Taiwan.
Through i-ONE competition, students are
encouraged to realize their creativity by the
theoretical practice and develop the hands-
on interest thus contributing the motivation

and initiative of learning.
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Development of “Biological 3D Printing Bone Reconstruction System” to
Shorten Surgery Time and Keep the Facial Appearance Unchanged

BRPORZRBEYRERNDBRAR LRI "4£Y) 3D JNEHREZRF, - AR
BHRTM > ZRMEAY) T OERBEREFENTERS - EM NRABTRELD - T
EfEE— 2R - 3D JIHIFRIBRE THEREBRES W - AIRFHEE2NERERIERE
AR ATBNE - MeEHERFEAm MRS -

TIRI worked with 3D Global Biotech Inc. to successfully develop “Biological 3D Printing
Bone Reconstruction System”. Comparing with traditional surgery, this technology does not
require cutting the tibia or arm tibia of the patient with oral cancer to fill the defect of the lower
jaw. In this way, the surgery time can be shorten by half. Furthermore, the 3D printing artificial
bone can perfectly match the defect of the patient’s lower jaw, so his/her facial appearance is
unchanged.

@—0 2018/11/30

BN a EMEN A B BT - RiEEBEIFRERE - dE¥EE AG Neovo Dental {EEHFHRER
A BRASIAIRBETEE - {EEILE™IS -
TIRI assisted MicroP’s tooth grinder to quickly acquire international certificate

and secure purchase order of AG Neovo Dental to set foot in the market of
North America

%ﬂﬂpﬁ?_ﬁz TR EMANERE | HEIFTAIA T & EMENN R E NS BB 1SO
13485:2016 MERE ~ B CE Mark 57 A » X3%B] FDA 510(k) /TR @ BB RS
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EMBARERESREESN .  TERRENAEEMEEXCAEER -



TIRI led the “NARLabs Medical Device Alliance” to help the startup MICROP to acquire
medical device 1SO13485:2016 quality certificate, EU CE Mark marketing authorization, and
US FDA510 (k) marketing authorization within two years. It is the quickest Taiwan company
that receives the approval of these three global accreditation bodies. It also secured the
purchase order of the renowned dental instrument brand in North America, AG Neovo Dental,
to set foot in the market of North America. This is another example of successful counseling
of startup. NARLabs hosted the ceremony of “Fast Entry of International Market by Medical
Device Startups” on November 30" to demonstrate the specific contribution by this appliance

to domestic medical device industry.

HRIBMEEREFEERRER - ST ORPTREMARE ()  ERMHEIREEMSK - TUV /E
EEREESREIERLE  BRRREAN - BREAREEE - EMRER P OEEFBN - 8EMN
BEERTI AL  AG Neovo Dental BEiHIREEREa 7t « BAFEIRRRIKE -

Ceremony of Fast Entry of International Market by Medical Device Startups (from the left) Vice CEO
of Electronics Testing Center Tsung-Ching Lin, VP of TTMC Ching-Fu Lin, Managing Director of TUV
Rheinland Taiwan Max Lyou, President of NARLabs Yeong-Her Wang, Deputy Minister of Ministry of
Science and Technology Dar-Bin Shieh, Director General of TIRI Yao-Joe Yang, Chairman of MicroP
Technology Stanley Wang, Chairman of AG Neovo Dental Yun Yu, and Dean of Jen-Pin Dental Clinic
Chin-Chang Chen.
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TIRI hosted the 2018 joint winter seminar of Optical Systems Integration R&D Consortium
and TIRI Technical Service Promotion. We invited our partners and experts from academia,
industry, and research institutes to join in this event. TIRI, serving as the bridge between
academia and industry, expects to create more opportunities for conversations and

collaboration.
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J&E) Event

2018 AT BRI B Rr i
2018 The Executive Yuan Award

for Qutstanding Science and
Technology Contribution

‘ LB (EM Participating Work

BE S AT [RIG BN B 1R E5 R4t

ICG Fluorescence Onsite
Visualization and Assessment
System

¥HEIEE Award

Ti2<a

Engineering field

FERBXEEZG 107 FELSE
BB R
2018 Optoelectronic Technology

Contribution Award of the Taiwan
Photonics Society

REmFMmEDNFEEREES R
ICG Fluorescence Onsite

Visualization and Assessment
System

B AR

Optoelectronic Technology
Contribution Award

FERRGETESZSE "5 18 F
BEETETZMEE
Chinese Metrology Society “The

18t Qutstanding Metrology
Engineer Award”

S m Tk TR

Dr. Chien-Nan Hsiao,
Outstanding Metrology Engineer

% 18 B FrE T2

The 18t Outstanding Metrology
Engineer Award

E+_ERRERMELELR
REREE

The 12th NARLabs Outstanding
Scientific Contribution Award

FERBR /BT HRBIE R
PR Al 3
Development of advanced high-

energy plasma/ion auxiliary beam
vacuum deposition technology

B3 RAE

Technology Development-
Outstanding Award

EF+RE
KB
The 12th NARLabs Outstanding
Scientific Contribution Award

KERIFEE AL H

loT FAIZRERE P T R B A
XIEH
loT sensor verification platform

development and relevant
industrial applications

M R#52E

Academic Research-
Outstanding Award

FNERRE R T RS
Bl

The 9™ NARLabs Outstanding
Service Contribution Award

MNetworking ! IEEM R A&
HIF(R TP AR ERREZMNE
FEM .

