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Bk 1 Eal /EEIEHL
Electrical Engineering
Information

Communication Technology

RS T
Dr. Yao-Wen Chang

B E it HEb (EDA) KAl SGE MR A > BR NTUplaced 15
EDA = KB{ESHEEH - W H e P AR s 51k - B2 e
BEGT TH > HESEEIFREX -

Devoted to research in electronic design automation (EDA) and
manufacturability, developing the NTUplace4 circuit placer which won
unprecedented champions at all the three top international EDA contests and
inventing the best floorplan representation which is extensively used in modern
circuit design tools and substantially impacts related industry.

PEk / REVR / BREERM
Mechanical Engineering
Energy

Environmental Technology

EE A T
Dr. Chih-Ming Kao

B JetERe B a 5l - BRSBTS SIS BIR BE R © Heist
rhOCERE TR AR - EBRSE TRREE ~ ittt - AR E e Bi5E
Jiit - AEBRSME R AR

Devoted himself to advanced green remediation technologies development and
contaminated land restoration; authored/edited environmental engineering
textbooks; earned international reputations for his outstanding contributions to
environmental education, land revitalization, and risk assessment and management.

AR HL
Dr. Yei-Chin Chao

BT ETRE DR BELRS B UAHEE < RIS ZRMS RS My H TR BRI S Bl - 2
SLH EEER - ERTTBIS A EREREESRRE R - KEEERPTE X
B - P SRR -

Prof. Chao has dedicated to research and development of energy, carbon capture
and storage and precision aerospace propulsion technology. Through long-term
indigenous research, Prof. Chao has outstanding achievements in breaking the
constraints of export license by developing key technics and establishing indigenous
value chain to promote the capacity of independent national space technology
and industry, and enhance the flexibility of high-precision self-sustained defense
technology.
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BT 7 pREHE
Chemical Engineering

Material Technology

PR T
Dr. Tung-Han Chuang
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R BRI AE N T ~ n] SR R (B ERIAMEE SRS > EMiai R
PERERE TR 0 -

Dr. Tung-Han Chuang has devoted to the development of high performance
metallic materials and their applications in electronic packages for long years.
He first invented the annealing twinned Ag-alloy wire, which has solved the long
term industrial dilemmas of packaging wires in workability, reliability and cost.
This material has gradually become the mainstream of the bonding wires for
semiconductor and optoelectronic products.

BB ESERH
Biomedical Sciences

Agricultural Technology

B
Dr. Ching-Ho Hsich
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Committed to the study of myocardial and vascular regeneration, integration of
biological, medical and engineering and other fields and use of stem cells to explore
the molecular mechanism of myocardial repair, and nanotechnologies to promote
tissue repair and angiogenesis. Research results are in early clinical trials globally.

AR 2]
Art of Dance

ZEE Lt
Ms. Chen-Wei Lee

TR S RIS 5 | HEER - RS IERE - (R E I ESEN ERY AR R
FEHRERIBR B AN > FREEREERI S € RS B A4 S E S
WY SERE G E AT A

Standing out among the fields of performing and creating with her unique styles,
Lee's work tries to revert to the pure meaning of movements and her performance
demonstrates a perfect control of energy. She is well recognised by peers from the
continental Europe and is invited to collaborate and perform by well-known dance
companies internationally. Chen-Wei Lee is the super nova of contemporary dance
in Taiwan.
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Biography of Dr. James C. Liao
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Professor Liao received his B.S. (1980) degree from National
Taiwan University and Ph.D. (1987) from University of Wisconsin-
Madison. After working as a research scientist at Eastman Kodak

Company, Rochester, NY, he started his academic career at Texas A&M

University in 1990 and moved to University of California, Los Angeles
from 1997 to 2016. He has served as President of Academia Sinica in

Taiwan since June 2016.

Professor Liao is an elected Member of the US National Academy
of Sciences, National Academy of Engineering, and Academician of
Academia Sinica in Taiwan. He also received numerous awards and
recognitions, including the Presidential Green Chemistry Challenge
Award (2010) , the White House “Champion of Change” for
innovations in renewable energy (2012) , the ENI Renewable Energy
Prize bestowed by the President of Italy in 2013, and the 2014 National

Academy of Sciences Award for the Industrial Application of Science.

His research has focused on metabolism, including its biochemistry,
regulation and redesign. He uses metabolic engineering, synthetic
biology, and systems biology to construct microorganisms to produce
next generation biofuels and to study the obesity problem in human.
Dr. Liao and his team also develop mathematical tools for investigating

metabolism and guiding engineering design. Currently, their main

projects include engineering proteins and biochemical
pathways for CO2 fixation and production of fuels
and chemicals. The ultimate goal is to use biochemical
methods to replace petroleum processing and to treat

metabolic diseases.
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Devoted to research in electronic design automation (EDA) and
manufacturability, developing the NTUplace4 circuit placer which won
unprecedented champions at all the three top international EDA contests
and inventing the best floorplan representation which is extensively used

in modern circuit design tools and substantially impacts related industry.
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Prospective of " TECO AWARD "

Taiwan has long been a global power house for information
technology, a great asset shared by all our people. To achieve greater
excellence, talent cultivation is the key. Through the TECO AWARD, we
can establish a solid platform for co-cultivating the talents in humanities
and technologies and co-innovating them to create higher economic and

societal values to improve the world.

