Contents

1. Introduction to Thin Films
o Importance of thin-film technology
o Applications in microelectronics and semiconductor devices
2. Thermodynamics of Thin-Film Reactions
o Free energy and phase stability
o Driving forces for reactions
o Equilibrium considerations
3. Atomic Diffusion and Interdiffusion
o Fick’s laws of diffusion
o Diffusion mechanisms
o Grain boundary and interface diffusion
4. Solid-State Reactions
o Formation of intermetallic compounds
o Reaction kinetics
o Phase growth mechanisms
5. Metal-Semiconductor Interfaces
o Metal-silicon reactions
o Silicide formation
o Contact and barrier layers
6. Characterization Techniques
o Auger Electron Spectroscopy (AES)
o Rutherford Backscattering Spectrometry (RBS)
o Transmission Electron Microscopy (TEM)
o X-ray Diffraction (XRD)
7. Structural Effects in Thin Films
o Crystal defects
o Grain boundaries
o Mechanical stresses and strain
8. Microelectronic Applications
o Metallization systems
o Interconnections
o Device reliability



	Contents

