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The International Relations Office HREademy, is the Academic Part of the office that offers Modules in English with
Scientific and Cultural Research Topidilib Erasmustudents.

Students fromALLDepartmentscould choose oner moreof the lessons providely our Office that they finthteresting
andor important in order to satisfgompletion of the studieand inorder to complete the number of ECTS required for the

Erasmus Pragm.

We are also pleased to offer lessons available online from our Partners in the ATHENA European University

The lessons provided by the HMROAcademy are:

1) Soft and Resear@kills Deslopment

Course Code ER001
Course Title Soft and Research Skills Development

ECTS 5

Tutor Dr. Konstantinos Petridis
cpetridis@hmu.gr

Prerequisite/ -

Corequisite

It is offered in both of the semesters

Objectives
Soft skills are a combination of people skills, social skills, communication skills, character or personality tragts,
career attributes, social intelligence, and emotional intelligence that enable people to navigate their environme
well with others, perform well, and achieve their goals with complementing hard skills. The Collins English C
defines the termosoft skillg as dédesirable qualities for certain forms of employment that do not depend on acq
knowledge: they includeommon sense, the ability to deal with people, and a positive flexible attitude.



mailto:cpetridis@hmu.gr

Research skills like Bibliographic research, Academic Writing, Poster Presentation, Promotion of your Rese:
Writing, Interview Tips and Digital Skills are alsoritapbto be taught from the final undergraduate year of any discip

Theobjectivesof the course (offered for undergraduate and postgraduate students) are the following:
Develop an understanding of the importance of soft & research skills inchadingpft & Research skills are:

9 Connected to technical or hard skills

I Raise awareness amongst students, teachers, and professionals

f1dentify necessary soft skills depending on expertise

Assess how soft skills can be improved

9 Clarify and apply effectivmmunication skills

9 Define and outline effective leadership skills including best practices

1 Examine and develop sense of self and culture

TWhat are the Soft Skills a Scientist should have (Time Management, Problem Solving and Communication Sk
fHow Resarch Skills are connected with your research and professional career

[l=h bR EEEETG T The Learning Outcomes of the Soft & Research Skills Development Module are the following:
Outcomes

to be able to provide an overview of the most wanted sofsskié labor market requires
to be able to apply the presented soft & research skills in her daily academic and research life
to be able to cope successfully in an interview process

to be able to analyze a complex problem into smaller units

to be able to present, negotiate and convince of her claims

to be able to write, submit and evaluate her work

to be able to communicate digitally and face to face communication

to be able to come back from fall back

to be able to adapt in any new pro$ésnal or social environment

=4 =8 -8 4 8 4 -8 -2 -9

[l [[e=1GERS(ELIVER - An indicative syllabus of the course follows:

1. Definition of Soft Skills & their Importance for Professional Development and Survival
2. Building Your Oral Presentation Skills



3. Building Your Time Managemeskills
4. Building Your Stress Management Skills
5. Building Your Critical Thinking Skills
6. Building Your Problem Solving Skills
7. Building Your Resilience Skills

8. Building Your Collaboration Skills

9. Building Your Adaptability Skills

10. Building Your Leadership Bkil

11. Building Your Academic Writing Skills

12. How to Promote Your Research

13. How to Build Your Network and Write a Proposal
14. Building Your Interview Skills

15. Building Your Digital Skills

16. Building Your Digital Profile

17. How to use LinkedIn for your Career Develepim
18. Building Your Negotiation Skills

19. Building Your Motivation Skills

20. Building Your Emotional Intelligence Skills

Teaching/Learning
Methodology Lectures (online, face to fac&yvery week three hours

SeminarsOne seminar per two weeks where an external speaker interacts with our students in one of the aforeme
topics

Workshops Where students practice the soft skills are taught

Assessment FinalTest (70% of the overall grade)

Methods

AT d B8 Presentations during the course (30% of the overall grade)
Intended Learning

Outcomes

TN XS Lectures: 36 hrs

Load Homework/Study Time 108 hrs

Seminars: 12 hrs




T intotal 156 hours" S5ECTS

Reading List and [ SOGdzNEQa b2iGSa

References Mindtools https://www.mindtools.com)
Harvard Business Review Jourhttps://hbr.org/)
Courseralittps://www.coursera.org/
EdX kittps://www.edx.org)

=A =4 -4 -4 -9

2) PROJECT MANAGEMENT

Course Code ER 0007

Course Title Project Management
ECTS 5

"
Corequisite
2" (spring)
Dr. Tomaz Aljaz from University FINI Slovenia

Objectives TheProject managemerdims to utilize understanding the principles and practices of project management in th
of digitalization. The students will learn and understand the strengths and drawbacks of project management.
goal is to improve the effectiveness of thieidents in project management: from initiation to gayday activities,

including skills and competences of the project manager, to manage, plan, monitor, and control projects o

types.

[l ELRREETG T Knowledge and understanding:

Outcomes I Foundations of project management and its importance to the success of projects

1 Understand the process of managing projects, including project plan, human behavior, interdependencies.
and measurement.

i Effectively apply learned concepts (e.g., CCRMym) in dayo-day environment.

Indicative Syllabus

Introduction of Project management

Traditional way of managing projects-iédel

Limitation of traditional project management principles
Ensuring stability, predictability and reliabilitydefiverables


https://www.mindtools.com/
https://hbr.org/
https://www.coursera.org/
https://www.edx.org/

I Reducing time needed for finishing tasks and work in progress
1 Agile Project management
9 Critical Chain Project Management
 Scrum
1 Project lifecycle
i Case study
sl BTl T Lectures with active student participati@@xplanation, discussions, questions, examples and pregménmg).
Methodology 9 Homework related to personal or working environment (reflecting personal experience, project work, team
methods of critical judgement, discussions, giving feedback, and educatiores)g
1 Experimental exercises that are based on experience, cooperation and problem learning (independent stu
discussions, explanation, observation, teamwork, case study, method of critical reading and writing, role p
collaborative learning, evaluah, selfevaluation).
Assessment Weekly homework: 100%
Methods
in Alignment with
Intended Learning
Outcomes
R ENe. Tutorials 36 hrs
Load Homework 36 hrs
Self study 72 hrs
In total 144 houBECTS
Reading List and 1 Meredith, R. J. in Mantel, S. J. (2000): Project Managenfeed, 4ohn Wiley & Sons, Inc.
References 1 Lewis, J. P. (2006): Fundamentals of Project ManageAraertican Management Association.
{1 Eliyahu M. Goldratt. The Goal: A Process of Ongoing Improvement, Gower PublishifigArtdiv@dsary
Edition, 2012

i Eliyahu M. Goldratt. Critical Chain. 1997

1 Rob Newbold. Project Management in the Fast Lane, 1998

1 EliyahuM. Goldratt. Production the TOC Way with CD simulator

91 Kent Beck, Cynthia Andreas. Extreme Programming Explained: Embrace Cliaditier? 2004
1 Ken Schwaber and Jeff Sutherland: The Scrum Guide,2020




3) European Economics

Course Code ER 0008

CourseTitle European Economics
ECTS 2

Prerequisite/ Prior exposure to microeconomics, macroeconomics and international economics is a plus.
Corequisite

spring

Bt NETD 5N / FYSEALE ¢dNDdzE | yAGSNEAGE 2F hNISEya
Objectives This is arintroductory course to the economics of the European integration. The course has two objectives
improve your knowledge about European economics, in general (ii) to increase your ability to analyze econorr

questions related to European integion, European Union (EU) enlargement, or the impact of Brexit and -Co\wd
the EU.

Assessment Lecture 1. European history, facts and institutions Lecture 2. Trade, firms location and laboromiigr#te enlarged
Methods EU Lecture 3. European monetary integration Lecture 4. EU macroeconomic policies Lecture 5. From one cris
LA a8 another: the European responses

Intended Learning

Outcomes

SRR LB Badinger H. and V. Nitsch (2015), Handbook on the Econontizs@ean Integration, Routledge Baldwin R. and
References Wyplosz (2022), The Economics of European Integration, 7th edition, Md@ltadare P. and R. Turley (2013),
Handbook of the Economics and Political Economy of Transition, Routledge



4) Introductionto History of Crete and GREECE

Course Code ER 0003
INTRODUCTIOND HISTORY ORETE & GREECE

ECTS 3

Level of Undergraduate
Studies

Dr. Gareth Owens

ogareth@hmu.gr

Brief a) Cretan and Hellenic Mythology,

Description b) Cretan Historg Minoan,

c) Cretan History Hellenic, Roman, Byzantine, Arabic, Venetian, Turkish &@ettury.

d) Hellenic History e.g. Classical Athens and Democracy, Delphi and Religion, Epidaurus and Theatre
Games, Macedonia and Alexander the Great etc. and Roman, Byzantine, Tidrkidh20" Century.

e) Cretan Culture and Tradition

f) Study Trips to Museums, Archaeological Sites and Places of Interest.

of Crete and Hellas

bR Students could manage to obtain
ENGLISH LANGUAGE B2

To acquaint the visiting European Students (ERASMUS+) with the rich history, language, culture and |
Outcomes

AL e Written Assignment (3000 Words in English) on a mutually agreed research project on an aspect of Cretar
or a Certificate of Attendance will bevarded.

Sl nlg=g0 s httpi//history.heraklion.gr/background.php?url=index&id=&cat=&open=&lang=441&chmmn=

ShbiG e https:/Awwwe.teicrete.gr/daidalikaAnd Supplementary Material



mailto:ogareth@hmu.gr
http://history.heraklion.gr/background.php?url=index&id=&cat=&open=&lang=441&chron=
https://www.teicrete.gr/daidalika/

5) Modern Greek Language

Course Code
(@)l =mniiz| MODERN GREEK LANGUAGE

ECTS 2

Level of Undergraduate
Studies

Dr. GarethOwens
ogareth@hmu.gr

Brief 1 Can understand and use familiar everyday expressions and very basic phrases aimed at the satisfaction of
Description needs of a concrete type.

1 Can introduce themselves and others and can ask and answer questions about personal details such as where
they live, people they know and things they have.
1 Caninteract in a simple way provided the other person talks slowly and clearly and is prepared to help.

Learning
Outcomes

ENGLISH LANGUAGE B2

Written Examination and Class Contribution and Lesson Participation

ezl Kleanthes & Frossos Arvantakis, Communicate in Greek for Beginners, Course Book + Audio CD, Deltos
1l Lii= =it Publishing, First Edition July 2010, Reprinted September 2014.

Kleanthes & Frossos Arvantakis, Communicate in Greek for Beginners, Workbook One, Delisisifyldtirst
Edition July 2010andSupplementary Material

Al Breakthrough or beginner
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DEPARTMENT OF ELECTRONIC ENGINEERING

CHANIA
YEAR 2022023
ELECTRONIC ENGINEERTNANIA
COURSE TITLE INSTRUCTOR STUDY LEVEL SEMESTEF ECTS
Structured Programming N.Petrakis Bachelor W 5

nik.s.petrakis@hmu.gr

or new lecturer

Data Structures N.Petrakis Bachelor S 5
nik.s.petrakis@hmu.gr
Digital Image Processing A. Konstantaras Bachelor WI/S 5

akonstantaras@hmu.gr
Power Electronics I.Chatzakis Bachelor or Master WIS 4
jchatzakis@hmu.gr
Automatic Control Systems G.Fouskitakis Bachelor WIS 4
fouskit@hmu.gr

An Introduction to Laser Physics and K.Petridis Bachelor WIS 5
Applications cpetridis@hmu.gr
Soft and Research Skills Development K.Petridis Bachelor WI/S 5

cpetridis@hmu.gr



mailto:nik.s.petrakis@hmu.gr
mailto:cpetridis@hmu.gr
mailto:cpetridis@hmu.gr

An Introduction to Optoelectronics & Optica
Communications

"Algorithms and Complexity

Information Systems Analysis and Desigr

/Differential Equations and Computational
Algorithms
Introduction to Plasma Engineering
Display Technologies
Organic Electronics Devices

Antennas and Wireless Communications

Satellite Communications and Systems

Scattering, Propagation & Radiation of

Electromagnetic Waves

Electromagnetic Compatibility

Microwave Communications

K.Petridis
cpetridis@hmu.gr

M. Zakynthinaki,
marzak@hmu.gr
M. Zakynthinaki,

marzak@hmu.gr

M. Zakynthinaki,
marzak@hmu.gr
|.Fitilis
fitilis@hmu.gr
|.Kaliakatsos
giankal@hmu.gr
|.Kaliakatsos
giankal@hmu.gr
l.Vardiambasis
ivardia@hmu.gr
I.Vardiambasis
ivardia@hmu.gr
I.Vardiambasis
ivardia@hmu.gr
I.Vardiambasis
ivardia@hmu.gr
I.Vardiambasis

ivardia@hmu.gr

Bachelor

Bachelor oMaster

Bachelor

Bachelor

3rd Year and above

X " semester

X " gemester

3rd Year and above

3rd Year andbove

4th Year and above

3rd Year and above

3rd Year and above

WIS

WIS

WIS


mailto:cpetridis@hmu.gr

MicrowaveMillimeter Wave Communications |.Vardiambasis 4th Year and above S 4
& Antennas ivardia@hmu.gr

" These courses are provided from-pemmanent personnel and may will not be offered (changes can behadaet
week of the semester)



Diploma Thesis (6 months)

a{2ft GAy3 SEtSOGNRYI 31 Bachelor or W/S |.Vardiambasis
radiation and scattering problems using Master ivardia@hmu.gr
O2YLMziF GA2y It GSOKY

G¢StSO2YYdzyAOrGAZ2Y 1 Bachelor or W/S |.Vardiambasis
RS@2St2LISy(i daaAy3d C Master ivardia@hmu.gr

>>0Other diploma thesis could be suggested upon request

Training/Practice (6months)

Description of Training/practice Positions Semester Professor
GENFAYAYI AY GKS ¢St SO2YYdzyACl WIS |.Vardiambasis
Laboratory (Mat lab programming, electromagnetic simulation ivardia@hmu.gr

software authoring, boundary value problems solving, electromag
field measurements, analysis, design and developmentcobwave
RSOAOSE IyR FyiSyylraoég 6bSSRE



telecommunications and/or electromagnetics, Proficient use of M

lab programming)



Structured Programming

Dr. Eng. Nikolaos Petrakis  nik.s.petrakis@hmu.gor new lecturer

Bachelor

5

None

The course is an introduction to structured programming using the C programming language, where the student willts&akasithconcepts of variable
data type, loop and will continue learning to structure his code correctly in functions.

