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From “兩兆雙星”……….. $$$$$$$$$$$$

優勢產業（半導體、影像顯示）

明星產業（數位內容、生物科技）
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玻璃基板玻璃基板 ITO玻璃ITO玻璃 彩色濾光片彩色濾光片 偏光膜偏光膜 液晶液晶 背光模組背光模組

台灣康寧
中晶光電
旭硝子發殷
碧悠、正達
台灣板保

劍度
錸德
勝華
默克光電

台灣凸版
展茂、劍度
和鑫、昌益
奇美、勝華
世界顛峰

協臻、力特
日東電工
汎納克
住友化學 台灣默克

輔祥、瑞儀
先益、大億
元津、福華
盛美、寰宇
中強光電等
二十餘家

TN  LCD STN  LCD TFT  LCD

勝華、光聯
碧悠、美相

華映、勝華、南亞、光聯
碧悠、國喬、凌巨、
高雄日立、台灣愛普生等

友達、奇美、華映
瀚宇、廣輝、統寶
元太

模組廠商模組廠商
達威、久正、所羅門、夏普電子
泉毅、晶采、眾福、上靖
全台晶像..等十多家

消費產品 資訊產品 通信產品 儀表產品

攜帶電視
VCD 
Player
投影機

家電產品
手錶
計算機

筆記型電腦
LCD Monitor
數位相機
PDA

行動電話
汽車導航
呼叫器
視訊電話

工業儀表
醫療儀表
飛行儀表

影視產品

OLEDPDP
台塑、華映
友達

錸寶、勝園
東元激光
友達

其他

Taiwan Display Industry

經濟部工業局
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VFD

Microdisplay

OLED

TN/STN LCD
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2001~2003 年 CAGR： FPD ( 26.9% )
-PDP ： 51.6%
-TFT LCD(>10吋 )： 37.6%
-TFT LCD(<10吋 ： 20.4%
-TN/STN LCD ： 1.2%
-OLED ： 108.6%
- MicroDisplay ： 12.4%

18,660

23,243
20,989

34,017

28,835

（百萬美元）

工研院經資中心(2002/03)

產業現況(Worldwide)
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- OLED： 561.0 %
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產業現況(Taiwan)
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●推動台灣成為全球第一大

TFT  顯示器供應國

●建構台灣成為全世界最主

要影像顯示產品研發及製造

重鎮

●民國95年影像顯示產業產

值達新台幣一兆三千七百億

元以上

●未來五年民間投資金額達

新台幣三千五百億元以上
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單位:NT$千億元

Display industry Vision

經濟部工業局
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Organic light-emitting diodes
--The emerging technology

OLED Displays

Pull out travel guide
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OLED Revenue Forecast by Application

http://www.displaysearch.com/press/2003/122303.htm

Future Star !!
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http://www.epson.co.jp/e/newsroom/news_2004_05_18.htm

commercialization in 2007
Screen size 40-inch diagonal
Number of pixels 1280 x RGB x 768dots (W-XGA)
Driving method Active matrix
Pixels per inch 38
No. of colors 260,000

Main Specifications
Screen size 40-inch diagonal
Number of pixels 1280 x RGB x 768dots (W-XGA) 

Seiko Epson: The largest OLED Display using IJPSeiko Epson: The largest OLED Display using IJP
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Efficiencies of Efficiencies of LEDsLEDs
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History of organic lightHistory of organic light--emitting devices emitting devices 
((OLEDsOLEDs))

1963 --- First organic electroluminescent (EL) based on  
anthracene single crystal; (Pope et al.)
Problem: low quantum efficiency and high 

operating voltage (>100V)

1987 --- First organic electroluminescent (EL) based on 
amorphous organic molecules; 
(Kodak; C. W. Tang et al.)
high quantum efficiency (~1%); low driving voltage
bi-layer structure; thin amorphous organic films 

1990 --- First organic electroluminescent (EL) based on     
polymer; (Cambridge University; Burroughes et al.

polymer light-emitting diodes (PLEDs)
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ITO

Glass

Devices were fabricated by thermal evaporation

Drive voltage ~5V
QE: ~1%; 3 cd/A (green)
Fast response time (<1 µsec)

Device structure of Device structure of OLEDsOLEDs
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Mechanism involves:

1: Charge injection

2: Charge transport

3: Charge recombination
(Exciton formation)

cathode

anode
+

- -

ITO
++

diamine
(hole-transporting layer)

Alq3
electron-transporting layer

Mg/Ag

HTL ETL Electrical field: >105 V/cm

100 nm; @~1V

+

Mg Ag

Alq3

Diamine

ITO

Glass

Operating mechanism of Operating mechanism of OLEDsOLEDs
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Devices were fabricated by spin-coating
Single emissive layer was used

Operating mechanism of Operating mechanism of PLEDsPLEDs
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2.9eV

4.7eV
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Ca

ITO
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Mechanism involves:

1: Charge injection

2: Charge transport

3: Charge recombination
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Device mechanismDevice mechanism
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• Easy and low-cost fabrication

• Solution processability

• Light weight and flexible

• Easy color tuning

Spin-coating for mono-color display

Ink Jet printing for multi-colors display 

http://www.nobel.se/chemistry/laureates/2000/illpres/7.html 
http://www.epson.co.jp/e/newsroom/news_2004_05_18.htm

40-inch
commercialized in 2007

Why Why PLEDsPLEDs??
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Family of lightFamily of light--emitting emitting poly(thiophenepoly(thiophene))
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Eg = 1.4 eV Eg = 3.0 eV

PPP

Eg = 2.4 eV

Eg = 2.1 eV

Molecular engineering of lightMolecular engineering of light--emitting polymersemitting polymers
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Flat and thin
Wider viewing angle (> 160o)
Saturated emissive color
Wide operating temperature
High contrast
Flexible, Plastic can be used as substrates
Light weight
Fast response time (~µs)
Low temperature processing 
Low cost

The merits of The merits of OLEDsOLEDs over other over other 
display technologiesdisplay technologies
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< 1µsec

Comparison of O/PLED with other Comparison of O/PLED with other 
display technologydisplay technology



23

OLED DisplaysOLED Displays

OLEDLCD
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OLEDLCD

OLED DisplaysOLED Displays
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OLED DisplaysOLED Displays
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OLED DisplaysOLED Displays
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1.8 mmModule thickness
>250Contrast ratio

670 mWPower Cons.

262K (6 bits)Color Number
300 cd/m2Brightness

Bottom EmissionEmission Type

a-Si TFTSubstrate

2-TFT Voltage 
ProgrammingDriving Method

171um×264umSub-Pixel Pitch
160×(RGB)×234Resolution

4-inchDisplay Size
FeaturesParameter

AUO – world first 4” a-Si AMOLED (2003)

OLED DisplaysOLED Displays



28http://www.universaldisplay.com/

OLED built on flexible substrates

Flexibility
Ultra-lightweight and Thin 

Flexible Flexible OLEDsOLEDs
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• Displays
– PDAs
– Camcorders
– Mobile Phones
– Video Phones
– Pagers
– Palmtop PCs
– Satellite Navigation Systems
– Children’s Toys

• Smart Cards, RFID tags

Flexible Electronics : Potential ApplicationsFlexible Electronics : Potential Applications
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