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JKOTOC Kal oToXoC¢ Tou padbnuatoc«Mikpokupata kol Ebapuoyég RF»eival n katavonaon,
avaAuon, olvBeon Kal afLOAOYNON TWV UKPOKUMOTIKWY KUKAWHATWY Kot Slatdéewv, Ue
WOlaitepn £€pdacn otn oxedioon HUIKPOKUUATIKWY OAOKANPWHEVWY KUKAWUATWY KoL
XQAPOKTNPLOUO HUKPOKUUATIKWY SLOTAEEWV KOL CUCTNUATWY €V YEVEL, KABWC KaL N ebpappoyn
TouG o€ cuotrnuataRF.

MaOnoiaka AtroTeAéopaTa

‘Exovtag oAOKANPWOEL EMITUXWCE TO HABnua « MikpokUpato & Epappoyeg RF» ol pottnteg Ba
elval og Béon va:

e umoloyilouv, avamtuooouV, CUVOETOUV Kal afloAoyoUV ULKPOKUMATLIKA, KUKAWUOTO
Kot SLATAEELC WG UTTOCUOTAUOTO NAEKTPOVIKWY GUOTNHUATWY,




avayvwpilouv kot dtakpivouv tig eflowaoelg Maxwell,
oxXedLalouv Kal avoAUOUV ULKPOKULOTLKA KUKAWHATO Kot SLaTAgeLg,

npoPaivouv og eAéyxouc KAANG AeLTOUPYiag OAWY TWV UIKPOKUUATIKWY KOL EV YEVEL
VP louXVWY NAEKTPOVIKWY KUKAWUATWY KAl KEPALWY,

TiotomnoLlolV e tn Ste€aywyn eEELSIKEVUEVWY ETLOTNOVIKWY UETPHOEWV TN
AeLToupyel CUCTNUATWY TTOU XPNOLUOTIOLOUV RF KOl LIKPOKUUOTIKEG SLOTAEELC.

AvTIKEIPEVA TTOU KOAUTTTOVTAI

10.
11.

12.
13.

Ol e€lowoelg tou Maxwell, eminmeda NAEKTPOUAYVNTIKA KUHATAL,
Kupatodnyol, puBuol petadoong, avaluon Bactkol puBuol TE,,

npocopuoyn $optTiou o0  KUMATOONYO ME KWWNTO OTEAEXOG.  KOLWAOTNTEG.
i6looUXVOTNTEG EMUAKOUG KUMOTOSNYOU LE KLVNTO OTEAEXOC,

ULKPOTOLVIEG: UTIOAOYLOUOG PUOLKWY OLOOTACEWV IKPOKUUATIKWY KUKAWUATWY
ULKpoAwpibwy,

noAuBupa Siktua — mapaueTpoL okédaong, mpooapuoyn poptiou,
oXedlaoN ULKPOKUUOTIKWY KUKAWHUATWY PE xprion Xaptn Smith,

TAONTIKA UKPOKUHATIKA OAOKANpWUEVA KUKAWMATO, UBPLOIKO SakTuAiSL, otpodEéag
daoews, GIATpa, UIKPOKULATIKA PEPPLTLKA OTOLXELD),

EVEPYA ULKPOKULOTLKA OAOKANPWHEVA KUKAWMOTO: EVIOXUTEG, UIKTEC,

OXESLAOUOC TAAAVTWTWY,

onuelo ouurmieong 1dB, mpoidvta evbodlapopdwaong

oxeblaon pe epyodeia CAD, (HkpoKUMATIKA GIATPpA, UIKPOKUUATIKEG TINYEG
NAEKTPOVIKAG SE0UNG , ULKPOKUUOTIKEG TINYEC OTEPEOU OWHOTOC, UIKPOKUUATIKOL
EVIOXUTEC e Tpaviiotop MIC - MMIC),

MULKPOKUMOTLKEG OAOKANPWHEVEG KEPOLES (LLKpOTALVIEG) POOIKEC OTOLXELOKEPALEC.

gloaywyn otnv Souikn Aettoupyia epapuoywv RF, Onwg Ttou moApikol Pavtdp Kol
TOU TNAETIKOWVWVLAKOU GUGTHUATOG ITOUToU / S€KTn.

Epyaotnpiakég ACKROEIG

Epyaotnplakn eknaideuon tTwv GoltnTwy TPayUATONoLWvVTaS 13 €pyacTnpLOKEG OOKNOELG
E0TLOOUEVEC OTA BACLKOTEPA AVIIKE(PEVO TNG BewpnTikng Sibaokaiiac. OL aoknoeLg gival
TIPOCAVATOALOMEVEG TTAVW oTo akoAouBa nedla:




MéETtpnon cuxvoTNTAG KOL XOPAKTNPLOTIKY KpuoTtaAlodlodou
Métpnon doptiou pe Kupatodnyod oxXLoUNG

