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Since the discovery of light emission from organic field-effect transistors (OFETs) in 2003 by Hepp et al. [1] and by Ahles et al. [2], OFETs have become an interesting device for the investigation of ambipolar charge transport. In this talk, the historical development and recent progress on organic light-emitting field-effect transistor will be presented. Based on results of OFETs utilizing PMMA (poly(methyl methacrylate) as gate dielectric and F8BT (poly(9,9-di-n-octylfluorene-alt-benzothiadiazole) as the organic semiconductor [3] it will be demonstrated how electron and hole transport are initiated and finally result in recombination which leads to a spatially controllable emission zone (see Fig. 1) by varying the device driving conditions [3,4]. It will be shown how the experimental results can be utilized to improve the understanding especially of the charge injection and recombination in ambipolar devices. Therefore the influence of injection barriers is integrated in an analytical ambipolar OFET model [5] through the introduction of contact resistors delivering deeper insight into the physics and the potential realization of new devices.
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Fig. 1: Optical micrograph of a light-emitting field-effect transistor. The device consists of: a PMMA gate dielectric, F8BT and Au source / drain terminals. The optical micrograph was taken at gate and drain voltages of 55 V und 100 V respectively. The recombination zone appears as a narrow luminescent line in the middle of the transistor channel.
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