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Appointed as the Director General of Instrument Technology Research Center (ITRC) since February 2017, I was 

dedicated to promoting ITRC’s R&D capabilities and services of its core technologies, including vacuum, optics and 

precision manufacturing technologies. In the past year, we have achieved many notable goals with partners from the 

industry, academia and research institutes.

In the FORMOSAT-5 Program, ITRC participated in the opto-mechanical design of remote sensing instrument, the design 

and fabrication of the bandpass filters, as well as the polishing and coating processes of aerospace meter-scale aspheric 

mirrors. FORMOSAT-5 was successfully launched on August 25, 2017, finishing orbiting test and verification. Satellite 

images and scientific data were successfully received, demonstrating Taiwan’s capability in developing our own satellite 

lens. Due to the success in the development of FORMOSAT-5’s optical remote sensing instrument, ITRC has 

accumulated tremendous R&D capabilities which enable the possibility of other value-added applications. Several 

domestic vendors started to look for ITRC’s assistance in the development of lenses for steppers, replacing foreign 

imported products. It is expected that ITRC can offer services to improve vendors’ market value which is worth more than 

3~4 billion NT Dollars every year.

ITRC’s biomedical technology services entered a new phase in 2017. In complying with President Ing-Wen Tsai’s policy 

of “Biomedical Industry Innovation Promotion Program”, ITRC assisted the Ministry of Science and Technology (MOST) 

to organize the opening ceremony press conference of “Implementation Center of Biomedical Industry Innovation 

Promotion Program”. Later on, President Tsai visited the Implementation Center. After two-year hard work in the field of 

3D printing medical materials, ITRC has successfully established R&D facilities and service platforms conformed to 

international medical device regulations. It has become the first 3D-printed medical device certification body to be 

accredited by Underwriters Laboratories (UL), the world famous product safety certification agency. This achievement 

assists vendors to effectively solve 90% of certification related processes required before commercialization. It also helps 

to reduce their cost in terms of time and money when applying for U.S. Food and Drug Administration (FDA) approved 

product commercialization by at least 50%.

In addition, through the establishment of clinical, academic and industrial integrated platform, ITRC targeted to speed up 

the conversion and value-adding of R&D achievements, promoting the development of Taiwan’s biomedical industry. To 

fulfill the goal, ITRC signed a MOU with “Medical Device Innovation Center (MDIC) of National Cheng Kung University 

(NCKU),” and collaborated with ITRI to build the “Intelligent Medical Material Innovation Value Platform” in 2017. 

Moreover, ITRC’s “Optical Systems Integration R&D Consortium” plays a role in biomedical industry development and 

promotion. Promoted by the Consortium, ITRC in 2017 collaborated with National Taiwan University and INTAI 

Technology Corp., the professional medical device manufacturer, to develop the “Embedded Spine High-Frequency 

Electric Stimulator”. Such advanced medical equipment can effectively alleviate lower back pain after spinal surgery.

With regards to other industry-academia-research cooperation, ITRC collaborated with domestic vacuum component 

manufacturer, King Lai Hygienic Materials, Co., Ltd., National Formosa University, and National Central University to 

develop the “Particle Inspection System for High Standard Cleanliness Vacuum Gate Valves.” It helps not only improving 

Taiwan’s self-development capability in industrial equipment and key components, but also raising Taiwan’s industrial 

competitiveness. This achievement received the “Metrology Innovation Award 2016.”

In 2017, ITRC continued to offer its core technologies to industry, academia, and research organizations worldwide. It 

provides services including instrument manufacturing, repairing, contracted research, technology transfer, etc. On the 

other hand, ITRC also held competitions and talent training courses such as “NARLabs Smart Machinery Competition”, 

and “i-ONE NARLabs Instrument Technology Innovation Competition”, allowing young generation to learn from practice as 

well as encouraging them to convert innovation into reality and solve problems with science. It is worth mentioning that the 

biomedical innovation consulting services offered by ITRC in Hsinchu Biomedical Science Park have provided consulting 

services to a total of 20 research teams, leading to the establishment of 5 innovative corporations and helping to promote 

Taiwan’s biomedical industry development and competitiveness.

ITRC will carry on continuing its R&D belief and insistence that “Drive Technology Innovation to Promote Academic 

Research”. Providing services of R&D engineering prototype platform, ITRC assists the academia to commercialize its 

innovation through practical technology under the principles of user-oriented R&D and open innovation. With 40 year’s 

cumulative expertise in the integration of opto-electro-mechanical and vacuum technologies, ITRC firmly moves along 

toward its long-term goal to accelerate hi-tech startups and encourage the integrated collaboration of academia, research 

and industry. 
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Words from the Director General

In 2017, ITRC continued to offer its core technologies to industry, academia, and research organizations worldwide. It 

provides services including instrument manufacturing, repairing, contracted research, technology transfer, etc. On the 

other hand, ITRC also held competitions and talent training courses such as “NARLabs Smart Machinery Competition”, 

and “i-ONE NARLabs Instrument Technology Innovation Competition”, allowing young generation to learn from practice as 
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OVERVIEW OF THE INSTRUMENT TECHNOLOGY RESEARCH CENTER
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Optical Instrument Team

Image Inspection & Analysis Team

Finance & Accounting Team

Office of International Collaboration

Facility Affairs & Services Team

Precision Optics Team

Customer Relations Team

CPS & Information Services Team

NARLabs

Director General’s Office

Applied Optics Division

Biomedical Platfrom and Incubation Services Division
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Administration Division
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Smart Inspection and Remote Sensing Instrument Division

Intelligent Machining Division 
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Biomedical Technology R&D Environment Establishment

Overview Of The Instrument Technology Research Center

0908 Overview of the Instrument Technology Research Center

ITRC established and maintained the Medical Device Testing & Verification Laboratories in Hsinchu Biomedical Science 
Park, which conforms to international medical device regulation. The laboratories provide one-stop shop service to 
accelerate the medical product launch. The major core facilities include:
• Metallic Material Additive Manufacture System
• Polymer Material Additive Manufacture System
• Biomechanics Material Testing Machine
• Biochip Surface Modification System
• Bio-molecular Interaction Analysis System
• Composite Material Additive Manufacture System

Business Cooperation Model
ITRC 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”, ITRC accelerates the 
transformation of R&D and innovative outcomes into industry applications, thereby adding value to the services of its 
industry chain. The diagram below illustrates the operating model of a semiconductor factory.