Upon successful completion of the course the student will be able to:

V find/discover solutions to problems of moderate difficultydéscribe the algorithmic solutions in psetabmle and / or in a flowchart, and of course
be able to encode them.

evaluate algorithmic solutions.

design and implement software applications that provide access to text files.

design and write code for pragns that require the use of vectors or arrays composed of structure type elements.

use sorting and/or searching techniques as appropriate.

<< <<


mailto:nik.s.petrakis@hmu.gr

Introduction to Informatics and Computers.

Computer parts (hardware). Computer programs (software).

Numberingsystems and conversions from one system to another.

The concept of the algorithm. Algorithm structures. Flowcharts.

Programming in C language. Data types. Variables. Constants. Strings.

Control statements. Operators (arithmetic, relational, logical, lsifwis).

Loop control statements. Functions and building blocks of the program.

Onedimensional / multidimensional arrays. Pointers. Recursion and recursive functions.

Structures and unions (defining/accessing).

Introduction to searching (Sequential SeaRinary Search) and sorting techniques (Sort by Selection, Bubble Sort).
Using real files (text streams).

Learn basic program design and implementation principles in th€ Bevor CODE :: BLOCKS or MS Visual Studio environment.

=4 =4 =8 =8 -8 -8 -8 a8 -8 -8

Weekly Lectures Shr/iweefif the number of students is greater than 4 ), else project based

Written exams, class contribution, delivery of small individual projects every two weeks



| @1 d¢Fy>S ¢d. & 5QhNITAZ2T / t NP I NIcGrawdill, J000F 2 NJ 9y IA Y SSNA y 3
H. M. Deitel, P. J. Deitel, C: How to program, (second edition), Ptéallic£999.

Brian Kernigham, Dennis Ritchie, The C Programming Language, (second editiomHRlieA8&8S.

Herbert Schildt, C The Complete Refere@siorn/McGrawHill, 1987.

A. Tenenbaum,Y. Langsam, M. Augenstein, Data Structures Using C;IRaiinfi®80.

Herbert Schildt, C The Complete Reference, Osborn/Melith987.

3
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Instructor
Study level
ECTS
Prerequisite
Learning
Outcomes

Contents

Dr. Eng. Nikolaos Petrakis  nik.s.petrakis@hmu.gr
Bachelor

5

Basic knowledge of Computer Programming using C.

The course is an introduction to algorithms aathdstructures, using as a tool a programming language such as C / C ++, where
student will start with the basic concepts and terminology and will continue learning to design, implement and evalohtecihe s
Upon successful completion of theurse the student will be able to:

<K<K <LK<LK<LK<LK<LKLKLKLKLKKLK KL

=A =4 =4 A

mention and describe the characteristics of the basic data structures.

mention and describe the basic algorithms for searching and sorting data (internal and external).

mention and describe binary trees traversal methods

mention basic algorithms in Graphs.

analyze a complex problem and design the solution on an abstract level.

analyze the quality of a solution in relation to the execution time of its individual procedures.

Tcompose the solution of a problem based onititgvidual parts of the solution.

check the correctness of a solution and to evaluate the various alternative solutions to a problem.
Eevaluate both the quality of the design and the implementation of the solution of a problem.

modify known algorithms sdat they can be better utilized in solving a problem.

evaluate the algorithmic solutions in relation to the execution time of the respective algorithm.

design and write code for programs that require the use of data structures.

use the most appropriate simg or searching technique taking into account the expected distribution of data.
find solutions to complex problems, to describe its algorithmic solutions in pseddaand / or in a flowchart, and of course
be able to encode them.

Introduction to the basic concepts of data structures and algorithms.

Accessing sequential files. Define new type or variable as a data union.

Arrays, linearization of multidimensional arrays.

Stacks. Define the most important operations that can be peddrin a stack, implemented using either static or dynamic «
types.


mailto:nik.s.petrakis@hmu.gr

Course type

Assessment

Bibliography

=

=4 =4 =4 =8 -8 -f -a a8 -8

Queues and fundamental operations that can be defined in a queue. Queue implementation with circular array (static)
gueue implementation with nodes (dynamic).

Singly linked lists.dbbly linked lists and function definitions for basic operations.

Twoway interconnection technigue using just a single link.

Trees. Binary tree traversal methods. Binary search trees. Balanced search trees.

Design and implementation of appropriate dataistures for specific programming problems.

Evaluation of different data structures.

Straight sorting methods: sort by selection, shaker sort and bubble sort.

Quick sort technique. Sort variatdmgth sequences.

Sorting files using natural merge sdBequential search. Binary search.

Performance and analysis of algorithms. Time complexity. Algorithm performance comparison.

Graphs.

Learn software design and implementation principles in the@®e¥ or CODE :: BLOCKS or MS Visual Studio environmen

Weekly Lectures 5hr/wedK the number of students is greater than 4), else project based

Written exams, class contribution, delivery of small individual projects every two weeks.

Leendert Ammeraal, Programs and dgttactures in C, John Wiley & Sons Ltd, 1987.

| 1 d¢FyT ¢d. @ 5QhNIT A2 / tNRPIANF YYAHNP008.2 NJ 9y IAYSSNAy 3
H. M. Deitel, P. J. Deitel, C: How to program, (second edition), Pitdalic&999.

A. Tenenbaum,Y. Langsam, M.exggein, Data Structures Using C, Prertlad, 1990.

ld 1 K2X WP | 2LIONRPFGE Wo ! ffYlIyYy>X ¢KS -@é&kyWablishing/CBmpany, 11974 & 7



Course Title

Digital Image Processing

Instructor
Study level
ECTS
Prerequisite
Learning
Outcomes

Contents

Course type
Assessment

Bibliography

Dr. Antonios Konstataras akonstantaras@hmu.gr

Bachelor

5

None

The basic concepts and algorithms applied to image processing systems and graphics cards are presented, while proladititaes
allowstudents to become familiar with them, as well as technical computing tools in Matlab and CUDA. Students who haveysu:
completed the course will have a good understanding and knowledge of the main concepts, algorithms, and tools in thigifeld o
image processing and will have implemented applications in actual systems.

Image fundamentals, image enhancement in the spatial and frequency domains, restoration, color image processing, \ageelet:
compression, morphologgegmentation, image description, and the fundamentals of object recognition.

Weekly meetings, project and lecture based
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Instructor
Study level
ECTS
Prerequisite
Learning
Outcomes

Contents

Dr. John Chatzakis, jchatzakis@hmu.gr
Bachelor

4

Fundamental Analog Electronics
Knowledge: After completing the course, the student will:

\%
\%
\%
Skills:
\%

\%
\%

have an irdepth understanding of the role of Power Electronics to electrical energy conversion as AC/DC, DC/DC or
AC/AC conversion.

understand operating principles and modulation strategies for basic Power Electronics Topologies and the propertids ¢
PWM technigues and their applications to switabde power electronic systems.

be able to identify the most important design paeters and to recognize the impact of operating parameters on the desic
and use of power electronic devices

After conclusion of the course, the student will be able to:

recognize, define, and analyze power electronic converters that perform AGINNC, DC/AC and AC/AC conversions
design power electronic converters exhibiting kHiginformance operation

analyse the operating principles and modulation for power electronic systems

Competences: After completing the course, the candidate has indrease

\%
\%

)l

skills in cooperationability to communicate effectively about the Power Electronic Systems

ability to contribute to innovation and innovation processes

Definition of "Power Electronics", Semiconductors (Si, SiC, GaN) and Power Semiddadiset®iand Components, (Diode,
Thyristor, GTO, MCT, TRIAC, Power BJT, Power MOSFETs, SJ MOSFET, IGBT, HEMT, TRIAC), Circuits with switche
(with load RC, RL, RLC), semiconductor protection, damping

oscillations snubbers, MOVSs, fuses, curreeinsing protection protection through the drive circuit. Rectifiers, multiphase
rectifiers, controlled rectifiers with thyristor.

RL and LC lepass filters, Fourier analysis, harmonics spectrum use, ripple coefficient (K), total harmonic dstboti¢ghHD),
harmonic coefficients (HF 1,2), power factor (PF). DC / DC conversion, buck converter, CCM and DCM operation, Boo
converter, positive to negative converter. Duty Cycle Definition and Control using Pulse Width Modulation (PWM).
Switching Poer Supplies, power factor correction (PFC), pulse transformer, Forward ConvertdridgejiFull Bridge, Push
Pull, coupled coils, Flyback converter. Inverters: Half Bridge, Bridge, PWM Technique, MPWM Technique, Technique |



Modulation Factor (Mf), VM Technique, Normal Carrier Frequency (Fne)jitkFThree Phase Inverters, Inverters and Ma
Drive, Class D amplifiers.
1 Class E, Cycloconverters.
1 MCUs, DSPs and Power Electronics, Digital PWM Units.
1 MPPT, PFC, Batteries and Battery Management.
Courg type Weekly Lectures 2hr/iweek

Assessment  Written exams, class contribution, short project presentation.

Bibliography 1. bSR a2Klys ¢2NB ad ! yRStlIYyRY 2AffAlY t® w200AyaZz
t! . [ L/

at 2
2. {® 1® a!bL! {3 Zth2z9w 9[9/ ¢whbL/{nz {La9hb I ¢Lh



Instructor
Study level
ECTS
Prerequisite
Objectives

Intended Learning
Outcomes

Indicative Syllabus

Dr. Kostas Petridis  cpetridis@hmu.gr
Bachelor

5

None

Light Amplification bySimulated Emission ofRadiation¢ LASERS introduced to the scientific community in 1958 (as a theo
O2yOSLIiv YR AYy MdpcnQa la Fy 2LISNIiA2YlIE RSOAOSD {AyC
directly related to LASER Technology (with the last one in 2018). Today there is no activity that does not involve Laser lig

Theobjectivesof the course (offered for undergraduate and postgraduate students) are the following:

T Develop an understandiraj the special properties of laser light; monochromaticity, directionality, spatial & temporal cohel

9 To offer the understanding of the building blocks of a laser device

T Develop the understanding of the operational principles of a laser devicerdahdld Level; (b)Small Gain Coefficient; (c) |
Saturation; (d) Steady State Condition Operation; (€) Spectral Broadening; (f) Laser Beam Propagation through vacugn
optical elements; and (g) Pulsed Operation

9 The Introduction of various LexsSystems

9 The Introduction of various Laser Applications

¢KS [SFENYyAYy3 hdziO2YSa 2F GKS Y2Rdz S W!'y LYUGNRRdAzOGAZ2Y
i to be able to explain how does a laser device operate
1 to be able to design a laser system
i to be able to calculate various parameters related to a laser configuration: laser beam size, laser intensity, tunning

An indicative syllabus of the course follows:

21. An Introduction of Lasers & Applications



22. The Light Matter Interaction Processes, the Einstein Rate Equations and the requested Population Inver:
23. The Electron Harmonic Oscillator Model