History of Achievements

Right after his Ph.D. study, Dr. Chang joined the faculty of NCTU

in 1996, and then relocated to NTU in 2001. He first focused his
research on FPGAs, where his switch module design was reported by
EE Times (2/23/1999) , the most influential media in information
technology, adopted in the Maia DSP chip by UC-Berkeley and its CS
294 course, and was one of the highly cited papers in ACM TODAES

for 20+ years.

To contribute more to the Taiwan industry directly, he changed his
research area to electronic design automation (EDA) in late 1990's.
Collaborating with the semiconductor industry very closely, he focused
more on physical design for nanometer technologies, a process that
converts a circuit description into a geometric layout used to manufacture
a chip and optimizes some cost metrics such as power, area, and timing,
under various design constraints. With the tremendous needs from

industry, he now works on more general topics, including floorplanning,

placement, routing, post-layout optimization, clock-network synthesis,
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analog layouts, and flip-chip/InFO packaging. Having collaborated
with 19 worldwide IC design houses, foundry, and EDA companies, he
typically works on timely research topics arising from emerging industry

needs, which often can impact the industry profoundly.

Technical Contributions

He has been working very closely with the semiconductor industry
on projects, co-authored a popular 934-page EDA textbook (Morgan
Kaufmann, 2009 ) , and published over 280 ACM/IEEE conference/
journal papers, including highly cited works on floorplanning, placement,
routing, manufacturability, and FPGA. He ranked #1 worldwide out
of 40K researchers by the Microsoft Academic Search Database for
Recent Five-Year Citations in the Hardware and Architecture Domain
during 2011-2012. He is the most prolific author every year since 2006
for the combined publications at DAC and ICCAD, the two premier

conferences in EDA.

Dr. Chang received many prestigious teaching and research awards,
including the NTU Distinguished Teaching Award ( highest honor for
top 1% teachers) , the NTU and NCTU Excellent Teaching Awards

(eight times) , the NTU MXIC Chair Professorship (2015) ,
Distinguished Research Awards (three times in 2007, 2010, and
2013 ) for this highest honor from MoST, IBM Faculty Awards ( three
times in 2010, 2012, and 2013 ) , the 2009 CIEE Distinguished EE
Professor, four research awards from the 50th DAC in 2013 (for the
Ist Most Papers in the 5th Decade with 34 DAC papers, etc.) , 6-time
champions of recent major EDA Contests (#1 worldwide) , eight best

paper Awards (including the 2017 DAC Best Paper Award ) , the 2007
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ICCAD Professor Margarida Jacome Memorial Award, and 25 best paper
nominations from top—rated international conferences. In particular, he
was recognized as “a microelectronics pioneer in EDA” by EE Times

(5/15/2013) , the most influential media in the field.

His award-winning NTUplace3 placer then became the popular
Digital Custom Placer (Laker) of SpringSoft, acquired by the #1 EDA
vendor, Synopsys, with US $406M dollars in 2012. His NTUplace4
placer is a 3-time champions at the three most prestigious EDA contests,
cited “The Best and Brightest Worldwide” on 4/6/2015 by Colin
Johnson, a senior technology editor of EE Times and a Kyoto Prize
winner. Based on NTUplace4, he co-founded Maxeda Technology
in 2015. Dr. Chang co-invented the influential B*-tree floorplan
representation in 2000, generally considered the best packing method,
the most cited floorplan representation in the past 15 years, and

extensively used in modern layout tools. Besides, many of his other

,| | l | ]1 [

research outcomes have been licensed by companies and adopted in

commercial tools.

Dr. Chang is the first non-US/-European IEEE Fellow
recommended by the IEEE CEDA and the first non-US/-European
CEDA Executive Committee Member who is currently its Vice President
of Conferences and will be its President-elect (2018-2019 ) and
President (2020-2021) . He is also the only Taiwanese to be a general
chair of ICCAD and ISPD, and the first Taiwan-affiliated associate
editor of IEEE TCAD, the #1 journal in EDA. Due to his innovative
contributions, he received the 2015 IEEE CEDA Outstanding Service

Award and the 2012 ACM Recognition of Service Award.

In addition to research, Dr. Chang has also been devoting himself
to promoting EDA research in the global EDA community since 2000.

