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Dr. Wu, Cheng-Wen has been devoted to the technology development of chip
design and testing. Ahead of international competitors, he opens a whole new field
of wireless chip testing technology. Dr. Wu also leads the ITRI team to transfer top-
fight technologies to manufacturers. In short, Dr. Wu has made great contribution
to the academic field and industry as well.
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Professor Fen-Tien Cheng has focused on the field of manufacturing automation
and e-manufacturing with great accomplishments. Particularly, Professor Cheng
has made successful technology transfers of Virtual Metrology to many semi-
conductor, flat-panel-display, and solar-cell manufacturers. He is truly a great
contributor to both academic researches and industrial development.

eI /%% /8 T 48 Chemical Engineering/Biology/Biomedical Engineering
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Dr. Hung, Shang-Cheng has devoted himself to the study of carbohydrates.
He has invented “one-pot synthesis of oligosaccharides” that has earned
highly international affirmation and attention. His research results have been
transferred to the manufacturers and applied to new medicine development. Dr.
Hung certainly makes a great contribution to the society through his research
innovations.
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E+FATRIBE —AT BT REE AT KL T I TR E RIS HAE
XIEFEBER+REMRE - HERB P~ ITALIEEF » HFAR
HfR2UbZ BelgmE > CEBMEEBRE » FREHE o

Ms. Lai, Mei-Chi, along with other special education professionals, established
the first private service program, First Children Developmental Center, 30
years ago. The center has later grown to 8 day care centers, 3 group homes, one
assistive technology device center, one behavior support studio, etc. Among these
programs, more than one thousand persons with disabilities are well cared and
supported every month. So far, more than ten thousand families have obtained
significant help and retained their hope. We appreciate very much Ms. Lai's
contribution to special education and social welfare.
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} Acknowledgements

Although I have been working in academia for a long time, my area of
research is within the scope of electrical and computer engineering, and I know
academic research in this area cannot sustain without showing industrial impact
eventually. That is why I always try to set the goal of my research and extend
the result so that both academic and industrial impact can be seen. I also train
students not just to solve academic problems but also to gain practical experiences.
I believe technologies are to serve people, and help do good things to our society.
I feel honored and am very happy to receive the TECO Award, which has a clear
goal of promoting social responsibility that I value highly. I am grateful for the
Award Committee for the recognition. If this recognition is based on the little
contribution that I have achieved in the past, the honor and my thanks should

also go to my family, who give me the love and encouragement that supports
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my endless journey along the road of research. I would also like to thank all the
people who have helped me or collaborated with me, directly or indirectly in any

occasion, especially my beloved students.

} Prospective of TECO Award

Over the past 17 years that the TECO Award
has been presented, many elites in our society have
been identified and recognized. This greatly helps
in encouraging and recognizing scientific research
and innovation, as well as technology development.

What is even more important is that it also promotes

humanities and humanitarian concerns. As a result,

the Award has become a prestigious one, and I feel i ‘ \ ]‘ \
very much honored to receive it. I also feel obliged 1%;5@.‘&%%@%%%&%%75&%16)%
to try to do better in the future. I do anticipate, and

believe, that the TECO Award will continue to identify and recognize elites who

deserve it, so that our society will become better and better in the future.

} History of Achievements

I came back to Taiwan from Santa Barbara in early 1988, shortly after I
received my PhD degree from the University of California (UCSB) in late 1987. 1
joined National Tsing Hua University (NTHU) immediately upon my arrival here.
I devoted myself to IC design and test research and teaching in the Department of
Electrical Engineering. At that time of Taiwan, I was among a handful of pioneers

in this particular research area. I was very interested in IC testing in particular, and
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have continued research in related topics ever since. Partly because of my focus,
and partly my hard work, I became fairly known among my peers worldwide

before long.

When I was introduced to a start-up company about 13 years ago by one of
my colleagues, I started working on semiconductor memory testing. Although new
to the topic, I found it very interesting, and worked hard with my graduate students
to solve many interesting yet practical problems that the industry was facing. We
developed novel built-in self-test (BIST) architectures and circuits for various
types of memory, such as SRAM, DRAM, Flash memory, MRAM, RRAM, etc.
For more efficient use of our inventions, we
developed an automatic BIST generation
tool called BRAINS. We also developed a
memory fault simulator called RAMSES,
based on which our memory test algorithm
generator was also developed, called TAGS.
With RAMSES and TAGS we were able to
propose a shortest test algorithm for word-
based memories, called the March-CW
Algorithm. All these tools and circuits target
real memory products, therefore, many of
our research works have been used in the industry on numerous real products.