“Networking! Establishment of
online platform for the write-
off operation of procurement
information system and the
network value-added application.

B AR E R

Outstanding Service Contribution
Award
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Biological 3D Printing Bone Reconstruction System

BRI OEZRAERAFRE TAY D IMNERERRS,, - EREYHERMERERY REERE
RETHEAYBEREFIIENIME - B 3D JEIHRERIERAE - WFEREMALTIR - 8% AJITRE
RIBFE SRS - FREMREE —F  BAVETREENER FDX - 3D JIHERIBREB TABRIERES T -
ARIFHZE2F R ERERZMNATLERS  MeEFARIMNUAE -

TIRI worked with 3D Global Biotech Inc. to develop “Biological 3D Printing Bone Reconstruction System”,
in which the biologically compatible bone filler, autologous growth factors, and biological water gel are used
as the printing material for direct 3D printing of the missing lower jaw bone. There are two major advantages
of this development: first of all, we don’t need to cut off the patient’s tibia and arm tibia, so the surgery time
can be reduced by half; which means there is no need for limb rehabilitation. Secondly, the 3D printing
artificial bone can perfectly match the defect of the patient’s lower jaw, so his/her facial appearance is

unchanged.

System specifications :
® 5 K E 2R~ Maximum forming size : 15 x15 x10 cm3
® FIEN#IHL Printing materials : B #83E7e#) bone filler + 4K [AF autologous growth factors + #2482 biological

water gel
® XY 2T XY resolution : 0.01 mm
® FEFEITE Resolution per layer : 0.4 mm
® 5% H 7K Nozzle diameter : 0.8 mm

® FI|EJ3RE Printing speed : 3 mm/s

ZE YD FIEERERRE AE MR THEBEHTEER -
Left: biological 3D printing bone reconstruction system; Right:
illustration of printed bone of lower jaw.

FMRAFSEEBRFERSTRKZE LENFFERSEIRRY CIGS XGRS AOI Rt
Development of the AOI System for In-line Inspection of CIGS Solar Panel to Meet the
Requirements of Benchmark Enterprise in Taiwan

AROES B ERBRCABESREFEABNERAFEERA M - MIRTEEERFEET R L
HEWARFES - LARIEARRGEARESE  TRRLEEFNRMAIEXR - RERBEEAZHEREE
ERTRARES  DREZEERBILERMEERE - AIRAREERERTER « JRIRcRREE
IR SRS IR TR  ERIBEARRE R 1.22 x 062 FHARZEGRRE < 20 ¥ « BIIERER
Z 98% °
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TIRI has developed an in-line Automatic Optical Inspection (AQOI) equipment by integrating an opto-
mechanical system with an arrayed line scanners and inspection technology for large-scale solar panels
to meet the requirements of benchmark enterprise in Taiwan. Therefore, the parameters of manufacture
equipment and processes can be adjusted in real-time to avoid the losses resulted from the unqualified
products. The equipment has been integrated with the system of mass production line of CIGS solar panel
to real-time monitor the status of production equipment and panels quality. The inspection items include
the width of coated zone, line width and linearity of cutting lines, contaminant particles or peeled area of
coating, and the area of coating collapse along the cutting lines. The image acquisition time for each panel

with 1.22m x 0.62m is less than 20 seconds, and the inspection accuracy is greater than 98%.

AJfERM BRI ER IS R

Hyperspectral with Microscopic System for Bio-Medical Test

BRPOR R GBI EELEEAMEE - BERaa=ARIT A CEBEIT B S CEEIERE - UL
R EICEEBRARMERY - HHEBREERSFEEEYRELSETEALERENE - MAEYR
BENERN  RAEVRIETEBRARRRISLFIERE

TIRI designed and integrated hyperspectral instrument and microscope
lens to produce the microscopic hyperspectral optical module with high
spatial resolution and spectrum resolution in order to assist the hyperspectral
technology applied both at the biomedical and microscopic researches. We
will work with medical team to establish biometric and hyperspectral image
spectral feature database in order to use the difference of biometric spectrum
to enhance the test and interpretation capability of biomedical test of biological

specimen.



