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With the progress of miniaturization the size of electronic devices is presently scaling down into the nanometer region, appropriate technology computer-aided design tools are essential to explore the physics of nanoscale devices and to find methods to optimize their functionality and performance. In this talk we review the approaches to modeling of carrier transport in nanoscale electronic devices. The classical models of carrier transport in electronic device like drift-diffusion or hydrodynamic has been widely employed in TCAD tools like Silvaco. However, when the device size is scaled down, the carriers’ non-equilibrium properties caused by a high electric field become important and such tools do not have predictive capability for ultra-small structures, for which it is necessary to relax some of the approximations in the Boltzmann transport equation.

To address these drawbacks particle based simulations like Monte Carlo have been used for well over 30 years as a numerical method to simulate non-equilibrium transport and solve more accurately the Boltzmann equation.
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