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Science and Technology

Mechanical Engineering / Energy / Environmental Technology
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CLIPSAL Pty.Ltd. Australia Research Engineer
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Professor Chen is fully committed to R&D in precision
optical metrology and has continuously assisted domestic
equipment makers in creating global leading technologies.
In his professional career, he has established the AOI
Equipment R&D Coalition (AOIEC) to generate novel AOI
technologies and systems for the manufacturing process,
thus optimizing and sharpening the global competitiveness
of Taiwanese manufacturers. He has made significant
contributions to the precision manufacturing and automation

industry.
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Prospective of "TECO Award"
The TECO Foundation & Award have established a

high reputation domestically and abroad, making outstanding
contributions toward all domestic science and technology
innovations. Research scholars often regard the "TECO Award"
as a lifetime achievement award, attracting many talents to work
towards technological innovation and significantly promoting
national development. Because of this, we would expect the
TECO Award further promote the driving force of domestic
technological innovation and transform Taiwan into a new high-
value-added economic model based on precision engineering.
No doubt that the TECO Award has contributed considerably to
developing novel technologies, inspiring creativity, and benefiting
the whole society.

Take NTU's AOIEC as an example of being beneficial
by the TECO Award. It is a three-in-one AOI equipment
innovation organization, forming academic laboratories (Labs),
AOI equipment manufacturers (Makers), and equipment users
(Users) into a seamless alliance. More than 40 AOI equipment
manufacturers are participating in the AOIEC, almost covering
the major domestic AOI equipment manufacturers, including
famous the worlding leading Taiwanese companies, such as TRI
Innovation and Utechzone Co., Ltd, which are among the world's
top 15 suppliers.

What is especially commendable is that many AOIEC
members have been gradually transformed from small local
enterprises into important international players with an annual

turnover of over several billion NT dollars. The gross profit rate

of these makers can generally reach more than 50%. This is
significant if they are compared with the general profit achievable
by the major OEM industries. Therefore, for scientific and
technological innovation, the TECO Foundation has substantially

enhanced the country's industrial competitiveness and continues

contributing to the world's sustainable development.

History of Achievements

Before my academic career in Taiwan, I worked as a full-
time research engineer in Gerard Industries of Australia (Clipsal)
between 1997-2001 and at the Institute of nuclear energy research
(INER) of Taiwan between (1991.10-1994.7). Before joining
NTU, I worked as a professor at the National Taipei University of

Technology between 2001-2011 in Taipei.
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My major research fields are precision metrology and
manufacturing, automated optical inspection (AOI), Opto-
mechatronics instrumentation, and 3-D machine vision and

algorithms for automation.

Technical Contributions

(1) Fifty industry-university research projects have been
completed:

The results have significant industrial benefits and highlights.
The total amount of the industry-university cooperation reached
NTS$60 million, which can effectively generate many industry-
university cooperation projects with industrial actual combat
capabilities from the developed new technologies and new
products so that the domestic AOI industry can actively improve
the key technology solutions and R&D energy and solve the
problems encountered by industrial technical difficulties. Key
points put forward effective solutions and breakthroughs.
Recently, several cooperative enterprises have successfully
developed some products with market competitiveness. Important
highlights of new technologies and products include high-speed
Linear scanning chromatic confocal measuring systems for
semiconductors, Advanced Intelligent Optical precise measuring
modules and system integration with 6-axis robots, semiconductor
packaging 3D microstructure critical dimension (CD) optical
measurement systems, etc. Among these key inventions patents
for optical measurement have been successfully produced, and
many outstanding R&D talents have been successfully cultivated.

(2) Improve the specific output value of the domestic AOI industry

(remarkable results of technological transfer and productization):
The research and development results have played a role in
the particular technology transfer of the equipment output
value of the AOI industry, especially for the precision process
testing equipment to provide high-value assistance for domestic
contribute to the improvement of AOI technology and industrial
development. The R&D achievements have completed 26
technology transfers for several manufacturers of the NTU
AOIEC, among which 22 patents for related inventions have
been authorized, and the technology transfer amount has reached
NT$29.68 million. The profit is expected to exceed NT$50
million, another important highlight of the industry-university
cooperation. From this, it can be seen that my achievements in
industry and academia have excellent technology diffusion for
the AOI industry. The research and development results, through
extensive technology transfer, specifically assist domestic AOI-
related manufacturers in successfully developing multi-type AOI
online detection system equipment and are applied to the online
testing of advanced processes such as domestic semiconductors
and PCBs, smartphones, and monitors.

(3) Focus on breakthroughs in measurement theory and technology
and the establishment of intellectual property rights groups:

The applicant's academic publication achievements focus on the
theory and technology of automated optical measurement. A total
of 110 international journal papers and 221 conference papers have
been published. Many articles are in the top 20% of outstanding
or excellent SCI journals in engineering, optics, and precision

instruments. And have also applied for more than 50 patents

related to optical precision measurement, which can form
a good patent layout. The paper's publication is consistent
with the technical content of the technology transfer, and the
development results of the technology belong to the basic
innovation, which can establish effective patent barriers and

intellectual property rights in this technical field.

Future Prospects of Research

Taiwan's semiconductor industry has a complete
structure. With its closely extended chip manufacturing
cooperation model, an entire semiconductor process supply
chain has been established in the past few years. It has
continued to develop toward high-value-added & high-
end processes. AOI technology has become critical and
indispensable in the semiconductor process supply chain,
which is also the main focus of my research in recent years.

I hope that through cross-team cooperation, we can
integrate R&D energy and combine technologies such as
automatic optical inspection, deep learning, manufacturing,
digital twin, virtual measurement, and cloud technologies.
Master and doctoral students with a background in precision
machinery, industrial engineering, and information
engineering have heavily devoted themselves to R&D
activities in the industry and research fields. All these efforts
have jointly created the world's first-tier, forward-looking
core testing technologies so that Taiwan can obtain a leading

position in the globally competitive marketplace.




