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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Układy programowalne
Name in English
Programmable devices
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
1st level, full-time
Kind of subject: 
obligatory
Subject code
ETES626
Group of courses
YES


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	
	
	

	Number of hours of total student workload (CNPS)
	30
	
	
	
	

	Form of crediting
	Crediting with grade
	
	
	Crediting with grade
	

	For group of courses mark (X) final course
	
	
	
	X
	

	Number of ECTS points
	
	
	
	3
	

	including number of ECTS points for practical (P) classes 
	-
	
	
	2
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	
	
	1
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
 


\
	SUBJECT OBJECTIVES
C1. Students acquire basic knowledge about programmable logic devices, in particular knowledge in the area of:

C1.1. architecture of CPLD and FPGA devices,

C1.2. design tools for programmable devices,

C1.3. hardware description language VHDL, 

C1.4. implementation of combinational and sequential logic in CPLD and FPGA structures.

C2. Students acquire skills:

C2.1. ability to use the software for designing and simulation of logic circuits in CPLD and FPGA structures,

C2.2. ability to implementation of combinational and sequential circuits in VHDL language.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 - is able to describe architecture and complexity of programmable logic devices CPLD and FPGA, is able to describe sample applications of programmable devices and the differences between programmable devices and microprocessors

PEK_W02 - is able to describe design tools for programmable logic devices, is able to describe each phase of project building (description, synthesis, implementation, verification) and testing methods for programmable logic devices
PEK_W03 – is able to describe hardware description languages and differences between classical sequential languages and hardware description languages, is able to describe basic concurrent and sequential instructions of VHDL language 

PEK_W04 - is able to describe methods of description of logic circuits in VHDL language

PEK_W05 - is able to describe methods of implementation of basic combinational logic circuits (multiplexers, demultiplexers, coders, decoders, arithmetic circuits)
PEK_W06 - is able to describe methods of implementation of basic sequential circuits (flip-flops, registers, shift registers, counters, memory)

PEK_W07 - is able to describe methods of description of finite state machines with ASM diagrams and graphs, is able to describe methods of implementation of state machines in VHDL language
PEK_W08 - is able to describe sequential circuits using datapath - controller partitioning, is able to describe construction of a microprocessor and methods of implementation of microprocessors in VHDL language
PEK_W09 - is able to describe IP cores and is able to describe how to use them in an integrated development environment
relating to skills:

PEK_U01 - is able to use an integrated development environment for CPLD and FPGA programmable devices
PEK_U02 - is able to create and test logic circuits in VHDL language

PEK_U03 - is able to create program in VHDL language that describes schematic diagram of logic circuit

PEK_U04 - is able to create in VHDL language circuits like multiplexers, demultiplexers, coders, decoders, simple arithmetic circuits
PEK_U05 - is able to create in VHDL language sequential circuits like flip-flops, registers, shift registers, counters, memory 

PEK_U06 - is able to create ASM diagrams and synchronous graphs of sequential logic circuits based on a verbal description 

PEK_U07 - is able to create programs in VHDL language implementing finite state machines which are described by ASM diagrams or graphs 
PEK_U08 - is able to create hierarchical projects
PEK_U09 - is able to use IP cores in own designs 


	PROGRAMME CONTENT

	Form of classes - lecture
	Number
of hours

	Lec1, Lec2
	Architecture of CPLD and FPGA devices
	3

	Lec2, Lec3
	Development tools, methods of design description, synthesis, simulation and testing
	2

	Lec3, Lec4
	Hardware description language - VHDL
	3

	Lec5
	Implementation of combinational circuits
	2

	Lec6, Lec7
	Implementation of sequential circuits
	3

	Lec7, Lec8
	IP cores, examples, applications
	2

	
	Total hours
	15


	Form of classes - project
	Number
of hours

	Pr1
	Introduction to design tools for CPLD and FPGA devices. Creation and behavioral simulation of a simple project
	2

