Outline

- CRM group

- Advanced steel substrates
- OLED devices on steel

- Large area lighting sources

©CRM Group - All rights reserved for all countries. Cannot be disclosed, used, or reproduced without prior written specific

authorization of CRM Group - CONFIDENTIAL - Privileged Information - CRM Group proprietary information.

=

@RM crouP




x MPC>>> E/I s:]?rleP rocessing

Metal Processing Centre Gent nv 2009

Surfaces & Advanced Material Coatings
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CRM Group
230 researchers with a budget of 30 M€ in 2011
Scientific & Technical expertise in Metal & Material Sc  ience
Open Innovation Strategy for Value Creation
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Benefit : OLED lighting application

ArcelorMittal OLED markets
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-> Automotive

-> Appliance

-> General lighting

-> Public lighting and signage
-> Flexible lighting




OLED on metal foils for lighting applications

Top emission devices
Large surface area
Rough surface

Light extraction
- Outcoupling
- CC and Viewing angle

Transparent top electrode

Organic stack
- Microcavity
- SM/PLED
- Monochromatic and white device
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Metal foils
- Large surface area
- Advanced steel substrates
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Advanced metallic substrates
(smooth dielectric, mirror and conductive electrode, large surface )

[ Metallic foils

[ Inorganic layer (PVD, PACVD ...)
[ 1 Thin film polymer

B Electrode

m—

Efficiency :

- Pinholes densty

- yield (short)

- planarization

- IVL performances

- Rigid or flexible substrates : stainless steel, thin plated steel, cupper foils...

- Substrate cleaning : combination of chemical, plasma and vacuum treatment.

- Dielectric film: passivation system, short and pinholes free.

- Planarization and optical mirror film : reflectivity, cavity, defects free.

- High electrical conductive electrode.

- Patterning : design, layout ... ——— 3§
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roll to roll process (600 mm width)
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OLED device operation on metal foils
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- Inverted / non inverted devices
- Monochromatic and white colors

%mé %

Encapsulation } - Outcoupling and rigid encapsulation
Capping layer

l - multilayer TCO based

Transparent top ‘cathode’

- SM: p-i-n OLED (Novaled),
EML phosphorescent doped layer
- PLED: PEDOT:PSS, PVK doped

i
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- Advanced metal foils
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Flux spectral (mWW/nm)

PLED on metal foils
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Monochromatic RGB devices
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-
WOLED devices : two color stack - 1 unit
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- Low thicknesses: 3t0 5 mm

- Lighting scenario
- OAR > 64 %

Characteristics :
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60 x 60 cm 2 white lighting panel on steel




Next : Advanced metal foils with new functionalitie S

- Flexible (ready) / Shapeable.
- Integrated back side electrical connections.
- Optical structuration for microcavity improvement.

- TCO activities: mono and multilayer thin film in R2R solutions (OLED / PV).
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- Defects/pinholes measurement tools of advanced foils at large scale.

- Qutcoupling

=

@RM Srow



Acknowledgment - Funding

‘uoirewlojul Areyaudold dnois NYD - uonewloyu] pabajialld - TVILNIAIANOD - dnoio NYD 40 uonezuoyine
oyoads uanum Joud Inoyum paonpoidal Jo ‘pasn ‘pasolasIp ag JouueD "SaLuN0I [[e 10 paAiasal siybul |y - dnolo WHDG




‘uonewloul Arelaiidoid dnolo YD - uoirewloul pabajinld - TVILNIAIANOD - dnoi NYD 10 uonezioyine
oy1oads usnum Joud Inoyum pasnpoidal J0 ‘pasn ‘PasoIsIp 3 JouueD "SaLIUN0 |[e 10} paAIasal siybu ||V - dnoio WHOO




