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The microscopic structure of organic p-n heterojunctions plays a key role in electronic 
devices built from semiconducting organic molecules. The impact of the morphology 
and the electronic structure on function, performance and lifetime of organic devices is 
of the utmost interest, especially for organic light emitting diodes (OLEDs), organic 
ambipolar transistors or organic solar cells. 
 
We shall describe an in-situ morphological and electronic  characterization of thin films 
of p-type and n-type oligomers, such as pentacene (C22H14) and copper-
hexadecafluorophthalocyanine (F16CuPc) [1] grown on sapphire (Al2O3) [2], conducting 
ITO [3] and PEDOT:PSS/ITO [4], [5] substrates under UHV conditions.  Using 
Photoelectron Spcetroscopy (UPS, XPS) and AFM [6], the electronic structure and the 
morphology of organic/organic and substrate/organic interfaces were determined as a 
function of thickness of the films and growth conditions.   
 
The geometrical orientation of both type of molecules on the mentioned substrates and 
the orientation of phthalocyanines on pentacene were analyzed by AFM. With different 
coverage configuration pentacene/phthalocyanine bi-structure grows with similar 
morphologies on the mentioned substrates. On a pentacene surface, phthalocyanines 
nucleate in two kinds of structures: a fibrous one that forms flat surfaces, and a globular 
one forming columnar stacks. Information on modifications of the relevant LUMO and 
HOMO levels, the stoichiometry and work function of thin layers and at the 
substrate/organic/organic interfaces, comes from the core and valence band spectra.  
Finally we discuss briefly a method to control the self assembly of such bi-layered 
structures which may have a significant impact for future organic devices. 
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