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To padnua nmapouoialetl tnv Bewpia Twv actpuatwy evéewv. Napouoialovtal Ta Pactkda
TPOBARHATA AUTOU TOU TOMEN TWV OLCUPUOTWY EMKOWVWVLWY, Kal e€etalovtal Ta Stadopa
UTIOCUGCTAMATO TIOU XPNOLUOTIooUVTOL (KEPOEG, ULKTEC, TOTKOL TAAQVTWTEG KATT) Kal oL
Baolkotepeg edappoyéc Onwe Siktva 4™ yevidg, Sopudopikd cuotipata kot Pavtdp.
ErutAéov, ol GoltNTEG aVaUEVETAL VO OTIOKTHOOUV TO amapaitnto texvoloyilkd unofabpo,
wote va oxedlalouv Kal avalvouv S1ddopoug TUTIOUC KEPALWV KAl YPOAUUWY HETAPOPAC,
KOTOVOWVTOG TapAAANAa  OAoug  TOug LNXOVLOUOUG

duoikoug dwaboong Twv

NAEKTPOUOYVNTIKWY KUPMATWY 0ToUuG SLadopoug xwpoucg.

MaBnolakd AnoteAéopata

‘Exovtag oOAOKANPpWOEL EMUTUXWC TO pabnua «Kepaieg kat AcUppateg ZevEelg» ol poltnteg Ba
elval og Bon va:




e KatavooUv Tn Asttoupyia pia kepaiog,

e umnoAoyilouv, BOCIKEG TOPAUETPOUG OTIWG TNV OVTLOTOON ELGGSOU Kal To Slaypappa
aktwvoPoAiag pLag kepaiag,

o oyxeblalouv kat avaAvouv (design) otolxelokepaieg kepaieg Sladhopwv TUMWY, OTIWG
Yagi, pacLKn¢ oToLXELOKEPALAC, UIKPOTALVIOKAG KEPALOC, KATU

o avayvwpilouv kat Stakpivouv TG BabuidEG EVOG 0OUPATOU TNAETILKOLVWVLAKOU
CUCTAMATOC

e oxebLalouv Kal LEAETOUV UE Xprion €EOUOLWTH €va TNAETILKOWVWVLAKO cUOTNUA

e avayvwpilouv Kat afLoAoyolV TNV OLOTLK anodoon evog acUppaTou
TNAETUKOLWVWVLAKOU GUOTHUOTOG

o TmpoPaivouv oe eAéyxoug ToTomoinong KaAr g AELToupyiag TOU CUOTHUATOG
aclpHaTWVY ETKOWVWVLWY (Acceptance tests

AvTIKEIJEVA TTOU KOAUTTTOVTAI

1. Ewoaywyn otig kepaieg : Tevikd, HAektpopayvntik aktwvoBolia, aktivoPolia
oToeELWwdoug SimoAou. MeviKA XOPAKTNPLOTIKA TWV KEPALWY: XOPOKTNPLOTIKA HEYEDN
TWV KEPOLWY, XOPOAKTNPLOTIKA HEYEDN Tou adopoulv To medio yupw amd tnv Kepaia,
enidpacn YELTOVIKNG Kepaiag, Bewpnua Tng aviotolyiag, apolBaia cuvbetn avtiotaon,
HOVASEC HETPNONG, ATTWAELEG KEPOLWV.

