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	Code of discipline
	Name of the discipline
	Type
	Number of hours per week
	Number of credits
	ECTS

	
	
	
	Lec
	Prac
	Lab
	
	

	
	Workshop on FPGAs
	ОК
	0
	2
	1
	3
	4

	Prerequisites
	To master the discipline "Practice on FPGAs" the student should know the meaning of the basic concepts of the following disciplines: general physics, higher mathematics, computer science, computer modeling of telecommunication systems.

	Lecturer
	Niyazaliyev Kuandyk,  assistant
	Office clock
	Scheduled

	e-mail
	
	
	

	Telephones 
	+77081041651
	Auditorium 
	517, 531

	Description of the discipline
	Studying of methods of programming of digital devices, acquaintance with structure and architecture of FPGA, and also designing and creation of digital devices on the basis of FPGA.

	Course Objective

	Familiarizing students with the theoretical and experimental foundations of programming digital devices, mastering the basic methods of programming complex digital circuits, and teaching how to implement these methods in practice using Xillinx integrated circuits

	Learning Outcomes
	1. 1. Students must acquire the necessary knowledge to solve research problems, be able to use the necessary methods for developing digital devices based on FPGAs and perform non-standard tasks of various levels of complexity. Also, students should be able to choose the priorities of research activities to develop solutions and participate in their implementation, be able to work in a scientific team. Students should be able to generalize, systematize scientific information, be able to critically comprehend cognitive processes in the system, design a scenario for implementing research projects, be able to operate with large arrays of scientific information, work independently with its various sources, choose the necessary research methods, be able to formulate and solve problems, arising in the course of research activities and requiring in-depth professional knowledge.

	Literature and resources
	1. 1. Sergienko A.B. Digital signal processing. - St. Petersburg: Peter, 2002. - 608 c.

2. 2. Sato Yu. Signal processing. First meeting. / Transl. with yap .; floor ed. Yoshifumi Amemiya. - M .: Publishing house "Dodeca-XXI", 2002. -176 p.

3. 3. Zhanabaev Z.Zh., Imanbaeva A.K. , Almasbekov NE Computer modeling in radiophysics and electronics. - Almaty: Kazakh University, 2005. - 144 p.

4. Available online: Additional training material for homework and projects will be available on your website at univer.kaznu.kz. in the section of the IMCD.

	Organization of the course
	In studying this discipline, the basic concepts and syntax of the Verilog programming language are examined. The training course contains theoretical and practical information on the fundamentals of FPGA programming and task variants for the main sections of programming and design, as well as tasks that require logical reflection for students to perform laboratory and domestic work. The tasks are designed to develop and understand the concept and basic functionality of modern programmable logic integrated circuits, as well as the application of the knowledge gained in solving various physical and technical problems.

	Course Requirements
	1. 1. For each classroom session, you should prepare in advance, according to the schedule below. The preparation of the assignment should be completed before the classroom, where the topic is discussed.

2. 2. Homework will be distributed during the semester, as shown in the graph of the discipline.

3. 3. Most of the seminar sessions will include several practical assignments that can be accomplished by mastering the theoretical knowledge that is given during the lecture and having done laboratory work. Also for the details in the IMCD are materials containing examples of the various tasks. Tasks can contain an ambiguous method of solution, since the creative approach of students is allowed when performing практических заданий.
4. 4. All subjects of the discipline are studied in stages and related.

5. When doing homework, the following rules should be observed:

6. • Homework must be completed on time. Later homework will not be accepted.

7. • All practical assignments are performed in the ISE Design environment and students protect their work during the workshop.

8. • You can work with another student while doing homework, provided that each of you works on a separate issue (a separate task).

