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Abstract

Reducerea dimensiunilor dispozitivelor semiconductoare la dimensiuni din gama nanometrica
descrierea comportamentului dispozitivelor semiconductoare devine extrem de complicat datoritd
fenomenelor complexe care apar la aceste dimensiuni reduse cat si limitarilor datorate proprietatilor de
material. Eforturile de cercetare actuale pentru imbunatitirea programelor de simulare ale
dispozitivelor semiconductoare au urmatoarele abordari:
e extinderea modelelor existente prin includerea de ecuatii care descriu energia si momentul
purtatorilor de sarcina.
e solutii bazate pe ecuatia de transport Boltzmann cu includerea proprietatilor referitoare la
structura de benzi si ratele de imprastiere
e abordarea din perspectiva cuantica
Din aceasta perspectiva, teza de fata se inscrie in a doua abordare. In acest context teza prezinta:
e analiza i simularea transportului de sarcind in structuri semiconductoare,
e analiza fenomenelor de imprastiere si calcularea ratelor de Imprastiere,
e implementarea unui simulator numeric, bazat pe metoda Monte Carlo pentru determinarea
parametrilor de transport, aplicabil unei game largi de materiale semiconductoare.
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Abstract

As semiconductor feature sizes shrink into the nanometer scale regime, device behavior becomes
increasingly complicated as new physical phenomena at short dimensions occur, and limitations in
material properties are reached. Actual research efforts to improve the physical basis of device
simulation programs have the following approaches:
e cxtensions to present models, by adding additional equations governing carrier momentum
and energy.
e solutions based upon the Boltzmann Transport Equation, incorporating descriptions of
semiconductor properties such as band structure and scattering rates.
e atotal quantum-mechanical approach.
From this perspective the present thesis falls in the second approach. The thesis presents:
e Modeling and simulation of the carrier transport in semiconductors
e Scattering phenomena analysis and compute the scattering rates.
e Implementation of a numerical simulator based on the Monte Carlo method which can be used
on a wide range of semiconductor materials in order to determine the transport parameters.