Technical
services

Equipment 
supply

SEMICONDUCTOR
FACTORY

ITRC

EQUIPMENT SUPPLIER

EQUIPMENT REPAIR 
SERVICE PROVIDER

Component 
repair and

 maintenance

Key lens
module
supply

PARTNERSHIP

Equipment requirements/
specification proposal/

specification confirmation

Technical
assistance

Technical
assistance

Technical
assistance

Key components supply

ACADEMIA-
RESEARCH

UNITS

Core Facilitics

Vacuum Technology & Thin Film Process
ITRC is the origin of domestic vacuum technology. ITRC provides advanced vacuum system development, thin film 
process development, and inspection/calibration service platforms; its major core facilities include:
• Large-aperture Lens Coating System
• Transmission Electron Microscope,TEM
• 8” Batch-type 3D Structure Atomic Layer Deposition System

ITRC ANNUAL REPORT 2017

Precision Opto-mechanical Engineering
Having accumulated 40 years of experience in optical manufacturing technology, ITRC provides precision opto-mechanical 
device and system design & manufacturing services. Core facilities include:

• Single Point Diamond Turning, SPDT
• Large-aperture CNC Polishing and Inspection
• Magnetorheological Finishing, MRF
• Aspheric Stitching Interferometric Inspection, ASI
• Ultra Accuracy 3D Profilometers, UA3P
• Turning Centering Machine

Overview Of The Instrument Technology Research Center
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Executing crucial policy tasks (Government)
Supporting major academic projects (Academia)
Commercializing novel technologies (Industry)
Promoting popular science education (Talent Cultivation)

• Serving as the eyes of the FORMOSAT-5 
  satellite
• Developing a monitoring device for disaster  
  prevention at the Zhuoshui River Bridge
• Assisting with refining agricultural 
  development
• Executing the "Biomedical Industry 
  Innovation Promotion Program"

Assisting to improve industry-specific 
instruments and key components, such as, 
• Lens and optical filters for i-line stepper 
• Wafer E-pin in lithography equipment 
• LED chip inspection systems
• AOI module integrated in chip sorter machine 

• Supporting government policy-based 
  projects and enhancement projects
• Supporting innovation, entrepreneurial 
  projects, and prototype production
• Cultivating biomedical teams and verifying
  medical equipment
• Cooperating with academic institutions in 
  the R&D of instrument technologies and 
  systems specific for prospective studies

• Hosting NARLabs i-ONE Instrument 
  Technology Innovation Competition 
• Holding NARLabs Smart Machinery 
  Competition  
• Fostering talents in instrument technology 
  and promoting popular science education
• Updating knowledge and information via 
  publishing Instruments Today and ITRC 
  News
• Joining optoelectronics exposit ion, 
  semiconductor expositions, and SPIE 
  exhibition

GOVERNMENT ACADEMIA

INDUSTRY 
TALENT 

CULTIVATION

ITRC

Notable 
Achievements 
in 2017
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Signing the cooperation agreement with UL

“Particulate Inspection System for Highly Standard Cleanliness Vacuum Gate Valves” Received the Metrology 
Innovation Award 2016
The “Particulate Inspection System for Highly Standard Cleanliness Vacuum Gate Valves” jointly developed 
by ITRC, National Formosa University, and National Central University assisted domestic vacuum component 
manufacturer, King Lai Hygienic Materials, Co., Ltd., in establishing measurement standard procedures as well 
as particulate dimension and composition inspection. This achievement received the “Metrology Innovation 
Award 2016”, improving Taiwan’s quality control and verification technology for high vacuum valve products, and 
enabling Taiwan’s vacuum valve products to comply with international requirements. Such accomplishment will 
promote the global sale of Taiwan’s vacuum valve components. It is expected that the annual global market value 
in vacuum valve component is approximately 3 billion NTD. If Taiwan’s products can capture 20% of the global 
market, revenue of 600 million NTD can be created.

Becoming the One and Only 3D-Printed Medical Device Certification Body in Asia to Asist Vendors Reduce 
Application Time and Cost
ITRC comprehensively planned and established the R&D facility and service platform that complied with international 
medical device related regulations, becoming the first 3D-printed medical device certification body accrediated by 
Underwriters Laboratories (UL), the world famous product safety certification agency. With this achievement, ITRC 
become one and the only 3D-printed medical device certification body in Asia, solving effectively 90% of certification 
related processes required before commercialization. This achievement is expected to assist vendors reduce their cost 
in terms of time and money when applying for FDA approved product commercialization by at least 50%.

Notable Achievements in 2017

ITRC relies on its R&D expertise and applies ITRC's technological capabilities to assist industry and academia 
experts in leveraging their R&D as well as innovative capabilities, accelerate their process of product 
commercialization, and to create economic benefits for Taiwan's industries; thereby generating mutually beneficial 
outcomes for both industry and academic researchers. This year, ITRC become the one and the only 3D-printed 
medical material certification body in Asia, which effectively solves 90% of certification related processes required 
before commercialization. This achievement will help vendors to reduce their cost in terms of time and money for 
applying U.S. Food and Drug Administration (FDA) approved product commercialization by at least 50%. Another 
outstanding achievement is the “Particulate Inspection System for Highly Standard Cleanliness Vacuum Gate 
Valves” has received the Metrology Innovation Award 2016 and appeared in several media reports.

Supporting the Ministry of Science and Technology (MOST) to Promote the “Biomedical Industry Innovation 
Promotion Program”, Strengthening the Development of Biomedical Industry
Vice President, Chien-Jen Chen, attended the opening ceremony of the “Implementation Center of Biomedical 
Industry Innovation Promotion Program” in the R&D Building of the Hsinchu Biomedical Science Park on January 
25, 2017. Later on, President, Ing-Wen Tsai, visited the Implementation Center on June 26 and was given a brief 
on the progress of the “Biomedical Industry Innovation Promotion Program” as well as biomedical technology and 
product Innovation Center R&D team achievements.

President, Ing-Wen Tsai, visited the Implementation Center of Biomedical Industry Innovation Promotion Program

12 Notable Achievements in 2017
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Research Team (left photo), the Valve Inspection System won the “Metrology Innovation Award 2016” (right photo) MOU Signing ceremony between ITRC and MDIC

ITRC Signed MOU with the Medical Device Innovation Center of NCKU, Connecting Industrial-Academia-
Medical Circles.
On March 30, 2017, ITRC signed a MOU with Medical Device Innovation Center (MDIC) of National Cheng Kung 
University (NCKU). By combining MDIC’s R&D and innovation capability in medical equipment as well as ITRC’s 
comprehensive biomedical technology and service platform, new opportunity in the development of medical equipment 
has commenced. 

Signing ceremony of cooperation agreement for AIDC, NARLabs and Siemens

Notable Achievements in 2017

Notable Achievements in 2017

Aggressively Promoting Aerospace Industry-Research Collaboration with AIDC and Siemens
On March 9, 2017, Aerospace Industrial Development Corporation (AIDC) signed the “Aerospace Intelligent Machinery/
Manufacturing” Cooperation Agreement with National Applied Research Laboratories (NARLabs) and Siemens. 
NARLabs and Siemens both have excellent R&D capability, which can act as the key foundation for Taiwan’s aerospace 
industry development. With each organization’s advantages, in-depth collaboration in terms of intelligent machinery/
manufacturing can be carried out. In addition, ITRC of NARLabs holds top-notch automatic precision optical inspection 
technology, and mechanical visualization combined measurement technology. Through industry-research collaboration 
between AIDC and ITRC, AIDC will benefit in its design, R&D and manufacturing capabilities, strengthening Taiwan’s 
global competitiveness in the aerospace industry.

