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Abstract 
Organic semiconductors (polymers and small molecules) are widely used in electronic and 
optoelectronic technologies. Many devices are based on multilayer structures where interfaces 
play a central role in device performance and where inorganic semiconductor models are 
inadequate. Synchrotron radiation techniques such as photoelectron spectroscopy (PES), near-
edge X-ray absorption fine structure (NEXAFS) and X-ray standing wave spectroscopy 
(XSW) provide a powerful means of probing the structural, electronic and chemical properties 
of these interfaces. The surface-specificity of these techniques allows key properties to be 
monitored as the heterostructure is fabricated. This methodology has been directed at the 
growth of hybrid organic–inorganic semiconductor interfaces involving copper 
phthalocyanine as the model organic material and InSb and GaAs as the model inorganic 
semiconductor substrates. Core level PES has revealed that these interfaces are abrupt and 
chemically inert due to the weak bonding between the molecules and the inorganic 
semiconductor. NEXAFS studies have shown that there is a preferred orientation of the 
molecules within the organic semiconductor layers. The valence band offsets for the 
heterojunctions have been directly measured using valence level PES and were found to be 
very different for copper phthalocyanine on InSb and GaAs (0.7 and −0.3 eV respectively) 
although an interface dipole is present in both cases.  
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