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Mpoarmattovpeva

NMEPIrPA®H
2KOTTOg

2KOTTOG TOU PJOBAUATOG gival N TTEPIYPAPT] TWV HABNUATIKWY £5I0WOEWYV TTOU OIETTOUV
N d1ddoaon H/M kKupdtwy o€ didgpopa péaa aAAd Kal Twy BACIKWY PEYEBWV
eKTTOUTTAG Kol Afwng H/M akTivoBoAiag pe Eupacn oTnv JEAETN TWV QUOIKWV
MNXavIopWV d1ddoaong TNG NAEKTPIKNG DIEYEPONG OTNV YPAUMI HETAPOPAG, TNV
TTpocapuoyr oUVBETAG avTioTaong, aAAd Kal ThV Ia@uyr) TOU KUPATOG OTO KEVO.
Emiong o1o pdbnua mepiypa@ovtal SlaQopeTika péoa diadoong EAeUBEPOU Xwpou
avaAoya JE Tn ouxvoTNTA TOU KUPATOG (TT.X. £DA@PIKA KUPOTA, TPOTTOOQPAIPIKA-
Iovoo@aipik@ KUPOTA) Kal oudntouvTal Ol QUOIKOI PNXAVIOUOi TTou KaBopifouv TIg
aTTWAEIEG Kal TOV Opdpo BIadoong o€ KABe uEco. TEAOG TTEPIYPA@ETAI AVOAUTIKG N
KEPAIQ OaV YPAUUL HETOPOPAG KAl HEAETWVTAI TO XOPAKTNPIOTIKG avVAKAQONG-
atmoAaBAG Péow TTEPIYPAPAG KE TN UATPA okéSaoNng (S-matrix), KABWG Kal HECW TNG
METATPOTING TWV S-TTAPAUETPWY OE oUVOETN avtioTaon (X&pTtng Smith).




MaOnoiakd AtroteAéopara
‘Exovtag OAOKANPWOEl ETTITUXWG TO udBnua ol atroudacTég Ba eival og B€on va:

¢ Na karavooUv Toug QuUaIKoUg unxaviagpoug diadoong Twv H/M KuydTtwy o€
OI0QOPETIKA PETa avaloya PE TNV CUXVOTNTA TOUG KAl TOUG UNXAVIOUOUG ATTWAEIWV
TTOU £TTNPEACOUV TNV TTOIOTNTA TOU AdpBavOouevou GHPATOG 0Ta oUyXPOova CUCTHHATA
aoUPUATWY ETTIKOIVWVIWV.

e Na yvwpifouv TOUg QUOIKOUG uNXavIoPoUg d1adoong TNG NAEKTPIKNAG dIEyEPONG OTNV
Kepaia, oav ypauunR HETAPOPAG, Kal TNG dla@uyng Tou KUPATOG aTo €AeUBEPO XWpPO,
KaBwg Kal Ta BaoiKG peyEOn ektmopTG Kol Awng H/M akTtivoBoAiag

e Na ymropouv va utroAoyifouv Ta BaCIKA XOPAKTNPIOTIKA TWV YPOUUWY JETOPOPAG,
TTOU a@OpPOUV Ta XAPAKTNPIOTIKA avAKAQCNG-ATTOAABAG HECW TTEPIYPOPNG HE TN
MATPa okédaong (S-matrix), KABWG Kal JEOW TNG JETATPOTTAG TWV S-TTAPAUETPWY OF
ouvBeTtn avriotaon (Xaptng Smith)

AvTIKEIiMEVA TTOU KOAUTTTOVTAI

e  duoikoi unxaviouoi diadoong H/M KupdaTwy oTov €AeUBEPO XWPO

e  Quoikoi ynxaviopoi d1ddoong OTn YPAPKN HETAPOPAG, BACIKA PHEYEDN EKTTOUTTAG-
Mwng H/M akTivoBoAiag

¢  Kartavénon BasiKWwy XOpaKTNPICTIKWY YPANPWY HETAPOPAS, XAPAKTNPIOTIKA
avdkAaong-atmmoAafAg, HATPa okEdAoNG, oUVOETA avtioTaon, Xaptng Smith

Epyaotnpiakég AOCKROEIG

Epyaomplokn ekmaidevon Tov @OUTNT®V TPOYUOTOTOIOVTAS 13 epyaotnplokés
0OKNGCELG E0TIOUEVEG 0TO PacikoTepa avTikeipeva e Bempntikng dwackoiiog. Ot
aoknoelg Ba elval TpocavatoMopéveg Tave oto okdAovOa media:

o  METpNon XapakTNPIOTIKWY aVAKAAONG-OTTOAABAG YPAPNWY PETAPOPAS. YTTOAOYIouSG
MATPOG OKEDAONG.

e YToAoyIopuog aUvOETNG avTioTaong YPAUMKNAG HETOPOPAG- XapTng Smith.

o [lpooopoiwon TUTTIKWY aCUPPATWY CEUEEWV. YTTOAOYIOUOG OTTWAEIOG- PEAETN
padiokdAuYnNG.

o  Métpnon Baoikwy peyeBwyv ektrouTnG-Anywngs H/M akTivooAiag. Métpnaon évraong
mediou, amoAaBng Kepaiag.