System specifications :

® ZCfEfEHfTE Spatial resolution : 2 pm

® Y :EERE Spectrum range : 400 to 1000 nm
® 120 H:E5E5E 120 spectrum channels

® % — 8@ single spectrum channel : 5 nm

A RiE H i 51T 5¢ — HERats IR BEY S ARG A Rk

Chip Array-prober and Tester for Quick and Simple LED Test
BILAEARAAEZLER PO RABREANFRLS - BHBERASE R EERIT REZL _MEEREE

IR AIERSF RS SO MBS E TR EDC B - HIWAERIRRE B SHVET I iS008l - LRk

FIBRIERI RS - MEFLRETHRESEITHNERIRLE - BIAETREFAE - BEBIFEA -

Epistar commissioned TIRI to develop the customized LED chip prober and tester. With independent
current limiting resistor connected to probe card and LED driving circuit board, LED can be simultaneously
turned on for testing its optoelectronic characteristics. The function is quick and simple LED test. With this
chip array-prober and tester, the yield test can be done without the need for fabricating IC device on the

circuit board, which can reduce the test cost.

System specifications :

® TJ{EM 1000 415 $t Vertical probe card with 1000 pin

® 5V KA 5V voltage test

® @IS 20,000 FE LED &fi It can turn on a total of
20,000LED chips

AEARFEREARZBRESTNESREERESARMR

Intelligent Biomedical Measurement System for Pathological Analysis of Cervical Cancer Cells

ARLEBFRERAF  AEAEREUHFSERARIFEER - RETRED AR E  BIUA
TEERZEIRL  BRXGRESENARNEISIEARZREDNTTE o WFE R HRERREA
BERAS  TEERA - WRAIMRERFEE G -

In the cooperation between TIRI and E-DA Hospital, E-DA Hospital provided characteristic images of
cervical cancer cells for pathological section cell classification, and we established the pathological
analysis platform based on deep learning and artificial intelligence. The application of this platform can be
extended to the measurements in the fields of prostate tissue, pap smear, and urinary cells.

System specifications :

® JEBEAS (%3 Optical and digital magnification : 100X

® A CMOS $&REIZS » ZEEAENTE & 2 um Area CMOS image sensor with spatial resolution of 2 pm

® FHMAE A Scanning mechanism platform : ZEE)E2EE){RZ= motion and vibration deviation <0.5 pixel

RHEAKSE scanning positioning precision <3 pym
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® 2 & RIARZ Image fusion deviation <0.25 pixel

ZE RS FREREG - AE - FESHRTERS
Left : The liquid-based image for urine cytology;
Right : The liquid-based image for cervix cytology

BB HR 12 NEREFEHL R HEHFE

Development of Homemade 12-inch Atomic Layer Etching (ALE) System

BRPOEEA S QLS SERT BN RS  BAARTRECHESRTRER - £8)
ST - MEREL S T AR TR A A B 0 B B ATEE ) - T BRZIRSA T
HAE B BB GRAORI30 S + TEFBTE 10 / 7 nm BE B/ \RATES, - A B LU SR IR TR
RET BRI  SORREERAY - EER R EESNET BN RAT AR -

TIRI is actively engaged in developing homemade advanced semiconductor atomic layer etching (ALE)
system by integrating the R&D capabilities of national research institutes and industry-academia partners.
This project promotes a strong academia-research-industry link and upgrades fabrication technique for
producing next-generation high power semiconductor devices and self-manufactured competence for
advanced semiconductor equipment. Atomic layer etching system is the key etching equipment of next-
generation semiconductor fabrication processes in less than 10/7 nm levels. This project adopts GaN power
device as the testing target for atomic layer etching process. The functional-etching verifications of the
plasma-enhanced atomic layer etching system and software/hardware modifications are based on the GaN

power device testing results.

System specifications :

® 12 inch S&E®FE 12 inch wafer fabrication process

® |CP k& 5E ICP pulsed RF generator @ 0-3000W(13.56 MHz); 1kHz pulse frequency
® EIRE M Substrate RF generator : 0.1~300W(13.56 MHz)

o SHERZRBEY)HA High switching frequency for processing-gases

® R4 Neutral beam module



12 i [RFEZIR %
12-inch Atomic Layer Etching (ALE) System

R R R B I IR ER R

Remote Deposition Monitoring Software of Sputtering System

#HH T EE BRI HEEEMHEEIERANES - Rt DEREG I BEA TSR B
1TIEMR - MFFRBRVERE - P20 ERHHRAACHRAMSERR - EREREIEE LRI - ERRF
ABWE - MBMEXEELREKERKS - NEIRSEHAEREEERRREE - A IRABERS RS
EREEWEE > BN ENEEREREERE -

As for the old computers and equipment in the factory which cannot be upgraded, or the hardware/
software cannot be maintained, there is the design of remote control approach to send execution command
or observe the equipment execution situation in order
to maintain the equipment operation. For example,
the signal of screen output cable is attenuated
due to unknown reason, thus resulting in color
shift or misalignment of display screen bothering
the operators. And the virtual machine cannot be
installed in the computer, or the remote desktop
cannot be launched due to the account problem. This
is when the remote deposition monitoring software of
sputtering system can be used to regain the access
to the computer screen to be operated by the user.