Many ROC and US patents have been granted, which are based on these works.

In the past six years, I also led a team of 17 professors and researchers in 7
universities and ITRI to solve the problem of escalating testing cost for memory
chips and SOCs. We have proposed the HOY test system, which features wireless
communication and enhanced embedded test circuits. HOY provides test solutions
for, e.g., wafer test, final test after packaging, and field test and diagnostics.
It reduces the test costs dramatically, mainly due to the significant reduction
in capital investment, simplification in test infrastructure and flow, increase in
parallelism, etc. The project was supported in part by NSC as well as MOEA.
Upon completion of the project at the end of 2009, a company was incubated,
called HOY Technologies, which is trying to commercialize the inventions. The
inventions we developed also won us the National Invention Award (Silver Medal)
in 20009.
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} Technical Contributions

(including journal and conference papers) and 18
granted US and ROC patents, I have supervised
many graduate students, among them close to 100
MS students and 23 PhD students have already
received their degrees. My students have won
numerous contests and awards themselves during
their stay in my lab. The following list of awards
and honors may serve as a sample of my other

contributions:

In addition to close to 300 technical papers

Distinguished Teaching Awards, NTHU,
1996 & 2006

Outstanding Electrical Engineering

Professor Award, the Chinese Institute of

Electrical Engineering, 1997

(Five) Certificates of Appreciation for dedicated service to the Asian Test
Symposium and TTTC, the IEEE Computer Society

(Three) Distinguished Research Awards, the National Science Council
Industrial Collaboration Awards, the Ministry of Education, 2001 and 2003
Fellow, the IEEE, 2004

Academic Award, the Ministry of Education, 2005

Outstanding Contribution Award, the IEEE Computer Society, 2005
Golden Core Member, the IEEE Computer Society, 2006

Tsing Hua Chair Professor, NTHU, 2006

Distinguished Industrial Collaboration Award, NTHU, 2007

National Invention Award, the Ministry of Economic Affairs, 2009

2

Future Prospects in Research

is likely to open new opportunities to the semiconductor
manufacturing and IC design industries, especially for

Taiwan.

Since 2008, I have been trying to promote research and
development in Through-Silicon Via (TSV) based 3D-IC,
and working on its quality, reliability, and yield issues. This
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I would like to thank my wife for all the time and efforts she devotes to taking
care of our daughter, she enables me to concentrate on my teaching and researches
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’ Prospective of TECO Award

Transforming from a motor-producing
giant into a globalized and multi-angled bloc,
TECO doesn't forget about its community
responsibility toward the land where it rose
as its business territory expanding to Asia,
America, Europe, and Australia. TECO
Technology Foundation was then established.
And TECO Award was set for the objective:
“Encourage domestic scientists and engineers to

do scientific technology researches, and further
put those studies into practice of industrial development; or, encourage scholars
in humanities & societies and people of insight to coordinate technologies, to
develop their creativities, and to benefit the development of the society.” Let every
man praise the bridge he goes over. No matter what position one stands, he has the
responsibility toward the society.

Fan-Tien has the idea of researching and developing technologies that
conforms to the needs of industries for many years since he started his teaching
at the Institute of Manufacturing Engineering, NCKU in 1995, and expects that
he could master the connection between theories and practices while doing the
academic researches of creativity. Therefore, Fan-Tien understands the needs of
the industries and provides effective solutions by continually cooperating with
the industries to unify the academics and the industries. And this idea matches the
objective of the TECO Award: “Put scientific technology studies into practice of
the industrial development.”



At present, scholars of most universities and colleges put their emphasis on
publication of the theses and the researches of pure theories due to the regulations
of promotion. Fan-Tien expects that the TECO Award could extend its influence to
lead more scientific researchers to do scientific technology
studies and put those studies into practice; and to lead N
the scholars in humanities & societies to coordinate !!35
technologies, to develop their creativities, and to benefit R
the development of the society in order to achieve the i

aim of benefiting the mankind.