ITRC and ITRI signed MOU of "Intelligent Medical 
Devices Innonative Value Platform"

MOU of " Intelligent Medical Devices Innonative Value Platform " was Signed  between ITRC and ITRI, Promoting 
Taiwan's Medical Device Development.
National Applied Research Laboratories (NARLabs) holds excellent medical devices development and verification 
capabilities, which allows it to offer services such as medical device product specification, prototype manufacturing, 
animal testing and clinical testing, etc. Industrial Technology Research Institute (ITRI), on the other hand, has R&D 
capabilities in advanced medical electronics and imaging, regeneration medical research & in-vitro diagnosis, prototype 
manufacturing, inspection service, and GMP trial mass production site. “Intelligent Medical Devices Innovative Value 
Platform” will be based in Zhubei Biomedical Park, connecting NARLabs and ITRI’s biomedical capabilities to create an 
innovative and value-added platform that integrates medical device with artificial intelligent, promoting the development 
of high value-added smart medical equipment.
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Yao-Joe Yang, Director General of ITRC, hosted 
holographic projection opening show

“From Measurement to Decision Making- the technical  
chain of sensors, instrumentation and data 
implementation” Workshop

Organizing the "IoT Sensors Demo & Talk Show" to Mark the Start of a New Era in Taiwan’s IoT Sensor Industry
ITRC of National Applied Research Laboratories (NARLabs) held the annual period-end "IoT Sensors Demo & Talk 
Show" on May 19, 2017 to showcase the annual achievement for Department of Engineering and Technologies of the 
Ministry of Science and Technology’s "Internet of Things (IoT) Sensors Service Platform Project". The "IoT Sensors 
Demo & Talk Show" involved projects of 12 academic teams from universities. The presentations were divided into four 
application areas: wearable devices and personal health care, cyber-physical systems (CPS), internet of vehicles, and 
general applications. In addition, nearly 20 Taiwan leading manufacturers and venture capital firms were invited to 
participate in this event, promoting industrialization of sensors developed by academic researchers and utilizing these 
sensors for commercial products.

Promoting Industry-Academia-Research Workshop Together with IEEE I&M Society, Strengthening Instrument 
Technology’s Social Community and Globalization
This year, ITRC worked together with I&M Society to hold the IMS Education Workshop on June 21, 2017 in ITRC. In this 
workshop, I&M Society Vice President of Education, Professor Salvatore Baglio from University of Catania, Italy, Applied 
Software Manager of STMicroelectronics, Dr. Salvatore La Malfa, Vice President of Yinsh Precision, Mr. Yu-Chieh Wu, 
and R&D Chief of AIDC, Mr. Tien-Sheng Wu, were invited to discuss and share their experiences on the global strategy 
of “the technical chain of sensors, instrumentation and data implementation”. This workshop was to strengthen the 
domestic instrumental technology community and international exchange. 

Notable Achievements in 2017

Notable Achievements in 2017

International Recognition of R&D Outcomes Achieved in 2017
ITRC has generated an abundance of outstanding R&D achievements and received a wide variety of awards, such as 
the Metrology Innovation Award 2016 for the Particle Inspection System for High Standard Cleanliness Vacuum Gate 
Valves. Awards received in 2017:

EVENT PARTICIPATING WORK AWARD

NARLabs Outstanding Scientific 
Contribution Award

ICG Fluorescence Onsite 
Visualization and Assessment System

Technology Development- 
Outstanding Award

NARLabs Outstanding Scientific 
Contribution Award

Laser Micro Processing system R&D 
and Related Applications

Academic Research- Outstanding 
Award

NARLabs Outstanding Scientific 
Contribution Award NARLabs Medical Device Alliance Technology Service- Excellency 

Award

2017 Optoelectronic Technology 
Contribution Award of the Taiwan 
Photonics Society

Development of FORMOSAT-5 
Remote Image Acquiring System 

Optoelectronic Technology 
Contribution Award

Metrology Innovation Award 2016 
of the Chinese Metrology Society

Particle Inspection System for High 
Standard Cleanliness Vacuum Gate 
Valves

Metrology Innovation Award 2016

2017 Future Technology Exhibition of 
Ministry of Science and Technology

Real-time Projection Device of Near-
infrared Fluorescence Image System

Future Innovation Technology 
Award

2017 Future Technology Exhibition of 
Ministry of Science and Technology

Optical Inspection System for Chip 
Surface Defects

Future Innovation Technology 
Award
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(1) 3D Scanning System
Th is  sys tem uses  in f ra red  l igh t  fo r  d i s tance 
measurement and adopts image splicing to reconstruct 
a 3D model of human head. A large scale 3D printer is 
used to print out a real size head model for hat design 
or other subsequent processes. This will improve the 
accuracy for designing hat for customers with special 
head shape.

(2)  High Power Impulse Magnetron Sputtering System
This sputtering system can generate several plasma 
zones. Therefore, substrate, sputtered out target 
particles and reaction gas can all be enclosed by 
plasma, resulting in the highest reactivity for the 
system and allowing the sputtering process to reach 
complete reaction either in transition state or metal 
state. Moreover, the system was equipped with high-
power impulse controller to provide high-power impulse 
to target within few hundred microseconds. As a result, 
the current density of ions generated on the target 
will be several magnitudes higher (100~10000 folds) 
comparing with that for traditional DC sputtering system. 
In addition, the ionization rate of target for the new 
sputtering system will reach more than 70%.
Specifications:
● Low duty cycle (<10%) and low impulse frequency  
 (<10 kHz) operation, plasma density improved by 
 more than 1018/m3 .

● Plasma density is approximately 100~10000 times  
 higher comparing to that of dcMS (1014 － 1016/m3).The 
 target ionization rate of greater than 70% can be reached.
●When deep-UV AlOxFy thin film is coated, its extinction 
 coefficient at 193 nm is less than 8×10-4, with refractive 
 index of 1.72. The thin film is dense and amorphous, 
 with a surface roughness of 0.155 nm. 
● Transparent, hard thin film exhibits a hardness of 30 Gpa,
  with an average visible-light transmission rate of 96%.
● 4” sputtering gun equipped with angle-adjustable kit. 
 The thickness uniformity of titanium dioxide (TiO2) thin 
 film on 4” substrate can reach 0.2%.

1. Instrumental

18

3D Scanning System

High Power Impulse Magnetron Sputtering System

● 6” sputtering gun equipped with angle-adjustable kit.  
 The thickness uniformity of titanium dioxide (TiO2) 
 thin film on 7” substrate can reach 0.14%.
● 6” and 4” sputtering guns have passed the reliability 
 test under high-power impulse of 1400 W and 500 W 
 for 3 and 5 hours.
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(3) Non-Contact Displacement System 
Non-contact Displacement System can perform 
displacement measurement for conductors, non-
conductors and t ransparent  devices.  I t  has a 
wide range of applications. The system modules 
can be customized, therefore, working distance, 
measurement scope and resolut ion can al l  be 
developed according to customer ’s  requests. 
The non-contact character ist ics of  the system 
can prevent damage of precision optical devices 
during measurement.  In addit ion, the portable 
sens ing probe module can act  as suppor t ing 
s y s t e m  a n d  i n t e g r a t e d  w i t h  o t h e r  p r e c i s i o n 
manufacturing and inspection equipment.
Such Non-contact Displacement System has been 
adopted in turning centering system to monitor the 
displacement of precise optical lens module. If 
autocollimator as well as the corresponding software 
were used, eccentricity of single optical lens module can 
be measured. Subsequently, report can be generated 
to assess the tilting and dis-placement values for the 
single optical lens module at various directions.
Specifications:
1. Working distance: 7.5 mm
2. Measurement scope: ± 30 μm
3. Measurement accuracy: ± 1 μm
4. Light source wavelength: 637 nm

(4) Blood Urea Nitrogen (BUN) Analyzer
According to doctor’s clinical experience, blood 
urea nitrogen (BUN) is an important factor that may 
influence acute cerebral stroke. When patient’s BUN is 
greater than 15 and acute dehydration phenomenon 
is observed, appropriate supply of water can reduce 
the risk of severe cerebral stroke. However, Medical 
Centers mostly use centralized large instrument to 
analyze BUN concentration. Such instrument cannot 
offer immediate and effective BUN value monitoring and 
control. Care centers for stroke patients or home caring 
patients usually have limited budget, therefore, they 
cannot afford to buy the multi-function, rapid bedside 
analyzer which may cost more than NTD 200,000. For 
this reason, the developed BUN Detector can measure 
the BUN concentration of patient anytime to provide 
medical staffs the crucial data needed for treating the 
patient during the golden period, reducing the rate of 
death due to acute cerebral stroke.