System specifications :
® (EZEZ#1Z Supported operating systems : Windows XP/7 » Linux
® BiEEL0EE Software architecture : Java8
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FERERINESEMEIE  05E "TINEEE. - BHRE TRREER SR E
i ANIVEIRANEREEES

The Integration of Floating Image Projection and Artistic Creation Was Exhibited in “Techathon—
NPM x NCTU New Media Art Exhibition” in National Palace Museum and “Future Tech Expo,
FUTEX 2018” of Ministry of Science and Technology as the Successful Realization of Cross-Field
Integration of Culture and Technology.

BRPORE AN ERERTE  TREREERSNERT  EERYEGEABNHIHEREEYHE
HRzHh  BRREEERG AN - ZRRRGENRANRBFRNIBRIBRIERE » BREERER
AZERH > BREETEER - ARIMEARBRBZMANER " MINERRE — = x XK~ MRHRER T RKHR
B L REIPRL -

TIRI developed an innovative floating image projection exhibition cabinet which can project virtual image
in the physical world. If audiences touch the virtual image projected in the air, their hand will pass through
it. The system composes of an image source, polarizer and a floating glass with precision structure. The
working principle is that the imaging information is emitted by a source and reflected twice inside the
floating glass. Finally, all rays concentrate on the air and construct a floating image. This technology was
integrated with the artistic creation by NCTU and exhibited in “Techathon—NPM x NCTU New Media Art
Exhibition” and “Future Tech Expo, FUTEX 2018” of Ministry of Science and Technology.

System specifications :

® f21fi & Resolution : 2732 x 2048 pixels
® &K [E Pixel density > 250 ppi

® = (518X Image frame rate > 120 Hz
® =& /\ Image size : 300 x 300 mm?

AE : BERKEBMANERRZKEL

ZE  BE TRRBRR ) REARRKIME

Right : Techathon—NPM x NCTU New Media Art Exhibition;

Left : it was awarded the “Most Popular Technology” in “Future
Tech Expo, FUTEX 2018".



e "R EREHESRARE BRMKXERBRTHHAS

Development of “Automatic Inspection System for Spare Parts” to Meet the Demand for Inspection
of Assembly Parts of Aerospace Industry

TRIEZEEN R S| ENERSFSETEHAKSDE /H\&EW@#EF@T%E%ﬁﬂ*aﬁﬁﬁ’]ﬁfﬁﬂﬂli%
A EBREPBERERABLARTMH  AILEEXFHAURGTAEINRRILFEAERE 8K - @EAR K
BENRI > RIERBEEBAECEERR  SIEBECERAEA - ﬁﬁ4%%%?%%%1%3—“*%&%**&AEE&%;E' ’

WiEELZMBEZTERE "2HERSHESRARL ., - BIREES B8 - RAGERTA#EER S
RERETE » FRARREERBIEDNT L,{%Jfénaﬂéliitiﬁiﬁﬁiﬁﬁ”&f’

In various parts assembly occasions such as the manufacturing of aircraft engine, automobile engine,
or wiring, the production of mechanical parts requires complicated and precise milling and machining,
and there are many assembly parts to be installed as requested by customers. Therefore, there could be
problems of these assembly, such as defective spare parts, miss or poor installation by workers, or mistake
of finished product inspection. To ensure the proper production of every mechanical part, the automatic
optical inspection technology has been introduced to replace human eye inspection with machine vision
identification. And it was integrated with multi-axis electronic control platform to develop the “Automatic
Inspection System for Spare Parts” to help manufacturer achieve automated inspection. The inspection
results can be saved as the quality assurance data for future reference, and they can be used for Big Data
analysis for future production in order to facilitate the subsequent improvement of production process flow.

System specifications :

® = f|&7[E Measurement range < & 1500 mm

® T 48 & Work piece weigh < 200 kg

® [{/0\:AEE Eccentric adjustment range : maximum 100 mm

® KAII8 B Inspection items : $5 Pins ~ 242 bolts ~ & sheaths =B
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HERIEERENR— "BMERERESRREERFEES ., FHE

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

BRPLVEEEZBSFIABESMRULARARB KSR  2HEIEERERETN 'EMER
BEERZELERETE ) BEEE IREUBRYSERESRIRESRBERES - BIBRA
BB RCHEABERBEEREERER - TRREFSRRERMES B R T RX s - LU
MR ERANEX A LUIRN 2 SREH KRR F R -

2018 FEERRAT -

® 5Tk 5 um BROEHE 2/t UV-LED JXIR<F% -

® STENIR MM AR IR AR S BRI - W RRTHERRE AIEARE 5 um/ AREE 10 um ZBRLIER R BE

o LR NETREBEERL ﬁzuﬁmj?m TEGBELIAIIRIEEIMLRIE -

° ﬁEIJEEiEPy&ﬁ& F RBEARE - RERAZBE—[EMEER - B AR RER - BASEd ENELHE

RETRFREE FRESRER - LRARRBE IR SHEERCEEEHE < ae DB A OKIRE ~ 3F3KE

ﬁ%)#u%:%fif Rizaen - MBEERRFHE GaN FEIEL (E-mode) TTHRERMEFHRTHEAE - DU
KRRV EREXRNLBENEEZHR -

Relying on years of research and production of optoelectronic instruments and experience in optical
system integration, TIRI participated in the integration project of “Advanced Research Instrumentation
Development Service Platform” of Forward-Looking Fundamental Construction Project. It is mainly for
establishing Taiwan’s capability of self-production of semiconductor process high-end packaging instrument
and equipment, and gradually enhancing this self-developed packaging stepper equipment to the level
of industrial value. The technical of atomic layer etching equipment can be upgraded by forward-looking
semiconductor process technology, such that in the future we can help domestic industry to deliver the

semiconductor stepper equipment for advanced packaging process.

