
 
 
 

Post doctoral fellowship 
 

Ageing of organic photovoltaic solar cells 
 

It is widely accepted that a key challenge for organic photovoltaics is the future 
development of a reel-to-reel production technology on flexible substrates. 
Development of such a technology requires first a careful compromise between the 
competing demands of device efficiency, stability, processability and production 
costs. 

The aim of this project is to study the ageing of organic photovoltaic solar cells. 
There are still some crucial obstacles to overcome before a large-scale production of 
plastic solar cells can be considered. The feasibility of this approach will be proven 
with a new generation of organic PV cells having better efficiency (≥ 5%) and longer 
lifetime (≥ 5000 h).  

These devices are based on donor-acceptor bulk heterojunctions built by mixing 
two organic materials serving as electron donors (hole semiconductor, low band gap 
polymers) and electron acceptors (n-type conductor, here soluble C60 derivative) 
under the form of an homogeneous blend and sandwiching that organic matrix 
between two electrodes. One of these electrodes is transparent and the other is 
usually an opaque metal electrode. The lifetime of organic solar cells, working in 
environmental conditions is a few hours. In an inert atmosphere, the lifetime of the 
device is about 1000 h, depending on the active polymer and the metallic electrodes. 

 
In this study, the photo and thermo ageing mechanisms of these organic solar 

cells will be characterized by different analytical tools like XPS, RBS-NRS, AFM-STM 
and spectroscopic ellipsometry. The physico-chemical degradation of the interfaces 
will be correlated to the photovoltaic characteristics under solar illumination. 

 
Required competencies: physico-chemistry of materials and interfaces, surfaces 

analysis. 
 
The duration of the fellowship is 12 months. The candidate should have obtained 

his PhD for less than 2 years. 
The studies will be performed in collaboration with 3 laboratories from the CEA 

and CNRS, at Saclay : Laboratoire Cellule et Composants (CEA), Laboratoire de 
Chimie des Surfaces et Interfaces (CEA) et Laboratoire de Physique des Interfaces 
et des Couches Minces (Ecole Polytechnique – Palaiseau).  

 
Contacts :  
Serge PALACIN (CEA Saclay) 33 1 69 08 54 28 ; serge.palacin@cea.fr 
Muriel FIRON (CEA Saclay) 33 1 69 08 68 12 ; muriel.firon@cea.fr 
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