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MpoAoyocg

To Tunuoa HAektpovikng Tou TexvoAoylkoU Ekmatdeutikol I6pupatog ABrivag mpoodEpel BewpnTikA KaL TIPAKTLKN eKmaideuon oToug
TEXVOAOYLKOUG TOUELG TNG HAEKTPOVIKNG SivovTag oToug amodoitoug Tou OAEG TIG ATMOPALTNTEG YVWOELG WOTE VO KATAOTOUV LKOVOL va
aoxoAnBouv pe OAa Ta cUYXPOVA YVWOTLKA OVTLKELEVA TTOU EVTACooovTaL 0To Tedio omoudwv Tou .

O 06nyog Imoudwv TepPLEXEL XPNOWEG TAnpodopieg yla TG akadnuaikés SpaotnpldtnTteg tTou TUAUATog HAEKTPOVIKAG TOu
TexvoloykoU Ekmatdeutikou 16pupatog ABnvwy. MNeplypadel avaAuTika tn SLolkntiky Sourn Tou TUAUOTOG, TOV TPOMTUXLAKO Kal
HETAMTUXLAKO KUKAO omoudwv Sivovtag mapdAAnAa mAnpodopleg yLa TIG EPEVVNTIKEG SPACTNPLOTNTEG TOU OVATTTUCOOUV TA EAN TOU
Exnadeutikol Npoowrikol otnv Mot TG HAEKTPOVIKNG. 2Tn GUVEXELD SIVEL XPNOTIKEG TTANPODOPLES YLa TIC SUVATOTNTEG KaL TLG
UTINPEGLEC TTOU TTaPEXOVTAL EiTE CUVOALKA a6 To 16pupa ival autovopa and To TUAUa.

ISLaitepn avadopd ylveTaL 0TNV TAPOUGCLOCH TOU TIPOYPAUHUATOG OTIoUSWVY TO omoilo Omw¢ ivat Slapopdwuévo mMapéXeL TNV eveALEia
pHEoa amo ta pabriuata ETAOYAG VA ECTLACEL O TIPOTITUXLAKOG GOLTNTNG OTOV TOPEA TWV HAEKTPOVIKWYV TToU eMBUUEL amoKTwvTag £€TOL
€va Loxupo umoBabpo yvwoewv Tou Ba xpnoLUoToLoeL 0TNV oTadloSpopia TOU PETA TO MEPAC TWV OTIOUSWV.

Yninpeoieg Omweg n dptia opyavwpévn kat eEomAlopévn BLBAL0ORkNn, ol aibBouoeg mpooPacng Stadiktiou, n SiKTuaky acUPUATN
KaAAuPn oAdkAnpou tou I§pUpatog aAAd Kot AAAEG OTIWE TO YUUVAOTHPLO KAl oL XwpoL eoTtiaong Stapopdwvouy Eva oAU GLAKO Xwpo
yla va urtodextel toug doLtnTES Kal va Toug SpaoTnPLOTIOLOEL KABLOTWVTOG TOUG EVEPYOUC aKadnUaikoug TOALTEG.

O ototomnog Tou TuRuatog (www.ee.teiath.gr) aAAd Kal oL TOPEXOUEVEG NAEKTPOVIKEG UTINPECLEG OTIWG N NAEKTPOVLIKA YPAUUATELQ
Sivouv tn duvatotnTa AUECNC EVNUEPWONG TWV LEAWV TNG AKASNUAIKNC KOLVOTNTAC YOl OAQ TOL VEQ KOLL TLG AVOLKOLVWOELG.

O Mpoiotdpevog Tou TUAROTOG

Inupidwv ABnvaiog
KaBnyntig
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lotopik Avadpoun

Tov OeBpoudplo tou 1974 Aswtovpynoav ta mpwta K.A.T.E.( Kévtpa Avwtepng Texvikng Ekmaidevong) — mévie otov aplBuo- pe
OUVOALKA 2.569 omoubaotéc. Katd to akadnuaikod £to¢ 1976-77, ta K.A.T.E. petovopdaotnkav o K.A.T.E.E. (Kévtpa Avwtepng TEXVLKAG
EnayyeApatikng Eknmaidevong). H petovopaoia autr pmopet va pnv avofadule ta 16pUpata oucLaoTIKA, TIEPLEIXE OUWC Eval BETIKO
ONUELO, TO XOPAKTNPLOKO TNG TEXVIKNG EKTIAISEVONC WG TpLTOBAOULOG.

To 1983 ta K.A.T.E.E. petaoynuatilovral o T.E.l. (TexvoAoyika Ekmatdeutika I6pUupata), pe doun mou MPOCOUOLAlEL UE EKELVN TWV
Mavemotnulakwy ISpupdtwyv. Me Baon to véo Beopikd mAaioto, ta T.E.l. elval MAEov aUTOSLOIKOUUEVA, UE ECWTEPLKO KOVOVIOUO.
I6puetal to TupBouAlo Texvoloyikng Ekmaideuong (2.T.E.) kat mapaAAnAa kaBopilovtal ot appodlotntec, n cuvBeon Kal n Asettoupyia
Tou. O Beopdg autog, ewoayel tn Sladlkaoia TNG CUUUETOXNG TOU KOWWVIKOU €AEyXOU OTIG €TIAOYEC KOl TNV OVATTUEN TNG
Texvoloyikng Eknaidevong.

Ta T.E.l. elvat vopika npéowna dSnuociov dikaiou, mMANpwc avutodlolkoupeva. H opyavwon Kal n Aettoupyia toug SLEMovVTOL Ao TIG
Slatagelg Tou vopou, evw eldikotepa Bépata pubuilovtal Pe TOV ECWTEPLKO Kavoviouo kaBe T.E.I.. H emonteia tn¢ moAttelag aokeital
amno tov Yroupyod EBvikig Maideiag kalt Opnokeupdtwy. H dnuokpatikn dour kat Aeltoupyla, UE TN CUMUETOX OAWV TWV UEAWV TNG
akadnuaikng kowotnTag (ekmadeuTikwy, SlolknTikwy, dottntwv) otn ANPn Twv anodpdcewv, To akadnuaikd AcuAo, oL akadNUAIKES
eAeuBepieg, n eAelBepn emiotnuovikA avalitnon Kat n dlakivnon Wewv, ival ta KUPLO XaPAKTNELOTIKA TwV T.E.I.

To 2001, ta Texvoloywkd Ekmaldeutika I6pupata evidococovtal otnv Avwtatn Ekmaidevon, amoteAwvtag tov €vav amd Toug
mapAAANAouUG TOPELG TNG KOL CUYKEKPLUEVA TOV TeXVOAOYLKO. 2TO MAALCLO TNG AmooToAnG TwV TexVOAoyLlkwy ISpUPATWY TNG avwTaTNG
eknaidevong oxvouv ta akdéAouba: Ta I6pUupata Tou texvoAoylkol topéa Sivouv éudacn otnv eknaidsuon oteAexwv epapuoywyv
uPNAAG MOLOTIKAG 0TABUNG, T omola pe TN BewpnTikh Kal EGAPUOCUEVN EMLOTNUOVIKI) KATAPTLON TOUG: a) armoteAoUV oUVOETIKO
Kpiko petafl yvwong Kal epapuoyng, avantuooovtog TNV edaploopévn Sldotacn TwV EMIOTNUWY KOL TWV TEXVWY, OTA avtiotolya
enayyeApatikd nedia, B) petadépouv, XpNOLUOTOLOUV Kal TIpodyouv clyxpovn texvoloyia, kabwg emiong kot peBOSoug, TPAKTIKES
KOLL TEXVLKEG OTO XWPO TWV EPOPUOYWV.

Ta 16pUpata tou Texvoloywkou Topéa, ouvbualouv tnv avamtuén tou KatdAAnAou Bswpntikol untoBabpou omouvdwv pe vPniov
ETIMESOU EPYAOTNPLAKN KAL TIPOKTLKA AoKNnon, evw mapaAAnAa Ste€dyouv Kupilwg TEXVOAOYLKA €PEUVA KOL AVOTTTUGCOUV TEXVOYVWOLa
Kall KaLVOTopieG ota avtiotolya enayyeApatikd nedia. Kabe T.E.I. amoteAeital and 00 TouAdxLloTtov IX0AEG Kal KABe ZxoAn amo duo
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TOUAGXLOTOV TUAMOTO TTOU OVTLOTOLXOUV OE OUYYEVELC €8IKOTNTEG. lNa To cUVTOVIOUO TNG StdaoKaAiag padnuatwy mou ddackovtal
o€ TMOA\A TUAMOTA LLOC ) TTEPLOCOTEPWV XXOAWV evog T.E.I., eivat duvatn n dpuon Mevikwv TUNUATWY, Ta ontola Opwe dgv xopnyouv
nituyio.

H ZxoAn Texvohoywwv Edbappoywv amoteAeltal amno eNtd TUNHATO ELGIKOTNTAG KOL SUO YEVLKA TUAMOTA.

Ta tuApata edikotnTag ivat:

a) Tunua Evepyelakng TEXVIKAG.

B) TuRua HAEKTPOVIKNAG.

y) Tuipa Naumnyiig.

8) TuApa MAnpodoptkig

€) TuRua NoAwtikwv Epywv Yrobdoung.

ot) Tunua Texvohoyiag latpkwyv Opydvwy.

{) TuRua Tormoypadiag.

Ta yevika TuRpata eivat:

a) Tupa Mabnuatikwy.

B) TuApa Ouotkng Xnueiag kat Texvoloyiag YALKwv.

Ta TuApata tng ZXoANg KAAUTITOUV CUYKEKPLUEVOUC TOUELS TNG EmlotAung kat tng TexvoAoyiag kat SlaBEtouv ApTLo EpyaoTnpLlaKo
e€omALopO Kol oUyxpova eKALSEUTIKA LEDQL.

Tou Tunuatog nmpoiotatal péAog tou Ekmatdeutikol mpoowrikou (E.M.), To omoio ekAéyetal yia pia Sietia. , Onwg kat 6Aa ta Opyava
Tou TEI pe avaloyo xpovo umnnpeoiag . To kaBe TuApa €xeL tnv Sk Tou Mpappateio 6ou umnPeToUV SLolkNTIKOL uTtAAANAOL.

To Tunpa HAektpoviknig I6pubnke to 1983 kat amoteAel éva anod ta 37 Tuiuata tou TexvoloyilkoU Exmatdeutikol I§pupatog (T.E.I.)
ABnvag. OL mpwTtol ormoudaoTég elorxbnkav to akadnuaiko €tog 1983 - 1984 kot oL MpwToL ITu)LoUXoL opkicBnkav to 1986. MExpl
Kol oApepa €xouv anoveunBel anod to tuRpa 1638 rtuyia HAekTpovikou Mnyxavikou.
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To Tunua HAekTpoVIKN G TPoodEPEL TIG PACLKEG YVWOELG TNG EMLOTAMUNG TNG HAEKTPOVIKNG 0 cUVEUAOUO e BEWPNTIKN KAl TIPAKTIKA
EKTIALOEVON OTOUG CUYXPOVOUG TOMEIC TNG. ZTOXOG TOU TUNMATOC €ival n dnuloupyia amodoltwy mou oe emayyeApatikn Baon Oa
aoxoAnbouv ¢' OAa Ta cUYXPOVA YVWOTLKA QAVTIKEMEVA TIOU OXeTilovtal Pe Tn oxedlaon, UEAETN, KATAOKEUN, €yKATAOTOON Kol
ouvTAPNON NAEKTPOVLKWY CUCTNUATWY Kol SLaTAEEWV.

Ta enayyeApatika Sikouwpata twv anodoitwv tou TuApatog kabopifovrar oto MN.A. 346/8-6-89 (DEK 158/14-6-89/1.A) we §AG:

1. Ou mtuxovxol tou Tunuatog HAEKTPoVIKAG TG ZX0ANG Texvoloywkwv Edapuoywv twv Texvoloylkwv ISpupdtwy, pe Baon Tig
€€eLOIKEVEVEG ETILOTNUOVIKEG KOl TEXVIKEG YVWOELG TOUG, aloxoAouvtal, eite autoduvapa, eite oe ocuvepyaoia Pe AANOUG ETILOTHLOVEG
HE TNV UEAETN, €peuva Kal epappoyn TNG TEXVoAoylag, TAVW 0 oUYXPOVOUG KAl ELSLKOUE TOUELG TNG NAEKTPOVIKAG OTOV LOLWTIKO Kot
0TO SNUOCLO TOUEQ.

2. EldikOtepa amaocyolovvral:

2.1 e Blotexvieg, Plopnxavieg Kal EMIXELPAOCELS TTOU €XOUV WG QVILKEIPHEVO TNV Tapaywyr NAEKTPOVIKWVY oOTolKElwv, Statdéewy,
CUOKEUWV KOL CUCTNMATWY ylot TNV Iapaywyn GAAwv tpoioviwy f TNV mapox UTNPECLWY TIPOG AUTEC Kal Tpog TpiTtoud.

2.2 Exouv Skaiwpa ekmovnong HeAETNG, eMIPAeYP NS, KATAOKEUAG, CUVAPHOAOYNONG, CUVTAPNONG EYKATACTACNG, XELPLOMWY, EAEYXOU
Aeltoupylag Kol METATPOTIAG NAEKTPOVIKOU oTolxelou, SLaTASEWG OUOKEUNG KOL OCUOTNHUATWY TWV TOUEWV: TNAETULKOWWVLWY,
OTITLKOOKOUOTLKWY, padlotnAedpacnc, mpootaciag Kal TupacdAAELOG, OpyAvwY HETPNONG KOL NAEKTPOVIKWY LOXUOG, KaBwg emiong
autopatou gAéyxou. HAekTpovikwy YoAoylotwy Kat latpikwv OpyAavwy C€ CUVEPYOOLA LE TEXVIKOUG TWV AVILOTOLXWV ELSLKOTATWV.

To mopandavw SIKALWUATA AoKOUVTAL, EITE TA CUCTAHATA QUTA £ival aptyr] NAEKTPOVIKA, €LTE PLKTA HUE NAEKTPOAOYLKN, LNXOVOAOYLKA
WC TPOG TO NAEKTPOVIKO HEPOC AUTWV.

2.3 16pUouv Kal SleuBUvouv NAEKTPOVLKA EpyaoTrpLa.

3. OL ttuyovoL Tou Tunuatog s€ehicoovtal pEoa oTtn SLOLKNTLKNA Kal TEXVIKN LEpOPXLA, TN OXETIKN HE TOUC TOUELC TNG ELOKOTNTAG
TOUG.

4. OL mTtuyLoUoL Tou TUNHATOG UIToPoUV va KAAUTTouV TIG B€oelg uteBUVWY oTeEAEXwWV OTLG BloTe)VieS, BlopnXavieg Kol YEVIKA OTLG
ETIXELPNOELG TIOU TtpoBAETOVTAL 0Tn VopoBeaia mou LoxUel KaBe popd yia TN AELTOUPYLa TWV ETIXELPHOEWY OLUTWV.

5. Ol mtuyoU)oL Tou TUAUATOG aoKoUV KABe AAAN emayyeAHATIKr) dpacTtnplotnta mou epdavileTol 0TO AVIIKEIUEVO TNG ELBLKOTNTAC
TOUG pE TNV €EEALEN TNC TEXVOAOYLaG, cUpdwva e TIG puBUioelg TS KABe popd Loxvouoac vopoBeaoiac.
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6. OL ttuyLoLYoL Tou Tunuatog anacxoAolvtal otnv eknaideuon, cupdwva Pe TNV LoxUouoa Kabs popd vouobeoia Kol otnv Epeuva
o€ ouvepyaoia e AANOUG ETLOTAOVEG, TAVW O€ BEpata eEEALENG TNG NAEKTPOVLKAG EMLOTAKNG KAl EPOPUOYAG TWV TTOPLOUATWY TNG.

7. OL ttuyLoUYoL Tou TUNUATOC €X0UV SIKalwUa va EVEPYOUV HOVOL TOUG 1) 0OV HEAN ETUTPOTWY EKTLUNOELG KAL TIPOYHLOATOYVWHOCUVEG
o€ {NULEG TTOU TIPOKANBNKAV o OToLAdHTIOTE ALTtiot 0€ NAEKTPOVIKEG SLATALELG, CUOKEUEG, CUOTHLOTA KOL EYKATAOTACELG, afLOAOYNOoN
npoodopwv KABe dUOoNG NAEKTPOVIKOU €EOMALOHOU Kol EAEYXOUC O avtioTolXeG BloteXVieg Kol BLOPNXAVIEG, TIPOKELLEVOU VA TOUG
xopnynBel adela Aettoupylag.

8. OL mttuLoU)oL Tou TUNUATOC HE TNV AOKTNON TOU TITUXLOU TOUG O.0KOUV TO EMAYYEALO OTA TAQULOLO TWV TILO TIAVW ETOYYEAUOTLKWV
SIKALWHATWV.

9. Ta avadepopeva OTIC TPONYOUUEVEG tapaypddouc Sikalwpata Kal §pactnplotntes voouvtal cUudwva Kol avtiotolya Ue TV
opoAoyia mou akoAouBsl:

9.1 MeAétn: Eivar n ekmoévnon mANRpwv Kol OAOKANPwWHEVWVY oxedlwv UTOAOylopHWV Kal €yypadwv odnywwv, ouvBeong Kot
OUVAPUOAOYNONG NAEKTPOVIKWY CUCKEUWV, SLATAEEWV KOL CUCTNUATWV.

9.2 Kataokeun: Eival n uhomoinon Twv KATOOKEUAOTIKWY oXeSlwV pLaG LEAETNG NAEKTPOVIKOU oToLXElou, SLaTafew UTTOCUOTILATOG,
OUOKEUNC 1) CUCTHMOTOC.

9.3 Juvappoldynon cuokeunc: Elval n tomoBEtnon twv e€aptnUATWY Kol oUVOECH AUTWY, WE KAl TWV UTIOCUCTNUATWY yla TNV
KOTOLOKEUQLOTIKI) OAOKANPWON ULAC CUOKEUNG O€ VLOi0 AELTOUPYLKO 0UVOAO, BAoel TwV oXeSlwv, UTTOAOYLOUWYV Kal Eyypadwv odnyLwv
NG HEAETNC.

9.4 Eykataotaon NAEKTPOVIKOU cuoThUatog: Eival n ektéAeon Tou cUVOAOU TWV EPYOCLWYV TIOU QIALTOUVTAL VLA TNV TOMOBETNON Kal
opaAn Aettoupyia Tou NAEKTPOVIKOU CUOTAUATOC, BACEL TNG OXETLKAC LEAETNG.

9.5 EmipAsPn eykataotaong: Eival n umevBuvn mapakoAolONon Twv EKTEAOUEVWV EPYOOLWV YLOL TNV OKPLBN EKTEAEON TOU €pyou,
Baoel tng peAétng mou meptAapBavet:

A. Texvikn entifAePn

B. Molotikd €Aeyyo

I. Emuétpnon kot mapaAafn

9.6 Zuvtpnon nNAEKTPOVIKAG OUOKEUNG: ElvalL n ektéAeon oTO €pyaoctrnplo 1} OTO XWPO TNG EYKATAOTACNG TWV QTALTOUUEVWV
ETILOKEVAOTIKWY EPYACLWV oUVTApNoNnG, Asttoupyiag kat eAéyxou, cUpdwva UE TG 08NYLEC TOU KATAOKEUAOTH TNG CUOKEUNG KOl TLG
OXETIKEG TipoSLaYpaDEG.
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9.7 Zuvtipnon eykoatdotacng NAektpovikol ocuotnuatog: Eival emiPAedn Kal €KTEAECN TWV QAMOLTOUHUEVWVY EPYOOLWV YEVLKAG
ouVIAPNONG, ETLOKEUNG Kal TePLodIKOU €Aéyxou KAANG Aswtoupylag, cUpdpwva e TG €yypadeg odnyle¢ Tou HeAETNT 1 TOU
KOTQAOKEUAOTN KO TLG OXETIKEG TIPOSLAYPADEC.

9.8 EmifAcdn Aettoupyiag eykataoctaong: Eivatl n umevBbuvn mapakoAolBnon Twv AMOLTOUUEVWY EPYOCLWY KoL XEPLOUWY Yyl TN
Aewtoupyla TNG EyKatAoTACNC.

9.9 Xelplopog: Eivalr n 6éon kait Swatpnon ot Aswtoupyia Kot mavon AETOUPYlOG MLOG OCUCKEUNG I €VOC OUCTAUATOC.
9.10 Metatpornn: Elval n tpomomnoinon TnG CUCKEUNG 1) TOU CUCTAHATOC Yla va emntteuxBel Stadopomoinon tng Asttoupyiag Kot Aoumtwv
XOPOAKTNPLOTIKWY. H HETATPOMI TIPEMEL VO YIVETAL TIAVTOTE PBACEL YPATTWY O8NYLWV TOU KOTOOKEUAOTH I TOU UEAETNTA KOl va
Bpioketal péoa ota kaBopllopeva 6pLa AelToupyiac.
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AlolknTtiki dtapOpwaon tou TUAMATOC

Opyava tou TuAuatog eival n ZuvéAeuon Tou TUAMOTOC, oL MeVIKEC ZuveAeU oLl TwV TOHEWV Kot o MNpoloTAapEeVOC.

H ZuvéAeuon amaptiletal amo to E.M., amd éva €KMPOCWIO TWV TIPOTITUXLOKWY KOL amd £va €KMPOCWIO TWV UETATMTUXLOKWY
onoudaotwv tou Tunuatog. H Juvéleuon €xel OAeC TIC appodloTnNTeC Tou TUAUATOG, ToUu TPOPAEMOVTAL AmO TO VOUO KOl ToV
E0WTEPLKO Kavoviopo tou T.E.l., ektog amo ekeiveg mou avatiBevtal oe aAAa 6pyava.

O Npoiotapevog tou TUAMOTOC MPOIOTOTOL TWV UTINPECIWV TOU TUAHOTOC Kot €XEL SLOKNTIKEG apuoSLOTNTEC Kol TEelBapyLki
Sikatodoaoia. AvamAnpwvetal ota kabrkovta Tou amnod tov AvanAnpwrth Mpoiotduevo, o onolog opiletal amno tov MNpoioTAuevo.

To Tunua HAektpovikng tou TEI ABrvag eival Sopunpévo oe Tpelg Touelg:

. Topéag A’: HAekTtpoviKwv
. Topéag B': TnAenmikowwviwv
. Topéag I': YmoAoylotikwv Zuotnpatwv & EAéyxou

Topéag A': HAEKTPOVIKWV

O Topéag HAekTpOVIKWY KAAUTITEL T YVWOTIKA Tedia mou oxetilovtal e TNV HEAETN AELTOUPYLKWY UALKWVY HEXPL TOV NAEKTPOVIKO
oxeblaopud KUKAwPATwy. Alvete Wdlaitepn éudaon oe BEpata UIKPONAEKTPOVIKAG, OXESLAOUOU avVaAOYIKWYV - PNdLakwy KUKAWUATWY
KaBwg KoL NAEKTPOVIKWV LoXUOGC.

To paBripata Tou MPOoYyPAUHATOC OTIOUSWVY MOV EMOMTEVUOVTAL arnod Tov Topéa HAEKTpOVIKAG elval Ta akoAouBa:
1. Eloaywyn ota HAEKTpOoVIKA

2. HAektpka KukAwpata kot MetproeLg

3. Quokn Twv Hulaywywv kot Alatagewv
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4. Avahoyikd HAeKTpoviKa

5. EVIOXUTIKEG ALOTAEELS

6. Tohaviwteg Oidtpa kat XpovokuKAWUOTA
7. Wnoloka HAeKTpovIKA

8. HAektpopayvnTlopog

9. HAektpovikn 2xedlaon kot Kataokeun

10. OMTIKONAEKTPOVIKN

11. HAektpovika loxuog

12. MeBoboloyia Emiotnuovikng ZkEPYne - Kawvotopia
13. Eudun Zuotuata

14. NavonAeKTPOVIKEG ALATALELG

15. 2xeblaopdg CMOS-VLSI

Ye eninedo Topéa Aettoupyolv ta akoAouBa epyaocthpla:

Epyaotiiplo HAEKTPOVIKWV:

O BaolkdG oKOMOC Tou gpyaotnpiou eival n mapexopevn eknaidevon ota Avaloyikd kat Wndlakd nAekTpovika Kal otnv oxediaon
KUKAWMUATWV.

YnievBuvog Tou gpyactnpiou eivatl o Kabnyntrc Kipwv Avaoctaoladng.

Epyaotiplo Nponypévwv HAEKTpOVIKWV:

O Baolkog oKOTOG Tou gpyaoctnpiou ival n mapexopuevn eknaidevon ota mponyuéva Avaloyika HAektpovikd, otic MeBodoloyieg
Metprioewv, otnv OMTIKONAEKTPOVIKN Kot ota Eudun Zuotipata. EmutAéov to Epyaoctrplo Ba umootnpifel Ta epyaoTnpLlaKa HEPN TWV
pHoONUATWY Tou METAMTUXLAKOU MPOYPAUUATOG OTIoUdWY KaBWC Kal padnpata Twv GAAWVY TOUEWY OTIOU amaLTEiToL €EELOIKEVUEVOG
€EOMALOUOC VLA TNV TTPAYUATONOLNCN TWV EPYOOTNPLOKWY OOHOEWV.

YrnevBuvog tou epyaoctnpiou ivat o KaBnyntr¢ Anuog Tplavng.

Epyaotiplo HAsktpovikwv loxvog:

O Baolkdg oKoTOG TOu gpyaotnplou eival n mapexopevn eknaideuon oto yvwoTiko nedio Twv HAekTpovikwy loxuog.

YrnievBuvog tou epyactnpiou eivat o KaBnyntrg Apocog Naumaktitng.
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Topéag B': TNAEMKOWWVLWV

O Topéag TnAEMIKOWWVLWY KAAUTITEL Ta YWwOoTIka media mou oxetilovtal pe T EMKowvwvieg Kal yevikotepa tnv enefepyacia, TNV
opyavwon ¢ mAnpodopiag kat tnv petadoon. Eldikotepa n eknaibeuon otov Topéa KAAUTITEL TA YVWOTIKA Medla TG Oswplag Tou
JAMOTOC KOl Twv Zuotnudatwyv, tnv Wnduokn Emefepyoaoia tg MAnpodopiag, ti¢ Avaloyikég kal Wnolakég Emikowwvieg, ta
Eupulwvika Aiktua, Tnv MeAétn tou Méoou Alddoong Kal TwV XopakTnPLoTIKwV Atadoong Twv HAektpopayvntikwv Kupdtwv og 0Ao
To aflomoloUpevo onuepa ¢Aocpa TwV €POPUOYWV TWV TNAETUKOWWVIWY OO TIC XAUNAEG CUXVOTNTEC €wC TO MIKpoKUUATA, TLG
Aopudoplkég kal OMTIKEC ETKOWVWVIEG.

To paBruata Tou TPOoYPAUHATOC OTIOUSWVY TTIOU EMOMTEVUOVTAL arnod Tov Topéa ThAEMKoWwVLWV gival Ta akoAouba:

1. ZAuata kat Zuothpata

2. MikpokUpata & Edpappoyeg RF

3. Wndlakn Enetepyaocia partoc

4. Juotnpata TnAEMIKOWWVLWY

5. OntikéG ETUKOWVWVIEG

6. Aladoon HAektpopayvnTikwv Kupdtwyv kat Fpappéc Metadopadg
7. Kepalieg kat Acuppateg ZeVEelg

8. TnAemikolwvwviaka Aiktua

9. Oewpla MAnpodopiag kat Kwdikwv

10. Wnoakég Emkowvwvieg

11. Kwntég Emikolvwvieg

12. PuBuiotikd MAaiolo & ZupBatotnta HAEKTPOVIKWY ZUCTNUATWY
13. Wndlakn Ewkdéva kat Hyoc.

Xe eninedo Topéa Aettoupyolv ta akoAouBa epyactrpla:
Epyaotiplo ThAEMIKOWVWVLWV.
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2TOX0G Tou gpyaoctnplou eival epyaotnpLlakn eKMalbeuon O0TA YWWOTIKA QVTIKELEVA TwV Avaloyikwy katl Wnolakwv EMKoWwvIwy e
éudaon otg Swadlkaocieg twv avaloykwy, PYndlakwv kot gupulwvikwy Slapopdwoewv KabBwG Kal tng Kwdilkomoinong tng
NMANpodopiag Kal TWV TNAETUKOLWVWVLOKWY SLKTUWV.

YrneuBuvog Tou epyactnplakol xwpou ivat o kabnyntng E. ZépPag.

Epyaoctriiplo Mikpokupatwy kot Kepaiwv.

JTOXOG TOU EpYyOOTNPILOU ElvaL N EPYOOTNPLAKI EKTIALOEVCN OTA YVWOTLKA QVTIKEIEVO TTOU OXeTL{OVTaL HE TA avTlKeipeva: Aladoaon
HAektpopayvntikwy Kupdatwv kot Kepaieg, Mikpokupdtwy, Pavtdp kat HAektpopoayvntiky Zuppoatotnta kat Padioleléelg &
Aopudoplkég EMKOLVWVILEC.

YneuBuvog Tou gpyactnplakol xwpou eivat o av. kadnyntnc K. Boudoupnc.

Epyaotiplo Wnorakng TnAedpaong kot ONMTkwv EMtkowvwviwy.

JTOXOC TOU €pPyaoTNnPlou &elval n epyaoctnplakny €KMoldeuon oTa YVWOTIKA QVTIKEMEVA TIOU OXeTilovtol HE TNV €VOTNTO TWV
pobnuatwv: Pnolakn Ewkova kat Hyog kat Omtikég Emikowvwvieg.

YneuBuvog Tou epyacTtnpLakol Xwpou givat o kadnyntr¢ ©. NaolomouAog.

Topéoag I': YoAoylotikwv Zuotnpatwyv & EAEyxou

O Topéag YIOAOYLOTIKWY ZUOTNUATWV Kal EAEyxou KOAUTITEL T yVWOTIKA edia Ta omola oxetilovtal Pe TNV eupUTEPN TIEPLOXH TNG
Texvoloyiag tTwv YmoAoylotwy Kot tou Autopdtou EAéyxou. ELSIKOTEPQ, TO QVTIKEIpHEVA SpaoTnpLloTnTag Tou ToUEéD EVTAOOOVTAL
ota emotnpovika media: MikpolmoAoylotég, Evowpatwpéva Tuotiuota, Aopnupévoc Mpoypappatiopoc, Aiktua YmoAoylotwy,
MikponAektpovikr, AloBntripes — Mikpoouotipoata, Zuotiuata Autopdtou EAéyxou kat Blopnyavikn Autopatonoinon.

To pabipoto Tou MPoYPAUUATOC oTtoudwy Tou emomtevovTtal and tov Topéa YMOAOYLOTIKWY Juotnuatwyv & EAEyxou, eilval Ta
akoAouBa:

1. Baoweg Aopég MPpoypapATIOHOU JUCTNUATWY

2. Avtikelpevootpadnc Mpoypappatiopnos — Edappuoyég
3. Metpoloyia — Texvoloyia Metproswv

4. Eloaywyn ota Zuotnpata MikpoeAeyKTwv

5. Zuotnpata Autopdtou EAéyyou |
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6. Zuotrpata Autopatou EAéyxou I

7. MIKOEAEYKTEG Kal Evowpatwpéva ZuoThpata

8. Mikpoeneepyaoteg — MNpoypappatilopeva Wnolakad Zuothuota
9. Blopnyavikn Autopatomnoinon

10. Aiktua H/Y

11. MpoypaUUATIONOG AlkTuaKwY Edappoywy

12. Texvoloyia Twv AloBntripwv

13. Texvoloyiec MoAvpéowy - EpapuoyEg

Ye eninedo Topéa Aettoupyoulv ta akoAouBa epyaocthpla:

Epyaotiplo MikpoimoAoyiotwv & Wnolakng Enefepyaciog Asdopivwv

JTO OUYKEKPLUEVO EPYAOTHPLO EVIACOETOL N SI6A0KOALN TWV EEAG YVWOTIKWY OVTIKELEVWV:

o [pOYypPAUUATIONOC ULKPOUTIOAOYLOTIKWY CUCTNUATWY O€ YAWOOO UNXAVAG.

e AoOuNUEVOC TIPOYPOUMATIONOG 0 YAwooa C++.

e Juotnuoata AoBNTHpwV - Alapetaywyn Kot enefepyacia deSopévwy péow e€eldikeupévwy mokeétwy (Matlab, LabVIEW).
YneuBuvog Tou gpyaoctnpiou eivat o KaBnyntrnc Npnyopng KaAtoag.

Epyaotiplo Zuotnuatwv Autopdatou EAéyxou (Z.A.E.), MikpogAeyKTwv Kot EVOWHATWHEVWY ZUOTNUATWY

JTO OUYKEKPLUEVO EPYAOTHPLO EVIACOETOL N SI6A0KOALN TWV EEAG YVWOTIKWVY OVTIKELLEVWV:

o Edappoyeg Zuotnuatwyv Autopdtou EAEyxou pe eloaywyn oTig peBodouc poviedomoinong Kal avaAuong CUCTNHATWY AUTOUATOU
eAéyxou ota medla Tou XpOvou Kol TNE ouxvoTNTOG KOBWE KAl Eloaywyn 0TV avAAuon CUCTNUATWY OTO XWPO KATACTAONG KOL OTLC
KAQLOOLKEG KOl TLG OUYXPOVEC HEBOSoUG oxedlaong cuoTNUATWY EAEYyXOU.

e [lpOYPAUUATIOUOC ULKPOEAEYKTWY OE YAWOOO OVWTEPOU EMUMTESOU.

e Evowpatwpéva cuotipota.

o Blounxavikiy Avutopoatomoinon, pe £udacn oe Mpoypappati{Opevoug AoylkoUg eAeyktéc (PLC),  Poumotikn, Zuothpata
NAEKTPLKWY, USPAUALKWYV KOl TIVEULOTLKWY OLUTOATLO LWV,

YrievBuvog Tou gpyactnpiou eivatl o Kabnyntrc Evayyehog Balapovtec.
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ErmunpdoBeta, otov I’ Topéa, aviKeL N opada HabnuaTwy Mou KAAUTITEL TNV EVOTNTA

«Texvohoylwv Aladiktuou, Alktuwv kat HAektpovikoL Epmopiouy, mpoodEpovtag

EKTIALOEVON OTA YVWOTIKA edia :

e Ailktuva H/Y

o [Mpoypapuatiopnog Awtuakwv Edappoywv

o HAektpoviko Eumoplo

Ta ouykekpléva padnuata, Aoyw eAAelpewg epyaotnplakol Xwpou, mpoowplvd ¢lhofevouvial oto Xwpo Tou Epyaotnpiou
TnAemkowwviwy tou B” Topéa.

YnevuBuvog ivat o KaBnyntrig Napaockeudg Xat{ndLakog.
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Epsuvntiki Apaotnplotnta tov TUAMATOC

AKOAOUUEL Ula CUVOTTTIKN) TEPLYPAPN TWV EPEUVNTIKWY SpaoTNPLOTATWY MOU Tpayuatortolouvtal oto Tunuoa HAeKTpovikng, ava
Epyaotriplo:

1. Epyaotiiplo HAektpikou Xapaktnpiopou YAlkwv Kat HAektpovikwv Atatagewv.
e TexvoAoyieg NAEKTPLKWY UETPAOEWV KOL NAEKTPLKOC XOAPOKTNPLOUOC UALKWV.
o AlakpiBwon molotnTag datafewy NUIaywywV Kat SopwV VavokALpakag.
e Mn KaTaoTtpodIKEG LEBOSOL EAEYXOU TNC TOLOTNTAG TWV UALKWV.
e AVAMTUEN TNG TEXVLKNC TWV TILE(O-OLEYEIPOUEVWV PEUUATWV
e IXeSL00UOC NAEKTPOVIKWY SLATALEWY KAl KUKAWUATWV.
o MeA€tn Slatdewv NG KPAVTLIKAG KOL OTTTIKN G NAEKTPOVLKAG
e Mé£Bodol texvntr¢ vonuoouvnc.
e Ewoaywyn Néwv Texvoloylwv kat MeBodoloywwv otnv Eknaideuon.
YnevBuvocg Epyaoctnpiou: Afuog Tplavtng, Kabnyntnig

2. Epyaotriplo HAektpovikwv loxvog
o JXeSLAOUOC KOl AVATTTUEN SLATAEEWY KOl CUCTNUATWY NAEKTPOVIKWVY LOXUOC P epapUoyEC oTn Blopnxavia.
« lMpooopoiwaon cuoTNUATWY UE EPapUOYEC OTNV epyaotnplakn StbaokaAia.
YnevuBuvog Epyactnpiou: Apdcog Naumaktitng, Kabnyntig

3. Epyaotiiplo Epeuvvag kat Avamtuéng TnAsmikowwviakwv Zvotnudtwv (Research and Development Telecommunications
Laboratory —RDTL)
e TnAemukowwvieg, Zxedlaon kat Avantuén TnAEMIKOWWVLIAKWY ZUCTNUATWY
o Emetepyaoia Zjpartog kot Elkovag
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e Evowpatwpéva Zuotipata Npaypatikol Xpovou
YnevBuvog Epyaotnpiou: ABavaciog NaotonouAog, Kabnyntng

4. Epyaotiplo MKpOKUUATWVY
e AocUppateg Mikpokupatikeg Wndlakég EMkowwvieg
o MIKPOKUUOTIKA KUKAWMOTA yla. AcUppata Siktua VEQG YeVLAC.
e AAyoplBuol yia AcUppata SiKTua VEAG YEVLAG
e MIKPOTOLVLOKA KEPpALOCUOTHATA Yyl AcUppata SiKtua VEAG YEVLAG.
¢ XIALOOTOUETPLKA KEpaAloouoTApata Kal padloocuotiuata (front-end).
e Aladdoon HAEKTpOUAYVNTIKWY KUMATWY — PadlokaAUPeLg
YrniebBOuvocg Epyaotnpiou: Kwv/vog Boudoupng, Avarminpwtr¢ Kabnyntng

5. Epyaotiplo HETPNONG YALVWV NAEKTPOMOYVNTIKWY HETABOAWV KL CUGKETLON KE OELOUOUG.
e JXxedloon TNAEUETPLKWY CUCTNUATWY KAl oloBnTApwyv yla tTnv Kataypadn HAEKTpopAyVNTIKWY LETABOAWV.
e Metpnoelg ynivwv HAeKTpopayvnNTIKWV LeTOBoAWV oTov EAANVIKO XWPO OTIC XaUNA£EC Kal UPNAEC CUXVOTNTEC .
o Emefepyaoio Twv NAEKTPOUAYVNTIKWY LETPHOEWV UE EVIPOTIKEC PeBOSOUC.
YnevBuvocg Epyaoctnpiou: Kwvotavtivog Noptkog, Kabnyntng

6. Epyaotiplo TexvoAoywwv AladLlktuou
o HAektpovikn StakuBEpvnon oto cuotnua Yyeiog (e-Health)
o HAektpovikn StakuBépvnon otn dlaxeiplon Béocswyv epyaciag.
o HAEKTPOVIKEG UTNPEGLEG KOIL CUVEPYELO OE ETILOTNUOVLIKEG EPapUOYEC (e-science)
YneuBuvog Epyactnpiou: Napackeudg Xat{ndiakog, KabBnyntng

7. Epyaotiiplo Zuotnuatwyv Autopdtou EAEyxou (2.A.E.), MiKpogAeyKTwV Kot EVOWHOTWHEVWVY ZUCTNUATWV.
o AOUEG yLO ULKPOUNXAVIKEG EDAPUOYEG: MEAETN TTOAUMEPLKWY UALKWV KOl aVATITUEN TEXVOAOYLWV yla TV uAomoinon Sopwv
uPnAou Adyou LY og / mAdtog xpnotpomnotwvtag AlBoypadia SEoung mpwToviwy.
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o YAKQ, Slepyaocieg kal Slatafelg yla aodntipeg: Avantuén pebodoloylwv XapaktnplopoU TTOAUMEPLKWY UKMEVIWVY yLa T Xpron
TOUG 0€ aLoONTAPEG aepilwv. TXESLOOUOG KOL UAOTIOLNON CUCTOLXLWYV alotnTtipwyv agpiwv.

o Avamrtuén oAokAnpwpévwyY epyaleiwv Tpooopoiwong TG ABoypadiag nAekTpoviknG OSEoung ywa TNV UAomoinon
OAOKANPWHEVWY KUKAWUATWV.

o MeAETN PUOLKOXNULKWY LOLOTATWYV TTOAU LEPLKWV UALKWV KOL UUEVIWY UE OTITIKI cUBOAOUETpLA.

YrnievBuvocg Epyaotnpiou: Eudyyelog BaAapovteg, Kabnyntrg

8. Epyaotiplo Mikpocouotnpatwyv, Aloontipwv Kat Evowpatwpévwv Alataewv.
e AVATTUEN ULKPOUNXAVIKWY CUCTNHATWY KoL OAOKANPWHEVWYV Bloatodntripwv
¢ KaTtookeun Kal XapoKTNPLOHOC OAOKANPWHEVWY BEPUKWY aLoONTpWV.
e AvAamrtuén VEwV TEXVOAOYLWV UIKPOCUOTNUATWY KoL OAOKANPWUEVWY ETUTAXUVOLOUETPWV
e Movtelomoinon UKPOUNXOVIKWY Slataéswy
e MiKpopeuoTOUNXAVIKEC Slatatelg — Avamtuén kal edaployEG o€ BloAoyia Kal LaTPLKN
e Texvoloyla EUKAUMTWY UTTOOTPWHATWY. AVATTTUEN KoL XAPOKTNPLOMOC UKPOSOUWY
e Evowpatwpéva cuotripata — MIKpOEAEYKTEG
o HAektpovikd KUKAWUATA EAEyxou aloOntrpwv. Aiktua atodntripwyv
o NEgg TEXVOAOYIEC TUTIWHEVWVY KOl EVKOUTITWY NAEKTPOVIKWY KUKAWUATWV.
YnevBuvocg Epyaoctnpiou: Npnyopng KaAtoag, KaBnyntnig

9. Epyaotriplo MikpoimoAoyiotwv & Wnorakn¢ Encéepyaciag Asdopévwy.

e Tplwoblaotatn kataypadn MPAYUATIKWY OKNVWV UE XPRON KAUEPOC peaaiou Gpopudt pe BAaon tnv TexVIKA TNG OAOKANPWTLKAG
Anewkoviong (Integral Imaging).

o  Wndlakn enetepyaoia tng tplodldotatng €kovag pe xprion Matlab yla avadelén tng tplodidotatng mAnpodopiag.

e Xpnron UAkkwv erutaxuvtwyv (DSPs, FPGAs) yla emtdyuvon Twv aAyopiBuwyv Ynolakng emefepyaoiag tng tplodlaoTtatng EIKOVOG
kat avadelgn tng tplodldotatng mAnpodopiag oe oxeSOV MPaAyUATIKO XPOVO.

e Amewovion tplodldotatwyv oknvwy o€ 3D 006vn texvoloyiag xpwHATIKWVY GIATpWV.

YrnieuBuvog Epyaotnpiou: Znvpog ABnvaiog, Avarminpwtrg Kabnyntng
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MpomtuxLlaKEG ZIMOVSEC

O doutntig tou TuRuato¢ HAektpovikng Aappavel to Mrtuxio tou, adol MEPACOUV KATA €AAXLOTOV OKTW £EAUNVO Kal €XEL
OAOKANPWOEL ETITUXWC Ta 36 (TpLavia-£§Ll) unMoXpPewTikA padnpata, ta 4 (téooepa) emAOYNRG, €XEL OAOKANPWOEL EMUTUXWG TNV
SUTAwPOTIKA TOU gpyacia KaBwe Kal Tnv e€apnviaio TPaKTIKr) Tou aoknaon.

To TpEXOV MPOYPAUUA TIPOTITUXLAKWY oTtoudwv Eekivnoe Tn Asltoupyia Tou amod to akadnuaiko €tog 2011-12 kot mepAapBavel
enta e€aunva Baotkwv ormoudwv Kat Eva EAUNVO TITUXLOKNG EpYOOiag KAl TIPAKTIKAG Aoknong. OAa Ta pabripata Tou mPoypapaToq
onoudwv KwdlkomolouvTal PE TO Xapaktnplotiko EE (electronics eng) kot tetpadnplo kKwdko aplOuod omou 1o mpwrto YPndio
oUMPBOALeL To e€aunvo omoudwv (1, 2, .. 7), Ta Suo emdpeva tov avfovta aplBud tou pabnuatog, oto &g teAeutaio pe 1o pev 1
SnAwvetal OTL To padnua €xel povo Bewpla evw pe to 2 SnAwvetal OtL To pHadnua meplappavel kat Epyactrplo. Xto avoAuTiko
TPOYpApUA EpdavilovTal TO UTIOXPEWTIKA HoBAuata ToU TUHAHOTOC Katd e€aunvo. Xtov mivako avadépovral ol wpes Bewplag (O),
Kol oL wpeg epyaotnpiou (E), oL cUVOAIKEC wpPeC mapakoAoUBnong (Z) kot ot dteBveic Sidaktikég povadeg ECTS (EC) mou avtiotolyouv
o€ KABe padnua. Na kabe e€aunvo onoudwv Kat yla kKABe pabnua urtoAoyiletat akopun o doptog epyaciac (DE) wg e€NG:

DOE=0*3*15 +E*1*15
omnou O eival oL wpeg Bewpntikng StdaokaAiog Tou pabnuatog ava eBdopada kat E ol avtioTolxeg wpeg epyaotnplakig StéaokaAiog .

KaBe e€aunvo Baoctkwv ormoudwv mepAapBAVeL 5 - 6 UTTIOXPEWTLKA paBrpata pe 24-26 nepinouv wpec dStdaokaiiog tnv efdouada.
AuTO avtiotolyel oe 30 S18akTikéG povadeg ECTS. H katavourn tTwv wpwv odnyel oe ¢popto epyaociog 879 wpwv HECOU OpoU ava
ge€apnvo. To mpoypappa padnuatwyv twv 7 apnvwv meplappavel 40 UTIOXPEWTIKA HABAUATA CUV TNV TTUXLAKA £pyaoia. Ta
UTIOXPEWTLKA paBrjpata Tou mtpoypappotoc ortoudwy dtakpivovtal os padnuoata Mevikng Ynodoung (MrY), Eldikng Ynodoung (MEY),
EldikotnTag (ME) kat pabnuata Aloiknong, Owkovopiag, NopoBeaoiag kat AvBpwrniotikwy Znouvdwv (AONA) wg e€N¢:
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MrY: Quown, Ewoaywyy ota HAektpovikd, Mabnpotikd, Baowkég Aopég MpoypappoTiopoy Zuotnuatwy, Edappoopéva
MaBnpatika, Quotki Twv Hulaywywyv kat Alatdagewy, Avtikepevootpadng Mpoypappatiopos — Epappoyég, HAEKTpOUOyVNTLOWOG,
ITATLOTIKA Kol Oswplia mBavotAtwy, ZApata Kot Zuotiuoata, Texvoloyia twv AleBntrhpwy

MEY: HAektpika KukAwpoata kot Metprioelg, Avaloyika HAektpovika, Evioxutikég Alatagelg, Wnolaka HAektpovika, Atddoon
HAektpopayvnTikwv Kupdtwyv kat Mpappéc Metadopag, Talaviwtég Oidtpa kat XpovokukAwpata, OmTtikonAekTpovikh, HAEKTpOVIKN
Yxedlaon kat Kataokeun, Wnolakn Enefepyaoia Irpatog, HAektpovikd loxvog

ME: Metpoloyia — Texvoloyia Metprnoswy, Eloaywyn ota Zuotrpata Mikposheyktwv, Mikpoemnefepyaoteg — MNpoypappati{opeva
Wnolaka Zuotiuata Zuotnipata Autopdtou EAéyxou |, Zuotiuata TnAemikowvwviwy, Mikpokupata & Epapuoyéc RF, Zuotiuata
Autopdrtou EAEyxou Il, MikogAeykTéG Kot Evowpatwpéva Zuothuata, Aiktua H/Y, Wnoakég Emkowvwvieg, OmTikeg EMIKOWVWVIEG,
Blopnyxavikn Autopatormnoinon, Kepaieg kat AcUppateg Zevelg, Texvoloyieg MoAvpéowv — Edappoyeg, Eudpun Zuotiuarta, 15.
Yxedlaopog CMOS-VLSI, Npoypappatiopnog Aiktuakwv Epappoywyv, PuButotikd NAaiolo & JupBatotnta HAEKTpOVIKWY ZUCTNHATWY,
Wnaouakn Eikova kat Hxog, TnAemikowvwviaka Aiktua, Oswpia MAnpodopiag kat Kwdikwv, NavonAektpovikeg Alatalelg, Kivnteég
Emkowvwvieg

AONA:Meboboloyia Emotnuovikng ZkéPnc - Kavotopia
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JUVOTTIKA, N AloTa Twv pabnuatwy €xeL wg e€NG:

A' EEAMHNO ZNOYAQN

A/A | TYNOZ | MAOGHMA 2 ©) E OE EC Kwb.
1 MTY | ®YZIKH 6 4 2 210 7 EE-1011
2 Mry EIZATQrH 2TA HAEKTPONIKA 6 4 2 210 7 EE-1021
3 Mry MAOHMATIKA 4 4 170 5 EE-1031
4 MEY | HAEKTPIKA KYKAQMATA & METPHZEIZ 6 4 2 210 7 EE-1041
5 Mry BAZIKEZ AOMEZ NPOTPAMMATIZMOY ZY2THMATQN 4 2 2 110 4 EE-1051

2YNOAO 26 18 8 910 30

B' EEAMHNO ZMOYAQN

A/A | TYNOZ | MAOGHMA 2 ©) E OE EC Kwb.
1 MEY | ANAAOTIKA HAEKTPONIKA 6 4 2 210 7 EE-2011
2 Mry EOAPMOIMENA MAOHMATIKA 4 4 170 5,5 EE-2021
3 MIY | ®YZIKH TON HMIATQIQN & AIATAZEQN 5 3 2 165 5,5 EE-2031

ANTIKEIMENOZTPA®HZ NPOrPAMMATIZMOZ -
4 Mry EDAPMOTES 6 4 2 210 7 EE-2041
5 ME METPOAOTIA — TEXNOAOTIA METPHZEQN 5 3 2 155 5 EE-2051
2YNOAO 26 18 8 910 30
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" EEAMHNO ZNOYAQN

A/A | TYNOZ | MAOGHMA 2 ©) E OE EC Kwb.
1 MEY | ENIZXYTIKEZ AIATAZEIZ 6 4 2 210 7 EE-3011
2 MEY | WHOIAKA HAEKTPONIKA 6 4 2 210 7 EE-3021
3 MEY | AIAAO:H H/K & TPAMMEZ METADOPAZ 5 3 2 160 5,5 EE-3031
4 Mry HAEKTPOMATINHTIZMOZ 3 3 130 4 EE-3041
5 ME EIZATQIH 2TA ZY2THMATA MIKPOEAETKTQN 4 2 2 120 4 EE-3051
6 MTY | ZTATIZTIKH & OEQPIA MIOGANOTHTQN 2 2 80 2,5 EE-3061

2YNOAO 26 18 8 910 30
A' EEAMHNO ZNOYAQN
A/A | TYNOZ | MAOGHMA 2 ©) E OE EC Kwb.
MIKPOENEZEPTAZTEZ - MPOTPAMMATIZOMENA
1 ME WHOIAKA SYSTHMATA 6 4 2 205 6,5 EE-4011
2 ME 2.A.E. | 4 4 175 6 EE-4021
3 MIY | ZHMATA KAI 2Y2THMATA 4 4 175 6 EE-4031
4 MEY | TANANTQTEZ & QIATPA - XPONOKYKAQMATA 6 4 2 205 6,5 EE-4041
5 MEY | ONTIKOHAEKTPONIKH 4 2 2 110 4 EE-4051
6 MEY | HAEKTPONIKH 2XEAIAZH & KATAZKEYH 2 0 2 30 1 EE-4061
2YNOAO 26 18 8 900 30
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E' EEAMHNO ZNOYAQN

A/A | TYNOZ | MAOGHMA 2 ©) E OE EC Kwb.
1 ME 2Y2THMATA THAENIKOINQNIQN 4 4 180 6 EE-5011
2 MEY | WHOIAKH ENEZEPTAZIA ZHMATOZ 5 3 2 165 5,5 EE-5021
3 ME MIKPOKYMATA & EOAPMOTrEZ RF 5 3 2 165 5,5 EE-5031
4 MEY | HAEKTPONIKA 12XYOZ 6 4 2 200 6,5 EE-5041
5 ME 2.A.E. 1l 6 4 2 200 6,5 EE-5051
2YNOAO 26 18 8 910 30
IT' EEAMHNO ZMOYAQN
A/A | TYNOZ | MAOGHMA 2 ©) E OE EC Kwb.
1 ME MIKPOEAETKTEZ & ENZQMATQMENA ZYZTHMATA 5 3 2 170 6 EE-6011
2 ME AIKTYA H/Y 4 2 2 120 4 EE-6021
3 ME WHOIAKEZ ENIKOINQNIEZ 6 4 2 210 7 EE-6031
ONMTIKEZ ENIKOINQNIEZ EE-6A41
¥ ME BIOMHXANIKH AYTOMATOMOIHZH 4 2 2 120 4 EE-6B41
5 ME KEPAIEZ & AZYPMATEZ ZEY=EIZ 5 3 2 170 6 EE-6051
6 MEOOAOAOTrIA THZ ENIZTHMONIKHZ 2KEWHZ - EE-6061
AONA | KAINOTOMIA 2 2 90 3
2YNOAO 26 16 10 880 30

* Opada Kat' eMAOYRV UTMIOXPEWTIKWY Hadnuatwv
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Z' EEAMHNO zMOYAQN

A/A | TYNOZ | MAGHMA 2 C] E (0]3 EC Kwb.
TEXNOAOTIEZ NOAYMEZQN - EODAPMOTEZ EE-7Al11
1 ME EYDYH ZYITHMATA 4 2 2 120 4 EE-7B11
IXEAIAZMOZ CMOS - VLSI EE-7A21
2% ME APOTPAMMATIZMOZ AIKTYAKQN EQOAPMOIQN 4 2 2 120 4 EE-7B21
PYOMIZTIKO NAAIZIO & 3YMBATOTHTA EE-7121
HAEKTPONIKQN ZY2THMATQN
3 ME WHOIAKH EIKONA & HXOz2 4 2 2 120 4 EE-7031
4 ME THAENIKOINQNIAKA AIKTYA 5 3 2 175 6,5 EE-7041
5 ME OEQPIA NAHPO®OPIAZ & KQAIKQN 2 2 90 3 EE-7051
6+ ME NANOHAEKTPONIKEZ AIATAZEIZ 3 3 135 45 EE-7A61
KINHTEZ ENIKOINQNIEZ ’ EE-7B61
7 MryY TEXNOAOTIA TQN AIZOHTHPQN 4 2 2 120 4 EE-7071
2ZYNOAO 26 16 10 880 30
* OpAdeg Kat' eMAOYAV UNMOXPEWTIKWV HaONUATWVY
H' EEAMHNO ZMNOYAQN
A/A | TYNOZ | MAGHMA 2 C] E ®E EC Kwb.
1 NTYXIAKH EPTAZIA 500 20 EE-8011
2 MPAKTIKH AZKHZH 200 10 EE-8021
2 C] E ®E EC
FENIKO 2YNOAO | 182 122 60 7000 240

Inueiwon: To X onuaivel cuvoho wpwv /eBdopada. To E onuaivel wpeg / eBdoudada oto Epyaotrplo. To ME onuaivel poptog

epyaoiog ava e€apnvo. To EC sival ot S16akTikeéG povadeg oto ECTS
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A) Ntuxwokn Epyacia
Y€ OTL apopad Tov TPOTOo afloAdynong aAlAd Kat avabeong BepATWY TWV TITUXLAKWY EPYACLWV TTOPOOETOUE TOV KAVOVLOUO TIOU €XEL
BeopoBetnBel and tn Zuvéleuon Tou TUAMATOG KATOTILV ELONYNONG TNG ZX0ANGg Texvoloylkwv Edappoywv:

Itnv apxn Kabe akadnuaikou e€aunvou, pe euBUVN TwV TOUEWV AVOKOLVWVETOL £VAG KATAAOYOG BEUATWY TTTUXLOKWY EPYOCLWY
TPOG TOUG OTIOUSAOTEC.

TG I.2. Twv Topéwv ta péAn EM tou TUAMOTOC avVOKOLWWVOUV To BEua 1) Ta BEUATO TWV MTUXLAKWY EPYACLWV.

H I.2 tou Topéa e€etalel Ta MPOTELWVOUEVA MO Ta HEAN Tou Topéa BEpata, Ta eyKpivel kot opilel TNV €EETAOTIKNA ETILTPOTY).

MeTad tnv OAOKANPWON TNG TITUXLAKNG gpyaciag o ¢ottntig odeilel v UTOBAANEL HEOW TIPWTOKOAAOU otn Mpappateia Tou
Tunuoatog éva avtitumo to onoio Ba ¢pEpet tnv untoypadn tou ermiPAEmovta kabnyntn.

H ypappateia tou TUAMOTOC LETA TNV Mapalafn TNG MTUXLOKAG EPYOOLOC TIPETEL VO EAEYXEL AV TO TtAPATIAVW BEpa €xeL eyKpLOEl
amno tn I.2. tou Topéa Kal av £xeL oploBel n TPLUEANC emLTpONY).

H levikn Zuvéleuon tou Topéa opilel nuepopnvia mapouaciaong TNG MTUXLAKN G EPYOOILOC LECA OTO XPOVO HABNUATWY EVWTILOV TNG
TPLUEAOUC emutpomnnC. Me guBuvn Tou emIBAEMOVTO TNV TITUXLOKN €pyaoia EKMALSEUTIKOU OVOKOLVWVETAL N NUEPOUNVIA Kal O
TOMOC €€£TAONG TNC MTUXLAKAG wOoTe va §0Bel dnuoaotdtnTa Kot va Umop&écouyv va TV tapakoAouBrnoouv ¢oltntég kot péAn E.NM.,
TOUAQLOTOV TPELC (3) NUEPEC PV TNV KaBopLoPEVN NUEPOUNVia TTapouaiaonc.

B) Npaxktikn Acknon.

O Be0opOg TNG MPAKTLKAG AOKNONG ATIOCKOTIEL:

TNV EVNUEPWON TWV AOKOUPEVWY doltnTwy yla tn Stdpbpwaon Kal Asltoupyia Twv povadwy mapaywyns 1 UTINPECLWY, YLo TOUG
KOLVWVIKOUG, OLKOVOULKOUG KOl TEXVOAOYLKOUG TIAPAYOVTEG Tou emnpedlouv TI( ouvOnKeg epyaciag, KabBwg Kal otnv evepyo
CUMHETOXA TWV AOKOUUEVWYV OTLG Sladikaoieg kal peBddoug mapaywyng r mapoxng UTNPECLWV.

JTO OUOXETIONO TwV BewpnTKWV KOl EPYOOTNPLOKWY YVWOEWV TIOU OMOKTNONKav Kotd tn Sldpkeld Twv omoudwv HeE Ta
TiPOPBANHATA TWV XWPWV EGAPHOYNAC.

Jtnv enadn tou TuApotog HAEKTPOVIKIC UE TOUG XWPOUG TIOPAYWYNG Kal edapUoopévng Epeuvag yia tn dnuoupyia apdidpoung
oX£0NC UETALL TOUG.

H TPAKTLKI) AOKNON UTTOPEL VAl TPOYOTOTIOLNOEL OE: IOLWTIKEC ETIUXELPNOELS, SNUOOLEC UTINPECLEC Kal opyaviopouc kabBwc kot N.M.A.A.
Eav oL dpopeic autol dev £xo0uV WG KUPLO AVTIKEIPUEVO TWV EPYACLWY TOUG TNV NAEKTPOVIKI UTTOPOUV VA AITAGXOA|COUV POLTNTEC UE TNV
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NMpoUnOBeon OTL TO AVTLKELPEVO Kal n $UON TNG Epyaciog TWV AOKOUUEVWY, 0adwE KAl OXETL(ETOL PUE TO XWPO TNG NAEKTPOVIKAG, TWV
TNAETUKOLVWVLWY KAL TOU BLOKNXOVLKOU QUTOMATIOWOU.

KaBe doltntrig mou MpPOKELTAL VO TIPAYUOTOTIOOEL TIPAKTLKA AoKnon, umoBAaAAel aitnon - 6nAwon o010 TUAMQ, HE TNV
omolot OnNAWvelL Hla 1 MEPLOCOTEPEC UTINPECIEC N EMIXELPNOELS OTLG omoieg evdladépetal va amacyoAndel. Epooov n ev
AOyw aitnon eykplBel amod tn €MTPOM MPAKTIKAG Aoknong, N Mpappateio tou Tunuatog ekdidel oxetikn PePfaiwaon mou o doltntng
KATAOETEL OTNV ETIXELPNON TIOU Bal MPAYUATOMOLOEL TNV TIPAKTIKA AoKnon. Katomv o unmelBuvog MPaKTIKAG AoKnong Kot HEAOC TNG
ETUTPOTNG, UTOYPADEL TNV OXETIKN ZUUPBaON.

To TuAUa HAEKTPOVIKNG OOKEL TN YEVIKN emomteia TNG Sle€ayOpevng MPAKTIKAG A0KNONG Twv poltnTwy Tou. H Stoiknon twv popewv
(Anuootog i 16LwTLkG) oToUC OTTOlOUG ACKOUVTAL OL OTIOUSAOTEG, UTIOXPEOUTAL OTA TAALOLA TNG KOWWVIKAG TNG QTOOTOANG va
OUUBAAAEL KaTA TOV KAAUTEPO SUVATO TPOTIO OTNV APTLOTEPN EKMALSEVUON TWV AOKOUHUEVWY oTtouSaoTwy. MNa Tov oKomo auto opilel
€va unmeVBuvo mTuyLoUxo tpltoBadulag ekmaideuong cuvadouc ELELKOTNTAC UE OLUTH TWV OLOKOUHEVWY KOL E ETIOPKI EUMELPLO OTOV
EPYOOLOKO XWPO, 0 omoloc:

* EmuBAEneL tnv epyacia Kal tnVv NS00 TwWV ACKOUUEVWV OTIOUSACTWV.

* YnioBaMAeL mpotaoelg otn SlevBuvon NG emxeipnong 1 umnpeoiag ya BeAtiwon Twv ouvlnkwv gpyaociac Kal ekmaidbevong tTwv
O0.OKOU LEVWV, OTIOUSOOTWV.

® Juvepyaletal Pe TOV UTIEVBUVO MIPAKTLKIC AOKNONG TOU TUAUATOC HAEKTPOVIKAG YLOL TNV OMOTEAECUOTIKOTEPN ALOKNON TwV POoLTNTWV.

