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Topical Problems in Modern Electronics and Nanoelectronics
Course Overview 
	Level of study


	Master Degree / Graduate

	Workload
	ECTS: 3
Total Hours: 108
Contact Hours: 32
· Lectures: 16
· Labs:

· Seminars: 16

	Course Code
	

	Semester

	Summer

	Prerequisites

	—

	Course Objectives
	The course aims to deliver general knowledge on the most important problems of modern electronics engineering including neighboring areas, such as optics, chemical power sources (batteries), plasma science, and nanotechnology. 
Objectives in the area of subject specific education

· Knowledge of development trends and current level in modern electronics. Knowledge of major applications of electronic equipment.

· Ability of practical application of knowledge obtained during the course finding and solving the problems of electronics and nanoelectronics

· Ability to analyze scientific and technical information and prepare written materials (reports, scientific papers etc.)

· Skills of effective presentation and scientific discussion

Objectives in the area of general education 
· Skills of efficient professional work both individually and in teams including international cooperation. 

Objectives in the area of personal development 
· Preparation for further learning, self-education and constant professional growth.

	Learning Outcomes

	Having successfully completed this module, you will be able to:

· Perform independent analysis and evaluation of development trends in selected areas of electronic engineering
· Formulate and solve tasks of scientific research in accordance with latest trends in electronics and nanoelectronics. Independently select theoretical and experimental methods of problems solving
· Process and analyze scientific and technical information
· Present and defend results of scientific and engineering activities

	Syllabus

	Section 1. Nanoelectornics

Development of modern microelectronics. Nanoelectronics. Optical electronics. Nanosized materials fabrication technologies.
Section 2. Power electronics
Development and applications of power electronics. Power electronics devices. 
Section 3. Pulsed power, plasma and high frequency electronics.

Pulsed power electronics. Electric discharge and plasma beam technologies. High frequency electronics.
Section 4. Renewable energy and chemical current sources.
Renewable energy systems. Chemical current sources. Energy storage systems.

	Labs

	–

	Projects

	–

	Assessment


	Credit Test (Pass/Fail)

	Resources

	Recommended literature:

1. Handbook of Nanoscience, Engineering and Technology / edited by W. A. Goddard, D. W. Brenner, S. E. Lyshevski, G. J. Iafrate. —Second Edition. New York: CRC Press, 2007. – 1507 p.

2. Abu-Rub R., Malinowski M., Al-Haddad K. Power electronics for Renewable Energy Systems, Transportation and Industrial Applications.  Wiley. 2014 – 826 p.
3. Rosencher E., Winter B. Optoelectronics. Cambridge University Press. 2002. – 725 p.
4. Solar Photovoltaic Energy. Technology Roadmap. International energy agency // www.iea.org/publications/freepublications/publication/technology-roadmap-solar-photovoltaic-energy---2014-edition.html
5. Emadi A., Williamson S.., Khaligh A. Power electronics Intensive Solutions for Advanced Hybrid Electric, and Fuel Cell Vehicular Power  Systems // IEEE transactions of power electronics. Vol.21. No.2. 2006.
6. Jain S. and Agarwal, A single-stage grid connected inverter topology for solar PV systems with maximum power point tracking. IEEE transactions on Power Electronics, Vol.22. No 5. 2007. P. 1928-1940.

Electronic resources:

Nature Nanotechnology Journal // http://www.nature.com/nnano/index.html.

Nature // http://www.nature.com/nature/index.html.

Nature Materials // http://www.nature.com/nmat/index.html.

Science // http://www.sciencemag.org/magazine.

Nanotechnology // http://iopscience.iop.org/0957-4484/.

IEEE transactions on plasma science //

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=27
IEEE transactions on Industry Applications //

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?reload=true&punumber=28
Electrochimica Acta // http://www.journals.elsevier.com/electrochimica-acta/
IEEE transactions on power electronics //

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=63
Progress in Energy and Combustion Science //

http://www.journals.elsevier.com/progress-in-energy-and-combustion-science/
IEEE transactions on Electron Devices //

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=16
Journal of nanoelectronics and optoelectronics //

http://www.aspbs.com/jno.htm
Renewable energy // http://www.journals.elsevier.com/renewable-energy/

	Instructors

	Iakov Ivanovich Kornev
http://portal.tpu.ru:7777/SHARED/k/KORNEV
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