SYLLABUS 

1. Information about the program
	1.1 Higher education institution
	 Politehnica University Timisoara 

	1.2 Faculty
 / Department

	 Electronics Telecommunications and Information Technologies 

	1.3 Chair
	▬

	1.4 Field of study (name/code
)
	 Electronics Telecommunications and Information Technologies Engineering / 20.20.10  

	1.5 Study cycle
	Master 

	1.6 Study program (name/code/qualification)
	 Communications Networks Engineering / 20.20.10 / 2153  


2. Information about discipline
	2.1 Name of discipline/The educational classe

	 Antennas and Wave Propagation / field subject 

	2.2 Coordinator (holder) of course activities
	 Aldo De Sabata 

	2.3 Coordinator (holder) of applied activities

	 Aldo De Sabata 

	2.4 Year of study

	1 
	2.5 Semester
	1 
	2.6 Type of evaluation
	D  
	2.7 Type of discipline

	DA  


3. Total estimated time (direct activities (fully assisted), partially assisted activities and unassisted activities
)
	3.1  Number of hours fully assisted/week
	 4  ,of which:   
	3.2 course
	 2 
	3.3 seminar/laboratory/project
	 2 

	3.1* Total number of hours fully assisted/sem.
	 56  ,of which:   
	3.2* course
	28 
	3.3* seminar/laboratory/project
	 28 

	3.4 Number of hours partially assisted/week
	 0  ,of which: 
	3.5 project, research
	0  
	3.6 training
	 0 
	3.7 hours designing M.A. dizertation
	0 

	3.4* Number of hours pasrtially assisted/ semester
	 0  ,of which: 
	3.5* project of research
	 0 
	3.6* training
	 0 
	3.7* hours designing M.A. dizertation
	0  

	3.8 Number of hours of unassisted activities/ week
	 3  ,of which: 
	Additional documentation in the library, on specialized electronic platforms, and on the field
	1 

	
	
	Study using a manual, course materials, bibliography and lecture notes
	1  

	
	
	Preparation of seminars/ laboratories, homework, assignments, portfolios, and essays
	 1 

	3.8* Total number of hours of unasssited asctivities/ semester
	42  ,of which: 
	Additional documentation in the library, on specialized electronic platforms, and on the field
	14 

	
	
	Study using a manual, course materials, bibliography and lecture notes
	14 

	
	
	Preparation of seminars/ laboratories, homework, assignments, portfolios, and essays
	14 

	3.9 Total hrs./week

	 7  

	3.9* Total hrs./semester
	 98  

	3.10 No. of credits
	 5 


4.
Prerequisites (where applicable)
	4.1 Curriculum
	· High Frequency Technique  

	4.2 Competencies
	· Proficiency in Matlab, proper operation of general purpose and high frequency equipment 


5.
Conditions (where applicable)
	5.1 of the course
	· Available lecture notes on the Virtual Campus  

	5.2 to conduct practical activities
	· High frequency equipment, computers, Matlab environment, supporting material on the Virtual Campus  


6.
Specific competencies acquired through this discipline
	Specific competencies
	·  Knowledge of main antenna types and radiation mechanisms

· Knowledge of fundamental phenomena related to wave propagation in free space and material media

· Knowledge of antenna parameters

· Knowledge of antenna arrays operation

· Knowledge of adaptive methods applied to design and operation of sensor arrays

·  Familiarity with main antenna types and arrays used in modern wireless communications networks  

	Professional competencies ascribed to the specific competencies
	·  Selection, synthesis and comparative evaluation of theoretical concepts, models, analysis techniques and methods from the field of telecommunications

· Development of hardware and software applications for telecommunication networks by using contemporary technologies    

	Transversal competencies ascribed to the specific competencies
	·  Critique oriented, innovation and research skills associated to identification of own learning and formation necessities

· Skills of transmission of ideas, problems and project solutions, initiatives in inter-disciplinary cooperation     


7.
Objectives of the discipline (based on the grid of specific competemcies acquired)
	7.1 The general objective of the discipline
	· Development of competencies concerning operation and design af antennas and antenna systems and arrays, fixed and adaptive, as well as concerning propagation of electromagnetic waves in communication networks  

	7.2 Specific objectives
	· Knowledge of operation and parameters of linear antennas
· Knowledge of operation and parameters of loop antennas
· Knowledge of operation and parameters of aperture antennas
· Knowledge of operation and design of antenna arrays
· Understanding of mechanisms of wave propagation in various media

· Understanding the impact of the choice of the antenna system in communication networks  


8.
Content
	8.1 Course
	Number of hours
	Teaching methods

	Maxwell equations in complex notation; parameters of material media  
	3 
	 Lectures based on PowePoint presentations sustained by whiteboard calculations and interaction with auditory by Q&A sessions  

	 The Helmholtz equation; plane waves; polarization 
	2 
	

	Boundary conditions; Snellius-Descartes laws; Fresnel coefficients  
	2 
	

	Radiation of elementary dipole and linear antennas  
	3 
	

	 Radiation of magnetic dipole and loop antennas 
	3 
	

	Aperture antennas  
	3 
	

	Wave interference  
	2 
	

	 Reciprocity 
	2 
	

	Antenna arrays  
	4 
	

	 Adaptive methods in antenna array theory 
	4 
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	Bibliography
   
Aldo De Sabata Antennas and Wave Propagation, note de curs şi aplicaţii în format PDF pe Campus Virtual, 2018

A. Ignea, E. Mârza, A. De Sabata, Antennas and Propagation, Timişoara: Ed. de Vest, 2002 (in Romanian).

C. Balanis, Antenna Theory - Analysis and Design, 3rd Edition, NJ: Wiley, 2005  


	8.2 Applied activities

	Number of hours
	Teaching methods

	Representation of fields by complex amplitudes; polarization of waves  
	4  
	 Matlab scripts

