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Abstract:  There is much interest in using organic semiconducting polymers as the channel material in field-effect transistors (FETs) for cheap, printable, flexible electronics.  However, many basic device physics questions remain unanswered in these materials, in which conduction proceeds via hopping in a strongly energy-dependent density of localized states.  I will describe our recent efforts at understanding charge injection from metal electrodes into poly(3-hexylthiophene) (P3HT), an archetypal organic semiconductor.  We use scaling of transistor properties with device geometry to extract current-voltage characteristics of the metal-organic  contact for both Ohmic and nonOhmic injection.  Injection in Ohmic contacts can be described by a diffusion-limited model that fails for nonOhmic contacts. Injection in the presence of a significant apparent Schottky barrier is consistent with a more sophisticated model that explicitly accounts for the P3HT density of states.  Finally, we find that the concentration of dopants strongly affects the injection mechanism via the relative band alignment between the metal and the organic semiconductor, demonstrating that a complete understanding of metal-organic interfaces and injection remains elusive. 
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