Zał. nr 4 do ZW 64/2012
	FACULTY ……… / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish ……………………………Procesory sygnałowe
Name in English …………………………..Digital Signal Processors
Main field of study (if applicable): ………Telekomunikacja (TEL) 

Specialization (if applicable): ……………

Level and form of studies: ………………1st level, full-time 
Kind of subject: …………………………obligatory 
Subject code …………….……….………ETEK043
Group of courses ………………..………YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	60
	
	30
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	
	
	
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

	1. K1EKA_W08 ,  

2. K1EKA _W14, 
3. K1EKA _W16   

4. K1EKA _W20 


	5. K1EKA _U05 
6. K1EKA_U06 
7. K1EKA_U12
8. K1EKA_U14 
9. K1EKA_U15 

10. K1EKA_U35


\
	SUBJECT OBJECTIVES
C1 – Acquiring of basic knowledge on DSP processor architecture and solution
C2 – Acquiring of knowledge on development tools for DSP processor environment for real time processing. 

C3 – Acquiring of knowledge on basic DSP processor peripherals

C4 – Acquiring of knowledge on market offer of DSP processors

C5 – Ability for development, testing and evaluation of programs implementing on DSP processor signal processing algorithms on the level of assembler and C language

C6 – Some experience in use of development tools for DSP processors environement




	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 – knows basic architecture of DSP processors especially fixed point (family C5000)
PEK_W02 – knows the work and speeding up methods and the way of its application
PEK_W03 – knows the basic peripherals of DSP processor and the way of using them

PEK_W04 – knows data representation used for different DSP architectures and processing tasks

PEK_W05 – knows rudiments of assembler language and special instructions speeding up typical data processing algorithms

PEK_W06 – knows the development tools for DSP processor program writing, debugging and evaluation

PEK_W07 – knows basic C-language libraries for signal processing application

relating to skills:

PEK_U01 – is able to analyze and evaluate programs written in assembler of basic DSP processors
PEK_U02 – is able to use the development tools of DSP system

PEK_U03 – is able to write in C language programs with the use of DSP libraries and selected functions of DSP/BIOS

PEK_U04 – is able to evaluate efficiency of DSP processing program 


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Syllabus presentation, Course qualification requirements, DSP path, signal processing formulas
	2

	Lec 2
	Different concepts of signal processing structures support. Architectures of fixed point DSP-s, basic acceleration mechanisms.
	

	Lec 3
	Assembler program structure, main DSP oriented instructions, work and limitations
	

	Lec 4
	Addressing modes, H&W support for data access and organization
	

	Lec 5
	Data representation and consequences 
	

	Lec 6
	First program of basic filter, filtering support instructions 
	

	Lec 7
	Code generation tools, how to use effective for program preparation, debugging and evaluation.
	

	Lec 8
	Time stamp in DSP – Timer configuration and use
	

	Lec 9
	Interrupt mechanism and its use for processing organization and data transfer – DMA channels in DSP
	

	Lec 10
	Faster, more effective – methods for processing improve
	

	Lec 11
	Data entering to the DSP system, methods and peripherals – CODEC circuits configuration and cooperation with McBSP port.
	

	Lec 12
	New algorithm development – problems and chances, IQ-math concept 
	

	Lec 13
	VLIW architecture, features and future perspectives 
	

	Lec 14
	Market offer of DSP processor and structures usable for Digital signal processing

Qualification test  
	

	Lec 15
	Multicore technique in DSP structure development 
	

	
	Total hours
	30


	Form of classes - laboratory
	Number of hours

	Lab 1
	Sampling and quantization effects identification 
	3

	Lab 2
	Code Composer Studio – basic tool for laboratory DSP procesor program development 
	3

	Lab 3
	Evaluation methods and tools for the DSP program efficiency
	3

	Lab 4
	Real time program work on DSP processor – RTOS is supporting task and debugging  
	3

	Lab 5
	Small filtering project development and testing
	3

	
	Total hours
	25


	TEACHING TOOLS USED

	N1. – Lecture with the set of illustration slides
N2. – Web page with the literature, lecture slides, illustration programs, processors docummentation 
N3. – Web page training tests [http://zts.ita.pwr.wroc.pl/moodle/]  

N4. – Elaboration of definition in the glossary, developed as the test qualification helping content
N5. – Laboratory entrance test preparation 

N6. – Laboratory praxis with final summary report.
N7. – Consultancy 

N8. – Individual studies of documentation 

N9. – self work – final test passing preparation


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 – W05
	E-tests + glossary description, laboratory discussions

	F2
	PEK_W06 – W07
	Laboratory work and preparation for the discussion of effects of work with technical documentation  

	F3
	PEK_U01 – 03
	entrance tests for the laboratory and laboratory reports),

	P = 0,7(final test) + 0,1*F1 + 0,1*F2 +0,1*F3


	PRIMARY AND SECONDARY LITERATURE

	[1]  PRIMARY LITERATURE:
[2]  Steve Smith; ”Cyfrowe przetwarzanie sygnałów. Praktyczny poradnik dla inżynierów i naukowców,” Warszawa, BTC 2007

[3]  Bruno Paillard; ”An Introduction To Digital Signal Processors”; Université de Sherbrooke January 2002 [wersja elektroniczna dla uczestników kursu]

[4]  S.M.Kuo, B.H.Lee; “Real Time Digital Signal Processing”; JW&S 2001, [wersja elektroniczna dla uczestników kursu]

[5]  http://zts.ita.pwr.wroc.pl/moodle/ 

SECONDARY LITERATURE:
[1]  Andrew Bateman, Iain Paterson-Stephens; ”The DSP Handbook Algorithms, Applications and Design Technoques”, Prentice Hall 2002.
[2]  TMS320C54x - ”User’s Guide”, Texas Instruments 2004 – dokumentacja producenta
[3]  TMS3320C5515 DSP System -  ”User’s Guide”, Texas Instruments 2012 – dokumentacja producenta

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

	Doc. Dr inż. Krzysztof Kardach, krzysztof.kardach@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
ETEK043 Digital Signal Processors 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY ……TEL
AND SPECIALIZATION ……………………………..
	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)
	K1TEL_W35
	C1
	Lec1-2
	N1-3, N7-9,

	PEK_W02
	K1TEL_W35
	C1
	Lec 3-4
	N1-3, N6-9,

	PEK_W03
	K1TEL_W35
	C1
	Lec 5, Lec 8-9
	N1-8,

	PEK_W04
	K1TEL_W35
	C2
	Lec 6-7, Lec 12
	N1-9

	PEK_W05
	K1TEL_W35
	C2
	Lec 10
	N1-7

	PEK_W06
	K1TEL_W35
	C3
	Lec 11
	N6-8

	PEK_W07
	K1TEL_W35
	C4
	Lec 13-14
	N2, N7-8

	PEK_U01 (skills)
	K1TEL_U31
	C5
	Lec 1-5
	N2-8

	PEK_U02
	K1TEL_U31
	C5
	Lec 6-7
	N2-8

	PEK_U03
	K1TEL_U31
	C6
	Lec 8-9
	N2-8

	PEK_U04
	K1TEL_U31
	C6
	Lec 11
	N2-8


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

*** - from table above

