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Role in organic electronics




Polymer Opto electronics group

= We are: physicists, material scientists, process
engineers and chemists, with academic and
industrial (IBM, Philips, Roche, Rolic ...)

R&D experience

= We provide: basic materials evaluation, proof
of principle / first-of-kind devices, custom R&D

methods to our clients on a project basis
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CSEM Basel - Thin Film Optics

Polymer Optoelectronics Facilities

e Class 10k clean room

e 200 m2 lab room (with Thin Film Optics)
e Machine shop, CAD

e Micro lithography

e OLED, OPV, OFET fabrication tools

« Electro-optical characterization tools

e Combinatorial systems

» Lifetime testing

e Printing (1JP)
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Device Architecture of Organic Photovoltaic Devices

Cathode
(Low Work function Metal) +

Organic Active Layer

Hole Conductor——— —

Transparent Anode (ITO) —° +

Substrate / T T T

(Glass, Polymer Film)
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Organic solar cells, fabrication tool

Enables systematic variation of: Robotic arm

eMaterial composition

<Blend concentration

eLayer thickness (spin coated)
<Annealing temperature & time
«Solution temperature control
«Solution mixing ratio

Bottles
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Process flow

fi Up to 8 individual
freaad,
i i! components

X% A
Y% B Mixing
Material C

!

F
Polymer blend

Spin-coating

LS
LIS
LIES

L Je
r 1r 1
L Je

-y

1rir1
LI

EEEEEEE
EEEEEEE
N

OEEEEE me

QD
—
=
x
o
=h
[%)]
c
o
%]
—
=
QD
—

oL UE

5 L[]
=
|

¢ HEEHEHEEE

E|E

T

| iy lll oE B B

Shadow mask
evaporation of cathode

‘ Se I I l centre suisse d'électronique
et de microtechnique

Copyright 2009 CSEM | Titel | Autor | Page 7



Automated characterization

Examples of parameters measured:

External Quantum Efficiency
Current-Voltage

Reflectance
Electroluminescence

CCD image of the devices

CSEMN) mrmsm

Copyright 2009 CSEM | Titel | Autor | Page 8



Solar simulator

Source: Xe lamp

Simulation: AM1.5g conditions
EQE under white bias

Lock-in detection

Light intensity dependence

Automated measurement in
glovebox
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CurrentDensity [mA/cm?]
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Ink jet printing solar cells

e |nk formulation

e Ink-jet printing parameters

e Cell making and characterization

Framework: ongoing Apollo EU project with
ZHAW, TU/e, UJl and BASF
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Polymer Optoelectronics - OPV Capabilities

OPV - solution process,
inkjet & testing

Combinatorial, high-
throughput fabrication and
testing

Design & realize dedicated
R&D equipment
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Thank you for your attention!




