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Abstract: Numerical simulation is required for the optimization of conventional silicon-based
photo-voltaic (PV) solar cells and for the development of more advanced technological options
based on nano-structured materials such as silicon nano-wire and quantum dot/well solar cells.

Predictive TCAD numerical electro-optical simulation of solar cells involves several challen-
ging issues among which the most relevant are:

e modeling material & interface properties such as dispersion relationships in nano-structured
systems and generation-recombinations as a function of doping level & passivation options;

e optical analysis beyond geometrical optics for the simulation of nano-structured solar cells;

e large simulation domains (2D or 3D) necessary for the analysis of advanced cell architect-
tures requires efficient parallelization strategies and numerical algorithms.

The main open issues will be discussed and specific examples will be provided with reference
to advanced PV cell architectures such as those adopting selective emitter and rear point-contacts.
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