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Abstract - Industries and markets of flat panel displayd TFT-LCD (Thin Film Transistor liquid crystal splay)
are emerging for the upcoming digitai televisiora exnd industries both SUrpaSSEd NT$1 trillion in 2006.eQf the
increasingreplacement of long existing, conventional cathofost critical criteria to meet this high productivalue has
ray tube (CRT) televisions sets. Leveraging exgstiReéen the manpower supply for the optoelectroniwstry,
semiconductor industry, the vision of Taiwan goveemt is because there is no specific undergraduate optoeféc
to achieve one trillion NTD in total production enwe in Program in the University education system. Thealtot
2008. Technological —advancement and  natiofBfnpower from normal optoelectronic education paogis
competitiveness rely heavily upon trained persanfehded far below the demand of display-related industrigébe
by the Ministry of Education in Taiwan, R.O.C., thational Mmanpower educated from other engineering departnfaits
education program of image d|sp|ay (NEP|D) was th%meet the demand of the Opt08|ectr0nic industlﬁmce,
established in 2004 to nurture skilled personndltarrapidly the manpower development of image display program i
meet the urgent demand from professionai enteq‘_)rm crucial for the success of the TFT LCD trillion plaﬁnd
effective human resources. There are two specifalsy The overall optoelectronic industries in Taiwan.
first was to develop curricula and course materiated the
second was to promote collaborations between adadem In order to strengthen the foundation of Taiwammge
institutions and industries. display technology education and supply qualifiedireers

The field of image display requires multi-discigi The for urgent needs of industries, Ministry of Educat(MOE),
NEPID held various activities including cultivatiosf total Taiwan, initiated a five-year national innovativelueation
223 seed professors, establishment of 20 curriemd 9 Program on image display technology. The program is
subject courses, 8 synchronous distant learnimfyhands-on intended for developing both undergraduate and wgriad
contest and research competition of university-stigu curricula as well as course materials to enhaneeirttage
collaboration. The collaboration has been succtgsiiade display education. Meanwhile, the program officerpotes
through hands-on research contests held for twesyéally collaborations between universities and industt@soffer
supported by the top two LCD (liquid crystal displa expertise to students for meeting the needs ofsitnidis and
manufacturers in Taiwan. The research contests baem raising competitiveness of technical manpower.
highly recognized by participants of more than 150
undergraduates and graduates each year. With tleatahal

activities and mechanism, the program has beenepré® ||. PROGRAM STRUCTURE AND MANAGEMENT
spread out a country-wide education on image djsjta
Taiwan.

The nationwide image display program office was
established in 2004. The program office was locatethe
Key Words- flat panel display, national educational prografiepartment of Electro-optical Engineering, Natiofialwan
university regionai center, distant |earning_ UniverSity of Science and TeChnOIOgy in Taiwan. The
program is intended for developing both undergrésl@and
graduate curricula as well as course materialstmece the
image display education. Meanwhile, the programiceff
promotes collaborations between universities amlistries
to offer expertise to students for meeting the seed
industries and raising competitiveness of technitahpower.

The Taiwanese government has formulated hgfe goals are set to
"Two-Trillion and Twin- Star Industries Developmetan”, (1) train up to 250 prospective lecturers who can offer
and established the strategic directions for thentg's core courses in display technology to students in tbeileges
and emerging industries. The Ministry of Economitaks of and universities;

Taiwan planned that production value for the semdemtor (2) offer at least 100 courses in alliance with indestto

I.INTRODUCTION



improve the training; supported seven regional centres to establish lomadmon
(3) generate at least 100 patents related to display laboratories of resource sharing for an encouraging

technology; effective educational environment.
(4) train up to 2500 mid- and high-level engineers;
(5) initiate 100 projects of academy-industry collaltiorgg ~ B. Web-based e-Education Information Platform

and
(6) build up a Web-based information exchange platform. In program structure for virtual information comnication

