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Validity of course description: 2016/2017
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Level of studies: 2st cycle of higher education

	 LISTNUM  NumeracjaDomyślna
Mode of studies: intramural studies
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Field of study: ELECTRICAL ENGINEERING
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Profile of studies: general academic
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Programme: Conversion and Utilization of Electrical Energy (PUE)
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Semester: 2
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Faculty teaching the course: Department of Power Electronics, Electrical Drives and Robotics 
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Course instructor: dr inż. Marcin ZYGMANOWSKI
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Course classification: speciality subject of study
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Course status: compulsory /elective
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Language of instruction: English

	 LISTNUM  NumeracjaDomyślna
Pre-requisite qualifications: fundamentals of electronics, digital circuits, power electronics
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Course objectives: Student has obtained the knowledge on: computer aided design together with the ability of using them for power electronic controller design. Student will be using the following tools for printed circuit board design (Altium Designer), design of electronic circuits with complex programmable logic devices CPLD (Active-HDL) by using VHDL as a design language, and solid modelling with Solidworks Software. 
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Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student knows major CAD/CAM tools for designing power electronic converters
	Discussion during the laboratory exercise
	Lecture
	K_W04++

K_W10++

	2.
	Student is able to search internet databases for electronic component datasheets with ability of using them for implementing into CAD/CAM tools 
	Discussion during the laboratory exercise/ Report
	Laboratory
	K_U01++

	3.
	Student depending on the laboratory type is able to:

- 
draft simple electronic schematic with printed circuit 
board with using Altium Designer,
-
write a VHDL programme with implementing it in the 
programmable logic device (in Active-HDL),

-
with using ANSYS software student can find electromagnetic and thermal field aspects in power electronic converters. 
	Discussion during the laboratory exercise/ Report
	Laboratory
	K_U07+

K_U09++

K_U14++

	4.
	Student is able to work in a project team and discus different methods for solving the proposed task.
	Discussion during the laboratory exercise/ Report
	Laboratory
	K_K01+

	5.
	Student is able to prepare technical documentation from performed tasks and is able to describe and justify the measures taken in finding the solution.
	Discussion during the laboratory exercise/ Report
	Laboratory
	K_U03++
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Teaching modes and hours

15 h lecture/ 30 h Laboratory
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Syllabus description: 

Lectures:

Introduction to CAD/CAM tools in designing of electronic circuits. Designing of printed circuit boards with the help of Altium Designer (drafting schematics, designing of double layer PCB, generating final documentation. Designing of digital electronic circuits with the help of Active-HDL tool and Lattice complex programmable logic devices. Designing of solid models with Solidworks. 
Laboratory:

Modelling field oriented models for simulation different aspects from the electromagnetic and thermal domain observed in power electronic circuit. 
Designing digital electronic circuit realizing simple control task for controlling power electronic converter. The digital circuit is developed with using complex programmable logic device with using Active-HDL tool and VHDL programme. In the laboratory classes CPLD Lattice ispMACH 45124V are mounted on educational boards with all necessary peripheral components. 
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Examination: No 
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Primary Sources:

1.
I. Grout: Digital System Design with FPGAs and CPLDs , Newnes 2008.

2.
M.K. Kaźmierczuk: Pulse-width Modulated DC-DC Power Converters, Willey 2008.

3. 
P. Wilson: The Circuit Designer's Companion, Newnes 2011.
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Secondary sources:

1. P. Wilson: Design Recipes For FPGAs using Verilog and VHDL , Willey 2008.

2. R.W. Erickson, D. Maksimovic: Fundamantals of Power Electronics, Springer 2001.
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Total workload required to achieve learning outcomes

	Lp.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	15 h / 13 h

	2.
	Classes
	

	3.
	Laboratory
	30 h / 32 h

	4.
	Project
	

	5.
	BA/ MA Seminar
	

	6.
	Other
	

	
	Total number of hours
	45h / 45 h

	24. Total hours:90 h

	25. Number of ECTS credits: 3

	26. Number of ECTS credits allocated for contact hours: 2 

	27. Number of ECTS credits allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments 
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