210 TUNUA HAEKTPOVIKNAG CUYKPOTELTAL EMITPOT TPAKTIKAG AOKNoNG amoteAovupevn amod tpia (3) wéAn E.M. H emutponn €xeL wg
OTTOKAELOTIKO QVTIKE(LEVO TOV GUVTOVIOHUO TV SpaoTNPLOTATWY OXETLKA HE TNV MPAKTIKN AoKNnon. H emitpony HepLUVA Kupiwg :

* Ma tnv avalntnon VEwv BE0EwV MPAKTLKAC AOKNONC KOL YVWOTOMOLNoN TwV B£0€WV MTPAKTIKIC AOKNGNC TTOU UTIAPXOUV.
*Ma tnv afloAoynon NG KATaAANAOTNTAC TWV XWPWV EPYACILOG OTOUG OMOLOUG MPOKELTAL VA TPAYUOTOTONBEL N TTPAKTIKN
aoknon.

To Tunua opilel éva amnod ta HEAN TNG EMLTPOTIAG WG UTIELOUVO TNE TPAKTIKAG AokNonG. To HEAOG auTo €xeL TNV euBUVN TNG uTIoYPADNC
TWV OXETIKWV EPYACLOKWY CUUPBACEWY Kol TNV TEAIKN €yKplon Twv SlevepynBelowv TPAKTIKWY aoknoswv. Katd tn Sldpkela tng
€€AUNVNC TPAKTLKAG AOKNONG, 0 AOKOUHEVOC doLtnTC Umopel yia cofapolg Adyoug va anouoldoel SikatoAoynuéva yla mevte (5)
EPYAOLUEG NUEPEG OUVOALKA. OL amouoieg kataxwpouvtal oto BLBAio mMpaKkTkAG doknong, Bewpoulvtal Kal urtoypddovtal amno tov
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ETIOTITN EKMALSEVUTIKO KAl EyKPLVOVTAL I} AmOPPLITOVTaL Omd TOV TMPOICTAMEVO TOU TUAMATOC. O OOKOUHPEVOG OTO XWPO €pyaciog
TOu UToxpeoUTalL va akoAouBel Toug Kavoviopoug acdaleiag kal epyaciag, Onwe Kat KaBe aAAn puBulon Tou LOXVEL yla TO
TIPOCWTILKO TNG ETUXEIPNONG N UTINPEGLOG.

KaBe aokolUpevog dottntng tnpel PBLBAlo mpakTikng daoknong to omoio SiatiBetal Swpedv amd to TuApa. 2to PBipAlo
TPAKTLKAC AOKNoNG avaypadovtal oo tov aokoUUeEVo Katd €Bdoudada ol epyacie¢ otig omoleg amaocyoAnbnke kabwg Kal
OUVOTITLKA Tteplypadn Twv KaBNnNKOVIWY TOU Tou avatédnkav oto Xwpo gpyaciog. Metd tnv oAokKANpwon TN MPAKTIKAG AoKNong, O
dotnTAG uToBAAEL SLa TOU TIPWTOKOAAOU TNG YPAUUATELOG TOU TUAUATOG:

* To BBAlo MpaKTIKAG AoKNONG, KATAAANAQ CUUTANPWUEVO HE TOV aplBud eBdopadlaiwv ekBEcEwy, TO XPOVO KoL TO AVIIKELUEVO
anoaoxoAnong, TIC NUEPEC amouaiag kat Tnv enidoon Tou.

* KaBe dM\o otoixeio (onwg PBePaiwon amd tov epyodOTn OTL MPOYUATONOINCE Ye emutuxia tTnv  €€aunvn  TPOKTIK  AOKNnon,
BBAaplo.
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Jta mAaiola tng avaBabuiong tng ekmaitdeutikng Stadikaociog tou TuRuatog HAektpovikng, oxeSlAotnke, avamtuxOnke Kol
EVOWHOTWONKE otov SIKTUAKO KOPUO Tou Tunuatog pia mAatdopua TnAe-Exkmaibevong e-class (education.teiath.gr). Ze auvtn, ot
OMoUSOOTEG UImopoUV va. avalntrioouv omoladnmote Xprnolun mAnpodopia OXETIKA He Ta padripoata tou Mpoypdupatog Inouvdwv
OTWCE OVOKOWVWOELG, BEpata e€eTAoEWY, CUINTAOELG, K.A.TT.
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H mAatdoppa tou e-class elval mpooappoouEVn WOTe va eviaxBel 0Tto umapxov cUCTNHA XPNOTWV Tou TexvoAoylkou Ekmatdeutikou
I6pUpatog ABnvwy. H Tautomoinon Twv Xpnotwy MPOYHATONOLETAlL HECW TNG KEVTPLKNG Yrinpeoiag KataAoyou (LDAP) aufavovtag
€Tol TNV eveAi€ia kot TNV aflOTLOTIA TOU OUOTAMATOC OAAQ KAl TWV TIOPEXOUEVWV UTINPECLWVY QITAOTIOLWVTAG TIOPAAANAQ TLG
Sdladikaoieg eyypadng kat mpooBaong. Me Tov TpOMo autd N MAATPOPUO EVOWUATWVETAL PE To R&N uTtdpxov cuotnua SIKTUOU Tou
Tunuatog HAEKTPOVIKAG TapEXovtag QUEon MPOoPBacn OTouG XPHOTEC TWV UTOAOIMWY UMNPECLWY TOU TUAMOTOG. EvaAAaKTIKA
UTIAPXEL KOl N duvatotnTa dnuloupylog XpnoTwy AMOKAELOTIKA yla TNV MAATOpUA WOTE va €lval EVEAIKTN OTOV KoL OTIOU QUTO
anatteitatl. KaBe ¢portntig mou npaypatonolei tnv eyypadn tov oto Tupa HAEKTPOVIKIAG QITOKTA KLt NAEKTPOVLKH TAUTOTNTA TTOU
TOU TOPEXEL MPOCPBach Ot OElPA NAEKTPOVIKWV UTMnpeowwv. H évtagn oto umapxov cuotnpa anaAAAcCeL TOUG XPrOTEG TOU
CUOTAMATOG Ao To MPOBANUA TwV StadopETIKWV Aoyaplacpwy yia KaOe untnpeoia.

[
K I-I G I 6 E U 0 n EMEAEK II - Avapdppwon MponTtu)iakav Mpoypappatov Znoudav

KevTpiki Apaon - Movada ITipiEng Eknaideutikol 'Epyou

Xprigmg : EniokEmme
e-xnaideuon
NAar@dppa e-knaibzuon - FicoBog
Eivlean
“Ovopa ypriarn (username)

Aitnon pehoug EM.

ilizs

FuvBrparied (password) AiTran gorrnTiv
il Arhayr kwdikol npoaBaang
Elocodog AVIKOVGOEIG NAATROppag
6] Odnyieg
Enikoivavia

H nhatpopua e-knaideuon anotehel éva ohorhnpopévo ouornua Aclyxpovng Tnheknaideuong orny akadnpair kowoTnTa Tou TELD ABAvag kai sval svoRpOTRUEVD OTO
AikTuo Tou TEI ABrAvac.

ZITGX0C TG EVAI N XPRON vELV TEXVOAOYKIV Kal N EnokoBounTikn Xpron Tou AodkTiou orny ExnaibeuTik Awdkadio kol i napoxn unodoudv eknaiBEucng kal KaTapTiong
aveEapTnTa ond Toug NepopIOTIKONE NAPAYOVTES TOU XGPOU Kal Tou ¥Xpavou Tne khaookhc Sifaokakiac.

Npoopéps oTov sknaidzudpevo T BuvatdTnTa va hapPdvel To pénoTo Suvard apiBpd nAnpoMOopKV yia TNV NPOCWNIKA ToU PEAETN. Al Tnv duvatdTnTa of KGBE PEhOG
E.N. Tou TEI ABfvag va napéxsl nAnen nAnpogopidv Baokav  sdkay, oro nhaimo tne Bidaokaiog kabs pofAuaTog, BewpnTikod r epyaoTnpiakod.

And Tov kaTahovo oyohov & TunudTey Tou TEI ABAvag, o pornTag pnopody va douv Ta diabéoipa pabnuara ava Tpnpa.
Av gioTe eyyeypappévo péhoc E.N. nathoTe z8@ yia va ouvdsBere arnv nhaTmoppa.

KaBe pehog E.N. pnopsi va syypagps otny nhateoppa yia va dnpoupynos pabnuata apold unofakhea oxeTiki arnon.
01 amfjosic syypa@ov Ba yivovTa dekréc pdvo and xpioTeg pe email Tou TEI ABrivag (n.X. eel2345@teiath.qr). Aladikagiao Andkrnonc Email TEL ABrivac.

Napadetypa eL06dou otnv nAatdpopua.

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 30



MNapakdtw mopatiBevtal ta Baclkd otolela amd Ta omoio oL ormoudaoTEG UmopoUlV va e€dyouv xpnolun mAnpodopia yla tnv
TLEPLAYNON TOUG OTOV SLIKTUAKO TOTO TG MAATHOpUAG. INUELWVETAL OTL OTNV TTPWTN OEAISA TOU CUCTAUATOC O NON EYYEYPAUUEVOG
XPNoTNG Unopel va dwoel «ovoua xpriotn» To omolo elval opatod Kol «password» To omolo aviikadiotatal pe KOUKKISGEG KaTtd TNV

SdaktuAoypddnon Tou Kal va UTMEL 0TO cUOTNHA cuvexi{ovtag va SOUAEUEL KOVOVIKA EVW O W EYYEYPOAMMEVOCG XPNOTNG MMOPEL va
IntnoeL va eyypadel 0To cUOTNUA LECA Ao [ia TTOAU amAn Stadikaaia.

D=0 e-knaideuon

ENEAEK II - Avapoéppwon MNponTuxiak®y|
Kevrpikn Apaon - Movada ZtipiEng

Xpromg : HAiag ETaupakag
MaBnpa: HAEKTPIKA KYKAQMATA & METPHIELZ
Kwdikog EE-1041

da H.ZTad i xaBnynTig

exnaideuon > HAEKTPIKA KYKAQMATA & METPHSEIS

‘Eva Bagiké pabnua Tng onoudrig Tou HAEKTpovIKoU pE avTIKEPEVO TNV EniAUT NASKTPIKGV KUKAWPAT®V nou TpopodoTolvTal and
nny£g =P kai EP.

AMovi | tiovooon

[= Avahutiki Nepiypaen Mabruatog
anevepvonoinon

- DNpotevopevn BifAiovpagia
anevepyonoinon
@ zivdsoyol

ansvepyonoinon

5 ExnaiBeuTikd YAikO

gnevepyonoinon

— Mévo yia AlaXsipioTEg

iy ZTanoTika

M AMayi nAnpogopiév paBipatog

— Angvepyonompévol ouvSeopor

™ Xpovodiaypapya AlgAeEswv

svepyonoinon

(& Epwthosic-Acknosic-NpoBhiuara
evepyonainon
[# Test Autoa€ioAdynong

gvepyonoinon

" Epyagisg pormnTov

gvepyonoinon

& AvaKOWGOEIC

vepvonainon
@ X

©¢yoTa EEETa0EmY

cinan

AvraMayng Apxeiov

gvepyonoinon

H Baokn KapTtéAa VoG Ladruatog
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O doutntig pmnopel va ypadtel ota padrnpata mou emBUpEel KAl av UTIAPXEL ETOLUO Vo LEAETAOEL TO PndLakd UAKO. MapdaAinAa,
UMopel VoL CUMUETACXEL 0 OHAdeg oulntioswy. Ta padnuata tafvopouvral ot €€nG SUo Katnyopleg: Ymapxouv pabriuota mou
b ofevouvtal Kal omoLoodnTOoTE, XPNOTNG EXEL AUEON KoL EUKOAN TPpOcBaon Kol Ta HABUOTO QUTA €XOUV TO XOPOKTNPLOUO
«QVOLKTA». YIIAPXOUV KOl LaBrOTa yLo Ta OTToLaL ATaLTELTAL O XPr)OTNG VAL KAVEL eyypadr) «KAELOTAY.
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Mpoypappa MeTamTuxloKwy ZNovdwv

EKTO¢ amod tnv mapexouevn eknaidevon oe mpomtuxlakd emninedo, to Tunua HAektpovikig tou T.E.l. ABrivag eival amod ta mpwrta
Tunuata T.E.l. mou aflomoinoe to Beopd cuumpatng pe MAVEMIOTAMLO TOU €EWTEPLIKOU HUE OKOTIO TNV Sle€aywyr HETAMTUXLAKOU
KUKAou omoudwyv, ou odnyet oe dimAwpa Master of Science, Kol TPAYUATONMONONKE 0TI EYKATOOTACELG TOU TUApatoc. And to 1997
€Ww¢ Kal To 2009 pe SLopKelg avavewoelg CUUPBACEWY He TNV ZXOAN Mnxavikwy Kat 2xedlaong tou Mavemnotnuiov Brunel tou Autikol
Novbivou Aettoupynoe oto mAaiolo tng cupunpagng M.M.X. oto avtikeipevo: Data Communication Systems.

Joudwva pe TNV £€kBeon e€wtepikng afloAoynong tou TuRuato¢ HAekTpovikng, n ocuvepyaoia pe to MNavemotiuo Brunel eival
Wlattépwe afloonueiwtn Kal €xel amodEPel 0To TUNUA EKTEVH EUMELPIO OE HETATITUXLAKEG OTIOUSEC Kat o SleBvry ouvepyaoia oe
HETAMTUXLAKO eTtiMedoO.

H mpaypatomoinon autoU tou Mpoypdupoto¢ £6woe plot TepAltépw aiyAn oto TuApo, avénoe TNV AVIAYWVLOTIKOTNTO Twv
KOovoTepwV doltnTwy BAEmovtag éva LEAAOVTLKO 0TOX0 TNV doitnon toug o NMMZ, evw n Aettoupyia auToU TOU MPOYPAMLATOC TIAVW
ano pla Sekaetio MPOOEPEPE ONUAVIIKEG EUMELPieG ota YEAN Tou EM, £T0L WOTE vo UTIAPXEL OAUEPO TO KATtAAAnAo umoBabpo
Sie€aywyng avtoduvapou NMMZ. TEAoG n UMAPEN LETAMTUXLAKWY OTIOUdAoTWY TIou $poLtouv oTo TUAUa ESWOE pla onUavTiki wlnon
OTOV EUTTAOUTIONO TWV EPEUVNTIKWV OUASWYV HE VEO avBpwItvo SUVAULKO.

ZAuepa to Tunua HAektpovikng tou TEI ABrivag €XOVToG CUCCWPEUUEVN EUMELplO ETWV, KAl UE TO KAatdAAnAo EMN mou StabEtel,
ipoxwpnoe otn Slopyavwaong evog autoduvapou Mpoypdppatog MeTamtuxlakwy Imoudwy, KATL TToU EMIOLWKETO Kal armoteAovoe
QUECO OTOXO, £TOL OMwE meplypadOtav Kal otnv €kBeon eowteplkng afloAoynong tou Tunuatog, tov Ampidto 2010, mpo tNng
e€wteplkng aloAoynong. Ze auto to mAaiolo urteBARON Kot 0 oXeTKOG dakeAog MMZ pe titho «Zxediaon kat Avantuén NMponypévwv
Zuotnuatwv HAEKTPOVIKAG» TIPOG £YKPLON. TO HETATTUXLOKO aUTO Mpoypappa ormtoudwy eykpibnke amod to Ynoupyeio Nawdeiag kat
Opnokeupatwy, MoAttiopol kot ABAntiopoL (DEK 445/24-2-2012) kat n Aewtoupyia tou €eKivnoe amd TO XELWLEPLVO €EAUNVO TOU
akadnuaikov €touc 2012-13 pe 19 petamtuylakolg ortoudaotéc (http://www.teiath.gr/stef/electronics/msc/).
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Xprotpeg MAnpodopieg yia toug Mottntég

H Mpappateia tou TUAUATOC acXOAE(TAL PE TNV SLOWKNTIKA KOl YPOUHOTELOKA UTIOOTHPLEN ToU TUAUATOG.

Itnv appodilotnta tng Mpappateiag tou TUAUATOG UTIAyovTaL OAa Ta BEpata ou €xouv oxéon Ue t Ste€aywyn tng aAAnAoypadiag,
TNV TPNON ToU MPWTOKOAAOU Kal apxeiou tou TUAUATOC, TNV THPNON TWV MPAKTIKWY TWV CUAAOYLKWVY 0pyavwy Tou TUAMOTOG, TNV
EKTEAECN TWV OMOPACEWV TOUG, TNV KATAPTION KAl TAPNON TWV UNTPWWV KOl TWV ATOMIKWwY (akéAwv Twv doltntwy, tTnv
napakoAouOnaon TnG GoLTNTIKAG TOUG KATAoTaong (kataxwpnon Babuoloylwy, avavéwaon eyypadwy , 0pKWHOGCLEG KATL.), TN Xopnynon
BeBalwoewy, MOTOMOLNTIKWY, MTUXiWV, UTIOTPOPLWY, GOLTNTIKWY TAUTOTHTWY, KATL

To TEI ABnvag aflomowwvtag kovOUAla tn¢ Eupwmnaikng Evwong mpoxwpnoe otnv dnuoupyia tng AiBouocag TnAskmaidbevong. H
aibouvoa autn efunnpetel T akadnuaikeéc avaykeg tou TElI ABrivag ylwa tnv mapoucioon Kol mapakoAolBnon pabnuatwv amo
andotaon (http://www.teiath.gr/ate/).

Awaiwpa xpnong tng aibouoag €xel 6Ao 1o Akadnuaiko Npoowrikd tou TEI pe tnv Bonbela tng Opadag Alaxeiplong tng aibouvoag
kat Baon tou Kavoviopol Xprnong.

Mpoopepouevec unnpeoiec EVOeIkTIKA avapEpovTtoat ot akOAoUJeg:

. MapakoAouBnon Sidackaliag anod tnv aibouca €€ anmootacews HEow Tou Atadiktuou (Internet), pe xprion Tou MPWTOKOAAOU
H.323 og mpaypatikd xpovo f/kat e tn BorBeta amobnkeuéVOU NAEKTPOVIKOU UALKOU.

. Xpnon twv avefAvtAnTwv yvwoTKwV Topwv Tou Aladiktiou katd tnv ObaockoAia. Mayvntookomnon pobnudtwv oe
kwdikomotnth Bivteo katl avapetddoor) Toug LEow Tou AladikTuou.

. ATIOLOKPUOHEVN €E€TAON SUMAWUATIKWY EPyOOLwY Kot SL6akTopkwv SlatplBwv.
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Ocov adopd TNV acuyxpovn tnAe-ekmaidevon, o €£OMALOUOG TG aibouocag mapéxel TNV Suvatotnta yla tn Snuiloupyia
PnoLakol ekmaldeUTIKOU TIEPLEXOUEVOU, TO OTIOLO OTN CUVEXELD Ba SLaTIBETAL OTOUC XPIOTEG TOU TTAVETILOTNULAKOU SIKTUOoU, N
KOl YEVIKOTEPQ OTOUG XPHOTEG TOU ALadIKTUOU. To EKMALSEVUTIKO TIEPLEXOUEVO TIOU Ba TapAyETaAL UMOPEL val elval éva padnua
TIOU €xeL mpayuatomnolnOei, kataypadel kat StatiBetal pe nAektpovika péca. H §tabeon tou pabrpatog pmopel va yivetat
TauTOXpova He TNV Sleaywyr) TOU LaBAUATOC ELTE EK TWV UOTEPWV.

ErmutAéov, n aiBouca SiatiBetal yia tnv Ste€aywyn oepwvapiwv r Stadé€ewy, Omou amatteital n xprnon €€eldikevévwy
OTITLKOOKOUOTLKWY HECWV KOlL | GUVEEDN TOUG HUE AVAAOYEG OLASEC KOoLVoU Bepatikol Tediou og €BvikoO n SleBvEc emimedo.

Avvatotntec xprionc kot aélomoinonc tn¢ ATE
H ATE eival emapkw¢ eEOMALOUEVN WOTE VA UMOPEL va avTamokplOel oto poAo NG, KL EVOELKTIKA 0 EOMALOUOC epAapBAveL:

Juotnua Kapepwv kat Mikpodwvwyv yla thv mapakoloudnon twv Ountwv-Kabnyntwv kat duvatdotnta €otiacng oToug
OUMHETEXOVTEC TTOU {NTOULV TO AGYO.

Juotnua tnAedldokePng HEow mpwTokoAAou IP.

0B06veg, omou TPoPAANAOVTIAL OL CUMMETEXOVIEC QMO TA QATMOUOKPUOMEVA onueila Kal Omolo SLaBEoLUo eKMALSEUTLKO,
EVNUEPWTLKO UALKO.

Erutpanélia Kapepa Kelpévwv.

AlabpaoTIKOG TTivaKaC.

Hxntkd ovotnua.

H/Y ylLo TOuG CUUUETEXOVTEC.

H aiBouoa pmnopet va xpnowuomnonOet:

1.

Ao 1o E.M. ywa t Ste€aywyn pabnuatoc. H die€aywyr tou pabnuoatog pmopet va AdBet SUo popdEC: (a) pe Tnv mapouoio Twv
ekmaldevopevwy otnv ATE Kol TV OMOUAKPUOUEVN CUUUETOXA Tou Kadnyntn i (B) He tnv mapoucia tou kabnyntn otnv ATE
kat Sidaokalia oe amopakpuopevoug omoudaoctéc. H Sie€aywyn tou pabripatog €€ amootdcew( amaltel T xpnon
€EELOIKEUEVWV OTITIKOOKOUOTIKWY KOL UTTOAOYLOTIKWY CUCTNUATWY, Ta omoia kot StaBétel n aibouoa yla va pmopel va
ouvOeBel pe aAAeg aibouoeg cupPatol e§OMALOUOU eVTOG | EKTOG Tou I6pUpATOG.
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2. ATO OUASEC MPOTTUXLAKWY I} LETAMTUXLAKWY GOLTNTWV HE eTUKEDOAANG Eva péENOG E.M. ) epeuvnTikéG opadeg tou TEI ABrjvac.
Ol opadeg auTEG umopouv va aflomoljoouv tnv ATE, pe oOKOMO TNV MPAYUATOTNOINON OUVAVINOEWV HE OVTLOTOLXEG
QTITOOKPUOUEVEG OUAdEG epyaciog AAMwY EAANVIKWY Kal EEvwv akadnuaikwyv I8pupdtwy oto mAaiolo aviallayng anoPewv
ylaL TNV EKMOVNON UEAETWY, EPYACLWV KAl UAOTIOINONG EPELVNTIKWY €pYwV. OL CUVAVTNOELG AUTEG SLEUKOAUVOUV TNV Ppdodo
TWV EPyaolwy, TNV KOAUTEPN Kal amoSOTIKOTEPN EMLKOWVWVIA Kol CUVEPYAOid TwV QMOUAKPUOUEVWY ouadwv epyaoiag,
nieplopilouV TIG avVAyKeCG Kal To ££06a TWV HETOKLVNOEWY, eVW umootnpilovtal and ta eEeLOIKEVUEVA NAEKTPOVIKA LETA TIOU
SlaBéteL n aibBouoa.

3. Ma tnv kataypadn kot Pnolomnoinon oe MPAYUATIKO XPOVO TwV SpacTnPLOTATWY ToU AAUPBAVOUV UEPOG KaTtd Tn SLApKELd
Sle€aywyng evog HaBAUATOC, 1 YEVIKOTEPA HLOG ouvavtnong otnv ATE pe Suvatotnta LeTadoor Toug, €T 0 MPOYUATIKO
XPOVO E£(TE PayvNTOOKOTNUEVQ, LE TN Hopdr) ekmatdeutikoL Bivteo.

4. KaBe pélocg E.M. og ouvepyaoia pe TOug TEXVIKOUC umtootnpEng tng M2EE pmopel va aflomotiostl tov e€onmAlopnd tng ATE pe
OKOTIO TNV 0pyavwon Kot tn 86unon NAEKTPOVIKOU TTOAUUOPHLKOU EKTTALSEUTIKOU UALKOU HaBnUATWV.
5. H Suvatotnta 6wabeong tng ATE, €newta amd aitnon, ywa tnv mopakoAouBnon Kol QMOUOKPUOUEVN OCUMUETOXN OF

ETILOTNHOVIKA CUVESPLA Kal EKOSNAWOELG TTOU SlopyavwvovTal o€ KMOLOEUTIKA BEpata Kot PeTadidovTal o MPayHOTIKO XpOVO
N eivat StaBéopa oto Aladiktuo. H apdidpoun emikowvwvia e€acdaliletal anod ToV EYKATECTNUEVO EEOTTALOUO.
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[Tpdypappo Zrovdmv

Axaonpaixod étovg 2012-2013 ENAPZ=H AHEH
‘Evapén —Anén padnpdrtov Xepeptvod E&apnvov 08-10-2012 01-02-2013
E&etaoeic yeepivov EEaunvou
1" e&etaotikn mepiodog yia o eEqunva A,ILE,XT,Z 04-02-2013 22-02-2013
2" e&etaotikh mepiodog yio ta eEqunvo T ko Z 25-02-2013 01-03-2013
2" e&etaotikf mepiodog Yo tovg enti wTuyim (&hunvo =
8) yio ta e€dpmva B ko A 25-02-2013 01-03-2013
Avavenoeilg Eyypapov gapivod EEaunvov — Anloocelg 25-02-2013 01-03-2013
podnuitov
‘Evapén —Anén pobnudtov eaptvod E&apnvov 04-03-2013 28-06-2013
E&etdoeig Eapwvov Eaunvov
1" e&etactikn mepiodog yia o eEqunva B,AET,Z 01-07-2013 12-07-2013
2" eketootikf mepiodoc yio Tovg emti mrvyio (eEdunvo =
8) oty ta e&dunva A,ILE,Z 15-07-2013 19-07-2013
E&etdosig meprodov XentepPpiov 2013 02-09-2013 20-09-2013
Avoavedoelg eyypapmv yeweptvod E&apmvou 23-09-2013 27-09-2013
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H BLBALoOkn Tou T.E.I. elvat
EYKATECTNUEVN OTO KEVTIPLKO KTpLO
Tou I&6puparog.

H BiBAoBnkn tou T.E.I. ABrvag 1dpuBnke to 1977 Ko EKTOTE AVAKEL OTNV Katnyopia Twv akadnuaikwv BLBAL0OnKwv. To vEéo MARPpwWC
€EOMALOUEVO KTPLO €YKOLVIAOTNKE ToV louvio Tou 2002, evtOg TOU YEVIKOTEPOU Xwpou tou T.E.l. ABrivag. H peAétn avéyepong Tou
XWPOU EYLVE UE OKOTIO VO KAAUWEL TIC AELTOUPYLKEC AVAYKEG Hiag cuyxpovng akadnuaikig BLBALOONRKNC n omola va eival mpooBactun
KoL oo Atopo Pe LOIKEC avaykeg, adou SlabEtel paumeg petakivnong aAAd Kal xwpoug l8IKa StapopdwpéVout. To KTHPLO EXEL 2
0p0dOUC PE TN CUVOALKA ETILHAVELA TOU va ayyilel Ta 2.520 teTpaywvika petpa. Alabétel: BIBALooTACLO, avayvwaoTtrplo (KAaotkd Kot
NAEKTPOVIKO), aiBouceg cuokEPEWY, XWPO apxeLaKNG cUANOYNG, Ypadeia MTpoowrikol KaBwg Kot apKeTOUE BonbnTikoug XwpPoug.

Bdoel tou opyaviopoU Aettoupyiag tou T.E.l. ABrvag, n Kevtpwkn BiBAloBnkn eival emidpoptiopévn PeE OpPLOPEVEG apUoSLOTNTEC.
IKOTOG tNG, €lvalL n Slaxelplon €viumou Kal pn UALKOU Tou OpUpaTOC KABwG KoL N avamtuén Kal mopoxr UTNPECLWV
TIPOCAVATOALOUEVWY OTNV KAAUN TWV YVWOTIKWY KoL SIOOKTIKWY aVOYKWV TWV XPNOTWV TNG. Na tnv KAAuPn autwyv Twv avaykwy n
ouAhoyn Tn¢ BiBAloBnkng mephapBavel 60000 topoug BBAlwy, 700 TitAOUG EMLOTNUOVIKWY TEPLOSIKWY, OTITLKO-OKOUOTLKO UALKO
KaBwg Kat éva peyaho aplBpd cupBeBAnUEVWVY NAEKTPOVIKWY TIEPLOSIKWY Kal BAcewv deSopévwv.

H Kevtpik BiBALoOAKN €xel apKeTEC XIALASEG XproTeg eBSOUASLOIWG, WG ATIOTEAECUA TWV UTINPECLWY TIOU TIPOoodEPEL AAAA Kal TNG
dAKOTNTAC TOU XWPOU. XpAoTes TNG BIBALOBRKNG amoteAoUv 0AoL avelalpETwG (KaBnynTEG, EMLOTNHOVLKO KAl EPEUVNTIKO TIPOCWTILKO,
T(POTITUXLAKOL KAl peTarmtuxLlakol poltntég, ot Slokntikol umtdAAnAoL kaBwg kal e€wtepkol xpRoTeC) eKTOG Kat av N (Sta n BBAL0OAKN
TOUG €XEL amoKAeloeL amod auTo to Sikaiwpa e€altiog TG Un CURUOPdWONE TOUG HE TOV KaVoviouo Asttoupyiag tng BiBAloBnknc.

OL XpoTeG Umopouv va emiokémntovtal T BiBAL0ORkn kabnuepiva amnd tig 9:00 to mpwi €wg TG 19:00 (extdg ZapPatou, Kuplaknig kat
0pYLWV), EVW UTtopouV va €xouv npocBaon otig mAnpodopieg mou {nTouv ava MAcA OTLYU MECW TOU LOTOTOTOU TOU AELTOUpPYEL o€
24wpn Baon.
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Jtéyoon

Yiton

InoudacTikd Advela

Yyetovoutkr MepiBaidn

@ottntiko Eloutrplo

Eupwmnaikn Kapta Acpaiiong AcBeveiag
Tapeio Apwyng Alopwv Imoudactwy
Awpeav Xoprynon BiBAlwV — ZuyypoppaTwy
Evpwmnaikr Kapta Aopaiiong AcBeveiag
Ytpdteuon —AvaBoln

Kévtpo Zévwv Nwoowv

Tunua Mouotkng-Oedtpou

Tuua Ouotkig Aywyng

Itéyaon
To TEI ABrvag dev SlaBEtel poltnTikn €0Tia KAl n oTEyaon mapexetal ite oe Eevodoxeia mou pLobwvel to 16pupa, eite pe T popdn
emdotnong pobwuatod.

Ziton

H dwpedv oition yla toug dikaovxoug dpoltntég mapéxetat and v 1n ZemteuPplov €wg kat v 5n louAlou Tou emopévou €Toug,
SLOKOTITETAL OUWE KATA TLG SLOKOTIEG TWV E0PTWV TWV XPLOTOUYEVVWV Kot Tou MNdaoyxa kat Stapkel ylia to cUVoAo Twv eTwv doitnong
TwV doLtnTwv.

Inovdaoctikd Adavela

Xopnyouvtal Atoka xpnuatikd davela otoug omoudaotég tou TEI ABrvag, yia tn SLEUKOAUVOH TOUC OTLG OTIOUSEG, LE KATIOLEG
poUToB£oeLg TOU alhOPOUV TO OLKOYEVELAKO ELCOSNUA KAL TNV TPO0S0 TWV OTIoUS WV TOUG.

Yystovoukn NepiBaAn
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Irnioudaoctikd BLBALaplo mepiBaAPng Sikatovvtatl 6Aot ot omoudaotég tou TEI oL omoiol dev eival aodallopévol o kavéva Ao
dnuoolo dopéa Kal LoXUEL amo TNV eyypadn Toug Kal ylo Slaotnua (oo mpog tov mpoBAENOpeVo Xpovo doltnong HEXPL TNV ATTOKTNOoN
TITUXLOU TPOCAUENUEVO KATA TO ULOO.

®doutntiko Ewoitriplo

Aeltio pewwpévou doltntikol elottnpiou. KaBe mpomtuxlakog ¢ottntig SikaolTal MEWWHEVN TIUNR €lottnplov ota odika,
oldnpodpoutka kat Balacola péoa Pallkng LETadOPAC OTO ECWTEPLKO TNE XWPAC.

Evpwnaikn Kapta AodpaAiong AcBeveiag

Mapéxetal amno to popéa acdhaiionc.

Tapeio Apwyng Alopwv Znoudaoctwv

YKomog tou Tapeiov gival n nBwkn kat n VAWK, os €idog 1 o xpnua, evioxuon tTwv onoudaoctwyv tou T.E.l. ABrAvag yia tnv kaAludn
EKTAKTWY OVAYKWV TOUG.

Awpeav Xopriynon BiAiwv — Zuyypappdatwv

Awpeav xopnynon BBAlwv f dAwv BonBnudatwy yia 6Aa ta ditbaokopeva pabnuoata. Eniong, mapéxetal péow tou dadlktuou, n
Swpeav npooBaon Twv dpoltnTwy otn oXeTkn BLBAloypadia kal og TOAAEC Ao TIG UTAPXOUOEG BAOELC SESOUEVWV.

Itpateuon -AvapoAn

Ot dpoltnNTEC TToU SeV €XOUV EKTTANPWOEL TIC OTPATLWTIKEC TOUC UTIOXPEWOELG StKatouvtal avaBoArg oTpATEUONG, Yia TNV oAoKARpwaon
TwV omoudwv Touc.

Kévtpo =évwv Nwoowv

To Kévtpo Zévwv NMwaoowv tou T.E.I. ABrvag €xel Tnv euBuvn Stdackaliag tecodpwyv EEvwv YAwoowv (AyyAka, FaAAka, Feppavikda
Kat ItaAikd) og 6Aa ta TuApata tou 16pupatoc, kat emumAgov, tng EAANVIKAG, w¢ E€vne yAwaooag yla toug aAAodarmouc ¢poLtnTEG.
Tunpa MouoiknG-Osdatpou

To Mouolko kot Osatpko Tunua tou T.E.l. ABrjvag Asttoupyel pe okomo tnv TPOoPoAr Twv KOAALTEXVIKWY SpaoTnpLOTATWY TWV
doltnTwyv. To Oatpko TUAUA EXEL OTOXO TNV €MOdN) TWV LEAWV TNG aKASNUATKAG KOWVOTNTAG e To BEatpo.

Tufipa Quokig Aywyng

To TuRpa Quolkng Aywyng OKOTEVEL OTNV QVATTUEN TwV aBANTIKwY SpactnploTTWY TwV PoltnTwy. ZUUUETEXEL O POoLTNTIKA
npwtabAnuata kat oe MaveAAnvieg kot AleBveic abANTIKEG eKONAWOELS, O0TO XWPO TOCO TOU KAOOLKOU aBAnTiopol 000 Kal Twv
opadIKwY aBANUATWVY.
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Eupwmnaiko Zuotnua Metadopag Akadnuaikwv Movadwv (E.C.T.S)
Mpoypappa Zwkpatng - ERASMUS

Mpoypappo LEONARDO DA VINCI

Mpoypappo TEMPUS

Evupwnaiko Zuotnua Metadopdag Akadnpaikwv Movadwv (E.C.T.S)

Ou dlaknpuelg tng ZopPovvng Kal TNG MmoAdvIO EMIONUAIVOUV TNV avaykn KoBLEPWONG €VOG EVIOIOU CUOTHUOTOG TILOTWTLKWY
povadwy, To onolo Ba amoteAécel £va TIOAU XPHAOLWO HECO yLa TNV MPowbnon TG KWNTIKOTNTOG TWV GOLTNTWV Kal TNV

evioxuon kat SleukoAuvon Twv Sladkaclwy avayvwpLong Letal Twv Idpupatwy Tprtofadulag Exknaidbevong tng Evpwnng.

To oclotnua to omoio €xel kaBlepwOel wg to MAéov katdAAnAo eival to Eupwmnaiko Zvotnua Metadopdg Motwtikwyv Movadwy,
yvwoto w¢ ECTS (European Credit Transfer System).

2to mAaiolo Tou mpoypAappaTog Socrates-Erasmus n eupwnaikn enitponny uAomolel dtadopeg dpdoelg yla tnv mpowbnon tou ECTS. To
onua ECTS (ECTS label) dikatoUvtal 6Aa ta tpoypdppata ortoudwyv mou 0dnyouv otov mpwTo Kot To Se0TePO akadnuaiko titAo.

H ouppetoxn oto cvotnua ECTS avafabuilel tnv tavtotnta tou Idpuuatog 6cov adopd otn Staddvela kol tnv aflomotia ota
mAaiola Twv eupwnaikwv kot SleBvwv cuvepyaclwv.

To ECTS Baoiletal ota €€ng otolyeia:

1. 2t Motwtikeg Atdaktikec Movadeg (AM) 1 credits mou avtiotolyouv o KaBéva amo Ta padnuata Tou TPOoYPAUUOTOC CTIOUSWV.
Ot AM oyxetilovtol AUeCO E TOV AMALTOUPEVO $OpTo gpyacioc Tou dottnt (student workload) yia tnv emtuxr) oAokAnpwaon tou
podnparoc.

2. Itnv mAnpodopnon oxeTIKA pe TI¢ AM twv Mpoypapdtwyv Inmoudwv twv Idpupdtwy mpoéevuonc Kat umodoxng kKabwg Kal otnv
akadnuaikn emiboon tou pottnth.
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Npoypappa Zwkpdatng - ERASMUS

H evépyela Erasmus Tou TPOYpPAPUATOC ZWKPATNG aneuBUVETAL £lTe 0TOUG GOLTNTEC, YLa TV EVOAPPUVON TN KLVNTIKOTNTAG TOUG, it
otoug OL8Aokovteg, yla va toug 600el n Suvatdtnta OCUMUETOXNG Ot aAvIAAAAYEC, KATAPTIONG MABNUATWYV omd  Kowou,
TIPOYPOUHUATIOMOU EVTATIKWY HOONUATWY, CUUUETOXNG OTNV KATAPTLON Bepatikwy SIKTUWV.

OL dpoutntég Erasmus amaAlAdooovtal amno tnv unmoxpéwon KataBoAng teAwyv, (mep\apBavopévwy Twv SI6AKTPWY, TEAWV gyypadng,
e€€taoTpwy, TEAWV Xprnong epyaoctnpiwyv kot BLBALoOnkwv) oto Mavemotiulo umodoxng. MNa tnv SleukdAuvon TNG avayvwpLong Twv
MEePLOSwV OMoudwVy TOUC TOU TPAYUATOTONONKAV O0TO €EWTEPLIKO, TO TPOypaupa Erasmus edpapuolel to Eupwmaiko Ivotnua
Metadopag MNotwtikwv Movadwy (E.C.T.S.). O@a mpénel va toviotel o6t to E.C.T.S.

Sev pubBuilel Bépata moldtnTag aAAd amoteAel éva epyaleio motonoinong KUKAwV omoudwv HECW TNG XPNONG ATIOTEAECUOTIKWY Kall
€PapUOCLUWY HNXAVIOUWV.

To T.E.l. ABrvag €xeL nén emleyel amod tnv Eupwmnaikn Emtponn wg péAog tou Mavemotnuiokol Xaptn Erasmus (Erasmus University
Charter) ywa ta akadnuaika €tn 2003 - 2004 £€wg 2006 - 2007. Auto napéxel oto 16pupa To Sikaiwpa va Intriosl anod tnv Emtponn
XPNUATOS0TIKY evioxuon yla Stakpatikd oxeSta Erasmus kabBwg kat xpnuatodotnon amo tnv EBvikp Movada Zuvrtoviopol yia
Spaotnplotnteg Kwvntkotntag Erasmus. To T.E.l. ABrvag, ota mAaiola Tou mpoypappatog Iwkpdtng/Erasmus €xel mepimouv 192
ouvepyaoieg pe emNEELpa I6pUpata TpLtoBaduLag eknaideuong Tou eEwTEPLKOU.

JUYKEKPLUEVA, amod To 16puUpa paG, LETAKLVOUVTOL KAT £T0C, Katd HEco 0po 300 poltnTEg Kat 50 kabnynTéc.

MapAdAAnAa e TNV KvnTkotnta, to T.E.I. ABrvaGg, CUMUETEXEL EVEPYA WG CUVTOVLOTIKO 16pupa 1 eTaipog og emipuépouc SpAcELS TOU
Ywkpatn/Erasmus. EvSelktika avadepovral ta Ospatika Aiktua (thematic networks-Erasmus 3), ta Zx€Swa amd kowvou Avarmtuéng
Mpoypappdtwy Inoudwv (CDs), ta Evtatikd Mpoypappata (intensive programmes/IPs-Erasmus 1).

Npéypappo LEONARDO DA VINCI

To MpOypAPUA QUTO TTAPEXEL TN SUVATOTNTA KLVNTKOTNTAC PoLTtnTwy ou Bplokovtat otn ¢paon TN MPAKTLIKAG TOUG AOKNONG KAl VEWV
TITUXLOUXWV va aoknBouv, yla TPELG A €EL UNVEG OE ETUXELPNOELG XWPWV SLAPOPETIKWY ATtd AUTEG OTLG omoieg ormoudalouv.

OL 0TOXOL QUTOU TOU TPOYPAUATOC Umopouv va cuvoPloBolv otoug €NG:

1. E€owkeiwon Twv dpoltntwy r VEwV ITuxloUXwV He TeXVoAoyleg kal pebodoloyieg epyaoiag mou XpnoLLOTOLOUVTOL OE ETIXELPOELG,
AAAEC amd QUTEG, Tou €xouv Tn duvatotnta va emokedpBouv Katd tn SLAPKELD TwV OTIOUSWV TOUG OTN XWPaA Omou Bploketal To
eKTIALOEVTIKO TOUG 16pupa.
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2. Metadpopd YVWOEWV KL TEXVOYVWOLWYV ATt TO TAVETILOTHLO OTNV ETIXELPNON.

3. JUUTIANPWGN KoL OAOKANPWON TWV KEKTNUEVWY YVWOEWV Kot S€€LOTATWY, TIOU QIMOKTWVTAL 0Ta apdLlOgaTpa r T EpyaoTnpLa Twv
IXOAWV.

4. BeAtlwon Twv YAWOOLKWY LKAVOTHTWY KAl TWV YVWOEWV YLO TNV TTOALTLOTIKI TAUTOTNTA TNG Eupwrng, twv urtotpodwv LEONARDO.

5. Alevpuvon NG ETXEPNUATIKAG avTiAndng kal vootpormiag twv dottntwyv. Ol mpolnobEéoel CUUUETOXAG doltnTwV [ VEWV
TITUXLOUXWV OTO TPOYPOUMO aUTO €lval oL €EAG:

a) Dottntég

1. Avwtepo e€dpunvo omoudwv, TANCLECTEPO OE AUTO TOU EXEL OPLOTEL Ao TO TUAMA WG EMAEELLO €EANVO TIPAKTLKNG AOKNONG.

2. Emutuxng oAokAnpwon TMPOAMAITOUMEVWY HABNUATWY ylo TIPAKTLIKA €Edoknon kal wdlaitepa ekelvwv mou oxetilovtal HE TO
ETILOTNUOVLKO / TEXVOAOYLKO TESIO TN TTPAKTLKNG AOKNGONG.

3. KaAn yvwon £évng yAwooag.

B) NéolL mTuytoUxoL

1. Npoodatn andkTtnon Tou MTUXLoU TOUG.

2. Epyoaoia ylo pHkpo Xpoviko dtaotnua.

3. KaAn yvwon £évng y\wooag.

Npoypappa TEMPUS

To Tempus eival €va amo ta nmpoypappata tng E.E. pe okomod tnv umootnplén tng Sladlkaoiog TNG KOWWVIKAG KAl OLKOVOULKNG
LETAPPUOULONG OTLC XWPEG ETALPOUG.

Zekivnoe wg mpoypappo «TEMPUS - PHARE» Kal €KTELVOTAV OTO Yewypadko medio tng Kevrpikng kot AvatoAlkng Aclag. Metd tnv
Swadkaoia Stevpuvong tng E.E., oL XwPEG MOV CUUETEXOUV oTo Tempus, mépav autwyv ¢ E.E., eival autég twv Autikwv Baikaviwy,
NG AvatoAkn ¢ kat Kevtplkig Aolag Kot Tng mepLloxne tng Meooyeiou.

AuvototnTta CUPUETOXNAG €Xouv TOoO opupata TnG TpltoPadulag ekmaidsvong 600 kal pn akadnuaikad opupaTa, OMWE N
KUBEPVNTIKEC OPYAVWOELG, EUTTOPLKEG ETILXELPNOELG, BLopnxavieg KoL SnUOoLeG OPXEG.

H edappoyn tou mpoypdappatog e€aodpaAiletal HEéow Twv akdAouBbwyv HEowV ouvepyaoiag:

* ATOULKEG uTtOTpOdieg KlvnTikOTNTAG. (IMG).

* ALopBpwTIKA KAl ZUPMANPwWHATIKE Métpa (SCM)

e Kowad Eupwrnaikd Zxédla (JEP)
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To T.E.l. ABrvag €xel avamtugel onuavtiki SpaotneLOTNTA oTa TAALCLO TOU TPOYPAKUaTOG Tempus Katd tnv TeAeutaio dekaetia.
JUYKeKPLUEVA €XEL ouvTtovioel Tpla Kowa Eupwmnaika ZxESla kat éva AlapBpwTiKO-ZUUTANPWHATIKO METpo. OL KUPLEG YEWYPADLIKEG
TIEPLOXEG HpaOTNPLOTNTOC ElvaL:

Amo tnv Kevtpwkn Aola: Oulunekiotav, Kalakotav, Talikiotdayv, Kipykiotayv, Pwoia, Oukpavia, MoyyoAia. And tig BaAKaVIKEG XWPEG:
Kpoatia, Poupavia, MN.IA.M. OL KUpLEG BEATIKEG TIEPLOXEG EDOAPHUOYNAG ElvaL N eVEPYELQ, N TIANPODOPLKN, OL KTLPLAKEG UTIOSOUEG KOl N
Texvoloyia Tpodipwv.

Mpormrtuylakég Ynotpoodieg
MetamntuyLlokeg Ynotpoodieg
KAnpodotruata

Npomntuxlakég Yrotpodieg

To 16pupa Kpatikwv Yrotpoduwv (I.K.Y.) xopnyel unotpodieg oe dpoltntég mou StakplOnkav oTig eEETACELG ElCaywyn ¢ ota I6pupata
¢ TpttoBaduiag Eknaidevong n enidoong ota e€aunva omoudwv. OL YeVIKEG TIPOUTIOBECELG KAl O TPOTIOG EMIAOYNC YLOL TN XOpPRyNnon
urnotpoodiag opilovral kaBe €tog amnd to |.K.Y. MAnpodopieg Sivovtal amnod tig ypappateieg twv Tunuatwy kot to 1.K.Y.

(www.iky.gr, TnA. 210 3726300)

Metantuylakég Yrotpodieg

Yrotpoodieg yla HeTAmMTuXLlOKEG OToUdEG otnv EAAGSa kal 1o €€wteplkd mapéxouv Oladopol dopeig, OmMwg umoupyeia, &Eveg
KuBepvnoelg, Wpupata, Stebveic opyaviopol aAAAG Kal KATIOLO TTOVETILOTH LA

Ma tn xoprnynon unotpodwv Aappfdavovtoat utt oYv o Babuog Tou mTuyiou, oL eMISO0ELS O paBrjpata mou oXeT(ovTal UE TOV TOUEQ
e€elbikevong mou adopad tnv unotpodia, n KaAn yvwon £Evneg yAwooag, KabBwe EMiong n Kataywyn KoL N OLKOVOULKN) KATAoTaon Tou
dottntn.

2TIC TIEPLOCOTEPEC TIEPLITTWOELG ATALTETAL KATABEGN SIKALOAOYNTIKWY, EVW OE OPLOUEVEG, N €TAOYN YLVETAL KOTOTILV CUMUETOXNG OE
Sloywviopo.

H xpnuatodotnon ormoudwyv Twv GoltnTwy OUWE, UIMOPEL - EKTOC TWV UTTIOTPOdLWY - va yivel ite aneuBeiag and ta MavemotipLa ite
HEoW TpoypappdTwy davelodotnong amo tpaneled.

KAnpodotipata
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Ta kKAnpodotrnuata anoteAouyv éva laitepo idog umotpodlwy, yLa TG omoieg ot iSlot oL kKAnpodoTteg €xouv opioel TO0O Tov dopéa
Slaxeiplong 600 Kal Toug 6poUG XOPHYNONG TOUG. ITLG TEPLOCOTEPES TIEPUTTWOELG TIPOKELTAL YLl OLKOVOULKEG eVIOXUOELS TTou Sivovtal
KABe £T0G yLa TNV OAOKANPWGCN TIPOTTUXLAKWY H LETOTUXLOKWY OTIOUSWV.

YIapxouv Opwe Kot KAnpoSdoTrata ou anovépovtal epanag, pe tnv popodn Bpapeiou.

H HAektpovikn Mpappateio Tou TuRpatog HAEKTPOVIKAG oTtnplletal otnv NAEKTPOVLKN €EUMNPETNON omoudaoTtwy Kal Ekmatdeutikou
Mpoowrkou (E.M.) mou mapéxetal and tov Koupo pnxavoypadnong twv Mpappateiwy tou TEI-ABvaG. Ta KEVTPLKA CUCTAMATA TOU
KoppBou Staxwpilovtal yla Adyoug acdadelog o Sladopetika enineda hardware kat eldikdtepa oe db-server, application-server,
web-server kat server €ék6oong PndLoKkwy MLOTOMONTIKWY yla T HéEAN E.M. tou TEI-ABAvag. To ocUOTNUA EVIACOETAL OE EEXWPLOTO
VLAN, katw amd to Keviplkd Siktuo tou TEI ABAvag. Xto i6lo VLAN evtdoocovtal Kol OAa Ta TEPUATIKA TWV MPOUUATELWY TWV
TUNUATWVY. H apXLTEKTOVIKN TOU OAOU CUCTAHATOC UAOTIOLEL UTtNpecieg evepyol katalodyou (active directory) yia tov mAnpn é\eyxo
TWV TEPUATIKWY TwV Mpappatelwy. To pnxavoypadikoé cuotnua eivol mARpwe cuPatod pe OAEG TG oUYXPOVEC TEXVOAOYLEG, Kal UOLKA
EKUETAAAEVETOL OTO EMOKPO TLG UTINPECLEG TOU AladlktUou Pe BactlkoUg oTOXOUG TOU TNV NAEKTPOVIKI €EUTINPETNON TWV OTIOUSAOTWVY
o€ ouvbuaouod e TNV eAaxlotomnoincn tng puoLkng Tapousiag Toug 0To XWPOo TwV MPAUUATELWY, TNV AMOocUPdOPNOoN TWV EPYACLWV
Tou AlolkntikoU Mpoowrikol Twv Mpappatelwyv Kal tn dlteukdAuvon tou €pyou tou Ekmaideutikol MpoowrikoU (E.M.) pe mapoxn
OTOULKWYV UTINPECLWV PECW AladiktUou.

H unxovoypadikn edpoappoyn Siakpivetal oe Siddopa TUAHOTO, PACLKOTEPA AMO TO OMOLO €lvol TO TUAHA €EUTNPETNONG TNG
Fpappateiag, To THAMA e€unmnpétnong Twv onouvdaotwy (StudentsWeb), to tuRua e€unnpétnong touv Ekmaitdeutikol Mpoowrikou
(ClassWeb) kat To TuRpa EUTINPETNONG CUYYPAUUATWV.

Yta mAaiola e€umtnpétnong tn¢ Mpappateiog, divetal n duvatdotnta otn MNpappUaATELd NAEKTPOVIKAG KATOXWPLONG Kol epdAvIonG TwV
oToElwV Twv omoudaotwy, TOUu LOToplkol OSnAwoswv padnuatwv kot BabuoAoyliwv kabwg kot n tenon dladopeTikwy
TIPOYPAUHUATWY OTIOUSWV HE SLapopdwaon aTOUKOU TIPOYPAUMOTOC 6TToudwv ava ormoudacTr], OMoU auTo eival anapaitnto. Emiong,
Sivetat duvatotnta €kdoong Sltadopwv TOTOMOLNTIKWY ONw¢ To deAtio Babuoloyiag, To avtiypado mruxiovu k.a. Emumpdobeta, n
Fpappateia €xel SuvatotnTa £KSOONC OTATIOTIKWY OTOLXELWV TIoU apopolV TOUC eV evepyela oTIOUSAOTEC, TOUG AmodoiToug Kal TOUG
Slaypappévous. TéENog, divetal otn Mpappateio n SuvatotnTo AVAPTNONG OVAKOWWOEWY 0TO ALaSIKTUO PE TUXOV eTtiolvan apxelwv
Kol KBOPLOUO XPOVIKOU SLOOTAATOC LoXUOG TNG 0VOKOLVWONC.
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Jta mAaiola tou StudentsWeb, o wotétomog e€umnpétnong Twv omoudactwy £XEL ToTomoinon amod tn Verisign kal Eow auTtoL
Slvetal n duvatotnta OTOUG OTOUSAOTEG NAEKTPOVIKAG UTIOBOANG HECW ALOSIKTUOU TWV OVAVEWOEWV gyypadwv Kot SNAWoEWV
HOONUATWY EVW KALVOTOULA QMOTEAEL N SUVATOTNTA AUTOUATNG £KSOONG KAl AIMOOTOANG 0To omoudaotr BeBaiwong omoudwyv Kabwg
KOl TILOTOTIOLNTLKOU OTOUSAOTIKNG KOTAOTACNG META amo aitnon tou. Ta TIOTOMOLNTIKA QUTA TIAPEXOVTOL NAEKTPOVIKA MECW
Aladiktuou oto omoudaotr oe popdr pdf kat n xprion toug elval amodektr and OAeg TG ANUOGCLEC YIINPECIEG OL OMoleg £€Xouv
evnuepwOel €l81ka yla to BEPa autd. Emiong, oL omoudaoTég £xouv SuvatoTNTA NAEKTPOVIKNG aitnong mpog tn Mpaupateia tou
TuRUatog yla €kdoaon AAAWYV TILOTOTIOLNTLKWV.

Jta mAaiowa tou ClassWeb, pe xprion Yndlakwv motononTkwy mou ekdidovtatl oto T.E.l. ABrRvag amd tv apuddla enitponn
apakoAouBbnong tou €pyou pnxavoypddnong, Sivetal n duvatdtnta ota péEAn E.MN. ameuBeiag sloaywyns Babuoloylwv pEéow
SLadIKTUoU yla TIG e€eTOOTIKEG TepLOdouG. 2ta mAaiola aodaAelag TOU CUOTUATOG, OTALTETOL Yyl TO OKOTO QUTO oo Tov
Exmatdeutikd n xprion kpumrtoypadikn¢ cuokeung (USB Token) to omoio ¢épetl to Yndlakd miotomontiko Kabwe Kol n mpocbetn
XPrON TPOCWTILKOU aVOyVWELOTIKOU KwdlkoU aocdaleiag (pin). Emumpoobeta, o Ekmadeutikog €xel duvatotnta avaptnong
OVOKOLWVWOEWV 0To AladikTuOo, He TUXOV erilolvapn apxeiwv (M.X. ONUELWOELC), ylat KABe pabnua mou tou €xel avatebei n didaokaAia.
Jta mAaiola tng SLaXELPLONG CUYYPOUUATWY, TNPELTAL APXEIO CUYYPAUUATWY, OPXELD €yKPlOEWV SLAVOUNAG CUYYPAUUATWY KaTd
HABNUa Kal Katd akadnpaikd £€1og Kol opxelo Slakivnong Twv CUYYPOUUATWY OTOUG OTOUSAOTEC LE OUTOMATN EVNUEPWON
TapoAaPnG HEOW €L8LKOU AOYLOULIKOU OTITIKIC avVayvwpLonG KoL XpHong oapwth.
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AvOpwritvo Auvapiko TuRpato¢ HAEKTPOVIKAC

‘Ovopatenwvupo TnA.

Adnvaiog Zrupibwv 2105385763
Avaotaotadng Kipwv 2105385818
BaAapovtec EudyyeAoc 2105385823
ZépBac Euayyedoc 2105385823
KaAtodc Mpnyopng 2105385823
NaoionmouvAoc ASavaotog 2105385383
Noaunaktitng Apoococ 2105385346
Nivog Anuntptog 2105385560
Tptavrnc Anuoc 2105385357
‘Ovopatenwvupo TnA.

Bouboupn¢ Kwvotavrtivog 2105385720
Ovopatenwvupo TnA.

AAeéavbpibng AAeéavbdpog 2105385358
Kavépri¢c Zevopwv - Atovuotog 2105385349
Mout{oUpn¢ Kwvotavtivog 2105385298
Matonc MNwpyoc 2105385892
Jtravpakac¢ HAlag 2105385391
@avoupdkn¢ Kwvotavtivog 2105385892
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‘Ovopatenwvupo TnA.

Badn Mewpyia 2105385346
Fadara Zwtnpia 2105385347
Anuntpiou Ztavpoc 2105385347
Zwn¢ HAlac 2105385705
Kapaumrétooc Swthpng 2105385705
KouAoupac Mpnyopnc 2105385837
Mayyava QwtovAa 2105385347
Marayiavvng Evayyedog 2105385349
MoaramootoAou Stavpoc 2105385349
Toakipibne Obuooéacg 2105385363
QuwrtdérouAog Mavaytwtng 2105385892
XAournncg rewpytoc 2105385358
‘Ovopatenwvupo TnA.

Agbovong Xpriotog 2105385305
Oeobdwpou Akatepivn 2105385363
KaAwakog MuyanA 2105385347
Nopevt{oc AnuntpLog 2105386346
MrnaéeBavakng Avaotaoiog 2105385386
Otkovouou ASavaoiog 2105385349
JKOTETOC AVTWVIOC 2105385362
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‘Ovopatenwvupo TnA.

2tepyiov KavéAda 2105385305

Apdoou EAEvn 2105385305
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Napdaptnua A

Neplypapupata podnuatwv MNpontuxlokol KUKAOU cTToudwv
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1° E§&unvo Znouvdwv

EE-1011 - OYZIKH

BAZIKEZ NAHPO®OPIEZ

TuApa HAEKTPONIKHZ
TitAo¢ MaBnpatog OYzIKH

Kwbikdg Mabrpoatog EE-1011

Oewpla / Epyactriplo @ewpla + Epyaotrplo
E¢aunvo Albaokaliag A

MOTWTLKEG LOVADEC 6

Qpeg AtdaokaAiag 40+2°F

ddptog Epyaoiag 210

Yroxpewtiko / EmAoyng | YIOXpEWTIKO

YnevBuvog Mabrpatog

Kwvotavtivog A. KOupKouTag

ASACKWYV

Kwvotavtivog A. KoupkouTtag

Erikoupikd Mpoowriko

Tpomnog AwbaokaAiog

Oswpntikn AlbaokalAia, Epyaotnplakég AOKNOELG

Atlohoynon

TeAwn E€€taon
TeAwkn e§étaon 50%, Epyaotriplo 50%

Mpoarmnattolpeva
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NEPITPAOH

ZKOTOG

To padnua t¢ Quolkng anoteAeital amo BewpnTIKO Kal EPYAOTNPLAKO HEPOG. TKOTIOC TOU BEwpNnTIKOU LEPOUG TOU pabnuatog eivat
Va ELOAYEL TOUG OTIOUSAOTEG 0ToUG BepeAlwdelg vopoug tng DUoNG Kal oTNV ALTLOKPATLKA EpUNVELA GUCIKWV GALVOUEVWV. ITO
epyaotriplo QUaOLKNC oL OTIOUSOOTEG EEOLKELWVOVTAL LE LETPNTIKEC LEBOSOUG, SLaTAeLg KAl TNV EMEEEPYAOLA TIELPAUATIKWV
6e60UEVWV HEOW TNC EKTEAEONC 13 TIELPAUATIKWY OLOKACEWV oMo eTAeyUéEVa B€pata Tng QUOLKAG.

Mabnolakd AntoteAéopata

‘Exovtag oAOKANPWOEL ETTUXWC TO LABNnua oL omoudaoteg Ba eival og B€on va:
e Koatavoouv tn oxéon avapeoa otoug Vopoug tng OUOLKAG Kal TLG TEXVOAOYIKEG EDAPLOVEG.
o Kataotpwvouv poviéda Baclllopeva o€ amAoUg VOUOUG

Xelpilovtal opyava PETPNONG KAL LETPNTIKEC SLOTAEELG

Enefepydlovral melpapatikd Sedopéva

AVTIKELLEVA TTOU KOAUTTTOVTOL

TaAavtwoelg ApHoviki TAAAVTWON HE Kol Xwplc anooBEoels. 2UvOeon TaAAVTWOEWV Kat Slakpotnua. E€avaykaouéveg TAAOVTWOELG.
JUleUYHEVOL TAAAVTWTEC KAl LOLOTLUEG CUOTILATOG TAAQVIWTWV.

Kupata E€lowon appovikou kupoatog. Evtaon kupoatog. Nopog anoppodnong. AnwAeta. Hxog. Kupatika patvopeva. ZupBoAn
KUHMATWY KAl OTACLUA KUATa. TpOmoL ToAAVTWaonNG o€ KOWAOTNTEC TPLWV SLAOTACEWV. MNMUKVOTNTA KOTOOTACEWV.

Onttiki AvakAaon, StaBAaon, oAk} avakAaon, ontikeg iveg. Quolko kal moAwUévo dwe. FMwvia Brewster. NepiBAaon.

Eloaywyn otn Ztatiotikn Mnxavikr) BaBpuoi eAeuBepiag kat aflwpa .ooKatavoung. ITATLoTIK Boltzmann katl apX€G TNG ITATLOTIKAG
OepUOSUVAULKNC. ZTOTLOTLKA £VVOLO TNG EVTPOTILOG

KBavtikn Duoikn QwtonAektpkd pawvopevo. Nopog Planck. @awvopevo Compton. Auiopdg tng UANG. E§lowon Scroedinger kot
amA£g edapuoyEC. ApxéC Aettoupylag Laser.

EpyaotnplakéG AGKNOELG
Epyaotnplakn eknaidsvon twv doltntwyv o 13 pyaotnpLaKEG AOKAOEL EOTIAOUEVEG OTA BOACLKOTEPA AVTIKELPEVA TNG BEWPNTLKAG
SidaokaAiag. OL aokAoELG elval TPOOAVATOALOUEVEG TTAVW OoTa akoAouBa nedia:
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Enefepyacio HeETPAOEWV KAl UTTIOAOYLOUOG LETPNTIKOU OPAAUATOG
AppoVvikog Talavtwtng. Métpnon otabepdg eAatnpiou
MéEtpnon TaxUTNTAG XOU OTOV aEpa
Nopog anoppodpnong KUPATWY
Métpnon Seiktn StaBAaong
OwTONAEKTPIKO PALVOUEVO
MepiBAaon dwTtog e ppayua
Kivnon doptiwv o payvntiko nedio
Metafatikad patvopeva-Ooption MUKVWTH
. Qaopatookomnia
. Népog Malus
. 1810TNTEC KAl xapaktnplotika d€oung laser
. Eotlakn amootaon ¢pakov

WooNOUEWNE

[ = T
W N RO

ALSaKTIKEG Kol MaOnoLlaKEG SpaoTnPLOTNTES

O péBodol idackaliag nepthappavouv:

Napadooiakr ddaokalia pe SLaléEeLg, emiluon aoKNOEWV, ETUPAETIOUEVEC EPYACTNPLOKESG ALOKNOELC.