24. The Small Gain Coefficient & Related Losses

25. The Pumping Schemes

26. The Role of the Optical Oscillator

27. The Broadening Mechanisms: Homogeneous and Inhomogeneous Broadening
28. Longitudinal & Transverse Laser Modes

29. The Gain Saturation (Spatial Hole Burning and the Lamb Deep)

30. Tunable Laser Systems

31. Gaussian Beams and tABCD Matrix Method

32. Generation of Laser Pulses: Th&Witching Method

33. Generation of Laser Pulses: The Mode Locking Technique

34. Modern Laser Systems |

35. Modern Laser Systems I

36. Laser Applications in Medicine

37. Laser Applications in Nanoelectronics

38. Laser Apptations in Energy Generation: Laser Fusion

39. Laser Applications in Engineering: Laser 3D Printing and Laser Biomimetics
40. Laser Applications in Optical Communications

Teaching/Learning
Methodology Lectures (online, face to fac&very week three hours

SeminarsOne seminar per two weeks where an external/invited speakers interacts with our students in Laser Applications

Assessment Final Test (70% of the overall grade)

Methods

in Alignment with  Presentations during the acse (30% of the overall grade)
Intended Learning



Outcomes

{ 6dzRSy (i & Q Lectures: 36 hrs
Load Homework/Study Time 108 hrs
Seminars: 12 hrs
In total 156 hGursECTS
Reading List and T [ SOGdzZNBEQa b2idSa
References 9 Principles of Lasers by O. Svelto

I Fundamentals of LASERS by Silfast



Course Title

Automatic Control Systems

Instructor
Study level
ECTS
Prerequisite
Learning
Outcomes

Contents

Assoc. Prof. G. Fouskitakis,-mail: fouskit@hmu.gr
2nd year Soring semester

4

Mathematics 1, Signals & Systems

The aim of the course is to obtain the theoretical and practical background in Automatic (
Systems in both the continuous and digital time as well as their applications. The aosr
to introduce students to the basic concepts of Automated Control Systems.

Upon successful completion of the course the student will be able to:

o0 Mathematically represent a dynamic system via its transfer function.

0 Analyze utilizing its transfefunction¢ the behavior of a dynamic system.

o Define a set of desired control system properties.
o Design closetbop control systems.

o Appropriately tune PID controllers to match the desired ckise€d2 L] O2 y (i !

properties.
0 Analytically design closéaop control systems.

Evaluate the closetl 2 2 L] O2 y (i NP f-a Ble® S SYNONP NHI SH )RR A

Representation of dynamical systems with transfer functions.
System analysis in both the time and the frequency domains.
Stability analysis.

Block diagram algebra.

Closedoop control systems.

PID controllers.

PID tuning via the empirical Zieghichols method.

Simulation of closetbop control systems

Closedoop control system design via the pole placement method.

Evaluation of steadstateerrors.

Evaluation of theclosed 2 2 LJ O2y GNRf &d8adGSyY



Teaching Project and biweekly meetings

Methodology
Assessment Project and sets of exercises
Bibliography B. Kuo, Automatic Control Syterhs/th Edition, Prentice Hall, 1994.

R. Dorf, ModernControl Systenis13th Edition, Pearson Editions, 2016, ~
J. Distefand, ® w® { 0dz0 60 SNHzROKY RzYD&® Wdzu 2t A/ EAE
System& ¥ HY R 9 R AHilllE&ugalion, 2@ B NI &
N. S. Nise,Control Systems Engineetingth EditionJohn Wiley & Sons, 2019.
P. N. Paraskevopoulo8igjital Control Systerhslst Edition, Prentice Hall, 1996.
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Instructor
Study level
ECTS
Prerequisite
Objectives

Intended Learning

Asc. Prof. Kostas Petridis cpetridis@hmu.gr

Bachelor

5

None

Soft skills are a combination of people skills, social skills, communication skills, character or personality trass, attitud
career attributes, social intelligence, and emotional intelligence that enable peaeitate their environment, work

well with others, perform well, and achieve their goals with complementing hard skills. The Collins English Dictionary
RSTAyYySa (GKS GSN¥Y aqaz2Fd aiAttaégd Fa aRSaANI @bdbnSacaljid € A (A
knowledge: they include common sense, the ability to deal with people, and a positive flexible attitude

Research skills like Bibliographic research, Academic Writing, Poster Presentation, Promotion of your Research, Gran
Writing, InterviewTips and Digital Skills are also important to be taught from the final undergraduate year of any
discipline.

The objectives of the course (offered for undergraduate and postgraduate students) are the following:
Develop an understanding of the importarufesoft & research skills including how soft & Research skills are:
1 Connected to technical or hard skills

I Raise awareness amongst students, teachers, and professionals

9 Identify necessary soft skills depending on expertise

1 Assess how soft skills can be ioyad

9 Clarify and apply effective communication skills

9 Define and outline effective leadership skills including best practices

9 Examine and develop sense of self and culture

9 What are the Soft Skills a Scientist should have (Time Management, Problem Bol@ommunication Skills)
1 How Research Skills are connected with your research and professional career

The Learning Outcomes of the Soft & Research Skills Development Module are the following:



Outcomes 1 to be able to provide an overviea the most wanted soft skills the labor market requires
1 to be able to apply the presented soft & research skills in her daily academic and research life
1 to be able to cope successfully in an interview process
1 to be able to analyze a complex problem int@Ber units
1 to be able to present, negotiate and convince of her claims
9 to be able to write, submit and evaluate her work
9 to be able to communicate digitally and face to face communication
9 to be able to come back from fall back
1 to be able to adapt in amew professional or social environment

Indicative Syllabus  An indicative syllabus of the course follows:

Definition of Soft Skills & their Importance for Professional Development and Survival
Building Your Oral Presentation Skills

Building Your Time Magement Skills

Building Your Stress Management Skills

Building Your Critical Thinking Skills

Building Your Problem Solving Skills

Building Your Resilience Skills

Building Your Collaboration Skills

Building Your Adaptability Skills

10 Building Your Leadership Skills

11.Building Your Academic Writing Skills

12.How to Promote Your Research

13.How to Build Your Network and Write a Proposal
14.Building Your Interview Skills

15.Building Your Digital Skills

16.Building Your Digital Profile

17.How to use InkedIn for your Career Development
18.Building Your Negotiation Skills

©CoNOrWDNE



19.Building Your Motivation Skills
20.Building Your Emotional Intelligence Skills

Teaching/Learning  Lectures (online, face to fac&yvery week three hours
Methodology
SeminarsOneseminar per two weeks where an external speaker interacts with our students in one of the aforementione

WorkshopsWhere students practice the soft skills are taught

Assessment Methods Final Test (70%f the overall grade)

in Alignment with Presentations during the course (30% of the overall grade)
Intended Learning
Outcomes
{ 6§dzRSy (14 Q Lectures: 36 hrs
Load Homework/Study Time 108 hrs
Seminars: 12 hrs
In total 156 hSurseCTS

[ SOGdzNEQa b2dGSa
Mindtools (https://www.mindtools.com/)

Reading List and 1
1
9 Harvard Business Review Journal (https://hbr.org/)
1
1

References

Coursera (https://www.coursera.org/)
EdX (https://www.edx.org/)



Course Title

Information Systems Analysis and Design

Instructor
Study level
ECTS
Prerequisite
Learning
Outcomes

Contents

Course type
Assessment

Bibliography

Dr. Maria Zakynthinaki e-mail: marzak@hmu.gr
Bachelor or Master Semester: Spring
5

Basic concepts o6

Methods of information and requirement gathering

IS models by use of techniques such as Data Flowcharts,

Entity-Relationship Diagrams, UML Diagrams, etc.

IS Design (OO approach).

IS security and control checks.

Basic Python OOP.

The course dda with planning the development of information systems through understanding and specifying what a systel
do and how the components of the system should be implemented and work together. We will go through the concef
methodologies, techiques, tools, and perspectives essential for systems analysts. We will study the model of entity relation:
consider the use of UML as a modelling language. The practical component of the course is object orientedageddisen.
Examples of ia-life systems will be constructed and implemented by use of Python and Object Oriented Programming.
Weekly Lectures  4hr/week (3 theory, 1 programming)

Written exams, weekly assessments, final project in Python.

A Kendall and Kendall, System analysis and design, Pearson, 2019.

A Curtis G., Cobham D.P., Business Information Systems: Analysis, Design and Practice, Pearson Education, 2008.

A Halpin T., Morgan T., Information Modeling and Relational Databases: FronptGainémalysis to Logical Design, Mort
Kaufmann, 2008.

A D. Avison, G. Fitzgerald, Methodologies for developing Information Systems: A historical perspective, 2006.



Instructor
Study level
ECTS
Prerequisite
Objectives

Intended Learning
Outcomes

Dr. Kostas Petridis  cpetridis@hmu.gr
Bachelor

5

None

Optical communicationsre the dominant means of information transmission in the world. Even though the physical limita
electrical cable prevent speeds in excess of 10 Gigabits per second, the physical limitations of fiber optics havemicaatidod:
Everyday lif@applications such as broadband internet, cable HD TV, telemedicine, YouTube, online gaming and cloud bas
like ebanking, Facebook and Twitter, owe their existence to the vast bandwidth capacity of the currently deployed glob
communicdéion system. Optical communications to address limitations of radio frequency (RF) communications, i
bandwidth, spectrum and overall size of frequency packages and power used.

Optical spectrunuses light as a means of transmitting informati@nlasers.
Optical communicationisenefits include being faster, more secure, lighter and more flexible.
Theobjectivesof the course (offered for undergraduate and postgraduate students) are the following:

I Realise the different technologies involvethim the Optical Communication Technologies
fUnderstand the operational principles of the various optoelectronic systems are involved in an optical communications
9 To be aware of the new concepts of optical communications in the fields of optiwarking and 5G Communications

¢KS [SINYAYI hdziO2YSa 2F (KS Y2RdzZ S Wy LYGNRRAOGAZ2Y

fito be able to understand the concepts of laser operation

fto be able to understand the concepts of laser pulsed operation

fito be able to understand the various laser pulses modulation schemes
fito be able to explain the operation of an optical fiber

fito be able to calculate the dispersion of a laser pulse withisptical fiber



fito be able to calculate the various losses within a waveguide
fito be able to design an optical network system
Indicative Syllabus  An indicative syllabus of the course follows:

41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53:
54.
55.
56.
57.
58.
59.

60

Teaching/Learning

An Introduction to Lasers

The Lorentz Principle

TheEinstein Rate Equations

Broadening Mechanisms

The Resonator Principle

Gaussian Optics

The Semiconductor Laser Systems

Generation of Laser Pulses

Characterization of Laser Pulses

Frequency and Amplitude Modulation of Laser Pulses
The Fiber Optic Conge

The Wave Propagation in vacuum and in waveguides
The EDFA concept

Optoelectronic Devices for Optical Communications
The Dispersion issue within optical fibesolutions
Wavelength Dispersion Multiplexing

Optical Technologies for networking

Optical Technologies for Access Network

Optical Technologies for 5G Networking

. Optical Technologies for Data Center Networking

Methodology Lectures (online, face to fac&very week three hours



SeminarsOne seminar per two weekgere an external/invited speakers interacts with our studentptic@ Communications

Assessment Methods Final Test (70% of the overall grade)
in Alignment with
Intended Learning Presentations during the course (30% of the ovgratle)

Outcomes
{ 6dzZRSy (14 Q Lectures: 36 hrs
Load Homework/Study Time 108 hrs
Seminars: 12 hrs
In total 156 h8urSECTS
Reading List and T [ SOGdz2NBEQa b2iGSa

References 1 Suggested Bibliography



Course Title  Algorithms and Complexity

Instructor Dr. Maria Zakynthinakmarzak@hmu.gr
Study level Bachelor or Master
ECTS 5
Prerequisite Basic knowledge of the mathematical method of reduction. Knowledgegriamming.
Learning The course provides an introduction to differential equations, specially designed for electronic engineers. Topics@lsonetical
Outcomes techniques for the solution of initial value problems.
Contents 1 What is aralgorithm? The concept of complexity.
1 lterative and recursive algorithms
1 Greedy algorithms
9 Divide and Conquer
1 Sorting
1 Searching
1 Random number generation
1 Linear programming
1 Dynamic programming
1 NP completeness. Reductions

Course type  Weekly Lectures  dfveek (3 theory, 1 programming)
Assessment  Written exams, weekly assessments, final project in Python.