Here give three examples: (1) He initiated the IC/CAD contest hosted

[ DO AR

by MOE in 2000, which has effectively promoted the EDA research and
development in Taiwan. With his help, this contest has then become the
biggest international CAD Contest @ ICCAD, attracting more than 100
participating teams each year. (2) Appointed the chair of the MOE
EDA Consortium in 2004, he initiated the “DAC/ICCAD Publication
Doubling Program” and leveraged the help from industry, academia,
and government to promote domestic DAC/ICCD publications; this
program soon gained a big success in making Taiwan the #2 player (just
next to the US) worldwide in DAC/ICCAD publications since 2006
and NTU the #1 for any single institution since then. (3) He lunched
the CADathlon cultivation program in 2007 to compete at CADathlon

(ak.a. EDA Olympia) . Taiwan has soon become the biggest winner of

this competition, well respected in the EDA community.

Future Prospects in Research

As the semiconductor process technology advances, circuit design
complexity grows dramatically. Future research and implementation
challenges can be classified into four major directions: (1) design
complexity: ultra large-scale circuits, (2) diverse objectives: power, area,
timing, manufacturability, etc., (3) heterogeneous integration: 3D
stacking, digital/analog co-optimization, circuit/ MEMS integration, etc.,
and (4) emerging technologies: extreme ultraviolet lithography, directed
self-assembly, nanowires, etc. To cope with these grand challenges, it
is essential for EDA to continue to play a pivotal role in assisting the

progress of circuit design and process manufacturability.
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Prospective of " TECO AWARD "

TECO is a representative and leading
engineering company in Taiwan. As one of
the eminent companies, TECO provides
essential contributions in research and
development. TECO will be the perfect
company leading the effort on technology
promotion. Thus, people from different
communities have great expectation to this
award. TECO AWARD already becomes
an important indicator for the pursuance of
innovation in many universities. Currently,
Taiwan is a technology export country.
Taiwan has very stringent environmental regulations and advanced
environmental technologies. We all hope that TECO can play an
important role in the promotion of scientific education and technology
export. We also expect that TECO AWARD can continue its effort on
technology incubation, and encourage young researchers to contribute

their talents to integration for innovation as well.

History of Achievements

Prof. Kao started working with an environmental consulting firm
in the US after he received his Ph.D. degree in 1993. Prof. Kao returned
to Taiwan and served as an assistant professor at National Sun Yat-Sen
University in 1997. On the road to becoming an industrialized country,
Taiwan is not immune from soil and groundwater contamination
problems. In fact, alarmingly high concentrations of various organic/

inorganic contaminants have been detected in soil and groundwater at
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many locations in Taiwan. In February 2000, our government enforced
the Soil and Groundwater Remediation Act. The industries are therefore
challenged by the enactment of this law.

Prof. Kao believes that more efficient and cost-effective remedial
technologies are required to cleanup soil and groundwater contaminated
sites effectively, as new priority sites are being added to the list
continuously. Moreover, due to the disclosure of numerous contaminated
sites, environmental market for site investigation and remediation will
grow rapidly in Taiwan and other developing countries.

Prof. Kao is an aggressive researcher with creative ideas and
thoughts. He has developed innovative and effective remedial
technologies for restoration of polluted environments. The technologies

developed by his research team have been practically applied in the fields

and have earned national/international reputations. His research findings

benefit society and significantly contribute to environmental remediation
and restoration. The developed technologies have significant impact on
site remediation design concept, and have caused paradigm shift in the
remedial design from traditional whole-site cleanup to more practical and

site specific remedial systems.

Technical Contributions

1. Prof. Kao developed a series of innovative remediation technologies
for environmental remediation.

2. Prof. Kao currently owns 36 patents, provided technical assistance,
facilitated technology transfer, and built technical capacity for
numerous industries and international associations.

3. Prof. Kao has experience in both the practice and the academic

sides, and he has received many research awards during his practical

and academic career from a wide variety of organizations including
academic institutions and professional societies.

4. Besides his impressive output of books, book chapters, and research
papers, Prof. Kao has been elected as the fellow of eight prestigious
international associations. He is indefatigable as a member of

professional committees and international organizations.

Future Prospects in Research
With his knowledge in environmental restoration, work experience,

passion, personal networks, and resources from industrial sectors and

government agencies, Prof. Kao will put various professionals together
and establish working teams to popularize sustainable development goals
and fulfill tasks of environmental education and protection. Prof. Kao
will put more effort in establishing environmental management strategies
and developing applicable technologies for green remediation. Prof.
Kao will also do his best to function well as a link between Government
Agencies and industrial sectors to advance sustainable development

perspectives.
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Prof. Chao has dedicated to research and development of energy,
carbon capture and storage and precision aerospace propulsion
technology. Through long-term indigenous research, Prof. Chao has
outstanding achievements in breaking the constraints of export license
by developing key technics and establishing indigenous value chain to
promote the capacity of independent national space technology and
industry, and enhance the flexibility of high-precision self-sustained

defense technology.
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Prospective of " TECO AWARD "

TECO Technology Foundation has been an
outstanding role model for long-term devotion to
technology, humanity and minority care, and TECO
AWARD has emphasized on implementing academic
achievements in industry for a better Taiwan. Being limited
by natural resources, technology development in Taiwan
has been pointwise and leaping without solid foundation
and firm infrastructure. The lack of key materials and key
technics have constrained and hindered the transformation
of Taiwan industry. In addition to those advanced
innovative awards, TECO AWARD is also anticipated to
be a thrust for the up-grade transformation of Taiwan by
awarding the outstanding researchers of indigenous key
technology development for foundation and infrastructure

of Taiwan industry.