	Pr2
	Introduction to basic VHDL concepts and constructions. Description of combinational logic circuits using logic equations. Description of logic circuits based on schematic diagrams
	2

	Pr3, Pr4
	Implementation of combinational logic circuits based on truth table. Implementation of multiplexers, demultiplexers, coders, decoders
	4

	Pr5, Pr6
	Implementation of combinational arithmetic units - adder, multiplier
	4

	Pr7
	Implementation of basic sequential logic blocks. Use of the process in VHDL language
	2

	Pr8
	Implementation of sequential logic blocks. Counter design in VHDL language
	2

	Pr9 - Pr11
	Finite state machine description using ASM diagram and graph. Implementation of finite state machines in VHDL language.
	6

	Pr12 - Pr14
	Hierarchical project, datapath - controller partitioning. Controller as finite state machine
	6

	Pr15
	Digital system design with the use of IP core
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	1. Lecture with slides

2. Project - discussion of possible implementations

3. Project - discussion of the solution proposed by student
4. Consultations
5. Own work - preparation for project
6. Own work - individual study and preparation for final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01 - PEK_U09
	Evaluation of the projects, discussion

	F2
	PEK_W01 - PEK_W09
	Test

	P=0,7*F1+0,3*F2


	PRIMARY AND SECONDARY LITERATURE

	[1]  PRIMARY LITERATURE:
[2]  P. Zbysiński, J. Pasierbiński, Układy programowalne, pierwsze kroki, BTC, Warszawa 2004

[3]  M. Zwoliński, Projektowanie układów cyfrowych z wykorzystaniem języka VHDL, WKŁ, Warszawa 2007

[4]   J. Majewski, P. Zbysiński, Układy FPGA w przykładach, BTC, Legionowo 2007

[5]  K. Skahill, Język VHDL: projektowanie programowalnych układów logicznych, WNT, Warszawa 2004

SECONDARY LITERATURE:
[1]  W. Wrona, VHDL język opisu i projektowania układów cyfrowych, Wydawnictwo Pracowni Komputerowej Jacka Skalmierskiego, Gliwice 2000

[2]  M. Mano, Ch. Kime, Podstawy projektowania układów logicznych i komputerów, WNT, Warszawa 2007

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Andrzej Stępień, Ph.D., andrzej.f.stepien@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Programmable devices
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01
	S1EAE_W07
	C1.1
	Lec1, Lec2
	1, 4, 6

	PEK_W02
	S1EAE_W07
	C1.2
	Lec2, Lec3
	1, 4, 6

	PEK_W03, PEK_W04
	S1EAE_W07
	C1.3
	Lec3, Lec4
	1, 4, 6

	PEK_W05
	S1EAE_W07
	C1.3
	Lec5
	1, 4, 6

	PEK_W06,

PEK_W07
	S1EAE_W07
	C1.3, C1.4
	Lec6, Lec7
	1, 4, 6

	PEK_W08
	S1EAE_W07
	C1.3, C1.4
	Lec6, Lec7
	1, 4, 6

	PEK_W09
	S1EAE_W07
	C1.3, C1.4
	Lec7, Lec8
	1, 4, 6

	PEK_U01
	S1EAE_U05
	C2
	Pr1
	2, 3, 4, 5

	PEK_U02
	S1EAE_U05
	C2
	Pr1
	2, 3, 4, 5

	PEK_U03
	S1EAE_U05
	C2
	Pr2
	2, 3, 4, 5

	PEK_U04
	S1EAE_U05
	C2
	Pr3 - Pr6
	2, 3, 4, 5

	PEK_U05
	S1EAE_U05
	C2
	Pr7, Pr8
	2, 3, 4, 5

	PEK_U06, PEK_U07
	S1EAE_U05
	C2
	Pr9 - Pr11
	2, 3, 4, 5

	PEK_U08
	S1EAE_U05
	C2
	Pr12 - Pr14
	2, 3, 4, 5

	PEK_U09
	S1EAE_U05
	C2
	Pr15
	2, 3, 4, 5