Development of Instrument Technology

Development of Instrument Technology

(5) 3rd Generation Portable In Vivo Fluorescence and 
      chemiluminescence Imaging System (MOVIS)

The portable in vivo fluorescence imaging system, 
MOVIS, was developed under a collaborative project 
with National Taiwan University, College of Medicine and 
BioMicroVision Corp. It is expected that this system can 
bring big merit to testing subjects prior to clinical trial 
since the hassle of lining up and registration processes 
before treating with tradition expansive instrument can 
be avoided. 
Through the use of advanced optical instrument 
technology, imaging overlapping technology can be 
adopted to search and locate the fluorescence and 
luminescence resides inside small animal body. From in 
vivo ob-servation, the expansion of cancer cells under 
various time frames can be well understood. With the 
help of this system, researchers can reduce their R&D 
cost. In addition, the system can be linked to different 
biological or pharmaceutical laboratories to carry out 
animal tests effectively, reducing the amount of animal 
testing subjects needed. This will in turn speed up the 
development of biological and pharmaceutical tests, 
reducing the R&D cost. 
The portability and affordability (price) of the system 
allow each laboratory to have its own customized 
system. This will ease the operator to take immediate 
image monitoring and analysis, improving experiment 
efficiency and benefitting academia as well as clinical 
fundamental medical research teams.
Specifications: 
1. Dimension (LxWxH): 25 cm x 25 cm x 35 cm
2. LED light: customized from visible light to near IR
3. Filter: customized multiple band-width filter
4. Potential range :  5 V–24 V
5. Current range :  1 A–2.5 A

(6) 4" Atomic Layer Deposition System
 To prevent nano device from damaged by mechanical  
 force or high-energy bombardment by particles,
 the developed ALD (Atomic Layer Deposition) system
  can carry out low-temperature process. Such process 
 can be used to grow high coverage protection 
 layers, satisfying the needs of low-temperature 
 coating for analysis devices.

Non-Contact Displacement System

3rd Generation Portable In Vivo Fluorescence and 
chemiluminescence Imaging System (MOVIS)

4" Atomic Layer Deposition System
Blood Urea Nitrogen (BUN) Analyzer
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(7) 6” Plasma Enhance Atomic Layer Deposition 
      System

ITRC completed the 6" Plasma-Enhanced Atomic 
Layer Deposition (ALD) process and successfully 
coated diffusion barrier and high dielectric material 
such as Al2O3 and HfO2 uniformly on 6" silicon wafers. 
In addition, the system was equipped with RF plasma 
source. The plasma generated during the process 
will activate precursors, increasing the activity of the 
process and lowering the temperature requirement 
for the process. Moreover, to comply with the 
demand of National Nano Device Laboratories (NDL), 
sample delivery mechanism was designed for the 
system, which allows the system to integrate with 
other facilities in NDL to carry out continuous device 
processing operations under vacuum environment.

Development of Instrument Technology

Development of Instrument Technology

(1) Vacuum Chuck with 4” Diameter for 
      Semiconductor Inspection Equipment 

To allow the flatness of silicon wafer after vacuum 
suction to maintain within the accuracy of 1 μm, 
composite material grinding and polishing process 
was adopted to complete the development of 
4” vacuum suction cup. traditional grinding and 
polishing process cannot fulfill such accuracy 
requirement. This newly developed suction cup 
can solve the problems that may encounter during 
semiconductor processing and inspection.

(2) 193 nm Deep UV Anti-Reflection Film
In semiconductor lithography process and nano 
technology, exposure machine plays a crucial role. 
Particularly in 193 nm exposure machine, where 
increasing the exposure light energy to reduce 
reflectance is a very important influential factor. In 
the development of 193 nm deep UV anti-reflection 
film, three anti-reflection thin films were designed. 
Magnesium fluoride or aluminum fluoride combining 
with lanthanum fluoride or gadolinium fluoride was 
used to fabricate the 193 nm anti-reflection thin film. 
Through the use of doubleside coating, substrate 
trans-mittance was increased from 88% to 94.5%.

Key Components

(3) Unbalanced Magnetron Sputtering Gun
In this study, a novel sputtering gun design was 
developed to optimize the sputtering gun module. 
This new design will improve film deposition speed 
and increase the reactivity between thin film and 
reaction gas. In addition, this new sputtering 
gun design can facilitate the removal of target 
and super magnet inside the sputtering gun. 
The separate design of cooling water and super 
magnet can increase the lifetime of super magnet 
and protect the magnet from demagnetization 
due to high temperature. This design has already 
received Taiwan patent. Unbalanced Magnetron Sputtering Gun

Reference Mirror

Vacuum Chuck with 4” Diameter for Semiconductor 
Inspection Equipment 

 193 nm Deep UV Anti-Reflection Film

6” Plasma Enhance Atomic Layer Deposition System

(4) Reference Mirror
A high precision plane reference mirror with 
dimension of φ320 mm and thickness of 40 mm was 
completed. The effective aperture of this reference 
mirror is 300 mm with shape accuracy of 0.0761λ. 
Moreover, this reference mirror was made of low 
expansion coefficient glass. Due to its high material 
stability characteristic, this reference mirror can act 
as a reference plane for precision measurement 
system. The photograph on the right illustrates the 
polishing of plane reference mirror.

23



24 2524

ITRC ANNUAL REPORT 2017ITRC

24 2524

Development of Instrument Technology

(7) Freeform Mirror Set
Recently, freeform optical device has been widely 
applied to advanced optical system. This is because 
freeform optical device exhibits excellent optical 
characteristics and the freedom of design allows it to 
effectively correct the optical quality of offaxis optical 
system. Freeform reflection mirror set was developed 
and applied to the image correction of optical system. 

(8) Electrical Feedthrough Assemblies for RF Ion Source
An Inductively Coupled Plasma Vacuum Injection Module 
was developed, which consists of water cooled high-
voltage RF vacuum injection and inductively coupled 
plasma. The inductively coupled plasma does not require 
additional magnetic field and has simple design that can 
reach electron density of over 1010 cm-3. The device was 
combined with RF ion source to generate high-energy 
ion beam, improving the deposition energy and particle 
activity during electron beam coating process. Ion source 
vacuum injection module can be applied to RF ion source. 

Dual-channel AIC Circuit Module

Optical Design of Orthokeratology Contact Lenses Freeform Mirror Set

Electrical Feedthrough Assemblies for RF Ion Source

(5) Dual-channel AIC Circuit Module
Through data compression algorithm, sampling rate 
lower than Nyquist frequency was used to sample super 
high frequency signal (1GHz~2GHz). This technology 
can be applied to low-power consumption wireless 
transmission, signal encryption and decoding etc.