	Evaluation policy
	Description of independent work
	The weight
	Learning Outcomes

	
	Hometasks

Building a graphics program

Laboratory works

Exams

TOTAL
	25%

10%

25%

40%

100%
	1,2

2

1,2
1,2

	
	Your final score will be calculated using the formula 
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Below are the minimum estimates in percentage terms:95% - 100%: А

90% - 94%: А-

85% - 89%: В+

80% - 84%: В


75% - 79%: В-

70% - 74%: С+

65% - 69%: С


60% - 64%: С-

55% - 59%: D+

50% - 54%: D-

            0% -49%: F

	Policy of discipline
	The relevant terms of homework or projects can be extended in case of mitigating circumstances (such as illness, emergency cases, accident, unforeseen circumstances, etc.) according to the Academic Policy of the University. The student's participation in the discussions and exercises in the class will be taken into account in his overall assessment for discipline. Constructive questions, dialogue, and feedback on the subject matter of discipline are welcomed and encouraged during classes, and the teacher will take into account the participation of each student in the class in the derivation of the final grade.

	Schedule of discipline


	Week
	Topic Title
	Hours
	Max. score

	Module 1

	1
	Seminar 1. Design and calculation of simple logic circuits
	1
	10

	
	Laboratory lesson 1. Design of simple logic circuits in the Xilinx ISE environment for use in the evaluation module DE FPGA Board
	
	5

	
	SRSP 1. Designing a complex function of Boolean algebra
	1
	5

	2
	Seminar 2. Combination and successive

FPGA devices
	
	5

	
	Laboratory exercise 2. Implementation of programs of combination and sequential

devices on FPGAs
	1
	-

	
	2. Structure and architecture of FPGAs
	1
	5

	3
	Seminar 3. Design of digital devices and digital control
	
	

	
	Laboratory lesson 3. Design of digital devices and digital control based on DE FPGA Board debug module
	1
	-

	
	SRSP 3. Design of digital devices (encoder, decoder)
	1
	10

	Module 2. 

	4
	Seminar 4. Development of memory modules.
	
	5

	
	Laboratory lesson 4. Development of memory modules on DE FPGA Board platform
	1
	10

	
	SSP 4. I / O block and configurable FPGA logic block.
	1
	5

	5
	Seminar 5. Counters
	
	

	
	Laboratory lesson 5. Simulation of counters
	1
	-

	
	SRSP 5. Quartz oscillator FPGA
	1
	5

	6
	Seminar 6. Frequency divider
	
	5

	
	Laboratory lesson 6. Designing a frequency divider
	1
	10

	
	SRSP 6. Configuration modes of FPGA.
	1
	5

	7
	Seminar 7. Simulation of the combination circuit
	
	

	
	Laboratory lesson 7. Simulation of the combination scheme
	1
	5

	
	SRSP 7. States of FPGAs
	1
	10

	
	1 Boundary control
	
	100

	Module 3.

	8
	Seminar 8. Simulation of data flow
	
	

	
	Laboratory lesson 8. Simulation of the data flow
	1
	20

	
	8. The configuration of the FPGA.
	1
	5

	9
	Seminar 9. Multiplexer and demultiplexer
	
	

	
	Laboratory lesson 9. Design of multiplexer and demultiplexer
	1
	-

	
	SRSP 9. Peripheral FPGA scanning
	1
	5

	10
	Seminar 10. Serial Detector
	
	

	
	10. Classification of a sequential detector
	1
	-

	
	SRSP 10. Graphic editor
	1
	10

	Module 4.

	11
	Seminar 11. The machine with final states
	
	

	
	Laboratory lesson 11. Modeling a machine with finite states
	1
	15

	
	SSR 11. Creating logical cores
	1
	5

	12
	Seminar 12. Memory RAM
	
	

	
	Laboratory lesson 12. Memory modeling
	1
	-

	
	SRSP 12. Design systems
	1
	5

	13
	Seminar 13. Module memory
	
	

	
	Laboratory lesson 13. Lab. The slave. 12. Memory modeling
	1
	15

	
	SRSP 13. Editors of the system.
	1
	5

	14
	Seminar 14. Memory Recording
	
	

	
	Laboratory lesson 14. Recording to the memory of the FPGA module
	1
	-

	
	SRSP 14. The compilation process.
	1
	5

	15
	Seminar 15. Complex digital signals in FPGAs
	
	

	
	Laboratory lesson 15. Designing complex signals
	1
	-

	
	SRSP 15. Animated graphics.
	1
	10

	
	2 Boundary control
	
	100

	
	Exam
	
	100
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