
Summary:
1. Introduction
· General presentation of the Monte Carlo method applied to semiconductors.
· Historical and scientific context.
2. Charge Transport in Semiconductors
This chapter provides the physical foundations necessary for any Monte Carlo simulation:
· Electron dynamics – motion of electrons.
· Energy bands – energy band structures.
· Scattering mechanisms, probabilities, and transport equation.
· Linear response, diffusion, hot electrons, and transient transport.
· Two-dimensional electron gas.
3. Monte Carlo Simulation
The core part describing how to build and run a simulator:
· Fundamentals of the Monte Carlo method for charge transport.
· Definition of the physical system, initial conditions, and free flight of carriers.
· Modeling of scattering processes and selection of states after collision.
· Advanced techniques: Ensemble Monte Carlo (EMC), multi-particle effects.
· Variance reduction techniques and comparison with other methods.
4. Review of Semiconductor Devices
An overview of classical devices:
· Historical development and physical basis of devices.
· Comparison of different types of components (diodes, transistors, etc.).
5. Monte Carlo Simulation of Devices
Direct application of the Monte Carlo method to the modeling of real devices:
· Geometry of the simulated systems.
· Numerical methods such as particle–mesh techniques for force calculations.
· Solution of the Poisson equation for electric fields and charge distribution.
6. Applications
Case studies by component type:
· Diodes / MESFET / HEMT
· Bipolar transistors / HBT / MOSFET & MISFET
· Hot-electron and permeable-base transistors.