BipAoypadia

EAANVIKA:
1. Halliday, Resnick, Krane Quotkn 2, 4" ékSoon M&A MveUHOTIKOC
2. H. Ohanian Quotkn 2, Ek6ooelg ZuppeTpla
3. H.D. Young MNavemotnuiakr Quokni Ekdooelg Namnalnon

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 53



ZevoyAwaoon:
1. M Alonso-E Finn: Fundamental University Physics, Vol |, Il Addison Wesley Publishing Company (1981)
2. R Sherway: Physics for scientists and engineers Saunders College Publishing (1990)

EE 1021 - Elocaywyr ota HAEKTPOVIKA

BAZIKEZ NAHPO®OPIEZ

TuApa HAekTpOVLIKAG

Tithog Mabnuatog Elcaywyn ota HAektpovika
Kwdilkog Mabnuatog EE-1021

@ewpia / Epyaoctriplo Oswpla + Epyaotriplo
E€aunvo AbaokaAiag A

MIOTWTLKEG LOVASEC 7

Qpeg AtdaokaAiag 40+2E

dodptog Epyaaiag 210

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

Kipwv Avaotaoladng

ASAoKWYV

Kipwv Avaotaoldadng

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AdaockalAia, Epyaotnplakég Aoknoelg, Epyaoieg,

Atlohoynon

Mpdodog, Epyaocieg, TeAkn E€ETaon
TeAwkn e&étaon 50%, Epyaotriplo 50%

Mpoarmnattolpeva
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NEPITPAOH

Zkomog: O okomog Tou pabnuatog eivat va emitpéPel pia Baoikr Bewpnon Twv NAEKTPOVIKWY KUKAWUATWY, WOTE 0 GOLTNTAG va
amoKTHoEL e€0IKElWON HE AUTA, OAAG KOl TO TIWE T ATAA KUKAWUOTA UITOPOUV va XxpnotpomnotnBouv yia dtadope epapuoyEg o
HeYaAUTEPA OUOTAMOTO.

Mabnolakd AntoteAéopata
‘Exovtag oAOKANPWOEL ETTUXWC TO LaBnua o omoudaotrg Ba sival os B£on va:
e yvwpilel mwG ylveTal n xapagn xapaktnpLoTKWV KAUMUAWY |-V Twv NAEKTPOVIKWY Slatdfewv.
e oxeblalel amia kukAwpata tpododoaciag Loxvog Kal va urtoAoyilel Ta oToLXELO TOUG.
e  £)YELKATAVONOEL TIC apXEC Asttoupyiag Bactkwy Slatdewy and nuiaywyoug.
e Tpaypatonolioel mMoAwoelg Stadopwv NAEKTPOVIKWY SLaTAEEWV.
® TIPEMEL UETA Ao enegepyacia Kal AVAAUCN TIELPAUATIKWY ATOTEAECUATWY, Va €lval o€ B€on va EKTLLACEL TNV TTEPLOXN AELTOUpYyLag
Slapopwv datatewv.
®  XPNOLUOTIOLNOEL OXETIKEC TTANpodopieg anod dedopéva kataokevaotwy (data books).
AvVTIKEipEVA TTOU KaAUTTTOVTOL
e  XopaKTNPLOTIKEC KAUTTUAEG |-V
e AiobdoL P-N: Alobog pe opbn & avaotpodn mMOAwaon. XapaKTnPLOTIKEG KAUTTUAEG TAONG-peVATOC S10dwv emadn P-N. EuBeia
dopToU.
e Edappoyég 65106wv: H Alodog wg Stakomtng, we avopBwTn¢ MANPOUG KUUATOG Kol wé NulavopBwtng. Avopbwon pe diAtpo.
KukAwpata popdomnoinong kupatopopdpwv pe St166oug
e Aiodog Zévep. Epapuoyég o KUKAWHATO oTaBgpOmoinong TAoNC, MEPLOPLOUOU KOl TTPOOOECEWG
e AutoAko tpaviiotop enadng (BJT). Avadopa otn dour, Asttoupyia twv tpaviiotop NPN kat PNP, KukAwpota moAwaong Cg,
Cg, Ce.
o Edappoyeég tpaviiotop: Zxéon LETOEL TWV PEUUATWY ¢, I kat g . Xapaktnplotikég eloddou kat e€6dou twv BIT. To tpaviiotop
WG SLAKOTTNG, WG TAAAVTWTAG & WG EVIOXUTNAG.

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 55



e Tpaviiotop enidpaocng nediou : Junction Field Effect Transistor Avadopad otn doun, apxn Aettoupyiag, XapaktnpLloTikeég |-V,
KukAwpata moAwong Cs, Cp & Cg. Edappoyég. MOSFET: Avadopd otn Soun, apxn Aettoupylag, Xapaktnplotikeg |-V,
KukAwpata moAwong Cs, Cp & Cg. EdappoyEg.

e SCR kat Thyristor: Apx£c Asttoupylag kal xapaktnplotikd twv SCR. Evepyonoinon twv SCR.

e Xapaktnplotikég Thyristor, MARpng avopBwon & nuiavopbwaon pe éAeyxo dpaong. DIAC kat Triac.

e TeleoTikol eVIOXUTEC : O 1OAVIKOG TEAEOTIKOG EVIOXUTNAG, avaoTtpEdouaa Kol Un avaotpepouoa cuvdeapoloyia, Asttoupyia
HEYAAOU OHHOTOG

e Ew8ika HAektpovika otolxeia: Thermistor, Varistor, Varicap, IGBT

Epyaotnplakég ACKNOELG
Epyaotnplakn ekmaibeuon twv GpoLtnTwy mpayUatonolwvtag 13 epyactnplokEG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKEIPEVAL
NG BewpnTikng ddackaAiag. OL acknoelg Ba elval MTPOCAVATOALCUEVEG TAVW OTA akoAouBa media:

e KukAwpata avopbwong pe S166oug

e JtaBepomoinon pe Zevep

e [lepypadn Aettoupyiag BIT

e [lepypadn Asttoupylag JFET

e [Nepypadn Aettoupyiag SCR / Thyristor

ALSaKTIKEG Kol MaOnoLaKEG SpaoTNPLOTNTES

O uéBodol Sidaokaliag meplhapfavouv:

To padnua sivot opyavwpévo os SLaAEEELS, HPOVTLOTHPLO KOL EPYOOTNPLAKEC AOKNOELC. Ta ppovTioTipla avadEpovtal KUpiwg ot
eniAuon aoknoswv. OL EpyaoTNPLAKEG OLOKNOELG OTOXEVOUV OTNV MPOKTLKA KAtavonon tn¢ AEltoupylag amAwy KUKAWUATWVY.
MNeplappavouv avayvwpLlon NAEKTPOVIKWY KUKAWUATWY, ANPn LETPAOEWV OE AUTA KaL EEQYWYI) OUUMEPOCUATWV.
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OL paBnotakég dpaotnpLotnteg nepthappavouv

Xprion armnoé Toug omoudaoTEG EPYAOTNPLAKWY OPYAVWYV KL UALKWV YLA TNV KUKAWUATWY, EMIAUCN OKCEWV, UAOTIOLNGN OTOMLKWY
Epyaolwy, xprion Aoylopkou yia oxediacon Kot eE0Uolwon KUKAWUATWY, OTOULKA LEAETN KOl EEETAOELG YPATITEG.

BiBAoypadia

EAANVIKR:
e HAEKTPONIKA 1, XAPITANTHZ NTANNHZ, Ek66o¢elg ApdakuvBog, 2006
e |SBN:978-960-91034-6-6,
e MikponAektpovika KukAwpata & CD EKAOZEIZ A. TZIOAA & YIOI O.E, Sedra Adel, Smith Kenneth, 978-960-7182-60-9,2010
e Ewoaywyn otnv HAektpovikn, Toumpag MNnwpyog, AIAYAOZ A.E. EKAOZEIZ BIBAIQN., 2006, ISBN: 978-960-531-192-6,
o Apx€C nAekTpovikwy UAKWV Kot Statagewyv, Safa Kasap, Ekbooelg Namaocwtnpiou, 2004, ISBN: 978-960-7530-56-1
e HAektpovikr, Malvino Albert Paul, EKAOZEIZ A. TZIOAA & YI0I O.E, 2010, ISBN: 978-960-7219-12-1,2010
e Jnuewwoelg pabnuatog, K. Avaoctaoladng, 2011

ZevoyAwaoon:

e Physics of semiconductor devices, S.M. Sze, Wiley, 2002

e Operation and modeling of the MOS transistor, Yannis Tsividis — Oxford University Press, 2011

e Materials Science, J.C. Anderson, Keith D. Leaver, Rees D. Rawlings, and Patrick S. Leevers, Editions Nelson Thornes Ltd, 5th
ed., 2003

e Semiconductor devices, M. Zambuto, McGraw-Hill, 1989

e Electronic Materials Science for Integrated Circuits in Si and GaAs, J. Mayer, S.S. Lau, Ed. Macmillan, 1990
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e Semiconductor Physics, P. Kireev, Mir Publishers, 1975

e Electrons and holes in semiconductors, W. Shockley, Krieger Editions, 1976
e Semiconductors, R.A. Smith, Cambridge University Press, 1959

e Introduction to semiconductor theory, A. Anselm, Mir Publishers, 1981

e Solid state and Semiconductor Physics, J. McKelvey, Krieger Ed. 1966

EE-1031 - MAOHMATIKA

BAZIKEZ NAHPO®OPIEZ

Tunua HA€KTPOVIKAG
TitAo¢ MaBnuatog MAGHMATIKA
Kwdilkog Mabnuatog EE-1031
Oswpia / Epyaotriplo Oswpla
E€apnvo AbaokaAiog A’

MIOTWTLKEG LOVASEC 5,0

Qpeg AtdaokaAiag 40

®odptog Epyaoiag 170
Yroxpewtiko / Emhoyng | YIOXpewTIKO

YnevBuvog Mabrjpatog

lwavvng Oapeing, Emikoupog KaBnyntng

ASAoKWYV

lwavvng Oapeing, Emikoupog KaBnyntng

Eritkoupiko Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AtbaokaAia, E¢staoelg

AfloAoynon

MNpbdodog, TeAkn EEETaon
Tehwn e€€taon 100%

Mpoarmnattolpeva
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NEPITPAOH

ZKOTOG

Ta MaBnpatikd tou o’ e€aprvou adevog emekteivouy Kat cuvbualouyv TG én UTAPXOUCEG YVWOELS (Mapaywyoc, OAOKANpwHOTA,
VPOUULKN AAYyEBPQ, HyadSiKol KATT) TwWV VEWV OTIOUSOOTWVY UE TIG EPAPHUOYEC Kl TO Ttedio omoudwv Tou TUNHATOG Kot adETEPOU
ETEKTELVOUV TIC YVWOELCG (SLOVUOUATIKI) avAAUCH KOl CUVAPTHOELG ETUMESOU, SLaPOPLKES EELOWOELC) YL VAL OVTLUETWITIOEL O
onoudaotn¢ 6épata HAektpotexviag , KUKAWUATWY KATT

Mabnolakd AntoteAéopata

Ot ormoubaoTéG mou Ba mapakoAouBrioouv eMITUXWG TO HABnua Ba yvwpilouv va AUVOUV YPOUULIKA CUGTHHATA, UAOTIOLOUV MIPAEELG
TILVAKWV Kal va utTtoAoyilouv avtiotpodoug mivaka kat va urtoAoyilouv opilouoes . O@a KaTtavooUV TIC BaCIKEG EVVOLEG TN
SLavuopaTikng avaAuong Kol Twv SLoVUOUATIKWY ouvVaptRoewyV oto emninedo. Na avayvwpilouv kal va xelpilovtal KaumUAEG Tou
erunédou. Na yvwpilouv tn cuunepidopd BacIKwy LaBNUATIKWY CUVOPTHCEWY KAl VO LEAETOUV TN CUUNEPLPOPA LaBNUATIKWVY
ocuvaptioewv. Na AUvouv epappoopéva mpoBAnuata ota onoia Bplokel ebappoyn n mapdywyog cuvaptnong. Na urtoAoyilouv
Baolkég katnyopleg adplotwv OAOKANPpWUATWY Kal va Xelpifovtal yevikeu péva oAokAnpwpata. Na urtoAdoyilouv euBada kal Oykoug
HE TN Xpnon tng oAokAnpwong. Na yvwpilouv To KapTECLOVO KAl TO TIOALKO CUCTNUA CUVTETAYHEVWY Kal Tn oxéon toug. Na Auvouv
Baolkég katnyopieg Stadopikwyv e€lowoewv MPwTNG TAENC.

AvTikeipeva tou KaAumtovta

« Muwyadikotl AptBuol
EniAuon Mpappikwy Zuotnuatwy pe tn MéBodo tou Gauss.
Mivakeg (oplopol, GAyePpa, avtiotpodog) kat ebappoyEG TOUG.
Oplilouoecg (opLopot, 1dLotnteg, EdappoYES).
Alavuopatikog Aoylopog oto emninedo.

L)

X/
L X4

X/
L X4

X/
L X4

X3

S
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% KaumuAeg Tou emUTESOU, TIOPAUETPLIKEG KOL OVAAUTIKEG EELOWOELS, HUETOOXNUATLONOL OTO eninedo

** JUuvapTAOELG Hiag LETABANTAG.

« Mapaywyog cuvaptnong Kat epapUoyEG TNG. Baokd Bewprpata Stadopikol AoyLopou.

% Aoploto OAokAnpwpa, I1610TnTeg Kal Baotkol Kavoveg oAokANPwaonG. TEXVIKEG OAOKARPwWaONG.

+* Oplopévo ONokANpwa. Oswpnpata oOAOKANPWTLKOU AoylopoU. EdapuoyEC oplopévou OAOKANPWUATOC.

+» TEVIKEUUEVA OAOKANPWHATA.

+* JUOTAMATO CUVTETAYUEVWV OTO €MINMESO, KOAPTECLAVEC — TIOMKEG OUVIETAYUEVEC. ONOKANPWON O TIOALKEC OUVTETOYHEVEG-
edappuoyEc.

+* ALQVUOUOTIKEG CUVAPTAOELG OTO TNESO KAl EQAPLOYEG TOUG.

% JuvnBelg Awadopikéc E€lowoelg o' tafng, Apeca OAOKANPWOLUEG, XWPLOUEVWY UETABANTWY, YPAUUIKEC. Opoyeveic
FPOUpKEG ZAE B’ TAENG.

ASakTIKEG Kot MaBnolakég §pactnpLotnteg

OL péBobol Sidackaliog nepthapfavouv:

MNapadooiakr ddaockalia pe SLaAEEELG oL omoieg yivovTal TO0O OTOV TtivaKa 000 KAl UE TN XPrion EMOTTLKWY LECWV Kal
umoAoyLoth. Eniong yivovtal emudeifelg oxeTikwy BepATWY EMEEEPYACUEVWY UE OUYXPOVO MO NUATIKO AOYLOLLKO.

Ot paOnolakég Spaoctnplotnteg nepthapBavouv:

EniAuon aoKNOEwWV, ATOULKN LEAETN KOL YPOTITEG EEETAOCELCG.
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BiBAoypadia

EAANVIKA:

e Thomas Anelpootikog Aoylopog, Finney, Hass, Jiordano, Naveniotnuiakeg ekdooelg Kpning

e Awadopikég E€lowoelg, A. XatlomoUAou, Oscoalovikn

e Mrnpatoog A. MaBnuatika | Ek66oelg ZtapuoUAn

o [papuikn AlyeBpa, Oswpla kot epapuoyec. . Aovatog, M. Adap. Ekdooelg Gutenberg

e JUyxpovo MaBnuatiko Aoylwoptkd, MATLAB, Mathematica. Manayswpyiou Toitoupag, QapéAng. Ekdooelg Tupewv.
® JNUELWOELC TOPASOCEWV OVAPTNUEVEG OTO e-class Tou Tunuatog HAEKTPOVIKNC.

ZevoyAwaoon:

e Thomas Calculus 11th edition, Wier, Hass, Jiordano, Pearson AW

e Differential Equations A systems approach, Goldberg and Potter, Prentice Hall
e Linear Algebra with Applications, W. Keith Nicholson, PWS Publishing Company
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EE-1041 — HAEKTPIKA KYKAQMATA KAI METPHZEIZ

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog HAektpkad KukAwpata kot MetproeLg
Kwdikog Mabnpatog EE-1041

Otwpia / Epyaotriplo Oswpia + Epyaotrplo

E¢aunvo Albaokaliag Mpwrto (1)

MOTWTIKEG LOVASEG Ertta (7)

Qpecg AdaokaAiog 40+2E

@®odptog Epyaoiag 210

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

HAlag Ztavpakag, Emikoupog KaBnyntng

Abaokwv

HAlag Ztavpakag, Emikoupog KaBnyntng

Erikoupikd Mpoowriko

HAlag Ztavpakag, K. MoutloUpng

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg

Aflohoynon

Mpdodog, Epyacieg, TeAkn E€ETaon
TeAwkn e&étaon 50%, Epyaotriplo 50%

Mpoarmnattolueva
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NEPITPAOH

ZKOTOG

Na dwaoel 0Toug GOLTNTEG TNV ATIALTOUEVH yVWonN KABwE Kal va TIEPLYPAPEL TIC TEXVLKEG YLAL TNV AVAAUGH KOL TOV OXESLOOUO OMAWY
KOl OUVOETWYV, YPOLULKWY KOL 1N YPOUULIKWY KUKAWUATWY UE SLEYEPOEL OUVEXOUG Kal eVaAAaooOpEVOU pelpatoc. EmutAéov okomog
TOU pabnuoatog ival va €l0dyel Toug POLTNTEC OTIC EVVOLEC TWV UETPNOEWV KAl TWV HETPNTIKWV CUCTNUATWY KOOWG Kol Twv
peBodoAoylwy EpyacTnPLOKWY LETPAOEWV KOl LETPrOewV ediou.

Mabnolakd AntoteAéopata
‘Exovtag oAoOKANPWOEL EMUTUXWCE TO HABNua oL poltnteg Ba eival og B€on va:

ErtiAéyouv tn BEATLIOTN TEXVIKN KaLl peBodoloyia avaluong evog NAEKTPLKOU KUKAWMOTOG
YrioAoyilouv ta pey€Bn evog KUKAWMATOG, va avaAUouv Kat va e€nyolv Tov Tpomo AEltoupyiag Tou
A&loAoyouv Ti¢ tpoUmoB£oelg Kal TIG tpodlaypad£G yla Tov oXeSLAOUO NAEKTPLIKWY KUKAWUATWV
VOl TIPALY LOTOTIOLOUV LETPHOELG KL VA, TG 0§LOAOYOUV

Va XPNOLUOTIOLOUV Kal va a§LoAOYyoUV LETPNTIKA CUCTAHATA

AVTIKELLEVA TTOU KAAUTTTOVTOL

KukAwpata Z.P.:

Mey£Bn Tou NAEKTPLKOU KUKAWUATOG X.P.

Baoikol vopol Kot apxEg

Mny£g, AVILOTAOELG,

MéBobol eMAVCEWG YPOUULKWY KAl N YPOUULIKWY KUKAWUATWYV (LEB0S0¢ emaAAnAiag, LooSUVAUES TTNYEG TAONG Kall
pPELVHATOC, LEBOSOL aveEAPTNTWY PEUPATWY TWV BPOXWV Kot SUVOHLKWY TwV KOPBwVY, pEBodoL Topng kKAadou, ypadLKEG
puEBodol).

loxUG Kal eVEPYELQ, TLAPOXN KEYLOTNG LOXVOG, YPOUUN HETadOopAg 2.P.
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e KukAwpata E.P.:
XpoviKa LETABAANOUEVEG KOL NULTOVOELSELG KUMOTOUOPDEG,
TpLYWVOUETPLKNA ETAUGON KAl ULYaSIKOG CUUBOALOUOG 0T UEAETN SIKTUWHUATWY
loxug kat evépyela oto E.P.
Mn nuLtovoeLldeic KupatopopdEg,
Mapoxn UEYLOTNG LoXUOG, CUVIEAEDTHG LOXVUOG, GUVTIOVIOMOG,
Fpappr petadopdg EP. HAekTpKA TETPATIOAA.
MetaBatika davopeva.
METAOXNLATLOTEG,.

e  MeTtpnTikd ZuoTtpata — ZUyxpovn opyavoAoyia
HAEKTPOVIKA UETPNTIKA CUCTA AT
METtpnon KN NAEKTPLKWYV HeyEBWV
2xeSLOOUOC EPYAOTNPLOKWY HETPNTIKWY CUCTNUATWV
IXeSLOOUOC LETPNTIKWY CUOTNUATWY Ttediou.

Epyaotnplokég ACKNOELG

Epyaotnplakni eknaibevon tTwv poltntwy mpaypatonolwvtas 13 epyaoctnpLoKEG OLOKINOELG EOTLACUEVEG OTA PACIKOTEPA AVTIKELUEVA

¢ Bswpntikng StdaokaAiag. OL acknoelg Oa eival mpooavatoAlouEVES TTAVwW ota akoAouBa nebia:
e Noylopka Kal Emegepyacia dedopévwv peTpRoswv
e Baowka Opyava (MoAupetpo - MaApoypadog — Mevvitpla)
e Oewpnuata Norton — Thevenin — EmaAAnAiag, YnépBeong.
e [£dupa Wheatstone
e  METpnon aUTEMAYWYNG, XwenTkotntag, avtiotaong (LCR)
e Metpnoelg C-V
e [lpaypatonoinon puetprioewv oto nedio ¢ ouxvotntag (avaAutng paopatog)
e METtpnon aoBevwV PEUUATWY
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e Metatpomnn avaloylkoU oriuatog os Pnolako, opaApata, BacikéG emeEepyaoieg
e ALOXElPLON HETPNTIKWY CUOTNUATWY HEow H/Y

e ANOUOKPUGHEVA UETPNTIKA CUCTHMOTA

e AiKTUQ LETPNOEWV

ASakTIKEG Kot MaBnolakég §paotnpLoTnTES

OL péBobol Siaockaliog nepthappfavouv:

o/ Napadooiakn Sibaokalio pe SLaAE€eLg otTic omoieg Ba avamtUooeTaL TO amapaitnTo Bewpntikd UTORABPO yLa TNV avaluon Twy
NAEKTPLKWY KUKAWUATWY KABWE KoL TNV TMPOYLATOTIONGCN LETPHOEWV NAEKTPLIKWYV KOl UN-NAEKTPLKWY HeyeBwv. ITi¢ Slalé€elc omou
Kplvetal amapaitnto Ba xpnolonololvTal VEEG TEXVOAOYIEC OWG EEOUOLWOELS Kal TINYEC amo To Stadiktuo.

B/ EmtiAuon aoknoswv

210 mAaiolo NG epyactnplakng Stéaokaiiog Ba mpayUaTomoLloUVTaL EpYOOTNPLAKEC ETILOEIEELS, ETUPBAETTOUEVEC EPYACTNPLOKEG
QOKAOELG, KoL EEOUOLWOELG HE Xprion H/Y.

Ot paOnolakég Spaotnplotnteg neptAapBavouv

Xprion amo toug GoLTNTEC EPYACTNPLOKWY OPYAVWY KAl UALKWYV YLOL TNV TIPOYUOTOTONCN LETPIOEWVY Kal emaAnfsuon Twv
BewpNTIKWV HOVTEAWYV TIoU £pappudlovtal oTNV AVAAUCT TWV NAEKTPIKWY KUKAWHATWY KOOWE KL TWV CUCTNUATWY LETPHOEWV.
YAomoinon kot avadAuon NAEKTPIKWY KUKAWUATWY, ETUAUCN AOKAOEWV, UAOTIOLNGN OUASLIKWY EPYACLWY, XP N AOYLOULIKOU yLa TN
oxebdlaon Kot e§0HOLWON KUKAWHATWY, ATOULKA LEAETN KO EEETACELG YPATITEG I} KOL TIPODOPLKEG.
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BiBAoypadia

1. AvaAuon nAeKTpIkwV KUKAwATWY, Mdapyapng Nikog I., Ek6ooelg TZIOAA, ISBN, 978-960-418-202-2, 2010.
2. HAektpika KukAwpata, ZtuAtavog OpavykomnouAog, Ekdooeig Néwv Texvoloylwy, ISBN 978-960-6759-43-7, 2009
3. AvaAuon nAeKTPIKWV KUKAwPATwy, Hayt William H.,Kemmerly Jack E., Ek600eIlcTZIOAA, ISBN 960-7219-11-2.

EE-1051 — BAZIKEZ AOMEZ NMPOTPAMMATIZMOY 2Y2THMATQN

BAZIKEZ NAHPO®OPIEZ

Tunua HAEKTPOVIKAG

Tithog Mabnpatog BaokéG AopéG MPoypOpUATIONOU ZUCTNHATWY
Kwbikdg Mabrpoatog EE-1051/2

Oewpia / Epyactriplo Oswpla + Epyaotriplo

E€apnvo AbaokaAiog A

MIOTWTLKEG LOVASEC 4

Qpeg AtdaokaAiag 20+ 2E =43

ddptog Epyaoiag 110

Yrnoxpewtiko / EmAoyng | YIOXpeWTIKO

YnevBuvog Mabripato¢ | Evayyelog BaAapovieg, Kabnyntng

Alddokwv Eudyyehog Balapovteg, KabBnyntnig

Erukoupikd Mpoowrmiko | -

Tpomnog AbaokaAlog Oswpntikn AtbaokalAia, Epyaotnplakec Aoknoslg, Epyaocieg, E€etaoslg
AfloAoynon Epyaoieg, Tehwkn EEETaon
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TeAwn e€€taon 50%, Epyaotrplo 50%

Mpoamnattolueva -

NEPIrPA®H

ZKOTOG
H UAn mou 616dokeTal ota MAaiola Tou HaBripaToG AMOCKOMEL OTO:
—  Na ¢p£€peL TOUC OTIOUSACTEG OE LA TIPWTN EMAPI) HE TOV KOOMO TWV NAEKTPOVIKWV UTtoAoyLlotwyv (H/Y) Kot

— Na katavorjcouv oL omoudaoTEG TIC BAGCLKEC €VVOLEC TPOYPAUUOTIOHOU Twv H/Y xpnolpomolwvtag KatdAAnAn yAwooa
TIPOYPOAUUATIOHOU AVWTEPOU ETUMESOU.

Mabnolakd AntoteAéopata
‘Exovtag oAOKANPWOEL EMITUXWCE TO pabnua oL omoudaoteg Ba eival og B€on va:
e avayvwpilouv TIC BACLKEG TEXVIKEC TOU Mpoypappatiopol H/Y xpnolpomolwvtog pio yYAwooa mpoypaUUaTIopNol avwTEPOU
ermuunéedou.
e £fnyouv TI¢ BACLKEG SOUEG TIPOYPAUUATWY TNE YAWOOOG.
e TIOAPAYOUV OTMAEC EDAPUOYEG O Hia YAWOOW TIPOYPOAUUOTIONOU AQVWTEPOU ETMESOU OTIG EVOTNTEC TTOU KAAUTITOVTAL OO TO
OUYKEKPLUEVO pabnua.

AVTIKELLEVA TTOU KAAUTTTOVTOL
1) Eloaywyn otn Nwooa C — C++.
2) Tumol Asdopévwy — AnAwon MetaBAntwy —E€odog Asdopévwy.
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3) Eloobo¢ Asdopévwv.

4) Teleotec.

5) EAeyxog Mpoypappatog.
6) Bpoxol EmavaAnyng.

7) Nivakec.

8) Xapaktnpeg.

9) AAdaplBunTiKa.

10) ZuvapTroELG.

EpyaotnplakéG AGKNOELG
H epyaotnplakn ekmaidevon twv doltntwv mpaypatonoleital e 13 £pyacTnpPLOKEG OOKNOELG TTIOU KAAUTITOUV TO GUVOAO TWV
OVTIKELLEVWV TNCG BewpnTikn¢ StdaokaAiag. Ot aoknoelg elval ol akOAoUBEeG:

1) AMAwon MetafAntwv kat E€odog Aedopévwy.

2) Elcobo¢ AsSopévwv.

3) Aopéc EAéyxou Mpoypappatoc, Aoyikot kat AptBuntikol Tedeoteg (MEpocg A).
4) Aopég EAEyxou MNpoypappatoc, Aoyikol kat AplBuntikoi TeAeotég (Mépog B).
5) Bpoxot EmavaAnng (Mépog A).

6) Bpoxol Emavainyng (Mépog B).

7) Movodiaotatol Mivokec.

8) Awoblaotatol Mivaked.

9) XapaKtnpeg.

10) AAdpaplBuntika (Mépog A).

11) AApapBuntika (Mépog B).

12) Zuvaptnoels (Mépog A).

13) Zuvaptnoelg (Mépog B).
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTES

O uéBodol Sidaokaliag neptAapfavouv:
Napadooiakn didaokalia pe SLaAEEELS OTIG OTIOLEC XPNOLUOTIOLOUVTAL TEXVOAOYLEC TOAUUESWV Kal TO SLadikTuo, emMiAucn aoKAOEWV -
TIPOYPOUUATWY KoL ETILBAETIOUEVEC EPYAOTNPLOKEG AOKAOELG o H/Y.

Ot paOnolakég Spaotnplotnteg nepthappavouv
EniAuon aokroswv, uAomoinon amno Toug omouSaoTEC OUASIKWY EPYACLWY, ATOULKI) LEAETN KAL YPOATITEG EEETAOELC.

BiBAoypadia

EAANVKA:

— T.Z.Toehikn - N. A. ToeAika, “ C: and tn Oswpla otnv Edpappoyn ”, ABriva 2010.
— | Pamtn “Elcaywyn otoug H/Y — Baowka otolxeia Mpoypappatiopou”, TEI ABrivag 2000.
— Aitken, Jones “ MARpeg Eyxepidlo tng C”, Ekdooelg: M. Mkiovpdag.

ZevoyAwoon:

— W. Press, B. Flannery, S. Teukolsky, W.Vetterling “Numerical Recipes in C” Cambridge University Press 1988
— D. Etter, J. Ingber “Engineering Problem Solving with C” Prentice Hall 2000

— A.Tyrrell, S. Smith, J. Dell “The Essence of C for Electronic Engineers” Prentice Hall 1999
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2° E€aunvo Inoudwv

EE-2011 — ANAAOTIKA HAEKTPONIKA

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG
TitAo¢ MaBnpatog AvaAoyikd HAekTpovika
Kwbikdg Mabrpoatog EE-2011

Oewpla / Epyactriplo

T.X. Oswplia + Epyaoctriplo

E¢aunvo Albaokaliag AgUtepo (2)
MOTWTIKEG LOVASEG Ertta (7)
Qpecg Atdaokaliag 40+2E
dodptog Epyaoiag 210
Yroxpewtiko / EmAoyng | YMOXpEWTIKO

YnevBuvog Mabrpatog

HAlag Ztavpakag, Emikoupog KaBnyntng

Abaokwv

HAlag Ztavpakag, Emikoupog KaBnyntng

Erikoupikd Mpoowriko

Quwrtewv) Mayyava, Navaywwtng QwtomnouAog

Tpomog AbaokaAiog

Oswpntikn Abaokalia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etdoelg

Atlohoynon

Mpdodog, Epyacieg, TeAkn E€ETaon
TeAwkn e&€taon 50%, Epyaotriplo 50%

Mpoarmnattoleva

Eloaywyn ota HAekTpovika
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NEPITPAOH

ZKOTOG

Na dwaoel 0Toug GOLTNTEG TNV ATIALTOUEVH YyVWoN KABwC Kal va TIEpLYpAPEL TIC TEXVLKEG YLAL TNV AVAAUGH KOL TOV OXESLOOUO OTTIAWV
KOl OUVOETWV NAEKTPOVIKWY KUKAWUATWV pe BJT, FET, MOSFET kot OAOKANPWHEVA KUKAWLOTOL.

Mabnolakd AntoteAéopata
‘Exovtac oAOKANPWOEL ETITUXWC TO LaBnua oL pottntég Ba eival og B€on va:
e qavoAUOUV, va TIPOCOMOLWVOUV Kol  va oxedlalouv avaloylkd nNAEKTPOVIKA KUKAwUata We Slakpltd otolxeia kot
OAOKANPWHEVO KUKAWUATA OTO CUVEXEC KAL OTO EVAANQCGGOUEVO PEVUHAL.
® va PEAETOUV TN cUUIEPLPOPA NAEKTPOVIKWY KUKAWHUATWV KAl va TTpoXwpoUlV otnv BeATLOTONOLNGN f TNV EMLOKEUT TOUG.

e Na kaBopilouv tic mpodlaypadéc aAAd Kal va uttoAoyilouv TI¢ TpoUmoBéoslg mMOAwaoNG Kol Bepuikng otabepomoinong
NAEKTPOVIKWYV KUKAWHUATWV.

e Na akoAouBoUv TI¢ apXEC OXESLOOUOU, AVATITUENG KOl UAOTIOLNGNG NAEKTPOVIKWY KUKAWUATWV

AVTIKELLEVA TTOU KAAUTTTOVTOL

e Ta XOpOKTNPLOTIKA, ATAEC EPOPHUOYEG KAl OL TIEPLOPLOUOL TWV TEAECTIKWVY EVIOXUTWV. Evioxutng abpoiopatog kat dtadopdg,
oAOKANPWTAG, S51adopLOTHC, ATTOUOVWTAG, CUYKPLTNC.

e JUuVOpPTNOELG LETODOPAG BACIKWY SIKTUWUATWY TEAECTIKWY EVIOXUTWYV KOL CUVTOVIOUEVWY KUKAWUATWV.

e [I6Awon kot Bepuikn otabepormoinon

e AC ouunepidopd tou BIT. Baoikég ouvdeopoloyieg katl Aettoupyia tou BJT w¢ evioxutng piag Babuidagc. ( Evioxuon tdong,
peLHATOG, avtiotaon elcodou Kal e€66ou)

e JUyKplon HETAEL TwV eVIoXUTWV HE BIT kat e€dptnon amno tnv avtiotaon ¢optiou

e Movtéla acBevolc onpatoc.

e BaOWKEG KUKAWUATIKEG edpapuoyéC Twv FET. Baowkég ouvdeopoloyieg evioyutn evog otadiou pe FET. ( Evioxuon taong,
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avtiotaon eloodou Kat e€660u)

Awakomrteg pe FET.

JUykpLon Hetafl Twy evioxutwy He FET kat e€aptnon amno tnv avtiotaon ¢poptiou

IXeSLAOMOC EVIOXUTWV HE TN XProN 0OAOKANPWHEVWY KUKAWHATWY MOS.

ATOKpLONG ouxvoTNTAG. ZUVOECUOAOYIEG YL TOV OXESLOOUO EVIOXUTH eupeiag {wvng Aettoupylag.

Epyaotnplakég ACKNOELG
Epyaotnplakn ekmaibeuon twv GpoLtnTwy mpayUatonolwvtag 13 epyactnplokEG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKEIHEVA
NG BewpnTikng dtdaokaAiog. OL acknoelg Ba eival MTPooavaTOALOUEVEG TAVW OTa akoAouBa media:

MeA£TN evioXUTwV Pe BJT (Kowvou EKTOUUTOU, KOWVAG BAONC KAl KOvoU CUAAEKTH )

MoéAwaon, evioxuon taong, evioxuon pevpatog, aviiotaon eloodou Kat avtiotacn e€66ou, KAUMUAN anokpLonG.
MeA£Tn evioxutwyv pe FET (Kowvng mnyng, KOWNG EKKPONG Kal KOWAG TUANC)

MoAwon, evioxuon taong, avtiotaon elcodou Kal avtiotaon e€660u, KOAUMUAN amokpLonc.

MeAEtn Evioxutwv dUo Babuidwv

cascode, cascade, darlington

AvopBwon Kkal otabepormnoinon

ASakTIKEG Kot MaBnolakég 5paotnpLOTNTES

O uéBodol Sidaokaliag neptAapfavouv:

o/ Napadootakn Stdaokalia pe Stale€elg oTic omoieg Oa avantlooeTal To anapaitnto BswpnTko utdRadpo yLo TNV avaluon Twv
NAEKTPOVIKWVY KUKAWHATWY KABWE TG apxEC oxedlaopol toug XTI Slalé€elg Omou Kplvetal amapaitnto Ba XpnoLUomoLlouvTaL VEEC
TEXVOAOYLEC OTIWC e€O0UOLWOELC KaL TtNYEC Ao To Stadiktuo.

B/ Emiluon aoknoswv
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310 mAaiolo TNG epyaotnplaknG SdackaAiog Ba TPayUOTOMOLOUVTIAL EPYOOTNPLAKEG ETUOEIEELS, ETUPBAEMOUEVEG EPYAOTNPLAKES
QOKNOELG, KOl EEOUOLWOELG He Xprion H/Y.

OL paBnotakég dpaotnpLotnteg nephappavouv

Xpnon amo toug ¢OoLTNTEC €PYAOTNPLOKWY OPYAVWY Kal UALKWV Yyl TNV TPpAyUaTonoinon HETPAOEWV Kol emaAnBeuon twv
BewpnNTIKWY HOVTEAWV TIOU £PapUOlovVTaL OTNV OVAAUCH TWV NAEKTPOVIKWY KUKAWHATWYV. YAomoinon kot avaAuon NAEKTPOVIKWV
KUKAWMATWY, EMAUCN QOKAOEWV, UAOTIOLNGCN OUOSIKWY EPpYyOOLWV, Xprion AoYLopLKoOU yla T oxediaon kot e€opoiwon KUKAWUATWY,
OTOULKN) LEAETN KoL EEETAOELC YPATITEC ] KOl TIPODOPLKEC.

BiBAoypadia

EAANVIKR:

1. MuwkponAektpovikn, Touog B, Jaeger R., Ek66oelg T{LoAa, 1999, ISBN 978-960-7219-83-1
HAEKTPONI-KA IlI, Xapttaving I., Ek6doeig ApakuvBog, 2007, ISBN 978-960-91034-7-3
Eloaywyn otnv nAektpovikn, Tounpag ., Ekdooelg AlavAog, 2006, ISBN, 978-960-531-192-6
HAektpovikn, Malvino A., Bates D., Ek6ooelg T{loAa, 2011, ISBN 978-960-418-279
MikponAektpovikd KukAwpata, Sedra Smith, Ek6o6oelg Manacwtnpiou, 1993, ISBN 960-7510-10-0
Eyxepidlo nAektpovikng, Kaufman- Seidman, Ek6ooelg T{oAa, 1992, ISBN 960-7219-21-X
Edapuoopéva HAektpovika, Schuler, Ekdooelg T{OAa, 1994, ISBN 960-7219-29-5
HAektpovikd kukAwpata | & epappoyeg, . Mayyavad, Ekdooelg IQN, 2004, ISBN 978-960-411-132-9

O NV WN
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EE-2021 - EDAPMOZMENA MAOHMATIKA

BAZIKEZ NAHPO®OPIEZ

Tunua

HAEKTPOVIKAG

TitAo¢ MaBrpatog

EQAPMOZMENA MAOHMATIKA

Kwdikog Mabnpatog

EE-2021

Otwpia / Epyaotriplo Oswpia
E¢aunvo Albaokaliag B’
MOTWTIKEG LOVASEG 5,5

Qpecg AdaokaAiog 40

@®odptog Epyaoiag 170
Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

lwavvng QapéAng, Enikoupog KaBnyntnig

Abaokwv

lwavvng QapéAng, Enikoupog KaBnyntnig

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AtbaokaAia, E¢staoelg

Aflohoynon

TeAwkn e&€taon 100% 1

TeAwkn e§étaon 60% Epyoaocieg-Aoknoelg 40%

Mpoarmnattolueva
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NEPITPAOH

ZKOTOG

Ta MaBnuartika tou B’ e€aurivou avadépovrtal adevog otov MOAUPETAPBANTN avaAuon (LEPLKA TTapaywyLon Kol EGAPOYEC TNG,
TIOAAQTIAQ OAOKANPWHATA) KOL T SLAVUCHOTLIKEG CUVAPTHOELG OTO XWPO (mapaywyLlon, oAOKARPwWaOn, EMKAUTTUAL OAOKANPWUAT
K.A.TL.) ylO VO QVTLPETWTTLOEL 0 omoudaotrc Bactkeg évvoleg (my grand, curl, media, avefaptnoia tou Spouou , BeAtiotomnoinon, oAKo
S10.popLKO KATL) KOl ELOAYOVTOL VEEG EVVOLEC YLOL TOV OTIOUSOOTH OMWE LETAOXNUATIONOG Laplace, oslpég Fourier kot
HETAOXNUATIOMOL ( yia TNV emiluon KUKAWPATWY, Xprion ota AE, avaAuon Kupatopopdwv KAT).

Mabnolakd AntoteAéopata

Ot omoubaoTéG mou Ba mapakoAouBrioouv emITUXWG TO Hadnua Ba yvwpilouv va epappolouv Tov Metaoxnuatiopo Laplace yia tnv
eniAuon Sladoplkwv e€LOWOEWV KoL va Tov ePpapuolouv o SLoPopLKEG EELOWOELG TTIOU OVTEAOTIOLOUV NAEKTPIKA KUKAWUATA. Oa
YVwpilouv va avamtuooouV T oslpd Fourier meploSLkAG cuvaptnong Kat va oxedlalouv To ¢pAcpa CUXVOTATWY TNG. Oa yvwpilouv
TN XPHoN TOU JETaoXNUATIONOU Fourier otnv LEAETN CUCTNUATWY KOL TNV €vvola TNG ouvapTnong LeTadopdgs. Oa KaTtavoouV TLg
Baolkég €vvoleg TN SLAVUOUATIKAG avaAuong oto xwpo. Oa yvwpilouv t dtadopd Stavuopatikwy Kot Babuwtwy cuvaptioewv. Me
N XprHon twv edapuoywy TG LEPLKAG apaywyLlong Ba pmopouv va AUvouv ebappoopéva TPoBAN AT TTPOCEYYLONG Kl
BeAtiotomnoinong. ©a pmopouv va edpapuolouv t SuTAR oAokApwon og ebappoyES. TEAog, Oa pmopouv va uttoAoyilouv
ETUKOUTTUALO OAOKANpWHATA KoL VA LEAETOUV SLaVUCUATIKA TeSia wg MPog To €AV lvat cuvtnpntikd. TEAog Ba pmopouyv Kal va
AUvouv amAég e€lowoelg Stadopwv.

AvTikeipeva tou KaAumtovta

< Metaoxnuatiopog Laplace. I1616tnteg Bewprinata. EmiAuon Awadopikwv Eflcwoewv pe ML. Edapuoyéc tou ML ota
kukAwpoata RL,RC,LC,RLC.

* TplYWVOUETPKA Kal €KOetik popdn Zewpwv Fourier. Alakptd ¢aocpa ¢acswv Kal TAATWVY (PAopo CUXVOTATWV).
Metaoxnuatiopodg Fourier. Edappoyég ota cuoTHUATA, 0TO NAEKTPLKA KUKAWHLOTA, CUVAPTAOELG LETADOPAS.

+* ALAVUOHOTLKOC AOYLOUOC OTOV TPLoSLACTOTO XWPO.
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+* ALOVUOUQTIKEG CUVAPTIOELG OTO XWPO.

+ Ewoaywyn oto Aoylopd cuvaptioewyv dU0 1| Kol TEPLOCOTEPWVY HETABANTWY. MepLkéG mapaywyol Kal epapuoyEg Touc. KAlon,
Kata kotevBuvon mapdywyog, oAko Siadoplkd, Méylota eldaxlota cuvaptrioewv dVo petaBAntwyv. H eubela ehayiotwv
TETPOAYWVWY WG TPOPANUa eAaylotonoinong. Aeopeupéva akpotata -MoAanAaclaotég Lagrange.

+  AUTAG Ko TPUTAG oAoKANpwpaTa Kal eGapUOYES TOUG.

« EmwopmnuAla oAokAnpwpata kKot €dpapuoyéC ToucC. Alavuopotika media. AmokAlon. Teheotn¢ Laplacekal appoOVIKEC
OUVAPTAOELG. 2TPOPIALOUOC. ZuvTnenTKa Ttedia, cuvaptioelg duvapkou. AkpLBeic StadoplkéC LopdEC.

o Tpapukec e€lowaoelg Stadopwv pe otaBepoUg oUVTEAEOTEC. Mevik AUON TWV OLOYEVWV KOl LEPLKEC AUCELG TWV LN OLOYEVWV.

ALSaKTIKEG Kol MaOnoLlakéG SpaotneLOTNTES

BipAoypadia

EAANVIKA:
e Thomas Anelpootikog Aoylopog, Finney, Hass, Jiordano, Mavemiotnulakég ekb0oelg Kpntng
e Avwtepa Mabnuatikd, A. Mriipdtoog EkS0oelg 2tapuoUAng
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e Aoknoelg Aladopikol kat OAokAnpwTtikoU AoylopoU Zuvaptioswv MNeploocotepwv MetapAntwy, ABavaoladn, Opaykou
Exkb00eLg ZnTn

e Avwtepa MabBnuoatikad Il yia pnxoavikoug, A. ABavaoladn, Ekddoeig T{LlOAa

o Aladopikég E€lowoelg, A. XatlomouAou, @scoalovikn

e Metaoyxnuoatiopog Laplace kat oglpég Fourier, A. ABavaoladn, Ekddoelg Zntn

e Edappoopéva Mabnuatika A. ABavaoladn Ekdooelc Zntn.

e JAuata Kol cuothuata, Kapaumoylag, Osodwpidng EAMN

e  MaBnuatwka llI,A. AAe€avépomoulog, A. Bpulidng Ekd6oelg ZTapouAn

e JUyxpovo Mabnuatiko Aoyloptkd, MATLAB, Mathematica. Mamnayswpyiou Toitoupacg, QapéAng. EkSOoeLg Zupewy.

® JINUELWOELG TIAPASOCEWV AVOPTNHEVEG 0TO e-class Tou TUAUaTog HAEKTPOVIKNG

ZevoyAwaoon:
e Thomas Calculus 11™" edition, Wier, Hass, Jiordano, Pearson AW
e Fourier Series, W. Bolton
e Laplace Transforms, Schaum’s Outlines
e Differential Equations A systems approach, Goldberg and Potter, Prentice Hall
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EE-2031 — OYZIKH TQON HMIATQIQN & AIATAZEQN

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG
TitAo¢ MaBrpatog DYZIIKH TON HMIATQIQN & AIATAZEQN
Kwdikog Mabnpatog EE-2031

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo

E€aunvo Alsaockohiog 2°

MOTWTIKEG LOVASEG 5.5
Qpecg AdaokaAiog 30+2E
®odptog Epyaociag 165

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YneuBuvog Mabnuatog | Afpog Tplavtng

Aldaokwv Aqpog Tplaving

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg
Aflohoynon OewPNTIKO LEPOC TOU LB UATOG:

1 éwg 2 Epyaoieg (25%), teAkn e€€taon (75%).
Epyaotnplakeég AcKNoELG: 4 Ewg 6 epyaocieg (60%), tehwn e€€taon (40%).

BaBuog pabriuatog: pécog 6pog Babuoloyiag BewpnTikol Kol EpyacTnELOKOU HEPOUG TOU HaBRUaToC.

Mpoarmnattolueva , ,
Agv gival anapaitnto

NEPITPAOH

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv

ZeAibo 78



ZKOTOG:

O okomog tou pabnuatog eival va cupBaiel otnv Baotki Katavonon twv BepeAlwdwy WLOTATWY TNG CUUNEPLOPAC KoL TWV
XOPAKTNPLOTIKWY TWV NHLOYWYWV KOL TIWG QUTEG CUVIEAECQV OTNV TOXUTATN QVATITUEN KOL KOTOOKEUN NAEKTPOVIKWY SOUWV Ko
Sdlatagewv ano nuLaywyoud.

Mabnolakd AntoteAéopata

'Vwon t¢ cUUTEPLPOPAC TWV NAEKTPOVIWY EVTOC TWV OTEPEWV UAKWYV KoL TIWE N cupmnepltdopd autr amoteAel tn Bdon yla tnv
SLAKpLON TWV UALKWV O€ PETAAALKA UALKQA, NULoywyoUG, LOVWTEG.

Katavonon twv teXVoAoylkwv Slepyactwv oAAaynC TwV XAPOKTNPLOTIKWY TwV NUIOYWYWV WOTE VA KOTOOTOUV KATAAANnAoL ylo
OUYKEKPLUEVEG EPAPLOYEC TTOU OTOXEVOUV OTNV UAOTIOINGN NAEKTPOVIKWVY SLaTAtewv.

Katavonon tou peyAdAou MAEOVEKTHUATOG TNG TEXVOAOYIAC TWV NULAYWYWV EVOVTL TNG TAAALOTEPNC TEXVOAOYIOC TWV NAEKTPOVIKWV
AUXVLWV, TIOU CUVICTATAL OTNV KATATANKTLKN LELWON TWV GUOLKWV SLAOTACEWY TWV NULOYWYLKWY SLaTdewv.

N'vwon t™¢ puotkng Aettoupyiag dopwv emadwv p-n, dumoAwkou transistor emadng, FET kat MOS.

Amoktnon wavotitwy aflonoinong Bactkwyv mAnpodopLwv oo amAd emoTNUOVIKA dpBpa pe Suvatotnta mpodopLkn KoL YPOITTAG
mopouciaong.

AVTIKELLEVA TTOU KOAUTTTOVTOL:

—  Boaowkég évvoleg TNG EMOTAUNG TwV UAIKWV PE €Udaon 0TOUG NULAywyoUS Kol T SINAEKTPLKA. AlaypApUATa EVEPYELOKWY {WVWV.
Taflvounon VALKwV o€ PETAAAQ, NULAYWYOUG, LOVWTEC.

—  HAekTplk aywylpotnta ota oteped: METaAAa Kal NAEKTPLK aywyluotnta. Ospuokpaoclokn eéaptnon €l8KAG avtiotaong.
Kavovag Mathiessen. Yriepaywylpotnta Kol UTTEPAYWYLLLO UALKA.

—  HAektplkr aywyluotnTa pun LETOAALKWY UAKWV HE €Udaon oToug nuaywyolg (evdoyeveig kat e€wyevelg). 18LOTNTEC LAY WYWV
Kot puolkn cupumnepldpopd. Osppokpactakn EAPTNON TNC AYWYLLOTNTAG NULAYWYWV.

—  OQawopevo Hall, epappoyég. Qavopeva diaxuong Gopewv.

—  Ontikn arnoppodnon.

—  Hulaywypeg dopég kat dSlatdalelg: emadéeg p-n, SutoAkad transistor emadnig (BJT), FET- emadng, transistor MOS kat dtataelg MIS
(metal — insulator — semiconductor), emad£c Schottky, pwtoBoAtaika otoiyeia, OepuonAekTpkeéc PrKTpeg, SiodoL eKMOUTAG
dwtog (LED).
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— Elwoaywyr oTtoug opyavikoUg nuLaywyous Kot edapUoyEg.

Epyaoctnplakég ACKNOELG

H epyaotnplakn ekmaidsuon tTwv GoLTNTWV MPAYUATOTIOLETOL HECW 12 €pYAOTNPLOKWY OOKNOEWV ECTIOCUEVWY OTA BACLKOTEPQ
avTikelpeva ¢ Bewpntikng Stdaokaliag. Ol epyaoTNPLAKEG OLOKNOELS OMOOKOTIOUV OTNV TPocgyylon tng Sidaokopevng Bewplag
HEOW TIEWPAMOTIKWY OSlabdlkacwwv oANd Kol PE TN XpAon KAatdAnAwv Aoylopikwv Tmpooopoiwong. OL 0OoKAOELG elvat
TIPOCOVATOALOMEVEG TIAVW 0T AKOAOUBO aVTIKE(HEvVA :

o  MeAEtn PALVOUEVWY AYWYLLOTNTOG NHULAYWYWV.

e Oepuokpacolakn €APTNON AYWYLLOTNTOG OTEPEWV.

e [poodloplopog evepyelakol XAoUATOG NutaywyoL Ge.

e Melétn patvopévou Hall og nuaywyol ¢ Kat LETOAAQL.

e MeAEtn OepuonAeKTPIKWY POLVOUEVWV OE NULAYWYOUG Kol LETAAAQ

o Melétn pwrtoPoAtaikol otolxeiou.

o  MeAétn ouumnepldopds NAEKTPOVIKWY Slataéewv anod nuLaywyous (Atodog P-N, Tpavliotop BIT, JFET, MOS).

ASakTIKEG Kot MaBnolakég 5paotnpLOTNTES

O uéBodol Sidaokaliag neptAapfavouv:

A) AlaAEEeLg.

B) ®povtiotrpla mou avadpEpovtal Kupiwg og emiAucn aoknoswv aAAG Kot o€ eTUSEIEEL EpeLVNTIKOU EEOTTALOUOU OXETIKOU UE TOV
NAEKTPLKO XOPAKTNPELOUO UAKWV KoL NAEKTPOVIKWY SLaTaewv.

I EpyaoTtnploKEC AOKNOELG.

Ot paOnolakég Spaotnplotnteg nepAapBavouv
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e EmiAuon aoknoswv, cuyypadr opadIKWY KoL ATOULKWY EPYACLWY, OTOULKY) LEAETN KOl YPATITEG EEETAOELC.
e Xprion amnod Toug oIOUSAOTEG EPYAOTNPLAKWY OPYAVWV KoL UALKWVY. UVOEON TG Melpapatikn dtatagng yia die€aywyn
HeTpoewv. AN peTpnocwy, enefepyacia autwy, umtoAoylopol mou poPAEmovtal Kot cuvtagn TeEXVIKNG €kBeong.

BiBAoypadia

EA\nvikn:

1.  Apxéc nAektpovikwv UAKwV Kal Statatewv, Safa Kasap, Ekdooelg Manmacwtnpiou, 2004, ISBN: 978-960-7530-56-1
2.  Ewaywyn otnv HAektpovikn, Tounpag Mwpyog, Ekdooelg Ataulog A.E., 2006

3. Inuewoelg pabnuatog, Quaotkn twv Hutaywywv & Atataéewy, A. Tplaving

ZevoyAwoon:
1. Physics of semiconductor devices, S.M. Sze, Wiley, 2002

EE-2041 — ANTIKEIMENOXZTPA®HZ NPOTPAMMATIZMOZ — EQOAPMOTEZ

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG

Tithog Mabnpatog Avtikeipevootpadng Npoypappatiopnog — Epappoyég

Kwbikdg Mabnpatog EE-2041/2
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Oewpla / Epyaoctriplo

@ewpla + Epyaotrplo

E¢aunvo AlbaokaAiag B

MOTWTLKEG LOVASEC 7

Qpeg AdaokaAiog 40+2E =62
dodptog Epyaoiag 210
Yroxpewtiko / EmAoyng | YMOXpeWTIKO

YrnevBuvog Mabnuatog

Euvayyelog BaAapovteg, Kabnyntrig

ASAoKwv

Euvayyelog BaAapovteg, Kabnyntrig

Emkouptkd Npoowriko

Tponog AdaokaAiog

Oewpntkn AdaokaAia, Epyaoctnplakég Aoknoelg, Epyaocieg, E€staoelg

AfloAoynon Epyaoieg, Tehwkn EEETaon
Tehwkn e€€taon 50%, Epyaotrplo 50%
Mn ) , . . .
poanattoupeva Baowkeg Aopeg MNpoypap TGO ZUCTHUOTWY
NEPIFPA®H
ZKOTOG

O kUPLOG OTOXOG TOU pabnuatog elval n MANPESTEPN KATOVONON TNE YAWCOAC Ttpoypappatiopol C Kal n eLoaywyr Twv omoudaotwy

OTOV QVTIKELUEVOOTPAPH) TIPOYPOUUATIOUO XPNOLLOTIOLWVTAC TNV YAWCSOA TTPOYPOUUATIONOU C++.

Ma6Onolakd AntoteAécparta
‘Exovtag oAOKANPWOEL EMITUXWCE TO LABnua oL omoudaotég Ba eival og B€on va:

e avayvwpilouV TIE TEXVIKEC TOU TpoypOppaTIopnol H/Y xpnowonotwvTtag pia yAwooo mPoypapUATIoHoU aVWTEPOU ETULITESOU.

e £fnyouv TI¢ SOUEC TTPOYPAUUATWY TNS YAWC oK.
e TOpPAyouV amAEg ebapHOYES O Uid YAWOoOoO TIPOYPOUATIOLOU OVWTEPOU ETILTESOU.

ZeAiba 82
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e ouvbuAlouV ETL LEPOUG TEXVLKEG TNG YAWOOOC TIPOYPOLLUATIOUOU.
e dnuoupyolv oUVOEeTEG ePaPLOYEG.

AVTIKELLEVA TTOU KOAUTTTOVTOL

1) Avalntnon kot Tafwvopnon MNivaka

2) ZuvaptnoELC.

3) Aeikteg.

4) Aopég kat Evwoelg.

5) Awoxeiplton Mvnung kat Aopég AeSopévwy.
6) Avadika Wndia.

7) Avtikelpevootpedng MNpoypoppoTIOUOC.
8) Apxeia.

9) EmavaAnmtikég AGKAOELG

10) Edapuoyeg.

Epyaotnplokég ACKNOELG
H epyaotnplakn ekmaidevon twv doltntwv mpaypatonoleital e 13 €pyacTnPLOKEC OOKNOELG TTOU KAAUTITOUV TO GUVOAO TWwV
QVTIKELLEVWV TNG BewpnTikn ¢ StdaokaAiag. Ol aoknoelg eival ol akOAouBOeg:

1) AvaZntnon kot Tagwvounon MNivaka.

2) Zuvaptnoelg kat MNivakec.

3) Acikteg (Mépog A).

4) Asikteg (Mépog B).

5) Aopécg AsSopévwy.

6) Avadika Wnola.

7) Avtikelpevootpednc Mpoypappatiopods (Mépog A).
8) Avtikelpevootpedrc Mpoypappatiopog (Mépog B).
9) Avtikelpevootpednc Npoypappatiopog (Mépog ).
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10) Apxela (Mépog A).
11) Apxeia (Mépog B).
12) Npoypappatiopodg os ypadiko neptBaiiov (Mépog A).
13) Npoypappatiopods os ypadiko neptpaiiov (Mépog B).

21N teAevtaia evotnta 6a mpayUoTOmMOoLE(TaL:

0) ELCOywyr) OTOV TIPOYPAUUATIONO O€ YpadLkod TteplBaAAov Kal

B) Ba avamntuooovtal KATAANAEG AMAEG EPAPUOYEC (TT.X. TIPOYPAA UAOTIOINONG TWV TECCAPWYV APLOUNTIKWVY TIPALEWY, ATIELKOVION
VYPadIKNC TapAoTACHC CUVAPTNONG).

ALSaKTIKEG Kol MaOnolakéG SpaotnPLOTNTES

O néBodol Sidaokaliog neptAapfdavouv:
MNapadooiakr dtdaokalia pe SLaAEEELC OTIG OTIOLEC XPNOLUOTIOLOUVTAL TEXVOAOYLIEC TOAUMECWV Kal TO SLadikTuo, emMiAucn aOKAOEWV -
TIPOYPOUUATWY KoL ETIBAETIOUEVEC EPYOTNPLOKEG ALOKAOELG o€ H/Y.

OL paBnotakég dpaotnpLotnteg nephappavouv
EniAuon aoknoewv, uAomoinon anod toug omoudacTEC OUASIKWY EPYACLWY, ATOULKI) LEAETN KAL YPATITEG EEETAOELC.

BipAoypadia

EAANVIKA:

— T.ZXZ. ToeAikn - N. A. ToeAika, “ C: anod tn Oswplia otnv Edbappoyn ”, ABriva 2010.
— | Pamtn “Elcaywyn otoug H/Y — Baotka otolxeia Npoypappatiopou”, TEI ABrvag 2000.
— Aitken, Jones “ NMARpeg Eyxepidlo tng C”, Ekdooelg: M. Tkioupdag.
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— R. Lafore “Avtikelpevootpadnc Npoypappatiopog pe tnv Turbo C++” Ekddoeig KAelbapbBpog 1992.
—  Opada Waite "C: Bjpa pog BApa" Ekd. M.Tkioupdag 1991
— Opada Waite “H BipAog tng Turbo C++” EkS. M.Tkloupdag 1992

ZevoyAwoon:

— W. Press, B. Flannery, S. Teukolsky, W.Vetterling “Numerical Recipes in C” Cambridge University Press 1988
— D. Etter, J. Ingber “Engineering Problem Solving with C” Prentice Hall 2000

— A.Tyrrell, S. Smith, J. Dell “The Essence of C for Electronic Engineers” Prentice Hall 1999

— Horowitz P. — Hill W. "The Art of Electronics” Cambridge University Press USA 1986

— M. Williams “Essential Visual C++ 4” SAMS publishing 1995

— 0. Gurewich, N.Gurewich “Teach yourself Visual C++ 4 in 21 days” SAMS publishing 1996

EE-2051: METPOAOIIA — TEXNOAOIIA METPHZEQN

BAZIKEZ NAHPO®OPIEZ

Tunua HA€KTPOVIKAG
TitAo¢ MaBnuatog METPOAOTIIA — TEXNOAOTIA METPH2ZEQN
Kwbikdg Mabrpatog EE-2051

Otswpia / Epyaotriplo Oswpla + Epyaotrplo

E€apnvo AbaokaAiog B

MIOTWTLKEG LOVASEC 5
Qpeg AtdaokaAiag 30+2E
ddptog Epyaoiag 155

Ynoxpewtiko / EmAoyn¢ | YMOXpEWTIKO

YnevBuvog Mabniuatog | KaAtodg Mpnyoplog

ZeAiba 85
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Aldaokwv KaAtoag Mpnyoplog

Enkouptkd Npoowriko

Tpomnog AbaokaAiog Oswpntikn Abaokalia, Emontevopevo Epyaotrplo, Aoknoelg, E€etaoelg

TeAwkn E€€Taon, Epyaoieg

AgLoAoynon Tehwkn e€étaon 50%, Epyactriplo 50%

Mpoarmnattolpeva

NEPITPAOH

ZKOTOG

O KUplOG OTOXOG TOU MaBnuatog eival va €lodyel Toug GoLtNTEG OTNV EMLOTAUN TNG METPoAoyiag Kal ot PACLKEC OPXEC TNG
TEXVOAOYLOG TWV PETPAOEWV. ZTa TTAAioLa Tou pabrpatog Ba avaluBolv Ta XapaKkTnPLOTIKA TNG LETPNONG Kal N cwotr pebodoloyia
ANPng agomiotwy dedopévwy. NapdAAnAa Ba mapouclacBouv TEXVIKEG SLapeTaywyng, enefepyaciag Kal LETATPOTING AVAAOYLKWY
kat Pnolakwv dedopévwy pétpnong. O dottntég Ba e€otkelwBouV pe Ta BACIKA KUKAWMOTO TTAPOywYNG NAEKTPLKWY CNUATWV KOL UE
T KUpLOTEPA AOYLOUIKA cUANoyn¢ Kal emefepyaociag dedouévwy (LabVIEW). TéAog n peAétn Ba eotiacBel otnv Slemikowvwvia
OUOTNUATWY HETPNONG Kol 0Tt cUAAoyn SeSopéVV HEOW ACUPUATWY SIKTUWV alodntrpwv.