} History of Achievements

w

Bxe
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Soon after Fan-Tien graduated from the e

department of Electrical Engineering of National Cheng Kung

University (NCKU) in 1976, he got in the Chung Shan Institute of Science and
Technology (CSIST), Taiwan, serving as Research Assistant at the most basic
level and then got promoted to Senior Scientist in 19 years. He joined NCKU as
Associate Professor of Manufacturing Engineering in 1995, and dedicated the
automation and system integration technologies which he was trained in CSIST
to the research domains of semiconductor, TFT-LCD, and solar cell to achieve
his goals of successfully lowering down production costs and enhancing industry
competitive power. Fan-Tien's research results mainly focused on the automation
and e-Manufacturing domains.

Fan-Tien has related academic researches and industry application
achievements in all the four main domains of e-Manufacturing: Manufacturing
Execution System (MES), Supply Chain (SC), Equipment Engineering System
(EES), and Engineering Chain (EC). To promote the researches of e-Manufacturing,
Fan-Tien established e-Manufacturing Research Center (¢eMRC) at NCKU in
January 2008. The primary objective of e-Manufacturing Research Center is
to unify research resources of industry, government, academia, and research
organizations to promote advanced studies and industry-academia cooperation
in e-Manufacturing technologies in the long term. The eMRC not only solicits
talents of e-Manufacturing domain but also enhances and innovates related
technologies. Besides, the eMRC also pays special
attention to the partnership with the industry.
Through cooperation with the industry, the eMRC
conquers the technical difficulties that the industry
is currently confronting, and further resolves
them with novel techniques which greatly reduce
production cost. The eMRC aims at developing
kernel techniques to enforce global competition
of domestic industries and support our nation to
be an international rapid production, R&D, and
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manufacturing center. In recent years, the main achievements of eMRC center on

Virtual Metrology System of Equipment Engineering System.

The Automatic Virtual Metrology (AVM) Technology of Fan-Tien has already
successfully achieved all functions and accuracy verification on the production
equipments of Taiwan Semiconductor Manufacturing Company (TSMC) 14th
factory, Chimei Innolux Corporation (CMI) 5th & 6th factories, and Motech
Industries, Inc. (Motech) 1Ist factory. In addition, AVM has been technology
transferred to Foresight Technology — the spin-off company of NCKU for the
purpose of promoting and marketing the AVM technology
to the whole world. The Taiwan branch company of
IBM also identified with the importance and future
market needs of the AVM technology. They signed a
cooperation memorandum with Foresight Technology to
be an agent to promote the AVM system of NCKU and
Foresight Technology to high-tech industries such as

semiconductor, TFT-LCD, and solar cell, etc.

} Technical Contributions

Fan-Tien was the principal investigator of 5 National Science Council
(NSC) industry-university cooperation projects and 1 academic Technology
Development Project (TDP) related to e-Manufacturing and semiconductor
manufacturing automation in the past 12 years, and he had done 14 technology
transfers. Representative technology-transferred international companies are
as follows: Siliconware Precision Industries Co., Ltd., Taiwan (semiconductor
packaging), Taiwan Semiconductor Manufacturing Company (semiconductor
wafer manufacturing), Chimei Innolux Corporation (TFT-LCD), Motech Industries
(solar cell), and Precision Machinery Research & Development Center, etc.

Fan-Tien received the Outstanding Industry-University Cooperation Award
from the Ministry of Education (MOE), Taiwan in 2003, the Outstanding Industry-
University Cooperation Award, NSC, Taiwan in 2006, the Distinguished Industry-
University Professor Award, NCKU in 2004 & 2008, and the University Industry
Economy Contribution Award - Industry Contribution Award (Individual Award)
from the Ministry of Economic Affairs, Taiwan in 2008 due to his excellent
industry-university cooperation achievements in automation domain. The
Department of Engineering & Applied Science of NSC assigned Fan-Tien to be
the convener & director of Automation Engineering Program since December 1st,
2006 based on his achievements. Fan-Tien also received the Outstanding Research
Award, NSC, Taiwan, in 2006 (automation domain) and in 2009 (optoelectronic

semiconductor automation domain), respectively.