History of Achievements

In 1983 during the IDF development stage, Prof. Chao hurried
back to the newly established Institute of Aeronautics and Astronautics,
National Cheng Kung University (NCKU ) to start his teaching and
research career before completing his Ph.D. degree in 1984. Thanks to

the expert workshops and modern instrumentations and major facilities

provided by Department head, Prof. C.C. Chao from Stanford, we,

young junior professors, grew up and became mature in few years.
During the first 10 years in my career, I have been devoted to combustion
research and gas turbine combustor development. With our research
results, students working in ITRI, after graduation, developed the
awarding-winning micro gas turbine system from scratch, which became

the technology basis for the development of full-scale gas turbine engines.
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In 2003 I was awarded by National Science Council (NSC)

with Outstanding Research Award for the achievement of sustained
fundamental research on combustion. At that time, I was the president of
Combustion Institute of Republic of China, associated with International
Combustion Institute (ICI) . Through persistent participation, our
researches were recognized and appreciated by researchers from leading
countries. I was invited to serve on the Board of Directors of the historied
Institute of Dynamics of Explosion and Reactive Systems (IDERS) ,
and as the program chair and co-chair of its biennial international
conference. I also served as the colloquium co-chair of the renowned
International Combustion Symposium of ICI and on the Editorial Board

of its top-ranked journal, combustion and Flame, till now.

In 2004, I become director of Aerospace Science and Technology

Research Center (ASTRC)

of NCKU, and I started the
indigenous research on hydrogen
peroxide thrusters (HPT)

and hybrid rockets for space
propulsion. With the long-term
support through projects, our
team at ASTRC has reached some
remarkable achievements, including:
successful altitude tests of hydrazine
thruster of National Sounding
Rocket Program (NSRP) #6 in
2007, successful altitude tests of
indigenous HPT of NSRP #8 in
2013, successful record-breaking
launches of 300 and 1000 Kg hybrid rockets of Initial phase project of
NSRP #11 in 2010, 2011 and 2015, winning the long-term contract
from National Space Organization (NSPO) of using HPT for reactive
control system (RCS) for the 7th National Formosa Satellite to be

launched in 2018.

In 2008, I was invited to serve as Chairman of Aerospace Research
Program, NSC and had the opportunity to coordinate several large-
scale interdisciplinary space research projects to implement research
results from laboratory to become high-precision, high-reliability space
and satellite subsystems to be applied in the National Satellite programs.
Through all these long-term supports of projects, we were able to develop

step by step from key materials to final systems to achieve the goal of

being used on-board of the National satellites for mission. What an

enjoyable life-time opportunity!

Technical Contributions

1. For years, Prof. Chao has been involved in the research and
development of aerospace and energy-related propulsion and
combustion, especially in hybrid rockets, space and satellite
propulsions, high-precision defense propulsion systems, methane
hydrate and multi-fuel and ultra-lean fuel combustion for energy
saving, high-density thermophotovoltaics, micro-flame and catalytic
combustions, flame instability and stabilization, etc. Prof. Chao has
developed several outstanding fundamental theories and findings on
combustion and has published many outstanding articles in the most
renowned and top-ranked journals in combustion.

2. Through long-term research, Prof. Chao led the team to break export
license constraints by indigenously developing the HPT system with
successful altitude tests of NSRP #8 in 2013, and won the long-term
contract from NSPO of using HPT for RCS for the 7th National
Formosa Satellite to be launched in 2018. With these key technics,
Prof. Chao established indigenous value chain to promote the capacity
of independent national space technology and industry, and enhance
the flexibility of high-precision self-sustained defense technology.

3. Prof. Chao also led the interdisciplinary team to indigenously develop
hybrid rocket technics and systems, and successful launched 300 and
1000 Kg hybrid rockets with record-breaking achievements in 2010,
2011 and 2015.

4. With the outstanding paper qualities and contributions, Prof. Chao

was invited, for the first time in Taiwan, to serve on the Editorial

Board of top-ranked combustion journal, combustion and Flame, till
now. He was also the first scholar in Taiwan to be invited to serve as
the reviewer of the highest-impact-factor (IF>21) review journal,
Progress in Energy and Combustion Science.

5. Prof. Chao was the first Taiwanese recipient of the Russel Severance
Springer Professorship Award of University California at Berkeley and
was invited for a scholastic visit of lectures for one month.

