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Preface
The National Applied Research Laboratories (NARLabs), under
the Ministry of Science and Technology (MOST), oversees
eight national research centers. NARLabs’ four major missions
are: to establish R&D platforms, to support academic
research, to promote frontier science and technology, and to
foster high-tech manpower. With the top-notch facilities and
core technologies of each research center, NARLabs provides
domestic industry, government, academia, and research
communities with R&D platforms and technical services to
d e ve l o p s c i e nti ﬁ c i n n o vati o n s , m a ke te c h n o l o g i ca l
breakthroughs, and train talent in the areas of "Earth and
Environment", "Information and Communication Technology",
"Biomedical Technology", and "Science and Technology
Policy".
This handbook is a collection of NARLabs’ core capabilities in
the categories of R&D platform services, technological R&D,
and talent training for use in academic research or in
technology development for industries.

Contact Us
Email: service@narlabs.org.tw
Phone: +886-2-2737-8000
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(Preclinical) Drug Test Service
National Laboratory Animal Center

半導體製程技術訓練班與設備見習班

S ERVICES

R&D Platform
Services
In line with government technology policy,
NARLabs is equipped with valuable software
and hardware that are diﬃcult for local
universities to acquire independently. Each
facility comes with a specialized R&D service
t e a m , fo r m i n g a n R & D p l a tfo r m t h a t i s
continuously reﬁned to provide top quality
services to meet researchers’ R&D needs.
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Cardiovascular Disease Model

Animal Model Supply
Introducti o n

Featu res

We provide multidisciplinary disease models,
including spontaneous, genetically modiﬁed,
surgical, and drug-induced animal models.

• AAALAC international accredited management
system
• Customized breeding projects according to the
needs of models
• Integrated services in genetic engineering,
phenotyping, breeding, housing, and
cryopreservation.

Applicatio ns
• Basic research
• Pre-clinical eﬃcacy testing, including
oncological, immunological, metabolic,
infectious disease, and neurodegenerative
disease testing, etc.
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(Preclinical) Drug Test Service
Introducti o n

Featu res

Our in vivo eﬃcacy service oﬀers a preclinical
testing platform for oncology, immunology,
metabolic science, and neuroscience. The service
integrates multiple testing ﬁelds with key analytic
technologies, and covers animal behaviors,
energy metabolisms, biomedical imaging ,
biomarkers, and pathological analysis.

• AAALAC international accredited facility and
management system
• One-stop solution for all animal experimental
needs, including animal models, breeding,
testing, study design, and oﬃcial testing
reports.
• Customized ser vice packages, contrast
research, facility renting, or technical services
can be arranged according to the budget and
needs of the study.

Applicatio ns
• Exploratory basic research
• Preclinical drug tests
• Drug safety and eﬃcacy studies
• Technology training for laboratory animal
operation
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Experimentation Area for
Medical Device Evaluation
Introducti o n

Featu res

Our surgical facilities are designed for major
surgery and medical device testing in large
animals. The facility is OECD GLP-certiﬁed and
provides GLP-compliant services in medical device
implantation and follow-up validation to support
the development of medical devices.

• AAALAC internationally accredited facility and
management system
• O E C D - G L P c o m p l i a n t b i o c o m p a ti b i l i t y
laboratory
• High-level, fully-equipped surgical operation
suite and advanced imaging system
• Full support for technical assistance and animal
care provided by the experienced Large Animal
Surgery and Care Team

Applicatio ns
• Safety and eﬃcacy validation for medical
devices
• Exploratory studies for innovative therapies and
biomedical materials
• Technical skill training sites
• Surgical training sites for physicians
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Taiwan SPT-Based HBF
Liquefaction Evaluation Program
Introducti o n

Ap p l i cation s

T h e Ta i w a n S P T- b a s e d H B F L i q u e f a c ti o n
Evaluation Program (V04) is developed to provide
a correct and uniﬁed analysis program to enable
various local execution units to conduct soil
liquefaction evaluation for the "Home Security
Plan" with the same standards, and make the soil
liquefaction potential map more correct and
representative.

Integrates basic stratum data such as borehole
h i sto g ra m , g ro u n d wate r l e ve l , sta n d a rd
penetration test SPT-N value and ﬁne material
content, and provides the cyclic shear stress ratio
(CSR) and cyclic resistance ratio, and the safety
fa c t o r a ga i n s t s o i l l i q u e fa c ti o n ( FS ) a n d
liquefaction potential index (LPI), etc.

Featu res
The purpose of the program is to allow enginners
to verify the self-developed soil liquefaction
evaluation program. At present, the main
application of the programfor the "Home
Security Plan" by the Ministry of the Interior and
other engineering cases which require
liquefaction assessment.
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Taiwan Shake Map
Introducti o n

Ap p l i cation s
It provides the information for emergency
response after a damaging earthquake, and can
be used as a basic tool for seismic hazard
an al ysi s, d evel op ment of gro u n d mo tio n
response spectrum, and selection of ground
motion time histories for structural analysis for
seismic design and evaluation.

This website provides the shake maps of the latest
e a r t h q u a ke s a s we l l a s d i ﬀe re nt k i n d s o f
imaginary scenario earthquakes from active faults
in Taiwan. It was developed by integrating novel
g ro u n d m o ti o n p re d i c ti o n te c h n i q u e a n d
obeserved ground motion information.

Featu res
T h e p l atfo r m i nte g rate s c u r re nt ex i sti n g
platforms with comprehensive and consistent
ground motion information for diﬀerent kinds of
research and applications on earthquake
engineering.
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Oﬀshore Wind Turbine Supporting Structure and Critical Part Test Site OWT Critical Part and Supporting Structure Testing Platform

Introducti o n

Ap p l i cation s

In order to ensure the structural integrity of the
supporting structures or the reliability of the
critical parts of oﬀshore wind turbines under
seismic load, the critical part and supporting
structure testing platfom established by NCREE is
designed for verifying the safety of the electrical
equipment or critical parts of wind turbines.

Dynamic testing system for verifying the safety of
the electrical equipment or critical parts of wind
turbines suﬀering seismic load. This platform can
also be applied to important equipment of other
industries.

Featu res
Seismic testing platform designed for critical
facilities and oﬀshore wind turbines.
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Oﬀshore Wind Turbine Support Structure and Critical Component Test Site Experimental Platform for Underwater and Ground Foundations

Introducti o n

Ap p l i cation s

This experimental platform for underwater and
ground foundations, a bi-axial laminar with
ﬂexible boundary experimental device, was set up
in NARLabs' National Center for Research on
Earthquake Engineering (NCREE) in Taiwan to
conduct physical model experiments and tests
including underwater foundation and ground
experiments for oﬀshore wind turbines, full
model experiments for scaled wind turbines, soil
liquefaction, underground pipelines, soil-structure
interaction issues, and so on.