Mabnolakd AntoteAéopata
‘Exovtag OAOKANPWOEL EMITUXWCE TO Labnua ol omoudaoteg Ba sival og B€on va:
o Jyedlalouv kal va UAOTIOLOUV ELOTILOTO LETPNTLKA CUCTAMOTA.
e Avamnrtuooouv, cuvdualouv Kal va SLacUVEEOUV OwWOTA NAEKTPOVIKEG SLATAEELC LA TNV LETPNON CUYKEKPLUEVWY NAEKTPLKWV
peyebwv.
e [lpocdlopilouv pe akpifela to oPAAUOTO TTOU EMAYOVTAL ATIO TNV LETPNTLKH SLATAEN TTOU XPNOLUOTIOLOUV.
e YAomoloUv petadopeg debopuévwy PEow SladopeTikwY HEBOSWVY o Kal TPOG T LETPNTLKA CUCTALOTA.
e XpnNOLLOTOLOUV ELOLKEVEVO AOYLOULKO (LabVIEW) yia tnv uAomoinon Kot autopatonoinon Twv LETPHOEWV.
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e Jxeblalouv Kat va UAOTIOLOUV BACLKA KUKAWMOTA TTOPOyWwYNG CNUATWY avadopdg.
e Katavoouv BaolkéG EVVOLEC ACUPUATWY SIKTUWV aodnTripwv.

AVTIKELLEVA TTOU KOAUTTTOVTOL

BaOLKEG APXEG METPNONG

AOPEC LETPNTIKWY CUCTNUATWY

KUpla xapaKkTnpLloTikA LETPNONG

JTATIKEG KOl SUVAULKEG TIOPAUETPOL LETPNONG

Awopetaywyn Ko enefepyacia Sedouévwv HETpnong
APXLTEKTOVIKEG CUCTNUATWY aroktnong dedouévwv
JuotAuata HEtpnong Baollopeva o€ ULKPOEMEEEPYAOTN
Juothuata péEtpnong Baolopeva o H/Y

MoAurAsia kot dstypatoAnyia

Avoaloylkol SLaKOTITEG KO TTOAUTIAEKTEG
AstypatoAnyia avaloykwyv onpatwy
KukAwpata delypatoAniag kat cuykpdtnong

Metatponeic A/D-D/A
Metatporeig A/D
Metatporneic D/A

NOYLOMKA SLAMETAYWYNG-EMEEEPYAOLOG KOL AUTOHATOTIOINONG HETPoEWV (To mapadeilypa tou LabView)
Eloaywyn
AvaAucon Tou AOYLOULKOU
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Ewkovika 6pyava

MPOYPOUUATIONOC LETPHOEWV

Emkowvwvia pe dpyava PETpnong

AuTopaTomnoinon HETPNoEWV — SlapeTtaywyn 6eSopévwy
Enefepyacia petprioswv

KukAwpata napaywyng taong avadopag

KOkAwpa taong avadopdg mapaAAnAou Tumou

KOkAwpa taong avadopdg TUTIOU GELPAC

TeXVIKEC OXESLAOUOU KOl KATAOKEUN G KUKAWUATWY TAoNG avadopdg
OAOKANPWHEVA KUKAWOTO TTApOoywyn¢ Taons avadpopag

PuBpLOTEG OrjpaToC aloOntipwv

PUBuLoN Tdong

redupeg petpnong

EVioYUTEG BOOLOUEVOL OE TEAECTIKO EVIOXUTN
Mny&c pevpatog

JUYKPLTEG

METOTPOTELG PEULATOG- TAONC
Avtiotaduion pn ypoaupLKOTNTAS

EVLOXUTEG o0V pEVHATWVY
Evioxutég opyavoloyiag
Evioyutég Stadopag

Evioyutég amopdvwong
EvioyuTEég KaTaTUNONG

Alemikolvwvio cuoTnUATWY HETPpnOoNG Kot Aiktua AlcOntipwv
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Juotuata TnAEUEeTplag

Juotuata dtavAou mediou

MapdAAnAn emikowvwvia

Jelplakn emkowwvia

Mpotuna enikowvwviag (USB, FireWire, GPIB, SDI-12, 12C, 1-Wire, SPI, CAN, EIB)

AcUppartol atcOntnpeg kot Acuppata diktua acOntipwv
Mpdtuma a.cUPUOTNG EMKOWVWVLAG

XOpaKTNPLOTIKA AELTOUPYLOG

Aopn acuppatwy SIKTUWV aledNTRPpWY

To povtého avadopag ISO/0SI

Oépata SpopoAdynong Kal KOTOVAAWONC EVEPYELAG

EpyaotnplakéG AGKNOELG
Epyaotnplakn eknaibeuon Twv Gpoltntwy mpaypaTonolwvtas 13 epyaotnPLOKEC OLOKIOELG EOTLOOUEVEC OTO BACIKOTEPA AVTIKELHEVAL
¢ BswpnTikn¢ StdaokaAiag. Ot acknoelg Oa eival mpooavaTtoAOUEVES TTAVW oTa akoAouBa media:
Aoknon 1: Baolkég apxEC LETPNONG
Aoknon 2: Metatporneig A/D
Adgknon 3: Metatporneig D/A
Aoknaon 4: Aopetaywyn Kot eneéepyacia dedopevwy PETPNONG
Aoknaon 5: Elcaywyn 010 AoYLopKO SLapETAYWYNG-EMEEEPYACLAG KAL AUTOUATOTOINONG LETPHOEWV LabView
e Front Panel, Block Diagram, Palettes
e BoolkéG Aettoupyieg Kal EAeyktég/Evdeikteg
e Sub-Vis
Aoknan 6: AopPEG TTPOYPOATIONOU LabVIEW
Aoknan 7: LabVIEW ypadikég mapaotdoelg, Staypappata, mivakeg kot SOUES
Aogknon 8: LabVIEW ypappatooelpég, eioo80¢/€€060¢ apxeiwv Kat tdLodTNTeG KOUPWV
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Aoknon 9-11: EAeyxog Alatagewyv
Eloaywyn og maApoypddouc, yevnTpLleG ouxvoTATwy, Tpododotikd, Pndlakd moAvpeTpa
Zelplakn emkowvwvia
General Purpose Interface Bus (GPIB)
Odényol dlatatewv
Aogknaon 12: Aopég Stapetaywyng SeSopévwy
e JAuota
e Metatponeig
Aoknon 13: AlETUKOLVWVIO CUOTNUATWY HETPNONG Kal Alktua AloBntripwy

ALSaKTIKEG Kol MaOnoLlaKEG SpaoTnPLOTNTES

O uéBodol Sidaokaliag meplhappavouv:

MNapadooiakr dtdaokalia pe SLAAEEELG OTLC OMOLEG XpNOLUOTIOLOUVTOL TEXVOAOYLEC TTOAUPECWY Kal TO SLadikTuo, €MIAUCH AOKAOEWYV,
EPYOOTNPLAKEG ETUOEIEELS, EMUPBAETIOUEVEC EPYACTNPLAKEG AOKINOELG, KOl EEOUOLWOELG Pe Xprion H/Y péow e€elSikeupévou AoyLlopkol
(LabVIEW).

OL paBnolakég Spaotnplotnteg nepthappavouv

Xprion amod toug omouSaOoTEC EPYAOTNPLOKWY OPYAVWY KoL UALKWV yla TNV UAomoinon Kal avaAucon UETPNTIKWYV CUCTNUATWY,
eniAuon aockAoewv, UAomoinon ouadikwy epyactwy, Xpron AoyLopLKoU ylo oxedlaon Kot e€0HOlwon KUKAWUATWY KoL LETPNTIKWV
Slataéewv, aTOULKN LEAETN KoL EEETAOELG YPATITES 1} KOL TIPODOPLKEC
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BiBAoypadia

EAANVIKR:
1
2
3
4.
5.
6
7
8

ZevoyAwaoon:

PN R WNPE

Bentley, John P., «Zuotiuota petprioewv, Baolkég apxecy, Ekdooelg lwv, 2009

Elgar, Peter «AloBntrpeg pEtpnong Kat eAéyxou» Ekddoelg T{LoAa, 2000

MmouAtadakng, ZTUALaVOC «YALKO Kal AOYLOULKO peTprioswy, Mapadeiypata kat epappoyeg» Ekdooelg T(LoAa, 2009
Ytelpog, 2tabng «Oswpla peTpRoewV Kol opaApdtwyvy Ekdooelg Zuppetpia, 2010

KaAoBpéktng, Kwvotavtivog «LabView yla pnxavikouc» Ekdooelg T{(oAa, 2006

B. Metpidn “uotiuata Metprioewv”, University Stubio Press, 1992.

N. Osodwpou “HAektpikég Metproelg A — KAaoolkég Metpnoelg”, Zuppetpia, 1994.

N. Osodwpou “HAektpikéc Metprioelg B — HAektpovikeg kal Wndlakég Metproetg”, Zuppetpia, 1995.

Stephen A. Dyer, “Wiley Survey of Instrumentation and Measurement”, Wiley-IEEE Press, 2001.

J.G. Webster “The Measurement, Instrumentation, and Sensors Handbook “, Springer, 1999.

Jacob Fraden, “Handbook of Modern Sensors: Physics, Designs, and Applications”, Springer, 2003.

A.F.P van Putten, “Electronic Measurement Systems: Theory and Practice”, Taylor & Francis, 1996.

Robert H.,Bishop «LabVIEW 8» Ekb060¢lg Pearson Education (US), 2007

Robert H.,Bishop «Learning with LabVIEW 2009» Ekddoelg Pearson Education (US), 2010

Bruce,Mihura «LabVIEW for Data Acquisition» Ekdooelg Pearson Education Limited, 2001

Sai,Sumathi, P.,Surekha «Labview Based Advanced Instrumentation Systems» Ek60co¢elg Springer-Verlag Berlin and Heidelberg
GmbH & Co. KG, 2007

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 91



3° E€Gunvo Inoudwv

EE 3011 — ENIZXYTIKEZ AIATAZEIZ

BAZIKEZ NAHPO®OPIEZ

TuApa HAekTpoOVLIKAG

TitAo¢ MaBnpatog Evioyutikég Alatagelg
Kwbikdg Mabrpoatog EE-3011

Oewpla / Epyactriplo @ewpla + Epyaotiplo
E¢aunvo Albaokaliag r

MOTWTIKEG LOVASEG 7

Qpecg Atdaokaliag 40+2E

dodptog Epyaoiag 210

Yroxpewtiko / EmAoyng | YMOXpEWTIKO
YneuBbuvog Mabnuatog | Nwpyog XAoumng
Aldaokwv MNnwpyog XAoumng

Eriikoupikd Mpoowriko

Qwtewvn Mayyava

Tpomog AbaokaAiog

Oswpntikn Abaokalia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etdoelg

Atlohoynon

Mpdodog, Epyaocieg, TeAkn E€ETaon
TeAwkn e&€taon 50%, Epyaotriplo 50%

Mpoarmnattoleva
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NEPITPAOH

ZKOTOG
H yvwon og cuvbuaopd Je TV Katavonaon tng epapuoyng yla tnv emiluon mpoBANUATWY KoL TNV AVATITUEN TTPWTOTUTIWY
KUKAWMOTIKWY SLATAEEWVY OTO AVTLKEIUEVO TWV EVIOXUTIKWV Slatdtewv

Mabnolakd AntoteAéopata
‘Exovtag oAOKANPWOEL ETTUXWC TO LABNUa oL omoudaoteg Ba eival og B€on va:
e yvwpilouv kal va mpoodlopilouv SLaPOPETIKEG EVIOXUTIKEG SLOTAEELG
e Slakpivouv Ta anapailtnta UIOCUCTHUOTA QUTWY
e umoAoyilouv OAa ta oTolela Tou amaptilouv pia eVICXUTIKN Stataén KoL va opayouV TPWTOTUTIO UALKO BACEL TwV
UTTOAOYLOLWV TOUG
e avaAuouyv Kal va BeATiotomololV KABE eVIOXUTIKO oTAadlo

o oxedlalouv kal va cUVBETOUV OAEG TIG ETILUEPOUG BaBuide Tou amattouvTal yla thv Snuoupyia pog mARPOUE EVICXUTLKAG

BaBuidag
® LETPOUV Kal va a€loAoyoUV TIG ETILOOOELC KABE eVIOYXUTLKAG Stataéng

AvVTIKEipEVA TTOU KaAUTTTOVTOL
e [popuLkn evioxuon
e AmOKpLOn ouXVOTNTAG
e Evioyutég moAAwv Babuidwy - ZUvBeteg Slatdtelg
e Awadoplkol EVIOXUTEG
e Avoaloyikd OAokAnpwpéva
o KaBpémnteg pevpartog
e Evepya ¢poptia
e Jtadla e€660U Kal EVIOXUTEG LOXUOC
e 0QopuPog
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e Avadpaon - EvotdBela

Epyaoctnplakég ACKNOELG
Epyaotnplakn eknaibeuon twv GoLtnTwy mpayUatonolwvtag 13 epyactnplokéG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKEIEVAL
NG BewpnTikng dtdaokaAiog. OL acknoelg Ba eival MTPooavATOALOUEVEG TAVW OTa akoAouBa media:
e TpodobOTIKEG SLATALELG EVIOXUTWV
o  KuKAWUOTO TEAECTIKWY EVIOXUTWV
e Evioyutég Stadoxikwy Babuidwy
e AmMOKpLON oUXVOTNTOG
e Awadopikol evioxutég BJT-FET
e TomoAoyleg avadpaong
e KukAwpata & cuotripata woyxvoc (push-pull)
e Xpnon AoylopikoU yio oxediaon & e€opolwon KUKAWUATWY.

A akTikEG Kot MaBnolakég SpaotnpLlotnteg

OL péBodol Sidbackaliog nepthappfavouv:

Napadooiakr StdackaAia pe SLAAEEELG OTLC OTIOLEG XPNOLUOTIOLOUVTAL KUPLWG TEXVOAOYIEC TTOAUUECOWV (NAEKTPOVLKEG TTOPOUCLACELS
KOl QTTELKOVIOELC), EMIAUCN AOKNOEWV, EMIPBAEMOUEVEC EPYACTNPLAKEG AOKNOELG KAl e€EOUOLWOELG LE Xprion H/Y.

OL paOnolakég Spaoctnplotnteg nepthapBavouv

Xprion armo toug omoudacoTEG EPYACTNPLAKWY OPYAVWYV KAl UALKWV yLa TV KUKAWUATWY, ENAUCN aokoEwV, UAomoinon opadikwy
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KOLL QTOMLKWV EPYACLWV AVATTTUENG OAOKANPWHEVWY EVIOXUTIKWYV Slatafewv, xprion AoyLopikoU yla oxediaon kat e§opoilwaon
KUKAWUATWY, ATOMULKI) HEAETN KoL EEETACELG YPOUTTEC.

BiBAoypadia

EAANVIKR:
e MikponAektpovikn, TOpog B' , Jaeger Richard C, T{loAag, 1999
o ANAAYZH KAI 2XEAIAZH ANAAOTIKQN OAOKAHPQOMENQN KYKAQMATQN,PAUL R. GRAY, PAUL J. HURST, STEPHEN H. LEWIS,
ROBERT G. MEYER, KAewbaplBpog, 2007
e MiwkponAektpovika KukAwpata, Sedra Adel, Smith Kenneth, lwavvng Namavavog, Nanacwtnpiou, 2010
e HAektpovikd kukAwpata |l & Epappoyeg, @. Mayyava, Ekdooelg IQN, 2009, ISBN 978-960-405-881-5

e  MeA€tn avaloykwyv & Ynolakwv KukAwpdtwy (workbench), ®. Mayyava, A. Aupwwtdkng, Ekddoeig IQN, 2004, ISBN 978-
960-411-488-3

EE-3021- Wndrakd HAeKTpOVIKA

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG
TitAo¢ MaBrpatog Wnolaka HAeKTpOVIKA
Kwbikdg Mabnpatog EE-3021

Oewpia / Epyactiplo Oewpia + Epyaotrplo
E€dpnvo Abaokaliog r
MOTWTLKEG LOVASEG 7
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Qpecg AdaokaAiog 40+2E

@Oodptog Epyaoiag 210

Yroxpewtiko / EmAoyng | YMOXpEWTIKO

YnevBuvog Mabniuatog | I. M. Mdatong

Alddokwv r. M. Natong
Erikoupikd Mpoowriko
Tponog AdaokaAiog Oewpntkn AdaokaAia, Epyaoctnplakég Aoknoelg, Epyaocieg, E€etaoelg
AfloAoynon Mpoobdog, Epyaocieg, TeAwkn EEETaon
TeAwn e€€taon 50%, Epyaotrplo 50%

Mpoamnattolueva

NEPIFPA®H
ZKOTOG

Eloaywyn ota Pndlakd KUKAWUATO TIOU XPNOLUOTIOLOUVTOL O NAEKTPOVIKOUC UTIOAOYLOTEG, CUOTHUOTO €AEyXOU, CUOTHUATA
petadoong Sedopévwy Kal AAAWV edappoywy ou anattouv PndLakd NAEKTPOVIKO UALKO (TT.X. LLKPOUTIOAOYLOTEG, UIKPONAEKTPOVLKH)

Ma6Onolakd AntoteAécparta

‘Exovtag oAoKANPWOEL ETUTUXWGE TO PABNUa ol omtoudaotég Ba eivat og B€on va:
e AvoAUel Pndlakd KuKAwpata
o JxedlalelL — mpooopolwvel Pnolakd KUKAwpata
e Emokevalel kot va cuvtnpel Pndlaka KukAwpoto
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AVTIKELLEVA TTOU KOAUTTTOVTOL
e Auadika cuothuata
o Avadikol apBuot
o Metatponn Baong aplBuou
o Oktadikol kat dekaefadikol aplOpot
O ZUMMAnpwUOTA
o MNpoonpacuévol Suadikol aptBuot
o Avadikol KwOLKEG
e AAyeBpa Boole kot AoyLkEG PAteLG
o Afwparta diyeBpag Boole
o Oswpnuoata dlyeBpag Boole
o Zuvaptnoelg Boole
o Kavovikeg popdeg ouvaptriocewyv Boole
o  Wndrakeg AoyLkeg MUAEG
e Amlomoinon cuvaptioswv Boole
o Xapteg Karnaugh
o Am\omnoinon ywopévwyv aBpolopdtwyv
o Am\omnoinon aBpolopATWY YIVOUEVWV
o ZuvOnkeg adladopiag
e Juvduaotikn AoyLkn
o Awdikaocia oxedloopou
Awadikaoia avaluong
ABpoloTég
AdalpETeg
KwS&1KkomonTéG Kal amoKwSIKOMOoLNTES
Metatpormeic KwSikwv
JUYKPLTEG
MOAUTIAEKTEC

O O O O 0O O O
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o Mvnueg avayvwong pévo (ROM)
o Mpoypappatilopevn Aoyikn apataén (PLA)
o Npoypappatilopevn napataén Aoywkng (PAL)
e JUyxpova akoAouBLaKA KUKAWMOTA
o Flip—Flops
o AvdAuon cUyxpovwyv 0KOAOUBLOKWY KUKAWUATWY
o Zxebloon olyxpovwv akoAoUBLOKWY KUKAWUATWY
e Kataxwpnteg, amaplOuUnTEG Kol LOVASEC UVUNG
o Koatoaxwpntég
o AnoaplBuntég
o KukAwpoata geAéyxou
o Mvnpeg tuxaiag npoomnéhaong (RAM)
o Kwbikeg 810pbwong opaApdatwyv
e  AAYOPLOULKEG LNXAVEG KOTOOTACEWV
o Awypappata ASM
o Ofpata xpoviouou
o YAormoinon gAéyxou
o YAormoinon pe MOAUTIAEKTEG
o YAomoinon pe PLA
e AcUyyxpova akoAouBLakd KuKAwpata
o Avaluon aoUyXpovwV aKOAOUBLAKWY KUKAWUATWY
o KukAwpoto e HavOaAWTEC
o Ixebilaon aclyxpovwv oKoAOUBLAKWY KUKAWUATWV
e  OAOKANPWUEVA KUKAWUOTO
NoykiG tpaviiotop — tpaviiotop (TTL)
o Noywkng ouZeuénc exkmoprmou (ECL)
o Metalou — ofeldiov — nuiaywyou (MOS)
o ZupmAnpwpotikov MOS (CMOS)

o
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e Bnuatikol cwpot
o Kataokeun e€aptnuatwy LIFO
o Kataokeun e€aptnuatwv FIFO
@]

Epyaotnplakég ACKNOELG
Epyaotnplakn ekmaibeuon twv GpoLtnTwy mpayUatonolwvtag 13 epyactnplokEG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKELUEVA
NG BewpnTikng dtdackaAiog. OL acknoelg Ba eival MTPooavATOALOUEVEG TAVW OTa akoAouBa media:
e MeA€tn Aoyikwv uAwv AND, OR, NOT
e  MeAétn Aoyikwv uAwv NAND, NOR, XOR
e MeA€tn vopwv aiyeBpag Boole
e MeAétn amlonoinong AoyKwv cuvaptnoewv e Tiivaka Karnaugh
e  MeA€tn KUKAWHATWY aBpolong — adaipeong
o  MEeAETN KUKAWUATWY TTOAUTTAEKTWY KOl UAOTIOLNGN AOYLIKWY CUVAPTACEWV LLE TIOAUTIAEKTN
e MeAétn JK Flip-Flop
e  MEeAETn OUYXPOVWV UETPNTWV
o  MEeAETn aoLYXPOVWY LETPNTWV
o  MEeAETn KUKAWUATWYV Kataxwpntwv (Registers)
e  MeA€tn akoAouBLakoU KUKAWUATOG )
o  MeA€tn oelplakol akoAouBLaKoU KUKAWUATOG

ALSaKTIKEG Kol MaOnoLaKEG SpaoTnPLOTNTES

O uéBodol Sidaokaliag neptAapfdavouv:
e [lapadoaotakn StdackaAia pe SLIHAEEELC OTIC OTTOLEC XpNOLUOTOoLoUVTOL TEXVOAOYLEC TTOAUESWV KoL To dladiktuo,
e emiluon aokNoewy,
®  EPYAOTNPLOKEC ETILOEIEELC,
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o eMIPBAEMOUEVEC EPYOOTNPLOKEG ACKAOELG, KOl
e cfopolwoelg e xprion H/Y.

OL paBnolakég Spaoctnplotnteg nepthappavouv

e Xpnon amo Toug oouSAOTEG EPYACTNPLAKWY OPYAVWY KAl UALKWYV yla TNV uAomoinon kot avaluon Pndlakwyv KUKAWUATWY,
e emiluon aoKNOEWV,

e UAomoinon opadIKWVY EpyacLwy,

e xpnon AoylopkoU yla oxediaon Kot EEOUOLWON KUKAWUATWY,

®  QTOMLKN MEAETN KalL

o £fETAOELG YPAITEG I KOL TIPODOPLKEG.

BiBAoypadia

EAANVIKA:

1) Wndrakn 2xedbiaon & CD

Kw&ikog BiBAiov otov EUdo0: 9783

‘Ekdoon: 4n £€k6./2010

Juyypadeic: Mano Morris, Ciletti Michael

ISBN: 978-960-7182-66-1

TUToG: ZUyypapuO

AwaBgtnc (Ek6otng): A. NANAZQTHPIOY & ZIA OE

2) Wnolakd nAEKTPOVIKA
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Kwbikog BiBAlou otov EUSogo: 14795

‘Ekdoon: 1n €x6./2007

Juyypadeic: Floyd Thomas L.

ISBN: 978-960-411-646-1

TOMoOG: Z0yypappa

AwaBétnc (Ek60tnG): ITEAAA NAPIKOY & ZIA OE

ZevoyAwaoon:

1) Mano M. M., Digital Design. Englegood Cliffs, NJ: Prentice—Hall 1991.

2) Cavanagh J. J., Digital Computer Arithmetic, New York: McGraw—Hill 1984.

3) Tocci R. J., Digital Systems Principles and Application, Englegood Cliffs, NJ: Prentice—Hall 1988.
4) Mano M. M., Computer Engineering: Hardware Design. Englegood Cliffs, NJ: Prentice—Hall 1988.
5) Hill F. J. and Peterson G. R., Introduction to Switching Theory and Logical Design, New York: John Wiley 1981.
6) Mano M. M., Computer System Architecture, Englegood Cliffs, NJ: Prentice—Hall 1982.

7) Programmable Logic Data Book. Dallas: Texas Instruments, 1988.

8) Kohavi Z., Switching and Automata Theory, New York: McGraw—Hill 1978.

9) The TTL Logic Data Book. Dallas: Texas Instruments, 1988.

10) LSI Logic Data Book. Dallas: Texas Instruments, 1988.

11) Memory Components Handbook. Santa Clara, CA: Intel 1986.
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EE-3031 AIAAOZH & TPAMMEZ METADOPAZX

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog AIAAOZH H/K & TPAMMEZ METADOPAX
Kwbikdg Mabnpatog EE-3031

Otwpia / Epyaotriplo Oswpia + Epyaotrplo

E¢aunvo Albaokaliag T

MOTWTIKEG LOVASEG 5.5

Qpecg AdaokaAiog 30+2E

@®odptog Epyaoiag 160

Yroxpewtiko / EmAoyng | YMOXPeEWTIKO

YnevBuvog Mabrpatog

Abaokwv

Ap. Imupidwv MikpoUANG

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg

Aflohoynon

Mpdodog, Epyacieg, TeAkn E€ETaon
TeAwkn e&étaon 50%, Epyactriplo 50%

Mpoarmnattolueva
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NEPITPAOH

ZKOTOG

YKOTOG TOU Hadrpatog eivat n meplypadr Twv Hadnuatikwyv e€lowoswv mou Stémouv tn dtadoon H/M kupdtwyv ot Stadopa péoa
aAAQ Kol TwV Baotlkwy peyeBwv ekmopmnic kat AnPng H/M aktwvoBoliag pe épudacn otnv HEAETN TWV GUCLIKWV PLNXOVIOUWV SLddoong
NG NAEKTPLKAG SLEYEPONG OTNV YPAUN LETAPOPAC, TNV Mpocapuoyn cUVOETHC avtiotaong, aAAd kat tnv dtaduyr Tou KUUATOC OTO
Kevo. Emiong oto pabnua nepypadovrtat Stadopetikd péoa dtadoong eAcuBEpoU xwpou avaAoya UE T GUXVOTNTA TOU KUPOTOC
(r.x. ebadka kUpata, Tpornoodalplka-lovoodalplkd KUpata) Kot culntouvtal ol puolkol pnxaviopol mou kabopilouv TIC aMWAELEC
Kot Tov §popo dtadoaong oe kABe péoo. TENOG eplypadeTal aVaAUTLIKA N KEpAia oav YpopUn LETADOPAG KOl LEAETWVTOL T
XOPOAKTNPLOTIKA avAKAaonG-amoAafnc HEow epLypadnc Le Tn uATpa okédaaong (S-matrix), KaBwe Kal LECW TNG LETATPOTIAG TWV S-
TIAPOUETPpWY O ocUVOeTN avtiotaon (Xaptng Smith).

Mabnolakd AntoteAéopata
‘Exovtac oAoOKANPWOEL EMUTUXWCE TO HABNnua ol omoudaoteg Ba eivat og B€on va:

e Na KatavooUv Toug GuatkoUS pnxaviopoug Stddoong twv H/M Kupdtwv os SLadopeTIKA HEéoa avaAoya LE TV cuXVOTNTA
TOUC KOL TOUG UNXOVLIOMOUC ATTWAELWY TIOU EMNPEAIOUV TNV OLOTNTA TOU AAUBAVOUEVOU ONUATOG 0TA OUYXPOVO CUOTHLATA
00UPUOTWVY ETIKOLVWVLWV.

e Na yvwpilouv Toug puctkoUC UNXaVIoUoUG Stadoong tTnG NAEKTPLKAG SLEYEPONG OTNV KEPALa, oav Ypapun HeTadopdg, KoL tng
Sladuyng Tou KUPATOG 0To EAeUBEPO XWPO, KABWGE KoL Ta Bactkd peyEOn exkmounng kot AnPng H/M axtivoPoAiag

e Na umopouUv va urtoAoyilouv ta BaoLKA XapOKTNPLOTIKA TWV YPOUUWY LETAPOPAC, TTOU a.pOopOoUV TA XAPOKTNPLOTIKA
avakAaong-amoAafng péow meptypadng pe T pNTpa okédaong (S-matrix), KaBwWC KAl LEOW TNG LETATPOT G TWV S-
TIAPOUETPWY O cUVOeTN avtiotaon (Xaptng Smith)

AvTikeipeva tou KaAumtovta
e  Quotkoi unxaviopol Stadoong H/M kupdtwy otov eAeVBepo xwWpPo
e  Quowol pnxaviopol dtadoong otn ypapun petadopds, Baokd peyedn ekmounng-Andng H/M aktwvoBoAiag
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e Katavonon Baolkwv XapoKTNPLOTIKWY YPAUUWY HETAGOPAC, XAPAKTNPLOTIKA avakAaong-anoAafng, uitpa okedaong,
oULVBeTH avtiotaon, xaptng Smith

Epyaoctnplakég ACKNOELG
Epyaotnplakn ekmaibeuon twv GpoLtnTwy mpayUatonolwvtag 13 epyactnpLlokEG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKEIPEVA
NG BewpnTikng ddackaAiag. OL acknoelg Ba elval TPOCAVATOALOMEVEG TTAVW OTa akoAouBa media:

e  METPnon XapaAKTNPLOTIKWY avAKAaonG-amoAaBng ypapupuwy HeTadopdg. YIIOAOYLOUOG LATPAC OKESAONC.

e  YMoAoyLoMOG oUVOETNC avtioTtaong YPaUUng LETadopAc- Xaptng Smith.

e [lpooopolwon TUTIKWY aoUpUaTwV eVEewV. YTOAOYLOUOG amWAELAG- LEAETN padlokaAung.

e  Métpnon Baotkwv peyebwv ekrmopnn¢-Andng H/M aktivoBoliac. Métpnon évtacng nediou, amolafng Kepaiag.

ALSaKTIKEG Kot MaOnoLakéG SpaoTnPLOTNTES

OL péBobol Sidaokaliag nepthappfavouv:

Napadooiakn ddaockalia pe Slalééelg o aibBouoa otnv omola xpnotomnololvTal EMUTAEOV TwV cuvBwv HeBOdwV, TEXVOAOYLEC
TIOAUEOWV, ETIAUGCTN OLOKNOEWVY, EPYACTNPLAKEG ETUSEIEELC YPAUUWY LETADOPAC KAL TUTILKWY KEPALWV, ETUBAEMOUEVEC
EPYOOTNPLAKEC AOKAOELG, KAl EEOUOLWOELG acUppaTtwV (eVEswv pe xprion H/Y.

Ot paOnolakég Spaotnplotnteg neptAappavouv

Xprion armo Toug oTouSA0TEG EPYOOTNPLOKWY OPYAVWY KAl UALKWYV YLOL TNV AVAAUGH YPAUUWY HETAdOPAC, TNV LEAETN TUTILKWV
ULKPOKUMOTIKWY XOPOKTNPLOTIKWY, ETUAUGH OKNOEWV, UAOTIOLNGCN OUASIKWY EPYACLWV, XPron AOYLOLLKOU yila oxedlaon kat
efopolwon aoclppatwy {evéswv oe Stadopetika péaa SLAdoong, ATOULKN LEAETN KoL EEETACELS YPATITEC N KOl TTPODOPLKEC KUPLWG
OTO EPYQOTHPLO.
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BiBAoypadia

EAANVKA:

1. Eloaywyn otn Awddoon H/M Kupdtwy, A. Naoolonoulou-2. NMaktitn, Ekddoelg lwv
2. Kepaieg, Avaluon k 2xeblaon, C.A. Balanis, Ek60oeLg lwv
3. Ewoaywyn otnv HAektpoduvapuikn, Topoc Il, D. J. Grifiths, Maveniotnuiakég Ekdooelg KpAtng

EE-3041 - HAEKTPOMAINHTIZMOZ

BAZIKEZ NAHPO®OPIEZ

Tunua HA€KTPOVIKAG
TitAo¢ MaBnuatog HAekTpOUAYVNTIOUOG
Kwdkog Mabrpatog EE-3041

Ocswpia / Epyaotriplo Oswpla

E€aunvo Albaokaliag r

MIOTWTLKEG LOVASEC 4
Qpeg AtdaokaAiag 30
@®odptog Epyaoiag 130

Yroxpewtiko / Emhoyng | YIOXpewTIkO

YnevBuvog MaBnpatog | Kwvotavtivog Moutloupng
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AAaoKwv Kwvotavtivog Moutloupng

Emikouptkd Npoowriko

Tpomnog AbaokaAiog Oswpntikn Atbaokalia, Epyaoieg, E¢etaoelg

A&loAoyno
¢ vnen Mpoatpetikni Mpoodog, Mpoalpetikeég Epyaaieg, TeAkn E¢Etaon

Tehwn e€€taon 100%

Mpoamnattolueva

NEPITPAOH

ZKOTOG

JKOTIOC TOU paBrpatog autol gival n mopouciaon Tou apyXwyV KoL TWV VOUWV TIoU SLETTOUV TO NAEKTPLKO, TO HOYVNTIKO KoL TEALKA TO
EVOTIOLNUEVO NAEKTPOUAYVNTIKO Tedio, KaBwC emiong Kal TwV EEALPETIKA ONUOVTIKWY CUUMEPOOUATWY TIOU TIPOKUTITOUV aTd TOUC
VOHUOUC aUuToUG og OTL adopd tn Snuwoupyia kat T S1adoon NAEKTPOUAYVNTIKWY KUHATWY. AutA n yvwon Ba enitpéPel oto
onoudaotr Tou TUAHATog HAEKTPOVIKAG VOl KATAVONOEL TN GUOIKN €pUNnVeia TG cupnepldpopdc MANBouG BACIKWY NAEKTPOVIKWV
otolxeiwv kal dlatdfewv (amd TOV MUKVWTA WG TN YEVVATPLA), EVW Toutoxpova Ba AslToupyroel w¢ amapaitntn €oaywyrn o€
el81IkOTEPA pobnpata HeyoAUTEPWYV EEQUNVWV.

MaBnolakd AntoteAéopata
‘Exovtag oAoOKANPWOEL ETUTUXWGE TO LABNUa oL omtoudaoteg Ba ivat og B€on va:
e Katavoouv Kat va urtoAoyilouv To NAEKTPLKO TteSIO0, TO pPayvNTIKO Tedio, TNV NAEKTPLKA SUVOLLLKI EVEPYELX KOL TO NAEKTPLKO
SUVaLKO O CUOTNUATA ONUELOKWY POPTIWY KAl CUVEXWV KATAVOUWY $opTiou
e Katavoouv kat va urtoAoyilouv puoLka LeyEDN TTou oXETI{OVTOL UE XWPNTLKOTNTEG KAl SINAEKTPLKA UALKA
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e Epunvevouv tn puotkn onuaocia Twv e€lowoswv Maxwell otnv oAokANpwTIKA popdn

AVTIKElEVA TTOU KAAUTITOVTAL
e Auvapelg Coulomb. To nAektpikd medio
e NoOpog Gauss
e HAektpikr) SuVaLKA EVEPYELA KOL NAEKTPLKO SUVAULKO
e  XwpnTKOTNTA KAl SINAEKTPLKA
e [ny£g payvntkoL nediou
e AUVAMELC payvnTkoU mediou
e Eflowoelg Maxwell kot nAeKTpOpOYVNTIKA KUUOTO

A akTikEG Kot MaBnolakég SpaotnpLlotnteg

O uéBodol Sidaokaliog meplhappavouv:

Napadooiakr dtdaokalia pe Slalé€elg, emIBAENOUEVN ETUAUGH LOKOEWV.

Ot paBnolakég Spaoctnplotnteg nepltAappavouv

EniAuon aokrnoswv, UAOTIOLNGCN OUASLKWY EPYACLWV, OTOULKN) MEAETN KOl EEETACELC YPATITEC N KAl TIPODOPLKEC.
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BipAoypadia

EAANVIKR:
1. H.D. Young, Navemotnuiakn Quoikr, topog B, Ekdooelg Namalnon, 2010
R.S. Serway, Physics for Scientists and Engineers, Topog Il: HAektpopayvntiopog, Ekboon A. PeoBavn, 1990
H.C Ohanian, Quoikr topog B: HAektpopayvntiopog —Omntikr, Ekdooelg Zuppetpia, 1991
J. Kraus, HAektpopayvntiopoc, 4" Exdoon, Ekddoetc TUOAa, 1993
R. Feynman, M. Sands, Ot 8taAé€elg Quotkng tou Feynman - TOpog B: HAektpopayvntiopog kat ‘YAn, Ek6ooelg T{oAa, 2009
2. Opaykomoulog, E. BaAapovte, Baoiwkr) HAektpoteyvia Il, Ek6doeig Néwv Texvoloywwv MON. EME., 2001

oukwnN

EE3051—-EIZATQrH 2TA ZY2THMATA MIKPOEAETKTQN

BAZIKEZ NAHPO®OPIEZ

TuRua HAekTpoOVIKAG

TitAo¢ MaBnuatog Elcaywyn ota cuoT AT ULKPOEAEYKTWV
Kwbikdg Mabnpatog EE3051

Oewpla / Epyaoctriplo Oewpia + Epyaotrplo

E€aunvo AbaokaAiag " E€aunvo Zrmouvdwv

MIOTWTLKEG LOVASEC 4
Qpeg AtdaokaAiag 20+2E
ddptog Epyaoiag 120

Yroxpewtiko / EmAoyng | YIOXpEWTIKO
YnevBuvog Mabrjpatog | Ap. KouhoUpag MpnyopLog
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Aldaokwv Ap. KouAoUpag MpnyopLog

Emikouptkd Npoowmikd | -

Tpomnog AbaokaAiog Oswpntikn AbaokalAia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etdoelg
AfloAoynon Mpdodog, Epyacieg, TeAkn E€ETaon

Tehwkn e€€taon 50%, Epyaotrplo 50%
Mpoarmnattolpeva 1) BAZIKEX AOMEZ MPOrPAMMATIZMOY 2YZTHMATQN

2) ANTIKEIMENOZTPA®HZ MPOTPAMMATIZMOZ — EOAPMOTE2

NEPITPAOH

ZKOTOG

H ouyxpovn texvoloyia Baoiletal oAoéva Kol MEPLOCOTEPO OE CUOTHUATA HUIKPOeAEYKTwWY. O KAASOG auTOg eival €vag amd Toug
TaXUTEPA AVATITUCOOUEVOUG KAASOUG TNG NAEKTPOVIKAG. TG LEPEG HAG, OL LKPOEAEYKTEG epdavilovtal oxedov oe KABe NAEKTPOVLKNA
OUOKEUN. ML OLKOYEVEL ULKPOEAEYKTWY TIOU XPNOLLOTIOLOUVTOL EKTETAMEVA OAMEPA Elval oL pikpoeAeykTEG AVR. AuTog elval Kal o
Baolkog AOyog mou eTAEXONKE OQUTA N OLKOYEVELX WLKPOEAEYKTWY, Yl TNV KOTOVONON QUTWV TWV CUCTNUATWY. ZKOTOC TOU
HOoOAUATOC aUTOU €lval val €l0AyEL TOUC GOLTNTEC OTOV KOOMO TWV MLIKPOEAEYKTWV Kal TwV duvatotnTwv toud. Etol, apyka
TIAPOUCLAETAL N OPXLITEKTOVIKA TNG KEVIPLKAG Hovadag emefepyaoiog Kol KATOMV OVAAUOVTIAL PEPLKEG ATO TIG MEPLPEPELAKEG
HOVASEC IOV EVOWMOTWVEL Mo TNV MARPN Katavonon tng Aettoupyiag touc, mapouotalovtal mopadsiypoto mPoypaUUOTIOHoU O
YAwooa punxaving Assembly.

Mabnolakd AntoteAéopata

‘Exovtag OAOKANPWOEL EMITUXWCE TO Habnua ol omoudaoteg Ba eival og B€on va:
e Na oxeblalouv Kat va avaAUouV KUKAWMOTO UE PLKPOEAEYKTEC
e Na XpnoLLOTOLOUV TA EVOWUATWUEVA TIEPLPEPELAKA TWV HLKPOEAEYKTWV
e Na npoypappatilouv os yh\wooa Assembly HIKpOEAEYKTEG
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AVTIKELMEVA TTOU KOAUTTTOVTOL

e ELoOoywyn 0TOUG UIKPOEAEYKTEG - BaolkéG €vvoleg Kat apxEC Aettoupyiag - Asttoupyikad Staypappata - AtauvAot EAéyyou,
Agdopévwy Kal AleuBUVOEWYV - ZUCTAUATA UVNUWV
(2 wpeg)

e  ApXLTEKTOVIKN pLKpogAeykTtwVv (von Neuman - Harvard) - Pemeptoplo evtoAwv (CISC, RISC, VLIW) - Texviky cwAnvwong
(Pipelining) - MNpoypappatiotikd MovtéAo (Accumulator Based - General Purpose Registers)
(2 wpeg)

e B0OOLKA KUKAWUOTO UTOOTNPLENG UKPOEAEYKTWY - OLkoyEveleg MikpoeAeykTtwVv AVR - XapaKkTnploTikd pikpoeAeyktwv AVR 8-
bit
(2 wpeg)

o Eibn pvnuwv pikpogAeyktn (Lvnun dedopévwv SRAM, pviun dedouévwv EEPROM, pvrun nipoypappatog FLASH) - Eloaywyn
oto penepPtoplo evtodwv AVR (Op-code, xpovol ekTEAETNG EVIOAWV)

(2 wpeg)

e [leplypappo mpoypappatog o yYAwooo pnxavng Assembly yia AVR - Eloaywyr otnv Xpron S1ovuopatwy SLakomwv
(2 wpeg)

e [lpoypappatiopoc os yh\waooa pnxovng Assembly yia AVR - AGKAOELG
(6 wpeg)

o [Nepidepelakad Twv PikpoeAeyktwv AVR - KukAwpoata xpoviopoU - MapdAAnAeg mopteg Eloodou/EEG60U - EEwTEPIKEG ALOKOTIEG
- XpovIoTEG MeTpnTEC - Zelplakeg mMOpTeg USART - Zelplakég mopteg SPI - Zelplakeg mopteg TWI - Metetponéag AvaloyLkou
onuartog os Wnolako - AVoAoyLlkog ZUYKPLTAG.

(6 wpeg)

e [lpoypappatiopnoc oe yl\wooa pnxovng Assembly yia AVR pe xprion Alakomwv.

(4 wpeg)

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 110



Epyaoctnplakég ACKNOELG

Epyaotnplakn ekmaibeuon Twv GoltnTwy mpayUatonolwvtog 13 epyactnplakéG 0OKNOELG EOTIAOUEVEG OTA BOCIKOTEPQ AVTIKELLEVA
NG BewpnTikng ddaokaAiog. OL acknoelg Ba elval MPooavATOALOUEVEG TAVW OTa akoAouBa media:

e Eloaywyn otoug pikpoeAeykteg AVR

e Avamrtuélakn diataén STK600

e Efowkeiwon oto neptBaiiov mpoypappatipou AVR Studio
e Pemeptodplo evioAwv Assembly - Xpoviopog

e [leplypappo TPOYPAUUATOC 0 YAwooa unxavng - WeuboevtoAég
o Audidpopeg Mopteg Eloddou/EEG60L (1/0) (a)

o Audidpopeg Mopteg Eloddou/EEGS0U (1/0) (B)

e Awaxeipion Mvnung (a)

e Awaxeipion Mvrung (B)

o AplOBuntikeg Katl Aoyikég Mpagelg

e JwpPOG - YIIOPOUTIVEG

e  XpovioTtég/AmoplOunTEG

e AwaviUopata AloKomwy

ALSaKTIKEG Kol MaOnoLaKEG SpaoTnPLOTNTES

O uéBodol Sidaokaliag neptAapfavouv:

MNapadooiakr di6aokaAia pe SLAAEEELC OTIC OTIOLEC XPNOLUOTIOLOUVTOL TEXVOAOYLEC TTOAUPESWY Kot To Stadiktuo, eMiAUCN AOKAOEWVY,
EPYOOTNPLAKEC ETUSEIEELG, EMIBAETIOUEVEC EPYACTNPLAKEG AOKIOELG KAl APKETEG EEOUOLWOELG KUKAWUATWY UE ULKPOEAEYKTEC o€ H/Y.

Ot paOnolakég Spaotnplotnteg neptAapBavouv

Xprion amnod toug omouSaoTEG avanmTtuélakwy Hovadwy omwg to STK600 kot AAAwV UALKWV yLa TNV UAomoinon kat avaAuvon Pndlakwyv
KUKAWMATWY HE UIKPOEAEYKTEC, EMIAUON AOKAOEWV, UAOTOiNoN opadlkwy epyactwy, xprion Aoylopikou AVR Studio yla avamtuén
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TIPOYPOUHATWY KoL EEOUOLWOT) TOUC, ATOULKN UEAETN KL EEETAOELG YPATITEG 1) KO TIPODOPLKEG.

BiBAoypadia

EAANVIKR:

1)  "IYITHMATA MIKPOYMOAOFIZTQN Il - Mikpogheyktég AVR kan PIC" - Mekpeotl Klapdh - Exd6oelg Tuppetpia 2009 - ISBN
978-960-266-269-7

2)  "Npoypappatilovriag tov MikpoeAeykty AVR" - Dhananjay V. Gadre - Metadpaon ota EAAnvika - Ekdooelg T{oAag 2001 -
ISBN 960-8050-51-1

3)  "AouR kaw Asttovpyia MikpoimoAoylotwv kat MikpogAeyktwv" - Xatlnykaildag A. - Ekdooelc Zuppetpia 2009 - MNamnovAng 2. &
A. - Kailep X. O.E. - ISBN: 978-960-930758-1

ZevoyAwoon:
1) "Programming and Customizing the AVR Microcontroller" - Dhananjay V. Gadre - Publisher: McGraw-Hill/TAB Electronics -
ISBN: 978-007-134666-5

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 112



EE-3061 — ZTATIZTIKH & OEQPIA NMIOGANOTHTQN

BAZIKEZ NAHPO®OPIEZ

Tunua

HAEKTPOVIKAG

TitAo¢ MaBrpatog

ZTATIZTIKH & OEQPIA MIGANOTHTQN

Kwdikog Mabnpatog

EE-3061

Otwpia / Epyaotriplo Oswpia
E¢aunvo Albaokaliag r
MOTWTIKEG LOVASEG 2,5

Qpecg AdaokaAiog 20

@®odptog Epyaoiag 80
Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

Xprotog Kitoog, KaBnyntrg

Abaokwv

Xpnoto¢ Kitoog, KaBnyntng

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AtbaokaAia, E¢staoelg

Aflohoynon

Mpdodog, TeAkn EEETaon
TeAwkn e&étaon 100%

Mpoarmnattolueva
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NEPITPAOH

ZKOTOG

Mabnolakd AntoteAéopata

AVTIKELLEVA TTOU KOAUTTTOVTOL
ZtatioTiki Kat Oswpia Mbavotitwy
e Xwpol MBavotntwyv
e Agopeupévn mBavotnta
e  ALOKPLTEC KOL OUVEXEIG KOATOVOUEG
e Eflowoelg Stadopwv
o O HETAOXNUATLOTAG Z KAl N OUVEALEN OTNV ZTATLOTLKA
e XOPOAKTNPLOTIKEG CUVAPTAOELS
e [loAupetaBAntr kavovikn Katavoun
e JUvbeon MabBnuaTIKwV Kal ZTOTLOTIKNAG

e [IAnBuouog Kal delypa

e  EKTUNTIKA
1. Ektuntég Meyiotng MiBavodaveiag
2. MéEBobog EAayiotwyv Tetpaywvwv (MET)
3. Tpwwvopuetpwn MET

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 114



4. MET kal lewpetpia
5. EAdxLoto Méoo Tetpaywvikd IPaipa
6. IdAAUATO KATAOTAONG

e H £vvola tou BopuBou

ALaKPLTOC TPOOOETIKOC

Juvexng mPooBeTIkOG pe Slakplti elcodo
@bpuBog katda Gauss

Mnyég kat Atadoon opoApdTwy
AflomioTia cuoTAUATOC

uhwnNeE

e JTOXOOTIKEC Slepyaoieg

Katd Gauss

Katd Markov

Katd Poisson

Martingales

Odopa loxvog

MPOUULIKA cuoThuaTa
MBavoBewpnTLKA XWPNTIKOTNG SIKTUOU

NouswN e

e Evrtponia
Fevika
Asopeupévn
Oswpnua Meyilotng Evtporiag
MAnpodopia kat ABeBatdtnta
MAnpodopia katd Fisher, Shannon

6. 2Uvdeon Ue To Bewpnua tou Shannon
Evtportia MNpappkol ZUCTANATOG

uhwnN e
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ALSaKTIKEG Kol MaOnoLlakéG SpaotneLOTNTES

BipAoypadia

EAANVIKR:

ZevoyAwoon:
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4° E€Aunvo Zmoudwv
EE-4011
MIKPOENMEZEPTAZTEZ — MPOTPAMMATIZOMENA WHOIAKA ZYZTHMATA

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG

TitAog MaBnpatog MIKPOEME=EPTAZTEZ — NPOTPAMMATIZOMENA WH®DIAKA 2Y:THMATA

Kwbikdg Mabrpoatog EE-4011

Oewpla / Epyactriplo Qewpla + Epyaotrplo

E€apnvo AbaokaAiog A

MIOTWTLKEG LOVASEC 6.5
Qpeg AtdaokaAiag 40+2E
ddptog Epyaoiag 205

Yroxpewtiko / EmAoyng | YMOXpEWTIKO

YnevBuvog Mabniuatog | Zrupibwv ABnvaiog

Addokwv Irnupidwv ABnvaiog

Eruikoupikd Mpoowmikd | Nikog Namadnuntpiou

Tpomnog AbaokaAiog Oswpntikn AbaokalAia, Epyaotnplakég Aoknoelg, EEetdoelg
A&loAdynon Tehwn e€€taon 50%, Epyaotrplo 50%

Mpoarmnattolpeva
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NEPITPAOH

ZKOTOG

H katavonon tn¢ E0WTEPLKNG APXLTEKTOVIKNC TWV OUYXPOVWYV UTTOAOYLOTIKWY CUCTNHATWY KOL N ETUKOLVWVIA TOUG UE EEWTEPIKEC
povadeg /0.

H xpnion Field Programmable Gate Arrays (FPGAs) yla tnv uAomoinon Pndlakwyv cuotTnUAtwy HEow YAwooag meplypadic UALKOU
(VHDL).

AVTIKELLEVA TTOU KAAUTTTOVTOL

Mikpoeme€epyaoteg 16, 32 kal 64 bits (pemeptdpLo EVIOAWYV, TIPOYPAUUATIOUOG 0 CUUBOALKH YAWOOO, KUKAWUATA TIPOCAPUOYAG
MVAUNG Kal eloddou - e€66ou).

e Avanopaoctacn 6edopévwy — ZuoTthuata apidpnong

e Opyavwon ZuoTnuatwy — ApXLTEKTOVLKN YITOAOYLOTWY

e Opyavwon pvnung kat AteuBuvolodotnon

o  MetafAnTég Kat Aopég AeSopévwv

e Peneptodplo EvioAwv

e Avamtuén MpoypapUATWY UE Xpron cUMBOALKN G YAWCGCOC

Field Programmable Gate Arrays (FPGAs) kat uhomoinon Pndlakwyv cuotnuatwyv péocw yA\wooag neptypadnig uAkou (VHDL).

e Ewoaywyn otn Nwooa Nepypadng YAtkou VHDL.
e AvaAuon twv Apxltektovikwv FPGA. ApopoAdynon katl Evowpatwpévec Movadeg Enefepyaciag. Mvrun os FPGAs.
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e Baolkég Asttoupyieg evog FPGA. Texvoloyieg NMpoypappatiopol kot YALKO.
e TomoBétnon kat ApopoAdynon YAkoU kot Movadwv oe FPGAs.
e JUvBeon pe VHDL pe Baon FPGAs kal oxedlaon e UTIOAOYLOTLKA EpYaAEiaL.

EpyaotnplakéG AGKNOELG

Epyaotnplakni ekmaibevon twv doltntwv HeE mpaypatonoinon 13 epyaotnploKwWV OOKNOEWV EOTINOUMEVWY OTa BaolkOTEpQ

avTIKelpeva NG Bewpntikng didaokaliag. Ol aoknoels Ba ival TPooavaTOALOUEVEG TTAVW oTa akoAouBa media:
1. EKTtUMwon otabepwVv KoL TOPAUETPLKWY UNVULATWY KOL TIEPLEXOUEVWY KATAXWPNTA.
Metadopd - enefepyaoia block dedopévwv.
Eloaywyn 6edopévwy amo tn ypapun evtoAng (Program segment prefix — Data transfer area).
Kataotaon apxeiwv KataAoyou.
Avamntuén Bpoxwv Pe eVTOAEG oUYKpLONG - SlakAadwaong.
Aettoupyieg Video.
Xpnon ypadkwv.
Eloaywyn oto Aoylopiko Quartus Il
Yxedlaon kKukAwpatog mAnpouc abpototr) pe VHDL kat uhomoinon os FPGA.
. 2xeblaon ApBuntikng Aoyikng Movadac kat uhomoinon o FPGA.
. 2xeblaon Mvung Tuxaiag Npoomnélaong (RAM).
. Elcaywyn og Intellectual Property - IP Cores.
. MeAétn DDR-SDRAM-Controller Core.

W NoOUhWN

=R R
W N R O

ASakTIKEG Kot MaBnolakég 5paotnpLOTNTES

OL péBodol Sibackaliog nepthappfavouv:

Napadooiakr dtdaokalia pe Stalé€elg oTic omoieg cupmepAapBavovtal TexVoAoyleg MOAUUECWY Kal TO SLabIKTUO, EPYACTNPLAKEG
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erubeifelg oe FPGA development Kits, emBAEOUEVEC EPYAOTNPLAKEG OLOKNOELG, LEAETN ECWTEPLKIG APXLTEKTOVIKNG
HLKPOETIEEEPYAOTWY KOLL TIPOYPOUUOTIOMO HLKPOETIEEEPYACTWY LLE XPON AOYLOUIKOU £E0MOLWONG TNG ECWTEPLKNG OLPXLTEKTOVIKAG.

OL paBnolakég dpaoctnpLotnteg nepthappavouv
Xprion amo toug ormoudaoTEG AOYLOULKOU YLa TIPOYPOUUOTIONO HULKPOETEEEPYAOTWY KABWG KOl XpPrion €PYAOTNPLOKWY QVATTTUELOKWY

epyaAeiwv yla tnv vAomoinon PYndlakwyv cuotnuatwy pe FPGASs, emiluon aoKNOEWV, ATOULKA UEAETN KO EEETACELG YPOITTEG ) KO
TIPOPOPLKEG KATA TN SLAPKELD TWV ACKNOEWV.

BiBAoypadia

EAANVIKR:

APXLTEKTOVIKI], 0pYAVWON KAl TIPOYPAUUATIONOG pikpoUmoAoylotwy, . Kéylag, Zuyxpovn Exkdotikr) 2005, ISBN 960-8165-87-3, oeA.
721

Mukpoeme€epyaoTteg Kot Zxedlaopog MikpoUmoAoylotikwy Zuotnudtwy, . @. Ake€iou, N. X. Netp€AAng, ekdotng MNkovpdag, 2009,
ISBN 960-387-806-5, oe). 656

Juotiuata MikpoimoAoylotwy I, K. NEKMEZTZHZ, Ekddoelg Zuppetpia 2009, ISBN: 9602662697, ISBN13: 9789602662694, oeA. 312
Apxitektoviky Mikpoeneéepyaotwy oelpag Intel 80x86, Mpnyoplddou Mapia, Mavernotiuo ABnvwy, Tuiua NAnpodoptkic &
Emkowvwviwy, 2001

Elcaywyn otov nmpoypapupatiopod pikpoeAeyktwy, FPGA kat CPLD, MmouAtaddakng ZtuAlavog, MatouAidng Nnwpyog, AGnUOTOUAOG
NikoAaog, Exkbooelg T(wAa, ISBN: 978-960-418-291-6, 2010, oeA. 382
Apxttektovikn kat Mpoypappatiopog Mikpoemneéepyaotwy, Navaywwtng MNamdloyAou, IQN, 2010, ogA 406, ISBN 978-960-411-710-9

2xeblaopog KukKAwpATwY e Tn VHDL, Pedroni, Volnei A., KAewbdpiBpog, 2008, ISBN 9789604611188, oeA. 405

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 120


https://www.ebooks.gr/details.php?id=169272

BROWN, ST., Zxeblaon Wnolakwv uotnuatwy pe t yAwooa VHDL, (uetadpacpévo otnv eAAnvikn), Ekdooelg T{LoAa, 2002.

ZevoyAwoon:

Apyxitektovikn ene€epyaoctwy Intel: http://www.intel.com/products/processor/manuals/

8086 mpooopowwtng: http://www.emu8086.com/

Assembly language programming: http://web.sau.edu/LilliskevinM/csci240/masmdocs/

Assembler tutorials: http://www.laynetworks.com/assembly%20tutorials.htm

Microprocessors course: http://www.ece.msstate.edu/~reese/EE3724/

The art of assembly: http://homepage.mac.com/randyhyde/webster.cs.ucr.edu/index.html

Masm Guide: http://seeyc.tripod.com/id4.html

Microcontrollers and microcomputers, principles of software and hardware engineering, Fredrick M. Cady, Oxford University Press,
1997

Windows API Bible, the definite programmers reference, James Conger, Wait Group Press, 1992, ISBN 1-878739-15-8
Programming Solutions Handbook forIBM microcomputers, J. Sanchez, M. Canton, Ranade IBM Series, 1991, ISBN 0-07-054597-9
Designing with FPGAs and CPLDs, Bob Zeidman, Elsevier, 2002, ISBN 1-57820-112-8

Elcaywyn otn VHDL: http://esd.cs.ucr.edu/labs/tutorial/

FPGAs Altera: http://www.altera.com/

FPGAs Xilinx: http://www.xilinx.com/
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http://homepage.mac.com/randyhyde/webster.cs.ucr.edu/index.html
http://seeyc.tripod.com/id4.html
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EE-4021 - 2Y2THMATA AYTOMATOY EAEIMXOY |

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog Juotiuoata Autopatou EAEyyou |
Kwdikog Mabnpatog EE-4021

Otwpia / Epyaotriplo Oswpia

E¢aunvo Albaokaliag N

MOTWTIKEG LOVASEG 6

Qpecg AdaokaAiog 40

@®odptog Epyaoiag 175

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

Ale€avdpidng ANEEavpog

Abaokwv

Ale€avdpidng ANEEavdpog

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn Atbaokalia, Epyaoieg, E¢stdoelg

Aflohoynon

Epyaoieg 30%, Tehwn E€€taon 70%

Mpoarmnattolueva

NEPITPAOH

ZKOTOG

JKOTIOC TOU HaBnpatog ival n elcaywyr Twv GoLtnTtwy oTig BAoKES EVVOLEG TNG AUVOLKAG Kol ToU AuTtopdtou EAEyxou kaBwg Kal n
Sibaokaiio kKhaookwv pebodoloylwv Autopdtou EAEyxou. IStaitepn pdacn Sivetal 0Tto oXeSLAOUO TWV EAEYKTWV KOOWG KoL oTnv
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edappoyr Toug 0€ cUCTAHATA KAl SLEPYAOLEG.

