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The purpose of the short visit at LIOS was to start a long-term collaboration between the group of Prof. Sariciftci and Thin film Department at the Institute of Physics of the Academy of Sciences of the Czech Republic. The main target of the collaboration is to apply the experience with current-sensing AFM (CS-AFM) on microcrystalline silicon solar cells to organic heterostructures. We propose that the CS-AFM study of organic heterostructure thin films can broaden the basic knowledge of their electronic transport properties. Therefore improvement of the properties of organic devices (organic solar cells, transistors, light emitting diodes, etc.) can be expected.

The stay at the laboratories at LIOS started with a presentation of the basic device preparation processes (solution preparation, spin-coating, metal contact deposition, etc.) of bulk-heterojunction solar cells using materials which commonly lead to high power conversion efficiency (i.e. P3HT + PCBM). Several pieces of samples of the same kind were prepared for statistical evaluation of the measured data. Right after the thin film preparation, the basic electronic characteristics (I(V) curves in dark and under AM1.5 simulated illumination) were measured. Achieved low power conversion efficiency was most probably due to the small thickness of the films.
Second, MIS-like structures made of pentacene evaporated on different insulating layers (PVP and PVA) were prepared by similar methods to study possible explanations for different electronic properties of the structures. 

Prepared films were transported to the Institute of Physics, ASCR (Prague) to be characterised by the CS-AFM. Other promising suplementary technique for detection of material composition, micro-Raman spectroscopy, will be correlated with the AFM results. So far, the topography measurements in tapping mode AFM show completely different morphology of the pentacene layer depending on the bottom layer material (Figure 1).
As a summary, the main goal of the short visit – to go through the whole preparation process of organic heterostructures for subsequent study of the films by CS-AFM - has been achieved. Preliminary measurements have been done, but for a reliable interpretation, further study is being performed now.
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Figure 1: AFM (tapping mode) topography images of pentacene evaporated on PVP (left) and PVA (right) bottom layer. The structure of pentacene layer strongly depends on the bottom insulating material. 
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