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Transport in conjugated organic molecular films produced by either self-assembly (SAM) or Langmuir-Blodgett method are of most interest for applications as possible microelectronics components. In short molecules the transport is mainly due to resonant tunneling through extended molecular states. It is shown that the current through molecular films strongly depends on the orientation of the molecules in the film with respect to electrodes. It may change by more than an order of magnitude, depending on the angle between the axis of the molecules and the normal to the electrode. This is a consequence of a strong directional character of ( orbitals that determine the conductance through the conjugated molecules. This result may be relevant to recent experiments on conformational dependence of current through certain SAMs (switching) and field effect on SAM. Gating of the molecule is studied for various attachments to the electrodes. By varying the composition of the molecule one can produce e.g. molecular diodes. 

   In longer molecules (molecular wires) the carrier-vibronic interactions lead to a formation of polarons and their bound states (bipolarons). Tunneling of these objects may be rather unusual: loosely bound pairs would have larger probability to tunnel through narrow barriers compared to single polarons. Current in such structures would strongly depend on temperature.

