
  

Electrical Engineering (E E)
E E 413 Power Electronics (3) Switch-mode electrical power converters. Electrical characteristics and thermal limits
of semiconductor switches.

E E 413 Power Electronics (3) 

E E 413 is an elective course taken by undergraduate and graduate electrical engineering students. The objective of
E E 413 is to introduce techniques for the analysis, design, and application of the switch-mode power converters
that are used in power supplies, motor and actuator drives, and the interface between power distribution systems
and emerging energy sources such as fuel cells, photovoltaics, and superconducting magnetic energy storage
systems. Several laboratory experiments provide an opportunity to characterize the switching behavior of
semiconductor devices, build and test various dc/dc and ac/dc converters, and consider alternatives for gate/base
drive and feedback isolation circuits required to build practical converters. 

This course draws upon the students' background in time-domain circuit analysis, electronic devices and circuits,
Fourier analysis, and use of software such as PSPICE and MATLAB. It does not require a background in power or
electric machinery, although students with such a background will be able to appreciate many of the applications
more fully. 

The course is divided into four major areas: rectifiers and phase-controlled converters, dc-to-dc converters,
inverters, and design considerations for practical converters. The focus in each of the first three areas is to
determine the relationship between the magnitude of the fundamental frequency component and/or average value
of the voltages and currents at the two ports of the particular converter. Additional harmonic or ripple components
are then considered and design guidelines for the switching and reactive components are derived. The fourth area
encompasses the study of power device characteristics, the design of gate drive and feedback circuits, and the
analysis/design of elementary controllers. 

As the name implies, students interested in either electronics or power will find this course worthwhile. Electronics
students will gain a new perspective on the operation and analysis of electronic circuits as well as an opportunity
to discover what has powered the circuits that they have studied up until this course. Power students will see how
and why power electronics are revolutionizing motor control and power distribution as well as the power quality
issues associated with electronic power conversion. 

General Education: None 
Diversity: None 
Bachelor of Arts: None
Effective: Spring 2008 
Prerequisite: E E
3 1 0(/bulletins/bluebook/university_course_descriptions.cfm?letter=E&courselong=E_E|310|latest ) ;E E
3 5 0(/bulletins/bluebook/university_course_descriptions.cfm?letter=E&courselong=E_E|350|latest )  orE E
3 1 2(/bulletins/bluebook/university_course_descriptions.cfm?letter=E&courselong=E_E|312|latest )  orE E
3 1 4(/bulletins/bluebook/university_course_descriptions.cfm?letter=E&courselong=E_E|314|latest )  orE E
3 1 5(/bulletins/bluebook/university_course_descriptions.cfm?letter=E&courselong=E_E|315|latest )  

Note : Class size, frequency of offering, and evaluation methods will vary by location and instructor. For these
details check the specific course syllabus.
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Education are those in effect at the time of admission to degree candidacy, and college and major

requirements are those in effect at the time of entry to college and major. These are accurately indicated
in each student's degree audit.

The University reserves the right to change the requirements and regulations listed here and to determine
whether a student has satisfactorily met its requirements for admission or graduation, and to reject any
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program and graduation from the University will result in employment.
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