between university regional education centreswb-based

The program is supervised by the advisory officM@E e-education information platform for image displayas
and an advisory board that includes 12 members Feating needed for integration to provide information exul,
research institutes and companies on image disflag internet platform, and resource sharing of couragenals. In
program office set up 7 regional education cerdersss the addition to the websites constructed by locally iorgl
Taiwan Island and an electronic information exclangducation centers, the web-based e-education iafbzm
platform (www.fpd.edu.tw) for display technology sisown platform provides a virtual integration of resourslearing
in Fig. 1. The advisory board provides guidance aadd common information including news & job
consultation for the program. The committee memladss announcements, newly technological developmengasiing
review midterm and annual reports from the edupatiof pubic science and technology of image displage® on
centers and various working items. The programceffidemand (VOD) on learning, monthly e-newspapersyssu
provides administrative services for all the ediacatenters, materials, speech & seminar multimedia materialsd a
the partner schools and plans for national evamdsaativities. e-learning. As a result, the e-education informaatform
The education centers develop the image displagagdun may greatly reduce significant effort on similarugament
programs and serve as the regional resources ansétup and duplication of similar software and cotse
equipment centers for the partner schools. Moreover, because learning on VOD and e-learningy ma
consume bandwidth greatly, three local divisions tbhé
e-education information platform geographicallytudimited

| Ministry of Education }—» Program Office Advisory Board

all over the entire island were also constructeslaAesult of
E-education platform distributed extension, the hurdle of bandwidth elearning
“Education centerof | (www.ipd edu.tw) can be practically resolved.
Optoelectronics | = .
= x Ed tion Cent. f .
Equiprasrband. C.Internal Program Evaluation

Education Center of . Material

Optical Thin Film and
Colorimetry e

The program office encourages the education ceriters
hold education-related events with core competente

s, centers, and to develo i f [

Equipments and , p unigue measures for entnci
“Process Technology education in display technology. An evaluation egstwas

" Education Center of
| Education Centerof -
Opto-Mechatronics ==

set up so that integration of resources can beiexifily
( Bdtestioh Contar ot = ~ Education Center of | managedThe program office provided a form of qualitative
innovation and B and quantitative items for evaluation. Based onrtfigterm

Applications

regional education centers provide a funding refegen next

on-site visit and final review, the scores of ewdlon to
Education Centers /

fiscal year. Meanwhile, the ratio is 30% for thedtaim
I — on-site visit, and 70% for the final review.
[ Local partner universities ]
Fig. 1 Structure of image display program D.Learning organization
A.Regional Education Center and Partner In 1990, Peter Senge proposed the fifth disaipland
Universities/Colleges learning  organization that emphasized continuous

. ] improvement with a commitment to learning [1]. Ihet

program structure of seven regional university Enthat assigned by the program office to hold an event to
were geographically distributed all over the entis&nd. gemonstrate the core competence in education tesivon
Each regional education centers of partnership Willyricula, lecture, experiment and research of fianel
neighbouring colleges/universities was unique, Baspon gisplay-related science and technology. All othegional
local resources and core competence. They areatBer®d centers were invited to participate in the everd & share
as education centers of Optoelectronics, EQUIPM&ntihe experience and information that the center k. In
Materials, Optical Thin Film and Colorimetry, LCTED 2q0g, the education center of Device and Procesigbén
Equipments and Process Technology, Opto-MechaSpnigational Kaohsiung University of Applied Sciences i
Innovation & Applications, and Device & Process Bes soutern Taiwan held the event titled with “Valueomption
There were totally 40 universities with partnersttiat joined with Technology Integration — LCD Backlight Modulas A
seven regional university centres. In addition, #EPID Vehicle”. The center demonstrated the common laboyaof



resource on campus, virtual monitoring on multiple ® Display Curricula : 20 curricula related to display

laboratories, curricula, hands-on experiments, s®uand technology are offered, which include 241 courses.
e-learning materials. All were impressively cohéragnline There are 28746 students involved, while 74 persons
with the knowledge, information and practice of LCD are qualified to earn certificates.

backlight modules. In the course of preparatiorilics event, ® Subject Courses on Display Science & Technology : 9

the host center endeavored for integration of alosl subject courses of display-related science and
resources together and sharing with her partnereuwsities technology are offered. There are 420 students
and colleges. The rest of education centers alstessed the involved.
event and shared the experience of successfuraiteq. ® Synchronous Distant Learning : 8 broadcasting @surs
are offered from three major universities, and 28
I1l. HUMAN RESOURCE CULTIVATION courses are newly created at received universities.