Mabnolakd AntoteAéopata

‘Exovtag oAOKANPWOEL ETTUXWC TO LABNUa oL omoudaoteg Ba eival og B€on va:
e Katavoroouv TI¢ BacLkEG apXEG TTOU SLETIOUV TN SUVOULKI) CUMTEPLPOPA KaL TOV AUTOUATO EAEYXO CUCTNUATWY
e AvoAuoouv, oxedlaoouv Kal UAOTIOLNO0UV EAEYKTEC EPAPUOTIOVTAC KAAOOLKEG TEXVIKEC QUTOUATOU EAEYXOU

AvTIKEipeva TTOU KaAUTTTOVTOL
e Ewoaywyn ota Zuotiuata Autopdtou EAéyxou
e MaBnuatiki Movtehonoinon Zuotnuatwyv Autopdatou EAéyxou / Metaoynuatiopog Laplace
e Juvaptnoels Metadopdg
e Auvoulki Amokplon Zuotnuatwy Mpwtng Kat Aevtepng Tagng
e EvuotdBela Zuotnudatwy — Kputripto Routh - Hurwitz
e EAeyktég P, PI, PD, PID
e Amokplon Zuotnuatwy oto Medio tng Zuxvotntag
e Awaypappata Bode kat Nyquist
e JyeTkn evotdbela - NeplBwpla Evioxuong kat Gaong
e Kpurpla evotaBelag Bode kat Nyquist
e Ewoaywyn otov Wndlakod Autopato EAsyyxo

ASakTIKEG Kot MaBnolakég 5paotnpLOTNTES

O uéBodol dLbaokaliag nepthappavouv:
e [apadoaotakn Stéackalia pe SLAAEEELC OTIC OTTOLEC XpNOLUOTOLOUVTOL TEXVOAOYLEC TTOAUESWV Kol To dltadiktuo
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e EmiAuon aoknoswv pe éudacn os epapuoyEC TuoTnuatwy Autopdtou EAéyxou o cuotrpata kal Slepyacieg
e EfopolwoElg e xprion Tou gpyaleiou Suvaptkng pooopoiwaong Simulink
e [apouciaon tou makétou “Control toolbox” tou Matlab yia oxediaon eheyktwv pe KAaoOIKEG LeBoSoAoyieg

OL paBnotakég dpaotnpLotnteg neplhappavouv

e EmiAuon acknoswv

e YAomoinon opadlkwy epyactwy

e Xpnon tou AoylopikoU Simulink yia oxediacon Kot SUVOULKY TTPOCOUOLWON CUCTNUATWY AUTOUATOU EAEYXOU
e Jxebloon eheyktwv Pe xprion Tou nakétou “Control toolbox” tou Matlab

e Xpnoluomnoinon tou SLadikTtou yla TNV EVPECH MPOCOBETWV MANPOPOPLWV YLO TO HABNU.

e ATOMLKN UEAETN

o [pamntég e€eTAOELS

BiBAoypadia

EAANVIKA:
e DorfR.C., Bishop R.H., “0yxpova cuotrpata auvtopatou ehéyxou”, 11" Ekdoon, Ekddoeig TlioAa
e Kuo B., Golnaraghi F., “Yuotijpata Autopdtou EAéyxou”, 8" EkSoon, Ek8doeLg lwv
e DiStefano J.J.,Stubberud A.R.,Williams I.J., “Oswpla kal mpoBARUATA OTO CUCTIHUATA QUTOUATOU EAEYXOU OVOAOYLKWV KO
Pndrakwv cuotnuatwv”’, 21 Ekdoon, EkS6oeLlg TILOAa
e Molatéotag M.B., “Suotrpata Autopdtou EAéyxou», 2" EkSoon, Tépol A kat B, Ek8doeig TUOAa
e [Napaokevomoulog M., Eloaywyn otov Autopato EAeyyxo, Topol A kat B, Autoékdoon
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ZevoyAwaoon:

e DorfR.C,, Bishop R.H., “Modern Control Systems”, 12t Edition, Prentice Hall
e Golnaraghi F., Kuo B.C., “Automatic Control Systems”, gth Edition, Wiley

e Nise N.S., “Control Systems Engineering”, 6 Edition, Wiley

e D'Azzo J.J, Houpis C.H., “Linear Control System Analysis And Design: Conventional and Modern”, 4™ Edition, McGraw-Hill
e Stubberud A., Williams I., DiStefano J., “Schaum's Outline of Feedback and Control Systems”, 2 Edition, McGraw-Hill

EE-4031 - ZHMATA KAI 2Y2THMATA

BAZIKEZ NAHPO®OPIEZ

Tunua HAEKTPOVIKAG

Titho¢ MaBnpatog JHMATA KAI 2YITHMATA
Kwbikdg Mabrpatog EE-4031

Oswpia / Epyaotriplo Oswpla

E€apnvo AbaokaAiog 4°

MIOTWTLKEG LOVASEC 6

Qpecg Atdaokaliag 40

@®dptog Epyaoiag 175

Yroxpewtiko / EmAoyng | YIOXpeWTIKO

YnevBuvog Mabrjpatog

ABavadolog NaolémouAog, KaBnyntnig

ASAoKkwv

ABavaoilog Naolomoulog, Kabnyntrig

Erikoupikd Mpoowriko

Tpomnog AbaokaAlog

Oswpntikn AtbaokaAia, Aoknoelg - Epyaoiec, E€etdoslc.
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A&loAbynon Oewplia: TeAkn E¢€ETaon 100%
poarnattoupeva Oewpia: 'VwoeLg oo epapUoCHEVA LABNUATIKA Kal Uyodko AoyLouo.
NEPITPA®H
ZKOTOG

O oKOmoG Tou pabnuatog eival n elcaywyn Twv potntwy otn Baotkn Bewpla Twv INUATWY KAl ZUCTNUATWY HECW TNG EKLABNONG
a) TNG Baotkng £€vvolag TO OrUATOG KAl TNG cUMEPLPOPAC Tou oto edio Tou xpovou Kat oto medio Twv cuxvotnTwy, B) TNg £vvolag
TOU CGUOTHMOTOG KOL TOV XOPAKTNPLOUO TOU YpapuLlkou avaAloiwtou (LTI) cuotuatog téco oto medio Tou XpOvou (KOTOOTATIKN
e€lowaon) 600 KkaL oto Medlo TWV CUXVOTATWY HECW TNG ouvapTnong petadopds kat y) Tn PeEAETn tnG aAAnAemnibpaong onuatog —
OUOTNUATOG 0TO Ttedi0 TOU XPOVOU Kal 0To TIESIO TWV CUXVOTHTWV.

Ma6Onolakd AntoteAécpata
Metd tnv oAokARpwon tou padnpatog o pottntrg Oa £XEL AMOKTACEL TLG AMAPAITNTEG YVWOELG Kol SEELOTNTEG WOTE vaL:
e Na avayvwpilel TIC EVVOLEC TOU ONUATOG KAl TOU CUOTAUATOC (GuVEXOUC XpOVOoU), va xapaktnpilel tTn cupunepidopd TouC oTO
nedlo Tou XPOVOU KL TWV CUXVOTHTWV.
e Na npooeyyilel oto medio Tou xpovou Kal oTto MedSio TwV CUXVOTHTWV TNV ATIOKPLON CUYKEKPLUEVOU YPOUUIKOU CUGTHHATOG
OE OUYKEKPLUEVN SLEyepan.
e Na avarmntuéel de€lotnteg oxedlaopol kal uUAomoinong YPaUUIKWY CUCTNUATWY CUVEXOUC XPOVOU.

e Na emAlel cuvOeTa MPOBARHATA LE CWOTH POCEYYLON, avaAuan, Staxeiplon, ouvBeon kal aloAdynon TwWV YVWOEWV TIoU
npooAapPavel otig mapadooelg Bewplag Kol AoKNOEWV.

AvTikeipeva tou KaAumtovta
e JAMOTO KL CUCTAUATA, BACLKEG EVVOLEC, OpLOMOL, SLAKPLON ONUATWY Kal cuoTnuatwy (1 eBdopada).
e Eflowon ypapplkoU Kot avaAAOlwTou XPovika cuothuatoc. Aladoptkr) Kot oAokANpwTtkn eflowon. Ta Baolkd yPOUULKA
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otolxela g HAektpoviknG. AMAA Kal oUvOeTa mapadeiypata Ypapilkwy cuotnuatwy (2 eBSouadeqg).

e OAOKANPWTIKA SLoypAppOTO YPAUUIKOU cuoThatoc, kataotatiki e€lowon (1 eBdouada).

e Avalntnon ¢ $UCLKNAC AmoOKpLonG cuotiuatog. H ekBetikr ouvaptnon. H évvola tng piyadikng cuxvotntog (1 eBdoupada).

e Avalntnon Tng andkpLong YPAUUIKOU CUCTHMOTOG 0 EKOETIKN ouvaptnaon. Zuvaptnon petadopac. Atepelvnon. Mevikevon (1
eBoouada).

e H ouvaptnon Dirac kol 0OUVEXELG CUVAPTAOELG. ZUVAPTNON GUVEALENC Kal EPAPUOYEG. ZUOXETLON KOL UTOCUCYETLON (2
eBSopadeg).

e AvaAuon kal Metaoxnuatiopog Fourier. 1610tnteg edappoyeég (2 efdouadeg).

e Metaoxnuatiopog Laplace (1 eBdopada).

e Metaoxnuatiopog Hilbert (1 eBdopada).

e |6eatd, XaunAonepato kat YPNnmePATo YPAUUKO oUOTNUA. XApOKTNPLOUOG, epapuoyEC (1 eBdopada).

A akTikEG Kot MaBnolakég SpaoctnpLlotnteg

OL pé0obol Sidaokaliag nepthapfavouv:

o AwdaokaAia pe Slalé€el. OswpnTikA Tapouciacn Tou BEUATOC KOl AOKAOELG.

e [lapouaciaon amoteAsopdTwy tnN¢ Bewplag e xprion tng e€opoiwaong pe tn BorBeta tou Aoyoptkol MATLAB - Simulink.
OL paOnolakég Spaoctnplotnteg nepthapBavouv

e Emiluon aoknoswv otnv aibouvoa, oto mivaka. Xtn AUCoN CUUUETEXOUV Kal oL GOLTNTEG.
e Epyaoieg KoL AOKNOELG YLAL TO OTTLTL.
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e Xpnon Aoylopikou (MATLAB — Simulink) yia tnv emiBefaiwon tng Beswplag kat oxediaon - MPOCOUOLWON YPAUUKWY
OUOTNUATWV.
e ATOMLKN UEAETN KOl EEETACELG YPATTTEG 1) KOl TIPOPOPLKEG.

BiBAoypadia

EAANVIKR:

1. A. Naownouvlog, Baowkég uvaptioelg HAektpovikn, Mpappika uotniuata ISBN: 978-960-7344-72-4, €k600elg ZUyxpovn
ExSotikn.

2. H. Anponoulog, Zripata, Zuotiuata kat KukAwpata Zuvexoug xpovou, ISBN 960-92405-0-X

3. Schafer, Yoder, Macclellan, OspeAiwdelg évvoleg Tng enetepyaciag onuatwy, ISBN: 9608771048.

ZevoyAwaoon:
1. Bernd Girod,R. Rabenstein, A. Stenger, Signals and Systems, ISBN 0-471-98800-6, Wiley
2. J.S. Bay, Fondamentals of Linear State Space Systems, WCB/McGraw-Hill, 1999
3. J. Proakis, D. Manolakis., Digital Signal Processing, ISBN: 0132287315

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 128



EE-4041- TaAaviwtég, DiAtpa Kat XpovokuKAwpata

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog Tohaviwtég, OiAtpa kot XpovokuKAwATO
Kwdikog Mabnpatog EE-4041

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo
E¢aunvo Albaokaliag N

MOTWTIKEG LOVASEG 6.5

Qpecg AdaokaAiog 40+2E

®odptog Epyaociag 205

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO
YnevBuvog Mabnuatog | I. M. Matong
Alddokwv r. N. Natong

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg

Aflohoynon Mpdodog, Epyaoieg, TeAkn E€€Taon
TeAwkn e&étaon 50%, Epyaotriplo 50%
Mpoarmnattolueva
NEPITPA®H
ZKOTOG
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M'Vwplula pe tnv avaluon, oxedloon Kal MPooouoiwon OAOKANPWHUEVWY KUKAWUATWY OAWV TWV YPAUUKWY QVOAOYLKWVY
NAEKTPOVIKWY O XOUNAEG Kol UPNAEG ouxvotnTag. ElSikotepa peAeTwvtal BAcIKA KUKAWHATA TAAAVTWIWY, ToAudovnTwy, GiATpwy
KOLL XPOVOKUKAWUATWV.

Mabnolakd AntoteAéopata

‘Exovtag oAOKANPWOEL ETTUXWC TO LABNUa oL omoudaoteg Ba ival og B€on va:
e AvaAuel cuoTApoTa TOAAVIWTWY, GIATPWV KAl XPOVOKUKAWUATWV
o Jyedlalel ouotApaTo TOAAVTIWTWY, GIATPWY KAl XPOVOKUKAWUATWY
e [IpOCOUOLWVEL CUCTAMOTA TAAQAVTIWTWY, GIATPWVY KoL XPOVOKUKAWUATWV

AVTIKELLEVA TTOU KOAUTTTOVTOL
e Elocaoywyn oToug NAEKTPOVIKOU TAAAVIWTEC
o Talaviwtig Wien
TaAaviwtng MetaBeong Odong
ToAavtwtng Authov T
ToAavtwtng Colpitts
ToAavtwtng Hartley
ToAavtwrtng Clapp
o KpuotalAikol TaAaVTWTEC
e Ewoaywyn otoug moAudovnteg
o Movootabng noAudovntrc
o Awotadng¢ moAudovntig
o AotaBng¢ moAudovntig
e Elcoywyn ota XpOVOKUKAWUOTO
o O petpntng 555
o YAormoinon povootaBr moAudovntr pe to 555

0O O O O O
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o YAomoinon actaBr moAudovntn pe To 555
e Elwoaywyn ota madntikd didtpa
o Zuvaptnon Hetadopdag
MoAotL — undevika
MaBnuatikég meplypadeg pidtpwy
OiAtpo XapnAwv Zuxvotntwyv Avwtépou Babuou
®OiAtpo YYnAwv Zuxvotitwyv Avwtépou Babuou
Metaoxnuatiopot didtpwv
o  Oiktpa Lwvng dLEAeuong kot Lwvng AmoKOTAG
e Elwoaywyn ota evepya ¢pidtpa
o  OWtpo XaunAwv Zuxvotitwy Sallen Key dgutépou Babuou e evioxuon
OiAtpo YYnAwv Zuxvotitwy Sallen Key eutépou Babuou pe evioxuon
@iAtpo Zteviig Zwvng AtéAeuong
@iAtpo Ztevig Zwvng ATTOKOTING
@iktpo XapnAwv Zuxvotitwyv MoAlamAwv Avatpododotioewv
®iktpo YYnAwv ZuxvotAtwv MoAAamAwv Avatpododotrioewyv

O O O O O

O O O O O

Epyaotnplokég ACKNOELG

Epyaotnplakni eknaibevon tTwv poltntwy nmpaypatonolwvtas 13 epyactnpLOKEG OLOKINOELG EOTLACUEVEG OTA PACIKOTEPA AVTIKELHEVA

¢ Bewpntikng StdaokaAiag. OL aoknoelg Oa eival mpooavatoAloUéVES TAvw ota akoAouBa nedia:
e Tahavtwtng Colpitts
e Tahavtwtng Wien
e ToaAavtwtng MetdaBsong Oaong
e ToAavtwtAgAutAou T
e  OiAtpo XapnAwv Zuxvotntwy Sallen Key dgutépou Babpol pe evioxuon
o  OiAtpo YYnAwv Zuxvotitwy Sallen Key dgutépou Babuou ue evioxuon
o  OiAtpo Ztevig Zwvng AtéAeuong

YeAiba 131
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o  OiAtpo Ztevng Zwvng ATIOKOTING

o  OiAtpo XapnAwv Zuxvotntwyv MoAlamAwv Avatpododotrioewv
e  OiAtpo YYnAwv Zuxvothtwy MoAlamAwv Avatpododotrioewv
e  OiAtpo XapnAwv Zuxvotntwv Avwtépou Babuou

e  OiAtpo XapnAwv Zuxvotntwv Avwtépou Babuou

o  OiAtpo YYnAwv Zuxvothtwv Avwtépou Babuou

e Edapuoyn tou Bewprnpatog dLxotopnong

e Movootabrg moAudovntrg

e Aotabrg moAudovntng

ALSaKTIKEG Kol MaOnoLlaKkEG SpaoTnPLOTNTES

O néBodol Sidaokaliog neptAapfavouv:

e [lapadoaotakn StéaockaAia pe SLHAEEELC OTIC OTTOLEC XpNOLUOTIOLOUVTAL TEXVOAOYLEC TOAUUEOWY Kal TO SLadikTuo,
e emiluon acKACEWV,

® EPYAOTNPLOKEC eTIOEIEELC,

o eMIBAEMOUEVEC EPYOOTNPLOKEG AOKNOELG, KOl

o cfopolwoelg e xprion H/Y.

Ot paOnolakég Spaotnplotnteg neptAapBavouv
e Xprion amod Toug oTIoUSAOTEG EPYOOTNPLAKWY 0OPYAVWYV KAL UALKWYV yLa TNV VAOTolnon Kal avaAuon Twv KUKAWUATWY,

e emiluon ACKNOEWYV,
e UlAomoinon opadIKWVY EpyacLwy,
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xprion AoylopikoU yla oxediaon kat e€opoiwaon KUKAWUATWY,

OTOULKN HEAETN KoL
€€ETAOELG YPATITEG 1] KOL TIPODOPLKEC.

BiBAoypadia

EAANVIKR:

1) HAektpovikn

Kw&ikog BiPAiou otov EUd0E0: 9496

‘EkSoon: 7n €k6./2010

Zuyypadeic: Malvino Albert Paul

ISBN: 978-960-418-279-4

Tumog: ZUyypaupa

AlaBétne (Ek56Tnc): EKAOZEIZ A. TZIOAA & YIOI O.E.

2) Avoaloyikd ¢idtpa

Kwdikog BiBAiov otov EUdo0: 14454

‘EkSoon: 4n £k6./2007

Juyypadeic: Naktitng Zmupog A.

ISBN: 978-960-411-641-6

Tumog: ZUyypaupa

AwaBétnc (Ek86TNC): STEAAA MAPIKOY & ZIA OF

ZevoyAwoon:
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1) Microelctronic Circuits, M. H. Rashid, PWS Publishing Co., 1999.
2) Microelectronics Circuits, Sedra Smith, HBJ.
3) Microelectronic Circuit Design, R. C.Jaeger, McGraHill.

EE-4051 — ONTIKOHAEKTPONIKH

BAZIKEZ NAHPO®OPIEZ

TuRua HAekTpoVvIKAG

TitAo¢ MaBnuatog OMTLKONAEKTPOVIKNA
Kwdilkog Mabnuatog EE-4051

@ewpia / Epyactriplo Oswpla + Epyaotriplo
E€aunvo AlbaokaAiag A

MIOTWTLKEG LOVASEC 4

Qpeg AtdaokaAiag 20+2E

ddptog Epyaoiag 110

Yroxpewtiko / EmAoyng | YIOXpeWTIKO

YnevBuvog Mabrjpatog

Kwvotavtivo¢ Moutlolpng

ASAoKWYV

Kwvotavtivo¢ Moutlolpng

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AbaokalAia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etdoelg

AfloAoynon

Mpbdodog, Epyacieg, TeAkn E€ETaon
Tehwn e€€taon 50%, Epyaotrplo 50%
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Mpoamnattolueva

NEPIrPA®H

ZKOTOG

JKOTIOG TOU HOBAMOTOC elval n omoKInon Twv BOOKWV YWWOEWV TIoU OXeTi{ovtal UE TIC apXEC AElToupylag Twv oUyXpovwvY
OTITLKONAEKTPOVIKWY OTolXelwv Katl dlatdéewv. Ito mAaiolo tn¢ Bewpiag tou pabrnuatog Ba mapouaotdalovtol ol BACKEC PUGCIKEC
OPXEG TNG YEVVNONG ToU dwTOC Kat tTNG aAAnAemiSpaon tou pe TNV VAN, kabBwg eniong kat n Bfactky doun Kal cupmnepltdopd Twv
omoudalOTEPWY OTTLKONAEKTPOVIKWY SlaTAfEWY. ITO €PYAOTNPLOKO HEPOC TOu pabnuato¢ ot ¢ottntéc¢ Ba aockouvtal ot 13
EPYAOTNPLAKEG OLOKINOELG EOTLOCPEVEG OTNV TOPATAPNON KOL LEAETN TWV OTOUSALOTEPWY AVTIKELLEVWYV TNG BewpnTikn g StdaokaAiag.

Ma6Onolakd AntoteAécpata
‘Exovtag oAoOKANPWOEL ETUTUXWG TO LABNUa oL omtoubdaotég Ba ival og B€on va:

Meplypadouv TIG apxEG AELTOUPYLOC TWV BACLKWY OTITIKONAEKTPOVIKWY Slatafewv

E€nyouv kat va urtoAoyilouv ta Baoika XOpaKTNPLOTIKA TNG akTtvoBoAiag Laser

E€nyouv kat va urtoAoyilouv ta Baoikd XapaKTnpLoTKA TN AElToupyiag Twv pwTtofoATtaikwy oTolxeiwy

E€nyouv kat va uttoAoyilouv Ta BaoKA XOPAKTNELOTIKA TNG Stadoonc aktvoPoliog os SinAeKTplkoUC KUpatodnyoug
AvamtUooouV BACLKA OTITIKA KUKAWUATA E CUVOUOOHO TWV OMAOUCTEPWY OTITIKONAEKTPOVIKWY OTOLYELWV

AVTIKELLEVA TTOU KAAUTTTOVTOL

Elcaywyn otnv aAAnAenidpoaon tou dwtog He tnv VAN
QOwTtonAekTpLlko patvopevo-OwtoaywyLpotnTa
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® AviXVeUTEG PWTOG

o Quwrtotpaviiotop kat pwrodiodot

e LED: Apxég Aettoupyioag kat ebappoyES

e Laser: Apx£g Asttoupylag, OMTIKEG KOWAOTNTEG, EDAPLOVEG

e QwtoPoAtaika oTtolkeia

e AwnAektpikol kupatodnyol: Apxég Aettoupyiag kot epapUoyES

EpyaotnplakéG AGKNOELS

Epyaotnplakn eknaibeuon Twv Gpoltntwy mpaypatonolwvtas 13 epyaoctnpLOKEC 0LOKIOELG EOTLAOUEVEC OTA BACIKOTEPA AVTIKELHEVOL

¢ Bewpntikng StdaokaAiag. Ot acknoelg Oa elval mPooavaTOAOUEVES TTAVW oTa akOoAouBa nedia:
e Quwtoavtiotaon
o Quwtodiodog
e Quwrtotpaviiotop
e OmrtolelKINg
e LED
e Laser KOl ONUELAKES TINYEG
e Nopog Snell, ywvia Brewster, mpoodloplopdg deiktn dtabAaong
o QuwtofoAtaika otolxeia
e [lpocopoiwaon meploxwv otabepotntag Laser
e [lpocopoiwaon AeToupylog OMTIKWY KUKAWUATWY
e AwnAektpkol kupatodnyol —puBuot kupatodiynong

ALSaKTIKEG Kol MaOnoLaKEG SpaoTNPLOTNTES
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OL péBobol Sidackaliag nepthapfavouv:

MNapadootakn Stdaokalia pe Slalé€elg, e€opolwoelg pe xprion H/Y, emiAucn aoknoswv, EpyaoTnpLaKECG ETLOEIEELS, EMIPBAETOUEVEG
EPYOOTNPLAKEG ACKINOELG, XPr1ON AOYLOULIKOU yLa TNV AVAAUGH KAl TIPOCOKOLWOT OMTONAEKTPOVIKWY SLaTALEWV.

Ot paOnolakég Spaoctnplotnteg nepthapBavouv

Xprion armo Toug oToudaoTEG EPYOOTNPLAKWY OPYAVWY KAl UALKWYV YLOL TNV UAOTIOLNGCN KOl aVAAUGH OTTTIKONAEKTPOVIKWY SLATAEEWY,

eMIAUON AOKNOEWV, UAOTIOLNOT OUASLKWY EPYACLWV, XPron AOYLOMLKOU yia oxedlaon kot e€opoiwaon Slatdfewy, aTopLkn LEAETN Kal
€EETAOELC YPATITEC 1 KL TPOPOPIKEC.

BiBAoypadia

EAANVIKR:
7. 1.Singh, OnttonAektpovikn, Ek6ooelg T(LOAa, 1998.
8. 0.Svelto, Apxéc Twv lasers, 2n €ékdoon, EkdooeL ZuppeTpia, 1986.
9. John Wilson - John Hawkes, OmtonAektpovikn: pla eloaywyn, Mavemniotnuiakég Ekdoosilg EMIM, 2007.
10. I. AonuéAAng, MabBniuata Ontikng, M. Tapmoupou Ekdooelg BLBAiwy, 2008
11. AAe€avbpnic A, OnttonAektpovikn, Ekdooelg T{LoAa, 2004

ZevoyAwaoon:
12. 5.0 Kasap, Optoelectronics and Photonics, Prentice-Hall Inc., 2001
13. J.P. Pearsall, Photonics Essentials, publ. Mc Graw Hill, 2003.
14. W.J. Silfast, Laser Fundamentals, publ. Cambridge Univ. Press, 1996
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EE-4061 — HAEKTPONIKH 2XEAIAZH & KATAZKEYH

BAZIKEZ NAHPO®OPIEZ

Tunua

HAEKTPOVIKAG

TitAo¢ MaBrpatog

HAektpovikn Zxedlaon kal Kataokeun

Kwdikog Mabnpatog

EE-4061

Otwpia / Epyaotriplo Epyaotrplo
E¢aunvo Albaokaliag A’ E€dunvo
MOTWTIKEG LOVASEG 30

Qpecg AdaokaAiog 2E

@®odptog Epyaoiag 1
Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

Ap. Toakipidng Oduoaoéag

Abaokwv

Ap. Toakipidng Oduoaoéag

Erikoupikd Mpoowriko

Anuntpilou Ztavpog

Tpomnog AbaokoaAiog

Epyaotnplakég Aoknoelg, Epyaoieg.

Aflohoynon

Epyaoieg — TeAkn Kataokeun

Mpoarmnattolueva

NEPITPAOH

ZKOTOG

H amoktnon oAoKANPWUEVNE TEXVOAOYLKNC avTIAnyng amo tov ¢oLtnTr Wwote va £XEL TNV LKavotnta clvBeong Kal BeAtiotonoinong
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NAEKTPOVIKWY KUKAWUATWY Baclopévwy eite oe SlabBéoiua otolyela Tou epmopiou eite o€ LOLOKATOOKEVEG BACLOUEVES OTLG LOLOTNTEG
TWV TEXVIKWYV UALKWV Kal 0g $HUCLIKOUG VOLOUC.

Mabnolakd AntoteAéopata
‘Exovtag oAoOKANPWOEL ETUTUXWCE TO HABNUa ol omoudaotég Ba eival og B€on va:
e Na pmopei va avayvwpilel maOntikad e€aptrpata Kot eVEPYEG NAEKTPOVIKEG SLATALEL.
e Na éxeL Tnv duvatotnTa KATA T oXeSlaon NAEKTPOVIKWY KUKAWUATWY va eTIAEYEL T KATAAANAOTEPQ yLa Xprion e€aptipata
€Ml TN BAON TEXVIKWYV KAL OLKOVOULKWV Ttpodilaypadwy.
e Na yvwpilel T mpolmoBéoelg avalntnong Kal avelPeonG NAEKTPOVIKWY Slatdéewv otnv ayopd n oe efeldIKeUpEVa
EpPYQOTAPLA YLO TNV UAOTIOLNON KABE £(60UG NAEKTPOVIKWVY KUKAWUATWVY
e Na eival og B€on va UAOTOLEL TUMWHEVA KUKAWMOTA PE T xprion H/Y.
e Na umopel va mpoCoUOLWVEL BacLKA NAEKTPOVIKA KUKAWMATA Kal va BeATIOTOTOLEL TNV AELTOUPYia TOUC.

AVTIKEiLHEVA TTOU KOAUTTTOVTOL
o IxeSLAOUOG NAEKTPLIKWYV OXESLOYPAUUATWY PE Xpron mpoypappdatwy CAD.
IXeSLOOUOC TUNMWHEVWY KUKAWUATWY UE Xprion mpoypappatwyv CAD
Mpooopoiwaon NAEKTPOVIKWY OXESLAYPAUUATWY HE Xpron mpoypapdtwy CAD.
MPAKTIKEC TEXVIKEC KOATOOKEUNC TUMIWUEVWY KUKAWHATWY KoL NAEKTPOVLKWY GUOTNHUATWV.

EpyaotnplakéG AGKNOELG
e Epyaotnplakn eknaidevon twv GoltnTwy mPAyUATONOLWVTOG 13 £pyaoTNPLAKEG AOKNOELG KOL HLOL KOATOOKEUN, EOTIOOUEVEG
oTa BaOIKOTEPA AVTLKELEVAL.
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTES

O uéBodol Sidaokaliog neptAappfdavouv:

Napadooiakr dtdaokalia pe SLAAEEELC OTLC OTIOLEG XPNOLUOTIOLOUVTAL TEXVOAOYLEC TTOAUPECWY Kal TO SLadikTuo, €MIAUGH AOKNOEWYV,
EPYOOTNPLAKEC ETUOEIEELG, EMIBAEMOUEVEC EPYACTNPLAKESG OLOKNOELG, KOl EEOUOLWOELG e Xprion H/Y.

Ot paOnolakég Spaoctnplotnteg neptAapBavouv
Xprion amo Toug oTouda0TEG EPYOOTNPLOKWY OPYAVWY KAl UAKWYV yLOL TNV UAOTIOLNGON Kol ava@Auon avaAoyLlkwy - Pndlakwv

KUKAWMATWYV, ETIAUCN 0LOKNOEWV, Xprion AOYyLOULIKOU yla oxedilaon Kal EEOUolwon KUKAWUATWY, ATOULKI) LEAETN KOl YPOTTTEC
EPYAOLEC.

BiBAoypadia

EAANVIKA:

e HAektpovikny oxeblaon-kataokeu & TPOCOUOLWON TUMWHEVWY KUKAWHATWY, Xatl{nykawdac A., Koutowol, Ekddoelg
MamnouAng 2. & A. - Kawep X. O.E., 2010.
e Jxebloon kat E€opoiwon KukAwpdtwy pe H/Y, Xat{nmpokorniov Maplog, Ek6otng XATZHMPOKOMNIOY MAPIOZ, 2004

ZevoyAwaoon:
e Anintroduction to Semiconductor Microtechnology, D.V. Morgan, K. Board — Wiley 1990.
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e The MOS transistor, Yannis Tsividis — McGraw 1988.
e Electronics Engineers handbook, D. Fink, D. Christiansen, — McGraw 1989.
e Materials Science, J.C. Anderson, Keith D. Leaver, Rees D. Rawlings, and Patrick S. Leevers, Editions Nelson Thornes Ltd, 2003
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5° E§Gunvo Zmoudwv

EE-5011 - 2Y2THMATA THAEMIKOINQNIQN

BAZIKEZ NAHPO®OPIEZ

TuApa HAekTpoOVLIKAG

TitAo¢ MaBnpatog 2YZTHMATA THAEMIKOINQNIQN
Kwbikdg Mabrpoatog EE-5011

Oewpla / Epyactriplo Qewpia

E¢aunvo Albaokaliag 5°

MOTWTIKEG LOVASEG 6

Qpecg Atdaokaliag 40

ddptog Epyaoiag 180

Yroxpewtiko / EmAoyng | YMOXpEWTIKO

YnevuBuvog Mabrpatog

ABavaoilog Naolomoulog, Kabnyntrig

Abaokwv

ABavaoilog Naolomoulog, Kabnyntrig

Erikoupikd Mpoowriko

Tpomog AbaokaAiog

Oswpntikn AbaokalAia, Aoknoelg - Epyaocieg, E€etdoelc.

AfloAoynon Oewpia: TeAkn EEETaon 100%
Mpoamnattoupeva Oewpia: N'VWoeLg amo Zuata Kot Zuotuata, Baowki HAektpovikn, Edappoopéva padnuatikd kot
TPLYWVOUETPLKO AOYLOUO.
NEPIFPA®H
ZKOTOG

JKOTIOC TOU HaBruaTog €ivol vol KOTOVoNosl o ¢oltnTAG thv Sopr €vog TNAETIKOWVWVLIOKOU CUOTAUATOC KOl TIC BOOLKEG
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SLaSIKAOLEG TWV EMLKOWVWVLWVY TIOU £ival n kwdlkomoinon kat n dtapdpdwon. EoTialovtag ouoLaoTIKA 0TA AVOAOYLKA CUCTHMOTA
ETUKOLVWVLWY, Ttapouolaletal avaAuTikd n Bewpla tng Stapopdwong kat ta Paocikotepa €i6n Slapopdwoewv MAATOUCG Ko
opilopatog. Baolky otoxeuon amoteAel n KATAVONGON TOOO TNG BEWPNTLKAG 000 KAl TNG TPAKTIKAG MAEUPAG TOU BEUATOG TWV
avaAoylkwv Slapopdwoewy, ou oxetTiletal pe tnv vAomoinaon. H HeAETN TNG cupunepldopdg Twv SLanopdWHUEVWY ONUATWY OTO
TNAETUKOLWVWVLOKO SlauAo Kot n LEAETN wG pog tov B0puPo oToxevouv oTo va anocadnvioel TARPWES 0 GOLTNTAC TG PAOIKECS
TIAPOHETPOUC TwV Sladikaclwy Kwdlkomoinong Kat SLapopdwaons WoTe va UMOPEL val UTTOAOYIOEL KL VAL EKTLLIOEL TO ATIOTEAECUA
HLOG TNAETIKOLVWVLOKNAG LEVENG.

Mabnolakd AntoteAéopata
Meta tTnv oAoKApwon Tou padnpatog o pottnTig Oa £XEL ATIOKTAOEL TLG AMAPAITNTEG YVWOELG KoL S£§LOTNTEG WOTE vaL:

Na avayvwpilel tn Baotkr dopr evog TNAEMIKOWVWVLAKOU CUCTAATOG KOL VoL XOpaKTNpilel TIC BACLKEC TAPAUETPOUC TOOO OTO
niedio Tou Xpovou 600 Kol TwV CUXVOTHTWV.

Na yvwpilel o BaBocg tn Bewpia Twv Stapopdwoswv.

Na avamntuéel 5e€10TnNTeC oXedLAOHOU Kol UAOTIOINONG AVAAOYLIKWY TNAETIKOWWVIOKWY CUCTNUATWV.

Na emAlel ouvBeTa mpoBARUATA UE OCWOTH MPOCEyYyLon, avaluaon, Slaxeiplon, cuvBeon Kal afloAdynon TwV YVWOEWV TOU
npooAapBavel otig mapadooelg Bewplag Kol AoKNOEWV.

AVTIKELLEVA TTOU KOAUTTTOVTOL

Elcaywyn ota TnAemkowwviakd Zuothuata. Baolkég Eévvoleg. YrievBuulon Baotlkwy evwolwv Twv onuatwyv. Odopa, Baolko
onua, Metadoopo onpa. Baoikn doun TnAemikowvwviakol cuothuatog. Metadoon Baoikng {wvng, avaAoylkd cuoTHUOT
ETIKOWVWVIWY, Yndlakd ocvothpata emikowvwviwyv. Ot Stadikaocieg kwdikomoinong kat Awapopdwong. H mpdén tng
Slopopdwaong we n Baotkotepn mpaén Twv TNAETIKOWWVLIWY. MEVIKA Tapouciaon avaloylkwy Kat Pndlakwyv dtapopdwoswv
(1 eBdopada).

Alapopdwoelg mAdtoug. KAaowky AM, Stapopodwong SumAng lwvng pe kataotaApévo pépov (DSBsc) katl dtapopdwaon amAng
{wvng (SSBsc). Edappoyég. (2 eBdopadeg).

Awapopdwoelg Opiopatoc ) fwviag. Alapopdwaon cuxvotntag (FM) kat paong (OM). Edappuoyeg. (2 BSopadeg).
AlapopdwTtég MAAToUC Kat StapopPpwTteg ywviag. MeAétn Tou Bpoxou KAELOwHATOC PpAonG. TUVOETNG CUXVOTTWV.
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Edapuoyéc. (2 eBSopadeg).

e MNapapopdpwoelg otov TnAemikovwviako Alaulo. Zupmnepidpopd Twv Stapopdwuévwy onpatwy. Edapuoyéc. (1 eBdopada).

e [evIKO Slaypappa Tou SEKTN. AEKTNG AUEONC EVIOXUONG KOL UTIEPETEPOSUVOG SEKTNG. BaOIKA XOpaKTNPLOTIKA TOU SEKTN.
Anodlapopdpwoels. Qwpacn avantuypatoc, cUUdwvVos dwpatng. Aleukpivion ouxvotntag Kal ¢paong. TUToL SLEUKPLVLOTWV.
Edappoyéc. (2 Béopadeg).

e MelA€tn Tou BopUlPBou. Baolkég évvoleg. YIoAoylopol. ZUykplon Twv dtadopwv dtapopdpwoswv we tpog tov B6puo.
Edappoyéc. Ymoloylopol Tng evatobnoiog tou S€KTN yla cUYKEKPLUEVO AOYO ‘onua tpog 80pufo’. (2 eBSoMAdEC).

o [evikéG epapuoVEG. (1 eBoopada)

ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTEG

O néBodol Sidaokaliag neptAapfavouv:

o AwdaokaAia pe Slalé€el. OswpnTikA Ttapouciaon Tou BEUATOC KOl AOKAOELG.
e [lapouociaon amoteAeopdTwy tTnN¢ Bewplag pe xprion tng e€opoiwong pe tn BonBeta tou Aoylopikol MATLAB - Simulink.

OL paOnolakég Spaoctnplotnteg nepthapBavouv

e Emiluon aoknoswv otnv aibouvoa, oto mivaka. Xtn AUCoN CUUUETEXOUV Kal oL GOLTNTEG.

e Epyaoieg Kal 00K OELG yLa TO OTTTL.

e Xpnon Aoylopikou (MATLAB — Simulink) ywa tnv emiPBefaiwon tng Bewplag kal oxediaon - MPOCOUOLWON YPAUUKWY
CUOTNUATWV.

e  ATOMLKN UEAETN KOl EEETACELC YPATTTEC 1) KL TIPOPOPLKEG.
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BiBAoypadia

EAANVIKR:

1. A. NaowonouAog, TnAsmikowvwvieg, Zuotiuata Atapopdwoewyv, apld. Euddéou 1638,
ISBN: 978-960-89768-3-2, NavemniotnULOKEC ekSO0ELG ApakuvOog.

2. . Kapaytavvidng, TnAemikolvwviaka Zuotiuata, aplb. Eudogou 26613, ISBN

ZevoyAwaoon:
3. Stremler F, Introduction to Communication Systems, ISBN , Wesley
4. Haykin S, Communication Systems, Wiley,
3. Freznel, Communication Electronics, ISBN: 0-07-113317-8, McGraw-Hill

3.Taub Herbert, Schilling Donald, Apxé¢ TnAemikolvwviakwv Zuotnpatwy, aptd. Eudofou 9404, ISBN:

EE-5021 - WHOIAKH ENEZEPTAZIA ZHMATOZ

BAZIKEZ NAHPO®OPIEZ

TuApa HAekTpoOVIKAG
TitAo¢ MaBrpatog WHOIAKH EMEZEPTAZIA ZHMATOZ
Kwdikog Mabrpatog EE-5021

Otswpia / Epyaotriplo Oswpla + Epyaotrplo

E€apnvo AbaokaAiog 5°

MIOTWTLKEG LOVABSEC 5.5

Qpeg AdaokaAiog 30+2E

YeAiba 145
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@Oobptog Epyaoiag 165

Yroxpewtiko / EmAoyng | YMOXpewTIKO

YneuBuvog Mabnuatog | Ap. HAlag Zwng

Addokwv Ap. HAlag Zwng
Erikoupikd Mpoowriko
Tpomnog AbaokaAiog Oswpntikn AtdaokalAia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etaoslc.
AfloAoynon Oewpia: TeAkn E§€taon 100%
Epyaotnplo: Epyacieg (50%), TeAwn E¢€taon (50%)
Mpoamnattolueva Oewplia: N'VWOELG Ao OUOTA KOL CUOTAMOTA. ['VWOELG o eDAPUOCUEVA LABNUATIKA.

Epyaoctnplo: Matlab, Baolkég apxEC MPOYPAUUATIOUOU.

NEPITPAOH

ZKOTOG

O oKomoc Tou padnuartog ival n ewoaywyn Twv goltntwv ot Baokég apxeg tng Wndlakng Emefepyaciag IApatog pEow TNG
EKMLAONONC a) TwV BACKWY EVWOLWV TN QVOTTIOPACTACNC KOl OTELKOVLONG TOU ONUATOG 0TO MESIo TOU XpOVOU KAl TWV CUXVOTATWV
Kat B) TN aAAnAenidpaong orLOTOC — CUCTHUATOC.

Mabnolakd AntoteAéopata
Meta tTnv oAoKApwOoN Tou padnpatog o dpotnTAG Oa £XEL ATTOKTACEL TLG ANMAPALTNTEG YVWOELG KOl SEELOTNTEC WOTE vaL:
o Avayvwpilel KoL YEVIKEVEL TIC EVVOLEG Kal TG Sladopeg popdég Twv onudtwy Slakpltol XpOVou, TIG AVATIAPAOTACEL OTO
Tedlo TOU XPOVOU Kl TWV CUXVOTNTWV Kal TIG AAANAETILOPACELG TOU HECW TWV CUCTNUATWY — GIATPpWV.
e Avamtuéel 6e€lotnTeC oxedlaopol kat uAomoinong Yndlakwyv cuoTnUATWY.
e Eilval og 6éon va avaAlel Pndlakd cuotrpata o medio XpOVoOU Kal CUXVOTHTWV.
e Em\Uel ouvBeta mpoBAfpata Le TNV owoth Staxeiplon, ouvBeon kat afloAdynaon tne mAnpodoplag mou Tou MAPEXETAL OTLC
napadOoeLC.
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AVTIKELMEVA TTOU KOAUTTTOVTOL

JAuoTa Kal cuothuata: Avanapdotacn Stakpltol xpovou. ZUveALEn. (3 eBdopnadeg)

JAuota Kal cuothuata: Avanapdotaon uxvotntag. AvaAuon Fourier. (3 eBSopadeg)

MeTtaoxnuatiopog Z katl epapuoyeg otnv Wnoloakn Enefepyaciao Znuartoc. (2 efdopndadsg)

Zxeblaopog Wnlakwv Oiktpwy IR, FIR. (3 eBSouddeg)

Eloaywyny otoug DSPs. Apyxttektovikn, duvatotnteg, ayopd. Emefepyactéc Yndlakol onpatog otabepng Kol Kntrng
UTTOSLAOTOANG, OHOLOTNTEG Kal SladopEC. Avadopd oTIG BaoKEC olkoyEveleg Twv DSPs twv etalpelwy, Texas Instruments,
Analog Devices, Motorola kat AT & T. BOOWKA QpXLTEKTOVIKA XOPAKTNPLOTIKA. AETMTOUEPNC Tapouaiacn tTwv DSPs otaBepr¢
Kall Klvntng umodlaotoAng tng Texas Instruments (TI). I18laitepn avadopd otnv otkoyEvela C6EXXX (m.x. TMS320C6711, C6713
kol C6416). (2 BSopadeg)

Epyaotnplokég ACKNOELG

Epyaotnplakn ekmaidevon twv doltntwv péow tou Tpoypdupato¢ MATLAB kat tou Aoylopikou tng Texas Instruments Code
Composer Studio. MepllapBavovtal 13 €pyactnplOKEG QOKAOCEL; EOTIAOUEVEG OTA PACIKOTEPA OQVTIKE(UEVA TNG BewpNTIKAG
Sbaokaliag. Ol aoknoelg Ba ival mpooavatoAloPEVEG TTAVW ota akoAouBa media:

JAMOTO KL CUCTHUOTO OTOV XpOVO. JUVEALEN.

JAMOTO KOl cUCTHUATA oTnV cuxvotnta. AvaAuon Fourier.

xeblaopog Wnorakwv Oidtpwvy IR, FIR.

YAomoinong ¢pIATpwv O€ MPAYUATIKO XPOVO UE Toug enefepyaoteéc TMS320C6713 tng Texas Instruments. Avamrtuén kat
vAomoinon ypadikwv neptBarléviwy o Matlab.
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTES

O néBodol Sidaokaliog neplthappfavouv:

Ot paOnolakég Spaotnplotnteg neptAapBavouv

Aldaokolia pe SLaAEEELG OTIC OTtoleg Xpnotomolouvtal KAaoolkéG uéBodol (emiluon aoknoswv, dtaloyikn Stbaokalia) kot
olyxpova eMOTTIKA LEoa (video projector kat Stadaveleg).

Xpnon Swadiktvou, yla TNV avelpeon amapaitnTtwv mAnpodopwwv mou Ba xpnoluomonBouv Kuplwg O €PYOOTNPLAKEG
epyooieq.

MNapouciaon twv Sladopwv amoteAeoudtwy tnG Bewplag pe xprion ¢ e€opoiwong, KUplwg LECW TOU TPOYPAMUATOC
MATLAB.

EniAuon aoknoswv otnv ta€n pe dtahoyikeg pebodouc.

YAomoinon opadlkwv epyaciwy.

Xprion AOYLOULKOU KOl CUOTNUATWY TPAyUATIKOU Xpovou tng Texas Instruments yla oxedloon kat e€opoiwon tTwv Pndlakwv
ONUATWYV KAl CUCTNUATWV.

ATOULKN UEAETN KAl EEETACELG YPATITEG ) KAl TIPOPOPLKEG.

BiBAoypadia

EAANVIKA:

1. I. Dwtonovlog, Wnolakn emefepyacia onpatog, ISBN: 9609892914,

2. Monson H. Hayes, Oswpia kat mpofAnpata otnv Ynolakn enefepyaocia onpatog, ISBN: 9608050111.
3. Schafer, Yoder, Macclellan, OspeAiwdelg évvoleg tng emefepyaoiag onudtwy, ISBN: 9608771048.

4. A. Antoniou, WnoLakn enefepyaocia onpatog, Znpata cvotiuata kot diktpa, ISBN: 9604181882
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5. ). Proakis, Wnolakn availuon onuatog, Apxeg, alyoplBuol, edappoyeég, ISBN: 9604117157
6. A. 2k06pag, B. Avaoctaconoulog: Wnolakr Enefepyacia onpartog kat ewovag: Ek6ooelg AvolktoU Mavemotnuiou.

ZevoyAwaoon:

1. J. Proakis, D. Manolakis., Digital Signal Processing, ISBN: 0132287315

2. A. Oppenheim, R. Schafer., Digital Signal Processing, ISBN: 0132146355
3. S. K. Mitra., Digital Signal Processing, ISBN: 0071244670

4. E. C. Ifeachor, B. W.,,Jervis., Digital Signal Processing., ISBN: 0201596199.

EE-5031 — MikpokUpata kot E¢pappoyég RF

BAZIKEZ NAHPO®OPIEZ

Tunua HAEKTPOVIKAG
Tithog MaBnuatog MkpokUpata kal Edappoyég RF
Kwdilkog Mabnuatog EE-5031

Oewpia / Epyactriplo Oswpla + Epyaotriplo

E€apunvo AbaokaAiog E’

MIOTWTLKEG LOVASEC 5.5
Qpeg AtdaokaAiag 30+2E
ddptog Epyaoiag 165

Yroxpewtiko / Emhoyng | YIOXpewTIKO

YnevBuvog Mabripatog | K.N. Boudoupng

Alddokwv K.N. Boudoupng
Emikouptkd Npoowrikd | N.X. ABavaodmouAog
Tpomnog AbaokaAlog Oswpntikn AtbaokalAia, Epyaotnplakec Aoknoslg, Epyaocieg, E€etaoslg

YeAiba 149
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A&loAbynon Mpoobdog, Epyaocieg, TeAwkn EEETaon
TeAwn e€€taon 50%, Epyaotrplo 50%

Mpoamnattolueva

NEPIrPA®H

ZKOTOG

JKOTOG Kal 0TOX0¢ Tou pabnuatoc«MikpokUpoata Kot Epapuoyég RF»elval n katavonon, availuon, ouvBeon Kot afloAoynon Twv
MLKPOKUMOTIKWY KUKAWMATWY Kal Statdaéewy, pe Wbiaitepn Eudaon otn oxedlaon UKPOKUUATIKWY OAOKANPWHUEVWY KUKAWUATWY Kot
XOPOAKTNPLOUO HLKPOKULOTIKWY SLaTAewY Kal CUCTNUATWY €V YEVEL, KaBwG Kat n epappoyn toug oe cuotiuataRF.

Ma6Onolakd AntoteAécpata
‘Exovtag oAokANpwOoEL EMUTUXWE TO HaBnua « MikpokUpata & Edappoyeg RF» oL pottntég Ba ivat og B¢on va:
e umoAoyilouv, avantlooouV, GUVOETOUV Kol afLoOAOYOUV UIKPOKUUATIKA, KUKAWHATA KAl SLATALELG W UTTOCUOTA AT
NAEKTPOVIKWY CUCTNUATWY,
e avayvwpilouv kat dtakpivouv Tig e€lowoelc Maxwell,
o oxedlalouv kal avaAUOUV HLKPOKUMOTIKA KUKAWMOTO Kol SLaTAEELS,
e TmpoPaivouv og eAéyxoug KaANG Asttoupyilag OAWV TWV ULKPOKULATIKWY Kal €V YEVEL UPIoUXVWV NAEKTPOVIKWY KUKAWUATWV
KoL KEPALWY,
® TILOTOTMOLOUV UE TN Sle€aywyn eEELOIKEVUEVWV ETILOTNUOVIKWY UETPIOEWV TN AELTOUPYEL CUOTNUATWY TIOU Xpnotpomnolouv RF
KOl LLKPOKUMOTLKEC SLaTageLC.
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AVTIKELLEVA TTOU KOAUTTTOVTOL

1.
2.
3.

Noubs

o ®

10.
11.

12.
13.

OLe€lowoelg tou Maxwell, emimeda nAekTpopAyVNTIKA KUATA,

Kupatodnyoti, pubuot petadoong, avaiuon Bacikou puBuou TEq,

npocapuoyn ¢optiou oe KUPATOSNYO ME KIVNTO OTEAEXOG. KOWNOTNTEG. iGLOCUXVOTNTEG EMLUNKOUG KUHATOSNYOU HE KLVNTO
OTEAEXOG,

ULKPOTALVIEG: UTIOAOYLOUOG GUCIKWV SLOOTACEWV UIKPOKU LATIKWVY KUKAWUATWY UKPOAWpPidwy,

noAuBupa diktua — mapAapeTpoL okESaong, mpoocappoyn doptiou,

oxeblaon UIKPOKUUATIKWY KUKAWHATWY UE Xprion Xaptn Smith,

MAONTIKA HUIKPOKUUATIKA OAOKANpwHEVO KUKAwUata, UPBpldikd SaktuAidl, otpodéag ddocwg, IATPpA, HULKPOKULOTLKA
deppLTIKA oTOoLKELQ),

EVEPYA ULKPOKULATIKA OAOKANPWHEVO KUKAWUATA: EVIOXUTEC, ULKTEC,

oXeSLAOUOG TAAAVIWTWY,

onueio ouvpmnieong 1dB, mpoidvta evdodlapopdwaong

oxeblaon pe epyaieia CAD, (LKPOKUMOTIKA PIATPA, HULKPOKULOTIKEG TINYEG NAEKTPOVIKNAG SECUNG , ULKPOKUMOTLKEG TINYEG
OTEPEOU CWHATOC, ULKPOKUUATIKOL EVIOXUTEC e Tpaviiotop MIC - MMIC),

ULKPOKUMOTIKEG OAOKANPWHEVEG KEPALEC (UIKPOTALVIEG) PAOIKEC OTOLXELOKEPALEC.

eloaywyn otnv Soukn Asttoupyia epappoywv RF, OmMwe TOU MOAUIKOU Pavtdp Kal Tou TNAEMLKOWWVIONKOU GUOTAHUOTOC
rioprol / S€ktn.

EpyaotnplakéG AGKNOELG
Epyaotnplakni eknaibevon Twv poltntwy mpaypatonolwvtag 13 epyactnpLOKEC OLOKINOELG EOTIAOUEVEG OTA PACIKOTEPA AVTIKELHEVA
¢ Bswpntikn¢ StdackaAiag. OL aoKAOELG ElvOlL TTPOCAVATOALOUEVEG TTAVW oTa akoAouBa media:

PwbnpE

Métpnon ocuxvoTnNTaAG KAl XOPAKTNPLOTIKI) KPUOTAAA0SLO60U
Métpnon doptiou pe kKupatodnyod OXLOUNG

Mpoocapuoyn ¢opTiou PE KLVNTO OTEAEXOC

2XeSLOOMOG UIKPOKUATIKWY PiATpwv armokonrg pue CAD
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5. MIKPOKUMOTIKEG KOLAOTNTEG LE CAPWAT CUXVOTNTAG

6. Métpnon kateuBuUVTIKOU KEPSOUC Kal armoAaBrg XOOVOKEPALWY
7. ZItolxelokepaio pe poywko T

8. Ixebloon paocLKng OTOLXELOKEPALAC OKTW OTOLXELWY

9. MelA£tn Aettoupylog maApkol Pavtap

10. M£Tpnon oUVTEAECTWV OKESAONC EVEPYWV OTOLXELWV

11. Métpnon ouvteAeotr) oU{EUENC HETAEU KUKAWUATWY RF

12. Xapaktnplopog evioxutikwy Statatewv — 1dBcompressionpoint
13. Métpnon mpoioviwv evéodlapopdwaong

ALSaKTIKEG Kol MaOnoLlakéG SpaotneLOTNTES

O néBodol Sidaokaliog neptAappfavouv:

MNapadootakn dtdackalia pe SLAAEEELG OTLC OMOLEG XpNOLUOTOLOUVTaL TEXVOAOYLEC TOAUPESWY Kal To Sladiktuo, €mMiAucn AOKNOEWY,
EPYOOTNPLAKEC ETLOEIEELG, ETUPAETIOUEVEG EPYACTNPLAKEG ALOKINOELG KL EEOUOLWOELG PE xprion H/Y.

OL paOnolakég Spaoctnplotnteg nepthapBavouv
Xprion amo toug GoLTNTEC EPYACTNPLOKWY OPYAVWY Kal UALKWYV yLOL TNV UAOTIOLNGN KoL AVAAUGH UKPOKUUOTIKWY KUKAWUATWY,

eMIAUoN AoKNOEWYV, UAOTIOLNGCN OUASLKWY EpYAcLwVY, XPrion AoyLopLkoU yia oxebiaon kot e€o0polwon KUKAWUATWY, OTOULKH LEAETN
KoL EEETAOELG YPOUITTEG I KAl TIPOPOPLKEG.
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BiBAoypadia

EAAnvKA
1. Pozar, “Mikpokoppatikn Texvoloyia”, lwv, 2004
2. Oulouvoylou, «Elcaywyn ota MikpokUpata», Manacwtnpiov, 2005
3. Collins, «MikpokUpata», Tolohag, 2006

ZevoyAwoon

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

EE-5041—- HAEKTPONIKA 12XYOZ

BAZIKEZ NTAHPO®OPIEZ
TuApa HAekTpoOVIKAG
TitAo¢ MaBnuatog HAEKTPONIKA I1ZXYO2
Kwdkog Mabrpatog EE-5041
Otswpia / Epyaotriplo @ewpla + Epyaotrplo
E€apnvo AbaokaAiog 50
MIOTWTLKEG LOVABSEC 6.5
Qpecg AtdaokaAiag 40+2E
dobptog Epyaoiag 200
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Yroxpewtiko / EmAoyng | YMOXpeWTIKO
YnevBbuvog Mabnuatog | APOZOX NAYMAKTITHZ

ASAoKwV APOz02 NAYMNAKTITHZ
Emkouptkd Npoowriko
Tpomnog AbaokaAiog Oswpntikn AtdaokalAia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etaoslg
AfloAoynon Mpdodog, Epyacieg, TeAkn E€ETaon
Tehwkn e€€taon 50%, Epyaotrplo 50%

poamatoupeva HAEKTPOTEXNIA, ANAAOTIKA, WHMIAKA HAEKTPONIKA

NEPIFPAD®H
ZKOTOG:

To pabnua twv HAektpovikwv loxuoc amoteAeital anod dUo Bacikd pépn: Ta kabBopd KUKAWUATA LOXUOG Kal Ta KUKAwUATA EAEyXOU,
TO OTola PE TN OELPA TOUG WG ETL TO MAELOTOV amoteAouvTal amd avaloyikd kat Pndlakd NAEKTPoVIKA. O KaAOC oxeSLOOUOC Kal n
vAomoinon evog TETOLOU OAOKANPWHEVOU CUVOETOU CUOTNUATOG TPOUTOBETEL TNV TOAU KOAN Katavonon kal Twv dUo Baolkwy
pHEPWV. AUTOC akpLBwG eival Kol 0 0TOXOG TOU OB UATOG MPOC TOUC GOLTNTEG.

Mabnolakd AntoteAéopata

e Katavonon Kat avaAuon KUKAWHATWVY LloXUoC.
e Katavonon Kal avaluon KUKAWUATWVY EAEyxou.
e IxeSLAOUOG KoL UAOTIONGCT CUVOETWY KUKAWUATWY NAEKTPOVIKWY LOYXUOG.
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AVTIKELLEVA TTOU KOAUTTTOVTOL

Eloaywyn ota nAektpovikd cuotrpata .oxlog.

Jtolxela NULaywyLlKwV SLAKOTITWY LoXU0G

PuBulopevog SLakomtng eVOAAOGCOUEVOU PEULATOC
Movodaolkeg yépupeg avopBwaong

Tpudbaolkég yédupes avopbwong

PuBulopevog Slakomtng ocuvexoug peupatoc (chopper)
MaApotpododotika

Movodaoikol avtiotpodeic (DC-AC) peoaiog AnPng
Movodaoikol avtiotpodeig (DC-AC) pe yépupa TEGOAPWY OTOLXELWY
Tpwpaotikot avtiotpodeic (DC-AC)

KukAwpata adtaleuttng Asttoupyiag (UPS)

HAEKTPOVLIKA LoXVOC AVAVEWCLUWV TINYywv evépyetlag (A.M.E.)

EpyaotnplakéG AGKNOELG

Ot poltnTég mpaypatornolovv 13 KatdAANAa eTUAEYUEVEG EPYOOTNPLAKEC OLOKIOELG OL OTIOLEG KAAUTITOUV PUEYAAO TUHAMO TNG UANG IOV
npoavadEpOnKe.

AVTIKELLEVA TTOU KAAUTTTOVTOL

Eloaywyn ota nAeKTPOVIKA cuoThpata LloxUog.

XopaKTnpLoTIKEG Oupiotop

PuBuilopevog SLakomtng eVAAAOGOOUEVOU PEULOTOC

MNeplypadn, uelétn,enefepyacia Asttovpyioc twv Pabuidwv, oAokKANpwong, YEVWATPLOG TOAMWYV KOl HETOOXNMOTLOTH
SLoXWPLOMOU TTAAUWYV. ZUYXPOVIOHOC Kal cUVEEDH HE TO KUKAWHA LoXVoC.

KOkAwpa loxvog

METPAOELS TAOEWG, pEVMATOC, LoxVoG. Daopatikh avadlucon Tou pPeUPATOC. XApafn XOPOKTNPLOTIKWY LoXUoG yla ¢optio
QUIKO, QUIKO-ETtaywyLko, Emaywyko. MeAETN TWV XAPAKTNPLOTIKWY KAl CUUMEPACHATA.
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o Tpldaolkdg HETATPOTEQAS

e Astoupyia avopbwong

e Aettoupyia avtiotpodéa

e Pubulopevog Slakomtng ouvexoug peupatod. Meplypadn kat Aettoupyio 0To KUKAWUA LOXUOG

e Metpnoelg pe o6riynon Quikol doptiou. Metpnioelg ue odrynaon Kvntipa. Mapatnproeig-oxoALa.
e Movodaolkdg avtlotpodéag

e  MeA£tn meplypadr Kal Asltoupyia Tou KUKAWHATOC Loxuog, e S1odoug kal pe Bupiotop.

ASakTIKEG Kot MaBnolakég SpaoctnpLotnTeg

O uéBodol Sidaokaliog meplhappavouv:

Oewpntikn dtdaokalia, xprion MOAUPECWY yLa TTPOBOAN TIPOCOUOLWOEWYV , EMIAUCN AOKACEWYV, EMIOELEN NAEKTPOVIKWY KUKAWUATWY
Loxvoc.

Ot padnolakég Spaoctnplotnteg nepltAappavouv

MeAETn Kat avaAuon KUKAWUATWY , HEAETN Ko avaAuon otov H/Y , emtiAuon acknoswy, oxedilaon Kot UAOTIOINON KUKAWUATWY Kal
VPATTEC N TPOPOPLKEG EEETATELC.
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BiBAoypadia

EAANVIKR:
1. HAektpovikd Loxuog B. ékboon.
MOHAN / UNDELAND / ROBBINS
ExSboelg A.TZIOAA.

2. Inupewoelg A. Naumoktitn

ZevoyAwaoon:

1. B.M. Bird and K.G. King, “ An Introduction to power Electronics”
John Wiley, 1983.
2. B.W. Williams, “ Power Electronics Devices, Drivers and applications”, Macmillan,1987
3. R.ager, “Leisturgselectronic Grundlages and Anwendunges, VDE-Verlag Gmb H Berlin, 1980
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EE-5051 - 2.A.E. Il

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog JAE.

Kwbikdg Mabnpatog EE-5051

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo
E¢aunvo Albaokaliag E’

MOTWTIKEG LOVASEG 6,5

Qpecg AdaokaAiog 40+2E

@®odptog Epyaoiag 200

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

Awovuong Kavdpng

Abaokwv

Awovuong Kavdpng

Erikoupikd Mpoowriko

BayyéAng Namayidvvng, Ztavpog NamamootoAou

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakeg Aoknoelg, Epyacieg, E€etaoelg

OUCTNUATWY EAEYXOU.

Aflohoynon Mpdodog, Epyacieg, TeAkn E€ETaon
TeAwkn e&étaon 50%, Epyaotriplo 50%
Mpoarmnattolueva
NEPITPA®H
ZKOTOG

H eloaywyr otnv avaAucn cUCTNUATWY OTO XWPO KOTAOTACNC KAl OTLG KAAGOLKEC Kal TIG cUyXpoveg peBddoug oxediaong
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Ma6Onolakd AntoteAécpata
‘Exovtag oAOKANPWOEL EMITUXWE TO LABNnua ol ortoudaoteg Ba ival og B€on va:
e Na avaAUouv cuoTHUaTA EAEYXOU OTO XWPO KATAOTACNG
e Na npoaodlopilouv tnv enidpacn TG LETABOANG CUYKEKPLUEVWV TTAPAUETPWY OTN SUVOLLKA CUUTEPLPOPA CUOTNUATWV
Na Stepeuvouv TNV eAeyELLOTNTA KOL TTAPATNPNOLUOTNTA CUCTNUATWY
Na edpapudlouv KAOOOIKEG Kal olyXpoveg HeBOSoug oxeblaong TPOKEUEVOU TA UTO EAEYXO CUCTHUOTO VO LKAVOTIOLOUV
HEOW KATAANAWY EAEYKTWV CUYKEKPLUEVEC TIpOoSLaypadEG

AvTIKEipeva TTOU KaAUTTTOVTOL

o TEWMETPLKOG TOmoG PLlwv
Elcaywyn. Oplopog. Oswpnpata. Avamtuén MebBodoloyiag Zuotnuatikng Kataokeung. Emidpaocn oto I.T.P. and tnv mpocoOnkn
TIOAWV KOl UNSEVIKWV.

e AvalAuon Zuotnpatwv oto Xwpo Kataotaong
Eloaywyn. Metaoxnuatiopot Awaviopatog Katdotaong. Ewlikéc Mopdéc E€lowoswv Katdotaong. EAesyélpuotnta Iuotnpatwv.
MapatnpnooTnTa TUoTNUATWY. MNapatnpnTEc.

e KAaoowég MEBobol Zxediaong Zuotnuatwyv Autopdtou EAEyxou
Eloaywyn. Npodlaypadég KAelotwv Zuotnuatwy. Aiktua Avtiotabuiong. Ixediaon pe Aiktua Mponynong aonc. 2xedioon pe Aiktua
KaBuotépnong @aong. Ixediaon pe Aiktua Kabuotépnong - Nporiynong ®aong.

e ZUyxpoveg M£Bobol Ixediaong Zuotnuatwyv Autopdtou EAEyxou
Elcaywyn. Avatpododotnon Katdotaong kat EE66ou. Metatomnion I6totipwy. Anoouleuén Elcodwv — EE00wv. TéAewo Taiplaoua os
Mpodtumo. Elcaywyn oto BéAtioto EAsyyo.

e Edappoopéva Zuotripata Autopdatou EAEyxou
Mepypadn tng Edapuoyng twv SidaxBéviwv MeBodwv EAéyxou oe HAektpkd, HAektpovikd, Mnxovikd, HAektpo-Mnxavika,
Oepuika kal YSpauAka Zuotipota.
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Epyaoctnplakég ACKNOELG

Epyaotnplakn eknaibeuon twv GoLtnTwy mpayUatonolwvtag 13 epyactnplokéG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKEIEVAL

NG BewpnTikng ddaokaAiog. OL acknoelg Ba elval MPooavATOALOUEVEG TAVW OTa akoAouBa media:
e [pocopoiwon Auvaptknig Zupneptpopdg Suotnudtwy 11° Tdénc
e [pocopoiwon Auvaptknig Zupneptpopdc Suotnudtwy 2" Tdénc
e Avaloyikog EAeyxog Fwviakng ©@€ong Kivntipa uvexolg Peupatog
e Avaloyikog EAeyxog Fwviakng Taxutntag Kivntripa Zuvexoug Pebpatog
e AvaAuon kal EAeyxog Zuotipatog 2UleUYyPEVWY TPoXwWV
e Avaluon kat EAeyxog Zuotrpatog Idaipag-2tedavng
e  AvaAuon kat EAeyxog YSOpaUALKOU ZUOTAHATOG
e AvaAuon katl EAeyxo¢ HAekTpo-MVEUHATIKOU ZUCTAUOTOG
e AvaAuon kal EAeyxog Zuothipatoc PUBuLong Ospuokpaciog
e AvaAuon kal EAeyxog HAektpo-YSpauAilkol ZuoTruatog
e Edappoyn EAeyktn P.1.D. og Z0otnua EAéyxou Ztadunc Yypou
Edappoyn EAeyktn P.1.D. yia Tov EAeyxo péow Ymoloylotn Kwvntripa Zuvexoug PeUpatog
Edapuoyn EAeyktn P.1.D. yia tov EAeyxo péow YmoAoylot Zuotiuatog PUBuLong Oepuokpaciag

ALSaKTIKEG Kol MaOnoLaKEG SpaoTNPLOTNTES

O uéBodol Sidaokaliag neptAapfavouv:

MNapadooiokr di6aokaAia pe SLAAEEELC OTLC OTIOLEC XPNOLUOTIOLOUVTL TEXVOAOYIEG TTOAUMECSWY Kal To Sladiktuo, emiAucn aoKnoEwWY,

EPYOOTNPLAKEC ETUSEIEELG, EMIBAETIOUEVEC EPYACTNPLAKES AOKIOELC, KAl EEOUOLWOELC pE xprion H/Y.
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OL paBnotakég dpaotnpLotnteg nepthappavouv

Xprjon armno Toug oTIoUSACTEG EPYAOTNPLOKWY 0PYAVWVY KOL UALKWY YLt TNV UAOTONoN Kot avAAuGon CUOTNUATWY QUTOUATOU EAEYXOU,
eniluon aoknoewv, vAomoinon oMadIKWY gpyaclwy, xprnon Aoylopikol yia oxediacn kal e€0HOlwon CUCTNUATWY, ATOULK UEAETN
Kol EEETAOELG YPATITEG I KAL TIPOPOPLKEG.