2. Awypappata  akTwoBoAlog onuelakwv Kol un mnywv: Stataén 800 onuelakwyv
LOOTpOTIWY TNYywv , &lAtagn pn LOOTPOTMWY OCNUELOKWY TNYwv aAAd ovAloywv,
€UBUYPOUUN OTOLXELOCEIPA QMO ONUELOKEG TNyEC LOlou mAdtoug, emibpacn Tou
e6adoug, ALATAELELC e TTOPACLTIKA OTOLXELD

3. MeAétn tng Kepaiag A/2: H Aemtr YpOUpLKS KEPALA, N CUVTOVIOUEVN Kepaiah/2, kepaia
A/2 un cuvtoviopévn, n KAtakopudn mMPooyslwpévn Kepaia, to avadumAwpévo Simolo
N2

4. Awota€elg pe moANEC kepaleg: MeAETn TNG ASMTAG YPAUUIKAG Kepalag, Awdtaln Svo
Kepalwv mou tpododotouvtal o paocn, Adtaén Svo kepalwv mou Tpododotolivtal ot
ovtiBetn ddon, Ztolxelooslpd and Svo otolxeia A/2, diataén and n tpododotolpeva
otolyelat 0To XWPO, OUOLOUOPDEC YPAUULKEG OTOLXELOOELPEG, OTOLYELOCELPA TECOAPWY
SutoAwv A/2kaBetn oto £6adog kat oto Uog A/4.

5. Kepaieg kateuBuvopevng aktwvoBoliag: Kepaila YAGI, eAkoeldr| kepaia, kepaieg “V”, n
pouPikn Kepaia, n AoyoplBuLkn Meplodikn Kepala, n Kepoia PpoOXou, STOLXELOOELPEG E
NAEKTPOVLIKA 0Apwaon, SIKWVLKNA Kepala, mapaBoAikég kepaleg.

6. MMpocapuoyn Kepalog-ypappung: Npocappoyr] He SIKTUWUATA oo EVIOTIOUEVA OTOLKELa,
TIPOCAPUOYN UE KATAVEUNUEVA OTOLXElOL

7. Elwoaywyn otnv peAEtn 81adoong TwV HIKPOKUUATWY, KUHUA XWPEOU, Tpomoodalplkn
S1aBAaon. padlo-kaluyn (radioplanning). PoAoc twv SteBvwv opyavicuwv ITU, CEPT,
ERC kat ETSI.

8. YmoAoylopog MnNKOToMAG, NAEKTPIKAG  KapmuAotntag, Kal  {wvwv  Fresnel.




10.

11.

12.

13.

ALOOTACLOAOYNON: UTIOAOYLOMOC HeyeBwy kepalwv, OYPN OTwv, HAKN KUPOTOSNywv
KoAwbiwv. Evéodlapopdwoelg og Tponoodalplkég Levelg eupeiag Lwvng

YroAoylopog ooluyiou oyxvog (BudgetAnalysis). Avaluon Ttou dalvopévou TG
Slahewpnge. EiSn dlaleipewy, Stadopikn Afdn xwpou, cuxvoTnNTAG Kol TTOAWGCNC.
ObpuBoc. Ixéon onuatog mpo¢ Bo6puPo ot Sladopeg Slapopdwoels. EAdxLoTo
EUKPLVEG onpa AnYne. EvaloBnoia tou S€ktn.

Molotika otoleia otn petadoon tou Pnodlakolu padloohuatog (AtabBeoipudtnTa g
levénc, BER, litter, kAm).

MeplBdaArlov twv padlocuotnuatwy. Nopol Keppler, yewoTtatikég 50pudOopLKEG TPOXLEG.
Xpron vewypadkwv cuotnuatwy GIS otn oxedlaon aoUpUATWY TNAETIKOWWVLIOKWY
SIKTUWV.

Aopn twv padloocuotnudtwy. Aoury opudoplkol OCUCTHUATOC, TOUTOG, OEKTNG,
avapetadotng.  uotiuata  ToAAamAnGg  mpdoPaocng  (moAumAe€ia).  Zuothpata
noAunAe€iag otoug Sopuddpoug.

