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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course introduces 1) principles, analysis and control techniques of power electronics circuits; 2)
characteristics of power semiconductor devices and the PWM control method; 3) fundamental of Power
IC specification and design flow; 4) novel applications of power electronics, such as fast charger
systems, wireless charger systems and battery management systems.
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After this course, students are capable of understanding the architectures, working principles,
characteristics and control techniques of fundamental power electronics circuits. The students will
aqucire the ability to analyze and design the power circuits from the lecture, and the skills and
experience to design and debug practical circuits from the laboratory and project. Also, the knowledge
and practical skills provided by this course benefits the students for their future research or work in the
fields of power circuit design and power device design. In addition, the introduction of fast charger
systems, wireless charger systems and battery management systems helps the students to know the
recent progress of novel applications in this area, which is a good start for exporing these topics.

BRENARHFER (NRRES UZOONE, WRENENATURTOG mEE A RE Y, #AHHIENR
EHN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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WEEK1: Course introduction and power computation
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WEEK?2: Analysis of Power Factor, harmonics and Crest Factor; Rectifier circuits.
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WEEKS3-4: Non-isolated DC-DC conversion: topology and steady state operation
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WEEKD5-6: Isolated DC-DC/AC-DC conversion: topology and steady state operation
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WEEK?7: Control Methodology: PWM and PFM Control
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WEEKS: Introduction and control of power inverters
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WEEK9: MOSFET switching dynamics
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WEEK10: device protection, snubbers, switching loss analysis
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WEEK11: Magnetics — analysis and design of transformers, inductors
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WEEK12: Stability and compensation technique

BA3H: PREFTHERGENA.

WEEK13: Introduction to Quick Charger System
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WEEK14: Introduction to Wireless Power System
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WEEK15-16: Introduction to Battery-Management-System
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Daniel W. Hart, Power Electronics, McGraw-Hill, 2009.

R.W. Erickson and D. Maksimovic, Fundamentals of Power Electronics (2nd ed.) , Kluwer 2001.
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This Course has been approved by the following person or committee of authority




