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ORGANIC SOLAR CELLS ACTIVITIES
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ISMAC Optoelectronics and Photonics Group has a ten year experience in the field of organic solar cells.
The aim of our work is to develop new polymer-based active materials with tailored properties for bulk
heterojunction solar cells. We have a multidisciplinary approach and our studies range from the synthesis of
the materials to the assembling and testing of prototype devices.

The research activities are the following:

a) Synthesis of new donor/acceptor polymers. We prepare donor conjugated polymers with tailored optical
and redox properties, p-type and n-type polymers to use as active components in bulk heterojunction solar
cells.

b) Structural and electronic characterisation of polymeric materials by IR, Raman spectroscopy, optical
absorption, FTIR-photoinduced absorption, luminescence and electrochemistry. Special attention is devoted
to study p-type and n-type properties of conjugated polymers upon probing the spectral signatures of positive
and negative charges induced by chemical doping or by photo-excitation.

c¢) Study of charge photo-generation in donor/acceptor photoactive materials by steady state photo-induced
absorption.

d) Photoactive film morphology optimization. Our actual interest is to design the blend morphology in donor
conjugated polymers/perylene diimmide acceptors systems.

e) Solar cell device assembly and photovoltaic characterization.

The well established experience of our team in the development of new materials for photovoltaic devices
has led to fruitful collaborations with several European groups working in this field. In the last seven years
we have been Partners in the following E.U. projects related to polymeric solar cells: RTN EUROMAP(2000-
2004); RTN SOLARNTYPE (2006-2010); CA ORGAPVNET (2006-2009). The solar cell activities has been
also sponsored by national research projects: PF MISTA FREMO (1997-2000), FIRB SINERGY (2005-
2008); and by regional projects : Fondazione Cariplo TESEO (2003-2005), PROTEO (2006-2007), DANAE
(2008-2009).
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