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2nd level, full-time
Kind of subject: 
obligatory 
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ETEU616
Group of courses
YES



	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	1
	

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


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 



\
	SUBJECT OBJECTIVES
C1 
Understanding the principles and the problems of data exchange between devices and systems that work with microcontrollers via a standard (general purpose) and specialized serial communication interfaces.
C2
Acquiring the knowledge how to connect systems / Analog / Digital with microcontrollers with the standard (general purpose) and specialized serial interfaces.
C3
Develop skills preparation, development, validation and implementation of software testing and utility microcontrollers.
C4
Acquisition and consolidation of ability to work in a group of student responsibility in the activities of engineering integrity, compliance with the standards and rules in academia and engineering.


	SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_W01
knows how to describe the rules for the exchange of data between microcontrollers,

PEK_W02
has knowledge to describe the principles of operation of selected standard serial interfaces such as RS232/422/485, I2C-Bus/SMBus, SPI / Microwire, 1 wire, CAN, USB,
PEK_W03 
knows how to describe the basics of descriptions and application layer selected, serial communication interfaces, such as CANopen, USB,
PEK_W04 
knows how to describe the current-voltage characteristics and frequency selected, serial communication interfaces,
PEK_W05 
has knowledge to describe the principles of analog circuits found in standard serial interfaces, such as inverters, electricity, security systems, signal amplifiers (current and voltage),

PEK_W06 
has knowledge to propose methods for analog signal processing in a form acceptable to the serial communication interfaces,
PEK_W07 
knows how to select the types of analog and microcontroller debug tools,
relating to skills:

PEK_U01
can analyze the measurement problems of analog signals, analog-to-digital and digital-to-analog converters with standard interfaces,

PEK_U02 
has the skills to choose the analog microprocessor systems for serial data transmission, signal level conversion and electrostatic protection,

PEK_U03 
has the skills to interpret and evaluate the usefulness of the expected performance data,

PEK_U04 
has the skills to use the application layer interfaces, such as CANopen, USB,

PEK_U05 
can select efficient development environment for 32-bit RISC microcontrollers,

PEK_U06 
has the skills to prepare, create, validate and deploy software testing and utility functions, 

PEK_U07 
has the skills to interpret and implement the results of their work in a public forum,

PEK_U08 
can interpret the results of their work.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction to microcontroller interface. Description RS232/485 standard.
	1

	Lec 2
	SPI / Microwire and 1-wire standard, principles of data transmission. 
	2

	Lec 3
	I2C-bus standard description.
	2

	Lec 4
	Applications  of  I2C-Bus/SMBus standard.
	2

	Lec 5
	Description of the CAN standard.
	2

	Lec 6
	Basics CANopen protocol. Applications.
	2

	Lec 7
	USB standard description. Descriptors, the enumeration process.
	3

	Lec 8
	Serial interface applications.
	1

	
	Total hours
	15


	Form of classes - project
	Number of hours

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

	Proj 2-5
	Presentations principles of co-operation of sensors and measuring transducers with microcontrollers for the selected interface.
	7

	Proj 6-8
	Presentation of the microcontroller control software that communicates via the embedded controller or by programming the sensor / transmitter of electrical and non-electrical signals.
	7

	
	Total hours
	15


	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 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_W01 ÷ PEK_W07
PEK_U01 ÷ PEK_U08
	Presentations solutions, application programs, the problems encountered and how to resolve them.

	F2
	PEK_W01 ÷ PEK_W07
	Test.

	C = 0.1*F1 + 0.9*F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]
Technical documentation and  applications note: RS232/485, SPI/Microwire, I2C-Bus/SMBus, CAN/CANopen, USB, 1-wire (available online). 

[2] 
W. Mielczarek: Szeregowe interfejsy cyfrowe. Helion, Gliwice 1993. 

[3] 
J. Bogusz: Lokalne interfejsy szeregowe. BTC, Legionowo 2004. 

[4] 
P. Hadam: Projektowanie systemów mikroprocesorowych. BTC, Legionowo 2004. 

SECONDARY LITERATURE:
[1] 
W. Winiecki: Organizacja komputerowych systemów pomiarowych. Oficyna Wydawnicza PW, Warszawa 1997. 

[2] 
W. Mielczarek: USB. Uniwersalny interfejs szeregowy. Helion, Gliwice 2005. 

[3] 
Zb. Hajduk: Mikrokontrolery w systemach zdalnego sterowania. BTC, Legionowo, 2005. 

[4] 
T. Jabłoński: Karty SD/MMC w systemach mikroprocesorowych. 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
Selected interface in microcontrollers 
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_W04
	C1
	Lec 1
	1, 4, 6

	PEK_W02
	S2EAE_W04
	C1, C2
	Lec 1 ÷ Lec 8
	1, 4, 6

	PEK_W03
	S2EAE_W04
	C3
	Lec6, Lec 8
	1, 4, 6

	PEK_W04
	S2EAE_W04
	C1, C2, C3
	Lec 1 ÷ Lec 8
	1, 4, 6

	PEK_W05, PEK_W06
	S2EAE_W04
	C1, C2
	Lec 1 ÷ Lec 8
	1, 4, 5, 6

	PEK_W07
	S2EAE_W04
	C1, C2, C3
	Lec 1 ÷ Lec 8
	1, 4, 5, 6

	PEK_U01 (skills), PEK_U02
	S2EAE_U04
	C1, C2
	Proj 2 ÷ Proj 8, individually
	2, 3, 4, 5

	PEK_U03
	S2EAE_U04
	C1, C2
	Proj 2 ÷ Proj 8, individually
	2, 3, 4, 5

	PEK_U04
	S2EAE_U04
	C1, C2
	Proj 2 ÷ Proj 8, individually
	2, 3, 4, 5

	PEK_U05, PEK_U06
	S2EAE_U04
	C3
	Proj 2 ÷ Proj 8, individually
	2, 3, 4, 5

	PEK_U07, PEK_U08
	S2EAE_U04
	C1, C2, C2
	Proj 2 ÷ Proj 8, individually
	2, 3, 4, 5


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

*** - from table above