6. Prof. Chao also serves as fellow, associate fellow, and member of
the Board of Directors of important academic societies of acrospace

and combustion, such as American Institute of Aeronautics and

Astronautics, IDERS, ICI, etc.

Future Prospects in Research

In a couple of years before retirement, Prof. Chao will work together
with mid-aged scholars and young students and continue devoting to
fundamental research and development in areas of advanced energy,
combustion, space propulsion and defense technology to lay firm
foundation for novel and useful-for-Taiwan technologies on new energy
and energy-saving, advanced satellite propulsion systems with focus on
recoverable homing mobilized cubeSat systems and high-thrust booster
hybrid rocket systems to enhance the young co-workers’  brighter future
R/D career. Most importantly, Prof. Chao will guide and introduce the
young co-workers to the international academic community so that they
can enjoy gracefully with the continuous growth of Taiwan in the next 30

years to come.
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Dr. Tung-Han Chuang has devoted to the development of high
performance metallic materials and their applications in electronic
packages for long years. He first invented the annealing twinned Ag-alloy
wire, which has solved the long term industrial dilemmas of packaging
wires in workability, reliability and cost. This material has gradually
become the mainstream of the bonding wires for semiconductor and

optoelectronic products.
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Prospective of " TECO AWARD "

The mission to establish this TECO AWARD is to strengthen
the economic development for the society and the country. It can also
bring positive influence on domestic industrial technology. The origin of
TECO AWARD put emphasis on  “To encourage people to be engaged
in the practical applications in the industry” . But in fact, those award
winners have not only showed significant achievements in practical
applications but also academic research. That is, those mentioned
achievements recognized by TECO AWARD, have not been emphasized
on the practical industrial applications. But more importantly, they have
proved that it's equally significant for both technology development
and academic investigation. So, technology development and academic
research are highly interrelated. A truly beautiful creation of application
must be based on robust academic foundation. I believe, this is why
TECO AWARD is highly recognized and widely respected by both
industrial and academic fields. In addition, the goal of establishing
TECO AWARD is to arouse the importance of technological innovation.
Undoubtedly, creative conception is the main driver
for modern technology, but all innovations are
still required to be realistic, or they may inevitably
become empty dreams. Therefore, "technological
innovation" must be linked with "industrial
development" to recognize the actual needs of
the industry and the nature of innovation. And
ultimately, they must be realized to commercial
products as an assessment indicator. I believe this is

the real meaning of "technological innovation”.

History of Achievements

The award winning professor Dr. Tung-Han Chuang was born in
a small village in Guanyin, Taoyuan. He was an average student from
elementary school, junior middle school, high school to university.

During the M.S. study in the Institute of Materials Science and
Engineering at National Tsing-Hua University, Dr. Chuang was taught
by Prof. Han-Chang Shih, and he started his interest in research. After
graduation, Dr. Chuang obtained the DAAD scholarship from Germany
and followed the lead of professor Shih while studying in Germany. And
then he received the PhD degree in Physical Metallurgy at University
of Stuttgart under the supervision of Prof. Wolfgang Gust. Afterwards,
he continued to work at Max-Planck Institute for Metal Research. Due
to the influence of ideology of German industrial education, which
values the practicality, Dr. Chuang has always strived for his research
works combining both the “academic theories” and the “technology

application” upon the topic of metallic material production and

applications since he came back to Taiwan in 1985. And until now he
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has published 172 papers in SCI journals. Besides, he has also gained
77 invention patents in many countries and at least 6 million dollars
for the technology transfers. The highlight of the results, is that he
successfully developed an annealing twinned Ag-alloy wire to substitute
the traditional Au wire, and helped to establish the company, Wire
Technology Co. LTD. This innovative bonding wire has been broadly
adopted by global packaging factories, twisting the situation where the
wire bonding materials used in our domestic electronic industry had been

100% relying on import in the past decades.

Technical Contributions
1. Contribution for independent supply of electronic packaging key material:
Innovative Ag-alloy bonding wire

Au and Al wires have been commonly utilized as bonding materials
since the wire bonding technology was invented for the interconnection
of IC packages by Bell Laboratories in 1957. Recently, Cu wire has
also been employed due to its relatively low cost and high electrical
conductivity. However, these conventional bonding wires have certain
drawbacks. An Ag-alloy wire with a high density of annealing twins has
been developed by Prof. T.H. Chuang of NTU and Wire Technology
Co. This wire is about one-fifth of the cost of Au wire. Also, its wire
bonding workability and packaging reliability are similar to those of Au
wire. Widely applied in the IC and LED packaging industries, the Ag-
alloy wire won the 2012 National Invention Award and was a finalist for
the 2015 R&D 100 awards. It has also been patented in TW, US, DE,
JP, KR and CN and published with 15 SCI journal papers. The excellent
performance of this innovative bonding wire demonstrates the value of

using an alloy wire material instead of traditional pure metallic wire in

the industry, and also takes Taiwan into the next level of the packaging
bonding wire market, which had long been dominated by large foreign

companies.

