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COURSE  DESCRIPTION
	1. Course title: DIGITAL AND MICROPROCESSOR TECHNIQUES
	2. Course code   Es1-26-IV

	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
	(FACULTY SYMBOL) RE

	7. Profile of studies: academic

	8. Programme: electrical engineering

	9. Semester: IV

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

	11. Course instructor: dr hab. inż. Jerzy Roj

	12. Course classification: common subjects

	13. Course status: compulsory 

	14. Language of instruction: English

	15. Pre-requisite qualifications: 
The main introducing subjects are: Algebra and Electronic Components. A student who starts classes should have knowledge of mathematical logic and the ability to use binary and hexadecimal systems. He should know the basic electronic components and understand the operation of simple electronic circuits containing resistors, capacitors, diodes and transistors.

	16. Course objectives: 
The aim of the course is to acquire competence in: design and operation of basic logic gates and rules for their correct connections logically and electrically, the ability to analyze the operation of simple combinational and sequential circuits and knowledge of the basic principles of design simple digital structures.

	17. Description of learning outcomes:

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

	1.
	Student is able to characterize the most important features and draw the structure of the logic gates and simple combinational and sequential logic circuits with particular focus on high-speed CMOS.
	Test
	Lecture
	K1A_W01+

K1A_W03+

K1A_W09+

K1A_W13+

	2.
	Student can search the correct catalog of data logic gates, necessary to calculate the load, noise margin, power losses and to evaluate the correctness of connections.
	Test
	Lecture
	K1A_W09+

K1A_U01+

	3.
	Student is able to determine (based on the state table) the algebraic form of logical function and design a suitable connection diagram of digital gates.
	Test
	Lecture
	K1A_W01+

K1A_W11++

	4. 
	Student can analyze the operation of a simple combinatorial or sequential logic circuit by determining the output logic states or sequences, for given input states.
	Test
	Lecture
	K1A_W01+

K1A_W11+

	5.
	Student draws waveforms at the outputs of simple combinational circuits taking into account the impact of the propagation time.
	Test
	Lecture
	K1A_W01+

K1A_W11+

	6.
	Student determines the state sequences at the outputs of digital circuits containing  D, SR, JK flip-flops and logic gates.
	Test
	Lecture
	K1A_W01+

K1A_W11+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory
Sem 4  - 30 h.

	19. Syllabus description:
Semester 4 :
Basic terms. Overview of bipolar and unipolar digital circuits. Inverter: structure, principle of operation, electrical properties and static characteristics. Basic logic gates: NAND, AND, NOR, OR i EXOR. Special logic gates: with Schmitt Trigger, with open drain, three-state gates. The main static and dynamic parameters of digital gates: power dissipation, propagation delay and noise margins. Binary numeric codes, notations of logic functions, Karnaugh maps. Combinational circuits: encoders, decoders, multiplexers, demultiplexers, adders, comparators, detection of data transmission errors. Flip-flops: SR, D and JK, internal structure, operation, excitation tables. The most important dynamic parameters of the flip-flops. Basic sequential circuits. Counters: synchronous and asynchronous, binary and decimal, forward and backward counting, reverse counters. Shift registers: “serial”, “serial-in, parallel-out”, “parallel”, “parallel-in, serial-out” and universal.


	20. Examination: No

	21. Primary sources:

A.P.Godse, D.A.Godse, “Digital Techniques”. Technical Publications,Pune, 2009.

Morris Mano M. and Michael D. Ciletti, “Digital Design”. IV Edition, Pearson Education, 2008.

John F. Wakerly, “Digital Design Principles and Practices”, IV Edition, Pearson Education, 2007. 
Chandrashekhar Dhuley, Vilas Ghodki, “Fundamentals of Digital Electronics: Digital Techniques”. LAP LAMBERT Academic Publishing, 2012.



	22. Secondary sources:
Anil K. Maini, “Digital Electronics. Principles, Devices and Applications”. John Wiley & Sons Ltd, England, 2007
Cook, N. P., “Practical Digital Electronics”. Prentice-Hall, NJ, USA, 2003.

Tocci, R. J., “Digital Systems – Principles and Applications”. Prentice-Hall Inc., NJ, USA, 2006



	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30 h / 30 h
2

Classes
/

3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
30 h / 30 h


	24. Total hours:60

	25. Number of  ECTS credits: 2

	26. Number of ECTS credits  allocated for contact hours: 1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 0

	26. Comments: The course is continued in semester V in the form of lecture (15 h) and laboratory classes (30 h)




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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