Owing to the research achievements and his enthusiasm of participating
IEEE-related international conference affairs and academic activities, Fan-Tien

had the honor of being appointed as IEEE Fellow since January 1st, 2008. And its



citation was: “for contributions to semiconductor manufacturing automation and

force optimization in multiple-chain robotic mechanisms.”

Due to the academic researches and achievements on application technologies,
Fan-Tien was awarded as Chair Professor of NCKU since January 2009.

Honors and Awards of Fan-Tien Cheng are listed as follows:
¢ Outstanding Research Award, NSC, Taiwan, 2009

¢ Chair Professor Award, NCKU (Since January Ist, 2009)

« IEEE Fellow (Since January 1st, 2008)

* University Industry Economy Contribution Award - Industry Contribution
Award (Individual Award), the Ministry of Economic Affairs, Taiwan, 2008

 Outstanding Research Award, NSC, Taiwan, 2006

¢ Outstanding Industry-University Cooperation Award, NSC, Taiwan, 2006

¢ Outstanding Industry-University Cooperation Award, Ministry of
Education, Taiwan, 2003

« Distinguished Industry-University Professor Award, NCKU, 2004 & 2008

« Senior Scientist Award, Ministry of Defense, Taiwan, 1994

 Convener & Director, Automation Engineering Program, NSC, Taiwan
(December 1st, 2006-December 31st, 2009)

} Future Prospects in Research

Fan-Tien focuses his main researches on e-Manufacturing and Virtual
Metrology. In the aspect of e-Manufacturing, Fan-Tien will keep an eye
on the development of newest technologies related to
e-Manufacturing at any time. For instance, recently, Fan-
Tien is considering how to apply cloud computing into four
domains of e-Manufacturing (MES, SC, EES, and EC) to
improve the benefits of e-Manufacturing.

The core technologies of Virtual Metrology are Dual-
Phase Prediction Algorithm and Reliance Index & Global

Similarity Index. In recent years, the high-tech industries are

trying hard to study how to apply intelligent systems with
prediction capability for the purpose of improving production DML T
benefits. For example, the necessary functions of next 210RBREER

generation (18 inches) wafer factories set by semiconductor industries are: Virtual
Metrology, Predictive Maintenance, and Yield Prediction, etc. All of the functions
mentioned above need a prediction system with high accuracy and high reliance.
On account of this fact, Fan-Tien is investigating the method of standardizing the
Dual-Phase Prediction Algorithm and Reliance Index & Global Similarity Index,
and trying to make them applicable for every sort of prediction systems with high
accuracy and high reliance, thus to fulfill the requirements of high-tech industries

toward intelligent prediction systems.
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To look back my growth, learning and research career, I sincerely appreciate
not only my family members for their strongest support, but also the teachers who
tremendously influence me during these periods: (1) Mr. Chun-Hao Chen who has
taught me five-year courses in chemistry at the Kang Ming Senior High School
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Academia Sinica and my former postdoc supervisor, inspires my investigation
in glycoscience and directs me to stay in this field when I start my independent
research. In addition, I would like to thank the National Science Council for the
financial support and the Genomics Research Center and Institute of Chemistry
of Academia Sinica as well as the Department of Chemistry at the National Tsing

Hua University for providing excellent research environment.

Finally, I would like to express my sincere appreciation to the TECO
Technology Foundation and all respected reviewers for giving me this award. The
burden is heavy and the road is long! It surely encourages me to keep going in my
scientific research career and producing elegant results to feedback the society in

near future.

} Prospective of TECO Award

Due to the improvement of research environment, many excellent students
prefer to stay in Taiwan for carrying out their Ph.D. studies. They are invaluable
manpower for professors to develop new scientific technologies. Without their
endeavor and brainstorm, the researchers won't have fruitful results. If the budget
is sufficient, I would like to suggest the TECO Technology Foundation to setup
new awards for the local excellent Ph.D. students, for example, the Outstanding
Ph.D. Thesis Award and the Travel Award for Ph.D. students to attend the

international conferences.

