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Novel electronic and optoelectronic devices like organic field-effect transistors and light emit-
ting diodes consist of thin amorphous or polycrystalline films with a thickness of about 100
nm. Charge transport strongly depends on the film’s morphologic and molecular structure and
exhibits various regimes. Small polaron transport in narrow bands might occur at very low tem-
peratures in highly ordered organic crystals, whereas pure hopping between strongly localized
states is typical for amorphous layers of small, evaporable molecules. Polymers constituted by
chains may be viewed as an intermediate stage. Although their susceptibility to traps is high
when disordered, proportional to the degree of ordering a decreasing excitonic binding energy is
observed, indicating an enhanced delocalization along the polymer backbones. Charge transfer
between chains in turn shows typical hopping behavior.

Current transport in random organic media can often be described by the variable range hopping
model within an exponential density of states [1]. However, as illustrated in [2], amorphous layers
of small molecules are better described by a gaussian energetic disorder. This corresponds to
the assumption that all electrons are localized which formed the basis for our Monte Carlo
approach.

Since the intrinsic conductivity of disordered organic systems lies usually several orders of magni-
tude below that of metals, controlled doping by coevaporation with organic 7m-electron acceptors
or donors of low molecular weight is employed to improve conductivity and reproducibility.

We simulated thermally assisted tunneling in doped disordered films of small molecules. Our
aim is to reproduce the experimental data for p-doped zinc-phtalocyanine presented in [3]. Em-
ploying a gaussian density of states, these data have been discussed on the grounds of the
transport-energy concept [4]. Besides the mobility’s temperature and field-dependence we want
to study the influence of the carrier concentration, the host’s crystallographic phase and the
system’s doping level. The simulator is capable of simultaneously covering the drift, the exci-
tation and the recombination of carriers at arbitrary doping-levels and carrier-concentrations.
In the style of [2], the carrier energies have been assumed to be smeared around the highest
occupied bonding and the lowest unoccupied antibonding level. We started with an Abraham-
Miller-like tunneling mechanism [5] to mimic the electron transfer among the molecules and
incorporated the different size of dopand- and host molecules. The electrons obey the fermionic
exclusion principle thus experiencing a pairwise repulsion. The system dynamics is modeled
semi-markovian, hence as suggested in [6] the system-time is incremented by non-uniform steps
mirroring a hierarchy of (Metropolis-sampled) events, in which solely the fastest event within
the system is realized giving rise to a new configuration. In this way, different time-scales
corresponding to inter- and intra-molecular events are handled consistently. Inspired by [7]
we included the electrodes as jumping-sites settled at the corresponding boundarys of the sys-
tem. Hence injection and ejection of carriers are incorporated into the dynamics. The injection
barrier is modeled as the sum of a zero-field barrier and the injected electron’s image charge.
This work shows a promising way for the simultaneous simulation of morphology, doping, and
carrier concentration effects on the local mobility distribution and the system’s current-voltage
characteristics.
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