(6) Optical Design of Orthokeratology Contact Lenses 
Different from the traditional hard-type contact lens 
for orthokeratology, this new technology uses soft-
type contact lens. Its working principle is based on 
the fact that the inner and outer rim of the lens due 
to optical design will produce different diopters, 
suppressing the increase of negative diopters. 
Such newly developed contact lens can be worn 
dur ing  day t ime as  regu la r  con tac t  lens .  The 
photograph on the right shows the tracing path of 
light for inner and outer rim of the contact lens.

24

Specifications:
1. The size of electron injection module on the 
 vacuum side is 7”. 
2. 32 mm stainless steel flange
3. One straight tube connector with vacuum hard, 
 copper welded antenna
4. On top of vacuum side is the 1/8 inch stainless 
 VCR plug connector while on the atmospheric 
 pressure side is the 3/16-1/4 inch Swagelok 
 connector. 
5. Supporting wide range of ion source operations: 
 from 50 to 1500 eV, and from 75 to 700 mA
6. Providing reliable and consistent operations 
 under inert and nitrogen oxide environment

Development of Instrument Technology
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(3) Animal Fundus Image Automatic Focus Software
Animal fundus image acquisition software can improve 
the stability of image acquisition. The first step of image 
acquisition is to determine the deviation between eye 
ball center and imaging system center and adjust the 
imaging system to position with minimum deviation. 
The software can be used to adjust center deviation 
between any target and the image acquisition system.

Key Softwares

(2) Automatic Image Quality Assessment Software
The automatic image quality assessment software uses 
Canon camera lens to control focal length and industrial 
camera to for image acquisition. The captured image is 
then analyzed by the software. This system offers stable 
focal length adjustment, which allows the captured 
image to have reliable data for subsequent analysis. 
Any equipment that requires industrial camera and focal 
length adjustment features can use this system.

26 27

Development of Instrument Technology

(1) Instant Sensor Display
 This software uses the I/O communication system developed by Advantech Co., Ltd. Data is transferred to 
 display interface through serial port. The software can display at least one-minute length of information. The 
 waveform information generated by the sensor can be provided to users through the diplay interface. 
 Moreover, the information provided can be saved. The photograph on the right shows the measurement screen.

Instant Sensor Display

(9) HART Communication Component
HART communication protocol is a communication 
format used by many industries. It is applied often 
in industries such as oil pipe transportation and 
natural gas transportation, etc. Conventional sensor 
communication transmission is controlled by analog 
signal or digital open/close mode. Such wired module 
design can be applied directly to the existing industrial 
analog communication module. No additional hardware 
route adjustment is needed in order to convert the 
original analog communication module to HART wired 
communication module, fulfilling two-way digital data 
transmission.

HART Communication Component

Automatic Image Quality Assessment Software

Animal Fundus Image Automatic Focus Software

Development of Instrument Technology
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Mission-
oriented 
R&D

29

Development of Instrument Technology

(4) Centration Error Measurement Software for Alignment Turning System
This software is installed on the turning centering system, which is the first system in Taiwan to have such feature. 
The processing capability of this system has reached world standard. This system can be used to measure 
eccentricity of single optical lens module and generate an inspection report. Subsequently, the report can be used 
to assess the tilting and displacement values for the single optical lens module at various directions, allowing the 
turning centering system to perform lens module adjustment. This software has been installed in turning centering 
and completed the turning centering operation for several optical lens modules. The measured eccentricity was less 
than 10 arcsec.

2828

Centration Error Measurement Software for Alignment Turning System

Development of Instrument TechnologyDevelopment of Instrument Technology
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Development of Remote Sensing Optoelectronic Instruments

Relying on its many-years of optoelectronic instrument development and opto-mechanical system integration 
experience, ITRC participated in the “FORMOSAT-5” remote sensing instrument integration project. The work in 
this project includes the polishing of primary & secondary lens, inspection & coating, lens grinding & coating, 
and bandpass filter coating. In addition, the development of remote imaging system required for “FORMOSAT-5” 
remote sensing instrument was completed to provide assistance in remote sensing instrument measurement. 
The “FORMOSAT-5” was launched successfully on August 25, 2017, which is Taiwan’s first self-developed high-
resolution optical remote sensing satellite.
In responding to the increasing needs of satellite with higher ground surface image res-olution for people in Taiwan, 
ITRC conducted a preliminary research on next-generation instrument system (three-mirror anastigmat, TMA). The 
purpose of this research is to meet the needs of people in Taiwan and to sustain technological development. TMA is a 
three-lens telescopic optical system that employs off-axis aspheric lens. After its completion, ground surface resolution 
will be more than double comparing with that of the FORMOSAT-5. Due to limited funds and time, aluminum alloy was 
used to produce the lens for this project. During assembly, mechanical auxiliary equipment was adopted for measuring 
the relative position of the primary and secondary lens. In 2017, assembly adjustment and image acquisition test for 
TMA telescopic experimental body was completed. The corresponding adjustment mechanical design & fabrication for 
high accuracy adjustment, optical measurement method and telescopic lens image acquisition test were completed 
and suc-cessfully established.

Integration of remote sensing instrument and the satellite body

The image of Taiwan captured by “FORMOSAT-5”

Installation of the TMA lens module

Biomedical Technology R&D and Certification Services

ITRC is employing its core capabilities and R&D expertise to integrate academic research resources and 
implement biomedical verification services. ITRC expects that the establishment of clinical, academic, and 
industrial integration platforms will accelerate the translation and add value to the research results, as well as 
support the vigorous growth of Taiwan's biomedical industry.
Major accomplishments during this year:
• Image generating instrument was linked directly with the animal center to complete the establishment of image 
 generating preparation room, which is the most comprehensive test animal image generating site in Taiwan. This  
 achievement can speed up the process of medical device prototype testing and certification obtaining. This work has  
 already helped 8 research teams to complete 35 cases of large-scale test animal imaging.
• ITRC obtained UL3400 specialized safety site certification for 3D printing lab, becoming the first certification organization 
 in Asia for 3D-printed medical devices. This will effectively shorten the certification process prior to putting 3D-printed  
 device on the market and reduce product development cost. In addition, this achievement will help the industry to 
 quickly acquire FDA permit for commercialization, improving the competitiveness of domestic biomedical industry in the 
 world and promote the colonization of medical device industries. This achievement is the first in the world; it ensures that 
 instrument and personnel of 3D printing laboratory can operate under low risk and manageable environment. 3D printing 
 services were provided in 2017; a total of 62 cases or 1,799 jobs have been served.
• Performed l million times of artificial hip joint fatigue test verification, ensuring the correctness of testing procedures.  
 Medical electronic safety regulation inspection (IEC 60601-1) TAF certification was obtained, which allows ITRC  
 to provide material characteristic preliminary verification service embedded medical devices.
• ITRC held advanced medical instrument talent training courses, including “Clear the Stage! ISO 13485 Transform  
 Seminar” and two “ISO 13485:2016 Quality Management System and Regulation Trend Seminar”. A total of 283  
 people (times) from industry-academia-research organizations were served in the biomedical service platform. There  
 were 45 services provided in R&D platform, and 449 people (services) for talent cultivation.

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

In complying with government’s policy in intelligent machinery industry promotion, the Project was conducted, involing 
ITRC, NDL (National Nano Device Laboratories), CIC (National Chip Implementation Center), NCHC (National Center for 
High-performance Computing), and STPI (Science & Technology Policy Research and Information Center). This Project 
targets to integrate information & communication software, hardware, combining with IoT to build the cyber-physical 
system, establishing smart shop.
To create a small intelligent factory with cyber-physical system, ITRC’s optical device processing factor was selected 
as the experimental site for intelligent manufacturing technology and module development. In 2017, intelligent machine 
(intelligent turning centering system) control parameter output synchronization and data real-time monitoring was 
completed. Manufacturing execution system (MES) was introduced. In addition, development of intelligent analysis 
module we well as energy optimization analysis for intelligent factory was completed.