The main achievements in 2018 are as shown below:
® Completing the development of intelligent UV-LED light source of 5 pm stepper equipment.
® Completing the assembly and test of stepper projection lens, and successfully verifying the projection
performance of line width of 5um/line pitch of 10um.
® Conducting wafer edge patterning via stepper equipment, and effectively solving the edge cracking
issue by edge grooving via etching.
® Establishing key technology research teams with the three research teams from NCU, NCTU, and CGU
to develop a team for design and fabrication of stepper
equipment and lens quality measurement in order to enhance
the capability of self-design of high precision stepper lens
mechanism and quality inspection of large caliber spherical
and aspherical surface in our country. The R&D team also
developed GaN (E-mode) device process technology and
high power device module to establish the key element of
capability of equipment for self-production of semiconductor

industry in our country.
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S BRI bt 2 B B RS AR 75

Biomedical Technology Research and Certification Services

BRPAONERESROENEMBRERSEMMRER  RALBMNEMREARENSE  WEEHR
R~ 240 ERBETAMEL - MERMFARREZENE  KERBREBEXBRELMT -

AEEFERRMT

® FETHTEEFERE 1SO13485:2016 BERERBTE @ WEAKREXNES » AITHAS[MEEZH
EANEPIEBREEERERETE  REIRELE 0B BFEEREECEE/ 3D FIENES -

® ZEitHE 8 XM RE BEEAMRERER LMY » HMEIMEES 3 £ 15013485 & ~ 1 # 1S09001
BE 1B ETFDAGMP BE 14 & E TFDA EHZ 2~ 1 BB MDD Lz Al ~ 1 43 & FDA
510(k) - Hih » BEHEINETHEIS ISO 13485:2016 B R:E © B8 CE Mark LrsFa] » K&EE FDA
510(k) EHEFA] - RAEBEEHE-EEXRROEERRE » WESIL=AAME AG Neovo Dental #RE§
FIE o EEdEHS -

® B8 TAF 3291 BB FE BT « 1SO 7206-4 " AL BREASHBIR TR B | 1875548575
K BESND T S IEC 61010-1 UL WTDP 335 -

TIRI has utilized our core capability and R&D energy to integrate academic research resources to be
dedicated to the biomedical technology R&D and verification project. The expectation is to have the
establishment of clinic, academic, and industrial integration platform, speeding up the interpretation, value
addition, and growth of biomedical industry in our country.

The main achievements this year include:

® Completing the establishment of lamination fabrication service platform meeting the international
standard of 1ISO13485:2016 with official certificate. It is the first time that a domestic instrument related
corporation has its lamination fabrication service platform verified to provide customized 3D printing
products meeting safety, quality, and international standards.

® Having helped 8 companies to apply for medical system certificate and marketing authorization, and
to acquire three ISO13485 certificate, one ISO9001 certificate, one TFDAGMP certificate, one TFDA
inspection registration, one EU MDD marketing authorization, and one US FDA510(k). Among them,
the tooth grinder of MICROP has acquired 1SO13485:2016 quality certificate, EU CE Mark marketing
authorization, and US FDA510(k) marketing authorization, making it the Taiwanese company with the
quickest approval by these three international market reviews; it also secured the purchase order from
the well-known North American company AG Neovo Dental to set foot in the market of North America.

® Being qualified by TAF3291 Annual Supervision Evaluation, additional certificate of ISO7206-4 “Implants
for surgery - Partial and total hip joint prostheses -- Part 4. Determination of endurance properties and
performance of stemmed femoral components”, and in vitro diagnostic product IEC61010-1ULWTDP
certificate.



HIESREMBERITZAER R RAFERAE

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

R EEBMAGFRBRESMBRUN ST LB DRGSR ERREMREERESE &
ANEEREMREEN RERI - RMELTENRL  BOBELBREAR - UK  RIRARE ZRERE
REE RUEBHREEERERHADRAFEAGZIBRETS  FAFUHASRERCRARMMRKIREASR
R AARE S - NEREEEERSMABERMESHE  RelRNEXEENNRFES -

This project is based on the cooperation among academia and research institutes for development of loT
sensors and smart machinery. With the existing laboratories of NARLabs serving as the production sites,
the smart fabrication network and data acquisition technology have been introduced together with the
heterogeneous information system to integrate the fabrication history and statistics of personnel, materials,
environment, and process of precision optics fabrication. Meanwhile, it can also serve as the test and
verification site before the academic R&D results of smart modularization technology can be introduced
to the industry, which can greatly shorten the time of technology integration from various academic and

industrial research groups and enhance the competitive edge of domestic industry.
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sEalFRsiBft