2. Contribution for industrial energy Saving:
Thermoelectric materials for electricity generation from waste heat recycling

'The traditional cogeneration and air preheating etc., industrial waste
heat recycling technology usually can only recycle the middle high waste
heat (over 400 °C ) . The successful and innovational development of
high efficient thermoelectric materials and modules, efficiently recycling
the middle low waste heat (under 400°C ) , can alleviate the difficulties
for the shortage of energy from an aspect of saving industrial energy.
This achievement gained the 2012 R & D 100 award with Industrial
Technology Research Institute. The thermoelectric merit value (ZT)
is very high at 1.5, the efficiency of the module can achieve to 7 %.
The thermoelectric materials and modules have been promoted to the
boilers and continuous casting waste heat recycling in China Steel Co.
The capacity of power generation can achieve to 6 KW. In the future,
this technology will expand to the other applications in metal industry,
petrochemical industry, cement industry, pulp and paper industry,

incinerators and vehicles.

3. Contribution for the excellent technology transfer:
Ultra-fine solder ball and flip-chip assembly techniques
We successfully innovated an ultra-fine solder ball with a diameter
under 100 ¢ m. The ultra-fine solder ball is attached on the chip,
reflowed to form a solder bump, and then is flip-chip assembled with

the printed circuit board. This technique uses cost effective PCB level
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BGA (ball grid array ) package technology to implement on expensive
chip level flip-chip assembly process. As for many advanced packaging
process, it can save the cost of light mask and the lithography process;
in the meantime, it can solve the problems of paste stencil printing, co-
planarity and bumping cavity. In addition, the technique is able to avoid
many shortcomings of the electroplating solder bumping. This ultra-fine
solder ball has passed the product verification for the applications of 3D-
IC packaging. It has gained technology transfer from Shenmao Co. and
won “the contribution of the excellent technology transfer award” by

Ministry of Science and Technology.

4. International invention competition :
Metal/ ceramic low temperature joining technology
In this research we developed an active solder film on ceramics by

adding rare earth elements to form interfacial cohesion of the metal/

ceramic components at low temperature, reacting with metal components

to form intermetallic compounds. After the low melting point active
solder film ran out during the reaction and completely transformed into
high melting intermetallic layer, the joining metal/ceramic assembly can
be applied at high temperature without having limits of the low melting
point of original solder materials. In addition, the whole joining process
is at an ordinary soldering temperature without accumulating thermal
stress. This innovation won the Gold Prize of International Invention
Fair, in Seoul, 2011. The practical industrial application examples are: the
bonding of ceramic sputtering target with its cooling metallic back plate

and ceramic packaging substrate.

5. Contribution for independent supply in military industry:
Superplastic forming / diffusion bonding process

This technology has been applied in manufacturing a missile
infrared tracker cooling system. The refrigerant ball container products
were originally made by forging and cutting a 410 stainless steel ball with
a thickness 3.7 mm and weight of 0.76 Kg. By
using the superplastic forming and diffusion
bonding process, the thickness of the finished
titanium alloy ball type container was reduced
to 2.0 mm and the weight to 0.38 Kg. While
the cost of processing was saved by 64%, the
material loss of processing was decreased by
58% and the mass production rate improved
more than 10%. This innovation was awarded
the first prize of "Light Metal Innovative
Design Competition," which was held by
Ministry of Economic Affairs. This technology

was also applied in the manufacturing of
an " infrared detectors cooling cylinders
for night combat of military " . The inner
lining of the high pressure cylinders
was originally forged with 6061-T6
aluminum alloy, which was cut to the
thickness of 5mm by machine. But it
was switched to utilize the superplastic
form process with a 3 mm thick Ti6Al4V
plate to create a 2mm thick metal lining,
and subsequently use the diffusion
bonding process to join the upper part
bottle mouth with the down part bottle
mouth. The finished metal lining will be
intertwined with carbon fiber composite
material to become a high pressure

cylinder.

Future Prospects in Research

In the future, we will continuously strive in the development of
high performance metallic materials manufacturing and applications. As
for the topic of the research on thermoelectric technology, we will focus
on flexible thin film thermoelectric materials and modules. And we will
also promote the relevant application to the market of IoT, utilizing
thermoelectric module as the power source of sensor for various IoT
products. On the topic of Ag-alloy wire for IC and LED packing, we will
try to develop low electric resistance and high reliability Ag-alloy wires,

aiming that the electric resistance will be expectedly lower than 2.0 ¢z Q).

cm and the reliability test can meet the automotive electronics standards

(AEC-100 integrated circuit and AEC-Q200 passive devices) .
Meanwhile, an innovative Ag-alloy ribbon and its packing technology

will also be developed for the application of high power products.
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Prospective of " TECO AWARD "
"TECO AWARD" was established in the
original intention to encourage R & D personnel
in all areas include science and technology
and humanities, to arouse the importance

of science and technology for science and

technology research and development,
and hope to promote Taiwan's social and
economic development. The "TECO
AWARD" for academic practice and
application has significant meaning to the
community It is an important promoter
of Taiwan's development of innovation
and technology industry, with the aim of
"innovation research and promotion of
well-being" as the goal, and to cultivate
talents for scientific and technological
research and development and promote

social and economic progress.