Mission-oriented R&D

Mission-oriented R&D30
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ITRC’s optics shop was selected as the experimental site for intelligent manufacturing technology and module 
development.

Mission-oriented R&D

Layout of Smart Optics Shop

Personnel location
tracking

●Material tracking: work sheet code, work item/raw material Tag
●Personnel tracking: wear Tag ID

Factory personnel,
Environment monitoring

Production certification/
manufacturing management

Global real-time 
searching & monitoring

System abnormality report

Personnel 
wear Tag ID

Computation, communication and control integrated cyber-physical 
system; connecting IoT to build “Smart Shop”, offering intelligent 
manufacturing and services
◎Work item & product intelligent management
◎Shop energy intelligent management and monitoring

Temperature 
monitoring & 
control

WiFi
bluetooth

Transmitter

Ethernet

Mission-oriented R&D

Smart Machinery Industry Pioneer Project

In conjunction with the development of national policies, ITRC actively seeks to promote the country's capabilities in 
basic industrial technologies via technological innovation, integration, and value added development models. During 
2017, ITRC was involved with the following intelligent machinery industry pioneer projects:

Project Name Cooperating 
Unit

Implementation 
Period Technological Outputs

Development of technology for key 
components in MOCVD and
cultivation of manpower

National 
Central 
University

2013/01/01
2017/03/31

Development of MOCVD key 
components and (Ga, Al, In) N epitaxial 
defect & atomic structure analysis 
technology for light elements

Improvement of technology for 
multi-axis grinding/forming 
processing system and 
hydrostatic bearing

National Tsing 
Hua University

2016/10/01
2020/09/30
(4 years)

1.Complete lens module eccentricity 
   measurement software development, 
   including independently operated 
   noncontact displacement measuring 
   module and single surface off-center 
   inspection module. This software 
   has been integrated with hydrostatic 
   bearing turning centering system to 
   carry out inspection.
2.Establish hydrostatic bearing oil 
   temperature and rotation platform 
   deformation relationship, optimizing 
   turning centering process.
3.Complete the turning process 
   characteristic analysis of Al 7075 
   material on turning centering system. 
   This centering system uses the 
   hydrostatic bearing rotation platform 
   developed by the sub-project.

The use of sputtered thin film metallic 
glasses as advanced coating 
materials: Medical, Mechanical, and 
Electronic applications

National Taiwan 
University of 
Science and 
Technology

2015/10/01
2019/09/30

Sputtering metal glass thin film and 
introducing it to the biomedical market 
for the development of surgical skin-
grafting blades, injection needles, and 
endodontic files.

32
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Technical 
Services ITRC offers a total of 10 standard testing and calibration services, including 6 calibration services and 4 testing 

services, all of which conform to ISO/IEC 17025 international standards. All 10 items have been certified by the Taiwan 
Accreditation Foundation (TAF). ITRC can provide combined ILAC-MRA (International Laboratory Accreditation 
Cooperation Mutual Recognition Arrangement) marked calibration reports recognized internationally (80 economies and 
90 accredited institutions). Certification items and brief introductions of the laboratories are described below:

Name of Laboratory Certification Items Certification Scope

ITRC Vacuum Standards Lab
(Lab No.: 0081)

KA2014 
(Calibration)

SEM pitch 
standard

100 nm
> 100 nm to 200 nm
> 200 nm to 500 nm
> 500 nm to 1000 nm
> 1000 nm to 2000 nm

KA2014 
(Calibration)

SPM pitch 
standard (100 to 10,000) nm

KD2002 
(Calibration)

Ion vacuum 
gauges 1.0 E-04 Pa to 8.49 E-03 Pa

KD2003 
(Calibration)

Capacitive 
vacuum
gauges

5.0 E-01 Pa to 9.0 E+04 Pa

KD2006 
(Calibration)

Other vacuum 
gauges

5.0 E-1 Pa to < 9.0 E-01 Pa
9.0 E-01 Pa to < 5.0 E+03 Pa
5.0 E+03 Pa to 9.0 E+04 Pa

ITRC Optoelectronic Calibration Lab
(Lab No.: 1529)

KG3027 
(Calibration) Glossy boards

(70 to 100) GU (20º)
(81 to 100) GU (60º)
(98 to 100) GU (85º)

ITRC Optoelectronic Calibration Lab
(Lab No.: 2340)

O999 
(Testing)

Radius of 
curvature

Convex mirror: >= 5 mm
Concave mirror:>= 6 mm

O999 
(Testing)

Index of 
refraction 1.3000 nD to 1.7200 nD

ITRC Biomedical Platform Lab
(Lab No.: 3291)

E001
(Testing)

Electronic 
medical 
equipment
(total of 19 items)

M005
(Testing) Bending test Flat bone plate only

TAF Certification Laboratories

Technical Services34
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● Vacuum Standard Lab (TAF number: 0081):ITRC's Vacuum Standard Laboratory is the first facility of its kind to 
 receive CNLA calibration certification. The lab's calibration items include ion vacuum gauges (KD2002), capacitive
 vacuum gauges (KD2003) and other vacuum gauges (KD2006). This lab serves various industries, government
 units, academic institutions and research centers. And it provides over 100 accredited calibration services each year.
  ITRC employs scanning probe microscopes (SPM) and scanning electron microscopes (SEM) to provide 
 (KA2014) pitch standard calibration services in the ranges of (100 - 10,000) nm and (100 - 2,000) nm, respectively. 
 Calibration results are traceable to international measurement institutions such as Physikalisch-Technische 
 Bundesanstalt (PTB) from Germany and National Physical Laboratory (NPL) from the United Kingdom. These services 
 provide domestic quality assurance departments and laboratories with the ability to enhance both accuracy and 
 reliability of their instruments. Furthermore, they can save substantial calibration costs and wait time (3 to 6 months) 
 rather than sending samples overseas. In response to customers' various instrument calibration needs, ITRC also
 provides customized, high precision pitch standards (sigma< 0.3%) services to resolve customers' specific demands.
 Calibration results are traceable to international measurement institutions such as Physikalisch-Technische 
 Bundesanstalt (PTB) from Germany and National Physical Laboratory (NPL) from the UK. This provides domestic 
 quality assurance depart-ments and measurement laboratories with the ability to enhance their instrument ac-curacy 
 and reliability,which enable them to save substantial calibration costs and wait time (3 to 6 months) of sending 
 samples overseas. In response to customers' in-strument calibration needs, ITRC also provides customized, 
 highprecision pitch standard(sigma< 0.3%) services to resolve customers' specific demands.

● Optoelectronic Calibration Lab (TAF number: 1529 and 2340): This is the first laboratory to submit an application for     
 TAF certification after ITRC became a member of NARLabs. This facility subsequently received two laboratory 
    numbers because it offers certification items on calibration as well as testing. The three certification items 
    consist of gloss boards (KG3027, calibration), radius of curvature (O999, testing), and index of refraction (O999, 
    testing); it is the first laboratory in Taiwan to offer certified testing reports including items as radius of  
 curvature and index of refraction certifications.