Mpocapuoyn ¢optiou pe KLVNTO OTEAEXOG

IXeSLAOUOC UIKPOKUMATIKWY diATpwv amokomng pe CAD
MIKPOKU LLATIKEG KOIAOTNTEC UE OAPWOT CUXVOTNTOG

METpnon KaTeuBUVTIKOU KEPSOUG KAl artoAaB g XOOVOKEPALWY
JToLXElOKEPAiO HUE payLlKO T

Yxebloon daoIKAG oTOoLXELOKEPALOG OKTW OTOLXELWV
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MeA€tn Aettoupylog maApikol Pavtdp
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. Métpnon cuvteleotwv okESAONG EVEPYWV OTOLXELWY
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. Métpnon ocuvteheotr) oUleuéng LeTall KUKAWUATWY RF
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. XapaKTNPLOKOG EVIOXUTIKWY Slatdéewv — 1dBcompressionpoint
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. Métpnon npoidvtwv evéodlapopdwaong

A1dakTIKEG KOl MaONOI10KEG BPACTNPIOTNTEG

O1 pédodol didaokaliag repiAaupdvouv:

Mapadoaiakn d1daokaAia pe BIGAEEEIG OTIG OTTOIEG XPNOIMOTTOIOUVTAI TEXVOAOYiEG TTOAUET WV
Kal To 810QiKTUO, €TTIAUCGN AOKACEWV, EPYAOTNPIOKEG ETIOEIEEIG, ETTIBAETTOMEVES
EPYOOTNPIAKES QOKNOEIG KAl EEOOIWTEIG JE Xprion H/Y.

O1 paBnolakég dpaocTnpIdTNTEG TrEPIAAUBavouv

XpAon a1rd Toug POITNTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWV YIa TAV UAOTTOINCN Kal
avAaAuOon MIKPOKUMATIKWY KUKAWMATWY, ETTIAUCT aOKACEWYV, UAOTTOINOTN OUABIKWY EPYACIWY,
Xprion AoyiouIKoU yia oxediaon Kal EE0U0iWOoN KUKAWUATWY, ATOUIKN HEAETN Kal EEETATEIG
YPOTITEG 1} KAl TIPOPOPIKEG.
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EE-5031 - MICROWAVES AND RF

BASIC INFORMATION

Department Electronics

Course Title Microwaves and RF

Course Code EE-5031

Theory /Lab Theory and Lab

Semester 5t

ECTS Credit Units 5.5

Teaching Hours 3T+2L

Working Load 165

Obligatory / By Choice Obligatory

Unit Leader K.N. Voudouris

Teacher K.N. Voudouris

Assistants N.X. Athanasopoulos

Teaching Lectures, Lab, Tutorials, Exercises, Exams

Assessment Intermediate Exam, Exercises, Final Exam
Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

The aim and objective of the module “Microwaves and RF applications” is the
comprehension, analysis and evaluation of microwave circuits with particular emphasis in
the design of microwave completed circuits and characterization of microwave devices and
systems, as well as their application in RF systems.

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

design and evaluate microwave circuits as parts of electronic systems, recognize and
acknowledge Maxwell’s equations

design and analyze microwave circuits

perform proper operation check of all microwave and high frequency electronic
circuits and antennas.




Certify the proper operation and functionality of systems that use RF and microwave
devices

Topics Covered
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Maxwell’'s equations and planar electromagnetic waves
Waveguides, transverse modes, analysis of basic mode TEj,

Load matching in waveguide with mobile component. Cavities, eigen-frequency of
waveguide with mobile component

Microstrip line calculation

Multiport networks- scattering parameters , load matching

Design of microwave circuits with use of smith chart

Passive microwave integrated circuits, hybrid ring, phase shifter, filters and
microwave ferrite elements

Active microwave integrated circuits: amplifiers, mixers

Oscillator design

1dB point of compaction, intermodulation products

Design using cad tools. Microwave filters, microwave sources of electronic beam,
microwave sources of solid body, microwave amplifiers with transistor MIC-MMIC
Microwave integrated antennas(microstrips), phased array antennas

Introduction to the structural operation of RF applications, such as pulse radar and
the transmitter/receiver telecommunication system.

LaboratoryExercises

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

BOoNOOA~AWNE

Measurement of frequency and characteristic of crystal diode
Load measurement with slot waveguide

Load matching with mobile component

Design of microwave cutting off filters with CAD

Microwave cavities with frequency sweep

Directional gain measurement and horn antenna gain
Antenna Array with magic T

Design of phased array antenna of eight elements

Study of pulse radar operation

. Measurement of scattering parameters of active components
. Measurement of coupling factor between RF circuits

. Characterization of amplifying circuits-1dB compression point
. Measurement of intermodulation products

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 material for construction, 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. Pozar, “Mikpokupartikn Texvoloyia”, Twv, 2004
2. Oulouvoyhou, «Elcaywyn ota MikpokUpata», Nanacwtnpiou, 2005
3. Collins, «MwpokUpata», T{LoAag, 2006

FOREIGN

1. KONISHI,«Microwaves electronic circuit technology» ISBN 0824701011
2. BRYANT, “Principles of microwave measurements” ISBN 0863412963




