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A multi-particle 3-dimensional Kinetic Monte Carlo, KMC, model has been developed to
model the link between morphology and device performance at the mesoscopic level. This
model adopts a random walk hopping approach that includes interactions between
particles on many different length and timescales in complex materials pack-
ing arrangements. We have used this approach to show how balanced charge transport
can be improved in organic light emitting devices, OLEDs [1]. In organic photovoltaics
(OPV) we have looked at how geminate and bimolecular electron-hole recombination
reduce device performance and explained measuired device characteristics in planar and
blend devices [2].

The approach we use, the First Reaction Method [3], is dynamically correct, meaning
that a proper temporal sequence of events is maintained. I will demonstrate how it can
be applied to a wide variety of electrical and energy transport problems such as recom-
bination in OPV[4], doping in dye-sensitized and perovskite cells [5] and the influence
of triplet and singlet exciton dynamics on luminosity, current density and luminous ef-
ficiency of OLEDs with and without an interlayer in a comparison with measured data[6].
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