Introduction to Semiconductor Materials (MA3e23L3)
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This lecture will focus on various materials, such as semiconductors, insulators, and
metals, for high-performance nano-devices. The operation principles of semiconductor
devices such as PN junction and MOS transistors, expected roles of novel device
materials for ultra-large scale integrated circuits and power devices, and the
fabrication process of such devices will be explained. The introductions of research
activities related to nano-materials in Materials Engineering department will be also
made. This is an intensive course and will be in English.
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1. Process technology for nano-devices + Energyband structures of materials

2. Energy level of electrons in semiconductor * Fermi energy level

3. Principle of PN junctions * Thermal equilibrium state of PN junction

4. Principle of MOS transistors - Basic principle of MOS transistor

5. Roles of novel materials for ULSI devices + ULSI scaling and equivalent-scaling

6. Widegap semiconductors and its applications technology by introducing new materials
- Basics of device fabrication technology
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