Bibliography 1. The Algorithm Design Manual, S.S. Skiena, 2nd ed., Sjvartpy,2008
2. Introduction to the Design and Analysis of AlgorithmsE8iition) 3rd Edition,
3. Anany Levitin, 2012
4. Introduction to Algorithms, T. H. Cormen, C. E. Leiserson, R. L. Rivest, C. Stein, S.S. Skiena, 3rd ed., The MIT Press, 20



Course Title

Differential Equations and Computational Algorithms

Instructor
Study level
ECTS
Prerequisite
Learning
Outcomes

Contents

Course type
Assessment

Bibliography

Dr.Maria Zakynthinakimarzak@hmu.gr

Bachelor

5

Basic knowledge of differentiation and integration techniques.

The course provides an introduction to differential equations, specially designed for electronic engineers. Topics@lsorretical
techniques for the solution of initial value problems.

wFirst order ODEs, method of variable separation
wGradient, divergence and curl. Laplacian
wFirst order nonhomogeneous ODEs. Method of undetermined coefficients
wApplications of first order ODESs to practical problems in mechanical and electrical engineering
wODEs of order >1, method of variable sefiana
wSecond order linear homogeneous ODEs with constant coefficients
wSecond order nonhomogeneous ODEs with constant coefficients. Method of undetermined coefficients
wApplications of second order ODEs with constant coefficients to practical problems
wN-th order linear homogeneous and nonhomogeneous ODEs with constant coefficients
wSecond order linear homogeneous ODEs with constant coefficiEmesLaplace transform method
wNumerical solution of first order initial value problems. Euler, and Ri6dse

Weekly Lectures  4hr/week (3 theory, 1 tutorial)

Written exams, weekly assessments.

1. C.H. Edwards, Jr., David E. PernBleynentary Dfifferential Equations with Applications (Third EdRim@mticeHall, Englewood
Cliffs, NJ, 1996.
2. Chapra, S. C., & Canale, R. P. (2B@@)erical methods for engineeBoston: McGrawill Higher Education.



Instructor
Study level
ECTS
Prerequisite

Learning
Outcomes

Contents

Dr. loannis Fitilis fitilis@hmu.gr
Bachelor 3'year or Master

4

Basic knowledge of electromagnetism and optics (Lorentz force, e/m waves formalism, Maxwell equations)\rdedgetic constant,
refractive index, refraction, etc.)

The course introduces the students to the fundamental of plasma and the applications of plasma technology.

After completing the course, the student will be able to:

ALK KL

understand the plasma phase of the mattle unigue properties it has and the different types of plasmas.
calculate/evaluate basic plasma parameters

mention the different formulations of plasma description and where could be applied

recognize the different type of waves that could develop/profageplasmas and their properties

have knowledge of the different technologies of plasma sources and their properties

describe various plasma applications and choose the proper plasma sources

use proper diagnostics for plasma sources characterization

mention and describe the various type of dense plasma generators and their applications.

Introduction to plasma: definitions, properties, Debye shielding, temperaieesities, types of plasmas, plasma frequency
Plasma descriptions: partigigotion, kinetic description, twéuid description, magnetbydrodynamic (MHD) description, ide:
MHD, plasma conductivity.

Waves in plasma: waves in Amragnetized plasma, phase velocity, refractive index, critical density. Waves in magnetize(
plasma, cutff-resonance, MHD waves.

Plasma sources: electric discharge tubes, plasma torch, corona discharge, Dielectric Barrier discharge, RF discharge,
discharge. Electron beam plasmas. Laser plasmas.

Plasma applications: Material processing, nanolitihiglyy, plasma antennas, plasma monitor, plasma thrusters, spectroscc
sterilization,

Plasma diagnostics: diagnostics of magnetic field, current, particle flow, refractive index, spectroscopy. Diagnostgs wit
ion beam.

Dense plasma & applicatiormilsed power plasma devicespidich, plasma instabilities;pfnch & other pinch configurations,
Dense Plasma Focus, Tokamak, Stellarator. high photon energy sources, particle acceleration, fusion energy.


mailto:fitilis@hmu.gr

Coursetype = Weekly Lectures  2hr/week
Assasment Written exams 60%, class contribution 20%, short project presentation 20%.

Bibliography 1. LYOGNRRdzOGA2Y (2 tflayYl ¢SOKy2fz238yY {OASYyOSs 9y3aAySSNI

ISBN Print:9783527327638 Online:9783527632169

2. Plasma Physics and EngineeriagFridman, L. A. Kennedy, 2011, CRC Press
ISBN 9781439812280

3. Plasma Engineering: Applications from Aerospace to Bio and Nanotechnbkjtioh (or 29 edition), M. Keidar , |. Beilis,
2013 (2018), Academic Press
ISBN97801238597789780128137024)

4, t NAYOALX S&a 2F tflayl tKeaAroa F2N) 9YyIAYSSNE FyR { OASy!
ISBN 13:9780521193726



Instructor Dr.loannis.Kaliakatsosyiankal@hmu.gr

Study level xn aSYSaidSNJ

ECTS 4

Prerequisite Electronic Devices and Circuits

Objectives The class examines the fundamentals of 2D and 3D display technologies (e.g. humsystésuatolor and depth perception,

color theory and metrology, and stadé-the-art display technologies), display performance evaluation and calibration, and d
research frontiers. The class is suited for both graduate and undergraduate studerase ¥ocouraged to talk to the Instructor
to find out if this is the right course for you.
Intended Learning Upon completion of the subject, students will be able to:
Outcomes V Understand Anatomy of Eye, Light Detection and Sensitivity, Spatial VisRett@na Perception, Binocular Vision and
Depth Perception.
V Understand Photolithography for Thin Film LCD, Wet Etching, Dry Etching; Flexible Displays.
V Understand Thin Film Electroluminescent Displays, AC Powder Electroluminescent Displays; Orgéumiaiidectot
Displays: OLEDs, Active Matrix for OLED Displays
V Be aware of Colorant Transposition Displays, MEMs Based Disfpdysm@ays,-® Cinema Technology, Autostereoscopi
3-D Technology
V Understand Liquid Crystals on Silicon Reflective Misphy, Trans missive Liquid Crystal Miigplay, MEMs Micko
display, DLP Projection Technology.
Indicative Syllabus 1.Introduction (2 hours)
o How applications have been driving display developments?
o Evolution of display technology
2. Human visual system (8 hours)
o Eye anatomy and eye optics
o Visual performance of the eye
0 Models of visual performance and photometry
3. Color vision and colorimetry (12 hours)


mailto:giankal@hmu.gr

Color vision basics
Color matching experiments and color matching functions
Color systems and spaces
Colorimetry
D display technology and operation (16 hours)
Display system interfaces and performance parameters
CRT displays
Flat panel displays: AMLCD, LCOS, P|&iniD,
Projection systems
o New display technologies: high dynamic range display, enriched color display
5.Display metrology: display performance measurement and calibration (6 hours)
0 General principles of display evaluation
o Evaluation of 2D displays
o Color management and calibration
6. Binocular vision and 3D display technology (6 hours)
o Binocular vision and perception basics
o 3D display principles and techniques
o headmounted displays
0 Spatially immersive displays
Teaching/Learning Lectureithe fundamentals of physics, chemistry, design, manufacturing processes and various applications of displays wi
described using ppt presentations, demonstrating videos, Internet. The students are free to request help. The students ar

&
OoOO0OONOOOO

Methodology encoulged to solve problems and to use their own knowledge to verify their solutions before seeking assistance.
Tutorial:a set of problems and group discussion topics will be arranged in the tutorial classes. Students are encouraged tc
problems before haing solutions.

Assessment Continuous assessment: 40%

Written Report 20%

LR Oral Presentation 40%

Continuous assessment consists of assignments, laboratory reports atefrmtidst.



TheO2 y i A ¥ dz2 dz&

{ 6dzRSy (i & Q Lectures 50 hours
Written Report 8 hours

Load- ECTS Oral Presntation 2 hours
Homework 60 hours
In total 120 housECTS

Reading List and

References
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1. Organic Electronics: Materials, Manufacturing, and Applications: Hagen Klauk
2. Organic Electronics Il: More Materials and Applications: Wiley, Hagen Klauk

3. Color vision and colorimetry: theory and applications (by Daniel Malacara)
4. Electronic image display (by Jon C. Leachtenauer)
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Instructor
Study level
ECTS
Prerequisite

Objectives

Intended Learning
Oucomes

Indicative Syllabus

Dr. loannis.Kaliakatsogjiankal@hmu.gr
xn asSySaidsSN
4

None

The aim of this subject is to provide a course treating the emerging field of Organic ElectroriesitenOrganic
Semiconductors are an important introductory part of this course. The theory and practice of fabricating discrete atetint
molecular electronic devices and their applications in diverse fields is covered.
Means of achieving variousetronics functionalities such us memory, logic, etc. by the molecules are treating. Lessons 1
biological molecular behavior for organic electronics is also examined. An introduction-ho#otcs and nan&ET is also
included
Upon completion of the subject, students will be able to:
Understand the physics behind organic semiconductors
Calculate transport properties in the mesoscopic systems.
Identify the molecules that can be used for different functions in orgdestronics
Chose a proper method (or different methods) for fabricating particular component
Exploit the behavior of biomolecules for organic electronics
Gain an introductory knowledge on napbotonics and nanodevices
Introduction to Organic Electronic
Electronic transport in crystalline organic materials and conductive polymers
Conducting Polymers, small molecules organic semiconductors,
Polymer organic semiconductor,
Electrical and optical properties of organic semductors.
Basic Organic LED structure, thin film layers: Hole injection, hole transport, emissive, electron transport and elec
injection layers used in organic LEDs.
Fabrication and characterization techniques.
Recent advances in organic LEDs

—a e _a e e e I <K<K
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Applications of OLEDs

History of Organic TFTs

Device design of OTFT, device preparation and characterization

Applications of OTFTs

Opticallypumped organic semiconductor lasers

Electricallydriven organic lasers

Recent advances in selithte organic lags

NanoFETs

Fabrication of different types of sensors using organic semiconductors,

Study of different sensors using conjugated polymers.

Teaching/Learning  Lecturethe fundamentals of organic semiconductors physics and various applicatagamic electronics devices will be
described using ppt presentations, demonstrating videos, Internet. The students are free to request help. The students

= =4 -—a_-a8_8_98_98_°a_-2_-.2°

Methodology
encouraged to solve
problems and to use their own knowledge to verify their solutions befeldrap
assistance.
Tutorial:a set of problems and group discussion topics will be arranged in the tutorial classes. Students are encouraged
problems before having solutions.
Assessment Methods Continuous assessment: 40%
Written Report 20%
Oral Presentation 40%
Continuous assessment consists of assignments, laboratory reports atesfrmidst.
¢tKS O2yliAydz2dza aasSaayvySyd Attt lFaaSaa (KS maerasRdeided Q d
{ GdzRSYy (14 Q Lectures 50 hours
Written Report 8 hours
Load- ECTS Oral Presentation 2 hours
Homework 60 hours

In total 120 houdECTS



Reading List and 1. Handbook of Organic electronics and Photonics: Hari Singh Nalwa
2. Organic Electronics: Materials, Manufacturing, and Applications: Hagen Klauk

REiziEreR 3. Organic Electronics More Materials and Applications: Wiley, Hagen Klauk



Instructor

Study level
ECTS

Prerequisite

Learning
Outcomes

Asc. Professdoannis VardiambasiBirector of the Laboratory of Telecommunications & Electromagnetic Applications, Direthers
BAPGAEAAZ2Y 2F ¢StSO2YYdzyAOF(iA2ya 3 bSig2N]1aX 5ANBOG2N 2 Fof

Electronic Engineering of the Hellenic Mediterranean Univeksitgia@hmu.gr

3rd Year and above

4-ECTS*

* Based on the fyear undergraduate curriculum of the Electronic Engineering Department of HMU (Course 502), but modified accordingiéb
workload of the Erasmus students.

Basic knowledgef engineering electromagnetics (electromagnetic fields and waves, Maxwell equations, boundary conditions, |
value problems, etc.)

The explosive growth and continuous development of the wireless and personal telecommugijcaéors creates a growing dema
for telecommunication engineers with (a) very good background on the theory of antennas and electromagnetic wave pr@pal
(b) special knowledge and experience in modern wireless systems.

This course prepares studentor a career in the rapidly evolving telecommunications industry, because the antenna is the i
between any telecommunication system and the transmission means in wireless communications.

This course aims to get students acquainted with the plggibf antenna theory and electromagnetic wave propagation, in order t
them during analysis and design of wireless telecommunication links.

