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COURSE  DESCRIPTION
	1. Course title: Fundamentals of Optoelectronics
	2. Course code:  Es1-O6-V

	3. Validity of course description: 2017/2018

	4. Level of studies: BA, BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies 

	6. Field of study: ELECTROTECHNICS
	(FACULTY SYMBOL) RE4

	7. Profile of studies: general academics

	8. Programme:  Electrical engineering

	9. Semester: V

	10. Faculty teaching the course:                                                Department of Optoelectronics

	11. Course instructor:                                                                   Prof. Tadeusz Pustelny

	12. Course classification:                                                                basic subject of study

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: The student gains knowledge of the fundamentals of physics, including: optics and solid state physics, as well as electrotechnics and metrology.

	16. Course objectives: The student receives a basic knowledge concerning principles of generation and detection of electromagnetic radiation as well as the propagation of this radiation in free space and geometric restricted media, including fiber and planar and striped waveguides.

Student knows principles of action of optoelectronic elements and systems technology. He learns the principles of fiber optic telecommunications and obtains information on selected optoelectronics applications.

	17. Description of learning outcomes:

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



	1.
	Student has expanded and deepened his knowledge of selected disciplines in mathematics and physics
	Written test
	Lecture
	K_W02 ++

	2.
	Student is able to communicate using different techniques in a professional environment and in other environments, also in English
	Discuss and check the message before performing the exercise
	Lecture, Laboratory

  
	K_U01 +

	3.
	Student is able to perform simulations and measurements of electrical and optical characteristics
	Acceptance of laboratory reports
	Laboratory
	K_U08+

	4. 
	Student is able to develop a detailed report on the implementation of the laboratory experiment including a discussion of the results;
	Acceptance of laboratory reports
	Laboratory
	K_U07 ++

	5.
	Student is able to use for the formulation and solving of engineering tasks and simple research problems analytical, simulation and experimental methods
	Discuss and check the message before performing the exercise
	Laboratory
	K_K01 +

	6.
	Student is able to think and act in a creative and entrepreneurial way
	Acceptance of laboratory reports
	Laboratory
	K_K03 +

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

15 h lectures/ 30 h laboratory

	19. Syllabus description:

Lectures:

- Physiology of human vision and hearing processes, Color theory,
- Propagation of the electromagnetic field in the material center, Polarization of light,
- Maxwell's equations and boundary conditions for the electromagnetic field,
- Planar and striped optical waveguides, Plasma and integrated optics technologies,
- Fiber optic fibers - propagation theory of optical modalities, fiber optic technologies,
- Photodetectors - Physical bases, Types of photodetectors, Fields of application,
- Broadband light sources,
- Lasers,
- Specialized optoelectronic devices,
- Analyzing image transducers,
- Display devices,
- Applications of optoelectronics,
Laboratory:

1. High Vacuum Technique. Construction of vacuum systems

2. PVD thin-film technology in micro and nanoelectronics

3. Optical measurements of surface topography and thin layer thickness using Linnik microinterferometer (Michelson). Inspection of MEMS systems

4. Calotest Method - thin and thick layer thickness measurement in microelectronics

5. Determination of thickness of thin dielectric layers by spectrometric method

6. Determination of resistance of thin conductive layers with a four-point probe

7. Measurement of layer thickness by quartz resonator, mass sensitivity

8. Measure the thickness of layers by electrical method

9. Analysis of microelectronic structures - optical microscopy

10. Photolithographic processes in silicon technology

11. Digestion of silicon systems

12. Production of optoelectronic systems integrated by ion exchange method

13. Measurement of propagation constant in integrated optoelectronic circuits

	20. Examination: No


	21. Primary sources:

1. K. Booth, S. Hill¸Optoelektronika, WKŁ, Warszawa, 2001. 

2. B. Ziętek, Optoelektronika, Wydawnictwo Uniwersutetu Mikołaja Kopernika, Toruń, 2005

3. T. Pustelny, Physial and Technical Aspects of Optoelectronics Sensors, Edited by SUT, nr.86, 2005K. 

4. R.W. Kelsal, I.W. Hamley, M. Geoghegan, Nanotechnologie, PWN Warszawa 2008

	22. Secondary sources:
1. W. Marciniak: Przyrządy półprzewodnikowe i układy scalone. WNT, Warszawa 1979.

2. Z. Bielecki, A. Rogalski: Detekcja sygnałów optycznych. WNT, Warszawa  2001.

3.. J. Wilskon, J. Hawkes: Optoelectronics. Prentice Hall, Amsterdam, 2008.

4. J. Midwinter, Y.L. Guo: Optoelektronika i technika światłowodowa. WKŁ, Warszawa 1995

. K. Waczyński (red.): Technologie mikroelektroniczne. Laboratorium technologii półprzewodników. Edited by SUT, Gliwice, 2000

	23. Total workload required to achieve learning outcomes

Lp.

Teaching mode :

                  Contact hours / Student workload hours

1

Lecture

15 / 15
2

Classes

/

3

Laboratory

/ 

4

Seminar

30 / 40
5

BA/ MA Seminar

/

6

Other

/

Total number of hours

45 / 55


	24. Total hours: 100

	25. Number of  ECTS credits: 4

	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:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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