BiBAoypadia

EAANVIKR:

1. EIZATQIH 3TON AYTOMATO EAETXO - NAPAZKEYOMNOYAOZ

2. 2YTXPONA 2YSTHMATA AYTOMATOY EAETXOY - DORF, BISHOP

3. AYTOMATOZ EAETXOZ TPAMMIKQN KAl MH TPAMMIKQN ZXYSTHMATQN SYNEXOYZ KAl AIAKPITOY XPONOY - TZAQEITAX
4. EPTASTHPIAKH EQAPMOIH SYSTHMATQN AYTOMATOY EAETXOY KAl AYTOMATIZMOY - MTANTAZHY, KANAPHX

ZevoyAwaoon:

1. MODERN CONTROL ENGINEERING - OGATA

2. AUTOMATIC CONTROL SYSTEMS —GOLNARAGHI, KUO
3. CONTROL SYSTEMS ENGINEERING, NISE

4. AUTOMATIC CONTROL ENGINEERING - RAVEN
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6° E€auunvo Zroudwv
EE-6011: MIKPOEAETKTEZ & ENZQMATQMENA ZYIZTHMATA

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG
Tithog Mabnuatog MIKPOEAETKTEZ & EN2XQMATQMENA 2Y2THMATA
Kwbikdg Mabrpoatog EE-6011

Oewpla / Epyactriplo @ewpla + Epyaotiplo

E¢aunvo Albaokaliag T

MOTWTIKEG LOVASEG 6
Qpecg Atdaokaliag 30+2E
dodptog Epyaoiag 170

Yroxpewtiko / EmAoyng | YMOXpEWTIKO

YnevBuvog Mabnuato¢ | KaAtodg Mpnyoplog

Alddokwv KaAtoag Mpnyoplog
Erukoupikd Mpoowrikd | KouAoUpag Mpnyoplog
Tpomog AbaokaAiog Oswpntikn AbaokaAia, Emontevopevo Epyaotrplo, Aoknoelg, E¢etdoelg
, TeAwn E€€taon, Epyaocieg
AGoroynon TeAwkn e&€taon 50%, Epyaotriplo 50%
Mpoarmnattoleva
NEPIFPA®H
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ZKOTOG

O KUpLlOG OTOXOG TOU paBnuatog eivatl n e€olkelwon Twv GoLTNTWV UE TNV TEXVOAOYLO TWV ULKPOEAEYKTWYV KAl TWV EVOWHOTWUEVWV
OUCTNUATWVY. 2TO TAALOLO TOU paBrpatog avalvetal S1e€odika n xprion Kal o TPOYPOUUATIOMOC ULKPOEAEYKTWYV TNG OLKoyEveLlag AVR
¢ Atmel. O mpoypappatiopog Sle€dyetal oe yl\wooa avwtépou emumédou. MNa to AOyo autd Xpnoluomoleital to makéto AVR
Codevision. Eldikotepa e€etalovtol ol BAOKEG SOUEC TIPOYPOUUATIONOU, N XPoN TNG OELPLAKNC ETUKOLVWVIAC, KAl Twv Slatdfewv
LCD. NapdAAnAa avaAUeTal n Asltoupyia Twv SLOKOTWY Kal TwV EVOwHATwHEVWY Statdéswv A/D. Evag enmutpooBeTog otdX0G ival n
gloaywyn tTwv ¢oltnTwv otnv €vvola TOU TIPOYPOAUMOTIOHOU TPAYHOTIKOU xpovou. MoapdAAnAa avaAuovtol ol Baoikég SopEg
EVOWHOTWUEVWY CUCTNUATWV KoL N peBodoloyia avamtuéng kat uAomoinong Toug.

Ma6Onolakd AntoteAécpata
‘Exovtag oAoKANPWOEL ETUTUXWE TO KLABNUa oL omtoudaoteg Ba eival og B€on va:
e Jyedlalouv Kal va UAOTIOLOUV SLATAEELC AUTOUATIONOU PECW TOU HLKpOeAEYKTH AVR.
e [poypappatilouv kot va xpnoLdomnolouy ta Bactkd nepidepika (A/D, UART, LCD, EEPROM).
o AMnNAemdpouLv e eEwTteplkéC Slatdlelg atobntpwyv (Pndlakwv kot avaloylkwy) kot evepyomolntwy (actuators).
e Avtuetwrnilouv anoteAECUATIKA TPOBARUATA TTOU ATTALTOUV MPOYPAUUATIOUO TIPOYHOTIKOU XpOVOU HE Xpron Slakomwy.
o Jxedlalouv, avamtUoooUV Kol UAOTIOLOUV EVOWHATWEVA cuoThpata e0KWY ipodlaypadwy.

AVTIKELLEVA TTOU KAAUTTTOVTOL
1. ELcaywyn OTL{ EVOWHATWHEVEG SLATAEELG
o TLelvol TO EVOWUOTWHEVA CUCTH AT
e BaoKA PHEPN EVOWHATWUEVWY SlaTAEewv
® 2UYXpOveG EPAPUOYEG
e EMIOKOMNGON UKPOEAEYKTWV
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2. Npoypappatiopnog tou pkpoeAeyktr Atmel — AVR o€ yAwooa C péow tou Aoylopikov AVR CodeVision
e [eviko Meplypappa MpoypapUpaTog
e XxOAla (Comments)
e Tumol Aedopévwy (Data Types)
e Juvaptnoels (Functions)
e MetapAntég (Variables)
e JtaBepécg (Constants)
e Oplopog AlevBuvong AnoBrikeuonc Mevikwv MetaBAntwy Ztnv SRAM
e MetapAntég Tumou Bit (Bit Variables)
e Metatponég TUnMwvV
e Acikteg (Pointers)
e T[poonélaon Tng EEPROM
e AopEc (Structures)
e Oplopoi — MakpoevtoAég (Definitions — Macros)
e Xpnon Awakomnwyv (Interrupts)
e Evowpdtwon Mpoypappdtwyv ZupBoAikng Nwaooag
e [poonélaon Kataywpntwv Elod6dou/EEGS0U
e [poonélaon Twv Kataxwpntwv Elodédou/EE6S0u Ze Enimedo Bit
e Juvaptnoels BiBAL0Onkng (Library Functions)
e Juvaptnoels KaBuotépnong (Delay Functions)
e Juvaptnoelg Tumou Xapaktipwv (Character Type Functions)
e [pokaBoplopéveg Zuvaptroslc Eloodou/EEGSou (Standard C Input/Output Functions )
e [lpokaBoplopéveg Zuvaptioelg BiBAoBnkng (Standard Library Functions)
e  MaBnuatikég Zuvaptnoels (Mathematical Functions)
e Juvoaptnoelg Mpappatooslpdg (String Functions)
e Juvaptnoelg Npoonélaong Mvrunc (Memory Access Functions)
e Juvaptnoelg LCD MNa 0006veg Mou Ynootnpilouv Méxpt 2x40 XapaKktipeg
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Juvaptnoelg LCD XaunAou Emunédou

Juvaptnoelg LCD YYnAou Emuumédou

Jelplakn emkowvwvia

Xpnon LCD

Xpnon tou evowpatwpévou ADC

Xprion Stakomnwv (Interrupts)

Xpron XpovioTwy — HETPNTWV

Xpnon diapopodwong maApwy (pulse wave modulation)

3. Apxttektovikni AoyLopKkoU yia Evowpatwpéva Zuothpata

Apyxttektovikr) ArthoU Bpoyxou emavaindng
ApXLTEKTOVIKN UE Xprion dlakomwv (interrupts)
MoAudiepyaoia - MoAvuvnuatomnoinon (multi-tasking n multi-threading)

4. IXe6100M0G EVOWHATWHEVOU ZUCTANATOC

XOaPOKTNPLOTIKA CUOKEUNG

Ertidoyn YALkoU Kol ApXLTEKTOVIKAG AOYLOULKOU
YAomoinon Zuotriuatog kot OAoKARpwaon CUCKEUNG
Madlkn Ttapoywyr) CUGKEUNC

EpyaotnplakéG AGKNOELG

Epyaotnplakni eknaibevon Twv poltntwy mpaypatonolwvtas 13 epyaoctnpLoKEG OLOKINOELG EOTIACUEVEG OTA BACIKOTEPA AVTIKELHEVA
¢ Bewpntikng StdackaAiag. OL acknoelg Oa eival mpooavaTtoAloPEVES TTAVW ota akoAouBa nedia:

Aogknon 1: Avartuélakn dtatagn STK600
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Aoknaon 2: E¢olkeiwon oto neptBailov npoypappatiopou AVR CodeVision
Aagknan 3: Neplypappa mpoypappatog o€ yAwooa C yla Toug HIKpoeAeyKTeG AVR
Agknaon 4-5: Audidpopeg NMopteg Eloddou/EEGS0U (I/0)

Aoknan 6-7: Xprnion aAdaplOuntikig o6évng LCD

Aagknan 8: seiplakn nopta USART

Aogknon 9: Metatpomnéag AvaloyikoU onuatog o PndLako

Aaknon 10: Xpovioteg/MeTpnTeC

Aoknon 11: PWM e TNV XpHon XpOoVLoTWY
Aoknon 12: AlovOopata AlaKomwy

Aoknon 13: Metatponéac Wndlakol ofpatog oe avaloyiko

ALSaKTIKEG Kol MaOnolakég SpaotnpLOTNTES

OL péBobol Sidaockaliag nepthapfavouv:

e [lapadootaky OSidaokalia pe SLAAEEELG OTIC OMOIEC XPNOLUOTOLOUVTAL TEXVOAOYIEG TIOAUMEOWV Kol To Sladiktuo yla
OLLECOTEPN KOL TTAPOOTATIKOTEPN GUAAOYN TTANpodOopLWY

e EmiAuon aoknoewv

o Epyaotnplakég emibeifelg

o EmPBAEMIOUEVEG EPYAOTNPLAKEG OLOKIOELG

o Efopowwoelg pe xprion H/Y péow e€etdikeupévou Aoylopikol (AVR CodeVision).

Ot paOnolakég Spaotnplotnteg neptAapBavouv
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e Xprion amd TOUG OTMOUSAOTEC €PYAOTNPELOKWY OPYAVWY Kal UALKWV yla tnv UAomoinon Kol ovAAUCnH KUKAWUATWY
HLKPOEAEYKTWV

e EmiAuon aoknoswv

e YAomoinon opadlkwy EpyacLwv

e Xpnon AoylopikoU yla oxediaon Kol eE0HOLlWoN KUKAWUATWY Kal SLaTAfEwv UTOUATOMOINoNG

e ATOMLKN UEAETN

e Efetdoelg (ypamTeg 1 Kal TPodOoPLKECS)

BiBAoypadia

EAANVIKR:

o [lekpeotln KiopoaA «Zuotiuoata Mikpoimoloylotwy 2, MikpoeAeyktég AVR kat PIC» ISBN: 9602662697, Ek600ELG ZUMUETPLA
(45471)

e 3. AAatoaBlavog “Etcaywyn otn MHXATPONIKH kal ota evowpatwpéva cuotripata” ISBN: 978-960-92596-2-0 (8297)

e Dix AlanJ., Finlay Janet E., Abowd Gregory D., Beale Russell “Emikolvwvia avBpwrou — urtoAoytotr)”, ISBN: 960-512-503,
lklovpdag Ekdotikn (12304)

o «[lpoypappartilovracg tov pikpoeAeyktry AVR» Gadre Dhananjay, Ekdooeig T{loAa, 2001

o «EAeyxoG KUKAWHUATWY Kal HeTPoewv He H/Y» Metalag lwavvng, KaAopolpog lwavvng, MmouAtadakng ZtuAlavog, EKSOoELS
T{l0Aa, 2001

ZevoyAwaoon:
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e “Programming Microcontrollers in C (Embedded Technology Series)” Ted VanSickle, Newnes, Second edition, 2000

e “The Microcontroller Application Cookbook (Microcontroller Application Cookbooks)” Matt Gilliland, Woodglen Press , 2000

e “Embedded Microcontrollers” Todd D. Morton, Prentice Hall, 1st edition, 2001

e “Exploring C for Microcontrollers: A Hands on Approach” Jivan S. Parab, Vinod G. Shelake, Rajanish K. Kamat, Gourish M. Naik,
Springer, 1 edition , 2007

e “Microcontrollers and Microcomputers: Principles of Software and Hardware Engineering” Fredrick M. Cady, Oxford
University Press, USA , 1997

e “Microcontroller Based Applied Digital Control” Dogan lbrahim, Wiley, 2006

e “C Programming for Microcontrollers Featuring ATMEL's AVR Butterfly and the free WinAVR Compiler” Joe Pardue, Smiley
Micros, 2005

e “Atmel AVR Microcontroller Primer: Programming and Interfacing (Synthesis Lectures on Digital Circuits and Systems)” Steven
F. Barrett, Daniel Pack, Mitchell Thornton, Morgan & Claypool Publishers, 2007

e “Microcontrollers in Practice (Springer Series in Advanced Microelectronics)” loan Susnea, Marian Mitescu, Springer, 1
edition, 2005

e “Handbook of Microcontrollers” Michael Predko, McGraw-Hill/Tab Electronics, Pap/Com edition, 1998

e “AVR RISC Microcontroller Handbook” Claus Kuhnel , Newnes, 1998

e “Introduction to Microprocessors and Microcontrollers” John Crisp, Newnes, 2004

e “Automotive Microcontrollers (Progress in Technology)” Ronald K. Jurgen, SAE International, 1999
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EE-6021 — AIKTYA H/Y

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

Tithoc Mabnpoatog AIKTYA H/Y

Kwdikog Mabnpatog EE-6021

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo
E¢aunvo Albaokaliag T

MOTWTIKEG LOVASEG 4

Qpecg AdaokaAiog 20+2E

@®odptog Epyaoiag 120

Yroxpewtiko / EmAoyn¢ | YIoXpewTKO

YnevBuvog Mabrpatog

Awovuong Kavdpng

Abaokwv

Awovuong Kavdpng

Erikoupikd Mpoowriko

Kupldkog Opdavakog

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg

Aflohoynon Epyaoieg, TeAwkn E€€taon
TeAwkn e&étaon 50%, Epyaotriplo 50%
Mpoarmnattolueva
NEPITPA®H
ZKOTOG

H Elcaywyn otn Oswpla kat tnv Edappoyn Twv AKtUwv HAEKTPOVIKWY YTTOAOYLOTWV.
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Ma6Onolakd AntoteAécpata

‘Exovtag oAOKANPWOEL EMUTUXWE TO LABNUa oL ormoudaotég Ba eival o Bon va:
e Na katavooUVv Baolkég apxEG mou SLEmouv tnv Opydavwon Kot Asttoupyia Twv Akt wv HAEKTpoVIKWY YIToAoyLotwy
e Noa ocuvdudlouv TI§ TAPATIAVW YVWOELG yLa TNV EMAUON TIPAKTIKWY TPOBANUATWY o€ AlKTUOKEG EPapuoyEg

AVTIKELLEVA TTOU KOAUTTTOVTOL

¢ Ewaywyn ota Aiktua H/Y
Aoprn. Baolkég Tomoloyieg. Katnyoplomoinon Alktuwyv. Baowd Mpotuma kot APXLTEKTOVIKEG. ZUOKEUEG AlktuwonG. Mapadeiypata
AktOwv.

e ®uowko Eninedo
Elcaywyn. Katnyoplomoinon nuatwv. Alapopdwon Inpatwv. Méoa Evolppatng kat AcUppatng Metadoong ZnUatwyv. AAOLWOELG
ZNUATWV.

e Emninedo Zuvdeong AsSopEvwv
Elcaywyn. Natciwon Aedopévwv. EAeyxog Pong. Avixveuon kat AtopBwon Zdaipdtwy. MpwtokoAAa KuAtdpevou MNapabupou.

e Ynoeninedo NpoonéAaong Méoou
Eloaywyn. Ekxwpnon KavaAiou. MpwtokoAAa MoAhamAng NpocBaong. Ethernet. AcUppata Tomika Aiktua. AcUpuata Eupulwvika
Aiktua.

e Eninedo Aktvou
Eloaywyn. Eidn Metaywyng. AAyoplBuol ApopoAoynong. AAyoplBuol EAéyxou Zupdodpnong. Notdtnta Yrnnpeowwy. Atadiktuwon. To
Eninedo Awktuou oto Internet.

o Eninedo Metadopdg
Eloaywyn. Ztoweia MpwtokOAAwv Metadopdg. Yninpeoieg kat MpwtokoAAa Tumou. Ynnpeoieg kat MpwtokoAAa Mn ZuvOeouLKOU
Tumou.

e Eninedo Napovaciaong
Elcaywyn. Zuunieon MAnpodopiag. Kpumrtoypddnon. Anokpumntoypddnon. Aubevtikomnoinon.

e Eninedo Edpappoyng
Eloaywyn. Zuotnua Ovopatwv Neploxwv. Naykoouog lotog. HAektpoviko TaxuSpopeio. Oswpia Oupwv Edappoync.
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Epyaoctnplakég ACKNOELG
Epyaotnplakn eknaibeuon twv GoLtnTwy mpayUatonolwvtag 13 epyactnplokéG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKEIEVAL
NG BewpnTikng ddackaAiag. OL acknoelg Ba elval TPOCAVATOALCUEVEG TAVW OTa akoAouBa media:
e Anuoupyia kaAwdiwv Siktbwong UTP RJ11/RJ45 Straight/Crossover
e MeTtatpomn SIKTUOKWVY TOTIOAOYLWV O GUGCIKEG APXLTEKTOVLIKEG SIKTUWV Kol Sopnpévn kKaAwdiwon.
e BeAtlotomoinon Tomkwy SIKTUWV Kot 0pBr) xprion Twv eKACTOTE SLKTUAKWY cuokeuwv (hub, switch, cuoTApATA OMTIKWVY LVWV)
e AleuBuvolodotnon Siktuwy pe TG peBddoug classfull kat classless, mpooopoiwon katackeung pEow H/Y
e BéAtotn avaBeon SlevBUvoewy og Siktua Kol UTTOSIKTUA KOl TIPOCOUOLWON KATAOKEUNC HEow H/Y.
e Tpwuepng xepayia oto eminedo petadopag (TCP 3-way handshaking), Asttoupyia eykaBidpuong emkowvwviag ylo ta
TIPWTOKOAAa petadopag TCP kat UDP.
e Avayvwplon emipépoug mediwv Tou Tepoyiou (segment) tou emumédou petadopag TCP kal mapabupomoinon Tepaxiwy
bebopévwy oto eninedo petadopdg.
e Avayvwplon peBodwv amootoAng/mapaapnc dedopévwv dtadopwy SIKTUAKWY EHAPUOYWY OXETIKWY HE TO TIPWTOKOAAQ
HTTP, HTTPS, SMTP, FTP, TFTP, DNS.
e Eloaywyn otoug Spopoloyntég katl Spopoloynostg dedopévwy oe Siktva H/Y
o [lpoypaupatiopnog dpopoloyntwy: otatikol mivakeg SpooAdynong Ke Tn xprion Tou mpwTtokoAAou RIP.
o [lpoypappatiopodg dpopodoyntwv: duvapikol mivakeg SpopoAdynong, MpwWIokOAAwWV ecwteplkwy MUAWV (IGP) pe xprion tou
pwTtokoAAou OSPF.
e [lpoypappatiopoc Spopoloyntwy: Suvapkol mivakeg SpopoAoynong, mpwTokOAwyY e€wteptkwy MUAwv (EGP) pe xprjon tou
TIPWTOKOAAOU BGP
e [lpoocopoiwon Siktuwv eupeiag meploxns (WAN) kot acupudtwy SIKTUwV
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTES

O uéBodol Sidaokaliog neptAappfdavouv:

MNapadooiakr di6aokaiia pe SLAAEEELC OTIG OTTOLEG XPNOLOTOLOUVTAL TEXVOAOYIEC TTOAUPESWY Kal To Sladiktuo, emihlucn aoKnoEwV,
EPYOOTNPLAKEC ETUOEIEELG, EMIBAEMOUEVEC EPYACTNPLAKES OLOKNOELG, KOl EEOUOLWOELG e Xprion H/Y.

Ot paOnolakég Spaoctnplotnteg neptAapBavouv
Xprion omo TOuC OTMOUSNOTEG £PYAOTNPLOKWY OPYAVWV KAl UALKWV yla tnv ulomoinon Kal avaluon SIKTUwV NAEKTPOVIKWV

UTTOAOYLOTWV, €MIAUCN QOKAOCEWV, UAOTIOLNON OMASIKWY £pyaclwy, xprnon Aoylopikol yla oxediaon kot efopoiwon SKTUwv
NAEKTPOVIKWYV UTIOAOYLOTWY, ATOULKI) LEAETN KOl EEETACELC YPATITEC I} KOL TTPODOPLKEG.

BiBAoypadia

EAANVIKA:

1. AIKTYA YIIOAOlSTQN - TANENBAUM

2. AIKTYQZH YTIOAOFIETQN: MPOZEITIZH AIO MNANQ MPOX TA KATQ ME EM®AZH 3TO AIAAIKTYO — KUROSE, ROSS.
3. AZYPMATEZ ETNIKOINQNIEZ KAl AIKTYA, - STALLINGS

4. THAETIIKOINQNIES KAI AIKTYA YIIOAOTIZTQN — AAEZOMOYAOZ, AATOTIANNHZ

ZevoyAwaoon:
1. INTERNETWORKING WITH TCP/IP -, COMER
2. ENCYCLOPEDIA OF NETWORKING - SHELDON

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 172



3. BUILDING INTERNET APPLICATIONS WITH DELPHI - CHAPMAN

EE-6031 — WHOIAKEZ ENIKOINQNIEZ

BAZIKEZ NAHPO®OPIEZ

TuApa HAekTpoOVIKAG

Tithog Mabnuatog Wndrakeg Emkovwvieg
Kwbikog Mabrpoatog EE-6031

Oewpia / Epyaoctriplo Oewpla + Epyaotriplo
E€aunvo AbaokaAiag T

MOTWTLKEG LOVADEC 7

Qpeg AtdaokaAiag 40+2E

ddptog Epyaaiag 210

Yroxpewtiko / EmAoyng | YIMOXPEWTIKO
YnevBuvog Mabnuatog | KaB. Euayyehog ZépBag
Alddokwv Euvdyyehog ZépBag

Erikoupikd Mpoowriko

KaB. Ed. Zwtrnpng Kapapmétoog

Tpomnog AwbaokaAiog

Oswpntikn AlbaokalAia, Epyaotnplakég AOKNOELG

Aflohoynon TeAwn E€€taon
TeAwkn e§étaon 50%, Epyaotriplo 50%
Mpoarmnattolpeva
NEPITPA®H
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ZKOTOG
JKOTOG TOU LaBAMATOG Elvat N pUnon Twv ornoudaotwyv ota Pndlakd cuoTApaTa eMKoVwviag Le Epudacn otig PndLakeg
Slapopdwoelg kat otV avaluon embO0ewWV TwV SLUPOPETIKWY XPNOLLOTIOLOUUEVWYV TEXVIKWV. OL Babuideg evog Yndlakou
ouotnuatog avaAvovrtal divovtag peyaAltepn Eudacn otn AELTOUPYLIKOTNTA TOUG tapd otn ¢uaoLKn Toug Aomoinaon.

Mabnolakd AntoteAéopata
‘Exovtac oAOKANPWOEL ETTUXWC TO LABNUa oL omoudaoTteg Ba eival og B€on va:

e Na Katavoouv Tn Aettoupytlkotnta Staypappatwy Badbuidwyv dtadopwv PndLakwy TNAEMLKOWVWVIAKWY CUCTNUATWV.

e Na avalUouv tTnv eniboon XPNOLUOTOLOUHEVWY PNOLAKWV TEXVIKWVY SLapopdwaong yia StadopeTikoUg TUTTOUC KAVOALWV.

e Na aflodoyouv tnv kataAAnAotnta Slatdfewyv, OnMwe eELOWTEC KAVAALOU, KwSLKoToLNTES KavaAlol KTA. o€ Stadopa
nepLBAaAAovTa EMKOLVWVLOG

e Na yvwpilouv T SuvatoTNTECG KAl TOUC TEPLOPLOUOUCS TwV Slddopwv TEXVIKWV PNndLaKAG ETIKOWVWVIAC.

AVTIKELLEVA TTOU KAAUTTTOVTOL

1)

2)
3)
4)
5)
6)

7)

8)
9)

10) Wnoakn petddoon HEOW KAVAALWY TIEPLOPLOUEVOU €UPOUG-LwVnG - (Daopatikr TukvoTNTA LoXVOG SLOOPpPWHEVWY

Emokomnnon tng avaluong onUATwV KoL CUCTNUATWY o€ eGS0 XpOVOU Kol GUXVOTHTWV- ETLoKOTNoN Twv TuXaiwv peTaBAntwy
Kot Stadikaowwv e Epdaon Tig epapUoyES TOuG OTLG TNAETLKOWVWVIEC (1 eBSopada)

AstypatoAnyia (tdavikn, mpaktikn) (1 eBdopada)

KBavtion (opotopopdn, pun optdopopdn, DPCM, A-Stapdpdwon) (1 eBdopada)

Movodiaotatec Pnolakeg dtapopdwoelg Baotkng Lwvng kot StéAevong Lwvng (PAM, ASK) (1 eBdopada)

Awobdiaotateg Pndlakég Stapopdpwoslg Baoikng Lwvng kat StEAeuvong Lwvng (QAM, PSK) (1 eBdopada)

MoAudiactateg Stapopdpwoslg Baoikng Lwvng kat dtEAevonc {wvnc (opBoywvia PPM, Walsh-Hadamard, biorthogonal, simplex,
FSK) (1 eBdopada)

BéAtiotog 6£ktNng yia Pndlaka dtapopdwpéva onpata mapovoia AWGN— AroSilapopdpwTtig TUTOU CUCKETLONG,
TPOCOPUOCHEVWVY PiATpwy - Dwpatr¢ MAP, ML (1 eBdopdda)

MiBavotnta opaipatog pwpaong ocnuatwv M-PAM napouacia AWGN (1 eBdoupdda)

MBavotnta opdApatog dwpaong onpdtwv M-PSK, M-QAM napoucia AWGN (1 eBdopdda)
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onuatwy, oxedlaouog onuatog — kpttpto Nyquist, Wnolakd dtapopdwpéva onpata Pe pvnun, EELowtég kavaAlov) (2
eBSouadeq)

11) Wndlakn petadoon yla kavaAia moAAarmAwyv Stadpopwyv pe Stadeipelg — Alapopdwoelg CPFSK, CPM (1 eBSopada)

12) Zuotiuata duaxutou dacpatog (1 eBdouada)

EpyaotnplakéG AGKNOELS
Epyaotnplakn ekmaidsuon Twv ¢oltnTwy mpayUatonolwvtas 13 epyaotnpLoKEC AOKNOELS EOTIAOUEVEC OTA BACIKOTEPA QVTLKEIPEVA
¢ Bewpntikng StdaokaAiag. Ot acknoelg Oa elval mPooavaTOAOUEVES TTAVW oTa akOoAouBa media:

e Avaloyikeg dlapopdwaoelg mAdtoug (2 epyaoctnplakeg aoknoelg DSB, DSBsc, SSBsc)

e Alopopdwoels ywviag (2 epyaotnplakeg aoknoetg, FM kat OM)

e Avoloyikég amodlapopdPpwoelg (2 epyaotnplakég acknoelg, anodlapopdpwoelg DSB, DSBsc, SSBsc kal amodiapopdwoelg FM,

OM)

o Awapopdwon PCM kat A-Slapdpdwon (2 epyaotnplakeG AOKNOELS)

e Awapopdwon PAM kat ASK (1 epyaotnplakr acknon)

e Alapopdwoelc QAM (2 epyaoTnpLOKES OLOKINOELG)

e Anodblapopdpwoelg QAM (1 epyaotnplakn acknon)

e MeAétn tng anddoong twv Pnolakwv dtapopdwoswyv (1 epyaoctnplakr acknon).

ASakTIKEG Kot MaBnolakég 6paotnpLOTNTES

O néBodol Sidaokaliag neptAapfavouv:
Napadooiakr dtdaokalia pe SLaAEEelg KABWC KOl AoKNOELS EPOPLOYNC.

Ot paOnolakég Spaotnplotnteg neptAapBavouv
Xprion amo Toug OToUSAOTEC EPYOOTNPLOKWY OPYOAVWYV KAl UALKWYV YLO TNV UAOTIONON Kol avaAlucon avaAoylkwy Kat Pndlakwv
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KUKAwUATwV dtapopdwoewy, EMAUCN AoKNoewv, UAOTIOINON OUASIKWYV gpyaciwy, xprion Aoylopikou (Matlab-Simulink) yia oxebiaon
Kall eE0olwon KUKAWHUATWY, OTOMLKN LEAETN KL EEETACELG YPATITEG I KL TIPODOPLKEC.

BiBAoypadia

EAANVIKR:

1) “Zuotiuata TnAemkowwviwv» John G. Proakis, Masoud Salehi, Metadpaon: Kapouunalog K., ZépBag E., Kapaumoyldg Z.,
Jaykplwtng E., ISBN: 960-8313-04-X, EOviko kat Kamodiotplako Mavemiotrpio ABnvwy, 2002.

2) “uotuata Emkowwviag” S. Haykin (Metadpaon A. Zukdg, M. Osoloyou), Ekdooelg Nanaocwtnpiou, 1995, ISBN 960-7510-18-6

3) “Wnaoaka kat Avaloyika Zuotiuata Emkowvwviag”, K.S. Shanmugam (Metadpaon K. Kapouunaiog), Ekddoelg Mvevpatikou, 1979
4) “TnAemnikowvwviaka uotiuoata”, Taub, Schilling, Ek6doeig A. T(1O6Aa, 1986, ISBN 960-7219-32-5

ZevoyAwaoon:
1) “Introduction to Spread Spectrum Communications”, R. Peterson, R. Ziemer, D. Borth, Prentice-Hall, 1995, ISBN 0-02-431623-7

EE-6A41 ONTIKEZ EMIKOINQNIEZ

BAZIKEZ NAHPO®OPIEZ

TuRuo HAEKTPOVIKAG
TitAo¢ MaBnpatog ONTIKEZ EMIKOINQNIEX
Kwdikog Mabrpatog EE-6A41

Ocswpia / Epyaotriplo Oswpla + Epyaotrplo
E€apnvo AbaokaAiag T
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MOTWTIKEG LOVASEG 4
Qpecg AdaokaAiog 20+2E
doptog Epyaoiag 120

Yroxpewtiko / Emloyng

Kat’ emidoynv YoxpewTtikd

YnevuBuvog Mabrpatog

Albaokwv

Ap. Imupidwv MikpoUANG

Emikouptkd Npoowriko

Tponog AdaokaAiog

Oewpntkn AdaokaAia, Epyaoctnplakég Aoknoelg, Epyaocieg, E€etaoelg

AfloAoynon Mpoobdog, Epyaocieg, TeAkn EEETaon
TeAwn e€€taon 50%, Epyaotrplo 50%
Mpoamnattolueva
NEPIFPA®H
ZKOTOG

ZKOTIOG TOU padnuatog eival n mepypadn Tng TEXVOAOYLOG TWV TNAETIKOWVWVLOKWY SIKTUWV HE OTTIKEC (VEC, KABWGC KAl n Katavonaon
NG PUOLKAG TWV EMUEPOUC UTTIOCUCTNHUATWY TIOU ATTOTEAOUV VA OTITIKO TNAETILKOWVWVLAKO SiKTUO, PE Eudaon oTnV Lkavotnta
EKTIOUTIAG, Hetadoong kat Ang Tou onpatog kabwg kat otnv Slepyaoia PLETATPOMNAG NAEKTPLKOU OHUOTOC OE OMTIKO Kal avtiotpoda
KaBw¢ kat tng Stadoong tou H/M kOpaTog otV Otk iva. Emiong oto pabnua neplypddetal n enidpacn Twv avw SOULKWV
HOVASWV TOU CUCTAUATOG OTNV MOLOTNTA KAl ToV pubuo Stapopdwaong tng Hetadldopevng mAnpodopiag. TEAOG To padnua
TEPLYPAPEL TIG KATAAANAEG APXLTEKTOVIKEG, TLG TEXVIKEC TTOAUTIAEELAG, aAAA KoL TOUG BaotkoU¢ TUTIouS SlapopPpwoewv TwV KAOOOLKWVY
OTTTLKWV SIKTUWV LEYAAWV ATIOOTACEWY, AAAA KOl CUYXPOVWYV TUTIWV OTTIKWV SIKTUWV TtpdoBaong.
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Ma6Onolakd AntoteAécpata
‘Exovtag oAOKANPWOEL ETUTUXWCE TO LABNUa oL omoudaoteg Ba eival og B€on va:
e Na yvwpilouv tn ¢uCLKA TWV OMTONAEKTPOVIKWY SLATAEEWVY, TIG SLEPYACLEC TTOU UETATPETIOUV TO NAEKTPLKO O OE OTITLKO
Kal avtiotpoda, KoL TG amapaitnTeG TPOUTIOBECELG TTOU TIPETIEL VAL TTANPOUV OL AVW SLATALELS LA VAL EVIAXTOUV 0OV SOULKEC
HOVASEC 0T CUYXPOVOA CUCTAATA OTITLKWVY ETILKOLVWVLWY

e Na avayvwpilouv toug BactkoU¢ TUTIOUC OTITIKWY VWV Kol TOUC pUCLKOUC TtapAyoVvTeg tou kaBopilouv tnv dtadoon tou
OTTIKOU OAUATOC LECO OE QUTEG.

e Na purmopoUv va oxeSLalouV TiG KATAANAEC APXLTEKTOVIKEG TWV KAOOOLKWV OTTIKWVY SIKTUWV PEYAAWY ATTOOTACEWV, KABWG Kot
TLG TEXVIKEG TTOAUTIAEE LG, TOUC BaoikoU ¢ TUTIOUG Stapopdwoewv oAAA Kal TLC TOTTOAOYIEG TwV CUYXPOVWV OTTIKWVY SIKTUWV
npooBaong.

AVTIKEipHEVA TTOU KOAUTTTOVTOL
e  MeA£€tn SOULIKWYV OTOLELWV OTTIKWV SIKTUWV
e Avayvwplon HEAETN YUAAWVWV/TIAQCTIKWY OTITIKWYV Wvwv-6ladoong H/M kU patog
®  ApPXLTEKTOVIKEG OTITIKWV SIKTUWV TUTIOL Slapoppwoswv

EpyaotnplakéG AGKNOELG
Epyaotnplakni eknaibevon tTwv poltntwv npaypatonolwvtag 13 epyaotnpLlokEG OLOKINOELG EOTLOOUEVEG OTA PACIKOTEPA AVTIKELHEVA
¢ Bewpntikn¢ StdackaAiag. OL acknoelg Oa eival mpooavatoAloPEVES TTAVW ota akoAouBa nedia:

e Metadoon avaloylkwy Kat PndLokwv SLapoppwoewv HECW OTTIKAC VoG
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o [lelpapaTIKr) LEAETN OMTIKWYV TTOUMWV- pwPATWV
e [lpooopolwon KAAGOLKWY Kol CUYXPOVWYV (YLo TTapASELYa OTTTLKN (Vo 0TO OTIiTL) OmTIKWwY {EVEEWV/ OMTIKWV SIKTUWV

ALSaKTIKEG Kol MaOnoLlakéG SpaotneLOTNTES

OL péBobol Sidaockaliog nepthapfavouv:

Napadooiakn ddaockalia pe Slalééelg oe aibouoa otnv omoia xpnoLuonolovvtal EMUTAEOV TwV cuvhBwv LeBOdwv, TEXVOAOYLES
TIOAUHEOWV, ETIAUGCN OLOKNCEWVY, EPYACTNPLAKES ETILOEIEELS OUYXPOVWV OTTTLKWY TIOUTTOSEKTWY, ETUPAETOUEVES EPYACTNPLOKEG
O.OKNOELG, KOl EEOUOLWOELG OTITIKWYV SIKTUWV e xprion H/Y.

OL paBnolakég dpaotnpLotnteg nepthappavouv
Xprion armo toug oToudaoTEG EPYAOTNPLOKWY OPYAVWY KAl UALKWYV yLa TNV UAOTIOLNGCN KoL avAAUGH OTITONAEKTPOVLKWY TIOUTWY, TNV

TIELPAUATIKN LEAETN OTITIKWYV VWV, EMIAUCN AOKAOEWVY, UAoToinon opadlkwy epyactwy, xprion Aoylouikol yla oxedioon kat
e€opolwon onmtikwy SIKTUWVY, ATOULKN LEAETN KAl EEETAOELG YPATITEG 1 KaL TPOPOPLKEG KUPLWG OTO EpyaoTAPLO.

BiBAoypadia

EAANVIKA:

1. Juotuata Ontikwy Emitkowvwviwy, G. P. Agrawal, petadpaon ota EAAnvika, Ekdooeig T{LlOAa
2. Aiktua Omtikwy lvwy, Green, Metadpaon ota EAAnvika K. KapoUumalog
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3. OmntonAektpovikn, Singh, petadpaon ota EAAnvika, Ek6ooelg T{LoAa, 2006

ZevoyAwaoon:

1. Optical Fiber Communication, Principles and practice, John Senior, Prentice Hall
2. Fiber Optic Communication systems, D. K. Mynbaeyv, L. L. Scheiner, Prentice Hall, 2001
3. Quantum electronics, A. Yariv, Wiley

EE-6B41 — BIOMHXANIKH AYTOMATONNOIHZH

BAZIKEZ NAHPO®OPIEZ

Tunua HAEKTPOVIKAG
TitAo¢ MaBnuatog BIOMHXANIKH AYTOMATONOIHZH
Kwdikog Mabnuatog EE-6B41/EE-6B42

Ocswpia / Epyaotriplo Oswpla + Epyaotrplo

E€apnvo AbaokaAiog T

MIOTWTLKEG LOVASEC 4
Qpeg AtdaokaAiag 20+2E
@odptog Epyaoiag 120

Yrnoxpewtiko / Emhoyng | Kat' emiloynv YIoxpewTiko

YneuBuvog Mabnuatog | NikoAaog Mavtalng
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ASAoKkwv NwoAaog Navtalng

Emikouptkd Npoowmikd | Alovuaotog Kavépng

Tpomnog AbaokaAiog Oswpntikn AbaokalAia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etdoelg
AfloAoynon Mpdodog, Epyacieg, TeAkn E€ETaon
Tehwkn e€€taon 50%, Epyaotrplo 50%
poanattoupeva Baokég yvwoelg Xelplopou H/Y kat Npoypappatiopov, Wndlakd HAektpovika
NEPIFPADH
ZKOTOG

H mapouociaon cuotnudatwy, Stadikacwwy Kal pebodoAoylwy ou Bpiokouv epappoyr otn cUyxpovn BLOPNXAVLKA TTapaywyn.

Mabnolakd AntoteAéopata

‘Exovtag oAOKANPWOEL EMITUXWCE TO Habnua ol omoudaoteg Ba gival os B€on:
e Na katavoouUv Kat va dnpLoupyouv SLaypapata cUPUATWHEVNG AOYLIKAG TTOU UAOTIOLOUV KUKAWUOTO QUTOUATIOMOU.
e Na ermtAvouv TPOBANHATA CUTOUATIOMOU HECW KATAAANAOU TipoypappaTIopoU Kal Staclvéeong Mpoypapat{OUeEVWV
Noyikwv EAeyktwy (P.L.C.).
e Na ermtAvouv TPOBANHUATA QUTOUATIOMOU Ta OOl AmaltouV T XPHon USPOUALKWY KAl TIVEULOTIKWY KUKAWUATWY KoL TN
ouvdeon toug pe P.L.C.
e Na KatavoouV TiG BaotkEG apXEG AELTOUPYLEG TWV POUMOTIKWY ZUCTNMATWV.
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e Na KOTtavooUV TIG BaoLKEG apXEC AELTOUpPYIEC TwV ZuoTNUATWY AplBunTikou EAEyxou Ta omola eAéyxovtal anod YIoOAoyLoTH
(C.N.C).
e Na KOTtavooUV TIG BaoLKEG apXEC AELTOUPYLEG TwV ZuoTnuatwy Emomntikou EAEyxou Mapaywync (S.C.A.D.A.).

AVTIKELEVA TTOU KOAUTTTOVTOL
A. Oswpntikn Aibackalia:

- Khaooikol Autopatiopol
Opyavoloyia Autopatiopwy. Baoikég Babuideg kat Atatdagelg Autopatiopol. MeAETn Kal IXeSLAOUOG ZUOTNUATWY AUTOUATLOMOU.
Anuoupyla KUKAWUATWY ZUpUATWHEVNG AOYLKAG.

- Npoypappatiloyevol Aoyikoi EAeyktéc (P.L.C.)
Eloaywyn. ApXLTeKTOVIKN Kal Aoutkd Ztolxeia. Asttoupyla. Mpoypappationds. Edapuoyeg.

- Zuotnuata EAéyyou Tuumieopévou agpa (Mveuuatikd)
Eloaywyn. ApXLTEKTOVLKN Kal Aopikd Ztolxeia. Asttoupyia. Mpoypappatiopog kat cuvdeon pe povadeg P.L.C.). EdapuoyEg.

- YopauAikd Tuotiuata EAEyyou
Eloaywyn. ApXLTEKTOVLKN Kal Aopkd Ztolxeia. Asttoupyia. Mpoypappatiopog kat cuvdeon pe povadeg P.L.C.). EdapuoyEg.

- Poumotikn
Elcaywyn otn Popumnotikn. Mlewpetpiat POUMOTIKWY ZUCTNHATWY. XApaKTNPLOTIKA Asttoupylag. Metadoon kat EAeyxog Kivnong.
AwoBntnpec. Mpoypappatiopds. Edapuoyec.

- AplBuntikog EAeyyog.
Eloaywyn ota Zuotripata AptBuntikot EAEyxou eheyxopeva amo YroAoylotr (C.N.C). KaBodryynon kat NpoypopUatiopog.
Edappuoyéc.

- OAokAnpwuévn Brounyavikn Mapaywyn péow Yrmoloyiotr (C.1.M.)
Ixedlaopnog kal Ektédeon Napaywyng péow Ymoloyiotr (CAD/CAM). Mpoypappatiopog MNapaywyns peéow YroAoylotr (C.A.P.P.).
MAnpodopika Tuotiuata Emomntikol EAéyxou Mapaywyng (S.C.A.D.A.).
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B. Epyaotipto:

Epyaotnplakég ACKNOELG OXETIKEG WE TNV VAN TOU pabnuartoc.

EpyaotnplakéG AGKNOELG

Epyaotnplakni eknaibeuon Twv Gpoltntwy mpaypaTonolwvtas 13 epyaoctnpLOKEC 0LOKIOELG EOTLAOUEVEC OTO BACIKOTEPA AVTIKELHEVA
¢ BewpnTikng StdaokaAiag.

Ol aoknoelg Ba eival mPooavaToALoUEVEG TTAVW oTo akOAouBa media:

N

. Autopatomolnpuévog EAeyxog Aettoupyiag otaBuol otdBueuong oxnUATWVY.

. Autopatomolnuévog EAeyXog AELTOUPYLOG CUCTAATOC XNULKNAG ERPATTIONG.

. Autopatomolnpuévog EAeyxog Aeltoupylag cuotipatog eAéyxou Bepuokpaciag.

. Autopatomolnuévog EAeyxog AeLToupylag cUOTANATOC BLOUNXOVLKWY SLEPYACLWV.

Eloaywyn otig Babuideg kat dtataelc Autopatiopou. Avantuén Baotkwv KUKAWUATWY ZUPUATWUEVNG AOYLKAG.

Eloaywyn otov Mpoypappatiopd P.L.C. péow Twv YAWooWV Tpoypappatiopou STL, LADDER, CSF. Avamtuén mpoypopuatwy
UAoTIOINONG KUKAWUATWY ZUPUOTWHEVNC AOYLKAG.

Avamtuén Kol LETATPOTI) TIPOYPUUUATWY OTIC YAWOOEC Mpoypappatiopou STL, LADDER, CSF.

Eloaywyn ota neptBariovra npoypappatiopou P.L.C.. MpoypapHaTIoONOC KUKAWUATWY PndLakng AoyLKAG.
AUTOLOTOTIOLNUEVOC EAEYXOC AELTOUPYLOG NAEKTPOVOLIOU HE XPriON AUTOCUYKPATNONG.

AUTOLOTOTIOLNUEVOG EAEYXOC AELTOUPYLAC KUKAWUATWY HE TN XPrion XpovioTwy.

AuTtopatomolnUévog EAeyxog apdidpoung Aettoupyiag Kwvntrpa.

AuTtopatorolnuévog EAeyxog Aettoupyiag TpLdacikol Kvntipa He cUVOECH ACTEPA-TPLYWVOU.

AuTtopoatomnolnuévog EAeyxog Asttoupyiag dwtelvAg onuatodotnong koppou oodnedng dtafaong.
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTEG

O uéBodol Sidaokaliog neptAappfdavouv:

Napadooiakr dtdaokalia pe SLAAEEELC OTLC OTIOLEG XPNOLUOTIOLOUVTAL TEXVOAOYLEC TTOAUPECWY Kal TO SLadikTuo, €TIAUGH AOKNOEWYV,
EPYOOTNPLAKEC ETUOEIEELG, EMIBAEMOUEVEC EPYACTNPLAKEG OLOKNOELG, KOl EEOUOLWOELG e Xprion H/Y.

Ot paOnolakég Spaotnplotnteg nepthapBavouv

Xprion armo Toug oTouda0TEG EPYOOTNPLOKWY OPYAVWY KAl UALKWYV yLo TNV UAOTIOLNoN Kol avaAuon Pndlakwv KUKAWUATWY, ETAuon

0.0KNOEWV, UAOTIOINON OUOSIKWVY EPYOOLWYV, XPion AOYLOUKOU yla oxedlaon Kal eEopoiwaon KUKAWUATWY, ATOULKN LEAETN Kall
€€ETAOELC YPATITEC 1 KL TPOPOPIKEC.

BipAoypadia

EAANVIKA:

1. Nikonaos A. NMANTAZHE, AIONYsHS K. KANAPHE, “EPFASTHPIAKH E®OAPMOTH ZYSTHMATQN AYTOMATOY EAErXOY & AYTOMATIEMQN”, EK60O0ELC
AO. STAMOYAHZ A.E., 1"Ek&oon, ABriva 2006, ISBN-13 978-960-351-661-3, oeA. 481.

2. NIKOAAOs A. MANTAZH:, “ZYSTHMATA AYTOMATOY EAEXOY — EPTASTHPIAKES AskH3EI: - TOpog A”, Ekbooelg AO. 2TAMOYAHS A.E.,
ABRva, 1" EkSoon 1999, 2" EkSoon 2002 ISBN: 960-351-228-1, ISBN-13 978-960-351-228-8, oe). 509.
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ZevoyAwaoon:

1.Automated manufacturing systems /1995, Morriss , ISBN 0028023315

. Industrial electronics /1996, Petruzella, ISBN 0028019962

. Intelligent decision & control systems /1996 Vadiee, ISBN 0471038954

. Introduction to computer control of manufacturing systems, Boucher, ISBN 041260230x
. Process control instrumentation technology 5/ed./1996, Johnson, ISBN 0132614960

. Programmable logic controllers & their engineering applications 2/ed.1997, Crispin.

. SCADA: supervisory control & data acquisition /1994, Boyer, ISBN 1556172109

. Sensors & transducers 2/ed/1992, Sinclair, ISBN 0750604158

. Handbook of Industrial Automation/ 2000, R. Shell, E. Hall.

O o0 NOULL A~ WN

12.

. NIkOAAOs A. TTANTAZHS, “WH®OIAKA HAEKTPIKA 2YSTHMATA AYTOMATOY EAErXoY — |7, Exé0oeic IQN, 1992, ISBN: 960-405- 308-8 set.
. NikonAOs A. TIANTAZHS, “TNINEYMATIKA ZYSTHMATA AYTOMATOY EAErxoy — 11”7, Exk&doeic IQN, 1" ExSoon 1992, ISBN: ISBN 960-405-

NIKOAAOS A. MANTAZHS, “AYTOMATIZMOI ME PLC”, Ex600eic AO. STAMOYAHS A.E., ABrva, 1" EkSoon 1998, 2" Ekdoon 2001,
ISBN-13 978-960-351-161-8, oeA. 351.

NIKOAAOS A. MANTAZHS, “ ZYSTHMATA AYTOMATOY EAEFXOY — @EQPIA KAl EPTASTHPIO - TOpog A”, EAAnvikéc TexvoAoyikéc EkSOOELC,
ABrva, 1"'EkSoon 1994, ISBN: 960-7570-01-4, ISBN-13 978-960-7570-01-7, oe). 424.

NIKOAAOs A. TIANTAZH:, “ZYTXPONOI BIOMHXANIKOI AYTOMATIEMOI - HAektpoloylkd 2x€So kat PLC - Topog A”, EAAnVIKEC
Texvoloyikéc Ek66oeic, ABrva, 1" ékdoon 1995, ISBN 960-7570-02-2 (set), ISBN-13 978-960-7570-02-4 (set), oe). 335.
NIKOAAOS A. MANTAZHS, “PLC: MPOrPAMMATIZOMENOI AOTIKOI EAETKTES”, EkS60eic ION, 1" Exdoon 1993, 3" EkSoon, ISBN: 960-405-
435-X, oc\. 416.

N. MAPANTIAHS, « AYTOMATIZMOS ME SIMATIC S7, SIEMENS 2000.

2. POYMMHs, « AYTOMATIZMOS ME [TPOrPAMMATIZOMENOYS EAETKTES», SIEMENS 1992.

F. PETRUZELLA, «NPOrPAMMATIZOMENOI AOTIKOI EAETKTES» Ek&0O0€LS T{LOAa, 1991.

307-8 (set), ISBN-13 978-960-405-307-0 (set) ISBN 960-405-309-4, ISBN-13 978-960-405-309-4 ceA. 178.
NIKOAAOS A. TANTAZHS, “YAPAYAIKA ZYSTHMATA AYTOMATOY EAErxoy — III”, Ek6ooeic ION, 1" EkSoon 1992, 2" EkSoon 2001, ISBN:
960-405-307-8 set, ISBN 960-411-177-9, ISBN-13 978-960-411-177-0, oe\. 160.
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EE-6051 — Kepaieg kot AcUppateg ZeUEELG

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog Kepaieg kat AcUpuateg ZeUEelg
Kwbikdg Mabnpatog EE-6051

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo

E¢aunvo Albaokaliag T

MOTWTIKEG LOVASEG 6

Qpecg AdaokaAiog 30+2E

@®odptog Epyaoiag 170

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

K.N. Bouboupng

Abaokwv

K.N. Bouboupng

Erikoupikd Mpoowriko

X.l. Baol\eiou

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg

Aflohoynon Mpdodog, Epyacieg, TeAkn E€ETaon
TeAwkn e&étaon 50%, Epyaotriplo 50%
Mpoarmnattolueva
NEPITPA®H
ZKOTOG

To pabnua mapouolalel Tnv Bewpla Twv aclppatwy (ebewv. Napouoialovtal Ta Pactkd TMPEORANUATA AUTOU TOU TOHEQ TWV
0oUPUOTWVY ETILKOWVWVLIWY, Kot e€etalovtal Ta Stadopa UTTOCUCTIUATA TTOU XPNoLomoloUvTal (Kepaileg, MIKTEC, TOTLKOL TAAQVTWTEC
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KATT) KoL oL BaokdTtepeg epappoyEC Orwg diktua 4™ yevidg, Sopudopikd cuotrhipata kat Pavtdp. EmutAéov, ol doltnTEC avapéveTal
Va QTTOKTICOUV TO amopaitnTo TeXVoAoyLKo untdoBabpo, wote va oxedtalouv kat avaluouv §ladopoug TUTIOUG KEPOLWY KAl YPOLHWY
HeETadopAg, Katavowvtag MapdAAnAa 0Aou¢ Toug GUOLKOUEG UNXAVIOUOUG SLAdoong TwV NAEKTPOUAYVNTIKWY KUMATWY OTOUG
dladopoug xwpouc.

MaBnolakd AntoteAéopata
‘Exovtag oAoKANPWOEL ETITUXWC TO HaBnua «Kepaieg kot Acuppateg ZeV€elg» ol pottntég Ba eival os B€on va:
e  KOTAVOOUV TN Aeltoupyla pLa Kepaiag,
e umoAoyilouv, BaOIKEC TAPAPETPOUC OTIWE TNV AvTioTacon £L00dou Kal To Staypappa aktivoBoAilag pLag kepaiag,
e oxedialouv kat avalUouv (design) otolxelokepalieg kepaieg Stadpopwy TUMWY, OTwWG Yagi, aoLKAG OToLXELOKEPALAG,
ULKPOTALVLOKAG KEpALaG, KATU
o avayvwpilouv kat dtakpivouv TIg Babuideg evog aoUpUATOU TNAETLKOWVWVLOKOU CUCTHLATOG
e oxedlalouv Kal LEAETOUV e XProN EEOLOLWTH €V TNAETIKOLVWVLOKO cUOTN O
e avayvwpilouv kal afloAoyouv TNV MOLOTIKA amodoon Vo aoUPUATOU TNAETILKOWVWVLOKOU CUCTUOTOG
e TmpoPaivouv og eAéyxoug Tiotonoinong KaAng Aettoupylag Tou CUCTHAUATOG ACUPUATWY  ETILKOWVWVLIWY (Acceptance tests

AVTIKELLEVA TTOU KOAUTTTOVTOL

1. Eloaywyn otig kepaieg : M'evikad, HAektpopayvntiki aktivoPBoAia, aktivoPfolia otolxelwdoug SimoAou. MEVIKA XA pAKTNPLOTIKA TWV
KEPOLLWV: XOPAKTNPLOTIKA HLEVEDN TWV KEPALWY, XAPAKTNPLOTIKA LEYEDN TTou adopouv To edio yUpw amo Tnv Kepaia, enidpacn
VELTOVIKNC Kepaiag, Oswpnua tn¢ aviotolyiag, apotBaia cuvOetn avtiotaon, Hovadeg LETPNONG, ATIWAELEG KEPALWV.

2. Awaypappata akTtvoPoAlog onuelakwy Kol pn mnywv: diataén SUo onUelaKwY LOOTPOMwWY mnywv , dlataén pn LooTponwv
ONUELOKWV TINyWV aAAA avaAoywv, eUBUYPAN OTOLXELOCELPA OO CNUELAKEC TtNYEC W8lou mAdAToug, enidpacn tou eddadouc,
ALOTAEELC e TTAPACLTLKA OTOLXELDL

3. MeA£€tn e kepaiag A/2: H ATt YPAUULKY KEPOLQ, N CUVTOVIOUEVN Kepailod/2, kepaia A/2 pn CUVTOVIOMEVN, N KATAKOPUDN
TIPOCYELWHEVN Kepaia, To avadutAwuEvo Simolo A/2.

4. Awatdelg pe MOAMEG Kepaleg: MeAETN TNG AEMTNAG YPOAUMLKAG Kepalag, Aldtaén dUo kepalwwv mou tpododotolvtal oe daon,
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Alataén Svo kepawwv mou tpododotolvral oe avtibetn ¢aon, Ztoxelooelpad amd dvo otolxeia A/2, diatafn amo n
TPoP0oSOTOUEVA OTOLXELO OTO XWPO, OLOLOUOPPEG YPAUUIKEG OTOLXELOCELPEG, OTOLXELOOELPA TECOAPWVY SUTOAWV A/2KABeTn oTO
€6adog kat oto uog A/4.

5. Kepaieg kateuBuvopevng aktivoBoliag: Kepaia YAGI, eAikoeldn kepaia, kepaleg “V”, n poupikn kepaia, n AoyaplBuikn neplodikn
kepala, n kepaia BpOXoU, ITOLXELOCELPEC UE NAEKTPOVLKN 0APpWOT, SIKWVIKN Kepaia, TMapaBoALkEg Kepalec.

6. [Mpooapuoyn Kepaiag-ypappung: Mpooapuoyn e SIKTUWUATO OO EVIOTILOUEVO OTOLXELD, TIPOCOPUOYH HE KOTOVEUNUEVA OTOLXELQ

7. Ewaywyn otnv peAétn 8ladoong Twv HIKPOKUUATWY, KU xwpou, Tpormtoodalptky StabAacn. padio-kalun (radioplanning).
PoAo¢ Twv dleBvwy opyaviocpwy ITU, CEPT, ERC kat ETSI.

8. YmoAoylopdg MnKotoung, NAEKTPLKNC KOUMUAOTNTOG, Kol {wvwv Fresnel. AlactacloAoynaon: UTIOAOYLOUOG HeyEBwVY Kepatwy, UN
LOTWV, UAKN Kupatodnywv koAwbdiwv. Evéodlapopdwoaoelg os tponoodalplkég Levelg eupeiag {wvng

9. YmoAoylwouodg ooluyiou woxvog (BudgetAnalysis). Avaluon tou datvopévou tng Stadewdnc. Eidn Staeipewv, Stadopikn Andn
XWPOU, CUXVOTNTAC KoL TTOAWONC.

10. @6puPog. Ix€on onuatog npog BopuPo otig Stadopeg Stapopdwaelg. EAdxioto eukpveg onpa AnPnc. EvaitoBbnoia tou &éktn.

11. Nolotika otolxeia otn petadoon tou Pndlakol padloonuatog (Atabeopotnta tng {evéng, BER, Jitter, kAm).

12. NepBarov Twv padlocuotnuatwyv. Nopotl Keppler, yewotatikég S0pudopLkEC TPOXLEC. Xprion vewypadlkwy cuotnuatwyv GIS
otn oxedlaon aoUPUATWY TNAETIKOWVWVLIAKWY SIKTUWV.

13. Aopny twv padloouotnuatwyv. Aouny dopudoplkol OCUCTHUATOG, TIOUMOC, O£KTNG, AVAUETASOTNG. ZuoThUata TTOANATIANC
npooPaong (moAumAetia). Zuotripata moAunmAeiog otoug Sopudopouc.

EpyaotnplakéG AGKNOELG
Epyaotnplakni eknaibevon Twv poltntwy mpaypatonolwvtag 13 epyactnpLoKEC 00K OELG EOTIACUEVEG OTA BACLKOTEPA AVTLKEIPLEVA
¢ Bswpntikn¢ StdackaAiag. OL aoKAOELG ElvOlL TTPOCAVATOALOUEVEG TTAVW oTa akoAouBa media:

Métpnon avtiotaong etoddou Sutdhou A/2

Métpnon Staypappatog aktivoBoliag SutdAou A/2
MeAétn kepaiag Yagi-Uda

Aopn KUPATOC XWPOU Kal anootdcelg dopudoptknc Andng

PwnNPE
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5. ®dopata twv dtapopdwoswv AM kot FM pe avadutr aopatog kat CAD

6. AvaAoylkeg kal Pnolakég ekmopumneg Sopudpopwv DBS

7. ixkomeuon Twv 6opudopwv DBS

8. Kevtplkn eykataotacn Stavoung onpatog eniyetag Ppnoakng kat Sopudoptkng TV
9. MeA€tn acUppatng Levéng onueiov mpog onueio pe tn BorBela CAD

10. MeAétn padtokaluPng pe tn BorBsiwa CAD

11. E€opoiwon Moumou RF: pétpnon Bactkwyv MapauETPWV

12. E€opolwon Aéktn RF: pétpnon Bacikwv MopapETPWV

13. Métpnon opoApdtwy BER og PndLakd cuoTpaTa EMIKOWVWVLWY

ALSaKTIKEG Kol MaOnolakéG SpaoTtnPLOTNTES

O néBodol Sidaokaliog neptAappfavouv:
Napadootakn dtdaockalia pe SLAAEEELG OTLC OmOleG XpnOLUOTOLoUVTaL TEXVOAOYLEC TMOAUPESWY Kal To Sladiktuo, €mMiAucn AOKNOEWY,
EPYOOTNPLAKEC ETULOEIEELG, EMIPBAETIOUEVEG EPYACTNPLAKEG ALOKNOELG, KOl EEOUOLWOELG PE xprion H/Y.

OL paBnolakég dpaotnpLotnteg nepthappavouv

Xprion armo toug GoLTNTEG EPYACTNPLOKWY OPYAVWY Kal UALKWYV yLOL TNV UAOTIOLNGN KoL AVAAUGH UKPOKUUOTIKWY KUKAWUATWY,
eMIAuon aoKNOEWV, UAOTIOLNGCN OUASLKWY EpYAcLwy, Xprion AoyLopLkoU yla oxediaon Kal E0Hoiwon KUKAWUATWY, ATOULKT) LEAETN
KoL EEETAOELG YPOUITTEG I KAl TIPOPOPLKEG.