Upon successful completion of the course, students will have acquired knowledge, skills, appropriate dealnépith practica
applications related to antennas and propagation models, as well as experience in designing and optimizing real antespesifivkdly
students will be able to:

+ understand electromagnetic theory and its applications to amsteand transmission of electromagnetic signals carrying informat
+ understand the theory of antennas and electromagnetic wave propagation in a uniform way, in order to use them in isarah
design of wireless telecommunications,

+ describe the #@sic mechanisms of radio wave propagation and understand the interaction of electromagnetic waves
environment,



mailto:ivardia@hmu.gr

+ be aware of the wave propagation phenomena caused in the real environment and the measurement methods used in pract

+ calculate ath measure the basic antenna parameters and characteristics (eg radiated power, radiation intensity, directiv

radiation resistance),

+ compare antenna characteristics (advantages/disadvantages), deciding which is the most suitable antenmaifotieacpplication

+ perform antenna and electromagnetic radiation measurements,

+ familiarize with various practical antenna devices,

+ calculate the radiation diagram of an antenna, when its current distribution is known,

+ evaluate propagation molleand select the appropriate model for calculating losses in a telecommunications link,

+ prepare radio coverage studies,

+ be informed about the latest developments in the field of wireless and personal communication systems,

+ analyze and design wiregdgglecommunication systems according to the respective needs,

+ be ready to supervise and maintain wireless telecommunications systems.

The course is at the core of the Electronic Engineer curriculum.

Note: The projectbased version of the course will p¢ghe Erasmus students to get many of the above mentioned learning outcom

Contents The projectbased version of the course will cover many of the following subjects:

Review on telecommunications and electromagnetic theory. Electric, magmddictromagnetic field. Electrical signe
Telecommunication systems. Wireless telecommunications. Frequency spectrum (HF, VHF, UHF, microwaves). Maxwell Equ
eguations. Boundary conditions. Scalar and vector potentials. Fields of sinusa@datdimge. Electromagnetic radiation and pov
Poynting vector. Planar electromagnetic waves [polarization, wave propagation in conductive -anddumtive media, phase ar
group velocities, reciprocity]. Reflection and refraction of planar waves §3ael]' Fresnel equations, reflection and transmis.
coefficients, normal and oblique incidence on perfect dielectric and lossy media, standing waves, incidence on digdact
scattering].
Transmission lines [complex and characteristic line rasistavave reflection, transmitted power, adjustment, standing wave, £
diagram]. Microwave waveguides [parallel plated, rectangular, circular, coaxial, microstrip, dielectric]. Optical wavEgdiltanc
TEM propagation modes. Power and losses.aRgatar and cylindrical cavities. Electromagnetic waves in free space. Introduc
antenna theory. Antenna and transmission line matching.



Radiation mechanisms. Antenna characteristics, radiation diagrams, gain, bandwidth, quality factor. Thegle lofesimantennas
Analysis of antennas with assumed current distributions. Hertz dipole. Applications of electrically small antennas.

Linear dipole antennas. Field and radiation pattern, directivity, gain, radiation resistance, active antennalh#ght i < k H ®
Traveling wave antennas.

Loop antennas.

Antennas above perfect ground. Mirroring and image theory.

General analysis of the radiation field of any antenna. Applications.

Antenna arrays. Rhombic antenna. Principles of antenna design. Applications.

Linear arrays. Uniform linear arrays with small and large number of elements. Polynomial theory of linear arrays. #\pplication
Superdirective antennas. Phase detection. Methods of radiation pattern synthesisCbelpyshev linear arrays. Compositiotinafar
arrays with Fourier sums.

Applications and examples of antenna analysis and synthesis. Antenna applications and measurements.

Aperture antennas. Radiation from flat surfaces. Radiation from rectangular surfaces. Horn antennas. ParabolantefieetarHorn
reflector antennas. Lens antennas. Passive reflectors.

Input antenna resistance. Equivalent sources. Magnetic charges and currents. Voltage and current sources. Reciprocityethe
impedance of conductive antennas. Voltage inducedpamended antenna by an incident field. Induced electromotive force met
Transmission and reception equivalent circuits. Dipole near field. Bandwidth. Receiving antennas. Antenna polarizatior
telecommunication systems and antenna noise temjpeea

Dipole selimpedance. Antenna as terminal impedance. Asymmetric excitation of dipoles. Matching conditions and n
transmitted power. Matching using stubs. Folded dipole. Mutual complex resistance between dipoles. Antenna array

impedance. Impedance of dipoles above perfect ground. Antenna feeding with appropriate curredtklaragiennas. The antenna
a receiver. Equality of mutual complex resistances. Equality of transmission and reception radiation patterns. Ecraityisibtr
and reception selimpedances. Equality of transmission and reception antenna active heights. Active antenna surface. Re
transmitted power ratio.

Transmission of waves in free space. Friis equation. Losses and maximum transmission disi@negu&ion. Propagation
electromagnetic waves in the earth environment. Ground reflection of obliquely incident plane waves with vertical or



polarization. Brewster angles. Ground wave. Space wave. Surface wave. Antennas elevated abdereshiraypprdoximate relationshi
for propagation at very high frequencies. Near ground surface wave tilt and polarization.

{ LIKSNAOIt SINIK® 97FT7FSO0 ief-sight TonditienS Barfdr MifedtsQii wadedphigegaiiatizNIBfitaction Al
Tropospheric refractive index. Tropospheric propagation, refraction, waveguiding, scattering. Radio horizon. Multiplateruids.
Differential reception systems. Atmosphere attenuation. Critical frequency and ionosphere changes. lonospheriopropagation,
reflection, scattering. Applications.

Calculation of radio links. Over sharp obstacle linksoligight links. Above perfect ground links. Technical characteristics and pr
applications of wireless links.

Course type Projectbased(exclusively)

Assessment  Final project evaluation. Blended learning using synchronous and asynchronous methods.

Bibliography q
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Instructor

Study level
ECTS

Prerequisite

Learning
Outcomes

Asc. Professdoannis Vardiambasi®irector of theLaboratory of Telecommunications & Electromagnetic Applications, Directors
SBAPGAEAAZ2Y 2F ¢StSO2YYdzyAOFGA2ya 3 bSig2NlaX 5ANBOG2N 2 Fof

Electronic Engineering of the Hellenic Med#aean Universityvardia@hmu.gr

3rd Year and above

4-ECTS*

* Based on the year undergraduate curriculum of the Electronic Engineering Department of HMU (Course 712), but modified ¢
to the actual workload of the Erasmus students

Basic knowledge of telecommunication systems.

Satellites have the unigque ability to provide coverage in large geographic areas and to connect remote and inateessibianication
nodes. Thus satellite networks are now an integral part of most telecommunications systems. In recent decades the tdcatellitg
systems is advancing constantly and the use of all kind of satellites for long distance commsimsadéieeloping rapidly.

Today, electronic engineers face the absolute necessity to have in depth knowledge of the satellite technology, comsnamitiks
because satellite communications play an emereasing role in modern telecommunicatiorsteyns. This course properly prepai
students for a career in the rapidly evolving telecommunications industry.

The aim of this course is to familiarize tomorrow's electronics/telecommunications engineers with the analysis ofesatalitécation
systens and the design of satellite links. The course covers the total of the required theoretical and practical backgroundcessul
completion of the course, students will have acquired the necessary knowledge and skills to:

+ understand the structuref any satellite communications system,

+ understand the basic principles and concepts governing satellite communications,

+ understand the operation of satellite systems and the principles of modern telecommunications networks,

+ understand the design isss and options concerning satellite links,

+ have experience in the design and optimization of real telecommunication systems, which can be used for the analyigis af
new microwave and satellite radio links,

+ design and analyze satellite comneatipn systems,

+ be familiar with various practical antenna devices,

+ have initial training in satellite link design,
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Contents

+ be familiar with radio propagation models and modern techniques for digital modulation andateic&ormation encoding,

+ be infomed about the latest developments in the field of wireless and personal communication systems,

+ be familiar with the modern satellite technology, communications systems, assembly and subsystems,

+ supervise and maintain satellite communication systems,

+understand the factors that degrade the quality of satellite wireless links and the methods to overcome this degradation,

+ evaluate the quality of services provided by satellite communications systems,

+ be familiar with the multiple access satellite ratving techniques and the modern standards for satellite communications and r

telephony systems.

The course is at the core of the Electronic Engineer curriculum.

Note: The projectbased version of the course will help the Erasmus students to getahtreyabove mentioned learning outcomes.

The projectbased version of the course will cover many of the following subjects:
Configuration of a satellite communication system. Radio frequencies of satellite services. Motion, position aisaieibiesf Satellite
networks. Geosynchronous, geostatic, GEO, LEO satellites. Satellite segments. Basic features related to satellite[ramkoc
regulations, transmission/broadcasting types, line of sight, link power budget, refractive irdeg| Eones, troposcatter links].
Electromagnetic wave propagation and the satellite radio channel. Radiation characteristics and types of satelliterdisbies
antenna and targeting control. Noise measures. Signal noise in satellite systems.
Spacesnvironment. Absorption, diffusion, refraction and depolarization of electromagnetic wave signals in the satellite ¢feartsi
of rainfall, noise and propagation medium on the satellite link power balance. Frequency reuse techniques.
Channel configutaon, modulation and coding. Analog techniques PM, FM. Digital communication techniques. Digital signal mc
Custom filter analysis. Error possibility in digital communications. FSK, PSK, QPSK, DPSK, DQPSK, MSK modulatiitis/i
emphasis o demodulation, spectrum and error probability). Spectrum modulation techniques.
Telecommunication satellite and ground station platform, configuration and subsystems (monitoring, control, positiatichaloitizt
determination, propulsion, telemetrygommunication, thermal control, power supply/generation). Satellite types. Earth ste
Receiver input. Riifters and satellite signal frequency converters. Power amplifiers and low noise satellite signal amplifiers. Am|
nortlinearity. Effets of noise, filtering, frequency conversion and amplification on satellite system design. Analysis of error pos
satellite systems.



Course type
Assessment

Bibliography

Methods of coding, detection and error correction in satellite systems. Rectangularestmgular, linear (Haming, Golay, BCH
ReedSolomon), circular and convolutional codes. Error checking, parity check, syndromes. Error correction. Spectrum dbter:
channel capacity. Coding gain. Channel discrete model. Coding error possibility. State diagragh¢re€adirellis chart. Codi
systems evaluation.
Communication payload. Channel and modulation type performance. Bit error rate in digital data transmission systenstoNc
Noise models (white, pink, Gaussian). Factors affecting satellite liaiklitg and availability. Space differential reception. Effec
rainfall, depolarization and neighboring satellite interference on satellite system performance.
{ddzRe 2F &l GStEfAGS O02YYdzyAOF A2y && ans & seesbmriiehdatdrisf ApplicatiorisA y
Multiplexing techniques FDM, FDM/MA, TDM, TDM/MA, CDMA, Carrier Sense Multiple Access, CSMA/ Collision
CSMA/Caollision Detection (signal to noise ratios, multipath, jamming). Frequency Division Multigl&ysteen FDMA (with empha
on nonlinear phenomena effects). Time Division Multiple Access System TDMA (with emphasis on synchronization, cari
identity word detection and frame synchronization). Code division multiple access syst€nMBgd FHCDMA (with emphasis ¢
interpolation analysis).
Satellite system protocols ALOHAAL®HA, RRLOHA. Services: telecommunication audio systems, telephony, analog TV, di
direct to home broadcasts, SMATYV, satellite news gathering, VSATralogfgoglobal atmospheric research program, geostatio
meteorological satellites, sea navigation, Global Positioning System, differential GPS, mobile communications, Iriditan,
networks, fast internet, video on demand, multimedia services, idei@rencing, telemedicine, geography, topography, GIS.
Satellite installation and launch vehicles. Reliability of satellite communication systems.

Projectbased (exclusively)

Final project evaluation. Blended learning usirgchronous and asynchronous methods.