Epyaotnplakég AGKAOEIG

Epyootplokn exmaidevon Ttov @ountdv TPOyUOTOTOIOVINS 13 €pyaoTnplokes
00K OELS ECTIONCUEVEG OTO PactkdTepa avTiKEipeva TG Bempntikng dwdackaAioc. Ot
OOKNGELG EIVOL TPOCAVATOMGUEVEG TAV® 6T 0KOAOLOa TediaL:

MéEtpnon avtiotaong etocédou Sumolou A/2

MéEtpnon Slaypdppartog aktivoBoliag dutolou A/2

MeAétn kepaiag Yagi-Uda

Aopn KOpatog xwpou Kat anootaocelg Sopudoptknc Aning

QOdopata twv Stapopdpwoswv AM kat FM pe avaiutrh paopartog kat CAD
Avaloylkeg kat PndLakeg eknmopmnég dopudopwv DBS

JkoOmevon Twv dopudpopwv DBS

Kevtplkn eykataotaon Slavoung onuatog eniyetag Pndlakng kat Sopudopikng TV
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MeAétn acUpuatng {evéng onpueiov mpog onueio pe t BonBela CAD
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. Melétn padlokaluPng pe tn BonBeta CAD
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. E€opoiwaon Noumol RF: pétpnon Baclkwv mapopETpwWY

=
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. E€opoiwon Aéktn RF: pétpnon Packwy MAPAUETPWY
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. Métpnon odoApdtwy BER og PndLlokd cuoTUOTA EMLKOLVWVLWV

A1BakTIKEG KAl MaOnoI10KEG BPACTNPIOTNTES

O1 pédodol didaokaliag TrepiAaupdvouv:

Mapadoaoiakr didaokaAia pe BIAAECEIG OTIC OTTOIEG XPNOIMOTTOIOUVTAl TEXVOAOYiEG TTOAUPET WV
Kal T 810QiKTUO, €TTIAUCN AOKACEWV, EPYAOTNPIOKEG ETTIOEICEIG, ETTIBAETTOUEVES
EPYAOTNPIAKESG AOKNOEIG, Kal EEOMOINOEIG YE Xprion H/Y.




O1 paBnolakég SpaocTnPIOTNTEG TrEPIAABAvouv

XpAon a1t Toug POITNTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWV YIa TAV UAOTTOINCN Kal
avAAUON MIKPOKUMATIKWY KUKAWMATWY, ETTIAUCT aOKACEWY, UAOTTOINOT OUABIKWY EPYACIWY,
Xprion AoyiopIKoU yia oxediaon Kal EE0U0iwoN KUKAWUATWY, OTOUIKN MEAETN Kal EEETATEIG
YPOTITEG 1} KAl TIPOPOPIKEG.

BiAloypagia

EAANVIKA:

1. W. Stallings, “AcUppateg Emikowvwvieg kat Aiktua”, Ekbooelg T{LOAQ
2. Ballanis, Antenna Theory, EAAnvikr Antédoon, IQN, 2005

3. IAXANAOZ, «KEPAIEY» @scoalovikn 1986

4. Kraus, John D, «Kepaigc»,, TQOAag

ZevoyAwoon:




EE-6051 — Antennas and Wireless Links

BASIC INFORMATION

Department Electronics

Course Title Antennas and wireless links
Course Code EE-6051

Theory /Lab Theory and Lab

Semester 6th

ECTS Credit Units 6

Teaching Hours 3 Theory +2 Lab

Working Load 170

Obligatory / By Choice Obligatory

Unit Leader K.N. Voudouris

Teacher K.N. Voudouris

Assistants C.l. Vasileiou

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

This module presents the theory of wireless communications. Various subsystems such as
antennas, mixers, local oscillators etc., are examined. 4G networks, satellite systems and
radars are also studied. Moreover, the students are expected to acquire the essential
technological background, to design and analyze different kinds of antennas and transmission

lines, understanding all the natural mechanisms of electromagnetic wave propagation.