BipAoypadia

EAANVIKA:
1. W. Stallings, “AcUppateg Emikowvwvieg kat Atktua”, Ek6ooelg T{oAa
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2. Ballanis, Antenna Theory, EAAnvikr Antédoon, IQN, 2005
3. IAXAAOZ, «KEPAIEZ» O@scoalovikn 1986
4. Kraus, John D, «Kepaigc»,, TUOAoC

EE-6061 — MEOOAOAOIA THZ ENIZTHMONIKHZ 2KEWHZ — KAINOTOMIA

BAZIKEZ NAHPO®OPIEZ

Tunua

HAEKTPOVIKAG

Tithog Mabnuatog

MeBoboAoyia tng EMOTNUOVIKAG OKEPYNG -KavoTopia

Kwdilkog Mabnuatog

EE-6061

Oewpia / Epyactriplo Oswplia
E€aunvo AbaokaAiag ‘Exto (6)
MIOTWTLKEG LOVASEC 3

Qpeg AtdaokaAiag 20

dodptog Epyaaiag 90
Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabrpatog

HAlag Ztaupakag, Emikoupog KaBnyntnig

ASAoKWYV

HAlag Ztdupakag, Emikoupog KaBnyntnig

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AbaokaAia Epyaoieg, E¢staoelg

Atlohoynon Mpdodog, Epyaocieg, TeAkn E€ETaon
TeAwkn e§étaon 100%
Mpoarmnattolpeva Kavéva
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NEPITPAOH

ZKOTOG

To padnua otoxeVeL 0To VoL SWOEL 0TOUC POLTNTEG TIG EAAXLOTEG, AAAQ AMAPALTNTEC YVWOELG 0 BEpata mou adopouv
o/ TuLelval n eMOTAKN , ELCAYWYR 0TV ETLoTnHoAoyia.

B/ Tt elval n eMLOTNUOVLKN £pEUVA

v/ TEXVOAOYLKEG KOLVOTOULEC.

6/ Tn ypadn Kot cUVTaEn TEXVIKWY HEAETWY

€ / To oxedLaop6 MOPOUCLACEWY

ot / Tov tpormo avalitnong BLBAoypadiag

210 mAaiolo tou padnuatog Ba neplypadolv TO00 ot Sladkaoiec 600 Kal TO AMOTEAECUOTO TOUG yLld TN UETATPOT HLOG WOEQG O
EUMOPEVCLUO TIPOIOV 1N UTtnpeoia, véa BeAtiwpévn Asttoupyikn HéEBodo mapaywyng n Sltavoung n akoun os véa uébBodo mapoxng
KOLWVWVIKNC umnpeotac.

JKOTIOC TOU MOBAUATOC Elval va AmOKTAOOUV oL POLTNTEG, EPAV TWV TEXVOAOYLKWY YVWOEWV Kol S£ELOTATWY, KL TIG OTMOLTOUEVEG
CUMIMANPWHOTLKEG YVWOELG TTOU OXETI{OVTAL E TO AVWTEPW YVWOTIKO MeSlo, WOTE N MPOcapUoyH TOUG Kal N anddoaor Toug 0To Xwpo
NG ayopas epyaciog va ival n kaAutepn duvarth.

Ma6Onolakd AntoteAécparta
‘Exovtag oAoKANPWOEL EMUTUXWGE TO HaBnua o powtntrg Oa eival oe B€on va:
e Juvtaocoel Bioypadiko Inpeiwpa KoL va To TPOCOPHUOLEL OTIG EKACTOTE OTMOLTI OELG
® JUVTAOOEL va HEAETA Kal vo a§LoAOYEL TEXVLKEG EKOETELG KAl LEAETEC
e Avaintd, va KaTnyopLomoLel KoL va LEAETA ETLOTNUOVLIKA dpBpa wote va mpayuatonolel BLBAoypadiki avalitnon.
o [vwpllel T peBOdouUG avamtuéng kal edapuoyng TG EPELVNTIKAG SpaotnpldTnTaC.
e Juykpivel melpapoTIKA anoteAéopata pe Stabéoipa BewpnTiKA HOVTEAQ.
o [vwpilel TIG PaOIKEG ApXEG TNG ETIXELPNOLAKNG EpELVAG KABWG KAl Ta Bactkd LOVTEAQ avamtuéng Kot Slaxeiplong Epywv.
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AVTIKELMEVA TTOU KOAUTTTOVTOL
e JUvtaén Bloypadlkol CnUELWHATOG
o ELoOYWYLKEG EVVOLEC Slayelplong Epywv
e TiLovopaloupe dnuLoupykotTnTa
o  Texvikég avantuéng SNULOUPYLIKOTNTAG
e H évvola NG KaoTopiag
e IXE£0N ETMUXEPNUATIKOTNTAG, SNILOUPYLKOTNTOG KAl KOLVOTOULaG
e Alapopowon npodlaypadwyv CUCTNUATWY KL XPOVOTIPOYPOUUATIOMOE UAOTIOINONG £pYWV
e Juyypoadr TEXVIKNG LEAETNG KO TEKUNPLWON
e Anuloupyia MOpPoUCLACEWV
e Katnyopleg eMOTNUOVIKWY ApBpwV - SNUOCLEVOELG
e Kpuripla avalitnong EMOTNUOVIKWY apBpwv
e Baoelg debopévwy BLBAoypadiag (eBvikeg — diebveig)
e Emloyn opBwv MPaKTIKWVY EPEVVAG
e BiBAoypadikn avalntnon

Epyaotnplokég ACKNOELG
To padnua dev €xeL epyaoctnpLako PEPOC.

ASakTIKEG Kot MaBnolakég §paotnpLOTNTES

O uéBodol Sidaokaliag neptAapfdavouv:

o/ Napadoaotakn Sibaokalia pe Stalé€elg otic omoisg Oa avamtUoosTal TO anapaitnTto Bewpntikd LUTOBABPO TWV EVOTATWY TOU
podnuartoc. Itig SLaAE€elg eival amapaitntn n edappoyn Kot n aflomoinon Twv VEWV TEXVOAOYLWY OTIWE EE0LOLWOELG KOL TINYEC OO
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10 SLadiktuo.

B/ Atopkég Kal OUaSIKEG EPYAOLES

Katd tn Sldpkela Tou poabnuatog Ba mpayuotonololvIal Kal OUASIKEG EpYacieg Ue avTikeipevo TNV edpapuoyr tou Bewpntikol
HEPOUC TOU paBbnpatog. EmutAéov Ba Sivovtal otoug GpoLTNTEG ATOWLKEG EPYACLEC UE TNV OAOKANPWON KABE BepaTIKrG EVOTNTAG.

OL padnotakég Spaoctnplotnteg nepthappavouv

Xprion H/Y kat tou Stadiktvou amod toug poLtnTeC yia thv cuAoyn Anpodoplwy Kat tnv avalntnon BiBAoypadiag kabwg Kot Katd
TNV EKTEAEOT TWV OUASIKWY EPYACLWV YLOL TNV TTAPOUCLAOT TWV OMOTEAECUATWY TG EPYACLAG.

BiBAoypadia

EAANVIKR:
1. MeBoboloyia Tng emotnuovIkAG okePNG, 2T. Osodavidng, Ekddoelg Mniévou, 2002, ISBN, 960-359-042-8
2. Tampwta BAhuata otnv épeuva, M. Aatwvomnoudog, Ekdooelg Kptikr, 2010, ISBN 978-960-218-667-1
3. H ouvtaén tng mruxakng dStatppng, Muy. Netpdkng, Ekddoelg ZtapouAng, 2006, ISBN 960-351-668-6
4. MNuwg ylvetal pLa emotnuovikn epyaoia, K. ZadelponouvAog, Ekddoeig Kpitikry, 2005, ISBN 978-960-218-408-0
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7° E€aunvo Zroudwv

EE-7A11 — TEXNOAOTIEZ NOAYMEZQN - EODAPMOTEZ

BAZIKEZ NAHPO®OPIEZ

Tunua

HAEKTPOVIKAG

TitAo¢ MaBnpatog

Texvoloyieg NoAupéowy - Edappoyég

Kwbikdg Mabrpoatog

EE-7A11

Oewpla / Epyactriplo

@ewpla + Epyaotiplo

E¢aunvo Albaokaliag Z

MOTWTIKEG LOVASEG 4

Qpecg Atdaokaliag 20+2E

dodptog Epyaoiag 120

YroxpewTtiko / EmAoyng Kat’ emthoynv YIOXpewWTIKO
YnevuBuvog Mabrpatog ABnvaioc Znupidwv

Abaokwv

Koopdatog Euayyehog

Erikoupikd Mpoowriko

Opdavakog Kupldkog

Tpomog AbaokaAiog

Oswpntikn Abaokalia, Epyaotnplakég Aoknoelg, Epyaocieg, E€etdoelg

Atlohoynon Mpdodog, Epyaocieg, TeAkn E€ETaon
TeAwkn e&€taon 50%, Epyaotriplo 50%
Mpoarmnattoleva
NEPITPA®H
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ZKOTOG

JKOTOG TOU HaBnuaTtog eival apxikd n e€olkeiwaon Twv GoLtNTWVY HE TNV EVVOoLa TWV TIOAUPECWY KoL TIG EPAPLOYES TWV TIOAUUECWV.
It ouvéxela Ba avamtuxBouv Bépata Onwg o oxeSlAoUOC Kot N avantuén Sladktuakwy ePpapuoywy TOAVUECWY HE XPHOoN TNG
vYAwaooag npoypappatiopot HTML. O oxedlaopog kat uhomoinon Ba enektabel wote va mepthapPfavel kwdika oe yA\waooa Javascript
KataAAnAo yla tnv dnuloupyia Aettoupykwv Kot aAANAemSpaoTikwy Sladiktuakwy epopuoywv MoAUUEowy. EmutpooBétwe Ba
TapoucLacTolV BEpata Tou AMTovTal TN TEXVOAOYLOG TTOAUUECWY, OTIWCE N EMeEepyacia Kol CUUTIECT TTOAUUECIKOU TIEPLEXOUEVOU
(kelpevo, swova, nxo¢ kat Bivteo). Itn ouvéxela Ba avamtuxBouv Bépata Omwc ol dladopeg TeEXVOAOYieg Kal TPOTUTIA TTOU
epapudlovral ota Pndlakd moAuvpeoikd dedopéva, ta Baoika medio epappoywv Twv MOAUUECWY, oL BaotkéC peBodoloyieg Kal
oAyoplOuoL cupmieong MOAUUESIKOU UALKOU Kol Ta SIKTUAKA TIPWTOKOAAQ KOlL TEXVOAOYLEC TTIOU XPNOLLOTIOLOUVTOL YLl TNV HETAd00N
TIOAULEOWV OE TIPOYLLOTLKO XPOVO.

Mabnolakd AntoteAéopata
‘Exovtac oAOKANPWOEL ETLTUXWC TO Hadnua oL omoudaoctég Oa ival og Bon va:
e oxedldoouv, avamtuooouyv, cuvtnproouv kat avaBaduilouv SLadIKTuaKES Kal pn PapUOYES TTOAUUECWV.
o avayvwpillouv TIG AVAYKES Kal cUUPWVA LE AUTEC VA TIPOTELVOUV Kal va ETUAEYOUV TG KATAAANAEG TEXVLKEG Kol aAyoplOpoug
enefepyaociag Kal cupnieong MOAUUECWY
e ouvbualouv SLOPOPETIKEC TEXVIKEC KL VO EKTILOUV TO QITOTEAECHO OO TOV CUVOUAOHO TOUG
e SLaKPIVOUV TIC TTOLOTIKEC KOl TTOOOTIKEC SLadopES TwV SLABECLUWY TEXVIKWY, Vo €€NyoUV Ta TTAEOVEKTI AT KOl
LELOVEKTHA AT KAOE TEXVLKNAC, VO EKTLLOUV Ta TILBOVA OMOTEAEGLLOTO. OTTO TN XPH O TOUG
o avaBewpolv kat avaBabuilouvv epapuoyEg mMoOAUPESWY OTaV Kpivouv OTL aUTO amatteitat
e avoyvwpillouV TIG AVAYKES Kal cUUPWVA HE AUTEC Va ETIAEYOUV TG KATAAANAEG TEXVLKEC KOL TIPWTOKOAAD HETAS00NG
TIOAUHEOWV o€ SikTua.
® va OUYKPIVOUV SLOPOPETIKEC TEXVIKEC WG TIPOC TNV ATMOSOTIKOTNTA TOUC Kal va ai€LoAoyoUV ePpapUOYEC TTOAUUECWY WCE TTPOG
TNV MANPOTNTA KoL ATIOTEAECUATIKOTNTA TOUG.
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AVTIKELMEVA TTOU KOAUTTTOVTOL

Elcaywyn oTig £vvoleg Kal TIG BAOLKEG apXEG TwV TIOAUHEOWV. Nedia edappoyng Twv MOAUUECWV.
Ixedlaopog Kal avantuén SLadkTuokwv ehapUOYwV TTOAUUECWVY
o T\wooa npoypappatiopol HTML. Aoun, etikéteg, petadedopéva, mivakec, AOTEC, EIKOVEG, CUVOETLIOL, XPWHA,
otolxLon, YPOUUOTOOELPEG.
o Cascading Style Sheets
o Mopueg
o Javascript
TexVIKEC KAl aAyopLlBuoL cupmieong YndLakol TOAUECLKOU TIEPLEXOUEVOU

WndLakog nxoc: Baotkég apxeg Yndlakwyv nxnTtikwy onuatwyv. Mapaywyn, ene¢epyaacia Kal cuumnieon PndLakwyv nYNTIKwWY

onUATWV.

Wnolakn ekova: Avanapaotacn PndLaknig lKOVaG. XpwHATIKA LOVTEAQ. Zupmieon Kal enefepyacio Pndlakng elkovag.

AvoAuTikn meplypadr mpoTunwy.

Wnolako Bivteo: Avamnapaotaon Pndlakou Bivteo. ApXEG Kal TEXVIKEG oupTtieong Bivteo. MAalola. Avtiotaduion kat
EKTLHNON Klvnong. AvaAuTikn meplypadn mpotumwy.

Aiktua dtavopung moAupeotkoU meplexopévou. MNpwtokoAAa petadoong. Mowdtnta Yninpeoiag (QoS) oe diktua Stavoun
Mpotepalotntec. AAyopLBuoL S£opeuong MOPwWVY yla TNV LETAS00N TIOAUPECWV.

C.

EpyaotnplakéG AGKNOELG

Epyaotnplakn eknaibeuon Twv GpoltnTtwy mpayHaTonolwvtag 13 epyaoctnpLoKEC 0LOKNOEL EOTIOOUEVEG OTA BOOLKOTEPA AVTIKEIPEVA

¢ BswpnTikng StdaokaAiag. Ot acknoelg Oa elval mPooavaTOAOUEVEG TTAVW oTa akOoAouBa media:

Epyaotiplo 1 - 3: Zxedloopog kat avantuén SLtadlktuakwy MOAUUECIKWY epapuoywyV Pe xprion tng HTML oto Aoylopiko

Dreamweaver
Epyaotiplo 4 - 5: MpooBrkn Asettoupykotntag Kot aAANAeTOpaoTikOTNTAC 0 SLASIKTUAKEG EPapUOYEC LUE XpPrion TNG
YAwooag mpoypoppaTiopoU Javascript oto Aoylopiko Dreamweaver
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e Epyaotiplo 6: Enefepyacia Pnolakwyv elkOVwy Pe xprion tng epapuoyng Photoshop
e Epyaotrplo 7: MNpdodog
e Epyaotrplo 8: Eloaywyn ot epyadeloBrkes tou MATLAB mou sival KOTAAANAEG yla eMe€epyacia KAl CUUTECT TTOAU LEGLIKOU
TIEPLEXOUEVOU.
e Epyaotrplo 9 - 10: YAomoinon o MATLAB aAyoplBuwv enetepyaciag, kwdikomoinong kat cupnieong Sedopévwy
o Kwdwomnoinon Huffman
o aplBunTIkA Kwdikomoinon
e Epyaotrplo 11 — 12: YAomnoinon o MATLAB texvikwv enefepyaaoiag kat cupmnieong YPndlakng elkovag
o Onuoupyla Pnorakwyv pidtpwy
o TpoPAemnTiki KwdLKOMOiNon EKOVWV
o kwdkomoinon JPEG
e Epyaotnplo 13: YAonoinon oe MATLAB aAyoplOuwyv Kal TeEXVIKwV enetepyaciag, kwdlkomolnong Kat cupmnieong Pndlakou
nxou
o Kwdlkomoinon nxou kata PCM
o ouunieon DPCM

ALSaKTIKEG Kol MaOnoLaKEG SpaoTnPLOTNTES

OL péBodol Sibackaliog nepthappfdavouv:
MNapadootakr ditdaokalia pe SLAAEEELG OTLC OTOLEG XPNOLUOTIOLOUVTAL TEXVOAOYIEG TTOAUUECOWYV Kal TO SLadikTuo yia TNV KaAUTEPN

Katavonon ano toug ¢oltntég. Emiong, ota mAaiola Tou Pabruatog, mpayHaTomnoLelTal EMAUGH 00K OEWY, TTAPOUCLACELS TIAKETWVY
AoylouikoU (Dreamweaver, Photoshop), emidei€elg uhomotnpévou kwdika oe MATLAB Kol EpyaoTnPLOKES AOKAOELC.

OL paOnolakég Spaoctnplotnteg nepthiapBavouv
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Xprjon amno toug omoudacTeG KATAAANAOU AOYLOULKOU YLa TOV OXESLOOMO Kal avantuén SLadIKTuaKwY ePpapLoywV MOAUUECWY KABwWG
Kall emefepyaciog MOAUUESIKOU TIEPLEXOUEVOU. YAOTIOLNGON TIPOYPAUUATWY EMEEEPYATLOG KOL CUUTTLECNC TTOAUECIKWY OpXELWY,
eNMIAUON AOKNOEWV, ATOULKN UEAETN, E€apnviaia TPO0SO KAl YPATTEG EEETACELC.

BiBAoypadia

EAANVIKR:

e «Texvoloyia MoAuvpéowv, Oswpia kat MNpdaén», Anuntpladng Z.N., Moumodptng A.Z., TplavtadpuAou E.l., 2004, EkSOOELG
TQOAa, ISBN: 9604180258
o «[loAupéoa Oswpla kat MNpa&n», Ralf Steinmetz, Klara Nahrstedt, Ek66oelg M. Mkioupdag, ISBN: 960512330

ZevoyAwaoon:

e «Fundamentals of Multimedia», Ze-Nian Li and Mark S. Drew, 2004, Prentice-Hall, ISBN: 0130618721

e «Digital Multimedia», David Hillman, Nigel Chapman, Jenny Chapman, Addison-Wesley, 2nd edition, 2004, ISBN: 0470858907

o «Multimedia Systems», Ralf Steinmetz, Klara Nahrstedt, Springer, 1st Edition ISBN: 364207412X

e «Web Design», Nigel,Chapman, Jenny,Chapman, John Wiley and Sons Ltd, 2006, ISBN: 0470060891

e «Adobe Creative Suite 4 Design Premium All-in-one for Dummies™», Jennifer Smith, Christopher Smith, Fred Gerantabee, John
Wiley and Sons, 2008, ISBN: 0470331860

e «Adobe Dreamweaver CS4 Unleashed», Zak,Ruvalcaba, Pearson Education, 2008, ISBN: 0672330393

e «Photoshop Bible», Deke,McClelland, Laurie,Ulrich-Fuller, ohn Wiley & Sons Inc, 2005, ISBN: 0764595954

Web Tutorials:
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e “Web Design Tutorials”, http://www.w3schools.com/
e “Photoshop Tutorials”, http://www.photoshoplady.com/
e “Web Design Tutorials”, http://www.thesitewizard.com/
e “Flash Tutorials”, http://www.flashvault.net/
e “Web Design / Photoshop / Flash Tutorials in Greek”, http://www.freestuff.gr/tutorials/
e “Creating your first website with Dreamweaver”,
http://www.adobe.com/devnet/dreamweaver/articles/first website ptl.html
e “Creating your first dynamic website”, http://www.adobe.com/devnet/dreamweaver/articles/first dynamic_site ptl.html

EE-7B11 - EYOYH ZYZTHMATA

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG
TitAo¢ MaBrpatog Eudun Zvotupata
Kwdikog Mabnuatog EE-7B11

Oewpla / Epyaoctriplo Oewpia + Epyaotrplo
E€aunvo AbaokaAiag zZ

MOTWTLKEG LOVADEC 4
Qpeg AtdaokaAiag 20+2E
ddptog Epyaoiag 120

Yroxpewtiko / Emhoync | Emhoync
YnevBuvog Mabnuatog | AAe€avdpidng ANEEavdpog
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http://www.w3schools.com/
http://www.photoshoplady.com/
http://www.thesitewizard.com/
http://www.flashvault.net/
http://www.freestuff.gr/tutorials/
http://www.adobe.com/devnet/dreamweaver/articles/first_website_pt1.html
http://www.adobe.com/devnet/dreamweaver/articles/first_dynamic_site_pt1.html

ASAoKkwv

AAe€avdpidng ANECavEpog

Enkouptkd Npoowriko

Tpomnog AbaokaAiog

Oswpntikn AtdaokaAia, Epyaotnplakég aoknoelg kat emibeielg, Epyaoieg, E€staoelg

AfloAoynon

Epyaoieg 30%, TeAkn E€€taon 20%, Epyaotrplo 50%

Mpoarmnattolpeva

NEPITPAOH

ZKOTOG

O okomog tou pabnipatog eival apxlkd va €l0dyel Toug GOLTNTEG OTILC EVVOLEG TNG TEXVNTNG VONUOoUVNG KAl OTn CUVEXELA va
TIAPOUGCLACEL TO WG QUTEG UIMOPOUV VA XPNOLUOTIONB0UV TIPOKELUEVOU VA KATAOKELAOTOUV gudur) cuotipata. Ita mAaiola Tou
poabnuatog Ba 600¢et €udacn ota Pacilkd epyaAeia UTIOAOYLOTIKAG vonUooUvNG OMwG €ival ta veupwvikad Siktua kal n acadng
Aoyikn, evw Ba avaAuBel kat n duvatotnta vAomoinong euduwv cuoTnUATWY PEow UAKoU (hardware). Télog Ba mapouolactouv
epapUoyEéC EUGUWY CUOTNUATWY OE MO EUPELA TIEPLOXN ETILOTNHUOVIKWY TIESIWV OMWCE €LvOL N POUTIOTLKN, N TPOCOUOLWOoN Kal O

QUTOMATOG EAEYXOC, N OVAYVWPLON TIPOTUTIWY, Tt cuotipata APewc anodpAdcewy K.a.

Mabnolakd AntoteAéopata
‘Exovtag OAOKANPWOEL EMITUXWCE TO pabnua ol omoudaoteg Ba sival og B€on va:

e Katavoroouv TIg €VVOLEG KL TG BACLKEC OPXEC TWV CUOTNUATWY Tou Bacilovtal oTnv TEXVNTH vonuoouvn

e AvaAuoouv kal va oxedldoouv eudur cuoThuaTa

e Edapuooouv sudur] CUCTAMOTO OE HLO gUpeila yKApo TipoPAnuatwy mou eival SUoKoAo va €mAUBOUV pE CUMPATIKEC

pueBodoloyieg

ZeAiba 200
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AVTIKELLEVA TTOU KOAUTTTOVTOUL

®)
©)
®)
©)

O O O O O O O O e

O O O O O O e

Eloaywyn ota Eudun Zuotipata

lotopia Twv eudUWV CUCTNUATWY

‘EUMELPO CUCTAMOTA — ZUCTHUOTO YVWONG
Eudun Zuotnuata kat Texvnty Nonpoaouvn
Yroloylotikr Euduia

Mnxaviki padnon — Nevpwvika Aiktua

Eloaywyn ota veupwvika Siktua

MéBobol ekudbnong (8LopBwong oddApatog, Hebbian, avtaywviotikn)
APXLTEKTOVIKEG VEUPWVIKWV SIKTUWV

Nevpwvika diktua MultiLayer Perceptron (MLP)

Neuvpwvika Siktua Radial Basis Function (RBF)

Avayvwplon IPoTUTIWY KAl VEUPWVIKA Siktua

Edapuoyég veupwVikwy SIKTUWV oTNV eMe€epyacia ELKOVOG

Kataokeun veupwvikwv SIKTUWV pe VALKO (hardware)

AUVOMLKA GUOTHOTA KOL VEUPOSUVOLLLKE

Eloaywyn ota Suvapulkd cuothuata

MoVTEAQ XWPOU KATAoTaoNG

@OiAtpo Kalman — Aleupupévo diktpo Kalman

Kataotdoelg Looppormiag — EAKUOTEG

Mapdaevol eEAKUOTEG Kol XA0G

Mpooopoiwon SUVOULKWY CUCTNHATWY HE VEUPWVLKA Siktua
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Acadng Aoykn

Elcaywyn otnv Acadr Aoyikn

Acadn ocuvoha

Acadonoinon - Anoacadomnoinon

Acadeig Kavoveg

Acadeig eEAeYKTEC

Edappoyég acadwyv cUCTNUATWY OTNV AVAYVWELCT TIPOTUTTWY

O O O O O O e

e Ewocaywyn otoug YEVETIKOUG aAyOopLlOpoug Kat Tov EEEALKTIKO UTTOAOYLOUO

EpyaotnpLlakég ACKNOELG
Epyaotnplakni eknaibevon tTwv poltntwy mpaypatonolwvtas 13 epyaoctnpLoKEG OLOKINOELG EOTLOOUEVEG OTA PACIKOTEPA AVTIKELUEVAL
¢ Bswpntikng StdaokaAiag. OL acknoelg Oa elval mpooavaTtoAloPEVES TTAVW ota akoAouBa media:

e ‘Eumelpa Iuothparta

e Nevpwvika Aiktua (Ekmaidevon veupwvikwv SIKTUWV — EQapHOYEC OTNV avayvwpeLon TIPOTUTIWY KAl TNV enefepyaacia elkovag)

e Auvoauika cuotipata — Neupoduvapikn (Mpooopoiwon SUVOULKWY CUCTNUATWY HE VEUPWVLIKA SikTua)

e AcadncAoyikn (2xeSlacpnoc acadwyv EAEYKTWV)

e Elooywyn ota pounotika cuotipata (EAeyxog avaotpodou ekkpeoUC e EUDUELC EAEYKTEG)
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ASakTIKEG Kot MaBnolakég §paoctnpLotnTeS

O uéBodol SLbaokaliog meplhappavouv:

e MNapadoaotakn dtbackahio pe SLOAEEELC OTIC OTIOLEG XPNOLLOTIOLOUVTAL TEXVOAOYIEG TTOAUUECWYV Kal TO SLadikTuo

e EmiAuon aoknoswv

e Edapuoyn tou Aoylopkol Matlab kat twv makétwv “Neural network toolbox” kat “Fuzzy logic toolbox” yia oxediaon eupuwv
OUOTNUATWY

e Efopolwoelg e xprion Tou gpyaleiov Suvaplkng mpooopoiwong Simulink

o EmPBAENOUEVEG EPYAOTNPLAKEG OLOKIOELG

e Epyoaotnplakec emSel€elg o€ pOUMOTIKO cUOTNHO

Ot paBnolakég Spaoctnplotnteg neptAappavouv

e EmiAuon aoknoswv

e YAomoinon opadilkwy gpyactlwy

e [lpoypappatiopd oe Matlab kaBwc kat xprion twv makétwv “Neural network toolbox” kat “Fuzzy logic toolbox” yia oxediaon
guPUWV cUOTNUATWY

e Xpnion tou Aoylopikou Simulink yia Suvapikr) mpooopolwon EuduUwV CUCTNUATWY

e Xpnoluormnoinon tou SLadiktlou yla TNV EVPECH MPOCOBETWV MANPOPOPLWV YLa TO HABNUA.

e ATOMLKNA UEAETN

e [pamntég e€eTAOELC
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BipAoypadia

EAANVIKR:
e S. Haykin, Neupwvika Aiktua kat Mnxavég Madnong, Ekd6oelg Nanacwtnpiou, 2010
e 3. Tladéotag, YroAoyloTtikn vonuoouvn (Touot A kat B), Autoékdoon, 2008
e K. Awapavtapdg, Texvnta Nevpwvika Aiktua, Ekdooelg KAewdapiBuog, 2007
|. @e0bwpovu, Elcaywyn otnv Acadn Aoyikn, Ekdooelg T{loAa, 2010
I. BhaxaBag, M. KepaAag, N. Baoeradng, . Kokkopag, H. ZakeAapiou, Texvntr vonuoaouvn, MNkioupdag Ekdotikr, 2006
E. Xatlikog, Matlab yia Emiotrpoveg kat Mnxavikoug, Ekddaoeig T{loAa, 2010

ZevoyAwaoon:
e A.P. Engelbrecht, Computational Intelligence: An Introduction, 2" Edition, Wiley
e S. Haykin, Neural Networks and Learning Machines, 3 edition, Prentice Hall
e S. Haykin, Neural networks, Englewood Cliffs, 2" Edition NJ: Prentice-Hall
e C. Bishop, Neural Networks for Pattern Recognition, Oxford University Press
e J.M. Zurada, Introduction to Artificial Neural Systems, Pws Pub Co
e T.J. Ross, Fuzzy Logic with Engineering Applications, 2" Edition, Wiley
e K. Tanaka, An Introduction to Fuzzy Logic for Practical Applications, Springer
e D.E. Goldberg, Genetic Algorithms in Search, Optimization, and Machine Learning, Addison-Wesley Professional
e 7. Michalewicz, Genetic Algorithms + Data Structures = Evolution Programs, Springer
e A Gilat, V. Subramaniam, Numerical Methods with MATLAB, " Edition, Wiley
e R. Pratap, Getting Started with MATLAB: A Quick Introduction for Scientists and Engineers, Oxford University Press
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EE-7A21 - 2XEAIAZMOZ CMOS - VLSI

BAZIKEZ NAHPO®OPIEZ

TuApa HAeKkTpOVLIKAG

TitAo¢ MaBrpatog IXEAIAZMOZ CMOS - VLSI
Kwdikog Mabnpatog EE-7A21

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo
E¢aunvo Albaokaliag 70

MOTWTIKEG LOVASEG 4

Qpecg AdaokaAiog 20+2E

@®odptog Epyaoiag 120

YroxpewTtiko / EmAoyng

Kat’ emthoynv YIOXpewTIKO

YnevBuvog Mabrpatog

KIMQN ANAZTAZIAAHZ

Abaokwv

KIMQN ANAZTAZIAAHZ

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn AtbaokalAia, Epyaotnplakéc Aoknoslg, Epyaocieg, E€etaoslg

Aflohoynon Mpdodog, Epyacieg, TeAkn E€ETaon
TeAwkn e&étaon 50%, Epyaotriplo 50%
Mpoaratoupeva ®Y2IKH TON HMIAFQFON, ANAAOTIKA HAEKTPONIKA, WHMIAKA HAEKTPONIKA
MEPIFPADH

ZKOTOG: To LABNUA AMOOKOTIEL VAl EEOLKELWOEL TOV HOLTNTH HE TIC TEXVOAOYLEG avayvwpLlong, availuong, ouvBeong, oxediaong kat
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a&lomoinong Twv OAOKANPWHEVWVY KUKAWMATWY O GUYXPOVO NAEKTPOVIKA CUCTAMATA.

Mabnolakd AntoteAéopata
‘Exovtag oAOKANPWOEL ETUTUXWC TO Hadnua oL ormoudaoctég Oa ival og Bon va:
e avayvwpilel, oxedlalel kat va avalUel ohokAnpwpéva KukAwpata VLS| pe t xprion H/Y
e va eMAEyEL 1] va TtapayyEAAEL Ta KATAAANAO OAOKANPWHEVO KUKAWUATA YLOL TNV EKTEAECH OUYKEKPLUEVWY EPYACLWV.
o petatpenel (o€ eninedo dpuoikol oxeSLAOUOU) KUKAWHOTA OXESLOOUEVA PE SLAKPLTA EEAPTAATA OE OAOKANPWHEVA UE
BeAtiwpéveg mpodlaypadec.

AvTiKeipeva Tou KaAUTITOVTOL
o lotopikn €€EALEN TNG HAeKTPOVIKNG - MIKPONAEKTPOVIKNG. AELOAOYNON TNG CUUUETOXAG TWV OAOKANPWUEVWY KUKAWUATWY
otnv e€EAEN. MAEOVEKTLATA KOL LELOVEKTALOTO OLUTWV.
e JUvtoun avadopd oTLg TEXVIKEG avamtuéng, kabaplopol Kal TPOouLEnG Twy nuaywywv. E€eldikevon oe Si kat GaAs.
e OMAOKANPWUEVOL QVTLOTATEG, TUKVWTEG, 6iodol, BJT, MOS. YBpidika IC.
e Ta kataokevaoTikd otadia. Aladikacia petadopdg tou NAeKTpoVIKoU KUKAwUatog oto chip. DwtoAlBoypadikn pébodog.
o Wnoakn oxediaon. Movada A. Aopn kot Aettoupyiot MOSFET. Avaotpodéag CMOS. AOYLIKEG OLKOYEVELEG.
e Avadopa otn oxediaon avaloykwv KUKAwpatwy VLSI.
e Metatpomn SLAKPLTOU KUKAWUATOG 0€ OAOKANPWHEVO. AladopéC Kal TAEOVEKTILATAL.
e Jyxebdlaon VLSI xapunAng katavalwong - xapnAng taong tpododoaoiag. EAayiotonoinon kat apxttektoviki Twv I.C.
e Aflomiotia OAOKANPWHEVWV KUKAWUATWY. Zuokevuaoio Twv IC. AoKlpaoieg kol EAeyxoL yLa TV moLoTnTa Kal aflomiotia.
e  OMNokAnpwpéva KukAwpata e€eldikeupévwy epappoywv (Application Specific Integrated Circuits ASICs).
o [lpoypappatilopeveg Statatels muAwv (Field-programmable gate arrays - FPGAs).
e  OLKOVOWULKN KOL TEXVLKN MEAETN yLa TNV EKAOYN OAOKANPWUEVOU KUKAWUATOG. Madllkr mopaywyn.
e Avadopa ota epyaleia oxediaong (CAD) kal og yAwooeg mpoypappatiopou (VHDL).
e JUyxpova chip pKkpoemeiepyaoTwy.
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Epyaoctnplakég ACKNOELG
Epyaotnplakn ekmaibeuon twv GpoLtnTwy mpayUatonolwvtag 13 epyactnplokéG AOKNOELG EOTIOOUEVESG OTA BACIKOTEPA AVTIKE(HEVA
NG BewpnTikng ddaokaAiog. OL acknoelg Ba elval MPooavATOALOUEVEG TAVW OTa akoAouBa media:
e Jxebloon nAektpovikwv Slatdfewy Kol BaotKwY AOYIKWY KUKAWHATWY 0€ OAOKANPpWHEVN popdn He Tn xprion H/Y kat
KATAAANAoU AOyLOULKOU.
e [lpoocopoiwaon Asettoupylag kot epappoyn TexVikwy BeAtiwong.

ALSaKTIKEG Kol MaOnoLlakEG SpaotneLOTNTES

OL péBobol Sidaockaliog nepthappfavouv:

MNapadootakn didaockalia pe SLAAEEELG OTLC OmOleg XpnoLUOoToLoUVTaL TEXVOAOYLEC MOAUPESWY Kal To Sladiktuo, €MiAuch AOKNOEWYV,
EPYOOTNPLAKEC ETUOEIEELG, EMIPBAETOUEVEG EPYACTNPLAKEG ALOKNOELG, KOl EEOUOLWOELG HE xprion H/Y.

OL paBnolakég dpaotnpLotnteg nepthappavouv
Xprion armo Toug oToudaoTEG EPYAOTNPLOKWY OPYAVWY KAl UALKWYV yLa TNV UAOTtoinon kot avaAuon Yndlakwv KUKAWUATwY, ETiAuon

00KNOEWV, UAOTOINON OPASIKWY EpyacLWV, XpAon AoyLoULKOU yla oxediaon kal eEopolwon KUKAWUATWY, ATOULK LEAETN Kall
€EETAOELG YPATITEG 1 KL TPOPOPLKEC.

BiBAoypadia

EAANVIKA:
1. Ixediaon OAokAnpwueévwyv KukAwpdatwv CMOS VLSI, Weste N., Eshraghian K., Ek§. Namaocwtnpiou, 1996
2. WHOIAKA OAOKAHPOMENA KYKAQMATA: MIA IXEAIAZTIKH NMPOZEITIZH, RABAEY J.M., CHANDRAKASAN A., NIKOLIC B. Ek®.
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KAewdaplBuog, 2006.
3. Avaluon kat oxeblaon Pndlakwv oAokAnpwuévwy KukKAwpdatwv CMOS, Kang S. M., Leblebici Y. Ekd. T{OAa, 2007
4. Inuewoelg K. Avaotaotadn, 2011

ZevoyAwaoon:

VLSI Design techniques for analog and digital circuits. R. Geiger, P. Allen, N. Strader — McGraw 1990.
VLSI Technology, S.M.Sze — McGraw 1988.

An introduction to Semiconductor Microtechnology, D.V. Morgan, K. Board — Wiley 1990.

The MOS transistor, Yannis Tsividis — McGraw 1988.

Introduction to VLSI design, E.D. Fabricius — McGraw 1990.

VLSI Handbook, J.Di Giacomo, — McGraw 1989.

ouhkwneE

EE-7B21 - NPOrPAMMATIZMOZ AIKTYAKQN EQOAPMOIQN

BAZIKEZ NAHPO®OPIEZ

TuApa HAekTpoOVIKAG

Tithoc MaBrpotoc MPOrPAMMATIEIMOZ AIKTYAKQN EQAPMOTQN

Kwdikd¢ Mabrportog EE-7B21/2

Oewpla / Epyaotrplo Oeswpla + Epyaotrplo
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E¢aunvo Albaokaliag Z
MOTWTIKEG LOVASEG 4,5
Qpeg AtdaokaAiag 20+2E

doptog Epyaoiag

YroxpewTtiko / EmAoyng

Yrioxpewtiko / Kat' emiloynv Ymoxpewtiko

YnevBuvog Mabrpatog

MN.XATZHAIAKOZ

ASAoKwv

MN.XATZHAIAKOZ

Emkouptkd Npoowriko

MN.KAMNIPH

Tponog AdaokaAiog

Oewpntkn AdaokaAia, Epyaoctnplakég Aoknoelg, Epyaocieg, E€staoelg

AfloAoynon Mpoobdog, Epyaocieg, TeAwkn EEETaon
TeAwn e€€taon 50%, Epyaotrplo 50%
Mpoarmnattolpeva , .
Agv uTtdpXOUV TIPOATALTOUUEVAL
NEPIFPA®H
ZKOTOG

ZKOTIOG TOU MaBnpatog ival va yvwpioouv oL otoudaoTEG, KAt apxnV, TG TEXVIKEG ETLKOWVWVIOG TwV UTIOAOYLOoTWVY o€ éva Siktuo
Kal v ouvexeia ta MPpwtokoAAa emuMESou ebapPUOYAG, TNV APXLTEKTOVIKI Kal To TEPLBAAAOV avaTuénG TwV SIKTUOKWVY EPOPUOYWV.
OL emL pépoug oTOXOL OUVIOTAVTOL OTO VA YVWPLoouv TG TAEOV €UPEWC XPNOLUOTIOLOUUEVEG YAWOOEG KOL TEXVIKEC avamTUENng

TIPOYPAUUATWV.

Ma6Onolakd AntoteAécparta
‘Exovtag oAoKANpwOoEL EMITUXWG TO HABNua oL otoudaocteg Ba eival og B€on va:
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e Katavoel Tnv apxLTEKTOVLKA ULaG SIKTUAKNAG EPaPUOYAG
e v avayvwpilel tig Babuideg mou tnv anaptilouv
e  JuvBETeL pa amAn edpappoyr) o TPAYUOTLKO SIKTUaKO TteptBarlov Kat va oxeSLlalel pia amAr Baon Sedopévwy.

AVTIKELLEVA TTOU KOAUTTTOVTOL
A.Baowkeg Evvoleg
e Juvbéoelg oto Aiktuo, amomoAumAeia epappoywy, Nopteg (TCP Ports).
e Avtaliayn Sedopévwy péow akpodektwy (sockets)
e To npotumno MNelatn-Awakoptotr (Client - Server)
e Efelbikeuon tou mpotunou otov loTo : MpwtokoAo HTTP
e [Awooa napouciaong dedopevwv(HTML)
e [Awooa nepypadng Sedopévwy (XML)
e [lpbéoPaon o Baocelg dedouévwy : Eloaywyn otn yAwooa SQL, ODBC, Active Data Objects (ADO)
B. Npoypappatiopog
B1. Aro ™ uepta tou MeAdtn
e Client Side Scripting: Java script
e Java Applets
e Evepyad otolyeia EAEyxou (AxtiveX controls)
B2. Ano tn uepia tou Atakoutotn
Server Side Scripting:
e PHP
e Java Server Pages

EpyaotnplakéG AGKNOELG
Epyaotnplakn eknaibevon twv poltntwy npaypatonolwvtag 13 epyactnplokéG AOKAOELG EOTIOOUEVESG 0T BACIKOTEPA AVTIKELLEVA
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NG BewpnTikng dtdaokaAiog. OL acknoelg Ba eival MPooavATOALOUEVEG TAVW OTa akoAouBa media:
1. Ewoaywyn otnJava
To avamntuélako neptBaiiov Eclipse
Java l/O
Java Sockets
Java Script
Java Servlets
Java Server Pages
MPOoyPAUUOTIONOG OO TN UEPLA Tou Server:PHP1
MPOoyPAUUOTIONOG OO TN LEPLA TOu Server:PHP2
. MpoaoBaon oe Baoelg dedopevwv
. XML
. MoAuVNUATIKOC MPOYPAUUATIOUOG
. WEB Services

oo NOUL A WN

T
W N R O

ASakTIKEG Kot MaBnolakég §paotnpLOTNTES

O péBodol sidackaliog nepthappdvouv:

Napadootakr dtdaockalia pe SLaAEEELS KaL, ETMBAEMOUEVEG EPYOOTNPLAKEG ALOKNOELG.,
OL paBnotakég Spaotnplotnteg nepthappavouv

Project (atoptkd) mou amattel tov oxedlaopo pLag anAng Baong Sedopévwy Kal ToV POYPAUATIONO TG avtiotowng edappoyng
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avalnpnong kot ene€epyaciag SeSopévwy

BiBAoypadia

EAANVIKR:

1.Douglas E. Comer, David L. Stevens: AIKTUOKOC TIPOYPOUUATIONOC : avATITUEN ePapUoywV TTEAATN-EEUTINPETNTH OTNV OLKOYEVELQ
TPWTOKOAAWV TCP/IP ; ABrva : Twv

2.Nwntag KapavikoAag, Texvoloyieg Stadiktuou kot HAekTpovikd eumoplo, Ekdooelg Néwv Texvoloylwy.

ZevoyAwaoon:

1.Andrew S. Tanenbaum, Aiktua YroAoylotwv , Ekddoeig KAelbaplBpuocg

2. Bruce Eckel: Thinking in Java (e-book)

3. Sun, Java Tutorial

4. http://www.w3schools.com/

EE-7121 — PuBpiotiko MAaioto kat Zuppatotnta HAEKTPOVIKWY ZUCTNUATWY

BAZIKEZ NMAHPO®OPIEZ
TuRuo HAeKTPOVIKAG
TitAo¢ MaBnpatog PuButotikd NMAaioto kat ZupBatotnta HAEKTPOVIKWY ZUCTNUATWY
Kwdikog Mabrpatog EE-7I21
Otswpia / Epyaotriplo @eswpla + Epyaotrplo
E€apnvo AbaokaAiog 7
MOTWTLKEG LOVASEG 4
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http://www.w3schools.com/

Qpecg AdaokaAiog 20+2E
@Oodptog Epyaoiag 120
Yroxpewtiko / Emloyng YTIOXPEWTLKO

YnevBuvog Mabrpatog

K.N. Bouboupng

Albaokwv

K.N. Bouboupng

Erikoupikd Mpoowriko

lwavvng Metpdmoulog

Tponog AdaokaAiog

OewpnTikn Adaokalia, Epyaotnplakég Aoknoelg, Epyaocieg, E€staoelg

AfloAoynon Mpdodog, Epyaocieg, TeAkn E€ETaon
TeAwn e€€taon 50%, Epyaotrplo 50%
Mpoamnattolueva
NEPIFPA®H
ZKOTOG

To MABnua otoxelEL OTO va OSWOEL OTOUC POLTNTEG TIG ANMAPALTNTEG YVWOELS ELCAYWYLKOU TIEPLEXOUEVOU O BEPOTO TPAKTIKIG
edpappoyng tng HAektpopayvnTikng Oswplag. ZUYKEKPLUEVA, va yvwploouv ol ¢oltnTEC, To TwG epapuolovial ol BACIKEG YVWOELG
ToU HAekTpopayvnTlopoU og cUVOETA NAEKTPLKA KOl NAEKTPOVIKA CUCTHHATA, e OKOTIO va e€aodaliletal n xwplc mpofAnpaTa Kot n
OPUOVLKA cUVUTIAPEN OLUTWV.

ErutAéov oto)Xog Tou padrpartog ivat n katavonon tTwv Kowotikwyv O8nyLwyv Kal OXETIKWVY VOUOBOETIKwY pubuicewv.

Ma6Onolakd AntoteAécparta
‘Exovtag oAoKANPWOEL ETUTUXWE TO HaBnua «Kavoviotikd MAaioclo kat ZupBatotnta HAEKTPOVIKWY ZUCTNUATWY» oL dpoltnTES Ba elvat

o€ B€on va:

e avoyvwpillouv Kal va SLokpivouv BaoLkEG EVVOLEC Kal 0pLopoUG TNG HAEKTpopayvNTIKAC Zuppatotntag,
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umtoAoyilouv, Kal LEAETOUV KATAAANAEG BWPOKICELG YLO TNV TPOOTACIA TWV NAEKTPOVIKWY KUKAWUATWY,

nipoPaivouv og eAEyXOUC Kal va TILOTOTIOLOUV TNV KA Aettoupyila OAwV TwV NAEKTPOVIKWY KUKAWUATWY, CUCTNHATWV KOl
EYKATAOTACEWYV OE OXEON HE NAEKTPOUAYVNTIKEG TAPEUPBOAEC

avayvwpilouv Kal KATavooUV TLG VOUOTEXVIKEG PUBULOTIKEG SLatdagelg mou SLEnmouv tTnv HM ZupBatotnta.

AVTIKELLEVA TTOU KOAUTTTOVTOL
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.

Baoikol oplopot.

Mny&cg BopuBou.

MéBobol emiAuong mpoBANUATWY TAPEUPBOAWV KAl THPNOCNG TWV ATALTACEWV TNE NAEKTPOUAYVNTIKNAC cupBatdotntag (EMC).
Ot kavoviopoi tng EMC kal ot OKLUEG.

H Bswplia tng Bwpakiong,

TIPAKTIKEC EDAPLOVEG.

Metpnoelg mediwv aktivoBoAiag,

napaywyn nediwv yia dokipég EMC.

IXeSLAOUOC NAEKTPOUOYVNTIKA CUUBOTWY KUKAWUATWY KAl CUCTNUATWV.
H nébodocg twv pomnwv

Kavoviotikd mhaiolo

AleBveic opyaviopol tumomnoinong

Mwotomnoinon

EpyaotnplakéG AGKNOELG
Epyaotnplakni eknaibevon tTwv poltntwy mpaypatonolwvtas 13 epyaotnpLoKEG OLOKINOELG EOTLOOUEVEG OTO BACIKOTEPA AVTIKELUEVAL
¢ Bswpntikn¢ StdackaAiag. OL aCKAOELG ElvalL TTPOCAVATOALOUEVEG TIAVW oTa akoAouBa media:

1.
2.
3.

AvaAuon paopatog padlomaApwy He avaAutr ¢acpatog kat pe CAD
AVOKAQGLUETPO YLa OOAEOVIKA KaAwSLa
Metadopd mMaApwyv Le opoaoviko kKalwdlo
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4. MeA€tn tou dpatvopevou doppler

5. Pavtap ypapung ylo opoaovika koAwdia

6. Métpnon mapeuBoAwv and apUOVIKEG CUXVOTNTES

7. Métpnon napepuBolwv anod npoiovta evéodlapopdwaong

8. MeA£tn Bwpakiong

9. MeA£tn pebdSou Twv pontwv pe xprion H/Y

10. Métpnon tn¢ HAEKTpOpayvNTIKNA G akTvoBoAlag uPnAwv cuxvoTHTWY
11. Métpnon tn¢ HAEKTPOPOYVNTIKN G AKTLVORBOALOG XOAUNAWY CUXVOTTWV
12. Métpnon mapepBoAng anod mAdyloucg AoBoug kepaioag Yagi

13. Métpnon mapeUBoAnRg amod NAEKTPLKEG LNXOAVEC

ALSaKTIKEG Kol MaOnoLaKEG SpaoTnPLOTNTES

OL péBobol Sidaockaliag nepthapfavouv:

NapadoolakndibaockaAiapedlaleééelcoticomoliegypnaotpomnotlovviattexvoloyiecrnoAv pécwvkattodladiktuo, emilucn aoknoewy,
EPYOOTNPLAKEC ETULOEIEELG, EMIPBAETIOUEVEG EPYACTNPLAKEG ALOKIOELG, KL EEOUOLWOELG PE xprion H/Y.

OL paOnolakég Spaoctnplotnteg nepthapBavouv
Xprion armo toug oToudaoTEG EPYAOTNPLOKWY OPYAVWY Kal UALKWYV yLa TV UAoTtoinon kot avaAuon Yndlakwv KUKAWUATWY, eTiAuon

00KNOEWV, UAOTOINON OPOSIKWVY EPYOLWV, Xpion AOYLOULKOU yla oxediaon kat e€opoiwon KUKAWUATWY, ATOULKA UEAETN KOl
€EETAOELG YPATITEG 1 KL TPOPOPLKEC.
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BiBAoypadia

EAANVIKR:

ZevoyAwaoon:

P. A. Chatteton, M. A. Houlden. John Wiley and Sons Ltd, 1992. EAAnvikr anddoon: Ekdooelg TlioAa, 2000. ISBN: 960-8050-38-3.

EMC Compliance. Yearbook. CD ROM 2001 from Nutwood UK Ltd.

EE-7031 - WHODIAKH EIKONA KAI HXOz

BAZIKEZ NAHPO®OPIEZ

Tunpa

HA€KTPOVIKAG

TitAo¢ MaBnuatog

WHOIAKH EIKONA KAI HXOX

Kwdkog Mabrpatog

EE-7031

Otswpia / Epyaotriplo

Oswpla + Epyaotrplo

E€apnvo AbaokaAiog 7°
MIOTWTLKEG LOVASEC 4

Qpecg Atdaokaliag 20+2E
@®odptog Epyaoiag 120
Yroxpewtiko / Emloyng | YImoxpewtiko
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YnevBbuvog Mabnuatog | Ap. HAlag Zwng
Aldaokwv Ap. HAlog Zwng, Ap. Zwtrplog Kapaumétoog
Emkouptkd Npoowriko
Tpomnog AwbaokaAiog Oswpntikn AbaokaAia (Alaléelg), Epyaotnplakég Aoknoelg, Autovoueg Epyaoieg, E€stdoelc.
AfloAoynon Oswpia: Epyaoieg 50%, TeAkn E¢€taon 50%
Epyaotiplo: Epyaoiec (20%), Tehwkn E€€taon (80%)
Mpoarmnattolpeva Oswpia: ZApata Kat Zuothuata, Wndlakn Enegepyacia Zrpatog, Zuotipata THAETIKOWWVLWY,
MBavoTNTECG KAl ZTOLXELO ZTATLOTLKAG.
Epyaoctrplo: Matlab, Baowég Apxég Npoypappatiopou.

NEPITPAOH

ZKOTOG

O okomog tou pabnuartog eival n eloaywyn Twv poltntwy 16oo otig Pactkeg apxég tng Wndlakng Enetepyaoiag Ewkdvag kat ‘Hyou
000 KoL oTtnV epapuoyr Toug oe cUYXPOVA CUCTAUATA LECW:

Q) TwV BACKWVY EVVOLWYV TIOU ATTTOVTOL TNE VATTapAoTACNH G TOUG.

B) twv Baoclkwv peBOdwv avaluong kat enefepyaciag toug oto nedio tou xpdvou Kal tng ocuxvotntag kabwg kal oto nedio tou
XWPOU KAl TWV XWPLKWV CUXVOTNTWV.

V) Twv BaoWKWV apxwv Katavonong kat e€aywyng tng mAnpodoplog mou HeTad£pouv HECW KATAAANANG avaAuong Kal enefepyaoiog
TOUC KaL TNV €hAPHOYNC TWV apXwV TN Avayvwplong MNpotunwv.

8) eloaywyng oTa CUCTHUATA ETLKOWVWVLNG TIOAUHECWY OTWC N Pndlakn TNAEOpaAcT, TOAUMECIKEG UTINPECieC SLadLkTUOU KTA.

Mabnolakd AntoteAéopata
Meta tTnv oAoKAjpwon Tou padnpatog o pottnTig Oa £XEL ATIOKTIOEL TLG AMAPAITNTES YVWOELG KoL S£ELOTNTEC WOTE vaL:
o AvtidapBavetal Tig BaolkéG apXEC avamapdoTaong TG ELKOVOG KoL TOU NXOoU w¢ toAudldotata onuata.
o [vwpilouv kal epapudlouv Tig BaclkEC apxEC emefepyaoiag KOV OTWG:
v BeAtiwon Ewévag HEow LOTOYPAUMATOG KOL LETAOYNUATIOUWV.
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v' Kwdwomoinon gwovag pe épdaon ota npotuna cupnicong JPEG and JPEG 2000.
V' Avdluon elkovag e Epdaon otny eEaywyn XapoKTNPLOTIKWV.
V' Texvikéc Avayvwplong Mpotinwy pe Epdaon otig Baotkég Sopueg tafvountwy (Bayes Approach).
o [vwpilouv kal epapudlouv TIc BaoIKEC apXEC EMeEepyaoiag TOU AXOU OTWG
v’ Mé£BoboL avdAuong, enefepyoociog kal avamapdotacn onUatwv GpwvrAg Kat AXoU Onwe TMAPUUETPLKA
TP AUETPLKI AvamapAoTaoT).
V' ApxEc, péBodol kat mpdtumna kwdikomoinong onuatwv ewvrg kat Axou (Vocoders, MP3 kt\.).

KoL N

AvTiKEipeva TTOU KaAUTTovTalL
e Xpwpatopetpia, Baoweg apxég Elkovac. (2 eBdopdadeg)
e BeAtiwon Elkovog pe lotoypappata Kat HeBodouc xwplkwv cuxvotAtwy. (2 EBSoHadEC)
e Kwdikomoinon kat cupmieon ewovog JPEG & JPEG2000 (2 eBdopadeg)
e AvaAuon Ewovag, Baotkég Apxég Avayvwplong Mpotunwv. (2 eBSopadeg)
e AvaAuong, enefepyacio Kal avanapaotoon onuatwy ¢wvng Kat nxou (2 eBdopnadeg)
o ApxEg, uéBodol kat mpoTuTa KWELKOTIOINONG ONUATWVY WS Kat fAxou (2 eBSopadeg)

e Ewoaywyn ota cuothuata enefepyaciag kat petadoons PWndlakng ewovag kat nxou — To mpotuno Ynolakng tnAedpacng

DVB-T (1 eBédopada)

Epyaotnplokég ACKNOELG

Epyaotnplakn ekmaidevon twv ¢doltntwv HECw Tou Aoylopkol MATLAB/SIMULINK kat tn¢ avamtullakng mAathopuoag
UALkoU/Aoyloptkou Code Composer Studio tng Texas Instruments. MepthapBdavovtal 13 €pyaotnpLOKEG AOKIOELS ECTIACUEVEG OTA

Baolkotepa avtikeipeva tng Bewpntikng dtdaokaAiag. OL aoknoelg Ba ival TpooavatoAloUEVESG TAVW oTa akoAouBa media:
®  QVOMOPAOCTACH, XELPLOUOG KaL emefepyaoia TnNG PndLakng EKOVAG
e uetaocxnuatiopol kot pidtpa yia Pndlakn eikova
e qvamopdactacn XELPLOUOG Kal emefepyacia onpatog video
e QvamopAcTacn, XELPLOUOG Kal emetepyacia Ppndlakol oApatog Gpwvig Kat RXou

e ulomoinong PpIATpwV oe TPAYHATLKO XPOVO LE Toug enteéepyactéc TMS320C6713 tng Texas Instruments yla xo Kot €lkova.

e Tpooopoiwon cuotiuatog DVB-T
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTES

O uéBodol Sidaokaliog neptAappfdavouv:

e Albaokalia pe SLalEEELg OTIG omoleg xpnolpomolouvtal KAaoolkeG LEBodol (emiluon aoknoswv, Sladoyikn ddaokaAia) kat
olyxpova EMOTTIKA LEoa (video projector kat Stadaveleg).

e Xpnon Swadiktvou, yla TNV OveUpeon amapaitnTtwyv mAnpodoplwv mou Ba xpnolwuonolnBouv Kuplweg O €PYaoTNPLOKES
epyooieq.

e [lapouociaon twv Sladopwv amotedeopdatwy tne Bewplag pe xpnion tng efopoilwong, Kuplwg HECW TOU TIPOYPAUMOTOC
MATLAB.

OL paOnolakég Spaotnplotnteg neptiapBavouv

e EmiAuon aoknoewv otnv taén pe Sltaloykeg peboddouc.

e YAomoinon opadlkwy Epyaclwy.

e Xprion AOYLOMLKOU KOl CUCTNUATWY TIPAayUaTikol Xpovou tng Texas Instruments yla oxedloaon kat e€opoiwon tTwv Pndlakwv
ONUATWYV KAl CUCTNUATWV.

e  ATOMLKN UEAETN KOl EEETACELC YPATTTEC ) KOl TIPOPOPLKEG.

BiBAoypadia

EAAnviki BiBAloypadia
1. NwkoAaog Nanapdapkog: Wnolakn Eme§epyacia kat AvaAluon Ewovag, Ekboon 2n 2010, ISBN: 9789609273138
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2. lwavvng NAtag, Wnoakn Eneéepyaocia Ewkovac. 4" ékdoon. ISBN: 9789609156431
3. ZNUELWOELG SLEACKOVTWV OTO AVTIKELNEVO ene§epyaociog Pwvig KoL YOV

ZevoyAwaoon BifAoypadia.

1. W. K. Pratt, Digital image processing. ISBN: 0471767778

2. Gonzalez, Woods. Digital image processing, ISBN: 0130946508.

3. Thomas F. Quatieri, Discrete-Time Speech Signal Processing: Principles and Practice, ISBN 013242942X

4. Thierry Dutoit, Ferran Marques, Applied Signal Processing: A MATLAB-Based Proof of Concept, ISBN 9780387745343
5. Udo Zolzer, Digital Audio Signal Processing, ISBN 0470997850

EE-7041 — THAENIKOINQNIAKA AIKTYA

BAZIKEZ NAHPO®OPIEZ

Tunua HAEKTPOVIKAG
TitAo¢ MaBnuatog THAEMIKOINQNIAKA AIKTYA
Kwdilkog Mabnuatog EE-7041

Oewpia / Epyactriplo Oswpla + Epyaotriplo

E€aunvo Adackohiog 7°

MIOTWTLKEG LOVASEC 6.5
Qpeg AtdaokaAiag 30+2E
ddptog Epyaoiag 175

Yroxpewtiko / Emhoyng | YIOXpewTIKO

YnevBuvog Mabrjpatog | Ap. Zwtnpng Kapapumétoog

Alddokwv Ap. Zwtnpng Kapapumétoog

Erikouptkd Npoowriko

Tpomnog AbaokaAlog OeswpnTikn AtbaokaAia (SlaAé€elg), Epyaotnplakeg Aoknaoelg, Autovopeg Epyaocieg, E€etaoelg
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A&loAbynon Oewplia: Epyaocieg 30%, Tehwkn E¢€taon 70%
Epyaoctnpio: Epyaocieg (20%), Tehwr) E€€taon (80%)

Mpoamnattolueva Oswpia: Zuotiuata TnAemikowwviwy, Wndlakeg Emikowvwvieg, Aiktua H/Y, MBavotnteg kal Ztolyeia
ZTATLOTLKAG
Epyaoctnplo: Matlab/Simulink, C/C++, Apxéc Mpoypappatiopou.

NEPIrPA®H

ZKOTOG

O oKoTO¢ TOU HaBnuatog eival n elcaywyn Twv doLtnTtwy oTLg Baokeg apxEG Asttoupyiag, oxedlaouol, avaAuong Kol afloAdynong
miou SLEMOUV Ta ouyxpova ThAETkowvwviaka diktua. EEetdlovtal ol BaoKEG EVVOLEG UE OTOXO TNV YEVIKN avtiAnPn Twv AEToupyLwv
TWV TNAETUKOLWVWVLAKWY SIKTUWV KABwWE Kal TNV amoKtnon Tou anapaitntou urtdofabpou yla tnv katavonon Twv oAoéva Kal
auéavouevwy texvoloylkwyv eEeAifewv oto avtikeipevo. Epdaon divetal ota €idn kal oToug TUTIOUG SIKTUWV, TNV SLACTPWHATWHEVN
opyavwon, ota HETpa eniboong KabBwe Kal oTi StadopEG TWV TEXVOAOYLWYV TIOU EUNMEPLEXOVTOL 0TO GUOLKO eminedo Kal oto emninedo
Cevénc dedopévwy og dladopoug TUTIOUS CUYXPOVWYV TNAETIKOLWVWVLOKWY SIKTUWV.