1 G. Maral, M. Bousquet, and Z. Statellite Communications Systems: Systems, Techniques and Techkidlegiez020 (6th Edition
ISBN10O: 1119382084

9 T. Pratt and J.E. Alin@&atelliteCommunicationsViley, 20193rd Edition),ISBNLO: 1119482178

1 L.J. IppolitoSatellite Communications Systems Engineering: Atmospheric Effects, Satellite Link Design and System ,Rifileyn
2017 (2nd EditionISBNL0: 1119259371

1 M.O. KolawoleSatellite Communications Engineeri@RC Press, 2016 (2nd EdititBBN10: 1138075353
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Study level
ECTS

1 D. Minoli,Innovations in Satellite Communications and Satellite Technology: The Industry ImplicatiorS20¢, BAtgh Throughp!
Satellites, Ultra HD, M2M, and \®ley, 2015ISBN10: 1118984056

M. RichhariaMobile Satellite Communications: Principles and Tyévidisy, 2014 (2nd EditiodyBNL0: 1119998867

R. CochettiMobile Satellite Communications HandhdMidey, 2014 (2nd EditipnSBNLO: 1118357027

KN. Raja Ra&atellite Communication: Concepts and Applicatiids Learning, 2013 (2nd EditidSBNLO: 8120347250
R.M. Gagliardgatellite CommunicationSpringer2012 2nd Edition)ISBNLO: 9401097623

T.M. BraunSatellite Communicatiofayload and Systerwiley|IEEE Press, 2013BN10: 0470540842

F. GustrauRF and Microwave Engineering: Fundamentals of Wireless Communiveiieyns2012|SBN10: 1119951712
P. Fortescue, G. Swinerd, and J. S&pacecraft Systems Engineertey, 2011 (4th Edition)}SBNLO: 047075012X
D.R. Cherukigatellite CommunicatioiK International Publishing, 200SBNLO: 9380026412

D. RoddySatellite CommunicationscGrawHill, 2006 (4th Edition)SBNLO: 0071462988

A. FaresSatelliteCommunications EngineerjrigpookSurge Publishing, 200BBNL0: 1419639056
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4th Year and abowdfbd

4-ECTS*

* Based on the fear postgraduate curriculum of the Telecommunications & Automations Systems MSc of the Electronic Er
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Prerequisite

Learning
Outcomes

Department of HMU (CourSesleAutoSl1), but modified according to the actual workload of the Erasmus students

Basic knowledge of engineering electromagnetics (electromagnetic fields and waves, Maxwell equations, boundary conddamys
value problems, etc.)

Aim of this course is the qualitative understanding and mathematical formalism of the concepts concerning the electrdisiagreetat
the propagation, radiation and scattering of electromagnetic waves through their correlation glligibié applications and phenomer
in order to create the necessary background, knowledge and experiences at the level of the advanced engineering eldcs@nd
computing. Additional purpose is to develop the skills and abilities, which aresamycks the scientific and technical subject of |
electronic and telecommunication engineer.

Upon completion of the course the postgraduate students are expected to be able to:

+ understand the correlation between several types of sources and thelcirgsRA Yy 3 FTA St RAaQ OKIF NI OGSt
b dzy RSNEGFYR GKS O2yOSLJia 2F @SOG2NJ FAStRXI St SOGNR G, wave,
interconnected existence of electric and magnetic field in case of time change, mngicalf electromagnetic waves, Maxwell's integ
and differential equations for continuous and tiverying fields, propagation, radiation and scattering of electromagnetic wave
fields in space and time,

+ understand the electrical properties of t@als (conductive/dielectric, isotropic/anisotropic, homogeneous/inhomogene
dispersive/nondispersive, linear/nonlinear, the@nstant/timevarying, simple/metamaterials),

+ calculate differential (divergence, rotation) and integral quantities (@osulation) of fields in the main coordinate systems (Carte
cylindrical, spherical), as well as the electric and magnetic field, the corresponding potentials and the amounts wiggrestgyhiysice
problems,

+ elaborate on electromagneticthedryy R al Eg St f Q& Sljdzr GA2y&as

+ analyze and evaluate the technological applications concerning the broader field of electronic and telecommunicateymey
recognizing the presence and impact of electromagnetic field phenomena,

+ formulate givetime-varying electromagnetic problems into mathematical expressions of boundary value problems, through dif
equations with appropriate initial and/or boundary conditions,

+ handle simple and rather complex boundary value problems of electron@afeleticalculation using Maxwell equations, bounc
conditions, auxiliary potentials and appropriate methods and technigues,

+ systematically deal with electromagnetic boundary value problems using analytical and computational methods,



Contents

+ understand the arious phenomena of electromagnetic wave propagation, radiation and scattering, along with the corres
quantities/concepts that characterize, distinguish and categorize them,
+ apply the taught methods and techniques for the analys#ecfromagnetic problems, the composition of proper solutions anc
evaluation of appropriate alternatives.
The course is at the core of the Electronic/Telecommunications Engineer postgraduate curriculum.
Note: The projectbased version of the course Miklp the Erasmus students to get many of the above mentioned learning outcorr
The projectbased version of the course will cover many of the following subjects:
Timevarying and tim& | NY¥2y A O St SOGNRYI I3y SiA0 THuivd fpdametadsaandE rél&ions, Qizctiel
relations, boundary conditions, power and energy, fimemonic electromagnetic fields).
Electrical properties of matter (dielectrics, polarization and permittivity; magnetics, magnetization and pernwabdity;conductors
and conductivity; semiconductors; superconductors; metamaterials; linear, homogeneous, isotropic and nondispersive r
variations in materials).
Wave equation and its solutions (tinaarying electromagnetic fields; tirfarmonicelectromagnetic fields; solutions to the wa
equation in the rectangular, cylindrical and spherical coordinate systems).
Wave propagation and polarization (Transverse Electromagnetic Modes; uniform plane waves in unbounded lossless aral éo:
principal axis and oblique angle; polarization).
Reflection and transmission (Normal and oblique incidence in lossless media; lossy media; reflection and transmidgisiabt
multiple layers and multiple interfaces; polarization characteristiceftaction; metamaterials).
Auxiliary vector potentials; construction of solutions; radiation and scattering equations (vector potentials; constirsciiotioos;
solution of the inhomogeneous vector potential wave equatiorfiééd radiation; radiatin and scattering equations).
Electromagnetic theorems and principles (duality theorem; uniqueness theorem; image theory; reciprocity theorem; reaction
G2t dyS SldA St SyOS GKS2NBYT aAdNFI OS  §lj dzi @iiphySoAl@uivalert Sral NSy
optics equivalent; induction and physical equivalent approximations).
Rectangular crossection waveguides and cavities (rectangular waveguide; rectangular resonant cavities; hybrid LSE and L.
partially filledwaveguide; transverse resonance method; dielectric waveguide; artificial impedance surfaces; stripline; micro
ridged waveguide).
Circular crossection waveguides and cavities (circular waveguide; circular cavity; radial waveguides; digeetiddes anc



Course type
Assessment

Bibliography

resonators).

Spherical transmission lines and cavities (construction of solutions; biconical transmission line; spherical cavity).

Scattering (infinite linsource cylindrical wave radiation; plane wave scattering by planar surfaces;aalimdvie transformations an
theorems; scattering by circular cylinders; scattering by a conducting wedge; spherical wave orthogonalities, transfoant
theorems; scattering by a sphere).

Integral equations and Method of Moments (integral equatiathod; electric and magnetic field integral equations; finite diam
wires; twoRA YSYy aA 2yttt NIRAFGAZ2Y YR aO0FGGSNAYy3IT t201tAy3a2yQ:
Geometrical theory of diffraction (geometrical opticsaigtht edge diffraction at normal and oblique incidence; curved edge diffre
at oblique incidence; equivalent currents in diffraction; slope diffraction; multiple diffractions).

Diffraction by wedge with impedance surfaces (impedance surface bounmtaditians and reflection coefficients; Maliuzhine
impedance wedge solution; geometrical optics; surface wave terms; diffracted fields; surface wave transition field; cos)putati
DNBESyQa CdzyOliA2ya o DNBSYyY Qdioulldzgrdems;2wol A X §y aSiy2AlyES SINREY Sy Q &
O22NRAYIGSAaT DNBSyQa ARSY(GAGASAE YR YSGK2RAT DNBSyQa ¥d

Projectbased (exclusively)

Final project evaluatiof8lended learning using synchronous and asynchronous methods.

1
1
1
1
1
1
1
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A.S. Khan and S.K. Muké&jectromagnetic Fields: Theory and ApplicatiofRsC Press, 2020.

N. IdaEngineering Electromagneti&pringer 2020 (4th Edition)SBN10: 3030155560

S. BalajiElectromagnetics Made EaSpringey 2020,ISBN10: 9811526575

M.-S. Kao and €. ChandJnderstanding Electromagnetic Wayv8gringer, 2020, ISBIN: 3030457079

M. SadikuElements of Electromagneti€3xford University Pres¥)18 {th Edition), ISBNI0: 0190698616.

M. Nahvi and J. Edminist&chaum's Outline of ElectromagnetMsGrawHill, 2018 (5th Edition), ISBND: 126012097 X.

A. IshimaruElectromagnetic Wave Propagation, Radiation, and Scattering: From FundameipalgcttionsWiley-IEEE Press, 20:
(2nd Edition)|SBN10: 1118098811

A.V. Osipov and S.A. Tretyakdadern Electromagnetic Scattering Theory with Applicativiiey, 2017, ISBN): 0470512385.
D.H. Werner and Z.H. Jiaiggctromagnetics of Body Arldatworks: Antennas, Propagation, and RF SysiafileyIEEE Presg016,
ISBNLO: 1119029465.



E.F. Kuester and D.C. Chdtigctromagnetic Boundary Proble@&C Press, 201SBN10: 1498730264.

U. Inan, A. Inan, and R. S&dgineering Electromagnetimsd WavesPearson, 2014 (2nd Edition), ISEN0132662744
F. Ulaby and U. Ravaiélundamentals of Applied Electromagnetisarson, 2014 (7th Edition), ISBN 0133356817.
C.A. Balanigidvanced Engineering Electromagnetiditey, 2012 (2nd Editim), ISBN10: 0470589485

J.G. van Bladdt)ectromagnetic FieldgVileyIEEE Press, 2007 (2nd Editit®BNL0: 0471263885

S.M. WentworthApplied Electromagnetics: Early Transmission Lines Appvaie, 20071SBNLO: 0470042575

R.K. Wangsnedslectromagnetic FileggViley, 2007 (2nd EditipriSBNL0: 0471811866

S.M. WentworthFundamentals of Electromagnetics with Engineering Applicailbles, 20061SBNL0: 9780470105757
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I R.E. Colliriield Theory of Guided WayeéleyIEEE Press, 1990 (2nd Editit®RNLO: 0879422378
1 D. Chengrield and Wave ElectromagnetidddisonWesley, 1989 (2nd Edition)SBN10: 0201128195.

Related scientific journals

IEEE Transactions on Microwave Theory and Techniques (IF=3.176)
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Instructor

Study level
ECTS
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Contents

Asc. Professdoannis VardiambasiBirector of the Laboratory of Telecommunications & Electromagnetic Applications, Directors
SBAPGAEAAZ2Y 2F ¢StSO2YYdzyAOFGA2ya 3 bSig2NlaX 5ANBOG2N 2 Fof

Electronic Engineering of tiellenic Mediterranean Universijtyardia@hmu.gr

3rd Year and above

4-ECTS*

* Based on thefyear undergraduate curriculum of the Electronic Engineering Department of HMU (Course 887), but ancdiftidg
to the actual workload of the Erasmus students.

Basic knowledge of electromagnetics.

The course covers the theoretical and practical background required for: electromagnetic theory and its appéiestimmsagnetic
compatibility (EMC) principles, electromagnetic interference (EMI) and methods for suppressing EMI effects, EMC me aaniatysis
and design of electromagnetically compatible devices and systems.

Upon successful completion of the cautbe students will be able to:

+ have irdepth knowledge of electromagnetic theory principles,

+ be able to present uniformly the theory of propagation, scattering and radiation of electromagnetic waves, so thdtdheaglestic
behavior of practicaelecommunication systems can be understood,

+ explain and present in a comprehensive way the theory of electromagnetic compatibility,

+ be extremely familiar with possible electromagnetic effedesference in devices and systems,

+ be informed about theegulations and the electromagnetic compatibility standards currently applicable,

+ measure electromagnetic interference in various cases,

+ certify the electromagnetic compatibility of simple devices,

+ design circuits and devices free from electromagrieterference.

The course is at the core of the Electronic Engineer curriculum.

Note: The projecthased version of the course will help the Erasmus students to get many of the above mentioned learning outc

The projectbased version of theourse will cover many of the following subjects:
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Electromagnetic Compatibility (EMC) overview. Definitions. Examples of EMC problems. Noise sources (natunalsaiedsoarces)
General methods for solving interference problems and complying with &itements. EMC regulations and tests.

Basic concepts of electromagnetism and their use in EMC (ferromagnetic materials). Maxwell's equations from the EN®{&yuc
(Maxwell, Poisson and Laplace equations). Near and far field approaches andlewerbiye near field, the far field and the enel
flow around small wire and small loop antennas. Fields of high and small impedance. Reaction fields.

