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2015 has already been claimed as International Year of Light by United Nations. Light and light-
based technologies have received wide attention. United States and Europe were aware of this trend 
early and in 2013 they had proposed the White Paper and strategic roadmap about light-based 
technologies respectively. During the transition process of technology trends, many opportunities will 
arise inevitably. At this moment, it is necessary to find out the self-position and confirm the 
development direction quickly. With multi-party cooperation, the cornerstone of the industry could be 
raised and the time length of technology development could be folded up. Therefore, it would have a 
chance to grasp the world level market. In addition, education and training must also act 
simultaneously. This can provide the industry adequate engineering and R & D people. 

Изграждане на Еко-система за електро-оптична платформа (Кенет Тай). 2015 се 
смята от Организацията на обединените нации (ООН) за Международна Година на 
Светлината. На светлината и технологиите, базирани на светлина, се обърна широко 
внимание. САЩ и Европа бяха наясно с тази тенденция отрано и съответно през 2013 г. 
предложиха Белия Лист и стратегическа пътна карта за технологиите, базирани на 
светлина. По време на преходния процес на технологичните тенденции, неминуемо ще 
възникнат много възможности. В този момент, е важно бързо да се открие личната позиция 
и да се потвърди посоката на развитие. Чрез многостранно сътрудничество крайъгълният 
камък на индустрията може да бъде повдигнат и продължителността на времето на 
развитие на технологиите да се намали. Следователно, ще има възможност да се хване 
пазара на световно ниво. В допълнение, образованието и обучението трябва да действат 
едновременно. Това би осигурило на индустрията хора, занимаващи се адекватно с инженерна 
и развойна дейност. 

 

Introduction 
The UN has recognized the importance of raising 

global awareness about how light-based technologies 
promote sustainable development and provide 
solutions to global challenges. In fact, light plays a 
vital role in our daily lives. It becomes an imperative 
cross-cutting discipline of science in the 21st century. 
On 20 December 2013, the UN General Assembly 
68th Session proclaimed 2015 as the International 
Year of Light and Light-based Technologies (IYL 
2015). An International Year of Light is a tremendous 
opportunity to ensure that governments and people are 
made aware of the problem-solving potential of light 
technology. The proclamation obtained positive 
response and recognition from many countries 
immediately. This illustrated the science and 
technology of light is leading a new revolution. It will 

affect the development of the global civilization and 
the well-being of human. The UN declared that the 
21st century is the century of light. The UN declared 
that the 21st century is the century of light. The 
influence of light to economy is so great, just like 
electronic technology had during the 20th century. 
Therefore, the economic development would be 
closely related to the development of both light and 
electronic. In 2014, the Nobel Prize in Chemistry and 
Physics were both awarded to the people whose 
researches are of light technology. For chemistry 
prize, it was awarded jointly to Eric Betzig, Stefan W. 
Hell and William E. Moerner "for the development of 
super-resolved fluorescence microscopy". For a long 
time optical microscopy was held back by a presumed 
limitation: that it would never obtain a better 
resolution than half the wavelength of light (0.2um). 
Helped by fluorescent molecules they ingeniously 
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circumvented this limitation. Due to their 
achievements the optical microscope can now peer 
into the nanoworld. For physics prize, it was awarded 
jointly to Isamu Akasaki, Hiroshi Amano and Shuji 
Nakamura "for the invention of efficient blue light-
emitting diodes which has enabled bright and energy-
saving white light sources". Both red and green LED 
are already mature in technic and substantial in 
market, but limited to the mismatched blue LED level, 
the white light LED was defective. This made 
corresponding LED lighting market was unable to be 
developed substantially. Now the high performance 
blue LED appears, so the key issues of white LED 
lighting is finally addressed and a substantial leap 
forward has been made in LED lighting market. By 
these two facts, light technology could bring human 
being more expansibility has been proven again. 

. 

Winning strategy 
Since the trend is clear, to enter the light 

technology industry with a clear and definite strategy 
would be a safer way. By the strategy, people could 
examine themselves deeply and then find their 
position in market easily. I think a winning strategy 
should composite of three elements, innovation, 
domain know-how, and Electro-optics platform. 
Innovation is the key to competitive advantage. 
Domain know-how is the core to go deep and to 
differentiate for enterprises. As to Electro-optics 
platform, it would be a powerful tool to develop 
technology and product for startups and enterprises. 

More than more 
Taiwan has strong supply chain for silicon 

industry. Based on the accumulation of strength on 
both electronics and optics in Taiwan, the Electro-
optics platform we proposed could derive many 
application for many fields, such as wearable, home, 
automobile, entertainment, medical treatment, and 
food. In semiconductor, there is a famous law to 
describe the progress for semiconductor process. It is 
Moore's law. Right now the barrier for mass 
production is 10nm. We could continue walking on 
technical path to overcome 10nm, 7nm, even 5nm. 
But there is a different path, application path. On this 
path, we could choose the branch for electronics, 
which continues to grow, or we could choose the 
branch for electro-optics. I also call it as “X-on 
silicon”. On this path, new elements, e.g. optics and 
material, are added into silicon industry. I think this 
could maximize the opportunities. 