Underwater foundation and ground experiments
on oﬀshore wind turbines, full model
experiments on scaled wind turbines, soil
l i q u e f a c ti o n , u n d e r g r o u n d p i p e l i n e s ,
soil-structure interaction, and other physical
model experiments, and the simulation of
near-fault ground response.

Featu res
The world's largest platform for biaxial
underwater foundation and ground
experimentation.
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Oﬀshore Wind Turbine Support Structures and Critical Part Test Site Geological Survey Soil Mechanics Laboratory on Oﬀshore Wind Farm

Introducti o n

Ap p l i cation s

The National Center for Research on Earthquake
Engineering (NCREE) has established a soil
mechanics laboratory to provide basic physical
properties and compressibility and static and
dynamic mechanical properties of soil and thus
support the geological prospecting of a large
number of oﬀshore wind farms. The laboratory
has achieved Taiwan Accreditation Foundation
(TAF) authentication, so that it can provide high
quality and credible testing services.

Public works and the geological prospecting of
oﬀshore wind farms to provide basic physical
properties and compressibility and static and
dynamic mechanical properties of soil.

Featu res
The well-known local soil laboratories have
general physical testing, static mechanical
property testing, and an advanced soil dynamic
properties test system, and laboratories with TAF
certiﬁcation, can provide high-quality and
high-tech testing services.
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Cloud Services for Earthquake
Preparedness and Emergency Response
Introducti o n

Featu res
• The cloud services can automatically calculate
possible disasters right after receiving the
earthquake report email from the Central
Weather Bureau, and send the evalulation to
emergency response personnel by SMS and
email.

"Taiwan Seismic Scenario Database" and "Taiwan
Early Seismic Loss Estimation" are designed to
reduce risk from earthquakes, and to assist
emergency response and relief resources
management after an earthquake.

• The cloud services provide seismic loss
estimation for key earthquake scenarios in
Taiwan, and these scenarios and evaluations
could be used for earthquake preparedness
and disaster prevention drills.

Applicatio ns
The cloud services can calculate the possible
seismic loss for earthquake scenarios and real
earthquakes. This feature could be used for
earthquake disaster prevention drills and help
emergency response personnel quickly
understand possible disasters and requirement of
relief resources.
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Launch and
Space Environmental Testing Services
Introducti o n

Ap p l i cation s

Equipped with diﬀerent environmental test
facilities, we provide simulation test services for
space components, units, and satellites, in order
to make certain that test specimens perform their
functions in accordance with the necessary
speciﬁcations.

• Space component/unit development, assembly,
& environmental testing
• Satellite assembly, functional integration, &
space environmental testing
• Commercial oﬀ-the-shelf (COTS) component
space environmental testing

Featu res
• Space-grade optical payload development
facility
• Environmental simulation tests for launches
• Mass properties measurement
• Space environmental simulation tests
• Spherical and planar near ﬁeld antenna
measurement
• Separation shock tests
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Space Radiation Veriﬁcation Testing Services
Introducti o n

Ap p l i cation s

NSPO provides a service platform in accordance
w i t h i nte r n ati o n a l te sti n g sta n d a rd s a n d
speciﬁcations to help customers by performing
space-grade radiation veriﬁcation tests for
electronic components.

Semiconductor electronics and parts which
require testing for industrial and academic
purposes.

Featu res
The service fully integrates the radiation testing,
veriﬁcation, and analysis capabilities of relevant
domestic suppliers, academic institutions, and
medical groups to establish a comprehensive
domestic radiation testing environment, test
speciﬁcations, and veriﬁcation mechanisms
through specialization and strategic cooperation.
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Taiwan Data Cube Service Platform
Introducti o n

Ap p l i cation s

Taiwan Data Cube (TWDC) is a highly eﬃcient
c l o u d - c o m p u ti n g p l a tf o r m s u p p o r ti n g
multi-temporal analysis of Earth environmental
changes in satellite images. The TWDC will lower
the technical barriers for users to allow them to
exploit the power of remote sensing data with
versatile application algorithms.

• Agriculture and forest analysis
• Disaster assessment
• Spatial geographic information analysis
• AI interpretation and Object Detection

Featu res
• Analysis Ready Data for FORMOSAT-2/5 and
other open satellite data are provided
• Private Cube is provided
• Data analysis through development
environment
• High performance cloud computing
environment maintained by the National
Center for High-performance Computing
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Satellite Operations & Control Service
Introducti o n

Ap p l i cation s

This service provides a satellite operations
control system, ground stations, and operation
team to execute satellite mission operations and
transfer the data to users in real time.

• Satellite and Ground Station Operations
• Ground to Satellite Data Downlink Service

Featu res
• 25 years’ experiences in satellite operations
• Satellite operation system establishment
technology
• Total solutions for ground segment services for
satellite mission operations
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Value-Added Application Services for
Digital Terrain Models
Introducti o n

Ap p l i cation s

NCHC is cooperating with the Ministry of the
Interior to carry out projects for calculating DTM
value-added data and sharing data with the public
through API services.

• Disaster prevention
• National Spatial Planning
• Engineering development

Featu res
• Lower development cost than commercial
software
• Multicore processing architecture
• Data structure designed for DTM data
• Up to 5 million queries provided per year
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Hands-on Training

Cybersecurity
Competitions

Cyberattack
Mock Cyber Combat Defense Skills

Rapid Deployment of
Training Environments

Cyber Defense eXercise (CDX) Platform
Introducti o n

Ap p l i cation s

T h e C D X p l a tf o r m a d o p t s c l o u d s e r v i c e
architecture to lessen hardware and software
restrictions and usage diﬃculty, and is built with
virtualization architecture to rapidly deploy
atta c k / d efe n s e d r i l l s c e n a r i o s , p ro v i d i n g
attack/defense drill environments for multiple
people at the same time.

• Practical talents cultivation of cybersecurity
• Cybersecurity research and technology
veriﬁcation
• Cybersecurity competition and drill ﬁeld
application

特色
Featu res
Designed for the private cloud service of
Cybersecurity application development.
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Information Sharing and
Analysis Center Platform
Introducti o n

Ap p l i cation s
• Planning and building an information sharing
platform
• Automated exchange of threat information
• Network attack status and trend analysis
• Cybersecurity training

Doing the information collection, exchange and
analysis is for the information risk of critical
i n f r a s t r u c t u r e s . T h r o u g h i n f o r m a ti o n
standardization and the mechanism of system
a u t o m a ti o n c o n n e c t w i t h t h e N a ti o n a l
Information Sharing and Analysis Center (N-ISAC),
we can achieve real-time information sharing,
cybersecurity incident notiﬁcation and shorten
the response time.