A1d5akTIKEG KAl MaOnoI10KEG BPAOTNPIOTNTEG

O1 pédodol di1daokaliag repIAappavouv:

Mapadooiakr didackahia pe dIGAEEEIS OE aiBouaa OoTnv OTToIa XPNOIMOTIOIOUVTAI ETTITTA OV
TWV UVNBWYV PEBBdWYV, TEXVOAOYIEG TTOAUPECWY, ETTIAUCT AOKATEWYV, EPYOACTNPIAKES
EMOEICEIC YPAUHUWY PETAPOPAG KAl TUTTIKWV KEPAIWY, ETTIBAETTOUEVEG EPYATTNPIOKES AOKATEIG,
Kal eEopoiwaelg acUpuaTtwy (elEewv Pe xprion HYY.

O1 yadnoilakég SpacTnpIdTNTEG TrEPIAABAvouV

Xpron atré Toug OTTOUBACTEG EPYACTNPIOKWY OPYAVWY KAl UAIKWV YIa TRV avAAUCT YPOAUNWY
METAPOPAG, TNV MEAETN TUTTIKWV MIKPOKUUATIKWY XAPOKTNPIOTIKWY, ETTIAUCN AOKNCEWY,
UAoTTOINON OPAdIKWY EPYaciwV, Xprion Aoyiouikou yia axediaon Kal EE0Hoiwan acUpUaTWY
Celewv o€ OIOQOPETIKA PHEoa BIAO0ONG, ATOMIK MEAETN KAl ECETATEIG YPATITEG 1) Kal
TTPOPOPIKEG KUPIWG GTO EPYACTAPIO.

BiAloypagia

EAANVIKA:

1. Eicaywyn otn Aiadoon H/M KupdaTtwy, A. Naooiottouhou-Z. TakTitn, EkdooeIg
lwv

2. Kepaieg, AvdAuon k Zxediaon, C.A. Balanis, Ekddocig lwv

3. Eiocaywyn otnv HAektpoduvauikn, Touog I, D. J. Grifiths, MavemoTtnuiakég
Exkdooeig KpAtng

ZevoyAwoon:




EE-3031 — E/M wave propagation and transmission

lines

BASIC INFORMATION

Department Electronics

Course Title E/M wave propagation & transmission lines
Course Code EE-3031

Theory /Lab Theory and Lab

Semester [

ECTS Credit Units 5.5

Teaching Hours 3 Theory + 2 Lab

Working Load 160

Obligatory / By Choice Obligatory

Unit Leader

Teacher Dr. Spiros Mikroulis

Assistants -

Teaching Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

Aim of the course is the description of the equation formalism which describes the
E/M wave propagation effects in various mediums, as well as the definition of the
basic parameters related to transmission and receiving of E/M radiation, emphasizing
on the transmission line propagation effects, the complex resistance matching, and
the wave escape to the free space. Moreover in this course, an accurate
representation of different free space transmission mediums is performed, (i.e.
ground waves, ionospheric, tropospheric waves) dependent on the transmission
frequency and the physical mechanisms beyond wave propagation loss/ path are
discussed. At last but not least, the course emphasizes on the antenna description as
a transmission line and the related parameters are defined, i.e. scattering matrix (s-
matrix), complex resistance description (Smith-chart).




Learning Outcomes
Having successfully completed the module, the student will be able to:

e To understand the physical mechanisms of E/M wave propagation in various
mediums and the attenuation effects which limit the quality of receiving signal in
wireless communication systems

e Torecognize the physical mechanisms of electrical propagation in the antenna
medium, described as a transmission line, and of the E/M wave escape in the free
space, as well as the basic parameters concerning the E/M radiation in transmission
and receiver mode.

e To calculate the basic characteristics of transmission lines, in terms of reflectance-
transmission gain with the aid of scattering matrix (S-matrix) representation, as well
as S-parameter conversion in complex resistance formalism (i.e. Smith chart)

Topics Covered

e  Study of the free space E/M wave propagation physical mechanisms

e |dentification of the transmission line physics, definition of the basic parameters of
the E/M wave in transmission-receiver mode.

¢ Definition of basic transmission line characteristics, reflectance-transmission gain,
Scattering matrix (S-matrix), complex resistance, Smith chart.

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items of
theoretical courses. Training will be oriented on the following areas:

e Measurements on the characteristic reflectance-transmittance of transmission lines.
Calculation of the Scattering matrix (S-matrix).

e Calculation of the complex resistance of a typical transmission line- Smith chart.
Simulation of standard wireless links. Calculation of standard loss- coverage study.

Measurements on the typical parameters of E/M radiation. Electrical Field
measurements, Antenna Gain.

Teaching and learning activities




Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid, apart from
usual methods, of multimedia tools, exercise solving, laboratory demonstrations of typical
transmission line/ antenna equipment, simulation material from free space links and
transmission lines, use of software for design, analysis and simulation of wireless links

Student’s activities include:

Use of laboratory instruments and hardware material for test & measurement of transmission
lines, and the study of typical microwave characteristics, solving of exercises, use of
computer software for design, analysis and simulation, of typical wireless links in various
transmission mediums, self-study and exams.

Resources

Greek:

1. Introduction on E/M wave propagation, A.A. Nassiopoulos-S. Paktitis, published
by lon

2. Antennas, Analysis and Design, C.A. Balanis, published by lon, translated in
Greek, K. Lioliousis

3. Introduction in electrodynamics, Il part, D. J. Grifiths, published by University
publications of Crete, translated in Greek, P. Ditsas

Foreign:




