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COURSE DESCRIPTION
	 LISTNUM  NumeracjaDomyślna \s 01 
Course title: High-frequency conversion technique

	 LISTNUM  NumeracjaDomyślna 
Course code: Es2-22s-III
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Validity of course description: 2018/2019
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Level of studies:
 BSc programme / MSc programme / PhD programme
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Mode of studies:1  intramural studies / extramural studies

	 LISTNUM  NumeracjaDomyślna
Field of study: ELECTROTECHNICS
	(Faculty symbol) RE5
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Profile of studies:1 general academic / practical
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Programme: for PUE specialty
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Semester: III
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Faculty teaching the course: 
Faculty of Electrical Engineering, Department of Power Electronics, Electrical Drives and Robotics (RE5)
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Course instructor: Zbigniew KACZMARCZYK, Ph.D., D.Sc.
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Course classification:1 common courses / specialty courses / other
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Course status:1 compulsory /elective / other
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Language of instruction: English

	 LISTNUM  NumeracjaDomyślna
Pre-requisite qualifications: General knowledge of power electronics and resonant circuit theory.
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Course objectives: Students gain deeper knowledge about: principle of operation, properties, applications and measurement methods of high-frequency resonant converters (the frequency operating range from several to tens of megahertz) and their main components.
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Description of learning outcomes:


	No.
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	 LISTNUM  NumeracjaDomyślna \l 0 \s 01 
	Student knows the specifics of high-frequency conversion, principle of operation and properties of high-frequency resonant converters
	Discussion during and after realization of the laboratory exercises; assessment of the final report
	Lecture, laboratory exercises
	K2A_W03+

K2A_W09++

	 LISTNUM  NumeracjaDomyślna \l 0 
	Student knows and explains characteristics and properties of modern transistors and drivers for high-frequency applications
	Discussion during and after realization of the laboratory exercises; assessment of the final report
	Lecture, laboratory exercises
	K2A_W04++

K2A_U10+

	 LISTNUM  NumeracjaDomyślna \l 0 
	Student can explain, choose and apply measuring instruments suitable for measurements of voltages, currents and power of high-frequency resonant converters and their components
	Discussion during and after realization of the laboratory exercises; assessment of the final report
	Lecture, laboratory exercises
	K2A_W07+

K2A_U06+

K2A_U12+

	 LISTNUM  NumeracjaDomyślna \l 0 
	Student prepares a complete documentation from the laboratory tests completed
	Discussion during and after realization of the laboratory exercises; assessment of the final report
	Laboratory exercises
	K2A_U03++

	 LISTNUM  NumeracjaDomyślna \s 18 
Teaching modes and hours

	
	Lecture
	Class
	Laboratory
	Project
	Seminar

	
	15 h
	
	30 h
	
	

	
Syllabus description: (separately for each of the teaching modes)
Lectures:

Introduction to the lecture – concept of high-frequency, frequency ranges, phenomenon of proximity and skin effects. Passive components of high-frequency circuits. Field-effect power transistors – properties, parameters and computer models. The phenomenon of hard- and soft-switching. Class D, DE, E, F and EF resonant inverters – principle of operation, properties, examples of realization and applications. Soft-switched rectifiers and DC converters. Methods of analysis and synthesis of high-frequency converters. Models, computer simulation and basic design dependencies of high-frequency converters. Selected issues of high-frequency measurements. Principles of main circuit design.

Laboratory:

The subject of laboratory exercises is related to the study of selected high-frequency resonant converters and their components. Examples of topics for laboratory exercises are: parameters of MOSFET transistors (e.g. measurements of gate resistance and parasitic inductances, gate charge, output capacitance), parameters of MOSFET drivers (e.g. tests of DEIC420 driver), properties and laboratory study of Class E (13.56 MHz) and Class DE (13.56 MHz) inverters. Students prepare the final reports on the realized studies.
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Examination:1 YES / NO
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Primary resources:

1. Mohan N., Undeland T.M., Robbins W. P.: Power Electronics, John Wiley & Sons 1993.
2. Kazimierczuk M. K.: RF Power Amplifiers, John Wiley & Sons 2008.
3. Albulet M.: RF Power Amplifiers, Noble Publishing 2001.
4. Grebennikov A., Sokal N. O.: Switchmode RF Power Amplifiers, Elsevier / Newnes 2007.
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Additional resources:

1. Materials provided by the lecturer – laboratory instructions and data sheets.
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Total workload required to achieve learning outcomes

	No.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	
 15 h / 6 h 

	2.
	Classes
	
 / 

	3.
	Laboratory
	
 30 h / 9 h 

	4.
	Project
	
 / 

	5.
	Seminar
	
 /

	6.
	Other
Consultations
Exam
	
 / 

 / 

 / 

	
	Total number of hours:
	
 45 h / 15 h
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Total hours:
	60

	 LISTNUM  NumeracjaDomyślna
Number of ECTS credits:

	2
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Number of ECTS credits allocated for contact hours:
	2
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Number of ECTS credits allocated for in-practice hours (laboratory classes, projects):
	1
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Comments:
Laboratory exercises are carried out in the Laboratory of Electronic Electronics
(KENER – Department of Power Electronics, Electrical Drives and Robotics).



Approved:

………………………….….
…………………………………………………....


(date, Instructor’s signature)
(date , the Director of the Faculty Unit signature)
� choose correct / unnecessary delete


� approx. 5-8 learning outcomes should be indicated


� 1 ECTS point – 25-30 hours of student work
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