Featu res
Designed for the threat information services in
information security application development.
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iFlyover – Geographic Information
Cloud Platform
Introducti o n

Ap p l i cation s

This platform provides 3D VR terrain navigation
services based on satellite images, aerial photos,
and digital terrain model data. The iFlyover cloud
server performs the computations, then sends a
video stream to end-users and allows on-demand
GIS data browsing from anywhere.

iFlyover has served as a tool for natural disaster
assessment in large areas. It can provide terrain
information in a response system for sudden
emergencies or in post-disaster reconstruction
eva l u ati o n , a s we l l a s G I S e d u cati o n a n d
experience.

Featu res
• In-house development prevents data leakage
and provides source code security
• Users may upload their own data
• Help users build their own iFlyover cloud
platform
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Semiconductor Manufacturing
Service Platform
Introducti o n

Ap p l i cation s

Based on the device fabrication service platform
at our Hsinchu headquarters, TSRI provides 6-inch
and 8-inch ﬂexible fabricated test lines and
supports industry and academic groups in
indicative studies on next-generation low-power
devices (new structure development), high speed
transistors (emerging material introduction),
high-power devices, and memory devices (RRAM,
MRAM, and computing in memory).

• Artiﬁcial Intelligence (AI)/Machine Learning
• Quantum Computers
• Internet of Things (IoT)
• Mobile Communication

Featu res
The only open experimental research
environment that can connect with industrial
technology development trends in Taiwan.
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Advanced Packaging Integration and
Semiconductor Manufacturing Service Platform
Introducti o n

Ap p l i cation s

Based on TSRI’s Semiconductor Manufacturing
Service in Tainan and Hsinchu, this platform
provides 2.5D/3D TSV advanced packaging, 3D
h e t e r o g e n e o u s i n t e g r a ti o n , a n d c i r c u i t
veriﬁcation for industry and academic purposes.

• Artiﬁcial Intelligence (AI)/Machine Learning
• Quantum Computers
• Internet of Things (IoT)
• Mobile Communication

Featu res
The only open experimental research
environment that can connect with industrial
technology development trends in Taiwan.
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Electronic Measurement and
Materials Analysis Services
Introducti o n

Ap p l i cation s

Electronic measurement ser vices include
veriﬁcation of ultra-high frequency to THz devices
and circuits, testing of ultra-low current devices,
and electrical characterization of power devices.
TAF-ISO 17025 materials analysis services include
high-quality images, compositions, crystal
structures, and properties of materials.

• Artiﬁcial Intelligence (AI)/Machine Learning
• Quantum Computers
• Internet of Things (IoT)
• Mobile Communication

Featu res
The only open experimental research
environment that can connect with industrial
technology development trends in Taiwan.
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TAF Accredited Laboratories
Introducti o n

Ap p l i cation s

As one of the origins of vacuum technology in
Taiwan, TIRI has dedicated itself to the research
and development of vacuum instruments,
calibration, and inspection technology. Over
decades, TIRI has maintained TAF Accredited
Laboratories and provided services including
vacuum gauge/standard calibration and optical
thin ﬁlm coating.

• Vacuum gauge calibration
• Vacuum leak detection
• Vacuum standard calibration
• Optoelectronic inspection and testing services
• Optical thin ﬁlm coating

Featu res
Vacuum standard inspection and calibration plays
a key role in vacuum technology development.
TIRI has run the TAF Accredited Vacuum Standard
Laboratory (TAF 0081) since 1980 and is dedicated to providing cutting-edge services for academic research.
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Precision Optics Design and Development
Introducti o n

Ap p l i cation s

TIRI delivers turn-key services in optical design,
fabrication, inspection, and assembly. Based on
the needs of prospective academic research, TIRI
s e r v e s a s t h e ke y p a r t n e r f o r a c a d e m i c
institutions, oﬀering customized key components
and systems.

• Optical imaging system for cutting-edge
research
• Optical lenses for aerospace and military
application
• Lithographic lenses and key models
• Quality measurement for lenses and
components

Featu res
TIRI has 45 years of experience in precision
optics, as well as experience in lens fabrication
for Earth observation satellites. As the only
organization that can oﬀer meter-scale aspheric
optics in Taiwan, TIRI can fulﬁll accuracy and
quality requirements for high-end optical
components.
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Key Components Development for
Semiconductor Processing Equipment
Introducti o n

Ap p l i cation s

S e r v i n g a s t h e ke y d o m e s ti c p r o v i d e r o f
customized innovative R&D instruments, TIRI has
dedicatedly developed core technologies, put
fo c u s o n t h e R & D o f t h e n ex t- ge n e rati o n
semiconductor process equipment, and built up a
s e r v i c e p l atfo r m fo r e sta b l i s h i n g t h e key
equipment for the next-generation semiconductor
material process and on-site inspection.

• Nano-micro thin ﬁlm coating and inspection
analysis
• Vacuum chamber customization and system
integration
• Sputter and in-situ inspection equipment
• Design and integration of smart control system

Featu res
In response to the development and application
of next-generation 2D materials, TIRI can oﬀer
customized services to academia and industry,
including various atomic layer processes
(deposition, etching, and real-time analysis) and
key component design of semiconductor
equipment.
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One-Stop Services for
Medical Device Testing and Veriﬁcation
I nt roducti o n

Featu res
TIRI not only provides guidance to academic
teams on adding value to technology, but also
helps to link the medical device industry and
hospitals, solving the problems of industry
technology, veriﬁcation, regulations, and clinical
to media marketing all at once. This model
eﬃciently accelerates the cooperation among
industries, academia, and research institutions
to improve the success rate of product launches.

TIRI has established the Medical Device Testing &
Veriﬁcation Laboratories at Hsinchu Biomedical
Science Park. TIRI provides eﬃcient one-stop
s e r v i c e s to p ro m o te i t s “ m e d i ca l d e v i c e
accelerator” platform to shorten research teams’
time on product R&D, reduce R&D costs and
risks, and speed up product veriﬁcation and the
acquisition of certiﬁcations.

A pplicati o ns
• Medical device production and function
validation
• Medical device speciﬁcation design and
regulation guidance
• ISO 10993 biocompatibility testing of medical
devices
• Medical electricity and physical property test
veriﬁcation
• IRB application guidance
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Biomedical Imaging and
Additive Manufacturing Services
Introducti o n

Ap p l i cation s

TIRI has built up core facilities such as MRI, CT,
and additive manufacturing machines to provide
services for medical device development and to
accelerate research teams in conducting rapid
prototype prooﬁng during the R&D process.

• Medical device prototype design, production,
and testing
• Imaging inspection technology for pathological
analysis
• Image analysis of experimental animals for
pre-clinical study

Featu res
The "NARLabs Medical Device Accelerator"
provides various veriﬁcation services required by
R&D teams in the entire process, from idea to
product, including medical imaging, image
analysis, and experimental animal observation
before and after operations.
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Government Research Bulletin (GRB)
I nt roducti o n

Featu res

Government Research Bulletin (GRB) is the most
important service platform in Taiwan and includes
all the basic information on science & technology
research projects and programs sponsored by the
government. Users may search, preview, and
download full-text research reports in GRB. GRB
also provides statistical data, analytical reports for
special topics, as well as diversiﬁed services for
research projects.

