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Molecular materials and devices based thereon offer a plethora of opportunities for 

basic and applied research. Most phenomena can be classified as either bulk or 
interface related. In this presentation I will give examples that address both aspects: (i) 
a study of mode-selective vibrational manipulation of charge transport in molecular 
solids, and (ii) interface engineering of metal/organic contacts. 

(i) The soft character of organic materials leads to strong coupling between 
molecular nuclear and electronic dynamics. This coupling opens the way to control 
charge transport in organic electronic devices by directing molecular vibrational 
motions. However, despite encouraging theoretical predictions, experimental 
realization of such control has remained elusive. Here it is shown that 
photoconductivity in a model organic optoelectronic device can be controlled by 
selective excitation of molecular vibrations. Using an ultrafast infrared laser source to 
create a coherent superposition of vibrational motions in a pentacene/C60 
photoresistor, we observe that excitation of certain modes in the 1500−1700 cm

−1
 

region leads to photocurrent enhancement. The effect depends on the nature of the 
vibration, and its mode-specific character can be well described by the vibrational 
modulation of intermolecular electronic coupling. 

(ii) Self-assembled monolayers (SAMs) of organic molecules can be used to tune 
interface energetics and thereby improve charge carrier injection at metal–
semiconductor contacts. We investigate the compatibility of SAM formation with high-
throughput processing techniques. Therefore, we examine the quality of SAMs, in 
terms of work function shift and chemical composition as measured with photoelectron 
and infrared spectroscopy and in dependency on molecular exposure during SAM 
formation. The functionality of the SAMs is determined by the performance increase of 
organic field-effect transistors upon SAM treatment of the source/drain contacts. This 
combined analytical and device-based approach enables us to minimize the necessary 
formation times via an optimization of the deposition conditions. Our findings 
demonstrate that SAMs can be prepared using immersion times as short as 5 s and still 
exhibit almost full charge injection functionality if process parameters are chosen 
carefully. 
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