
���������������������������������������������������� ������������� � ��	
��
 ���
�����
� � �
�

©
C

R
M

 G
ro

up
 -

A
ll 

rig
ht

s
re

se
rv

ed
fo

r 
al

l c
ou

nt
rie

s.
 C

an
no

tb
e

di
sc

lo
se

d,
 u

se
d,

 o
r 

re
pr

od
uc

ed
w

ith
ou

tp
rio

r
w

rit
te

n
sp

ec
ifi

c
au

th
or

iz
at

io
n

of
 C

R
M

 G
ro

up
 -

C
O

N
F

ID
E

N
T

IA
L 

-
P

riv
ile

ge
d

In
fo

rm
at

io
n 

-
C

R
M

 G
ro

up
 p

ro
pr

ie
ta

ry
in

fo
rm

at
io

n.

���������	
���
�����
�������
�����������
�����

������
����� ����������

Outline
- CRM group 
- Advanced steel substrates  
- OLED devices on steel 
- Large area lighting sources 
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Metal Processing 
Centre
nv 2009
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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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2004 2005-2006
ARCEO in

construction

2010
Today, ARCEO

LEM 
Concept

Shieldarceo ÒÒÒÒ

Solarceo ÒÒÒÒ

OLED R&D
achievements

 

Figure 8:  60 x 60 cm ² wh ite lighting panel on steel 

4 patents

Luminance ÒÒÒÒ
4 finishings
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Benefit : OLED lighting application 

ArcelorMittal OLED markets 

-> Automotive
-> Appliance
-> General lighting
-> Public lighting and signage
-> Flexible lighting 
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OLED on metal foils for lighting applications 

� Top emission devices
� Large surface area
� Rough surface  

Metal foils
- Large surface area
- Advanced steel substrates 

Organic stack
- Microcavity

- SM / PLED  
- Monochromatic and white devices

Light extraction
- Outcoupling
- CC and Viewing angle

Transparent top electrode  
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Advanced metallic substrates 
(smooth dielectric, mirror and conductive electrode, large surface ) 

roll to roll process (600 mm width) 

Metallic foils
Inorganic layer (PVD, PACVD …)
Thin film polymer 
Electrode

Manufacturing 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 …
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0 nm

400 nm

0 nm

50 nm

Ra 110 nm

Z range: 1645 nm
Ra 3.3 nm

Z range: 25 nm

Bared foil

Advanced 
steel 

substrates

0
20
40
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80

100
120

0 500 1000 1500 2000 2500
Longueur d'ondes (nm)

R
ef
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 (
%

)

Rt

Rd

Rs

Rt > 95% in visible range

150mm

M.I.M. junction

Electrical short free
(Ileakage <10-7 A/cm²) 

µA (dc)@10Volts

<0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1
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Leakage Current
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OLED device operation on metal foils  

- Advanced metal foils

- SM: p-i-n OLED (Novaled),    
EML phosphorescent doped layer

- PLED: PEDOT:PSS, PVK doped 

- multilayer TCO based

- Outcoupling and rigid encapsulation

Metal foils 

Emissive layer 

Transparent top ‘cathode’

HBL

EBL

P doped HTL

n doped ETL

Capping layer 

Encapsulation

hnnnn

- Inverted / non inverted devices 
- Monochromatic and white colors
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PLED on metal foils 

Btp2Ir(acac)

FirpicFirpic

Bt2Ir(acac

Ir(ppy) 3 ���������	�
���
�
��
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Monochromatic RGB devices  
3.5V; 16Cd/A

4.5V; 3.5Cd/A

3.5V; 73Cd/A
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WOLED devices : two color stack - 1 unit 

- 1000 cd/m ² @ 3,5V
- 10000 cd/m ² @ 4V

>25 cd/A / 22-26 lm/W 
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2x2 20x20

'��
	�����	����
��	���	��(�
�	 �����	�������	�"##)

30x70 30x124x3
49% OAR

29x129x4
64% OAR
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Characteristics :
- Lighting  scenario 
- Low thicknesses: 3 to 5 mm
- OAR > 64 % 
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60 x 60 cm ² white lighting panel on steel

*��
�
��	�����	���	������
���������	� + ����	�	�	�
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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). 

- Defects/pinholes measurement tools of advanced foils at large scale.

- Outcoupling

-…
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