History of Achievements

Dr. Patrick Hsieh received his
MD degree from Kaohsiung Medical
University, Taiwan, in 1992, completed
his clinical training in cardiovascular
surgery from National Taiwan University Hospital in 1999, received
a PhD degree from the Department of Bioengineering, University of
Washington, Seattle, in 2003, and finished his postdoctoral fellowship
at Harvard Medical School and MIT in 2006. Since back to Taiwan,
Dr. Hsieh focuses his research on cardiac regeneration using stem cells,
nanotechnology, drug/gene delivery, and tissue engineering. He has
received several awards including National Innovation Awards twice,
Outstanding Research Award of National Science Council/Ministry of

Science and Technology twice, and Chair in Biotechnology of Taiwan

Bio-Development Foundation. He was elected to International Fellow

of American Heart Association, and was recognized as a top translational
researcher in 2012 by Nature Biotechnology journal. Dr. Hsieh has
published more than 60 scientific papers including those in Nature
Medicine, Science Translational Medicine (2 papers) , Journal of
Clinical Investigation, Circulation (2 papers) , Circulation Research,
PNAS and ACS Nano. He has acquired/filed more than 12 international
patents, and has applied his research results into clinical therapy for

cardiovascular regenerative medicine.
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Technical Contributions

Dr. Hsieh and his research team have been developing novel
pharmaceutical compositions and treatment methods for cardiovascular
diseases by combining tissue engineering, controlled drug delivery
and stem cell biology. Recently, the team has successfully used
nanotechnologies and nanomaterials to repair vital tissues damaged
by heart attack in animals, which are expected to be tested in clinical
patients shortly. For example, the clinical development of vascular
endothelial growth factor (VEGEF) —based strategies to treat
ischemic cardiovascular diseases, first proposed over 20 years ago, has
been challenging due to the difficulty of maintaining local VEGF
concentrations at a therapeutic level. Current clinical trials of VEGF-
based strategies to treat cardiovascular diseases have primarily relied
on infusion of the protein itself or gene delivery, and have not shown

convincing evidence of therapeutic efficacy. Dr. Hsieh” s team has

developed a potential solution to the problem—an injectable self-

assembling peptide nanofiber scaffold that enables sustained VEGF
delivery and establishes a microenvironment that augments arteriogenesis
and cardiac repair following myocardial infarction, which was published
in Science Translational Medicine, a breakthrough study potentially
leading to clinical applications for cardiovascular diseases. This study
has been selected by the Science weekly press package as an important
highlight for more than 7,000 media agents around the world and
reported by Nature, Newsweek and Wall Street Journal, among
many others. Results from this study have also attracted international

collaborations of the team with other big pharmas and research institutes.

In another study also published in Science Translational Medicine,
the team developed a reloadable tissue-specific delivery of pegylated
drug delivery therapy, showing therapeutic potentials for new blood
vessel formation in mice and in pigs. Using this specially-designed

“drug capture system” to improve the targeting of growth factors to
the diseased leg tissue, the new system was
able to reduce the extent of tissue injury
soon after blood flow reduction occurred,
and to speed up tissue regeneration over
the following weeks. As there are ~20,000
patients in Taiwan at high risk of limb
amputation daily and there is no option
currently available for these patients,
development of new therapeutic strategies
have become an urgent need. However,
typically, less than 1% of the medication

given to a patient will actually reach the

damaged leg tissue, and even then, it
doesn’ t stay there for very long. Using
this new system, the technology was able to
improve the retention of drugs at the correct
site by up to ten times, thus improving the
treatment. This technology has been tech-
transferred to a local company for further
development. It is hoped that a human
clinical trial can begin soon, which could
eventually see this treatment being used to

treat patients in the clinic.

Future Prospects in Research

Our team has helped build the
Taiwan human induced pluripotent stem
cells (iPSC) service alliance, and has
established an iPS stem cell bank that can be
used in the development of cutting-edge biotechnology such as disease
etiology, drug development, cell therapy and personalization / precision
care, which will help lay the foundation for Taiwan to become Asia

Pacific's biotechnology center construction.

In April 2013, the team began to apply to the Ministry of Health
and Welfare for the use of cell therapy in the treatment of clinical
limb ischemia. In January 2017, we got the trial approval, engraved in
the National Taiwan University Hospital and National Cheng Kung
University Hospital for the first phase I / Ila clinical trials in humans.

