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Germany
5Leibniz-Institut für Polymerforschung Dresden e.V. (IPF) – Hohe Str. 6 01069 Dresden, Germany

6CreaPhys GmbH – Niedersedlitzer Str. 75 01257 Dresden, Germany
7Fellow of the Canadian Institute for Advanced Research (CIFAR) – Toronto, Ontario M5G 1Z8,

Canada

Abstract

The vertical organic field effect transistor (VOFET) offers many technological advantages
due to its very short geometric channel length. However, in contrast to the standard lateral
organic field effect transistor (OFET), the basic physics and working principles are not yet
well known. In this contribution, we investigate how and where in the device the channel
forms, and how different parameters influence the channel. We compare results regarding
the charge transport obtained from simulations with measured charge carrier density dis-
tributions. The latter ones are obtained from the light emission of vertical organic light
emitting transistors (VOLETs). These devices are a combination of an organic light emit-
ting diode (OLED) and a VOFET, which allow to locally resolve the current path via light
emission. We show the dependence of the channel size and geometry on several parameters:
the gate-source voltage, the drain-source voltage, and the source geometry, and compare
them with the simulation data. The active area that contributes to the charge transport,
determined by the so called channel depth, increases with higher gate-source voltage. The
dependence on the drain-source voltage is more complicated. We give a first characterization
based on the standard transistor output equations. A description of the charge path cre-
ation inside the vertical device is obtained. A better understanding of the basic phenomena
of charge transport in such devices will grant new possibilities for further optimization and
improvement.
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