} History of Achievements

Dr. Hung has received his Ph.D. from the National Tsing Hua University
under the supervision of Professors Biing-Jiun Uang and Chun-Chen Liao. During
this period, he has laid a foundation on independent thinking and troubleshooting.
He has carried out the postdoctoral research at the University of California at
Berkeley and The Scripps Research Institute. His postdoc supervisor, Professor
Chi-Huey Wong (the current President of Academia Sinica), has directed him
to study the field of
glycoscience. After
returned back Taiwan, he
has developed efficient
routes to prepare the
cell-surface heparan
sulfate oligosaccharide
library and investigated

their interaction with the
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envelope proteins of dengue virus, vaccinia virus, and herpes simplex virus. The
information could offer an opportunity to understand the mechanism of viral entry
into the host cell for developing new antiviral drugs. Furthermore, this heparan
sulfate oligosaccharide library could be used to study the specific binding with
antithrombin III and various growth factors that would help the discovery of new

anti-coagulant and anti-angiogenesis drugs.

Dr. Hung likes to teach courses and interact with

the students. He has been recruited back National
Tsing Hua University since 2005. In research, he has
focused on the development of new methodologies for
carbohydrate synthesis employing the regioselective
one-pot protection strategy to solve the most
fundamental and significant problem. In teaching,
he has used a relaxing way to deliver the course and

earned very good comments from the students.

Due to the family reason, Dr. Hung has

decided to move his research team back Taipei and joined the Genomics
Research Center of Academia Sinica on February 1st, 2009. His group will
continue to discover the automated technology to synthesize biologically potent

saccharides and develop the heparan sulfate-related microarray and nanoparticles.

} Technical Contributions

B Research Achievements

A highly regioselective one-pot protection of carbohydrates to prepare hundreds
of monosaccharide building blocks from a simple and common glycoside was
recently developed by Dr. Hung and coworkers. This novel strategy obviates
the necessity to carry out intermittent tedious workups, time-consuming
purifications, and independent lengthy procedures. These monosaccharide
synthons, including fully protected monosaccharides, 2-alcohols, 3-alcohols,
4-alcohols, and 6-alcohols, could be efficiently coupled to yield the desired
oligosaccharides via stereoselective one-pot glycosylation strategy, as
demonstrated by the preparation of biologically important B-1,6-glucans
and influenza virus-binding trisaccharide library. Like the breakthrough for
synthesizing nucleotides and peptides, the combination of “regioselective
one-pot protection” and “stereoselective one-pot glycosylation” may offer a
revolutionary and straightforward protocol to solve the long-standing problem
in oligosaccharide synthesis and open a new door to lead glycobiogy research

into a new era. This elegant work was published in Nature as a letter and the



significance was highlighted in Chemical

nature Vol 446[19 April 2007 do10.1038 maturs05730

& Engineering News, Nature Chemical LETTERS

BlOlOgy, and a recent teChHOIOgy feature of Regioselective one-pot protection of carbohydrates

1 1 Cheng-Chung Wang'*, Jing-Chyi Lee', Shun-Yuan Luo’, Suvarn S. Kulkarni**, Yu-Wen Huang', Chia-Chen Lee',
glycobiology in Nature. e o

The cell surface heparan sulfate play

significant roles in a diverse set of biological

processes, including viral and bacterial
infection, cell growth, blood coagulation,
inflammation, wound healing, angiogenesis
and tumor metastasis, lipid metabolism,
and diseases of the nervous system. Dr.
Hung's another important contribution is

to develop novel methodologies to prepare

rare L-hexoses and apply to the synthesis

of heparan sulfate oligosaccharide library.
% RERFINE

The remarkable results have been published 2007 R EAATRE

in international high impact journals. Several papers have been reviewed by

scientific reviews and book chapters.