Electromagnetic waves in various media (refractive index, characteristic impedance of dielectrifis)d Mepedance. The importanc
2F (KS AYLISRFIYOS 02yO0OSLINid ¢KS AYLISRIYOS Ay FNRBY(G 27F vesin
arbitrary media (propagation constant, penetration depth). Wave propagation in good amsduiaternal resistance of conducto
S5ATFdzaA2y® alEgStftQa Sldza GA2ya Ay AyiaSaINrt F2NX¥® CI NI RI
lllustrative examples in EMC. Interference in small loops. Interpretation of measurements at various dizgacés/e and inductiv
O2dzL Ay3dd ¢NIyaASyld agAGOKAY3A LIKSY2YSyl O6GNIYyaAT2NN¥SNI FS
Input resistance of materials with losses. TEM wave incidence on boundary surfaces. TEM waveprdpfigatapproximation of th
transmission factor. Reflection effects. Shielding efficiency. Decibels and Nepers.

Multi-layer media reflection coefficient. Absorber design and affecting factors. Absorber performance at various frequen
absober examples.

Transmission lines and waveguides. Impedance and phase shift of ideal lines. Characteristic impedance of lines wiltiadesaad
current reflection coefficients. Sheetrcuited transmission line input impedance. Coupling betweenrigs®n lines. Inductivel
coupled directional couplers. Shdength line coupling. Transmission line coupling and the corresponding mathematical fran
Coupling of shielding currents with signal wires. Waveguides and resonators. Cutoff frequeattsnaation constant. Effectivene:
2F | LISNIdZNBaAaQk2LISYyAy3aQ aKASERAYIP wSazylF 2N ddzyAy3o
Shielding theory and practical applications. Static or almost static field protection. Magnetostatic protection. Supareonalgcials
shielding. Electrostatic giding. Equivalent shielding circuit models. Electric field shielding. Almost static magnetic field shieldi
Plane wave or transmission line shielding models. Extensions of plane wave theofigdéahsituations. Shielding theories relations
with practical applications. Apertures, windows and thin conductive films. Alternative ways to describe shielding qualityndC
connectors. Conclusions and comments about earthing/grounding.

Spectral analysis and antenna theory in EMC. Basic principtesorttadistortion. Intermodulation distortion or mixing. Spec
analysis. Fourier series. Fourier series of pulse trains. Fourier transforms. Fast Fourier transforms. Spectrum aitelyizerdinfe



Course type
Assessment

Bibliography

effect. Colil voltage noise. Fourier spectrum applo Interference bandwidth. Antennas and radiation. Differemicale and common
mode radiation. Antenna general characteristics (field, radiation and power patterns, directivity, gain, radiation reeftatize
area). Slot antennas and apertures.

Radiation field estimation and measurement. Loop radiation (loops with Z<Zo or Z>Zo impedance). Radiated field estilaz
calculation, intensity calculation spreadsheet). Comimode cable radiation. Computer codes for radiation estimation. Broad
antennas. Electromagnetic field generation for EMC tests. Crawford cell. GTEM cell. Reverberation chambers.

Coupling calculation examples. Earthing, security and signal grounding. Cable grounding and pigtails. Single andeidirity
K2dza Ay I I NP dzy

Passive components (conductors, resistors, capacitors and coils). Filters.

Isolation and supression. Isolation technigues (balanced or compensated circuits, transformers,-oadmsnppression coils, optic
isolators and optical fibers. Suppressiechniques. Design of electromagnetically compatible circuits. EMC system design.

Projectbased (exclusively
Final projecevaluation. Blended learning using synchronous and asynchronous methods

1 LearnEMC LIL.C. HubingandN. HubingStudy Guide for the INARTE Electromagnetic Compatibility (EMC/EMI) Certificatign
2020 2020.

9 C. KathalayA Practtal Approach to Electromagnetic

1

Compatibility: With an Introduction to CE Marki2@20, ISBN3: 9798665728742.

1 H. Zhang, Y. Zhang, C. Huangm Y. Yuan, and L.Spzmegraft Electromagnetic Compatibility Technolog§m@inger, 2020, ISEIN:
9811547815.

1 M. Van Helvoort and M. Melenhor&MC for Installers: Electromagnetic Compatibility of Systems and Insigll@ReC Press, 201
ISBNLO: 1498702481.

1 A.IshimaruElectromagnetic Wave Propagation, Radiation, and Scattering: From Fundamentals to ApphaeiaiEE Press, 20!
(2nd Edition)]SBN10: 1118098811

1 T. WilliamsEMC for Product Designgkewnes, 2016 (5th EditipdSBNLO: 0081010168


https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=LearnEMC+LLC&text=LearnEMC+LLC&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Todd+Hubing&text=Todd+Hubing&sort=relevancerank&search-alias=digital-text
https://www.amazon.com/s/ref=dp_byline_sr_ebooks_3?ie=UTF8&field-author=Nancy+Hubing&text=Nancy+Hubing&sort=relevancerank&search-alias=digital-text

1 D.A. WestonElectromagnetic Compatibility: Methods, Analysis, Circuits, and Measur@RéhPress, 2016 (3rd EditidBBNLO:
148229950X.

1 t ®D® | WRAEEMIyi@ubleshooting Cookbook for Product DesigBeitech Publishingp14,ISBN10: 1613530196.

1 H.W. OttElectromagnetic CompatibiligngineeringWiley, 2009\SBNLO: 0470189304

1 C.R. Paulntroduction to Electromagnetic Compatibjlityiley-Interscience, 200&26d Edition))SBNLO: 0471755001

1 V. Prasad Kodakngineering Electromagnetic Compatibility: Principles, Measurermealsjologies, and Computer Mod®&sley
IEEE Press, 20@n¢l Edition)]SBNLO: 0780347439

9 P. ChattertorandM. Houlden,"EMC: Electromagnetic Theory to Practical D&sigitey, 1992|SBNLO: 047192878X
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Study level
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Asc. Professdoannis VardiambasiBirector of the Laboratory of Telecommunications & Electromagnetic Applice
5ANBOG2NE 2F (KS 5A@AaAz2y 2F ¢St SO2YYdzyA Ol i Aa@omatiore
{eadtsSvya¢ G GKS 5SLINIGYSYydG 2F 9t SO0 NRy A@rdia@hskogf S SN
3rd Year and above

4-ECTS*

* Based on the &ear undergraduate curriculum tife Electronic Engineering Department of HMU (Course 811;
modified according to the actual workload of the Erasmus students.

Basic knowledge of engineering electromagnetics (electromagnetic fields and waves, Maxwell equations,
conditions, boundary value problems, etc.)

Microwaves are widely used in radar (shipping, meteorology, air traffic control), terrestrial and ¢
telecommunication links, medicine (tomography, hyperthermia), astrophysicslfstwation), physics (spectroscoj
acceleration), industry, in everyday life (microwave ovens, antennas, vehicle speed measurement). On the ol
the future of wireless communications (5G, MIMO) is based on millimeter waves. Therefore, faroilittniy
electronic/telecommunication engineers with microwave theory, millimeter waves and their applications is ne
This course properly prepares students for a career in the rapidly evolving telecommunications industry.

The aim of this course is tamiliarize electronic/telecommunication engineers with the technology of microwav:
millimeter waves and their applications, in order to fully understand the operation of wired and w
telecommunication systems.

Upon completion of this course stents will have acquired the necessary knowledge and skills, the appropriate tc
dealing with practical applications related to waveguides and antennas, as well as the experience to design an
real telecommunication systems, in order to:

+ slect the most appropriate propagation mean and spectrum part for each telecommunication system,

+ analyze any transmission line and propagation mean,

+ evaluate the performance of telecommunication systems based on the propagation means it is using,

+ andyze and design wired and wireless telecommunication systems according to the needs,

+ be able to supervise and maintain wired and wireless telecommunication systems, and

+ design telecommunication systems using different transmission lines.

Upon successficompletion of the course, the students will:

+ understand the theory of microwaves and electromagnetic wave propagation in a unified manner, in order to
for the analysis and design of wireless telecommunications links,

+ familiarize with the vasus phenomena at microwave and millimeteve frequencies,
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+ understand the behavior of any waveguide and of the microwave energy transmission over distanteepwin

transmission and reception),

+ understand the operation of various elements,uiiscand devices at microwave and millimeter frequencies,

+ familiarize with active and passive microwave components of modern telecommunication systems,

+ gain experience in measuring the basic characteristics and parameters of microwave devices,

+ familarize with various waveguiding and propagation layouts of practical interest, in order to compat

characteristics (advantages/disadvantages), deciding which is the most appropriate for each practical applicat

+ be informed about the latest develments in the field of wired and wireless telecommunications,

+ gain experience in the design of components (transmission lines, waveguides, power generators, amplifier:

and systems,

+ gain experience in the analysis of microwave networks,

+ gan experience in designing and optimizing real telecommunication systems, which can be used in the an:

design of new microwave, millimeter and optical systems.

The course is at the core of the Electronic Engineer curriculum.

Note: The projectbased version of the course will help the Erasmus students to get many of the above me

learning outcomes.

The projectbased version of the course will cover many of the following subjects:
Review of electromagnetic theory (degtion of electromagnetic phenomena, Maxwell equations, boun
conditions, electromagnetic field power and energy, planar electromagnetic waves, propagation and attent
electromagnetic waves, polarization). Wired and wireless communications.
Transmission line theory. Transverse and sinusoidaltaimging waves in transmission lines. Characteristic impec
and complex resistance in transmission lines. Smith chart. Standing waves in transmission lines witho
Propagation constantand spR Ay (UGN} yaYAaaizy fAySad [2FR YI (0K
or two shortcircuited stubs, or nomniform transmission lines. Ngueriodic phenomena in transmission lin
Coupled transmission line analysis.
Wired transmissiotine types (twewire or coaxial lines). Phase and amplitude distortion. Balanced and unba
lines. Phone network. Phase instability, ctals impact noise, structured cabling.



Waveguiding. Guided waves and waveguide modes. PafatelwaveguideDescription of waves. Separation
variables method. TE, TM, TEM modes. Radial description of wave propagation. Propagation and waveguide
Waveguides of rectangular cross section. Wave equation solution. Cutoff conditions. Boundary condito
components in Cartesian coordinates. TM and TE modes. Excitation, characteristic resistance and atter
rectangular waveguide modes. Rectangular waveguide resonator.

Waveguides of circular cross section. Wave equation solution. Cutoff condBiounsdary conditions. Fiel
components in cylindrical coordinates. TM and TE modes. Excitation, characteristic resistance and atter
circular waveguide modes. Polarization. Circular waveguide resonator.

Coaxial waveguide. TEM, TM and TE modes.

Microstrip and stripline. Radial and field description of a dielectric layer waveguide. Dielectric layer and dielec
Gradedindex strips.

Uniform and noruniform circular optical fiber.

Special types of waveguides. Propagation in lines of pa@tiéuctors. Mode excitation.

Dielectric and magnetic materials. Electron motion in ferrites. Magnetization equation. Magnetic susceptibility
Wave propagation in ferrites. Faraday rotation. Ferritic microwave elements. Gyrotron. Isolator.oCitigafilter.
aAEAY3 YIFIGSNALIfA 6AGK RAFFSNBY(H ¢ > 2 @dSAdzA RAY
Nonlinear waveguides and waveguides with discontinuities [propagation in a circular section of a rec
waveguide, propgation in a rectangular waveguide with helical twist, cylindrical small poles with inductive or ca
behavior in rectangular waveguides, probes]. Waveguide technical characteristics [metal waveguides, opti
flanges, additional elements oBweguide structures, excitation, resonators, filters].

Analysis of microwave circuits-g&rameters, power, efficiency]. Description of signals in microwave cir
Microwave multiport networks. Scattering matrices. Bidirectional and symmetrical mukigiovorks. Magic
coupler. Multiport networks without losses. Directional couplers. Power dividers. Other couplers. Mett
microwave network analysis.

Microwave resonant circuits. Microwave filters. Integrated microwave circuits [striplines, nipstostotlines,
coplanar lines, hybrid MICs]. Passive microwave components [design of lumped +essioitersinductors, circuits



Course type
Assessment

Bibliography

with lumped loads]. Waveguide matching [waveguide resistance, measurement of line resistance at any p
resistancecomputation].
Electron beam interaction with electromagnetic waves. {gmlier microwave sources [vacuum tubes, opera
limits, klystron, magnetron, travelivgave tube (TWT), gyrotron].
Lowpower microwave sources. Semiconductor and stéite devicegbipolar transistors, microwave transistol
field-effect transistors (FETs), semiconductor oscillators, oscillator modes with electron transfer effects]. Mi
mixing diodes. Tunnel diodes. Gunn diodes. IMPATT diodes. Masers.
Microwave communicatior{snicrowave circuits, terminal equipment, filters, terminal transceivers and repeater:
Microwave applications [diagnostic and therapeutic medicine, industrial measurements, speed measuremen
and thermal devices].
Biological effects of microwav@mdiation limits, biological phenomena, dielectric properties of the human
electromagnetic environment].
Millimeter wave communications and applications.

Projectbased (exclusively)

Final project evaluation. Blended learnirsing synchronous and asynchronous methods.