Demonstrations of measurements in the HF spectral range 

	 Elementary dipole radiation 
	4 
	

	Magnetic dipole radiation and loop antennas  
	4 
	

	Linear antennas  
	4 
	

	Antenna arrays with short and long dipoles  
	4 
	 Matlab scripts 

	Horn antennas (microstrip and X band) and log-periodic antenna  
	4 
	Experimental demonstrations and hands-on 

	Adaptive methods for antenna arrays  
	4 
	 Matlab 

	  
	  
	  

	  
	  
	  

	Bibliography
  
Aldo De Sabata Antennas and Wave Propagation, note de curs şi aplicaţii în format PDF pe Campus Virtual, 2018

A. Ignea, E. Mârza, A. De Sabata, Antennas and Propagation, Timişoara: Ed. de Vest, 2002 (Appendix - in Romanian)

NI USRP Application Notes, https://kb.ettus.com/Application_Notes, accessed May 22 2019

Sivers Labs Application Notes - available in the laboratory room
  


9.
Coroboration of the content of the discipline with the expectations of the main representatives of the epistemic community, professional associations and employers in the field afferent to the program
	·  Importance of technological aspects concerning antennas and propagation is continuously increasing due to the wireless paradigm in communication networks.

· Ongoing demand for new applications, with enhanced capabilities in the field determines an increased interest in research and development, as demonstrated  by the contemporary research activity.

· In the region of Timişoara, a series of facilities have been developed by multinational companies with interest in the field. From the larges ones, we have Kathrein - antennas conception and production, Nokia (ex Alcatel) with activity in communication networks, including wireless and Continental - conception and production of Automotive systems. Numerous smaller firms with interest in the field of this course are present. 


10. Evaluation
	Type of activity
	10.1 Evaluation criteria

	10.2 Evaluation methods
	10.3 Share of the final grade

	10.4 Course
	 Ability to answer theoretical questions of problem type (quiz)   
	 Written examination 
	 50% 

	10.5 Applied activities 
	S:      
	  
	  

	
	L:    Ability to write Matlab scripts concerning antenna radiation, to use specific equipment, to understand and discuss results of specific measurements  
	 Computer hands-on test and homework 
	 50% 

	
	P:      
	  
	  

	
	Pr:          
	  
	  

	
	Tc-R
:    
	  
	   

	10.6 Minimum performance standard (minimum amount of knowledge necessary to pass the discipline and the way in which this knowledge is verified


	·   Elementary knowledge concerning the electromagnetic field in a harmonic steady state

· Elementary knowledge concerning polarization of waves

· Elementary understanding of the electromagnetic radiation phenomenon

· Knowledge of main antenna parameters

· Knowledge is verified by means of minimum performance standards at the written examination and laboratory tests 


	Date of completion
	Course coordinator
(signature)
	Coordinator of applied activities
(signature)

	 22.05.2019  
	…………………….………
	…………………….………


	Head of Department
 (signature) 
	Date of approval in the Faculty Council 

	Dean
(signature)

	             …………………….………
	   
	…………………….………


� The form corresponds to the Syllabus promoted by OMECTS 5703/18.12.2011 (Annex 3), updated based on the Specific Standards ARACIS of December 2016.


� The name of the faculty which manages the educational curriculum to which the discipline belongs


� The name of the department entrusted with the discipline, and to which the course coordinator/holder belongs.


�  Fill in the code provided in HG no. 376/18.05.2016 or in HG similars annually updated.


� The educational classes of subjects (ARACIS – specific standards, art./paragraph 4.1.2.a) are: fundamental subjects, field subjects, majoring/specialization subjects.


�  The applied activities refer to: seminar (S) / laboratory (L) / project (P) / practice/training (Pr).


� The year of study to which the discipline is provided in the curriculum .


� The types of subjects (ARACIS – specific standards, art./paragraph 4.1.2.a) are: extended knowledge subject / advanced knowledge subject and synthetic subject (DA / DCAV and DS).


�  Within UPT, the number of hours from 3.1*, 3.2*,…,3.9* are obtained by multipling by 14 (weeks) the number of hours from 3.1, 3.2,…, 3.9. 


� The total number of hours/week is obtained by summing up the number of hours from 3.1, 3.4 şi 3.8.


� At least one title must belong to the department staff teaching the discipline, and at least one title must refer to a relevant work for the discipline, a national and international work that can be found in the UPT Library.


� The types of applied activities are those mentioned in 5. If the discipline containes more types of applied activities then they are marked, consecutively, in the table below. The type of activity will be marked distinctively under the form: „Seminar:”, „Laboratory:”, „Project:” and/or „Practice/Training:”.


� At least one title must belong to the staff teaching the discipline.


� The Syllabus must contain the evaluation method of the discipline, specifying the criteria, the metods and the forms of evaluation, as well as mentioning the share attached to these within the final mark. The evaluation criteria must correspond to all activities stipulated in the curriculum (course, seminar, laboratory, project), as well as to the methods of continuous assessment (homework, essays etc.)


� Tc-R= Homework-Reports


� For this point turn to  “Ghid de completare a Fișei disciplinei” found at: � HYPERLINK "http://univagora.ro/m/filer_public/2012/10/21/ghid_de_completare_fisa_disciplinei.pdf" �http://univagora.ro/m/filer_public/2012/10/21/ghid_de_completare_fisa_disciplinei.pdf� 


� The approval is preceeded by discussing the study program’s board’s point of view with redgards to the syllabus.