We expect that through combining the team's expertise in medicine,

engineering, and biology across the fields, we will succeed in our endeavor

and benefit the community in the future, bringing life to patients with
ischemic cardiovascular disease. In the long term, we hope to replace
the past foundry model, cultivate high-level biotechnology talent, and
contribute to development of prospective medical technologies for
cardiovascular regeneration, all of which promote Taiwan as an Asia-

Pacific hub in cardiovascular medicine.
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Do without hesitation; live as ease.
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Lee Chen-Wei - 32 2% (1985412 ) ART OF DANCE
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TERIRIREE R - RIERER IR E A > SRS E - Rl ABELEHLHHEN BRI LANIELAREFE4LN
i3l ST B SR S VR o SR R R R T A b9 3L Bh !
Standing out among the fields of performing and creating with b A RHAIEE ) —HBERABE > NS A LR

BIFS H RS AR ~ fREE
BHECGHR AEERAFTRITES AR G 0 A—RA—KRM

MaEd s R =GR AR LA EENMESFZT K57

her unique styles, Lee's work tries to revert to the pure meaning of

movements and her performance demonstrates a perfect control of

T | . | o B W R N B AR B & KA K
energy. She is well recognised by peers from the continental Europe and

L3 Batsheva Dance Company FiBit o Sk A W E RO FUR TEMIT ) Hid A
is invited to collaborate and perform by well-known dance companies

hti H#8  GothenborgsOperans Danskopani A EBRASEGHE—F  ERHEYR BT 0 JRRE
internationally. Chen-Wei Lee is the super nova of contemporary dance

faf Korzo Theater IS Horh: W ARG AR DEZBUMER KRB Y - F3G AW K
in Taiwan.
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Prospective of " TECO AWARD " i : - - sl .
Knowing that the TECO AWARD not only focus on science ak

and technology and awards outstanding researchers but also look close

into humanities and arts, I am deeply moved. Arts in Taiwan usually ” i = -I-_-~ — S 2
needs enormous efforts to foster, to educate, and to execute. It is often
overlooked although it carries huge influences on the society. In this
technologically advanced world, the spiritual richness needs to be
fulfilled. T wish all the best to the TECO AWARD on carrying on its

already outstanding achievements of supporting the arts.

History of Achievements
Commissioned by the National Performing Arts Center — National
Theater and Concert Hall, Chen-Wei Lee created her first full-length
piece "Together Alone" with Hungarian dance artist Valkuya Zoltdn.
“Together Alone” was shortlisted as the finalists of the 2016 Tai-Shin
Arts Awards, and became one of the five pieces to represent Taiwan at the

2017 Edinburgh Festival Fringe — Taiwan Season. It broke many records
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ever held by a Taiwanese creation including multiple five-star reviews, 19
consecutive sold-out performances, and being nominated for the Total
Theatre & The Place Award for Dance. ArTalks Taipei reviewed the piece

as "unique and rare, simple and strong."

In 2016, Lee was joined the Gothenborgs Operans Danskopani as
a guest artist and performed a duet in "Zelenstova" by Marcos Morau.
Her performance was praised by the Goteborgs-Posten as "stunning and

amazing" .

From 2009 to 2014, Lee worked with the famous Israeli Batsheva

Dance Company, alongside some of the greatest choreographers of our
time. Ohad Naharin said that "Chen-Wei is one of the most attractive
dancers I've seen. She is a fast learner, fun, creative, and a person with
sincerity and generosity." In 2010, the piece "Elephant” Lee created with
Norwegian dancer Christopher Patersen was chosen as one of the best

works of the year by The Jerusalem Post.

Lee's American Dance Festival debut in 2008 with the work by Mark

Dandy was described as "a sexpot soloist" by the New York Times.

In 2016, Lee was invited a residency at Banff Centre for Arts and

Creativity, Canada.

In both 2009 and 2015,
she was awarded scholarships
from the LMF Dance Fund.

In 2008, ChinLin
Foundation for Culture and
Arts awarded Chen-Wei Lee a

scholarship.

Technical Contributions
2017

Selected by the Ministry
of Culture to perform at the
Edinburgh Festival Fringe
as part of the Taiwan Season
representing the best of the
performing arts of Taiwan.

Selected by the Ministry

of Culture under the Azure Project of Western Asia to conduct cultural University of the Arts, Cloud Gate Dance School, Cloud Gate I & 1,
exchange and perform at Israel. Chu-Pei Senior High School, Mauvais Chausson Dance Theatre, and
2016 Dance Forum Taipei.

Delivered a speech on "Expressing the World I Experienced via Dance"

hosted by Mauvais Chausson Dance Theatre.

Delivered a speech on "Dance and Lift" for College of Dance at Taipei

National University of the Arts.

2014

Became the first Gaga technique qualified teacher to bring the

technique to Taiwan, and hosted workshops for Taipei National
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