Supervised by the Ministry of Science and
Technology and operated by STPI, GRB is the one
and only oﬃcial platform providing up-to-date
information regarding government-funded
research projects in Taiwan. Since 1997, GRB has
operated as a data warehouse, collecting and
storing research information from research
institutes. It also enables government agencies
to ﬁll out information about contracted projects
online. Fully connected with national S&T
programs, GRB is commissioned by the Ministry
to enhance the eﬃciency of program
management.

A pplicati o ns
• Science & Technology Program Management
• Science & Technology Policy Research
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Policy Research
Indicators DatabasE (PRIDE)
Introducti o n

Featu res
PRIDE provides indicators for queries, raw data
downloading, and chart presentation. The major
characteristics of PRIDE include its wide range of
indicators and powerful graphing functions. Its ability
to present complex data in graphic forms can
facilitate interpretation and enrich research content.
In addition, PRIDE provides up-to-date information
about global competitiveness rankings and related
analytical references.

The Policy Research Indicators DatabasE (PRIDE) is
a newly established numerical database service
system. It collects and integrates statistical
indicators from Eurostat, OECD, WEF, World Bank,
as well as government agencies in order to
provide local researchers in Taiwan with one-stop
service.

Applicatio ns
• Science & Technology Policy Research
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28

STI Policy Outlook
Introducti o n

Ap p l i cation s

The “Science, Technology & Innovation Policy
Outlook” (Policy Outlook) is the only free web
portal which collects and handles a substantial
amount of information from integral databases,
valuable research reports, renowned oﬃcial
websites, organizations, mainstream media, and
core journals worldwide for international
innovative policy and technology. Policy Outlook
regularly monitors the technological innovation
trends in advanced countries such as China,
Japan, Korea, the USA, Germany, Finland,
Switzerland, Israel, France, the UK, Sweden,
Singapore, and Australia. It assists the Ministry
and local policy researchers in grasping the
world’s latest S&T development trends and
valuable R&D information.

• Science & Technology Policy Research

Featu res
• Daily updates on the latest S&T developments
globally.
• Observes the following 6 issues:
Policy Development Trends, Smart Technology,
Smart Healthcare, Energy Technology,
Sustainable Environment, and Agriculture
Technology.
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iKnow
Introducti o n

Ap p l i cation s

The “iKnow” (innovation Knowledge) website
provides one-stop intelligence services for
industrial innovation and development in Taiwan.
It is a unique service that includes innovative
knowledge on “Market + Strategy + Patent”
information. Readers will ﬁnd the latest global
trends in various industries and diversiﬁed
perspectives from diﬀerent ﬁelds. The major
services of iKnow include market trend reports,
the latest industry news, market news, strategic
analysis of industries, patent information
retrieval services, etc.

• Science & Technology Policy Research
• Industrial Policy Research

Featu res
• Hot Topic Services
• Patent Intelligence Services
• Free e-Newsletter on Fridays
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Rat Genome Engineering
National Laboratory Animal Center

Telephoto & Macro (TeleMa) Lens Attachment for Smartphone Photography
Optical Remote Sensing Instrument Division, Taiwan Instrument Research Institute

TECHNOLOGY

Technological
R&D
All NARLabs research centers conduct
technological research and development in
their specialized areas. The relevant R&D results
can then be spread to industries by means of
technology transfer, commissioned research,
and collaborative research to help industries
become increasingly competitive.

02

Precision Cancer Medicine
I nt roducti o n

Featu res
• The largest PDX bank in Taiwan, storing
information on local original tumor
characteristics such as clinical biomolecular
signature, malignant phenotypes and
genotypes, tumor architecture, and drug
response of Taiwanese patients.
• The platform provides resources on PDX and
humanized mouse models to facilitate
oncology studies in Taiwan.

NLAC ’s precision cancer medicine platform
provides patient-derived xenograft models and
customized in vivo tumor animal models to
support the development of new therapeutic
strategies for cancer.

Applicatio ns
• Personalized co-clinical therapeutic strategies
• In vivo drug screening platform
• Biomarker discovery and validation of tumor or
drug response
• Ex vivo drug pre-screening platform

TECHNOLOGY
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Brain Science
I nt roducti o n

Featu res
• Pigs make ideal models for neuroscience
because of the similarities of brain size,
structure, and functions to human beings.
• The establishment of the Lanyu miniature pig
neuroimaging database meets the application
requirements for a large animal brain atlas.
• The brain atlas can facilitate the development
of new technologies involving brain wave
monitoring.

NLAC has established a neuroimaging database
for continuous CT and MRI imaging of Lanyu
miniature pigs to support the preoperative
planning of animals.

Applicatio ns
• Supports neuroscience applications such as
neurological disease research, novel therapy
development, and preclinical testing of medical
devices.
• Facilitates the positioning of brain electrodes or
medical devices in the target region.

TECHNOLOGY
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Mouse Genome Engineering
Introducti o n

Featu res

This mouse genome engineering platform
provides one-stop services including genetic
engineering consultation, tailor-made gene
construction, pronuclear injection, embryo
transfer, genotyping, and breeding for genetically
modiﬁed mouse production.

• Bacterial Artiﬁcial Chromosome (BAC)
transgenic mouse production
• Large genomic DNA fragment knock-in by
integrating CRISPR-Cas9 system and BAC
construct
• Genome integration techniques

A pplicatio ns
• Developing disease models in mice
• Tool mice for genomic study
• Genetically humanized mice
• Preclinical models

TECHNOLOGY
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Rat Genome Engineering
Introducti o n

Featu res

NLAC is the only institution in Taiwan which
provides rat genome engineering services
including genetic consulting and customized
construct design. Combined with experienced
breeding techniques and facility support,
genetically modiﬁed rats can be quickly bred for
various tests.

Sole provider of rat genome engineering in Taiwan.

Applicatio ns
• Metabolic science
• Pharmacology and toxicology
• Cardiovascular tissue surgery
• Organ/tissue transplantation

TECHNOLOGY
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Use of Isolator and IsoCage Technology in
Microbiota-Related Research
I nt roducti o n

Featu res

The Isolator and IsoCage platform provides
services to support the production and studies of
germ-free, gnotobiotic mice and establishment of
genetically modiﬁed rodents of germ-free mice.
Changes or disturbances in gut microbiota may be
associated with various diseases. Therefore, we
provide fecal microbiota transplants, microbial
inoculation services, and customized services.