There are totally 839 undergraduates and graduate

One of the goals in this program is to fill the students enrolled in class in 2006.

demand-supply gap of manpower shortage betwee

. i 4 display industries. H h All of the teaching materials are evaluated. At mies
universities and dispiay Industries. HOWeVer, IN8rée SCope o, qq)jent materials are judged and rewarded. Theserials

for image display in science and technology re&n be accessed openly via our information exchange

|nter-d|SC|p_I|nes, which _mcludgs d_oma_m fleld_s !su<as platform fvww.fpd.edu.tvwy by universities or industries.
electro-optical and electric engineering, inforroatiscience,

mechanical engineering, material science, and a&m
engineering. The program sets up a funding pobogatalyze
multi-disciplines of curricula and courses. As gulg new
engineers from universities are trained with salidi robust There are two types of long-distance teaching, mame
background. There were five measures adopted by ghechronous and asynchronous types. The synchrdypes
program office and the seven regional educatioeaiters. needs to gather all receiving-end universities ¢gatiate
These measures are as follows. possible common broadcasting time slots, while the
asynchronous type, a modified version of the symubus
type, teachers in the receiving end selects somearts of
the course from the broadcasting end and adds some
additional materials by themselves, and edits a wension
of teaching material. Meanwhile, Fig.2 shows the
Seven major joint laboratories for teaching andti&r asynchronous material of multimedia interactive seelsed
subsidiary laboratories have been set up in théomag learning that allows students to review the counsgerial in
education centers. This measure results in natimwise of Post lectures.
the facilities among the universities, collegesd aesearch L5501 - Mot st Bl

t. Diffusion of Synchronous Distant Learning Program

A. Joint Laboratories among Regional Education Ceraeds
Their Partner Universities/Colleges.

institutes in Taiwan. The statistical data from theegional BER SR 2RO BAR. SAL BHG —

education centers show 10,489 person-times on ctingu = O ZEL/mimaRemE mnn Es R
research and 25,717 person-time on lecture. In 2006 Gorger Y] G st - | Bz it o

MOE funded 16 universities in total $350,000 faabtishing e e

the laboratories. Based on this funding, these
universities/colleges are able to collect otherdfog from
outside resources about $5,700,000. The remuneredte is
around 16 times.
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B.Providing Course Curricula and Long-distance Teaghi
and Generating Best Teaching Materials
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In order to train students with solid and robust
background, the program office issued some corasesu
related to display technologies, and MOE encoueagkfund
universities/colleges to offer these or related rseuto

NEG cem B o BEe. [mow. oWk v 2ok v

students. Experts from the industry are inviteddevelop —
course materials with professors to train not @tlidents but  Fig.2 An example of multimedia interactive web-dxhs
also engineers for the industry. Long-distance seteaching learning

was also provided by some regional education cenasr
broadcast ends, and other universities/collegesdsted this
course can be as receiving ends. D

Some statistical data are as follows

Hands-on-Contests On Human or Engineering Projects

One of the aims of these contest, is to enhancdests’
hands-on abilities. Large amount of awards are ideal by



industry. Demonstrations or post sections are helthese same competition again. With such a mechanism ond$i@an
contests. The industry provides practices and gotaining research contests, the collaboration was provenbé¢o
for students. By enhancing collaborations betwesnpressively successful for both academics andstguThe
universities and industries via this measure, we abyle to program office gained positive feedback from stuslesmd
reduce the discrepancy between the university educand companies. It was found that engineering studeffereal
the industry’s needs. We are reported by the imgustat innovations of research contests with the compariesthe
many creative ideas are obtained via this exhibitio companies released the state-of-art technology exiting

technological bottlenecks to university studentbisTis a

win-win situation of university-industry collabora.

E. Display Technology in K-12 Programs

B.

This program was established to prepare a future
generation of researches, engineers, designersnelsss The program office encouraged regional universities
leaders, and general public that support the dewedmt of build up exhibition centers with unique featuretioéir own
display technology. This program focused on intadg Profession. The exhibition centers allow those whare
high and junior high school teachers and studemtse¢ent interested in to see practical samples relevantisplay
research and development in display and relatdthtdogy.  technology ranging from liquid crystal display, graa
In 2006, the symposiums were held by 3 regiorféisplay panel (PDP), digital light processing (DLldpjection,
education centers, attracting 92 high school teackad and organic & inorganic light-emitting diode (LEDgsed

more than 6400 students involved. The results d$ tdisplay. By sponsoring a minor support on centens a
program are encouraging. First, many teachers foemelwed weighing evaluation of regional universities, fannovative
energy for learning, searching for information, asrdating €xhibition centers are formed in universities, whexhibited
materials for student learning. For students, LCD fhat a collection of various displays, components, mesyul
they touched everyday is for that far away frommhd@he equipment, or advanced products of future appbeati

Innovative Exhibition Center

attitudes make students autonomous and confident B&sed upon the core profession of team members and

learning new technology. relationship with local companies, exhibition cesate

presented features of core competence in a range of

professions from materials & equipment, electraeophin
film, large display, and innovation & applicatiddost of the
proprietary are donated from companies. The intena@nd
relation with to fulfill eth

IV. COLLABORATION OF UNIVERSITY AND
INDUSTRY

In order to reduce the discrepancy between theeusity
education and the industry’s needs, the programhasipes
collaborations between universities and industridhe
program office coordinated with domestic companias
display industry to release the resources intoamsities. The
collaborations proceeded in two ways.