B Teaching Achievements

Dr. Hung is very enthusiastic in teaching. For preparing the teaching material
of organic chemistry, he has introduced various reactions of each functional
group by following the elementary sequence in the periodic table that allows
the students to have a systematic learning and understanding. He has not only
delivered the course in a humorous way, bust also described the serendipity
stories found by organic chemists that would avoid the students fall in sleep
and encourage them to make progress in learning. Since organic chemistry is
closely related to the daily live, Dr. Hung has tried to combine both together
to inspire the students' interest. For example, when he
introduced the chapter of esters, he made the chemical
orange soft drink to illustrate the horror of chemical parfum

and pigment. In addition, he has educated the students to
+ & Hf 5L R
FHEHBERRFHR

could be the most important things in their live. For ! 20024
BoIR A4 4 R

establish the correct concept of ethics and health which

honoring his excellent contribution, he has received the

WA eamiimm H LI

Teaching Award in the 97 fiscal year.
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» Outstanding Young Investigator Award, The Chinese
Chemical Society (2002)

 Outstanding Young Scholar Award, Tsing-Hua Fundation
of Chemistry Technology (2003)

¢ Travel Grant Award for Young Chemists, [UPAC (2003)

* Mr. Tayou Wu Memorial Award, National Science Council
(2003)

RIE 2002 FLBEEREBEFMRR

+ Distinguished Research Award, National Science Council
(2004)

¢ Outstanding Youth Medal, China Youth Corps (2005)

* Yu-Ziang Hsu Scientific Paper Award, Far Eastern Y. Z. Hsu Science and
Technology Memorial Foundation (2008)

» Academic Publication Award, Chung-Shan Academic & Cultural Foundation
(2009)

« Investigator Award, Academia Sinica (2009)
» Best Annual Article Award, The Chinese Chemical Society (2009)

« Distinguished Research Award, National Science Council (2009)

’ Future Prosspects in Research

Glycobiology is an important interdisciplinary field related to the viral and
bacterial infection. In order to develop new drugs against viruses and bacteria, the

future studies will focus on three major topics:
(1) Discovery of new automated carbohydrate synthesizer

(2) Preparation of cell-surfaced heparan sulfate oligosaccharide library and

related microarray as well as nanoparticles

(3) Synthesis of mycobacterial cell envelope components for developing new

anti-tuberculosis vaccines
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I get this prize due to the influence of a lot of people who are very passionate
and devoted , as well as the endless supports of many colleagues. Above all, I
would like very much to thank the service users and their parents because they
let me learn to be humid through their heartening stories of struggling with their

barriers.

I would try my best to keep serving those with special needs such as the

people with disabilities, unfortunate women, the elderly.

} Perspective on TECO Award

* T hope the TECO Award can encourage those pioneers who have strive hard

to advocate equal human right and make the society beautiful in Taiwan.
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+ I also hope the TECO Award can be awarded to the NPO organizations so

that the team efforts can be encouraged and supported.

} History of Achievements

In 1979, returning from the States to Taiwan, and discovering the urgent
needs of educational opportunities, with the support and cooperation of some
friends, I launched the first special children developmental center run by
professionals with special education expertise in Taiwan. With the growing
needs, the center has expanded to 11developmental centers and group homes,
providing both day care and residential services for more than 1000 infants and
toddlers, young children and adults with various developmental disabilities under
the big umbrella of the First Social Welfare Foundation (FSWF) ; besides, the
foundation set up the first “assistive technology device
resource center  , which offers consultation regarding
special devices to make people with severe disabilities
to live more independently and comfortably, as well
as the first “behavior studio” ,which offers positive
support behavior program for service organizations of
people with intellectual disability, autism and multiple

disabilities.

} Special Contributions

1. Transplanting and applying good teaching and service approaches or
models from foreign countries to Taiwan to encouraging outcomes for
children and adults with severe disabilities, and further providing training
of the good approaches to many professionals in Taiwan. The important
approaches are such as augmentative & alternative communication system,

structured teaching (TEEACH), conductive education, positive behavioral

approach, supported employment, etc.
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2. Create special programs to improve the
quality of life for persons with intellectual
and developmental disabilities and their
families, programs are such as “family
resource centers with toy library” ,
“participation in community college” ,

“behavior support studi” , etc.

o 27 ENASEC A
3. Participating several governmental

committees to advise the local and central government s upon policies and

act as an advocate for people with disabilities.

4. Having been an author or co-author, translator or co- translator of 9
books, and having edited 25 books published by the First Social Welfare
Foundation. The publications are rather practical- oriented and are widely

used in Taiwan.

} Future Prospects of Research Studies

I hope to be able conduct some evidence-based studies upon the useful

service strategies, and publish some more good books for the field of disabilities.
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