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COURSE  DESCRIPTION
	1. Course title: Fundamental of electronics
	2. Course code Es1-21a-III

	3. Validity of course description: 2018/2019

	4. Level of studies: 1st cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: ELECTRICAL ENGINEERING (GLIWICE)
	(RE)

	7. Profile of studies: academics 

	8. Programme: Electrical Engineering 

	9. Semester: III

	10. Faculty teaching the course: Electrical Faculty, Institute of Measurement Science, Electronics, and Control

	11. Course instructor: Adam Pilśniak, PhD

	12. Course classification: common course

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: Introductory courses are: The basics Physics, Mathematics, Circuit theory. The student should: to know the basics of the physical phenomenons in the circuit theory (Ohm's Law, Kirchoff's Law), to have the basic knowledge of the quantum physics, be able to analyze a circuit by the node-voltage and branch current method. 

	16. Course objectives: The aim of the course is to acquire the relevant Competence: Principles of operation, properties, applications, methods of analysis, the simplified design of basic elements and electronic systems (using semiconductor devices).

	17. Description of learning outcomes:

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

	1.
	The student is able to characterize the properties of the semiconductor devices. Familiar with the operation of analog electronic circuits and transducers A/C and C/A.
	Final test
	lecture
	K1A_W11+++

K1A_W08+

	2.
	The student can describe the elements and the electronic circuits by the equations.
	Final test
	lecture
	K1A_W01+

	3.
	The student is able to explain the operation of the electronic circuit using the scheme.
	Final test
	lecture
	K1A_W11++

	4. 
	The student can prepare the laboratory report, including: draw circuit schemes, make calculations, draw characteristics and waveforms.
	Laboratory reports 
	laboratory
	K1A_U03+++

K1A_U04++

K1A_U07++

	5.
	Student is able to use well-chosen instruments and methods enabling the basic measurement quantities characterizing the electronics elements and circuits.
	Laboratory reports
	laboratory
	K1A_U01+

K1A_U08++

	6.
	The student can individually or through teamwork, performs tasks assigned to him.
	Laboratory reports
	laboratory
	K1A_K03++

K1A_K04++

	7.
	The student can choose the appropriate method for calculating the parameters of the circuit.
	Final test
	classes
	K1A_U21++

	8.
	The student is able to calculate parameters of the given electronic circuit.
	Final test
	classes
	K1A_U13++

K1A_U14+

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

Lecture 30h Class 15h Laboratory 30h

	19. Syllabus description:

Lecture
Pure and dopand semiconductors, donor and acceptor dopants; A concentration of electrons and holes (carriers); The carrier generation and  recombination; 
A physical phenomena occurring in the p-n junction; The unpolarized and polarized junctions; U-I characteristics of the p-n junction; rectifier, tunnel, Zener, varicap and a pulse diodes. A physical phenomena occurring in a BJT transistor; Parameters of a hybrid transistor model; A operation modes of the transistor; Topology of a transistor configuration; Symbols and characteristics of different types of thyristors; The field phenomena; Parameters and characteristics of the J-FET and MOS-FET transistors; A hybrid model of the FET transistor; Characteristics and the phenomena of the optoelectronics devices: photoresistor, photodiode, phototransistor, optocoupler;
The fundamental parameters of the power amplifiers; The configurations of a amplifiers structure; The frequency and phase characteristics of the amplifiers; The power amplifier - classes; The multistage amplifiers; The operational amplifier - the fundamental parameters; The basics circuits with the operational amplifier; The types of feedback. Conditions of oscillating. The analog oscillators: RC, LC; Sawtooth  and square waves generators; Function converters and clipers;
The digital to analog converters with voltage and current reference; The analog to digital converters; A direct method - SAR and a undirect method – a dual slope conversion; A power supplyer; Input rectifiers and filters; Types of stabilizers and their parameters; The monolithic linear stabilizer.
Laboratory 

1. EP - Research the diode characteristics

2. TB - Research the bipolar transistor characteristics and parameters

3. TP - Research the field-effect transistor characteristics and parameters

4. WT - Research transistor amplifier properties

5. GS - Research sinewave generators property

6. WO - Research operational amplifiers property

7. UI - Research pulse circuits properties

8. UO - Research optoelectronics element properties
9. AC - Analog to Digital converters
Classes
1. The rectifier and stabilized elements

2. The BJT transistor – BIAS

3. The BJT transistor – dynamic parameters, hybrid transistor model

4. The circuits with the operational amplifiers

	20. Examination: semester III

	21. Primary sources:

Horowitz P., Hill W.: The Art of Electronics

Gray P. E., Searle C. L.: Electronic Principles 

Tietze U., Schenk Ch.: Electronic Circuits - Handbook for Design and Applications 

Bojarska M., Kwiczala J., Pasecki E.: Laboratorium elektroniki, Skrypt Politechniki Śląskiej nr 2446  (short form in English)

	22. Secondary sources:
Robert Pease: Troubleshooting Analog Circuits

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30h/35h – literature study (10h), learning to the final test (23h), final test (2h)
2

Classes
15h/30h - learning to the tests (15h), making a calculations for a preparing exercises (15h)
3

Laboratory
30h/40h – learning to the laboratory exercises (20h), making laboratory reports (20h) 
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
75/105


	24. Total hours:180

	25. Number of  ECTS credits: 6

	26. Number of ECTS credits  allocated for contact hours: 3

	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)
Z1-PU7





WYDANIE N3





Strona � PAGE �1� z 2











	
	Z1-PU7
	Edition N3
	Annex No. 5 to Directive No. 33/11/12






2

