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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Cyfrowe kontrolery sygnałów

Name in English
Digital signal controllers

Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies:
2nd* level, full-time
Kind of subject:
obligatory
Subject code
ETEU607
Group of courses
YES


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	
	30
	

	Number of hours of total student workload (CNPS)
	90
	
	
	30
	

	Form of crediting
	Examination
	
	
	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
	
	
	2
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 


	SUBJECT OBJECTIVES
C1
Understanding problems and principles of the organization and the CMSIS standard applications.

C2 Develop skills preparation, development, validation and implementation of software testing and microcontrollers application.

C3 Acquisition and consolidation of ability to work in a group of student responsibility in the activities of engineering integrity, compliance with the rules and principles applicable in the academic and engineering.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01
knows how to describe algorithms and data conversions used in digital signal processors (DSP),

PEK_W02
has knowledge to describe the rules of arithmetic has-(Q31, Q15, Q7) and floating point arithmetic, and saturation,

PEK_W03
has knowledge to describe the functions and programs of the library included in the standard CMSIS, 

PEK_W04
knows how to describe the method for selecting the basic electrical parameters of a family of digital signal controllers, Cortex-M4,


PEK_W05
has knowledge to describe the principles of documentation CMSIS-compliant,

PEK_W06 
has knowledge to the selection of tools and runtime types of microcontrollers and digital signal controllers,

PEK_W07
knows how to describe methods of programming embedded controllers, serial interfaces in 32? Bit digital signal controller (DSC).
relating to skills:

PEK_U01
can analyze the problems involved in digital data processing,
PEK_U02
has the ability to choose the appropriate conversion algorithms, and data transformations,

PEK_U03 
has the skills to interpret the results of calculations using the standard CMSIS library,

PEK_U04
has the ability to use the standard CMSIS library to control programs of the mechanical objects,

PEK_U05 
can choose the right microcontroller for applications designed for electrical parameters, productivity and efficiency,

PEK_U06
has the skills to prepare, create, validate and implement microcontrollers testing and functional software,

PEK_U07
can present the results of their work in a public forum
PEK_U08
can interpret and implement the results of their work.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of
 hours

	Lec 1
	Introduction to the subject. 32-bit microcontroller Cortex-Mx family architecture, memory types, addressing rules, and internal peripheral.
	2

	Lec 2
	Microcontrollers Cortex-Mx family programming. IDE.
	2

	Lec 3
	Library programs, CMSIS. 
	2

	Lec 4
	Structure of digital signal controllers.
	2

	Lec 5
	Applications of digital signal controllers in consumer electronics.
	2

	Lec 6
	Applications of digital signal controllers in test, measuring instrumentation and industrial applications.
	2

	Lec 7
	Development future of the digital signal controller (DSC) and digital signal processors (DSPs).
	3

	
	Total hours
	15


	Form of classes - project
	Number of hours

	Proj 1
	Organization activities, chapter topics and scope of projects.
	2

	Proj 2-5
	Presentations of principles CMSIS libraries for specific tasks / calculation programs.
	14

	Proj 6-8
	DSC microcontroller application software presentation, executing algorithms, data processing and objects control. 
	14

	
	Total hours
	30


	TEACHING TOOLS USED

	N1.
Traditional lectures using multimedia projector and condensed material / content of the lectures posted on the website of the object.

N2.
Project classes: concepts and solutions presentation
N3.
Project classes: software presentation that controls the exchange of data between the microcontroller and the sensor / transmitter.

N4.
Consultation.

N5.
Own work in the preparation, deployment, testing and documentation of software that controls the exchange of data microcontroller - sensor / transmitter.

N6.
Homework – studies and preparation for the examination.


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_W01 ÷ PEK_W08
PEK_U01 ÷ PEK_U08,
	Presentations solutions, application programs, the problems encountered and how to resolve them.

	F2
	PEK_W01 ÷ PEK_W08
	Examination

	C = 0.1*F1 + 0.9*F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] 
Cortex-M family technical documentation: Atmel, Cypress, Freescale, NXP (Philips Semiconductors), STMicroelectronics, Texas Instruments (available online). 

[2] 
L. Bryndza: LPC2000. Mikrokontrolery z rdzeniem ARM7. BTC, Legionowo 2007. 

[3] 
J. Majewski: Programowanie mikrokontrolerów LPC2000 w języku C pierwsze kroki. BTC, Legionowo, 2010. 

[4] 
St. Furber: ARM System-on-chip Architecture. Second Edition, Addison-Wesley, 2000. 

[5] 
A. Sloss, D. Symes, Ch. Wright: ARM System Developer’s Guide. Morgan Kauffman, 2004. 

[6] 
D. Seal: ARM Architecture Reference Manual. Second Edition, Addison-Wesley, 2001. 

[7] 
J. Yiu: The Definitive Guide to the ARM Cortex-M0. Elsevier Inc. 2011. 

[8] 
J. Yiu: The Definitive Guide to the ARM Cortex-M3. Second Edition. Elsevier Inc. 2010. 
SECONDARY LITERATURE:
[1]
E. Stawski: Mikrokontrolery LPC2000 w przykładach. BTC, Legionowo, 2009. 

[2]
R. Brzoza-Woch: Mikrokontrolery AT91SAM7 w przykładach. BTC, Legionowo, 2009. 

[3]
K. Paprocki: Mikrokontrolery STM32 w praktyce. BTC, Legionowo, 2009. 

[4]
L. Bryndza: Mikrokontrolery z rdzeniem ARM9 w przykładach. BTC, Legionowo, 2009.


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

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


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Digital signal controllers

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 (knowledge)
	S2EAE_W02
	C1
	Lec 1
	N1, N4, N6

	PEK_W02
	S2EAE_W02
	C1
	Lec 1 ÷ Lec 7
	N1, N4, N6

	PEK_W03
	S2EAE_W02
	C1, C2
	Lec 1 ÷ Lec 7
	N1, N4, N6

	PEK_W04
	S2EAE_W02
	C1, C2
	Lec 3 ÷ Lec 6
	N1, N4, N6

	PEK_W05, PEK_W06
	S2EAE_W02
	C1, C2
	Lec 3 ÷ Lec 6
	N1, N4, N5, N6

	PEK_W07
	S2EAE_W02
	C1, C2
	Lec 1 ÷ Lec 7
	N1, N4, N5, N6

	PEK_U01 (skills) ÷

PEK_U08
	S2EAE_U02
	C1, C2, C3
	Proj 2 ÷ Proj 8
individually
	N2, N3, N4, N5


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