● Biomedical Platform Lab (TAF number: 3291): There are 19 certification items for electronic medical equipment, 
 including “power test”, “humidity pre-treatment test’, “label identification”, “label abrasion resistance test”, “lowvoltage 
 test”, etc.; bone plate bending test is for flat bone plate only. Our laboratories uphold the spirit of “precision”, 
 “innovation”, “showing respect”, and “teamwork”, embracing the goal of providing the best quality and credible 
 services. In addition to ITRC's internationally recognized measurement services offered to domestic and foreign 
 industry, academic, and research institutions, its calibration ability has also established a solid foundation for the 
 development of instrument technologies. It is expected to promote domestic exchanges regarding relevant instrument 
 technologies and further perfect Taiwan's technological standards and product quality.

Our laboratories uphold the spirit of “precision”, “innovation”, “showing respect”, and “teamwork”, embracing the goal of 
providing the best quality and credible services. In addition to ITRC's internationally recognized measurement services 
offered to domestic and foreign industry, academic, and research institutions, its calibration ability has also estab-
lished a solid foundation for the development of instrument technologies. It is expected to promote domestic exchanges 
regarding relevant instrument technologies and further perfect Taiwan's technological standards and product quality.
In line with its goal of supporting academic research and serving industry professionals, ITRC provides commissioned 
production, and calibration/testing services for vacuum, optical, and electronic instruments and components. In 2017, 

Commissioned Production Services

ITRC provided testing and process equipment services for a total of 1,983 times to companies, academic institutions, 
and research centers.

Besides developing our own instrumentation technologies, ITRC of NARLabs also collaborated with various industries 
and institutions to carry out advanced studies and solve problems by utilizing its advantages in the field. The following 

Technical Services

Technical Services

Instrument Development

Commissioned Research

are just some of the contracted instrument system development project with other industries and institutions in 2017.
● Industry Contract Projects

 In order to diffuse its R&D capabilities, ITRC encourages its R&D teams to meet the needs of the industry via industry- 

Name of Instrumental System Collaboration Industry/Institution

Vacuum Chuck with 4” Diameter for Semiconductor 
Inspection Equipment Semiconductor industry

Virtual Image Quality Inspection System Precision instrument and related manufacturing 
industries

3D Scanning System Textile industry

Raman Spectroscopy and Electronics 
Measurement System Tamkang University

4” Atomic Layer Deposition System Semiconductor and related  industries

Contract Name Collaborating Industry

Sensor chip package process consultation Electronic parts industry

CIGS Solar cell process P3 coating plate 
online AOI system development project Machinery manufacturing industry

Development of high-precision torque modulation electric 
tool technology-2nd phase project: commercialization of 
engineering sample

Electronic parts, components and related industries

4”atomic layer deposition system contracted 
manufacturing project Semiconductor industry

Assembly parts automatic inspection system Aviation R&D/manufacturing industry

 academia collaboration. Targeting to promote the technological upgrade of domestic industries, ITRC is dedicated to  
 increasing the products’ value-added and enhancing the R&D capacity of Taiwan's industries.
The following are the outstanding examples of many notable ITRC industry contract cases in 2017.

● Academia Contract Projects
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Contract Name Cooperating Partner

Bone regeneration stem cell separation purification 
system development project

Orthopaedic Research Center, Kaohsiung 
Medical University

Health monitoring gas sensing device post-process 
development National Chiao Tung University

Medical material prototype manufacturing for ear 
drum repair/regeneration and animal testing Taipei Medical University

Application of reverse thermo-responsive hydrogels in 
3D deposition ceramic materials and instrument 
integrated development

Kaohsiung Medical University

Research and development of a second-generation 
forced flow atomic layer deposition system and 
three dimensional nano-structure solar device

National Tsing Hua University

ITRC is the ideal partner and promoter for academic researchers thanks to its support for academic research, promotion 
of science and technology development, and its involvement in long-term cooperation with Taiwan's universities. The 
following are the outstanding examples of many notable academic partner contract cases during 2017.

ITRC hosts multiple workshops and seminars to nurture outstanding, talented professionals, and to foster research 

Talent Cultivation

professionals needed by Taiwan's high-tech industries and academic institutions. It aims to enhance the quality and 
quantity of the country's research talent.
ITRC held the following workshops and seminars in 2017

Technical Services

Name of Workshop/Seminar Date

Workshop on practices of precision opto-mechanical educational training 2/7

Workshop of IoT SMART 7688 Duo 2/9

Workshop on practices of IoT SMART 7688 Duo 2/10

Workshop on graphene preparation and practical applications technology 2/15~2/16

Workshop on practices of graphene preparation and practical applications technology 2/17

Precision opto-mechanical educational training (Measurement skill and instrument operation 
instruction) – for members of National Defense University Training Center 3/2

Workshop on IoT sensor project 3/20

Workshop on precision optical system R&D and manufacturing 3/15

Workshop on practices of optical instrumentation system 3/22

Fundamental training on optical measurement technology 3/31
Instrument technology innovation seminar – for members of Study on South Korea Industrial 
Technology Assessment Management 4/21

Laboratory hazard protection and fire hazard protection educational training course 4/18

ISO quality management training course 5/24

Workshop on technology assessment management 4/21

Workshop on the management of precision opto-mechanical processing factory 3/7

Biomedical material 3D printing management seminar 3/17

Workshop on semiconductor instrument and supply chain management application and development 5/11

Workshop on precision optical system R&D/design and manufacturing 5/25

Workshop on practices of optical precision technology R&D 6/1

Workshop on precision optical system R&D/design and manufacturing 6/15
IEEE IMS Workshop: “From Measurement to Decision Making”- the technical chain of sensors, 
instrumentation and data implementation 6/21

Workshop on optical instrument system 6/16

Instrument technology training course and vacuum practices 7/5

Instrument technology training course 7/6

Optical instrument technology training course 7/7

Workshop on precision opto-mechanical educational training 7/10

Workshop on practices of optical instrument technology 8/10

Workshop on precision opto-mechanical educational training 10/25

Workshop on instrument technology training course 11/9

Workshop on optical measurement technology training 11/14

Workshop on practical vacuum technology 12/6-12/7

Workshop on practical vacuum technology 12/7

Workshop on practices of practical vacuum technology 12/8

Chinese Metrology Society-the 11-2 Annual Member Meeting (Sponsored) 3/24

The 14th International Conference on Automation Technology, Automation 2017 (Sponsored) 12/8~12/12
Technical Services38
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Academia-
research-
industry 
Collaboration

Project Name Industry Partner Academia Partner

Development of key components coating and 
inspection technology for DUV 254nm to blue 
405nm wavelength exposure machine light source 
system 

Semiconductor instrument industry National Taiwan 
University of Science

R&D of smart high-density plasma sputtering 
process

Electronics parts & components 
manufacturing industry

National Tsing Hua 
University

Curve sheet meal profile measuring system Aviation R&D and manufacturing 
industry

National Taiwan 
University of Science
and Technology

UV diffraction, long focal length high-resolution 
impulse laser optical processing system 
development project

Optical electronics industry National Central 
University

Embedded electric stimulation medical material 
development project

Medical equipment manufacturing 
industry

National Taiwan 
University

Monitor and analysis of the generation of 
submicron particles through valve actuation in 
high-vacuum systems

Metal processing machinery 
manufacturing industry

National Central 
University, National 
Formosa University

Guidance on mirror sputtering and testing
technology in anti-laser destruction DUV 248-nm 
etching exposure system

Semiconductor industry National Tsing Hua 
University

Development of wafer array probe measurement 
platform for the development and production of 
gas sensors

Optical electronics industry National Tsing Hua 
University

Monitor and analysis of the generation of 
submicron particles through valve actuation in 
high-vacuum systems

Metal processing machinery 
manufacturing industry

National Central 
University, National
Formosa University

Monitor and analysis of the generation of 
submicron particles through valve actuation in 
high-vacuum systems

Semiconductor industry Chang Gung 
University

ITRC is devoted to promoting industrial development, mitigating the gap between learning and practical applications, 
and creating concrete, beneficial outcomes for the industry, academia, and research organizations. Since the establishment
of ITRC’s Optical Systems Integration R&D Consortium in 2013, it has implemented 20 academia-research-industry 
collaboration projects as listed below.