Cooperative Memorandum of Understanding
BRI OB TN BIRR B A 555 ] AR R SR

TIRI currently has cooperative MOUs with the following units :

® OB ITBUE AL EHFTAT

RIKEN, Japan
® ZRFERRKE
Universita degli Studi del Sannio, ltaly BRI ERRER RN ABERARK IMS =1t
] 2 o e = y 2 SR
® BEHERERABERAT ST @RZESM 2018 4F 12MTC BRBSHst
Underwriters Laboratori Delegation of TIRI and professors attended
nderwriters Laboratories I9MTC 2018,

® o R IR ST AT

Institute of Physics, Academy of Sciences, Czech Republic
® ST ANEIE M ELERHTH O

National Additive Manufacturing Innovation Cluster (NAMIC), Singapore
® LEAIRIME T HFT O

Interuniversity MicroElectronics Center (imec), Belgium

S HEIFR RI TR EF

Involvement in the International Instrument Technology Organizations

ERROBEHR2HE R ESRPERAS - DURA BB E A ES M - PO RAERFRABZLT 220
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 -

® American Society of Mechanical Engineers (ASME) Taiwan Section
® |[EEE Instrumentation and Measurement Society (IMS) Taipei Chapter
® American Vacuum Society (AVS) Taiwan Chapter

® Society for Experimental Mechanics (SEM)

EfFARSIESR

International Research Cooperation Projects

BRI OERHEBEIREREVEREELLARMR S NETIHRAF  BERREXNAFZER  AFEER
AR EEIRIN T RFTF

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.
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B {EE{I Cooperating Unit

&{EREH Subject of Cooperation

AARBIATBOEARCEMTT | =HEEE R P —
RIKEN, Japan Development of Three Dimensional Metamaterials
(1) ALD ZRKBEEAMREBAR NiTi IRz @2
M TiO2/Pt {RERR
o £ e Fracture-resistant TiO2/Pt composite protective
N oo
Tiﬁlﬂ%ﬁﬁ)@hﬁﬁniﬁ f coating on NiTi stent by ALD nanolamination 5014—2018
nsfutute of Physics, Academy o (2) ALD SIS EEREEERET NITI &Sy
Science (loP, ASCR) )
EE
Atomic layer deposited TiO2 and Al203 coatings
on NiTi alloy
:H: = /E H N . e
fﬁ“\*ﬁ”ﬂ@"‘fﬁ?ﬁf *"fﬁmj‘ IR A 2 BT RIS R TRl
eison Mandeia 'etropo ftan Contact lens ultra precision machining technology 2016—2018
University, Republic of South : : .
. applicable for Africans and Asians
Africa
ENEEER2RBEERAT TERREREE 20172020
Underwriters Laboratories Biomedical environment construction project
4 IE \\/Exl ié\g <. 7. \EE
Universita deali Studi del Sannio Development of Analog-to-Information Converter 2017—2018
g (AIC) Prototype Board
HTANIE B 1 BLERHT O A BREREEERERERE
National Additive Manufacturing | Biomedical Applications and Additive Manufacturing | 2018—2020
Innovation Cluster (NAMIC) Technology
A8 B TR FTHR O _
SR B B E Bl
Interuniversity MicroElectronics e 2014—2020

Center (imec)

Advanced Imaging and Optics Applications
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R AR LR THEERRTS

Instrument and Key Component Manufacturing Services

BRPORFSIREMM S - RBEXEFRE » #HEZ K8

BT HERSMERTHEHACER K

ASFIAMARTS » 2018 FFIRHLESRHT S5 RB SMER R ARF Rtk 2,003 #F -

BRY B ERSRZMAER > BRGNP ORERERET  ERGRREXIGETRIEM IR E -
2018 FHZINRELREMBNBERARRS - EFIELON TR -

In compliance with our goal of supporting academic research and serving industry professionals, TIRI

provides OEM and calibration services for vacuum, optical, and electronic instruments and key components.

In 2018 we provided a total of 2,003 testing and OEM services to academic institutes, research centers, and

companies.

Not only have we constantly developed our own instrumentation technologies, but TIRI is commissioned

by various industries to conduct foresight research and solve problems with our advantages in the field. In

2018, we developed a lot of commissioned instrument systems, some of whom are listed below.

ESRRmaE

Name of Instrument System

1 NSRERETREIIBERA

1” plasma enhance atomic layer deposition system

SIEESRLER | B
Type of Industry/Unit of Cooperation

BRI

Semiconductor fabrication industry

BERBREBRAIRM
Intelligent biomedical measurement System

RSP

Medical institution

R DA BB R

Inline optical test system

e S

Precision machinery industry

UV R ERE MR DB AR T IRE
UV bi-telecentric Lens

BUThARER
NCKU

ALD RERZFA
ALD Researching and Service Platform

HEERE  FERE  IBARBEE 8 RLE 12 @
MEERERFaRE

12 research teams from 8 schools (such as NTU,
NTHU, NCTU, and so on) are in the service
platform.