• One-stop services including the establishment
of germ-free mice, feeding management, fecal
microbial transplantation, and inoculation with
mice. The scope of services includes
experimental consultation, experimental
design, and customized services.
• Isolator and IsoCage professional experimental
operation technical team

Applicatio ns
•
•
•
•
•
•
•
•
•

Metabolic syndrome
Behavioral phenotyping
Immuno-oncology
Obesity
Diabetes mellitus
Liver disease
Inﬂammatory bowel disease
Cardiovascular disease
Allergy

TECHNOLOGY
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Immunity and Metabolism
Introducti o n

Ap p l i cation s
• Flow Cytometry
• Immuno-oncology
• T-cell-mediated autoimmune colitis
• Asthma
• Immune therapy
• Metabolic study

Besides the interaction between immune
response and metabolism, we also provide
humanized immune system mouse models and
various disease mouse models for
immuno-oncology, autoimmune, and metabolic
studies. Additionally, we oﬀer services including
ﬂow cytometry, biomarker assay for cytokines and
chemokines, indirect calorimetry assay, and
pathological analysis.

Featu res
• Customization of the mouse models for
immunology or metabolic studies
• Customized services in each stage of animal
experimentation
• Professional consultation for data analysis

TECHNOLOGY
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Taiwan Earthquake Assessment for
Structures by Pushover Analysis (TEASPA)
I nt roducti o n

Ap p l i cation s

NCREE has developed a detailed evaluation
technology for the seismic capacity of existing
buildings. This technology adopts the nonlinear
hinge of P-M interaction, which can consider the
nonlinear behavior of the bending moment of a
column with highly variating axial force. It can be
applied to conduct pushover analysis for mid- to
high-rise buildings. Currently, TEASPA can provide
online service for engineers.

Nonlinear static pushover analysis of existing
reinforced concrete building structures.

Featu res
• TEASPA 3.0's application is limited to structures
below 6 stories
• TEASPA 3.1 is not limited by the number of
stories

TECHNOLOGY

40

Seismic Interim Retroﬁt Techniques of
Residential Buildings
I nt roducti o n

Ap p l i cation s
Seismic interim retroﬁt for residential buildings.

The National Center for Research on Earthquake
E n g i n e e r i n g h a s d e ve l o p e d a nti - co l l a p s e
reinforcement technology for buildings with soft
and weak ground ﬂoors. The main applicable
objects are general residential buildings. The main
purpose of retroﬁt is to reduce the risk of
centralized damage in the soft and weak ground
ﬂoors. Retroﬁtting members can be added to the
open space at the ground ﬂoor or attached
outside of the building to increase the amount of
columns and RC walls in the weak layer. Technical
features include easy and rapid design, reduced
impact on private space during construction, and
reduced cost of retroﬁt. Therefore, it is easier to
obtain consensus among most owners. Currently,
t h e re a re a c t u a l d e s i g n a n d co n st r u c ti o n
demonstration cases in Hualien, Taipei, and
Tainan.

Featu res
• Seismic retroﬁt for public buildings
• Seismic interim retroﬁt for residential buildings

TECHNOLOGY
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Lightweight Composite Transportable Bridge
for Emergency Disaster Relief
Introducti o n

Featu res

This temporary rescue bridge uses a self-weight
balance approach and a cantilever incremental
launching method in order to reach the isolated
island end without any supports or foundations,
so that the bridge can be assembled within 8
hours to achieve the purpose of disaster relief.

• Quick assembly: the lightweight composite
transportable bridge is easy to set up –
requiring only eight hours – and better able to
meet the urgent need of disaster victims in the
midst of an emergency.
• Reusability: the lightweight composite
transportable bridge can be quickly
disassembled after use to facilitate repeated
usage in the future. Laboratory tests have
conﬁrmed that our composite transportable
bridge can support a 5-ton truck for over
200,000 crossings.

A pplicatio ns
The lightweight composite temporary bridges for
disaster relief are suitable for units that have
disaster prevention and road rescue needs, such
as the national ﬁre agency of the Ministry of the
Interior and the bridge management units of the
central and local governments.

TECHNOLOGY
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Taiwan Ground Motion Model
I nt roducti o n

Ap p l i cation s

A new Taiwan ground motion model, which was
developed by NCREE, can predict the meidans
and uncertainties of ground motion intensities
more accurately in diﬀerent kinds of ground
motion scenarios.

It can be applied to seismic hazard analysis,
ground motion prediction, development of
seismic design code, and tools for seismic
evaluation.

Featu res
This model was developed with a novel
regression analysis method considering data
truncation eﬀect as well as machine learning
methodology to represent the unique source,
path, and site eﬀects on the observed ground
motion intensities in Taiwan more precisely.

TECHNOLOGY
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Structure Safety Monitoring System
Introducti o n

Ap p l i cation s

This system can detect structural responses under
earthquake and submit a structure safety
assessment report within ten minutes after an
earthquake. It diagnoses the safety of the
structure, damage level, and possible damage
location and provides users and management
units with post-earthquake response as a
reference basis.

This system can provide structural safety
assessment of residential buildings, monitor and
diagnose structural health in normal times, and
provide structural safety analysis reports within
ten minutes after an earthquake.

Featu res
• An accurate structural safety assessment report
(damage level, possible damage location) can
be provided within ten minutes after an
earthquake.
• The system provides long-term structural safety
analysis and evaluation in normal times and
st r u c t u ra l d a m a ge a n a l ys i s a n d s afet y
evaluation after an earthquake.
• It is veriﬁed through the large-scale seismic
shake table test.
TECHNOLOGY
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New Type of Precast Segmental Bridge Piers
System Inspired by Building Block Stacking
Introducti o n

Ap p l i cation s
In the past, the single segment of the traditional
segmental bridge pier system was too large, and
the the erection and assembly of these large
segments relied on large machines for
transportation and hoisting. Therefore, the
purpose of this design is to develop a small-size
block stacking method to make construction
more convenient.

In order to reduce the impact of bridge
construction on the environment, NCREE has
developed a "New Type of Precast Segmental
Bridge Piers System" based on the concepts of the
human spine and building blocks. This system
imitates the structure of the human spine, adding
a steel shear bar to the segment block to block
the lower segment, and pre-tensioned tendons to
pull each segment to increase the ability to resist
earthquakes. By applying the concept of building
blocks, engineers can stack small-sized blocks into
the large-section type required for the design,
which is convenient for transportation and
reduces environmental impact. When disasters
occur, these precast segments can also be used to
build temporary bridge piers in mountainous
areas to speed up the pace of disaster relief.

Featu res
• Each precast segment is small and easy to carry
and hoist.
• During construction, the small-size segments
can be stacked into a large-section type
required by the design. In this way, the precast
man u factu ri n g co mp any o n l y n eed s to
fabricate a single-size segment, so the
production of the precast segements can be
more eﬃcient.

