Syllabus for ECE 598RPP, Selected Topics in Power Electronics

Spring Semester, 2017

Instructor:  Prof. Robert Pilawa-Podgurski,  pilawa@illinois.edu, 244-0181
Lectures: Wednesdays 1-3 pm
Instructor Office Hours: by appointment

Textbook:  No textbook assigned, key technical papers will be assigned for weekly reading

Reference books:. P. Krein, Elements of Power Electronics. Oxford University Press, 2nd edition

R. Erickson, D. Maksimovic Fundamentals of Power Electronics. Springer, 2001, J.G. Kassakian, Principles of Power Electronics
Prerequisite: Power Electronics (ECE 464), or permission of instructor. 

Description: This course covers fundamental topics in power electronics through select readings and discussions of seminal papers in the field. The material goes deeper than that covered in conventional textbooks, where pioneering manuscripts from the field of power electronics over the last several decades are the key source of information. Additionally, new topics and review papers will be assigned to address emerging technologies in the field of power electronics and its applications. 

Course Topics:
Control of Power Electronics : 
- Digital control, sampling rates, pulse-width modulation, quantization noise, loop delays, sigma-delta modulation

- Geometric control, state-space control, sliding-mode control

- Power factor correction, self-tuning systems

Resonant and Soft-Switching Techniques
- Resonant topologies: LLC, full-bridge, phase shift control, Class-E/F/Phi2

- Quasi-resonant topologies

Magnetics Design:
- Coupled magnetics, planar transformers, advanced loss modeling

Design and Optimization
- Multi-objective optimization methods, Pareto front optimization, loss model development,

Power Devices
- Wide bandgap semiconductors (SiC and GaN), module development, capacitor loss models.

Thermal Management
- Heatsink design, thermal interface materials, electrical and thermal co-design

Exams:  There will be no exams

Assignments:  Each student is expected to prepare and deliver at least one oral presentation on one of the assigned papers, and lead the discussion in class regarding the topic. All students are expected to participate in the class discussion each week. 
Final project: A final project that explores an advanced concept in power electronics will be performed by each student individually. The work will result in a five-page IEEE conference-style manuscript, detailing the theoretical contributions as well as a background review of the problem statement.  The student may choose a topic related to his/her research area, but it may not duplicate existing research efforts. 

Grading:
Grading is on an absolute scale.  You are compared against a performance standard, not to other students.  Weightings are as follows:


Reading, class participation:



30%


Oral presentation




30%


Final project





40%
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