 Optical Systems Integration R&D Consortium

40 Academia-research-industry Collaboration
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Project Name Industry Partner Academia Partner

Development of high-temperature pulse 
DC sputtering systems and film production 
technologies

Semiconductor industry

National Taiwan 
University of Science
and Technology

Development of absorption-based attenuator key 
component and guidance on coating technology 
for wide-wavelength UV light lithography 
equipment

Semiconductor industry
National Taiwan 
University of Science
and Technology

Development of key light adjusters for second-
generation UV light micro-imaging equipment and 
guide to coating techniques

Semiconductor industry
National Taiwan 
University of Science
and Technology

Functions of key components of DUV 248 nm 
etching exposure system and integrated alignment 
coating

Semiconductor industry National Taiwan 
Ocean University

Development of PEALD applied to UV LED Optical electronics industry National Central 
University

Guidance on coating and testing technology 
for the development of a large-aperture i-Line 
reflective mirror module

Aviation R&D and manufacturing 
industry

Development of ZrB2 buffer layer thinfilm process 
technology for GaN film deposition on Si substrates Semiconductor industry Ming Chi University 

of Technology

Development of high-rigidity XY θ tri-axial laser 
direct-writing image feeding system featuring a 
mask aligner

Precision instrument related 
manufacturing industry

National Taiwan 
Normal University

R&D of polarization system for UV light of a new-
generation of lithography equipment and guidance 
on coating technology

Semiconductor industry

National Taiwan 
University, National
Yunlin University of 
Science and
Technology

Guided endoscopic image sensor and 5.6-mm 
smart micro transnasal endoscopy

Medical equipment industry
Optical R&D industry

Kaohsiung Medical 
University Chung-Ho 
Memorial Hospital

Academia-research-industry Collaboration

International 
Cooperation

Academia-research-industry Collaboration
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ITRC has currently signed cooperation MOUs with the following units:
(1) RIKEN, Japan
(2)  Institute of Physics, Academy of Sciences, Czech Republic
(3) Università degli Studi del Sannio, Italy
(4) Underwriters Laboratories

ITRC actively participates in international instrument technology organizations, and also hopes to enhance its own 
international visibility and status. ITRC currently participates in the following international organizations:
◎ ASME (American Society of Mechanical Engineers)
◎ IEEE IMS Taipei Chapter
◎ IEEE I² MTC
◎ AVS Taiwan chapter

ITRC is conducting preliminary-stage commissioned projects and joint research with international academic and 
research units, and hopes to establish a foundation for formal cooperation in the future. The following is a progress 
summary of cooperative projects and their respective results.

45

Cooperating unit Subject of cooperation Year Progress

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

103−107

Both parties have commenced a research 
project, conducted several short-term visits 
and are performing bilateral research. 
This year, a thesis paper titled Interplay of 
Mutual Electric and Magnetic Couplings 
Between Three-Dimensional Split-Ring 
Resonators was submitted to Optics 
Express

Institute of Physics, 
Academy of Sciences, 
Czech Republic

(1) Fracture-resistant TiO2/Pt 
     composite protective 
     coating on NiTi stent by ALD 
     nanolamination 
(2) Atomic layer deposited TiO2 
     and Al2O3 coatings on NiTi 
     alloy

103−107

This year, research collaboration MOU 
was signed to strengthen the information 
exchange between both parties. Research 
personnel were dispatched on a short-term 
visit for the purpose of project discussion, 
conducting experiments, and publishing 
papers. ITRC has also dispatched 
designated personnel to Czech Republic to 
gain an insight into how labs of academic 
institutes operate; conduct studies on 
how ALD protection layers can improve 
the Ni-ion release problem associated 
with NiTi coronary stents, provide lectures 
on specific topics, and discuss future 
cooperation plans to develop ALD 
equipment.

Nelson Mandela 
Metropolitan University, 
Republic of South Africa

Contact lens ultra precision 
machining technology applicable  
for Africans and Asians

105−107

Bilateral visits of personnel from both 
parties were conducted to discuss optical 
design and Silcon device MRF precision 
polishing technology. The achievements 
from both parties were published to SPIE 
Conference.

Underwriters 
Laboratories

Biomedical environment 
construction project 106-109

Both parties completed the signing 
of collaboration MOU; ITRC become 
the first 3D printing medical material 
verification institution in the world certified 
by Underwriters Laboratories. ITRC will 
continue to build the deposition process 
platform (deposition process printing 
environment safety and operation standard 
system) that complies with international 
medical material regulations and FDA 
medical material product regulation 
verification.

Università degli Studi 
del Sannio, Italy

Development of Analog-to-
Information Converter (AIC) 
Prototype Board

106-017

Both parties signed the research & 
application technology collaboration MOU. 
Information exchange and discussion were 
conducted by both parties on bi-channel 
AIC circuit design. The achievements 
from both parties will be organized and 
submitted to international journals for 
publication.

International Cooperation

 Signing of Cooperative MOUs

 Participation in the Operations of International Instrument Technology Organizations

 Cooperative International Research Projects

44 International Cooperation
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Milestones in 2017

MILESTONES IN 2017

MILESTONES IN 2017

4746 Milestones in 2017

2017/01/30 
ITRC collaborated with King Lai Hygienic 
Materials, Co., Ltd., National Formosa 
University, and National Central University to 
develop the “Particulate Inspection System 
for Highly Standard Cleanliness Vacuum Gate 
Valves”, which has won the “Metrology 
Innovation Award 2016”

2017/05/19 
Organizing the “IoT Sensor 
Service Platform Special Project” 
annual achievement exhibition

2017/06/26 
President, Ing-Wen Tsai, visited the “Implementation 
Center of Biomedical Industry Innovation Promotion 
Program” and visited ITRC’s 3D printing laboratories

2017/10/01 
Organizing the “9th i-ONE NARLabs Instrument 
Technology Innovation Award”

2017/12/29 
Collaborating with ITRI to establish the 
“Intelligent Medical Devices Innovative Value 
Platform”

2017/06/21 
Collaborating with IEEE I&M 
Society to promote academia-
research-industry workshop, 
strengthening instrument 
technology communication and 
international competitiveness

2017/02/02 
The inauguration ceremony of ITRC’s new
Director General, Professor Yao-Joe Joseph 
Yang from Department of Mechanical 
Engineering of National Taiwan University 

2017/03/26 
Co-organizing the “NAR
Labs Smart Machinery 
Competition” with ASME, 
Taiwan Chapter

2017/04/26 
Becoming the first 3D-printed 
medical device certification body in 
Asia accredited by Underwriters 
Laboratories (UL)
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