Learning Outcomes
After successful completion of the module, the student will be able to:

e Understand the operation of an antenna

e Evaluate basic parameters such as the input resistance and the radiation pattern of
an antenna

e Design and analyze different kinds of antenna arrays such as Yagi, phased array
antenna, microstrip antenna etc.

e Recognize the components of a wireless telecommunications system




Design and study using a telecommunication system simulator

Recognize and evaluate the qualitative performance of wireless telecommunications
systems

Proceed in certification inspections of wireless communication systems (Acceptance
tests)

Topics Covered

1.

10.

11.

12.

13.

Introduction to Antennas: Electromagnetic radiation, radiation of elementary dipole.
General characteristics of antennas : characteristic sizes of antenna, characteristic
variables that concern the radiation pattern, effect of neighboring antenna, theorem of
equivalence, reciprocal complex resistance, units of measurement, losses of
antennas

Radiation patterns of sources: Configuration of two isotropic point sources, study of
similar and anisotropic sources, linear array of point sources of the same width, effect
of ground, circuits with parasitic elements

Study of M2 antenna: The thin linear half-wave antenna, the vertical antenna, the
folded M2 dipole

Configurations with many antennas: Study of thin linear antenna, Study of phased
arrays, Two A2 element array, Study of an array of N elements, Uniform linear array,
Four A/2 element array, perpendicular to the ground

Directive antennas, Yagi antenna, Helical antenna, “V” antennas, Rhombus
antennas, Logarithmic periodical antenna, Loop antenna, Array with electronic
scanning, Biconical antenna, Parabolic antennas

Matching of antenna-line: Matching with located elements, matching with distributed
elements

Introduction to microwave propagation, space wave, tropospheric diffraction, radio
coverage (radio planning). Role of international organisms ITU,CEPT,ERC and ETSI
Calculation of path profile, electric curvature and Fresnel zones. Dimensioning:
Calculation of antenna’s variables, webs heights, length of waveguide’s cable.
Intermodulations in tropospheric wide band links

Calculation of power’s balance (Budget Analysis). Fading phenomenon. Types of
fading, differential reception of space, frequency and polarization.

Noise. Signal to noise ratio in various modulations. Minimum sharp reception signal.
Receiver’s sensitivity

Qualitative factors in the transmission of digital radio signal (Availability of link,
BER,Jitter,etc).

Environment of radio systems. Keppler laws, geostatic satellite orbits. Use of
geographic systems GIS in the design of wireless telecommunication networks
Radio systems structure. Satellite systems structure, transmitter, receiver,
transponder. Systems of multiple access (multiplexing). Multiplexing systems in
satellites

Laboratory Exercises

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

AN

Input impedance measurement of A/2 dipole

radiation pattern measurement of A/2 dipole

Study of Yagi-Uda antenna

Structure of space wave and distances of satellite reception




5. AM and FM modulation spectrum with spectrum analyzer and CAD
6. Analog and digital transmissions of DBS satellites

7. DBS satellites collimation

8. Signal distribution of digital and satellite TV

9. Study of wireless point-to-point communication with CAD assistance
10. Study of radio coverage with CAD assistance

11. Simulation of RF transmitter: Measurement of basic parameters

12. Simulation of RF receiver: Measurement of basic parameters

13. Measurement of BER errors in digital communication systems

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of
multimedia and Internet, on-line demonstrations and simulation material, supervised hands-on
exercises in the lab, use of software for design analysis and simulation of digital circuits

Student’s activities include:

Use of laboratory instruments and hardware for fabrication, test & measurement and
debugging of digital circuits in the lab, solving of exercises, use of computer software for
design, analysis and simulation, self-study and exams.

Resources
Greek:
1. W. Stallings, “AcUpuatec Emikolvwvieg kat Aiktua”, Ekddaoetg T{LloAa
2. Ballanis, Antenna Theory, EAAnvikj Antédoan, IQN, 2005
3. IAXANOZ, «KEPAIEZ» Ococalovikn 1986
4, Kraus, John D, «Kepaiec»,, T{LOAAG