1 A.S. Khan and S.K. Mukétjectromagnetic Fields: Theory and ApplicatioRC Press, 2020.
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(2nd Edition)]SBN10:1119477131
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CommunicationsWiley, 20161SBNL0: 1118917219

1 S. Mumtaz, J. Rodriguez, and L. DaWave Massive MIMO: A Paradigm for BGademic Press, 2016BN10:
0128044187

1 K-W. YeomMicrowave Circuit Design: A Practical Approach UsingRd&Son 2015

1 AA. BehagiRF and Microwave Circuit Design: A Design Approach UsingedbSo Search, 2015BN1O:
0996446613
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2014,ISBN10: 0132172283
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Potential ApplicationsSpringer2014 ISBN10:9401739110
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U.L. Rohde and M. Rudoltf; and Microwave Circuit Designi/itireless Communicatigng/iley, 2012 (2nd Edition
ISBN1118431405

A. Georgiadis, H. Rogier, L. Roselli and P. Aidiocnbwave and Millimeter Wave Circuits and Systems: Eme
Design, Technologies and Applicatighidey, 2012|SBN10: 1119944945

D.M. PozanMicrowave EngineeringViley, 2011 (4th EditionsBNL10: 0470631554

K-C. Huang and Z. Wandgillimeter Wave Communication SystemM&leyIEEE, 2011SBN10: 0470404620

M. Golio,RF and Microwave HandbodkRC Press, 2008 (2nd EdjtitBBNL0: 0849372178

J.G. van Bladdt]ectromagnetic FielggVileylEEE Press, 2007 (2nd Editit®NL0: 0471263885
T.SLaverghettaMicrowavesand WirelessSmplified Artech House, 2006 (2nd EditiokBNLO: 1580539432

D.K. MisraRadieFrequency and Microwave Communication Circuits: Analysis and, Déieginterscience, 200+
(2nd Edition, ISBNL0: 9780471478737

W.F. EgarRractical RF System Desigriley IEEE, 2003SBNL0: 0471200239

R.E. Collircoundations for MicrowauengineeringWileylEEE Press, 2001 (2nd Editi®NLO: 0780360311

K. ChangkF and Microwave Wireless Systenwieyinterscience2000,1SBNLO: 0471351997

T.S. Laverghetta Microwave Materials and Fabrication Technigques Artech House, 2000 (3rEditior), ISBN:
1580530648

B.Z. Katsenelenbaum, L. Mercader del Rio, M. Pereyaslavets, M. Sorolla Ayza, and MIHAgamnof Nonuniforn
Waveguideg The CrosSection MethodlEE, 1998SBN085296918X
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P. VizmullerRF Design Guide: Systems, Circuits, and Equatitesh House, 19955BN0890067546
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ARRLThe ARRL UHF/Microwave Projects ManVval. 1 ARRL, 19945BN0872594491

S. Ramo, J.R. Whinnery, and T.V. DEidds and Waves in Communication ElectroWiey, 1994 (3rd Edition
ISBN10:0471585513

G.H. Bryant Principle®f MicrowaveMeasurementslET, 1993 (Revised EditidBBN0863412963

B.L. Smith and M{. Carpentier,The Microwave Engineering Handbapkol. 1: Microwave Componentgan
Nostand Reinhold1993,ISBN10: 0442315880

B.L. Smith and Md. CarpentierThe Microwave Engineering Handbqdkol. 2: Microwave Circuits, Antennasd
PropagationVan Nostrand Reinhold, 1993 (2009th Editit8BN 101441901140

B. Smith and M.H. Carpentidhe Microwave Engineering Handbqakol. 3: Microwave Systems and Applicatic
Springer, 1992 (1993rd Editioff}BNL0: 041245680X

D.A. OlverMicrowave and Optical Transmissitviley, 1992|SBNL0: 047193478X

S.FMahmoud, Electromagnetic Waveguides: Theory and Applicatigis 1991SBNL0: 0863412327

R.E. Collirkield Theory of Guided Way®éleyIEEE Press, 1990 (2nd Editit®RNLO: 0879422378

A.E. FantonmRadio Frequency and Microwave Power Measurerteht 1990SBNL0: 0863411207
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Instructor

Study level
ECTS

Prerequisite

Learning
Outcomes

Asc. Professdoannis VardiambasiBirector of the Laboratory of Telecommunications & Electromagnetic Applications, Directors
Division of Telecommunications & Networks, Directar &fS a{ O Ay ¢St SO2YYdzyAOlF GA2Y 3
Electronic Engineering of the Hellenic Mediterranean Univeksitglia@hmu.gr

4th Year and above

4-ECTS*

* Based on thepostgraduate curriculum of the Telecommunications & Automations Systems MSc of the Electronic En
Department of HMU (Course TeleAutt®S, but modified according to the actual workload of the Erasmus students

Basic knowledge @ngineering electromagnetics (electromagnetic fields and waves, Maxwell equations, boundary conditions, |
value problems, etc.)

Microwaves are widely used in radar (shipping, meteorology, air traffic control), terrestsalelfite telecommunication links, medicil
(tomography, hyperthermia), astrophysics (star observation), physics (spectroscopy, acceleration), industry, in evenjiciapifee
ovens, antennas, vehicle speed measurement). On the other hand, the @fituieeless communications (5G, MIMO) is basec
millimeter waves. Therefore, familiarity of the electronic/telecommunication engineers with microwave theory, millimeseanvdatbheir
applications is necessary. The explosive growth and continuous gleesibof the wireless and personal telecommunication syst
creates a growing demand for telecommunication engineers with (a) very good background on the theory of antennas aratjaletid:
wave propagation, and (b) special knowledge and experiemsedarn wireless systems.

This course properly prepares postgraduate students for a career in the rapidly evolving telecommunications industmseTaims
(a) to familiarize electronic/telecommunication engineers with the technology of microwavellimet@r waves and their application
in order to fully understand the operation of wired and wireless telecommunication systems, and (b) to get postgraduatie
acquainted with the principles of antenna theory and electromagnetic wave propagaioder to use them during analysis and des
of wireless telecommunication links.

Upon successful completion of this course postgraduate students will have acquired the necessary knowledge and skiilfsthadc
appropriate tools for dealing with g@ctical applications related to waveguides, antennas, and propagation models, as well
experience to design and optimize real microwave/millimetave devices, antennas, and telecommunication systems. More spec
students will be able to:
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+ sdect the most appropriate propagation mean and spectrum part for each telecommunication system,

+ analyze any transmission line and propagation mean,

+ evaluate the performance of telecommunication systems based on the propagation means it is using,

+ anayze and design wired and wireless telecommunication systems according to the needs,

+ be able to supervise and maintain wired and wireless telecommunication systems,

+ design telecommunication systems using different transmission lines,

+ understand théheory of microwaves and electromagnetic wave propagation in a unified manner, in order to use them for the
and design of wireless telecommunications links,

+ familiarize with the various phenomena at microwave and millinvedge frequencies,

+ understand the behavior of any waveguide and of the microwave energy transmission over distante-fodimttransmission ant
reception),

+ understand the operation of various elements, circuits and devices at microwave and millimeter frequencies,

+ famliarize with active and passive microwave components of modern telecommunication systems,

+ measure the basic characteristics and parameters of microwave devices,

+ familiarize with various waveguiding and propagation layouts of practical interest, mtordempare their characteristic
(advantages/disadvantages), deciding which is the most appropriate for each practical application,

+ be informed about the latest developments in the field of wired and wireless telecommunications,

+ design of componen{transmission lines, waveguides, power generators, amplifiers), circuits and systems,

+ analyze microwave networks,

+ design and optimize real telecommunication systems, which can be used in the analysis and design of nhew microwasreamdi
opticalsystems,

+ understand electromagnetic theory and its applications to antennas and transmission of electromagnetic signals oamgiraninf
+ understand the theory of antennas and electromagnetic wave propagation in a uniform way, in order to usehbegmnalysis an
design of wireless telecommunications,

+ describe the basic mechanisms of radio wave propagation and understand the interaction of electromagnetic waves
environment,

+ be aware of the wave propagation phenomena caused in ghemeironment and the measurement methods used in practice,
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+ calculate and measure the basic antenna parameters and characteristics (eg radiated power, radiation intensity, daect

radiation resistance),

+ compare antenna characteristics (atteges/disadvantages), deciding which is the most suitable antenna for each practical app

+ perform antenna and electromagnetic radiation measurements,

+ familiarize with various practical antenna devices,

+ calculate the radiation diagram of amtenna, when its current distribution is known,

+ evaluate propagation models and select the appropriate model for calculating losses in a telecommunications link,

+ prepare radio coverage studies,

+ be informed about the latest developments in the fidldipeless and personal communication systems,

+ analyze and design wireless telecommunication systems according to the respective needs,

+ be ready to supervise and maintain wireless telecommunications systems.

The course is at the core of tR#ectronic/Telecommunications Engineer postgraduate curriculum.

Note: The projecthased version of the course will help the Erasmus students to get many of the above mentioned learning outc

The projectbased version of the course will comeainy of the following subjects:
Review of electromagnetic theory. Electric, magnetic, electromagnetic fields. Description of electromagnetic phenomefiaf
eguations. Wave equations. Boundary conditions. Electromagnetic field power and energggRegtdr. Scalar and vector potentie
Fields of sinusoidal time change. Planar electromagnetic waves [polarization, wave propagation in conductivebaddctore media
phase and group velocities, reciprocity]. Reflection and refraction of planeswanell's law, Fresnel equations, reflection
transmission coefficients, normal and oblique incidence on perfect dielectric and lossy media, standing waves, incigdeckio
plates, scattering]. Propagation and attenuation of electromagnetiesv Polarization. Electromagnetic waves in free space.
Transmission line theory. Transverse and sinusoidaiémgng waves in transmission lines. Characteristic impedance and cc
resistance in transmission lines. Smith chart. Standing wavesismission lines without losses. Propagation constant and spe
GNI yavyraairzy ftAySao [2FR YFGOKAY 3 Ay (NI sikcoiddastulis 20y nolinKoyhts
transmission lines. Ngperiodic phenomena in transmissiamels. Coupled transmission line analysis.
Wired transmission line types (tware or coaxial lines). Phase and amplitude distortion. Balanced and unbalanced lines. Phone
Phase instability, crogalk, impact noise, structured cabling.



WaveguidingGuided waves and waveguide modes. Paialheé waveguide. Description of waves. Separation of variables methc
TM, TEM modes. Radial description of wave propagation. Propagation and waveguide losses.

Waveguides of rectangular cross section. Wavaisgusolution. Cutoff conditions. Boundary conditions. Field components in Cal
coordinates. TM and TE modes. Excitation, characteristic resistance and attenuation of rectangular waveguide modesr|
waveguide resonator.

Waveguides of circul@ross section. Wave equation solution. Cutoff conditions. Boundary conditions. Field components in ¢
coordinates. TM and TE modes. Excitation, characteristic resistance and attenuation of circular waveguide modes. Poieridat
waveguile resonator.

Coaxial waveguide. TEM, TM and TE modes.

Microstrip and stripline. Radial and field description of a dielectric layer waveguide. Dielectric layer and dielecBradaémdex
strips.

Uniform and noruniform circular optical fiber.

Spedl types of waveguides. Propagation in lines of parallel conductors. Mode excitation.

Dielectric and magnetic materials. Electron motion in ferrites. Magnetization equation. Magnetic susceptibility tengmoiga&on
in ferrites. Faraday rotation. RANA G A O YAONR Sl @S St SYSyliiad DeNRUNRYDP Lazftl
2 PSIAdZARAY I Ay NBOUFyYy3IdzZ I N g @S3dzA RSa O2y Gl AyAy3 &aidNRLA
Nonlinear waveguides and waveguides with discontinuities [propagdatiarcircular section of a rectangular waveguide, propag:
in a rectangular waveguide with helical twist, cylindrical small poles with inductive or capacitive behavior in rectangulades.
probes]. Waveguide technical characteristics [metal wadeguoptical fibers, flanges, additional elements of waveguide struc
excitation, resonators, filters].

Analysis of microwave circuitsg8rameters, power, efficiency]. Description of signals in microwave circuits. Microwave m!
networks. Scaégring matrices. Bidirectional and symmetrical multiport networks. Magic T coupler. Multiport networks without
Directional couplers. Power dividers. Other couplers. Methods of microwave network analysis.

Microwave resonant circuits. Microwave fite Integrated microwave circuits [striplines, microstrips, slotlines, coplanar lines,
MICs]. Passive microwave components [design of lumped regigfmasitorsinductors, circuits with lumped loads]. Wavegu
matching [waveguide resistance, me@snent of line resistance at any point, load resistance computation].