AR/ N CRE &
Portable miniature spectrometer

AR E ~ AR ~ B
NCTU, Academia Sinica, MIRDC

|OT BFE 0 RORIFN 5% fR ER AR A
Signal Processing Module for Resistive Sensor

BEARR
NTHU




EHRT B
Commissioned Research Project

(1) 2SR EL5EEHE Academia Contract Projects

SRS > HEBHRFMERE  BRRFHEEANSAZHRROMESE  ERP OB RAIR

ERRAREHET - 2018 FERGURMERS - EIBEHLINTK -

=

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 contracted projects for academia in 2018, only some of whom are listed below.

&HHEEtE

Contract Projects
BRITA MR AR GBI E R TR AT — ANERHAS / SENHEFMENR

SIFH&

Partner

needle stitching

Development of system and technology of near infrared fluorescence digital image COAVEI PN
correlation method — for characteristics measurement of living soft tissue/organ NTU
mechanics
/h- (5 AY S, /W \/\—)‘(‘ \/'%'W‘I, \Eéﬁ fE .
ﬁmﬁn%zmﬁzib éﬁiﬂtﬁiﬁ %T%ﬁﬁmlfc%zzaﬁzg/ 5 w5e | | Tk
Study on the influence of microgravity of satellite orbit and ground gravity on off-axis NCKU
optical telescope

U == NV 1= /b= +H S Zo .
Byt SR uaa/.{?ﬁ:.&f’ﬁ%ﬁﬁ&/\ 1D/2D/3D z FE 5% | H AR
Development of white light conjugated focus hyperspectral image technology and NCTU
research of its 1D/2D/3D applications
AQl RESRUAIZSIRIE T ERAE EIRVAE YN
AQI gas sensor service platform project NTHU
B U] 7 2 \\E% gﬁi IIEP‘E = = N
Research on color reduction, color selection and wiring of computer automatic NTUST
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(2) E¥REEFEEE Industry Contract Projects

BHRLERTRAR - SRR REREAELRER
KNFRES - BNEDLHNEE - REDRELRATHE
-

BREPRRESEENN  BHEERNESR
° 2018 FERGNEMAERS » EIEFIN

Aiming to diffuse our R&D influence, TIRI encourages our R&D teams to respond to the industrial demands
and cultivate R&D capability of domestic industry through academia-industry cooperation. We have been
dedicated to increasing the added values of products and the upgrade of national industrial technologies.

40

There were a lot of industry contracted projects in 2018, only some of whom are listed below.

EEEE SIEERLER
Contract Projects Type of Industry
S == =
RS A Hr R ETSER
Counseling of sensor chip packaging process ElEeiEne conmperst
industry
CIGS KIZRERTE P3 BIRIRM AR £ AOI R#FtF%RTE EIBESEES
Development project of AQI system for inline inspection of CIGS solar Machine manufacturing
panel industry
SREERNRSNER T ARMRER - £ _#S ' TEEmBEmL TEEMERE
Technology development of high precision torque modulation power tool— Electronlc component
Phase 2 project: commercialization of engineering sample industry
4 NRERFEIIERRERE HIBREEXR
4” atomic layer deposition system OEM project Semiconductor industry
20 s
DS EBRURA PG
. . Aviation research and
Automatic inspection system for spare parts S
manufacturing industry

TAF 5258 B BR ERYHIIE B3 RGBS

TAF Certification Laboratories

BRIPOREWFFEMER TAF REERE -
B SFREAFHRIRERERE - 5 £BFEEH
FRUOPTIR ALY TAF BIEEDRIGUARFSIR B 20 R EFATS

R R RENRIELE NS

BRAIHRY > REBEHRBIEE
RENETERSMBRELIE 19 H - &F

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 below.



AIRE

Certification item

B EE

Certification scope

BRIPEER
Smallest
Uncertainty

Platform Lab
(Lab No.: 3291)

Medical Device
(total of 19 items)

