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Abstract

In this thesis, quantum transport in nanowire transistors within the non-
equilibrium Green’s function formalism (NEGF) is studied. We considered both
coherent and non coherent quantum transport as well as semiclassical ballistic
transport. For this purpose, an idealized gate-all-around (GAA) cylindrical nanowire
transistor is considered. A “top of the barrier” like-model is adopted where carrier
density is calculated at the top of the potential barrier, thereby, electrostatics along the
channel is largely simplified by assuming uniform band distribution. Moreover, this
idealized model allows for comparison with semiclassical models which clarifies

many interesting quantum transport physics.

The model presented here omits many details, some of which can be important
in practice, but we believe that it provides a sound starting point for understanding
essential physics related to coherent and non coherent carrier transport in nanoscale

devices. Moreover, the model can be considered as a well tested seed for building



more sophisticated models that ask for more non trivial time and expertise in

numerical analysis, programming and device physics.