A. Hands-on Research Contest

The program office coordinated with the top tworastic
companies to offer the award supports. Beginnin@005,
the AUO Award was first funded by the AUO Inc. Sy,
the Chi-Mei Award was offered by the Chi-Mei Inn.2006.
The industry provides practices and process trgirfior
students. The champions were awarded with 1 milNGrD
(New Taiwan Dollars).

industry are encouraged
achievement. Furthermore, experts from the industeye
invited to develop course materials with professorgrain
not only students but also engineers for the inglust

V. ADVANCED PILOT EDUCATION

The program office serves as a hub combining variou
education resources from colleges, corporationseareh
institutes, foundations, and the government to lacate the
training of students, engineers, researchers, winidhgs
Taiwan’s local research & development to the irational
level.

A. International Visit

In 2005, 31 teams joined the contest, which invdblve

approximate 150 students. In contest of 2006, ®@aleams
were formed to join the competition, which accoudnfer

In addition to raising competitiveness of technatay
manpower and fulfilling the urgent needs of manpoive

approximate 180 students involved. The questioenaiidustry, the advanced education on image dispdaybieen

described 96 % of participants who revealed wits the
concurrently undergone for
International visits to renowned institutes, unsiges and

future development. incorporations. That brings a model and demonstatf

how the resources and research powers in univessitie

incorporations were one of the major tasks to eoban released into incorporations, bridging the gap betwthe

global contact and interaction. In 2005, the vigias
focused in Asia, including Korea and Japan wheeg thave
been the major players in flat panel display indest The
visit to the institutes in Unite State was made@@®6. The
task of visit was focused on the institutes whéue rmodel
on research & technology transfer from universities

innovation generated in universities

applications in industry.

and practical

B. Cultivation of Seed Lecturers



As we comprehend that the display technology isdisplay technology for resource sharing.

multi-disciplinary domain knowledge, the prograntdses
on the design of multi-disciplinary curricula anolucses for
training engineers with solid and robust backgrouhde
domain knowledge includes fields like electro-optiand
electric engineering, information science, mechanic
engineering, material science, and chemical engimgand
so on. As a result, cultivation of seed lecturerdisplay
technology is crucial not only for urgent needs difer
lectures to students as manpowers to industryalsat for
seeds on advanced education and research potéeFtial.
seed lecturers are PhD level and professors
universities/colleges from various engineering pssfonals.
The training program includes topics of LCD, PDP,
projection, organic & inorganic LED, and flexible &D
displays. Beginning in 2004, a series of progranms o
cultivation of seed lecturers were carried outhireé years.
There have been 223 professors trained in thisranog
Meanwhile, 78 courses were offered by trained kecty in
which total 3247 students were enrolled.

V1. CONCLUSION

The results of the nationwide image display paoyrare
encouraging. First, the economic efficacy is sigaifit. In
2006, one of the top display incorporations nee866
engineers of job injection for expansion in nexhem@tion
of LCD manufacturing. This yields significant ecaonic
contribution in job demand, and proper engineerghi
target industry. In addition, the program fundednamn
laboratories to 16 universities in $20 M (NTD) ot years.
With appropriate mechanism and management,
universities applying for common laboratories aecéd to
share resources of existing facilities that are tkor

approximate $190 M (NTD). The sharing resources are2,

tenfold in expansion. This reinforces communicatamd
interaction between universities and colleges. Heurhore,
four innovative exhibition centers located in regb
education centers offers on-site visits of stat¢hefart

Second, bridging the gap between universities and
industry by creating the innovative model of
university-industry collaboration, the hands-on tesh and
research competition stimulate research activitesrd the
area in display technology. Offered by AUO Inc. and
Chi-Mei Inc., the top prize of champion awards dsv
student passions for competition. As a consequetiig,
indeed raises research quality qualitatively and
guantitatively.

Third, the nationwide e-education information pbath

inprovides a virtual integration of resource sham@ng public

information including news & job announcements, lyew
technological development, spreading of pubic smeand
technology of image display, video on demand (VOar)
learning, monthly e-newspapers, course materiafg] a
speech & seminar multimedia materials. The e-edtat
information platform also reduces significant effarn
similar equipment setup and duplication of simgaftware
and contents.
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