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

	3. Validity of course description: 2016/2017

	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: V

	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 Fundamentals of Electronics. A student starting classes should have completed course “Digital and Microprocessor Techniques” (sem. IV). He should have knowledge of mathematical logic and the ability to use binary and hexadecimal systems. He should know the construction, operation and properties of basic digital circuits and should have the ability to analysis and synthesis of simple circuits. 

	16. Course objectives: 
The aim of the course is to acquire competence in: knowledge of the structures and operations of various Read-Only Memories and Random Access Memories, design and operation of the microcontroller and cooperation of the most important elements of the microprocessor system.

	17. Description of learning outcomes:

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


	1.
	Student is able to present the structure, operation and basic properties of the reprogrammable Read-Only Memories as well as the static and dynamic Random Access Memories.
	Test
	Lecture
	K_W01+

K_W11++

	2.
	Student is able to characterize the structure of the microcontroller, taking into account the most important internal functional blocks and their operation during the command or program.
	Test
	Lecture
	K_W01+

K_W11++

K_U11++

	3.
	Student is able to draw a diagram of the microcontroller connection with external program and data memories and external input/output circuits.
	Test
	Lecture
	K_W11++

K_U11++

K_U23+

	4. 
	Student is able to plan and perform the measurements of basic parameters characterizing the electrical properties of integrated digital circuits and compare these results with the catalogue data.
	Questions and reports 
of laboratory classes
	Laboratory
	K_W11+

K_W12+

K_U01+

K_U11+++

K_U12+

	5.
	Student knows the operation and properties of the tested (during the laboratory classes) components and digital circuits, with particular focus on the high-speed CMOS. 
	Questions and reports 
of laboratory classes
	Laboratory
	K_W01+

K_W11++

	6.
	Student is able to plan and perform tests of the complex digital circuit, such as memory or LCD display to learn their basic control functions.
	Questions and reports 
of laboratory classes
	Laboratory
	K_W11+

	7.
	Student prepares documentation of the conducted research and measurements in the form of a report containing diagrams of tested circuits, the state and transition tables, time waveform of signals and the final conclusions.
	Questions and reports 
of laboratory classes
	Laboratory
	K_U03++

K_U07++

	8.
	
	
	
	

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

Sem 5  - 15 h /0/0/0/0/ 30 h.

	19. Syllabus description:

Semester 5 :

Lectures:

Non-volatile memory MROM, PROM, EPROM, FLASH and EEPROM – structure, operation and properties. Memory read timing cycles, memory access time. Static and dynamic Random Access Memories – structure, operation and properties. Memory read/write timing cycles. Changing the memory organization: increasing the length of the word and increasing the number of words. The general structure and operation of the microprocessor. Execution of a microprocessor instruction, program and programming languages. Structure of the microprocessor system. A hardware interrupt system, single and multilevel. Halting and resetting the microprocessor. Structure and operation of the 8051 microcontroller. Organization of the internal and external program and data memory. 8051 serial communication, timers and counters, parallel I/O ports. The 8051 interrupt system and the stack organization. Machine cycles. The 8051 instruction set.

Laboratory classes: 

Examination of the static properties of logic gates. Examination of the dynamic properties of logic gates. SR, D and JK flip-flops, serial, parallel and universal registers. Examination of circuits that generate and process rectangular pulses. Designing and testing of asynchronous counters. Designing and testing of synchronous counters. Reconfigurable digital circuits PLD. The alphanumeric LCD display. The graphic LCD display. The 8051 microcontroller clock and instruction cycles. The 8051 microcontroller communication with external data memory.


	20. Examination: Yes


	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. 
K. Ayala, “The 8051 Microcontroller”, 3rd Edition. Delmar Cengage Learning, 2004.


	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.

D. Calcutt, F. Cowan, H. Parchizadeh, “8051 Microcontroller. An Applications Based Introduction”. Amsterdam ; Boston : Elsevier, Newnes, 2004.


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15/45
2

Classes
/

3

Laboratory
30/30
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45/75


	24. Total hours: 120

	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: 
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