requirements for basic safety and

essential performance

BEGRERMRES
DETEE RS 100 nm 4.2 nm
( 5REB#RAR - 0081)
TIRI Vacuum > 100 nm to 200 nm 5.6 nm
Standards Lab
Lab No.: 0081 & S
( ) KA2014 %%EEM—AfF > 200 nm to 500 nm 12 nm
Pitch standard
> 500 nm to 1000 nm 24 nm
> 1000 nm to 2000 nm 46 nm
#REP IR 0.01xP
KA2014 | ook standarg | (10010 10,000) nm (Pinnm)
By NEZEA 0.064P
KD2002 | lonization vacuum | 1.0 E-05 Pa to 5.0 E-02 Pa -
(Pin Pa)
gauge
EAREZH | 1.0E-01Pato5.3E-01Pa ?F',OiﬁSFf)a)
KD2003 C.apacnance
diaphragm 0.020P
vacuum gauge >5.3E-01 Pa to 9.0E+04 Pa (F.’ in Pa)
1.0 E-1 Pato 5.3 E-01 Pa OF',1.8PP
Hoest (Pin Pe)
KD2006
Vacuum Gauge 0.061P
>5.3E-01 Pato 9.0 E+04 Pa (F.’ in Pa)
BEGRERMRES 0
( ZREEMRIR - 1529) SR
TIRI Optoelectronic | KG3027 | Gloss standard (81 to 100) GU (60°) 0.76 GU
Calibration Lab plate
(Lab No.: 1529)
(98 to 100) GU (85°) 0.87 GU
A =T N o 22 ML @
E"\%,E%ﬁigﬁﬁnnp E-,-.:l:é% convex curvature - = 5 mm
DR B EER = 0996 Radius of concave curvature : = 6 mm
(EREBHRER © 2340) curvature =
TIRI Optoelectronic
Calibration Lab 0005 fj%f*t. ind 1.3000 nD to 1.7200 nD
(Lab No.: 2340) efractive index
BEESRMI e IEC 60601-1 BB T =M - 58 1 &f 4
DEBF L BSE BT AN HAR AR — TR
(E3aEHmaR © 3291) (3X1934) IEC 60601-1 Medical electrical
EO0O1 Electronics )
TIRI Biomedical equipment — Part 1: General
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BRIV EEE

ser/IRE EaigEEE Smallest
Certification item Certification scope Uncertainty

L R N fra-]

E'"%E??*ﬁgm"q" 01. TR, Power Input Test
LEEs nﬁgﬁz S RN SE A Ly

sR=ze=oE - 02 ZERIERIEAIF Humidity
(EREBMmAR - 3291) o

_ _ reconditioning Treatment

TIRI Biomedical 03. IZ/R¥ES Legibility of Markings
Platform Lab 04. 12/~ EEFERIE Durability of
(Lab No.: 3291) Marking Test

05. EE A Low Voltage Reliability

06. B ~ |MMBERAIF Voltage or
Charge Limitation

07. TYEE B E8| Working Voltage

Measurement
08. #B# Mt ER AR, Dielectric Voltage
Withstand
09. BRER A, Ball Pressure
== J
CLITERT 0. e EE suER E Stabilty and
E0O1 Electronics Transportability

11, #8F &7pEE Handle Loading Test

12 BRI Temperature Test

13. BIRMERETERIE Interruption of
Power Supply

14, $EERIBAFELE — ORI Abnormal
Operation and Single Fault
Conditions

15. FMRAEMEREDAIE Enclosure
Mechanical Strength

16. BX3%8I5 Drop Test

17. BEFERCEH Mold Stress Relief
Test

18. B RIFAIR B EFRE A
Reversed Battery Connection /
Overcharging

19, JIREMBIF Leakage Current Test

Medical Device
(total of 19 items)

ASTM F382 & B ERE IS T3
EERR R

e RYER

Bending test ASTM F382 Standard Specification and
Test Method for Metallic Bone Plates
Flat bone plates only

MO005

FFEBIC AL RETHRERITH Non-
modular Stem

1ISO7206-4 " A LERERAEBAYNRE
WITHRIMm A AR 85 R
ISO7206-4 Implants for surgery —

IR 55RE Partial and total hip joint prostheses
Fatique Test — Part 4: Determination of endurance
properties and performance of
stemmed femoral components

$B Frequence = 30 Hz

7 Load : (0.1to 7.5) kN, E#g
Compression

MO006




ATIEB

Talent cultivation

BRIPOVEBRPSEMSHENSN S  REASMAIEERSFEXAS  UHEaRREXRMEMREA
7 DRABRBAERASNBEEE - 2018 FEERNM B IIEM T E24E 62 15 8% " Fourier Optics J&
FTEU, ~ "TRBITARGT KRR, » TESBEMIIRRE L © T2018 ERTEIERMR
REEXEERAMNE . F @ REMAIFEHESTEEFE I ' BRSMERTEIMTEBRZEER SRS
FAIRERSMEFRERBEMTE, ~ "2018 fIESHESY REFEKREHEESS, -

TIRI has cultivated outstanding professional talents for domestic academia via various workshops and
seminars, and cultivated research manpower required by high-tech industry in order to enhance the quality
and quantity of talents as the foundation for scientific research of our country. There were as many as
62 workshops and seminars organized in 2018, including “Fourier Optics Class”, “Workshop of Design,
Fabrication, and Inspection Technology of Optical Device”, “Instrument Technology Training Course”, and
“2018 Atomic Layer Deposition Technology Development and Industrial Application Seminar”. And there
were courses related to counseling of innovation of medical instrument, such as “Training Camp for Medical
Devices Market Analysis Practice and Operational Planning”, “Al and Digital Medical Device Medical
Device Regulations Trend Seminar”, and “2018 Global Opportunities and Partnering Event for Innovative

Medical Electronics and Medical Imaging”.
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