TECHNOLOGY
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Taiwan New RC Structural System
Introducti o n

Ap p l i cation s
The design and construction of a technical
manual for the New RC structural system,
high-rise reinforced concrete building structural
systems with seismic control or isolation, precase
construction, urban renewal technology.

The National Center for Research on Earthquake
E n g i n e e r i n g ( N C R E E ) h a s co m p l e te d t h e
development of the "High-Strength Reinforced
Concrete Structural System in Taiwan (New RC)".
Compared with the commonly used reinforced
concrete structures, the strengths of steel and
concrete materials are increased by about 1.6 to
2.4 times, respectively. The new structural
system is able not only to eﬀectively raise
building height and properly reduce structural
member size, but also to increase use of building
living space and upgrade quality of urban life. In
addition, Taiwan New RC has set a milestone in
the construction of reinforced concrete buildings
in Taiwan.

Featu res
• Besides Japan, we are the only other country in
the world that has successfully developed
high-strength reinforced concrete seismic
structural systems
• Taking a 25-story building as an example, using
the New RC structural system compared with
traditional RC can save 45% of the material
cost of column members and 50% of the
construction period of the project. In addition,
it can increase the indoor use area by about
2% for a 30m2 residence.

TECHNOLOGY
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Taiwan Earthquake Assessment for
RC Structure Dynamic Analysis, TEASDA
Introducti o n

Ap p l i cation s

NCREE has developed a nonlinear dynamic
analysis process that can be used to assess the
seismic performance of mid- to high-rise RC
buildings. The assessment method is improved
over the existing method because it considers the
multi-modal response of mid- to high-rise
buildings. The method is simple and easier for
engineering use.

• Seismic assessment methods
• Seismic retroﬁtting
• Nonlinear dynamic analysis

Featu res
The existing nonlinear dynamic analysis methods
are complicated and require large calculations,
such as the collapse fragility analysis method
according to the FEMA P-58 and the incremental
dynamic analysis method. The TEASDA method is
simple and easier for engineers to use to assess
the seismic performance of mid- to high-rise RC
buildings.

TECHNOLOGY
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Key Technology Development for Satellites
Introducti o n

Ap p l i cation s

P C U ( E P S ) , O B C , G N S S r e c e i v e r, X- b a n d
circular-polarized antenna, solid state recorder,
low-moisture-absorptive carbon ﬁber composite,
multi-spectral optical ﬁlter, etc.

The satellite industry can cooperate with other
s ate l l i te p ro j e c t s to d eve l o p c u sto m i ze d
components. Domestic suppliers can gain the
ability to assemble and manufacture space-grade
components.

Featu res
• Specialized domestic research institutions
• Development of satellite components which
comply with space speciﬁcations
• Full-stack service of satellite component
development, radiation veriﬁcation, and
integration & testing

TECHNOLOGY
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Satellite and Ground
Operations Software System Technology
I ntroducti o n

Ap p l i cation s
Satellite mission operation functions.

This full-capability satellite mission operations
software system provides the command uplink,
telemetry downlink and process, mission planning
and scheduling, satellite state-of-health trending
analysis, and other necessary functions.

Featu res
This technology provides a unique platform with
a cross design architecture for operation
platforms, ground stations, and satellites. The
software system can support multiple satellites
and ground stations, making it a multi-mission
operation system.

TECHNOLOGY
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Image Processing System Technology
I ntroducti o n

Ap p l i cation s

Multi-level image products are managed and
produced from original image data. The S/W
architecture includes data processing and image
quality improvement. Output includes standard
and value-added products which meet domestic
and international standards.

• Methods for production and quality
improvement of satellite images
• Storage management for satellite images and
related information
• Rapid processing of satellite images

Featu res
• Pre-processing of satellite images
• Development of image deblurring and
denoising technology to improve image quality

TECHNOLOGY
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Method for
Face Tracking in Images
I nt roducti o n

Featu res

This technology performs facial tracking on
people using base, associated, and predicted
images. It can recognize diﬀerent characters in a
ﬁlm, section out the footage containing each
character, and reduce tracking failure.

• Continuous facial tracking even when the face
is shown at diﬀerent angles
• Prevents interference from similar colors by
improving upon back projection method
• Continues to track, even when the target is
blocked, through the use of base, associated,
and predicted images
• Plays the footage in reverse to ﬁll in missing
gaps

Applicatio ns
This technology can be used for ﬁnding the ratio
of time in which characters appear, camera and
plot edits, and rapid searches for diﬀerent tags for
each character, which allows the director to
review footage eﬃciently on set.

TECHNOLOGY
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Human Breath

Semiconductor Grade Gas Sensor
I ntroducti o n

Ap p l i cation s

The gas sensors are developed by MEMS process
technology and combined with micro-heaters to
form miniaturized sensing chips. Advantages
include fast response, low power consumption,
and low cost.

Indoor and outdoor air quality and biomedical
monitoring.

Featu res
The gas sensor can be integrated in consumer
electronic devices achieving fast response,
low-power consumption, and low cost.

TECHNOLOGY
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Characteristic Analysis of
Two-Dimensional Materials
I ntroducti o n

Ap p l i cation s

High-resolution electron energy loss spectroscopy
(EELS) combined with scanning transmission
electron microscopy (STEM) is used to analyze the
electronic structure and atomic arrangement near
the interface of two-dimensional nanomaterials,
for example, chemical bonding analysis and
atomic position stacking imaging technology of
the interface between hexagonal-boron nitride
and aluminum nitride.

Analysis of the crystal structure of advanced
two-dimensional materials and related
semiconductors.

Featu res
With an Å spatial resolution, imaging technology
of atomic position arrangement and stacking for
the layered structure of two-dimensional
materials, and the characteristic analysis of
chemical bonding between each atom and
neighboring atoms, or between the layered
interfaces, could be realized.

TECHNOLOGY
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Software Package for Microstructural Characterization of
Materials by Analytical Transmission Electron Microscopy
I ntroducti o n

Ap p l i cation s

Analytical transmission electron microscopy
(TEM) is a very useful technique for materials
c h a ra c t e r i za ti o n b e c a u s e i t c a n p ro v i d e
information relating to morphology, composition,
and crystal structure. This software package will
help users in academia and industry to perform
p h a s e i d e nti ﬁ cati o n o f va r i o u s i n o rga n i c
m ate r i a l s s u c h a s m eta l s , c e ra m i c s , a n d
semiconductors.

Phase identiﬁcation of various inorganic materials.

Featu res
First software package for microstructural
characterization of materials using transmission
electron microscopy.

TECHNOLOGY
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Development of Vacuum Process and
Equipment Technology
I ntroducti o n

Ap p l i cation s

As the origin of domestic vacuum technology,
TIRI has been dedicated to developing
cutting-edge thin ﬁlm process and equipment.
TIRI provides customization ser vices and
solutions for advanced vacuum systems and key
components.

