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This course introduces the theories and operation affairs of static and dynamic characteristics of
various electric machines. In addition, some power converters are also introduced. The theoretic
backgrounds established from this course will be helpful for performing the research in the fields of
motor drive, power electronics and control engineering.
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(Others: Electric circuit theory, Electromagnetic, Electronics, Power electronics)

C. &4+ 2% (Textbooks)

1. R. Krishnan, Electric Motor Drives Modeling, Analysis and Control, Prentice Hall, New Jersey,
2001.
2. Handouts.

D. #4245 & (Course contents)

1. Introduction to electric machine control and mechatronics: (1) Electric machines; (2)
Mechanical system; (3) Power electronics; (4) Control system; (5) Applied electronics.

2. Overview of sensors and transducers: (1) Specifications; (2) Some commonly used sensors in
motor drives; (3) Commonly used signal conditioning circuits.

3. Overview of magnetic circuits and electromechanical energy conversion: (1) Magnetic
equivalent circuits; (2) Energy conversion process; (3) Mechanical force and torque in the
electromagnetic system.

4. Structures, operation principles, comparative characteristics of commonly used electric
machines: (1) Machine structures. (2) The commonly used converters; (3) Voltage and torque
equations; (4) Control approaches; (5) Key issues for enhancing the driving performance of
commonly used electric machines.

5. Power electronic converters for motor drives: (1) Overview of power semiconductor devices; (2)
Introduction to harmonic analysis and modulation techniques for inverters; (3) PWM inverters
for AC motor drives; (4) Some matching issues between motor, converter and mechanical load.

6. Modeling and control of motor drive: (1) Dynamic modeling of motor drives; (2) Practical
controllers for motor drives; (3) Controller realization.

7. Key issues of commonly used motor drives: (1) Stepping motors: Structures, driving control and
applications; (2) Switched-reluctance machines and other special machines; (3) DC motors; (4)
Induction motor drives and vector control; (5) Synchronous motors, permanent magnet
synchronous motors and brushless DC motors control; (6) Linear motor drives; (7) Voice coil
motor drives.

8. Future trend and applications of commonly used motor drives: (1) Choice of motor drives; (2)
Application for motor drives.
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