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Abstract

The three years of corporation joint research between Thai and Japanese researchers
in developing the flexible electronics devices especially organic light emitting display and
their materials enable the researchers to understand and appreciate the strengthen of
supporting each other between interdisciplinary researchers in academic sections and
technology user and development in industrial parts. The technology in flexible electronics
devices and organic light emitting display are new technology which is totally different from
the conventional silicon electronic device fabrication technology. The industrial production
strongly depends on the knowledge, understanding, experience and technique developed in
research units, production house and marketing. The research in Thailand lacks this process
which plays the crucial role in research development. It is necessary to have the success
research-development case in order to initiate the mutual trust amount researchers and
industrial group. The self support can be observed in Japanese researchers during the

conducting this cooperative research project.

The corporation joint research between Thai and Japanese researchers in developing
the flexible electronics devices especially organic light emitting display and their materials
includes the research on the development of transparent electrode coating especially for
non-destructive to underneath organic or flexible substrate layer, in which can be applied
for flexible electronic devices. In addition, there are researches and developments on the
material design by computer calculation, synthesis of organic material for polymer and
metal complex compound groups, characterization of material and thin films. At the
beginning of the project, the development is focused on fabricating the organic light emitting
display devices on flexible substrate and for transparent devices. Later years, other devices
with similar technology are developed including electro-luminescence device with hybrid

organic and inorganic materials, organic field effect transistors and electro-chromic devices.

This corporative research project between Japan and Thai can open up the
researcher perspectives to be able to visualize the various points of view, major subject
contents, research direction and goal, and thinking process in conducting the particular
research. These are not only in the researcher point of view but also in the view point of
related industry and society. The corporation joint research in developing the flexible

electronics devices especially organic light emitting display and their materials indicates the



whole development process beginning with material and prototype development till the
part of display device in mobile telephone product. This research and development has the
direct impact to the electronic device production industry while the competition ability of
industrial affects to the research direction as well. In addition for the last year activity, this
project is also able to excite the Thai printing industry to be aware of the incoming

technology of electronic printing beside present technology of smart printing.

The success of the corporation between Thai and Japanese researchers in
developing the flexible electronics devices especially organic light emitting devices (OLED)
can be demonstrated from the organizing eleven consequently international conferences
both in Thailand an Japan together with three international journal publications with
coauthor from both Thai and Japanese researchers. The number of Japanese professors
came to visit and discuss on the related researches was increase from two researchers in
year 2006 to three and six people in year 2007 and 2008, respectively. The locations of
discussions and conferences in Thailand were also moved through among the participated
research organizers including Mahidol University, Naresuan University, National Metals and
Material Technology (MTEC) and Ubon Rachathani University. This allowed Japanese
researcher having good understanding in Thai side as well as other Thai researchers and
students in various places could have a good opportunity to meet and discuss to these

experts from Japan.

In year 2011, the Japanese researcher in this project was the representative of the
printing industrial association in Japan to present the talk at the meeting of the association
of Thai printing industrial. This indicates that the success of the project is not only benefit
for Thai and Japan researchers but also can have an impact to the production industrial in

Thailand.

Thai participated researchers spend long enough periods of time for visiting Japan
research laboratory and this allowed them to gain much experience in conducting research
on flexible electronics devices especially OLED. Three researchers from Mahidol University,
MTEC and Naresuan University conducted the intensive research at Japan laboratory for a
few months at different periods of time. Although on that year less people could visit Japan,
a longer visit could make a significant training experience and the strong collaboration.
During the stay in Japan, the international conferences were arranged and the

encouragement on the business partners and Japanese research students to also give the



presentation and discussion made this project success in wider communities. This let Thai
researcher to understand more in the business research partner while the Japanese students

could have opportunity to be participate in an international environment.

A large progress in research activity resulting from this corporation is in the
development of the OLED on the realistic flexible electronic substrates. These included the
development on the encapsulation technique by ultra-violet cured polymerization,
fabricating the low damage transparent conductive both for the bottom and top electrodes
and the technique to fabricate the device on the flexible polymer substrate with transparent
conductive layer. While the various conjugated polymers synthesized by Thai researcher
were used to incorporate in the OLED structure fabricated at Japanese laboratory. The
exchange and development in these science and technology leaded to not only the step up
in the flexible electronic device research but also the good understanding both in research
activities and culture of two countries. This accomplish corporation allowed the strong
connection between Thai and Japanese researchers to make a further development in the
related devices. Since the researches involving in this joint project came from various places,
the possibility on the extension of this connection to other groups in each country can lead

this bilateral project to achieve to the whole communities.

With the well collaboration more than three years, both Thai and Japanese
researchers have well understanding each other including technical expertise, academic,
resources, equipments, and personals. This can lead the continue collaboration in future
and also extend to the other research groups in each country. This example can be
demonstrated by the continue organizing the computational material design workshop with
Japanese experts in Thailand. Moreover this project can also enable Thai printing industrial

to be aware of new coming technology of printing electronic.



