EEE 731 

Advanced MOS Devices 

Objective: The objective of this course is an advanced understanding of MOS devices. It builds on earlier semiconductor device physics courses, which introduced the student to the basic device concepts. After covering MOS capacitors in some detail, various current-voltage approaches to MOSFETs will be discussed. Then, deviations from simple characteristics, e.g., drain-induced barrier lowering, subthreshold slope/swing, gate-induced drain leakage current, hot carriers, gate current, oxide breakdown, device scaling, modified drain structures, latchup in CMOS, silicon-on-insulator, power MOSFETs, and memories, will be covered. Wherever possible the emphasis will be on the conceptual understanding of device operation rather than on memorization of equations.

Prerequisites: 
EEE 531 or equivalent.
Course Topics
Introduction
MOS Capacitor 
Threshold Voltage 
MOSFET Current-Voltage
Power Dissipation, Low-K, High-K Dielectrics
Mobility, Carrier Velocity 
Drain Induced Barrier Lowering
Drain Breakdown 
Gate-Induced Drain Leakage Current
Series Resistance 
Hot Carriers
Negative Bias Temperature Instability 
Gate Current 
Interconnects, Electromigration
Scaling 
Latch Up 
Electrostatic Discharge
Memories 
Silicon-on-Insulator
Strained Silicon
The Future
i