• Advanced thin ﬁlm process and equipment
development
• Vacuum chamber customization and system
integration
• Sputtering and in-situ inspection equipment

Featu res
For more than ﬁve decades, TIRI has been
devoted to vacuum technology and
pioneered in domestic PVD, CVD, ALD, and
ALE technologies. TIRI has strong
partnerships with academic institutions, and
has accomplished numerous achievements in
customization.

TECHNOLOGY
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Atomic Layer Deposition (ALD) and
Atomic Layer Etching (ALE) Technology
I ntroducti o n

Ap p l i cation s

TIRI continues to reﬁne its atomic layer deposition
(ALD) technology, and has successfully developed
the ﬁrst domestic self-developed atomic layer
etching (ALE) equipment. TIRI has mastered
important precursors, parameters, and analysis
methods, fully grasping how the characteristics of
the chamber parts aﬀect the etching and coating
process.

• Test bed for ALD/ALE
• ALD/ALE system development and process
veriﬁcation

Featu res
As the key provider of customized innovative
R&D instruments in Taiwan, TIRI independently
develops advanced components/equipment for
the semiconductor manufacturing process, and
has established the ﬁrst domestic “Atomic 3D
Electron Tomography Technique” ser vice
platform.

TECHNOLOGY
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Optical Components and Systems for
Aerospace Application
I ntroducti o n

Featu res
The lenses used in aerospace satellites must be
made of special optical glass with a low thermal
expansion coeﬃcient and high stability. Such
optical components are usually larger in size and
have a higher precision requirement than optics
for scientiﬁc/daily purposes in order to achieve
higher performance.

TIRI is the only R&D organization in Taiwan that
can deliver lens for optical remote sensing
satellites. TIRI is continuously improving the
capability of optics fabrication and developing
aspheric optics inspection for next-generation
spaceborne remote sensing instruments, as well
as enhancing the integration capability of
precision optical systems.

Applicatio ns
• Optical systems of spaceborne remote sensing
instruments
• Astronomical telescopes and military lenses
• Lithographic lens for the semiconductor
industry
• Precision fabrication and inspection of optics

TECHNOLOGY
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Hyperspectral Imaging and
Inspection Technology
I ntroducti o n

Ap p l i cation s

TIRI is devoted to building up a spectral imaging
inspection service platform by introducing AI and
deep learning methods. High precision image
characteristics can be determined in bio-detection
and material inspection with improved spatial
resolution and spectral analysis.

• Hyperspectral microscope for biomedical
inspection
• Biomedical AI-imaging inspection system for
pathological analysis
• Hyperspectral imaging system for precision
agriculture
• Hyperspectral inspection system for industry

Featu res
TIRI provides hyperspectral inspection systems by
i nte g rati n g c u sto m i ze d p re c i s i o n o p ti ca l
co m p o n e nt s fo r t h e d o m a i n s o f s c i e n c e ,
engineering, agriculture, and medicine.

TECHNOLOGY
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Hyperspectral Microscopic Imaging System
I ntroducti o n

Ap p l i cation s
• Optoelectronics, advanced display devices, and
precision medical detection
• Nano-micro materials and biological tissue
spectral imaging/component analysis
• Thin ﬁlm coating and measurement
• Crystal ﬁber and laser measurement & analysis

With a core on hyperspectral imaging technology
applied to microscopes, TIRI has developed the
“Hyperspectral Microscopic Imaging System”. It
can quantitatively measure important spectral
p a ra m e t e r s r e l a t e d t o s a m p l e s , s u c h a s
transmittance, reﬂectance, and absorptance. This
technology is widely used in microscopic image
analysis of nano-micro materials and biological
tissue.

Featu res
Traditional hyperspectral measurement can
mostly be applied to qualitative data analysis.
This technology not only has the functions of
micron-scale positioning and microscopic
imaging, but also has the characteristics of
spectral quantitative analysis, which can measure
important spectral parameters of samples.

TECHNOLOGY
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Broadband Ocean Bottom Seismometer
I ntroducti o n

Ap p l i cation s
• Geotechnical Engineering
• Ocean Engineering
• Surveying Engineering
• Automatic Control

The Broadband Ocean Bottom Seismometer
(BBOBS) is a marine instrument that collects
information on natural earthquake or artiﬁcial
sound sources. With full titanium sphere pressure
housing, the operation depth of BBOBS is up to
6,000m. The device is exceedingly light and
portable with an ultralow power consumption for
long term monitoring of seismic activities.

Featu res
The sensor of TORI’s BBOBS can measure up to
120 seconds (1/120 Hz). A high reduction
mechanism is utilized to design its leveling
device, which has 360-degree angle adjustment
and precision of under 0.1 degree, so the system
can level itself from all possible orientations.

TECHNOLOGY
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Sampling, Inspecting, and Automated Focus Stacking
Device for Photomicrography of Microorganisms
I ntroducti o n

Featu res
The device has three innovations:
1. It integrates a 3D platform for sampling and
inspecting and a three-axis robot arm to
perform micro displacement and mechanical
sampling.

The device can perform micro-object sampling
and observing and contains an auto-focus
superimposed micro-camera system. It can
increase the speed of micro-sample detection and
selection, improve the eﬃciency of manual work,
and provide high quality pictures through the
standardized microscopic examination process.

2. It can pick micro-objects through the aid of
negative pressure.
3. The autonomous stacker with focus stacking
technology generates a focus stack in which an
entire micro-object can be brought into focus.

Applicatio ns
• Photomicrography of Marine Microorganisms
• Precision Processing Industry
• Automation Industry
• Robotics Industry

TECHNOLOGY
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Light Work-Class ROV
I ntroducti o n

Ap p l i cation s

Remotely operated underwater vehicles (ROVs)
are used for under water obser vation and
monitoring environmental parameters. With their
manipulator arms, they can also be used to do
other work such as subsea cable survey, marine
environmental exploration, and marine ecological
survey.

• Ocean Engineering
• Cable Survey
• Environmental Exploration
• Ship Hull Inspection
• Marine Ecological Survey
• Robotics Industry

Featu res
TORI has the ability to design and manufacture
remotely operated under water vehicles.
Additionally, TORI also provides custom products
for diﬀerent ﬁelds of application such as marine
re s e a rc h , e c o l o g i c a l o b s e r vati o n , o c e a n
engineering, etc.

TECHNOLOGY
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CU LT IVAT ION

Talent
Training
In addition to equipping students with practical
skills to enter the workplace, the training
courses oﬀered by NARLabs can quickly address
demand for talent within industries and
strengthen technical capabilities for those
investing in technology.

