Innovation-driven Partnerships in Hong Kong
and Mainland China

Phosphorescent Materials for Organic Light-Emitting
Diode (OLED) Application

OLED - important innovation idea

High efficiency devices

Robust phosphorescent
materials

Basic device architecture The most important
innovation element
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A model for turning an innovation idea to product
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Key milestones for turning innovation idea to patentable technology

phosphorescent blue-

phosphorescent OLED emitting material

Filed the first patent on
phosphorescent material
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Developed a high efficiency Developed segment and Developed a high efficiency
phosphorescent red-emitting dot-matrix prototype devices phosphorescent green-emitting

material with original patent material with original patent
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Developed 1-inch full colour panel Developed a pa(entable\
Published a paper on
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Phosphorescent red-emitting material

Emission | ., 632 nm
CIE (0.65, 0.35)
Current efficiency 10.8 cd A
Power efficiency 4.9 Im W-!
External efficiency 9.4 %

Lifetime (@100cdm2)

20,000 hours

Device lifetime equal to 77,000 hours at 500 cdm for :

ITO/ CuPc (7 nm) / NPB (30 nm)/ CTP:complex/ Alg; (30 nm)/ LiF (0.3 nm)/ Al (150 nm)

Phosphorescent green-emitting material

CIE (0.27, 0.64)
Current efficiency 29.8 cd A

Power efficiency 18.6 Im W+
External efficiency 74 %

Phosphorescent blue-emitting material
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Phosphorescent yellow-emitting material
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External quantum efficiency (%)
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Maximum brightness: 23500 cd/m?

Peak quantum efficiency: 16.1%
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Peak luminous efficiency: 51.8 cd/A

Peak power efficiency:

23.2 Im/W
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Phosphorescent material for WOLED

LiFIAl

AlG3 (30 nm)

BCP (4 nm)

DNA (1 nm)
NPB (2 nm)
CBP + 5 wt-% [(R C'N*N)PICI]
(10 nm)

NPB (30 nm)
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Peak quantum efficiency: 11.8%
Peak power efficiency:18.4 Im/W
Maximum brightness: 31800 cd/im?®
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Infrastructures

Class 1000 clean room
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Class 100 clean room
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Patterning line

Sputtering

Thin film fabrication systems

Thermal deposition
(Edwards Auto 500)
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e-beam Thermal deposition
(Edwards Auto 306)
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Sunic plus 200 — substrate size: 200mm x 200mm

Encapsulation system

Inkjet printer
(Pixdro PL-50)

Spin coat system

Device lifetime determination system
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Prototype devices
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96 x 64 one inch full color panel
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Major OLED players in China

CCC) All are panel makers; no

upstream material provider.
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Partners aim to localize OLED materials

Dissemination by seminar
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Seeks emitting-materials O

el with original patents

, Emow & ®
and OLED fabrication technology AGLAIA TECH

Research university with Beijing based OLED
valuable OLED technology material provider
Including emitting-materials with
original patents and OLED
fabrication technology

Collaboration
Starting from 2009

Phosphorescent materials for OLED application 20
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Join the Industry Alliance
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Line up a industry chain for AM-OLED
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