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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish


Projektowanie aparatury elektronicznej

Name in English


Design of electronic instrumentation

Main field of study (if applicable):
Electronics 

Specialization (if applicable): 

Level and form of studies: 

2nd level, full-time

Kind of subject: 


obligatory

Subject code



EKEU003

Group of courses


NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	120
	
	
	
	

	Form of crediting
	crediting with grade
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	
	

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


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1.




\
	SUBJECT OBJECTIVES
C1. Acquisition of basic knowledge on the design of electronic devices using the latest tools and methods.
C2. Acquisition of knowledge about the requirements for electronic medical equipment, and the review of knowledge about sensors and transducers used in electronic instrumentation.
C3. Acquisition of knowledge about power systems used in electronic instrumentation, advantages disadvantages of different solutions and areas of possible applications.
C4. Acquisition of basic knowledge of analog signals and systems, their conditioning.
C5. Acquisition of basic knowledge about the look of digital signal processing systems.
C6. Acquisition of basic knowledge of programmable logic circuits and the design tools and methods of testing.
C7. Acquisition of knowledge about interfaces and communication protocols used in electronic instrumentation.
C8. Acquisition of knowledge about the tools and methods of embedded software and also the review of knowledge about operating systems designed for use in embedded systems.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 - explains the concept of the cognitive process and formulate short description of its components with respect to the methodology used in the design of electronic equipment.

PEK_W02 - defines and describes the stages of the design of electronic devices

PEK_W03 - defines the types of sensors and transducers used in electronic instrumentation and select the type of sensor for their application

PEK_W04 - formulates the needs and requirements for electronic medical devices and describe the stages of the design process

PEK_W05 - distinguishes and characterises the types of power supply systems used in electronic instrumentation, identify their strengths and weaknesses and can define the area of possible applications

PEK_W06 - distinguishes the nature of analog signals and suggest their  conditioning for design solutions 

PEK_W07 - defines a digital signal, enumerate and describe the methods chosen analogue - digital.

PEK_W08 - describes methods of digital signal processing, and indicate examples of hardware and software solutions

PEK_W09 - describes the digital systems, describe the architecture of programmable devices, identify examples of their use

PEK_W10 - lists and explains the logic design methods. One can describe hardware description languages.

PEK_W11 - explains the concept of virtual instrument and describe its components and replace the interfaces and network protocols used in distributed data acquisition systems.

PEK_W12 - selects tools (appropriate to the needs) and development environment for creating virtual instruments and characterize the design patterns used in the design of today's virtual instruments

PEK_W13 - names and defines the characteristics of the basic limitations of software design for embedded systems

PEK_W14 - explains the issue of concurrency occurring in programming electronic devices.

PEK_W15 - names and a shortly explains the issue of operating systems designed for embedded systems.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Organization matters, conditions of gaining credit. Cognitive process
	2

	Lec 2
	Introduction to the design of electronic devices - requirements specification, assessment of needs and opportunities, formulation and validation of design assumptions
	2

	Lec 3
	Sensors and transducers used in electronic instrumentation, characteristics, application examples
	2

	Lec 4
	Design of medical devices - specification and requirements electronic medical devices
	2

	Lec 5
	Power supply and its importance in electronic instrumentation
	2

	Lec 6
	Analog signal conditioning
	2

	Lec 7
	Characteristics of digital systems. Digital-analog processing
	2

	Lec 8
	Digital signal processing - hardware and software
	2

	Lec 9
	Digital circuits. Architecture of programmable SPLD, CPLD and FPGA. Applications of programmable devices
	2

	Lec 10
	Designing logic circuits. Hardware description languages. implementation in CPLD and FPGA structures. Combinational circuits and sequential blocks of IP core.
	2

	Lec 11
	The concept and components of virtual instrument.
	2

	Lec 12
	Overview of measurement interfaces and protocols used for data acquisition. Characteristics of modular standards (PXI and VXI). Network protocols based on TCP / IP standards used for building distributed systems infrastructure acquisition using computer networks (LXI/VXI-11, DataSocket).
	2

	Lec 13
	Overview of tools and programming environments that allow the creation of virtual instruments. The concept of design pattern.
	2

	Lec 14
	Modern virtual instruments - design patterns.
	2

	Lec 15
	Software embedded systems. Basic characteristics and limitations of software design for embedded systems. Tools and the environment to design and run the software - characteristics and review. Characteristic of embedded software design patterns.
	2

	
	Total hours
	30

	TEACHING TOOLS USED

	N1. Lecture with multimedia

N2. Self work combined with studies in literature

N3. Self student work - preparation to the 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_W01÷PEK_W15
	Final test

	C=F1


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] 
Stranneby D., Cyfrowe przetwarzanie sygnałów. Metody. Algorytmy. zastosowania, BTC, Legionowo 2004

[2] 
Pasierbiński J., Zbysiński P., Układy programowalne w praktyce, WKŁ, Warszawa 2002

[3] 
Tłaczała W., Środowisko LabVIEW w eksperymencie wspomaganym komputerowo, WNT, Warszawa 2002

[4] 
Gupta S., John J., Virtual Instrumentation Using Labview, McGraw-Hill, 2005

[5] 
Hennel J., Podstawy elektroniki półprzewodnikowej, WNT, Warszawa 2003
SECONDARY LITERATURE:
[1] 
Mano M., Kime Ch., Podstawy projektowania układów logicznych i komputerów, WNT, Warszawa 2007

[7] 
Berthold M., Hand D.J., Intelligent Data Analysis. Springer, Berlin-Heidelberg-New York 2007

[8] 
Mishra U.K, Singh J., Semiconductor Device Physics and Design, Springer-Verlag, Dordrecht 2008

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

	Janusz Mroczka, Professor; janusz.mroczka@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Design of electronic instrumentation

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY 

Electronics

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 
	K2EKA_W09
	C1
	Lec 1
	1,2

	PEK_W02
	K2EKA_W09
	C1,C2
	Lec 2
	1,2

	PEK_W03
	K2EKA_W09
	C2
	Lec 3
	1,2

	PEK_W04
	K2EKA_W09
	C1,C2
	Lec 4
	1,2

	PEK_W05
	K2EKA_W09
	C3
	Lec 5
	1,2

	PEK_W06
	K2EKA_W09
	C4
	Lec 6
	1,2

	PEK_W07
	K2EKA_W09
	C5
	Lec 7
	1,2

	PEK_W08
	K2EKA_W09
	C5
	Lec 8
	1,2

	PEK_W09
	K2EKA_W09
	C6
	Lec 9
	1,2

	PEK_W10
	K2EKA_W09
	C6
	Lec 10
	1,2

	PEK_W11
	K2EKA_W09
	C7
	Lec 11
	1,2

	PEK_W12
	K2EKA_W09
	C7
	Lec 12
	1,2

	PEK_W13
	K2EKA_W09
	C8
	Lec 13
	1,2

	PEK_W14
	K2EKA_W09
	C8
	Lec 14
	1,2

	PEK_W15
	K2EKA_W09
	C8,C1
	Lec 15
	1,2,3


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

*** - from table above