Technology Product Cycle 
I was one co-founder of ACER Corp. I 

experienced many big changes for semiconductor. I 
am a witness to the revolution of computer. First was 
Mainframe, and then mini-computer. After mini-
computer, PC came out. But now it is cell phone 
everyone has one. I think this is a typical technology 
product cycle and this cycle takes about 60 years. 
Mainframe is the step of B2B and B2G. Mini-
computer is the step of B2B2commercial and PC is 
the step of B2B2consumer. Cell phone is the final 
step, B2consumer. US, EU and Japan have complete 
culture for these 4 steps but Taiwan entered this cycle 
from B2B2Consumer. As to China, it entered this 
cycle from B2Consumer. Now new trend appears, we 
have opportunities to run full cycle by introducing 
new elements without taking 60 years because the 
base is ready. 

On Glass/On Silicon 
Make a comparison for LCD (Liquid crystal on 

glass) and LCOS (Liquid crystal on silicon). LCD is 
capital intensive, and LCOS is technology centric. 
LCD is a mainstream industry, and LCOS is an 
emerging industry. However, LCOS could leverage 
the mature supply chain of LCD. Another difference 
between LCD and LCOS is their size. For example, 
typical TV is 55” right now, and cell phone is 5.5”. 
LCOS is 100 times smaller than TV and 10 times 
smaller than cell phone. LCOS has some advantages, 
including light, slim, short, small, speed. This could 
create imagination for talent people who have domain 
know-how. 

X-on Silicon 
Let’s talk about X-on silicon, I think X could be 

LC, microLED, OLED, or Polymer. For LC on silicon 
(LCOS), its applications could be classified into 
Display and Non-Display, or Amplitude modulation 
and Phase modulation. CGH-holography, near eye 
display, and projection are for Display. Digital optics, 
optical communication, holography data storage, and 
applied medical device are for Non-Display. The most 
interesting is about phase. A specific light at a point in 
space could be defined by its amplitude and phase. 
We always processed the amplitude of light only 
before. In fact, processing the phase of light could 
bring us more value. Many fantastic applications are 
about the phase of light. However, by the function of 
amplitude modulation and Phase modulation, the 
device was considered as “Spatial Light Modulator 
(SLM)”. 
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Electro-optics platform 
About the Electro-optics platform we proposed, it 

is based on JDC technologies and services. JDC could 
provide hardware and software of LCOS, even 
including custom service, to partners for many 
fantastic applications. These applications are mainly 
about phase modulation for spatial light, such as WSS, 
optical computing, holography data storage, 
microscopy, beam shaping, optical tweezers, 
holographic HUD for automobile, digital grating, 
adaptive optics, and 3D manufacturing. As to Mini 
fab, it is a way to satisfy a special market for small 
volumes for very special and advanced need. We look 
for possible partners who have expertise to develop 
the corresponding recipe (LC recipe or other 
material). Combine with their recipe, JDC’s backplane 
may fit the very special and advanced need. We 
welcome this kind of cooperation to turn into seeds of 
startups. By the complementary, a complete LCOS 
industry chain will be build up. We consider Mini fab 
as the bridge which connects supply side and demand 
side. Not only to deepen the technologies, but also to 
expand the industry of light. In Taiwan, one alliance 
named “Things On Silicon Alliance” was established 
to support X-on silicon ECO-system. Its main 
functions includes education, market development, 
Infrastructure (Mini fab), and promotion for vertical 
application. 

Enabling Disruptive Technology 
In fact, there are many companies integrated SLM 

or X-on silicon technology into their products already, 
especially bio-medical field. Recently, the topic is 
active to integrate light technology into bio-medical 
technology. Indeed, many new products and 
technologies emerge by this kind of combination, so 
we are confident that our SLM would be able to bring 
more opportunities for light industry.  

Education 
We realized one detail that optical technology must 

be rooted in education to establish a solid foundation. 
Experiments and theory are the same important. 
Through experiments, students become more familiar 
with the principles of optics, and they may find more 
details during experiments. This would be a great help 
to technology and product development when they 
enter industries in the future. We think that the 
traditional optical experiment equipments are not 
enough. In the generation of hard-soft combination, a 
important concept about “dynamic optics” should be 
established. It means we could use software to control 
the light. That is why we must develop “Educational 

Kit (EDK)” for education field. Also a compact 
optical system, “cage system”, has been developed to 
coordinate with EDK. Combining with the cage 
system, we think our EDK will lead a big change for 
students who are not optical background originally. 
Because it simplifies the process of optical 
experiments and makes these experiments more easily 
set up to those students. This can make more people to 
understand optics and enter this field. So far, our EDK 
could perform 10 optical experiments. They are sorted 
into 3 topics. The first topic is “Fundamentals of 
SLM”. The second topic is “Wave optics”. The third 
topic is “Fourier Optics”. But it is not limited. 
Teachers could design their own experiments and then 
implement them on EDK. We believe that a solid 
optical education and training system can provide the 
industry adequate engineering and R & D people. This 
is very important to the whole eco-system of light 
industry. 

Conclusions 
Taiwan's capital-intensive and technology-

intensive industry is its advantage. The best example 
is TSMC. It creates a very competitive industry chain. 
On the way to “High-Tech High-Touch”, many 
opportunities will arise inevitably. Light technology 
would be the key to grasp the opportunity. Just as the 
proclaim of the UN, “Light-based technology is a 
major economic driver with potential to revolutionize 
the 21st century”. In the history of technology 
development of human, people experienced 
“Mechanics century” and “Electronics century”. 
However, the foundation constructed by Mechanics 
and Electronics is ready. Optics will stand on their 
shoulder and grow up. 
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