03

Advanced Education for
Laboratory Animal Veterinarians
I ntroducti o n

Ap p l i cation s

To elevate the professional ability and capacity of
Taiwan laboratory animal veterinarians, NLAC has
b u i l t a C o n ti n u i n g E d u c a ti o n S y s t e m fo r
Laboratory Animal Veterinarians (CESLAV). The
C E S L AV p r o v i d e s s p e c i a l l e c t u r e s , s h o r t
internships, on-the-job training, and veterinarian
communication workshops to improve the
professional knowledge of laboratory
veterinarians and imbalance of supply and
demand, and support the development of
biomedical research.

• Training talent in biomedical research
• Quality improvement for laboratory animal
facility management and animal testing
• Improvement of animal welfare

Featu res
• Providing internships at NLAC to attract young
veterinarians to the laboratory animal science
ﬁeld and narrow the gap between the college
education and application.
• Improvement of the professional capacity of
on-the-job veterinarians through laboratory
animal veterinary workshops, case reporting,
and round table discussions.

CULTI VATION
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Training for Animal Handling and
Experimentation Techniques
I ntroducti o n

Ap p l i cation s

Training includes lectures on basic animal
experimentation, animal care, handling, and
techniques as well as hands-on practice and
technical assessment.

• Training for animal experimentation techniques
• Establishing technical standards
• Improving experimental quality
• Cultivation of technical talent in biomedical
ﬁelds

Featu res
• Ensuring scientiﬁc accuracy, experimental
quality, and animal welfare
• Establishing technical standards and evaluation
systems to reﬁne animal experiments

CULTI VATION
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Space Industry Personnel Training Course
I ntroducti o n

Ap p l i cation s

To train talent in the domestic space industry,
courses in space environmental testing, lower
earth orbit satellite communications, and satellite
harness design and manufacturing are oﬀered.
Training classrooms and facilities comply with
NASA standards.

• Space environment and communication
principles of lower earth orbit satellites
• Aerospace harness manufacturing

Featu res
• The sole training course for science and
technology personnel in the domestic space
industry.
• Harness design and manufacturing courses.
Those who pass the training courses will be
awarded the corresponding NASA certiﬁcate
for satellite manufacturing.
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Talent Cultivation – Semiconductor Process Technology
Training Programs and Equipment Practice Classes
I ntroducti o n

Ap p l i cation s

T h i s t ra i n i n g p ro g ra m a i m s t o i n t ro d u c e
semiconductor process technology, including the
evolution of semiconductor process technology,
the procedures of each process, and the major
know-how and important fundamental concepts
of related equipment. To help students enter
semiconductor, optoelectronics, or related
industries, the practical classes introduce
semiconductor process machinery, procedures of
each process, and the major know-how of related
equipment.

• Artiﬁcial Intelligence (AI)/Machine Learning
• Quantum Computers
• Internet of Things (IoT)
• Mobile Communication

Featu res
The only open experimental research
environment that can connect with industrial
technology development trends in Taiwan.
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Talent Cultivation – Training Programs and Practice Classes
in Semiconductor Material Analysis Technology
I ntroducti o n

Ap p l i cation s

To g i v e f u l l p l ay t o t h e r e s o u r c e s o f t h e
measurement laboratory and fully support
domestic academia in research on nano devices
and semiconductor technology, these programs
are designed to meet demand for related testing
programs and instrument training in electronic
devices and processes to cultivate talent for the
ﬁeld of material analysis.

• Artiﬁcial Intelligence (AI)/Machine Learning
• Quantum Computers
• Internet of Things (IoT)
• Mobile Communication

Featu res
The only open experimental research
environment that can connect with industrial
technology development trends in Taiwan.
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Talent Cultivation – Training Programs and Practice Classes in
Semiconductor High-Frequency Measurement Technology
I ntroducti o n

Ap p l i cation s

The training programs teach the analysis of
high-frequency device properties, knowledge
and skills for modeling technique, and the
introduction of fundamental principles and
e nv i ro n m e nt s fo r h i g h -f re q u e n c y c i rc u i t
measurement. Also oﬀered is practice in the
measurement of DC, Flicker Noise, S-parameter,
RFIC, and Noise and Power to enhance
s t u d e n t s ’ u n d e rs t a n d i n g o f t h e r e l a t e d
techniques.

• Artiﬁcial Intelligence (AI)/Machine Learning
• Quantum Computers
• Internet of Things (IoT)
• Mobile Communication

Featu res
The only open experimental research
environment that can connect with industrial
technology development trends in Taiwan.
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Workshop on Vacuum Technology and Practice
I ntroducti o n

Ap p l i cation s

Co-organized with Taiwan Vacuum Society, this
workshop emphasizes both theory and practice,
covering various topics such as vacuum basics,
pumping & measurement, materials &
components, leak detection & sealing, and
vacuum systems & processes. This workshop also
provides practical experience opportunities.

This professional vacuum workshop is designed
fo r s e m i c o n d u c t o r p r o c e s s c o n t r o l a n d
equipment maintenance personnel, graduate
st u d e nt s i n s c i e n c e a n d e n g i n e e r i n g , o r
newcomers in industries in need of vacuum
technology.

Featu res
The purpose of this workshop is to cultivate
domestic professional talent in industries related
to vacuum technology and process equipment.
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Workshop on Design, Fabrication, and
Inspection Technology of Optical Systems
I ntroducti o n

Ap p l i cation s

TIRI organizes optics training workshops
covering optical system design, illumination
design, opto-mechanical design, and lens
manufacturing to optical system integration
a n d t e s ti n g . T h r o u g h t h e w o r k s h o p ,
participants will be able to establish a
foundation for innovative optical engineering
and further enhance their technical
professional skills.

This is a professional optics workshop designed
for R&D practitioners of optical engineering and
instrumentation, academic researchers, and
graduate students from colleges of science and
engineering.

Featu res
TIRI has been oﬀering custom lens and optical
subsystems for academic research and ODMs
who require solutions for complex applications
and has ample experience in optical design and
analysis, tolerancing, opto-mechanical design,
lens manufacturing, and system integration. This
workshop establishes foundational knowledge of
optical design and analysis, and emphasizes on
practical case studies of lens fabrication,
metrology, assembly, and testing.
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Training Workshop on
Instrumentation and Engineering
I ntroducti o n

Ap p l i cation s

This workshop provides basic training on
systematic and universal instruments. Through
this workshop, graduate students can learn
about vacuum, optics, and mechanics, and
develop their abilities in instrument application,
experimental design, and data analysis. TIRI aims
to cultivate more interdisciplinary research talent
for the future.

This basic instrumentation and engineering
training workshop aims to ﬁrst guide students to
develop their interest and ability in
instrument/equipment design and assembly, and
then to increase their capability for building R&D
equipment independently.

Featu res
特色
This workshop provides systematic and universal
basic instrument training on optics, vacuum, and
mechanics.
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