Ma6Onolakd AntoteAéopata
Metd tnv oOAOKARPWON TOU HAOAHATOG OL CTIOUSAOTEG Bl £XOUV QITOKTIOEL TLG AMAPALTNTEG YVWOELG Ko SE§LOTNTEG WOTE va:
e [vwpllouv TIC PACLKEG EVVOLEC KL VO KATAVOOUV TIC AELTOUPYLKEG OTTOULTOELG KAL TNV SLACTPWHATWHEVN OpYAVWON TwV
TNAETUKOLWVWVLOKWV SIKTOWV.
e AvtilapBavovtal Tig apXEG Asttoupylag Kal TIG BAOIKEC OXESLAOTIKEG KAl AELTOUPYIKEC ATALTHOELG KAOE eldouc SIKTUWV.
e [vwploouv olyxpova podTuTa KoL TEXVOAOYLEC SIKTUWV KaL VO AITOKTACOUV TO armapaitnto umofabpo yla mepattépw
e€elbikevon kot epPabuvon oTo AVITIKEIPEVO.
o EfolkelwBoUv e Ta TPaKkTIkA epyaleia ou adopouv TNV LEAETN, avaAuon, afloAdynon kat oxediaon SIKTUwV KABWCE Kal Twv
ETUUEPOUG OTOLXELWV TOUG.
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AVTIKELLEVA TTOU KOAUTTTOVTOL

e Ewoaywyn ota TnAemikowwviakad diktua — EMoKOmnon texvoAoylwv Kot SIKTUwv

e TexvoAoyleg, APXLTEKTOVIKEG, £16Nn ko TUTIOL SikTU WV (SikTUO KOpHOU, SiKTUA MPOGPRACNC, TOTIKA EVOUPLOTO KL O.CUPHOTO
Siktua, omtika diktua, mpoowrikd Siktua, UBPLOKA acUpUaTA-OMTIKA SikTua KTA.)

o Apxéc Metadoong. Apxeg Aettoupylag kat €idn petaywyng. Avapetadoon malciov (Frame Relay). AoUyxpovog Tpomog
Metadopag (ATM).

e Méoa peTadoong (TNAEMIKOWVWVLOKO KOVAAL), BaoKA LEYEDN KoL TTEPLOPLOUOL.

o [lponyuEveg TeXVIKEG Slapopdwaong (OFDM, DMT, SC-FDE)

o ApxEg emkowvwviag kat toAumAe€iag (TDD, FDD, TDMA, FDMA, OFDMA, SC-FDMA)

o Apx£g MOAAIANG TPOGPAONG — KUPLOTEPEG TEXVIKEG

e Méetpa enidoong kat afloAdynong os kAaBe eninedo

e EEETOON TWV TTAPATIAVW OTLG VEEC TAOELG KOL 0T OUYXPOVA TTPOTUTIO. Kol TEXVoAoyieg Siktuwv (IEEE 802.11a/g/n, WiMax IEEE
802.16, 3GPP LTE, ADSL-VDSL, Ethernet, Gigabit Ethernet ktA.)

EpyaotnplakéG AGKNOELG
Epyaotnplakn eknaibeuon Twv GpoltnTtwy mPaypaTonolwvtas 13 epyaoctnPLOKEC OLOKIOELG EOTLOOUEVEC OTO BACIKOTEPA AVTIKELHEVOL
¢ Bewpntikng StdaokaAiag. Ol aoknoelg eoTialouv oto PuUOLKO eminedo Kal oto eninedo ZevENG Kal €lvol MPOCAVOTOACOUEVES OTA
egne:

e Jnuatodooia Baowng Zwvng, Kwdikeg MNpappung, Nponyuéveg Texvikeg Atapodopdwong (M-QAM, DMT, OFDM), MoAumAe€ia kat

MoAAamAn NMpooBacn oto Méoo (TDMA, FDMA, CSMA, OFDMA), Entidoon kat 20ykplon TEXVIKWV.

Ol Epy0OTNPLAKEG AOKAOELG TIpAYHATOTOLOUVTAL UE oUyxpova epyaAeio Aoylopikol onwe ta MATLAB/SIMULINK, CNET, NS3,
OMNET++.

ALSaKTIKEG Kol MaOnoLaKEG SpaoTNPLOTNTES
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OL péBobol Sidackaliag nepthapfavouv:

Ot paOnolakég Spaotnplotnteg neptAapBavouv

Aldaokalia pe Slalé€elg oTig omoleg xpnotpomnotlouvtal KAaoolkéC péBodol (emiluon aocknoswyv, dtahoyiki StdaokaAia) Kat
olyxpova eNOMTKA Léoa (video projector, Stadaveleg, emMiSeIEn MEPAUATWVY).

Xpnon tc BLBAL0ONRKNG Kot Tou SLadikTUoU, yla TNV AVEUPEDH amapaitntwy mAnpodoplwv mou Ba xpnotponotnbolv Kupiwg
OE EPYNOTNPLAKEG EPYUOLEC KOL OE AUTOVOUEG EPYOOLEC.

Mapouciaon Twv Slapopwv amoTeAECUATWY TNG Bewplag pe xprion tng e€opolwong, pe ELGIKEUUEVA TTAKETA AOYLOULIKOU OTIWG
MATLAB/SIMULINK, CNET, NS3, OMNET++.

EniAuon avtutpoowmeuTIKWY AOKACEWVY OTNV TAEN PE SLaAoyLKEG ueBodoug.

YAormoinon auTOVOUWY ATOUKWVY/OUASIKWY EPYACLWV.

Xpnon AoylopikoU yia avaiuon, afloAdynon, oxediaon kat e€opoiwon Twv Bepdtwy mou e€etalovrtal otnv Bewpla.
ATOULKN LEAETN KAl EEETACELG YPATITEG ) KAl TIPOPOPLKEG.

BiBAoypadia

EAANVIKA:
1.

2.
3.
4

Stallings, William, Ermtikowwviec Yrohoylotwv kot Aedopévwy, 6" EkSoon, 2008, ISBN 9789608050549
Nopndptong Avépéag, Eloaywyr otic ZUyxpoveg Texvoloyieg Emikowvwviwy, 2009.

Beviépng I., Aiktua Eupeiag Zwvng, 2nEkdoon, 2006.

Inuewwoelg Epyaotnpiou Twv 816a0KOVTWY OTO QVTIKEIUEVO
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ZevoyAwaoon:

ik whn

1. Kaveh Pahlavan, Prashant Krishnamurthy, NETWORKING FUNDAMENTALS Wide, Local and Personal Area Communications,
2009, ISBN 9780470992890.
Jean Walrand and Shyam Parekh, Communication Networks A Concise Introduction, 2010, ISBN 9781608450947
Vijay K. Garg, Wireless communications and networking, 2007, ISBN 978-0-12-373580-5

Behrouz Forouzan, Data Communications and Networking.

L. Hanzo, J. Akhtman, L. Wang, M. Jiang., MIMO-OFDM for LTE,WiFi, and WiMAX : coherent versus non-coherent and
cooperative turbo-transceivers, 2011, ISBN 9780470686690

EE7051 — OEQPIA NMAHPO®MOPIAZ & KQAIKQN

BAZIKEZ NAHPO®OPIEZ

Tunpa

HA€KTPOVIKAG

TitAo¢ MaBnuatog

Oewpia MAnpodopiag kat Kwdikwv

Kwdilkog Mabnuatog

EE-7051

Oewpia / Epyactiplo Qswpia
E€apnvo AbaokaAiog Z

MIOTWTLKEG LOVASEC 3

Qpeg AtdaokaAiag 20

Ddoptocg Epyaoiag 90
Yrnoxpewtiko / Emhoyng | YIOXpewTIKO

YnevBuvog Mabrjpatog

KaB. Evayyehog ZépBag

ASACKWYV

KaB. Evayyehog ZépBag

Erikouptkd Npoowriko
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Tponog AldaokaAiog OewpnTtkn AdaokaAia, E€eTdoelg

AfloAbynon TeAwkn E€€taon
TeAwkn e€€taon 100%

Mpoarmnattolpeva

NEPIrPA®H

ZKOTOG
ZKOTIOG TOU HaBnuaTtog elval n elcaywyn Twy omoudaotwy oTLS BACLKEG apXEG TNG Bewplag mAnpodopiag kal n ekUAdnon tTwv MAEov
XPNOLLOTIOLOU LEVWV TEXVIKWYV KWLKOTIONONG INYAGS Kal kKavaAtou.

MabOnolakd AntoteAéopata
‘Exovtag oAoKANPWOEL ETUTUXWG TO LABNUa oL omtoudaoteg Ba eival og B€on va:
e Katavoouv Ta opla Tou TiBevTal Kata tn cuprieon tng mAnpodopiag mou mapdyet pia tnyn Kat tou duvatou pubuou
petadoong Sedopévwy HEoA Ao Eva KOVAAL.
e YrmoAoyi{ouv Tn XwpnTLKOTNTA SLOKPLTWY KAVOALWV LLE TIEPLOPLOUOUG £L00S0U Kal KavaAlwv pe 80pufo
e YmoAoyilouv To MAnpodopLakd TEPLEXOUEVO SLAKPLTWVY TINYWV
o [vwpilouv T SuVATOTNTEC KAL TIEPLOPLOUOUGS TWV TILO SLaSESOUEVWV TEXVIKWVY KWELKOTIOINONG INYAG Kal KavaAlol

AvTiKkeipeva tou KaAumtovta
lotopiky avadpoun, ebappoyEg tng Bewplag mAnpodopiag, pétpa mAnpodopiag (evtporia, apolBaia mAnpodopia, cuvaptnon
Staxwplopou) (1 eBdouada)
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Kwbikeg petadpaong dedopévwy, xwpnTikotnTa SLakpLtwy KavaAlwyv xwplc 06pufo Kkal Le meploplopouc elcodou, RLL kavaAla (1
eBoouada)

Block kwdikeg Frieman Wyner petdadpaong dedopévwy, trellis kwdikeg, avicotnta Kraft (1 eBdopdda)

Kwbikeg ouumtuéng Sedopévwy, 1I610TNTA ACUUMTWTIKAG LooStapéplong (AEP), Oswpnua Shannon-McMillan (1 eBdopada)

Block kw&ikeg kat mpoBepatikol kwdikeg cupTUENG dedopévwy, Huffman, Tunstall, Shannon-Fano, Arithmetic coding (1 eBdouada)
Kwdikeg Ae€ikov, Lempel Ziv 77, Lempel Ziv 78, LZW (1 eBdoudada)

Kwdikeg petadoong Sedopévwy, Xwpntikotnta Stakpltwv kavailwy pe 06pufo (1 eBdouada)

Mpappikol block kwdikeg S16pOwon¢ opaApdtwy, KukAtkol Kwdikeg, BCH, RS kwdikeg (2 eBdouadec)

JuveAlkTikol Kwdikeg 810pBwaong opalpdtwy, alvodwtn kwdikomoinon, Turbo kwdikeg, LDPC kwdikeg (2 eBSopnadec)

Kwdikeg oupmieonc dedopévwy, Oswpnuo pubuov-napapdpdpwonc (1 eBdopada)

KavaAla katl mny&g ouvexoucg xpovou, Métpa mAnpodopiag Gaussian onuatwy, Gaussian KavaAta Kot tNyEC e Kot xwplc pvaun (1
eBbéouada)

EpyaotnplakéG AGKNOELG

ASakTIKEG Kot MaBnolakég §paoctnpLoTNTEC

OL péBodol Sibackaliog nepthapfavouv:
Napadooiakr dtdackalia pe SLAAEEELG OTLG OTIOLEG XPNOLUOTIOLOUVTAL EV HEPEL powerpoint TAPOUGCLACELS
OL paOnolakég Spaoctnplotnteg nepthapBavouv

EniAuon aoknoewv, atopkn LEAETN KAl YPOTTEG EEETACELG.
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BiBAoypadia

EAANVIKR:

«B@ewpia MAnpodopiag kat Kwdikwvy Inpewoeslg Mabrnuatog, Eudayyelog ZépBag, Tunua HAektpovikng, TEI ABrivag, Zemtéupplog
2010

“Baolkéc Apxéc Oewpiag Kwdwkomoinong kat Kpumrtoypadiag», Hankerson, Hoffman, Leonard, Lindner, Phelps, Rodger, Wall
(uetadpaon XapaAaumnog Kopvapoc) Ekdooelg KAewdaptBuog, ISBN 978-960-461-369-4, 2009

ZevoyAwaoon:
«Applied Coding and Information Theory for Engineers”, Richard Wells, Prentice Hall Information and System Sciences Series, ISBN 0O-
13-961327-7, 1999

EE-7A61 — NavONA€EKTPOVLIKEG SLATAEELG

BAZIKEZ NAHPO®OPIEZ

TuRuo HAEKTPOVIKAG
TitAo¢ MaBnpatog NovonAeKkTpoVvIKEC SLaTALELg
Kwdikog Mabrpatog EE-7A61

Otswpia / Epyaotriplo Oswpla
E€apnvo AbaokaAiag zZ
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MOTWTIKEG LOVASEG 4,5

Qpecg AdaokaAiog 3
doptog Epyaoiag 135
Yroxpewtiko / Emloyng | Emloyng

YnevuBuvog Mabrpatog

M. Qwtomoulog

Albaokwv

M. Qwtomoulog

Emikouptkd Npoowriko

Tponog AdaokaAiog

Oewpntikn Adaokalia, Epyaocieg, E€eTdoelg

AfloAoynon Epyaoieg, TeAwkn E¢€taon
TeAwkn e€€taon 100%,
Mpoamnattolueva
NEPIFPA®H
ZKOTOG

Na eloayel Toug PoLTtNTEG 0TI NAEKTPOVIKEG SLaTAEELC VEQG YevIaG. Na mapéxel éva eAaXLoTo UTIOBaBpO YVWOoEWV Kal LKAVOTHTWY
€TOL WOTE VA UIMOPOUV va tapakoAouBouv Ti¢ e€eAEELC OTOV TOPEN TWV NAEKTPOVIKWYV SLATAEEWV.

Ma6Onolakd AntoteAécparta
Me tnv oAokAnpwaon Tou padnuatog ot ¢poLtnTEC:

Oa eival e€olkelwpEvol pe TNV enefepyaaoia Kat ev o€ €va BaBpo tnv eppnveia NAEKTPLKWVY Kal/f OMTIKWY HETPAOEWY ETIAEYUEVWV

vavodiataewv f dlataewv mou aflomolouv vavoUALKA.

Oa pmopouv va va meplypaouv Ttnv Soun, va KATAOKEUAOOUV To Slaypappa evepyslakwy {wvwy Kal va ipoBAEPouv og KAToLo
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BaBuod tnv nAektpikn cupumneplpopd ETAEYUEVWY VAVOSLATAEEWV.
Oa UmopoUlV va GUYKPILVOUV TNV NAEKTPLKA CUUMEPLGOPA AVAUECO OE VAVOSLATAEELG KAL TG QVTIOTOLXEG KAAOOLKEG SLATALELG.

AVTIKELEVA TTOU KOAUTTTOVTOL
1.

w

N

Eloaywyn oTig apxég Tng KBavtounxavikng péoa amnod ta napadsiypata Tou dwtonAekTpkoU GaLvVoUEVOU Kal TOU GACHOTOC
TOU OTOMOU Tou udpoyovou. O eVTOTILOUEVOC XapaKTnpag Tou ¢wtoc. EElowon de Broglie. Alakpitd dpaopata. HAeEKTpoXnHLKO
Suvaplko oe pétalia, petproetg UPS kat XPS.

Evepyelokég otdBueg og xapunAodidaotata cuotiuata: KBavrikd nmnyadia, poplakol deopol, evepyelokég {WVEG O OTEPEQ.
Aywywuotnta. Epapuoyéc os dlatdaelg.

M€B0ob0oL KOTOOKEUNG KaL XAPAKTNPLOKOU VOVOSLOTAEEWV.

Kivnon ¢opéwv oe vavo-tpaviictop MOSFET. Edapuoyéc oe Siatagelg tpaviiotop vavoowAnvwv avbpaka Kal vovo-
KOAWSIwV. XapaktnploTikég |-V kat G-V.

Qawopeva onpayyas. Edoapuoyec oe Slatafelc pvnung. Ogpud nAektpovia Kat povtéda Stédeuong Gopewv HEoO Ao
AEMTOUC HOVWTEC. XapaKTNPLOTIKEG C-V og dlataelc MOS kal og vavo-SLatagels LvApNg

Opayn Coulomb. Tpavoiotop evog nAsktpoviou. Xapaktnplotikég I-V kat G-V. Coulomb diamonds.

KBavtikad onueia. AlEUpuVon TOU EVEPYELAKOU XAOUATOC, OTTIKEC LOLOTNTEC. EPapuoyég oe Slataelg.

MetaAAkd vavoowpatidia. Edapuoyég o aloOntrpeg avixveuong evog popiou kot pwtofoAtaikd otolxeia.

ASakTIKEG Kot MaBnolakég 5paotnpLOTNTES

O uéBodol Sidaokaliag neptAapfavouv:

H SibaokaAla Tou pabrpatog £xeL cav 0TOXO TNV KATAVONON HECO OTNV TAEN aflomolwvtag Evav cuvSUaoUO o TIPOCOUOLWOELC,
EMIAUON QOKACEWV KATA OHASEG Kal KAOOOWKEC SlaAé€elc. H aflomoinon Stadopetikwv pebBodwv SidaokaAiag €xel oav oTOXo TNV
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Kvntomoinon tou ¢oltnTh Katd tnv wpa NG SI8aoKaAlag amookonwviag otnv nabnon Héow Ttng CUMUETOXNG. I18laitepn éudaon
Silvetal otnv evBappuvon tng cUAAoyLKOTNTOG PECA Ao TNV Snuoupyia opdadwy epyaciag pEoa otnv Tagn.

OL paBnotakég dpaotnpLotnteg nephappavouv

1. Aflomoinon MpoCOUOLWoEWY TIoU KUKAOodopoUv elelBepa oto SLadikTuo Kal TPpoEpYovToL amod Tavenmothula dtebvoug
KUpouc. OL TPOCOUOLWOELG cuvodelovTal amo Ypamntég odnyieg tou didaokovta yla epyacio Katd opddeg otnv TAln Kal
OTOUIKEC EpyaCieg OTO OTiTL.

2.

EniAuon aoknoswv otnv Ta&n Katd opadeg Kal mapouciaon oTov TivaKa armo Toug ¢oltnTEG ) tov Stbaokovta.
3. AwoAéelg

BiBAoypadia

EAANVIKA:

Apxéc NavonAektpovikng, George W. Hanson, petadpaon kot emipélela AB. Kavamitoag, X. Towvog, ISBN: 978-960-418-165-0,
EKAOZEIZ A. TZIOAA & YIOI O.E. (2009)
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EE-7B61 — KINHTEZ ENIKOINQNIE2

BAZIKEZ NAHPO®OPIEZ

TuApa HAektpoVvIKAG
TitAo¢ MaBnpatog Kwntég Emikolvwvieg
Kwdikog Mabnpatog EE-7B61

Otwpia / Epyaotriplo Oswpia

E¢aunvo Albaokaliag Z

MOTWTIKEG LOVASEG 4.5

Qpecg AdaokaAiog 30

®odptog Epyaociag 135

YroxpewTtiko / EmAoyng

Kat’ emthoynv YIOXpewTIKO

YnevBuvog Mabrpatog

KaB. Evayyehocg ZépBag

Albaokwv

KaB. Evayyehocg ZépBag

Erikoupikd Mpoowriko

Tpomnog AbaokaAiog

Oswpntikn Abaokalia, Epyaoieg, E€stdoelg

Aflohoynon Epyaoieg, TeAwkn E€€taon
TeAwkn e&étaon 100%
Mpoarmnattolueva )
NEPITPA®H
ZKOTOG

JKOTIOC TOU paBnuartog ival n punon twv omoudaoTwy OTLC apXEC OXESLOONG TWV KLVNTWYV KAl CUPHATWY ETIKOLVWVLWV KABwWG Kot n
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QTOKTNON YVWOEWV OXETLKA LE UTIAPXOVTA KOl LEAAOVTIKA CUCTAUATO KLVNTWV ETILKOLWVWVLWV.

Ma6Onolakd AntoteAécpata
‘Exovtag oAOKANPWOEL ETUTUXWCE TO LABNua oL omoudaoteg Ba ival og B€on va:

e Na yvwpllel T TEXVIKA XAPAKTNPLOTIKA TWV TTAEOV XPNOLULOTIOLOUUEVWY CUCTNHUATWV.

e Na kotavoel TIg mpodlaypadEC TWV KVNTWVY KoL ACUPUATWY CUCTNUATWV.

e Na afloloyel TNV KATOAANAOTNTO LOVTEAWV AMWAELWY HETAS0ONC KAl padloonuatog otnv availuon kot oxediaon kKupeAwtwy
OUOTNUATWV.

e Na yvwpilel TIg SuvatOTNTEC KAL TOUG TIEPLOPLOROUE OTNV AVATTTUEN Kol oxedloon umnpeoLwy.

AvTIKEipeva IOV KaAUTTOVTOL
1. lotopikn Avadpopn — ZUCTAMOTO KIVNTWV EMLKOWVWVLWV 1n¢ yeviag (1 eBdopada)
2. ApXEC Kal OpXLITEKTOVIKA KUPEAWTWVY cuoTnuatwy — GoS Erlang-B (1 eBdopada)
3. AnwAelec petadoong — Quaotka kat Epmelpika Movtéda anwlewwv — Ixediaon kupelwv (1 eBdopada)
4. ItatloTiki povteAomnoinon padloonuatoc — padlokavaiiwv Katavouécg Lognormal, Rayleigh, Ricean, Suzuki, Nakagami-m,
(Evpoc-Twvng KaL xpovog cupdwviac) (2 eBSonddeg)

5. GSM - Apxltektovikn— Texvika Xapaktnplotikd (1 eBdouada)

6. GSM - Quoko eninedo — Kwdikomoinon ¢wvng — Kwdikomoinon kavaAiol — Atapdpdwaon — xpnopomnoloV ueveg PndLakeg
TEXVIKEC. (2 efSopadeg)

7. GSM - Aoyika kot puotkd kavaiia — 2toifa mpwtokoAwv (1 eBdopada)

8. GSM - Mwotomnoinon xpriotn — Evnuépwon B6€ong — Eykabidpuon kAnong (1 eBdouada)

9. GSM - AlaoUvbeon pe al\a Siktua — mapexopeveg untnpeoieg (1 eBdopada)

10. DECT — ApxLtektovikr — Texvika Xapaktnplotika — Mapexopeveg unnpeoieg (1 eBdopada)
11. GPRS — UMTS : Apxttektovikr — Mapexopeveg unnpeoieg (1 efdopada)
12. AMa ouotrpata: Bluetooth — HIPERLAN/2 — TETRA (1 eBdopdda)
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ALSaKTIKEG Kot MaOnoLakEG SpaoTNPLOTNTEG

O uéBodol Sidaokaliag neptAappfdavouv:
Napadooiakr dtdaockalia pe SLAAEEELC OTLC OTIOLEG XPNOLUOTIOLOUVTAL TEXVOAOYLEG TTOAUUETWV.

Ot paOnolakég Spaoctnplotnteg nepthapBavouv

MPOALPETLKA TTAPOUGCIACN OTOUKWY EPYOCLWV OTO EUPUTEPO OVTLKELLEVO TWV KLVNTWV KOL ACUPUATWY ETILKOLVWVLWV.

BiBAoypadia

EAANVIKR:
“Kwntég Emkowvwvieg”, Znuewwoelg padnuatog E. ZépPa, Kab. TEI ABnvwv, Aekéupplog 2003.

ZevoyAwaoon:

1) “The GSM System for Mobile Communications”, M. Mouly, M Pautet, 1992, ISBN 2-950719007

2). “Mobile Radio Communications” Raymond Steele, Pentech Press, IEEE Press, 1992, ISBN 0-7273-1406-8
3). “Foundations of Mobile Radio Engineering”, M. Yacoub, CRC Press, 1993, ISBN 0-8493-8677-2

4) “Mobile Cellular Telecommunications”, W. Lee, McGraw-Hill, 1995, ISBN 0-07-113479-4

5) www.etsi.org
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EE-7071: TEXNOAOIIA TQN AIZOHTHPQN

BAZIKEZ NAHPO®OPIEZ

TuRua HAEKTPOVIKAG

TitAog MaBnpatog TEXNOAOTIA TON AIZOHTHPQN

Kwdikog Mabnpatog EE-7071

Otwpia / Epyaotriplo Oeswpla + Epyaotriplo

E¢aunvo Albaokaliag Z

MOTWTIKEG LOVASEG 4
Qpecg AdaokaAiog 20+2E
@®odptog Epyaoiag 120

Yroxpewtiko / EmAoyng | YIMOXpEWTIKO

YnevBuvog Mabniuato¢ | KaAtodg Mpnyoplog

Alddokwv KaAtoag Mpnyoplog
Erikoupikd Mpoowriko
Tpomnog AbaokaAiog Oswpntikn Atdaokalia, Emonteuopevo Epyaotrplo, Aoknoelg, E€staoelg
, TeAwn E€€taon, Epyaocieg
A . e ,
§ohoynon Tehwn g&etaon 50%, Epyaotrplo 50%
Mpoarmnattolueva
NEPITPA®H
ZKOTOG

O kUPLOG OTOXOG TOU padnuatog eival n eéolkeiwon Twv GOLTNTWV UE TNV TEXVOAoyila Twv aodntipwv. Edkotepa n éudaon Oa
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E0TLAOTEL OTO TMESI0 TWV HUIKPOCUCTNUATWY — HUIKPOALoONTAPWY oL omoiol amoteAouv TNV ouyxpovn €€EALEN TwV CUUBATIKWV
aloOntplwv otolyeiwv. Oa avaluBouv oL TEXVOAOYLEC KOTOOKEUNG KAl Ol OVTIOTOLXEG KUPLEG KATNyopleg alodntripwyv. Ol BaoLKES
TP AUETPOL ETUAOYNG aLoONTNPLWV yLoL CUYKEKPLUEVEG EdPaployEC Ba avaluBoulv kat Ba avamntuxBel o TPOMOC EVOWUATWONG TWV EV
AOyw Slataewv og eupUTEPA LETPNTLKA cuoTApaTa. Evag emumpooBeTog 0TOX0G TOU HABAUATOC €lval N KATavOnon €K LEPOUG TWV
dOoLTNTWV TNG YEVIKOTEPNG EVVOLAG TOU HETPNTIKOU CUOTHOTOC KAl TNG CUANOYNG SES0UEVWV.

Mabnolakd AntoteAéopata

‘Exovtac oAOKANPWOEL ETTUXWC TO LABNUa oL omoudaoteg Ba ival og B€on va:
e Avayvwpilouv Tov KatdAANnAo aLoBnTApa yla Xprion O CUYKEKPLUEVN edapuoyn
e Katavoouv tnv Asttoupyia Twv dtapopwv LETPNTIKWY SLatdewv
e YAomoloUv cUVOETA PETPNTIKA cuoThuata Baclopéva os alobntrpla otolyeia
e Jxedlalouv Kal va tpayUaTonolouV alcbntripla otolyeia pe BAon TNV amoKpLon 0€ CUYKEKPLUEVA epeBiopata.
e Avayvwpilouv ta dpuokd patvopeva mou eunAékovtal katd tnv dtadikaoia avixveuong Staddpwv epeblopdtwy
e EmAéyouv Katnyopia aodntripa pe Baon tic mpodlaypadEg
e AvoAuouv kal va ene€epyalovtol Ta orpata SLlopopwv LETOTPOMEWY

AVTIKELLEVA TTOU KAAUTTTOVTOL

e A0BNTAPEC — oNUATA - EVEPYOTIOLNTES

e AwoBNTApEC — ouoTHuaTA

e Aopéc petadopac Sedopévwy Kal EAeyxou
e X0opaKTNPLOTIKA AELTOUPYLAC aloOntripwy
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o AkpiBela - evotoyia

e EualoBnoia (sensitivity)

e 00puPog

e Eidn BopuBou

e Abyoc BopuBou mpog onua

e ABefalotnta - cpaAua

e AUVOLKA XOPOKTNPLOTIKA

e JUOTNUA MPWTING TAENG

e JUotnua deltepPNnC TAENG

e Katnyopieg alobntrpwv

e Kuplapya ¢uowa pavopeva

e AwBntApeg B€ong - petaTomniong

e AoBNTAPEG TOXUTNTAG - ETUTAXUVONG
e AwBntripeg pong - Tapoxng

e AwoBntnpeg mieong

e AwoBntnpeg Bepuokpaciog

e Xnuwol alobntripeg

e AwoBntpeg SlatunTikng taong (Shear stress sensor)
o AwBntnpeg aktvoBoliag — (IR imagers)
e AkouoTtikol aoBntrpeg (microphones
e Blo - aoBntnpeg

e AwBntApeg Suvaung

e AwoBnTApeg payvntikoL nediou
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Epyaoctnplakég ACKNOELG

Epyaotnplakn eknaibeuon twv GoltnTwy mpayuatonolwvtag 13 pyaotnplakéG 0OKNOELS EOTIACMEVEG OTA BACIKOTEPQ AVIIKELLEVA
NG BewpnTikng dtdaokaAiog. OL acknoelg Ba elval MPooavATOALOUEVEG TAVW OTa akoAouBa media:
Aoknon 1: EloaywylKEC EVVOLEG aLoONTAPWY — LETPNTIKWV Sdlatafewv

Aoknon 2: 3Tatikd XOpaKTNPLOTIKA alodnThpwv

Aoknon 3: AUVa LKA XOpaKTNPLOTIKA alodntipwv

Aoknon 4: To mpoypapatioTtiko eptBailov Matlab

Aoknon 5-8: NpoypaHatiopog Kal eneepyacia petpnoswv pe Matlab

Aoknon 9: Alobntrpeg B£ong — petatoniong

Aoknon 10: Alobntripeg TaxUTNTAG - EMUTAXUVONG

Aoknaon 11: AloOnTAPEG PONG - APOXNG

Aoknaon 12: AloBntipeg ieong

Aoknaon 13: AloBntripeg Oeppokpaciog
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ASakTIKEG Kot MaBnolakég §paoctnpLotnTeS

O uéBodol SLbaokaliog meplhappavouv:

e [apadootakn SdackaAio pe OSLHAEEELG OTIC OMOLEG XPnOLUOTOLOUVTAL TEXVOAOYIEG TOAUMEOWV Kal To Sladiktuo yla
OQUECOTEPN KAL OPACTATIKOTEPN GUAAOYH TTANpodopLwV

e EmiAuon aoknoswv

e Epyaotnplakec emibeifelg

o ETPAEMOUEVEG EPYOOTNPLOKEG OLOKNOELG

e Efopowwoelg pe xpnon H/Y peow e€etdikevpévou Aoylopkol (Matlab).

Ot padnotakég Spaotnplotnteg nepthapfavouv

e Xprion amo Toug OTIOUSAOTECG EPYOOTNPLOKWY OPYAVWY KAl UAIKWV yLa TRV UAOTIOLNoN Ko avaAuon Statdtewv alodntrpwv
e EmiAuon aoknoswv

e YAomoinon opadilkwy gpyactlwy

e Xpnion AoylopikoU yla oxediaon Kal e€opolwaon HETPNTIKWY SLatdfewyv Kal aodntipwv

e ATOMLKN UEAETN

o Efetaoelg (ypamtég 1 Kot TpodOpLKEG)
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BiBAoypadia

EAANVIKR:

K. KaAaitlakng, E. KoutpoUAng « HAEKTPLKEG ETPNOELG KAl aloONnTrpeg» ISBN 978-960-461-331-1, Ekddoelg KAelddapLlOpog

A. Taotepartog, 2. Moupoutoog, |. Avbpeadng, «Texvoloyia Metprnoswv AwoBntrpla», ISBN: 9789603877721, lkioupdag
ExSotikn

e |. 2. Aoutpidng «Texvohoyia HeTprioewV Kal aoOntpwv» ISBN 978-960-411-656-0, Ek6ooeLg IQN

e Elgar, Peter, «AloOntrpeg pETpnong kat eEAéyxou», Ekdooelg T{LoAa, 2000

e Gardner, Julian W «MikpoatoBntripec» Ekdooelg T{LOAa, 2000

e Bentley, John P «Xuotiuoata petprioewv» Ekdooelg lwv, 2009

e [lpamag, Anuntpng, «Texvoloyia petproewv» Ekdooelg T{LOAa, 2009

ZevoyAwaoon:

e Sabrie,Soloman, “Sensors Handbook” McGraw-Hill Education — Europe (1998)

e Wolfgang,Gopel “Sensors Applications”, Wiley-VCH Verlag GmbH (2005)

e Duane,Tandeske “Pressure Sensors” Taylor & Francis Inc (1990)

e Pavel,Ripka, Alois,Tipek “Modern Sensors” ISTE (2007)

e Larry K.,Baxter “Capactive Sensors” John Wiley and Sons Ltd (1996)

e H.)Yamasaki “Intelligent Sensors” Elsevier Science & Technology (1996)

e Gustav H.,Gautschi “Piezoelectric Sensorics” Springer-Verlag Berlin and Heidelberg GmbH & Co. KG (2002)

e C.,Di Natale, A.,D'Amico, E.,Martinelli “Sensors and Microsystems” World Scientific Publishing Co Pte Ltd(2008)
e Ramon,Pallas-Areny, John G.,Webster “Sensors and Signal Conditioning” John Wiley and Sons Ltd (2000)
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e Jon S.,Wilson “Sensor Technology Handbook” Elsevier Science & Technology (2004)
e Brian R.,Eggins “Chemical Sensors and Biosensors” John Wiley and Sons Ltd (2002)
e Randy,Frank “Understanding Smart Sensors” Artech House (2000)

e Pavel,Ripka “Magnetic Sensors and Magnetometers” Artech House (2000)

e D.S,Nyce “Linear Position Sensors” John Wiley and Sons Ltd (2003)

e “Sensors”, Wiley-VCH Verlag GmbH (2004)

e “Sensors”, Springer-Verlag Berlin and Heidelberg GmbH & Co. KG (2008)

e “Semiconductor Sensors”, John Wiley and Sons Ltd (1994)

e “Gas Sensors” Kluwer Academic Publishers (1992)

e “Sensors Applications” Wiley-VCH Verlag GmbH (2004)

e Smart Sensor Systems John Wiley and Sons Ltd (2008)
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Appendix
Curriculum of the Department of Electronics

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 241



1** Semester
EE-1011 - PHYSICS

BASIC INFORMATION

Department ELECTRONICS

Course Title PHYSICS

Course Code EE-1011

Theory /Lab Theory+Laboratory
Semester A

ECTS Credit Units 6

Teaching Hours 4Theory + 2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Konstantinos D. Kourkoutas
Teacher Konstantinos D. Kourkoutas
Assistants

Teaching Lectures, Laboratory
Assessment Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites
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DESCRIPTION

Aim

The Physics course is consisting of a theoretical and a laboratory part. The aim of the theoretical part of the course is to introduce the
students to the fundamental laws of Nature and the causal explanation of physical effects. In the Physics Laboratory the students
become familiar with measuring methods, devices and experimental data processing by the training in 13 laboratory exercises
focused on selected topics of the theory.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e understand the relation between the laws of Physics and their technological applications.
e be able to construct models based on simple principles
¢ handle measuring instruments and devices
e process experimental data

Topics Covered

Oscillations: Free harmonic oscillations and damped oscillations. Superposition of oscillations. Beats. Forced oscillations. Coupled
oscillators and their eigenvalues.

Waves: The harmonic wave equation. Wave intensity. Wave absorption law. Loss. Sound. Wave effects. Interference and standing
waves. Oscillation modes in three dimensional cavities. Density of states

Optics: Reflection, refraction, total reflection, optic fibers. The polarized light. Brewster angle. Diffraction

Introduction to Statistical Mechanics: Degrees of freedom and the equipartition principle. Boltzmann statistics and the principles of
Statistical Thermodynamics. Statistical Entropy
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Quantum Physics: Photoelectric effect. Planck’s law. Compton effect. The duality of matter. Scroedinger equation and simple
guantum mechanical applications. Laser principles

Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical courses. Training is oriented as
follows:

1. Experimental data processing and error calculation
2. Harmonic oscillator. Measurement of a spring constant
3. Measurement of the sound velocity in the air

4. Wave absorption law

5. Index of refraction

6. Photoelectric effect

7. Light diffraction through grating

8. Motion of charged particles in magnetic fields

9. Transient effects. Capacitor charging

10. Spectroscopy

11. Light Polarization. Malus law

12. Properties and characteristics of the laser beam
13. Measurement of the focal length of a lens

Teaching and learning activities

Teaching methods include:
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The teaching methods include traditional lecture material in class room, applications, exercises and supervised hands-on exercises in
the lab

Resources

Halliday, Resnick, Krane Quotkr 2, 4" ékdoon M&A MNVeUPOTIKOG
H. Ohanian Quotkn 2, EK800ELG ZUppETPLa
H. D. Young Mavemotnuiaki Quoikn Ekdooelg MNamalnon

M Alonso-E Finn: Fundamental University Physics, Vol |, Il Addison Wesley Publishing Company (1981)
R Sherway: Physics for scientists and engineers Saunders College Publishing (1990)

EE 1021 —Introduction to Electronics

BASIC INFORMATION
Department Electronics
Course Title Introduction to Electronics
Course Code EE-1021
Theory /Lab Theory + Lab
Semester A
ECTS Credit Units 7
Teaching Hours 4 Theory +2 Lab
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Working Load 210

Obligatory / By Choice Obligatory

Unit Leader C. Anastasiadis

Teacher C. Anastasiadis

Assistants

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim
To provide a basic knowledge of electronic circuits in order the students initially familiarize with electronic circuits and after that to
understand how and where simple circuits can be used to compose a complex device

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Draw characteristic I-V curves of electronic devices.
e Design simple power supply circuits and calculate their elements.
e Understand the operation principles of semiconductors.
o Apply appropriate bias for several electronic devices.
e Process and analyze experimental results in order to assess the operation limits for several electronic devices.
e Use all relevant information from data books.
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Topics Covered

e |-V curves

e  P-N Diodes: Diode with forward and reverse bias. Characteristic curve of P-N junction, Load line.

e Diode applications: Diode as switch, half-wave and full-wave rectifier, rectifying filters, waveform shape circuits

e Zener diode: voltage regulation applications, limiting and clamping

e Bipolar Junction Transistor. Structure, operation on NPN and PNP transistors, bias circuits for C¢, C¢ and Cg

e Transistor applications: Relationships between IC, IB and |E currents, transfer characteristics, transistor as switch, amplifier
and oscillator

e Field Effect Transistor : Junction Field Effect Transistor Structure, operation, bias circuits for Cs, Cp & Cg, Applications.
MOSFET: Structure, operation, bias circuits Cs, Cp & Cg, transfer characteristic.

e SCR and Thyristor: Operation and characteristics of SCR. Activation

e Thyristor characteristics: Full wave rectifier, half wave rectifier with phase control, DIAC and Triac.

e Operational Amplifiers : The ideal operational amplifier, inverting and non-inverting configuration, large signal operation

e Special electronic devices: Thermistor, Varistor, Varicap, IGBT

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 Rectifier Circuits

e Stabilization with Zener diodes

e BIJT operation principles

e JFET operation principles

e SCR/ Thyristor operation principles

e MOSFET operation principles

e Basic circuits with operational amplifiers
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Teaching and learning activities

Teaching methods include:

Teaching is organized in lectures and laboratory experiments. Teaching includes classroom lecture material and supervised hands-on
exercises. Experiments lead to understanding of practical aspects of simple circuits. They include circuit identification, measurements
and

Student’s activities include:

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

Resources

e Electronics |, Haritantis, J, 978-960-91034-6-6, Demertzis, 2006

e Microelectronics Circuits & CD, Sedra Adel, Smith Kenneth, 978-960-7182-60-9, Tziolas, 2010

e [ntroduction to Electronics, Tombras, G., 978-960-531-192-6, Diavlos, 2006

e Electronics, Malvino Albert Paul, 978-960-7219-12-1, Tziolas, 2010

e Physics of semiconductor devices, S.M. Sze, Wiley, 2002

e Operation and modeling of the MOS transistor, Yannis Tsividis — Oxford University Press, 2011

e Materials Science, J.C. Anderson, Keith D. Leaver, Rees D. Rawlings, and Patrick S. Leevers, Editions Nelson Thornes Ltd, 5th
ed., 2003

e Semiconductor devices, M. Zambuto, McGraw-Hill, 1989

e Electronic Materials Science for Integrated Circuits in Si and GaAs, J. Mayer, S.S. Lau, Ed. Macmillan, 1990

e Semiconductor Physics, P. Kireev, Mir Publishers, 1975
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e Electrons and holes in semiconductors, W. Shockley, Krieger Editions, 1976
e Semiconductors, R.A. Smith, Cambridge University Press, 1959

e Introduction to semiconductor theory, A. Anselm, Mir Publishers, 1981

e Solid state and Semiconductor Physics, J. McKelvey, Krieger Ed. 1966

e Lecture notes, C. Anastasiadis, 2011.

EE-1031 - MATHEMATICS

BASIC INFORMATION

Department ELECTRONICS
Course title Mathematics
Course code EE-1031
Theory / Laboratory Theory
Semester A

ECTS Credit Units 5,0
Teaching Hours 4Theory
Working Load 170
Obligatory\By Choice Obligatory
Unit Leader loannis Th. Famelis, Assistant Professor
Teacher loannis Th. Famelis, Assistant Professor
Assistants
Teaching Lectures, Exams
Assessment Final Exam 100%

Prerequisites
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Description

Aim

First Semester Mathematics on one hand combine and extend knowledge that new students have (derivative, integrals, linear
algebra elements, complex numbers etc.) with applications and the study field of the Department. On the other hand they extend
knowledge in new fields (vector theory and planar vector functions, differential equations) in order students to be capable to work
subjects in Electricaly and Electrical Circuits.

Learning Outcomes

Students upon successful completion will know to solve linear systems, perform matrix computations and compute inverse of
matrices and determinants. They will comprehend basic matters of planar vector analysis and vector functions. They will be able to
identify and work with basic planar curves. They will know the behavior of basic mathematical functions and will be able to study
them. They will solve applied problems where derivative of functions is used. They will be capable to compute basic categories of
indefinite and improper integrals. They will compute areas and volumes using integration. They will know the polar and the Cartesian
system of coordinates and their relation. Finally, they will be able to solve basic categories of first order differential equations.

Topics Covered
+* Complex Numbers
+* Solving linear systems with Method of Gauss.
+» Matrices (definitions, algebra, inverse) and their applications.
+» Determinants (definitions, properties, applications).
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+* Planar Vector Analysis.

** Planar curves, parametric and analytical equations, planar transformations

+» Single variable functions.

++ Derivative and applications. Basic theorems of differential analysis.

+ Indefinite Integral, Properties, basic integration rules, Techniques of integration.

% Definite Integral. Theorems of integral analysis. Applications of definite integrals.

Improper integrals.

Planar systems of coordinates, polar and Cartesian coordinates. Integration in polar coordinates.
Planar vector functions and their application.

First order Differential equations direct integrated, linear, separable, homogeneous. Homogeneous linear second order
differential equations.

X/
°

X/
°

X/
°

X/
°

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom either in the board or with the aid of projectors and
computers. Examples are demonstrated with the aid of Mathematical symbolic software.

Student’s activities include:

Solving exercises, individual study and written examinations.
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Resources

In Greek:

e Thomas Anelpootikog Aoylopog, Finney, Hass, Jiordano, Naveniotnuiakeg ekdooelg Kpning

e Awadopikég E€lowoelg, A. XatlomoUAou, OscoaAovikn

e Mrnpatoog A. MaBnuatika | Ek66oelg ZtapuoUAn

o [papuikn AlyeBpa, Oswpla kot epapuoyec. . Aovatog, M. Adap. Ekdooelg Gutenberg

e JUyxpovo Mabnuatiko Aoylwopikd, MATLAB, Mathematica. Manayswpyiou Toitoupag, QapéAng. Ekddoelg Tupewv.
® JNUELWOELC TOPASOCEWV OVAPTNUEVEG OTO e-class Tou Tunuatog HAEKTPOVIKNC.

In English:

e Thomas Calculus 11th edition, Wier, Hass, Jiordano, Pearson AW
e Differential Equations A systems approach, Goldberg and Potter, Prentice Hall
e Linear Algebra with Applications, W. Keith Nicholson, PWS Publishing Company
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EE-1041 - ELECTRICAL CIRCUITS AND MEASUREMENTS

BASIC INFORMATION

Department Electronics

Module Title Electrical Circuits and Measurements
Module Code EE-1041

Theory /Lab Theory + Lab

Semester First (1)

ECTS Credits Seven (7)

Teaching Hours 4 Theory + 2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Ilias Stavrakas (Assistant Prof.)
Teacher Ilias Stavrakas (Assistant Prof.)
Assistants [lias Stavrakas, Konstantinos Moutzouris
Teaching Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

None

DESCRIPTION

Aim

To provide to the students the necessary knowledge and to discuss the techniques for the analysis and design of simple and complex
linear and nonlinear circuit triggered by DC and AC sources. Additionally, this module will introduce the students to the concepts of
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measurement and measurement systems and methodologies of laboratory and field measurements.

Learning Outcomes

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

*Choose the best technigue and analysis methodology of an electric circuit

eCalculate the voltages, currents and power in a circuit and to analyze and explain how it works .
*To evaluate the requirements and specifications for the design of electrical circuits

*To conduct and evaluate measurement data

*To use and evaluate measurement systems

Topics Covered

e DCCircuits:
Voltage, Electric Current Energy and Power
Basic laws and principles
Sources, resistors,
Methods for resolving linear and nonlinear circuits (superposition method, equivalent source voltage and current,
independent methods of loop currents and potentials of the nodes, methods intersection methods, graphic methods).
Power and Energy, providing maximum power transmission line DC

e AC Circuits:
Time- varying and sinusoidal waveforms,
Trigonometric methods for circuit analysis, complex number formalisms
Power and energy in AC
Nonsinusoidal waveforms,
Providing maximum power, power factor, resonance,
AC transmission line. Electric quadrupoles.
Transients.
Transformers.
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e Measuring Systems - Modern instrumentation
Electronic measurement systems
Measuring non-electrical quantities
Designing laboratory measuring systems
Designing measurement systems.

Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical modules. Training will be
oriented on the following areas:
e Softwares for processing experimental Data
e Basic Instruments (Multimeter - Oscilloscope - Generator)
¢ Theorems Norton - Thevenin - superposition.
¢  Wheatstone Bridge
¢ Measurement of inductance, capacity, resistance (LCR)
e C-V measurements
¢ Frequency domain measurements (spectrum analyzer)
e Low current measurements
e Analog to digital converters, errors, basic operations
e Managing measureing systems through PC interconnections
e Remote measuring systems (Telemetry)
* Measurement networks

Teaching and learning activities

Teaching methods include:
a / Traditional teaching with lectures during which the necessary theoretical background for the analysis of electrical circuits will be
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discussed as well as techniques to conduct measurements of electrical and non-electrical quantities. In lectures when necessary, new
technologies such as simulations and internet sources will be used.

b / Solving Problems

In the laboratory part laboratory demonstrations will take place, as well as supervised laboratory exercises, and simulations using a
computer

Student’s activities include:

The students will use laboratory instruments and materials for making measurements and evaluation of theoretical models applied
to the analysis of electrical circuits and measurement systems. Implementation and analysis of electrical circuits, solving exercises,
implementation of group work, use software to design and simulate circuits for self-study and written or oral examinations.

Resources

1. Electrical Circuits analysis, Margaris Nikos I., TZIOLA Publications, ISBN, 978-960-418-202-2, 2010.
2. Electrical Circuits, Stilianos Fraggopoulos, New Technologies Publications, ISBN 978-960-6759-43-7, 2009
3. Electrical Circuits analysis, Hayt William H.,Kemmerly Jack E., TZIOLA Publications, ISBN 960-7219-11-2.

EE-1051 — BASIC STRUCTURES OF SYSTEM PROGRAMMING

BASIC INFORMATION

Department Electronics
Course Title Basic Structures of Systems Programming
Course Code EE-1051/2
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Theory /Lab

Theory + Lab

Semester A

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab
Working Load 110
Obligatory / By Choice Obligatory

Unit Leader Evangelos Valamontes, Prof.
Teacher Evangelos Valamontes, Prof.
Assistants -

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

The main target of this lesson is to introduce the student into the basic concepts of computer software programming through the

presentation of a high-level programming language.

Learning Outcomes

This lesson presents the basics of the “C” programming language through the presentation, analysis and execution of simple “C”
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programs, which cover the following sections. Introduction into the structural programming, data types, constants and variables,
operators, expressions, data input/output, control statements, loops, arrays, functions and function calls.

Topics Covered

1) Introduction to C — C++.
2) C Data Types— Variables Declaration— Data Output.
3) Data Input.

4) Operators.

5) Program Control.

6) Loops.

7) Arrays.

8) Characters.

9) Strings.

10) Functions.

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:

1) Variables Declaration— Data Output.

2) Data Input.

3) Program Control and Operators (Part A).
4) Program Control and Operators (Part B).
5) Loops (Part A).

6) Loops (Part B).

7) Arrays (Part A).
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8) Arrays (Part B).

9) Characters.

10) Strings (Part A).
11) Strings (Part B).
12) Functions (Part A).
13) Functions (Part B).

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of multimedia and Internet and supervised
hands-on exercises in the lab.

Student’s activities include:

Solving of exercises, practice in the lab, self-study and exams.

Resources

— @G. Tselikis, N. Tselikas, “ C: From the theory to the practice ”, Athens 2010.

— |. Raptis “ Introduction to C++ ”, TEl of Athens 2000.

— W. Press, B. Flannery, S. Teukolsky, W.Vetterling “Numerical Recipes in C” Cambridge University Press 1988
— D. Etter, J. Ingber “Engineering Problem Solving with C” Prentice Hall 2000

— A.Tyrrell, S. Smith, J. Dell “The Essence of C for Electronic Engineers” Prentice Hall 1999
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2" Semester
EE-2011- ANALOGUE ELECTRONICS

BASIC INFORMATION

Department Electronics

Module Title Analogue Electronics
Module Code EE-2011

Theory /Lab Theory + Lab
Semester Second (2)

ECTS Credits Seven (7)

Teaching Hours 4 Theory + 2 Lab
Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Ilias Stavrakas (Assistant Prof.)

Teacher Ilias Stavrakas (Assistant Prof.)

Assistants Fotini Maggana, Panayiotis Photopoulos

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

Final Exam 50%, Laboratory 50%

Prerequisites

Introduction in Electronics

DESCRIPTION

Aim
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To provide the students with the necessary knowledge and to present the techniques for the analysis and design of simple and
complex electronic circuits with BJT, FET, MOSFET and integrated circuits, ICs.

Learning Outcomes

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

eAnalyze, simulate and design analog electronic circuits with discrete components and integrated circuits in DC and AC.
*To study the behavior of electronic circuits and proceed to optimization or repair.

*To define the requirements and conditions to calculate the polarization and thermal stabilization of electronic circuits.
*To follow the principles of design, development and implementation of electronic circuits

Topics Covered

The characteristics, simple applications and limitations of operational amplifiers. Sum and difference amplifier, integrator,
differentiator, buffer, comparator.

Transfer functions of basic circuits of operational amplifiers and resonant circuits.

Polarization and thermal stability

AC behavior of the BJT. Basic configurations and operation of BJT when used as amplifier. (voltage and current amplification,
input and output characteristic impedance)

Comparison between CE —CC- CB BJT amplifiers and study of their behaivour with regard to various loads

Small-signal models.

Basic circuit applications of FET. Basic amplifier configurations with one stage. (voltage amplification, input and output
impedance

FET as a switch

Comparison between the CG-CS-CD FET amplifier and study of their behaivour with regard to various loads

Design of amplifiers using integrated circuits MOS.

Frequency response. Connections for broadband amplifier design function.
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Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical modules. Training will be
oriented on the following areas:
e Study of basic BJT amplifier circuits (Common emitter (CE), Common Base (CB), Common Collector (CC)), Polarization, voltage
and current amplification, input and output impedance.
e Study of basic FET amplifier circuits (Common Drain (CD), Common Gate (CG), Common Source (CS)) polarization, voltage
amplification, input and output impedance.
e Two-stage Amplifier Design (push-pull, cascade, darlington)
e Voltage stabilization

Teaching and learning activities

Teaching methods include:

a / Traditional teaching with lectures during which the necessary theoretical background for the analysis of electronic circuits will be
discussed In lectures when necessary, new technologies such as simulations and internet sources will be used.
b / Solving Problems

In the laboratory part laboratory demonstrations will take place, as well as supervised laboratory exercises, and simulations using a
computer

Student’s activities include:

The students will use laboratory instruments and materials for making measurements and evaluation of theoretical models applied
to the analysis of electronic circuits and measurement systems. Implementation and analysis of electrical circuits, solving exercises,
implementation of group work, use software to design and simulate circuits for self-study and examinations written or oral.
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Resources

Microelectronics, Part B, Jaeger R., Tziola Publications, 1999, ISBN 978-960-7219-83-1
Electronics, Part Il, Charitantis J., Arakinthos Publications, 2007, ISBN 978-960-91034-7-3
Introduction to electronics, Tompras G., Diavlos Publications, 2006, ISBN, 978-960-531-192-6
Electronics, Malvino A., Bates D., Tziola Publications, 2011, ISBN 978-960-418-279
Microelectronic circuits, Sedra Smith, Papasotiriou publications, 1993, ISBN 960-7510-10-0
Manual for Electronics, Kaufman- Seidman, Tziola publications, 1992, ISBN 960-7219-21-X
Applied Electronics, Schuler, Tziola publications, 1994, ISBN 960-7219-29-5

NoubswnNE

EE-2021 - Applied Mathematics

BAZIKEZ NMAHPO®OPIEZ

Department ELECTRONICS
Course title Applied Mathematics
Course code EE-2021
Theory / Laboratory Theory
Semester B’

ECTS Credit Units 5,5
Teaching Hours 40
Working Load 170
Obligatory\By Choice Obligatory
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Unit Leader loannis Th. Famelis, Assistant Professor
Teacher loannis Th. Famelis, Assistant Professor
Assistants

Teaching Lectures, Exams

Assessment Final Exam 100%

Either
Final Exam 60% and Exercises 40%

Prerequisites

Description

Aim

Second semester Mathematics cover the multivariable analysis (partial derivatives and their applications, double integrals) and
vector functions in R® (derivatives, integration, line integrals etc.) which are tools that students use to compute and comprehend
basic subjects (e.g. grand, curl, vector fields, path independence, differentials, applied optimization problems). Moreover new fields
for the students are introduced such as Laplace transformation, Fourier series and transformation for the solution of circuits, for

using in Systems and waveform analysis.

Learning Outcomes
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Students upon successful completion will know to apply Laplace transform for the solution of differential equations and so study
electrical circuits. They will know to compute the Fourier series of periodical equations and plot their spectrum. They will know the
use of Fourier transform to the study of systems and the transform function. They will comprehend basic vector analysis in R®. They
will know the difference among scalar and vector funtcions. Using partial derivatives they will be able to solve approximation and
optimization applied problems. They will be capable to apply double integration in applications. Finally, they will be able to compute
line iuntegrals and study vector fields. They will also be able to solve trivial difference equations.

Topics Covered

*
L X4

Laplace Transform. Properties, Theorems, Solution of differential equations with LT. Applications of LT in RL,RC,LC,RLC
electrical circuits.

Trigonometric and exponential form of Fourier Series. Spectrum. Fourier Transform and applications in systems and electrical
circuits. Transfer Functions.

Vector Analysis in R>.

Vector functions in R®.

Multivariable function analysis. Partial Derivatives and their applications. Directional Derivatives and Gradient Vectors,
Differential Extreme Values of functions of two variables. Least squares line. Lagrange multipliers.

Double and Triple integrals and their applications.

Line integrals and their applications. Vector fields, grand, curl. Conservative fields and potential functions.

Linear difference equations with constant coefficients. Solution of homogeneous difference equations.

Teaching and learning activities

Teaching methods include:
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The teaching methods include traditional lecture material in classroom either in the board or with the aid of projectors and
computers. Examples are demonstrated with the aid of Mathematical symbolic software.

Student’s activities include:

Solving exercises, individual study and written examinations.

Resources

In Greek:
e Thomas Anelpootikoc Aoylopog, Finney, Hass, Jiordano, Mavemiotnulakég ek60oelg Kpntng
e Avwtepa Mabnuatikd, A. Mnipdtoog Ek60oeLg ZtapuoUAng
e Aoknoelg Aladopikol kat OAokAnpwTtikoU AoylopoU Zuvaptioswv Neplocotepwv MetafAntwy, ABavaoiadn, Opdaykou
Ekbboelg Zntn
e Avwrtepa Mabnuatika Il yia pnxavikoug, A. ABavaoladn, Ekdooelg TULOAa
o Awadopikég E€lowoelg, A. XatlomoUAou, Oscoalovikn
e Metaoxnuoatiopog Laplace kat oslpég Fourier, A. ABavaoladn, Ekddoelg ZAtn
e Edappoopéva Mabnpuatika A. ABavaoladn Ekdooeslc Zntn.
e Jiuoata Kalocuothuata, Kapaumoyloag, ©@sodwpidng EAN
o  MaBnuatka llI,A. AAe€avdpomouldog, A. Bpulidng Ekddoelg ZTapuoUuAn
e JUyxpovo MaBnuatiko Aoylwoptkd, MATLAB, Mathematica. Mamnayswpyiou Toitoupag, QapéAng. EkSooelg Zupewy.
®  JNUELWOELC TOPASOCEWV OVOPTNUEVEC OTO e-class Tou TUAUATog HAEKTPOVIKIC
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In English:
e Thomas Calculus 11™" edition, Wier, Hass, Jiordano, Pearson AW
e Fourier Series, W. Bolton
e Laplace Transforms, Schaum’s Outlines
e Differential Equations A systems approach, Goldberg and Potter, Prentice Hall

EE-2031 — SEMICONDUCTOR & DEVICE PHYSICS

BASIC INFORMATION
Department Electronics
Course Title Semiconductor & Device Physics
Course Code EE-2031
Theory /Lab Theory + Lab
Semester 2nd
ECTS Credit Units 5.5
Teaching Hours 3 Theory + 2 Lab
Working Load 165
Obligatory / By Choice Obligatory
Unit Leader Dimos Triantis
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Teacher Dimos Triantis

Assistants
Teaching Lectures, Lab Exercises, Tutorials, Projects, Exams
Assessment Theory:

1 to 2 projects (25%), final exam (75%)

Lab:

4-6 lab exercises (60%), final exam (40%)
Overall course grade:
Average of theory and lab grades.

Prerequisites
q None

DESCRIPTION

Aim: Purpose of this course is contribute to basic understanding of fundamental properties and characteristics of semiconductors, as
well as to reveal how these properties led to the rapid development of semiconductor electronic structures and devices.

Learning Outcomes

Knowledge of behavior of electrons in solids and how this behavior leads to distinguishing between metals, semiconductors and
insulators.

Understanding of technological processes for controlling semiconductor properties, in order to make these materials suitable for
specific applications within the frame of electronic device fabrication.

Understanding the great advantage of semiconductor technology over previous electron tube technology, due to remarkable size
reduction of semiconductor devices.

Knowledge of physical principles governing structures like p-n junction, bipolar junction transistor, FET and MOS.
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Development of the ability to extract basic information from introductory scientific articles, as well as to make oral and written
presentations.

Topics Covered

- Basic concepts of materials science with emphasis on semiconductors and dielectrics. Energy band diagrams. Material
classification: metals, semiconductors and insulators.

- Electric conductivity in solids: Metals and electric conductivity. Temperature dependence of special resistivity. Mathiessen’s
rule. Superconductivity and superconducting materials.

- Electric conductivity in non-metals with emphasis in semiconductors (both intrinsic and extrinsic). Properties of
semiconductors and their physical characteristics. Temperature dependence of conductivity in semiconductors.

- Hall effect and applications. Carrier diffusion effects.

- Optical absorption.

- Semiconductor structures and devices: p-n junctions, bipolar junction transistors (BJT), junction FET, MOS transistor and
metal-insulator-semiconductor (MIS) devices, Schottky junctions, collar cells, thermoelectric coolers, light emitting diodes
(LED).

- Introduction to organic semiconductors and their applications.

Laboratory Exercises
Laboratory training of students carrying 12 laboratory exercises focused on key items of theoretical courses. The laboratory exercises
are designed to approximate the theory taught through selected experimental procedures and using appropriate software
simulation. The exercises will be oriented on the following items:

e Effects of semiconductor conductivity

e Temperature dependence of conductivity of solids

e Measurement of energy gap of Ge

e Hall effect in semiconductors and metals

e Study of thermoelectric effects in semiconductors and metals
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e Solar cell studies
e Behavior of semiconductor electronic devices (P-N diodes, transistors: BJT, JFET, MOS)

Teaching and learning activities

Teaching methods include:
A) Lectures
B) Tutorials, mainly for supervised exercise solving, but also including the demonstration of research equipment for the electric
characterization of materials and electronic devices.
C) Laboratory exercises
Student’s activities include:
e Exercise solving, completing individual and group projects, self- study, written examinations
e Use of laboratory instruments and hardware-material. Construction of experimental apparatuses for obtaining
measurements. Data collection, treatment and analysis, completion of all relevant calculations and writing of technical
reports.

Resources

1. Principles of Electronic Materials and Devices, Safa Kasap, McGraw-Hill, 2006
2. Physics of semiconductor devices, S.M. Sze, Wiley, 2002

3. Introduction to Electronics, G. Tombras, Diaulos, 2006 (In Greek)

4. Lecture notes, D. Triantis
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EE-2041 — OBJECT ORIENTED PROGRAMMING - APPLICATIONS

BASIC INFORMATION

Department Electronics

Course Title Object oriented programming - Applications
Course Code EE-2041/2

Theory /Lab Theory + Lab

Semester B

ECTS Credit Units 7

Teaching Hours 4 Theory + 2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Evangelos Valamontes, Prof.
Teacher Evangelos Valamontes, Prof.
Assistants -

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

Final Exam 50%, Laboratory 50%

Prerequisites
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DESCRIPTION

Aim
The main target of this lesson is the complete presentation of the “C” programming language, as well as to introduce the student into
the object-oriented programming concepts through the “C++” programming language.

Learning Outcomes

The theoretical part presents more complex concepts of the “C” programming language through the presentation, analysis and
execution of advanced “C” programs, which cover the following sections. Arrays and pointers, memory management, strings, structs,
unions, files and file access functions. The short introduction into the object oriented programming covers the following sections:
object, class, instance, methods, inheritance and polymorphism.

Topics Covered

1) Search in Arrays and Sort Arrays.
2) Functions.

3) Pointers.

4) Structs and Unions.

5) Memory Management and Data Structures.
6) Binary Bits.

7) Object Oriented Programming.
8) Files.

9) Overall Exercises.

10) Applications.
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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:

1) Search in Arrays and Sort Arrays.

2) Functions and Arrays.

3) Pointers (Part A).

4) Pointers (Part B).

5) Data Structures.

6) Binary Bits.

7) Object Oriented Programming (Part A).

8) Object Oriented Programming (Part B).

9) Object Oriented Programming (Part C).

10) Files (Part A).

11) Files (Part B).

12) Programming in graphic environment (Part A).
13) Programming in graphic environment (Part B).

Teaching and learning activities

Teaching methods include:
The teaching methods include traditional lecture material in classroom with the aid of multimedia and Internet and supervised
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hands-on exercises in the lab.
Student’s activities include:
Solving of exercises, practice in the lab, self-study and exams.

Resources

— G. Tselikis, N. Tselikas, “ C: From the theory to the practice ”, Athens 2010.

— |. Raptis “ Introduction to C++ ”, TEl of Athens 2000.

— W. Press, B. Flannery, S. Teukolsky, W.Vetterling “Numerical Recipes in C” Cambridge University Press 1988
— D. Etter, J. Ingber “Engineering Problem Solving with C” Prentice Hall 2000

— A.Tyrrell, S. Smith, J. Dell “The Essence of C for Electronic Engineers” Prentice Hall 1999

— Horowitz P. — Hill W. "The Art of Electronics” Cambridge University Press USA 1986

— M. Williams “Essential Visual C++ 4” SAMS publishing 1995

— 0. Gurewich, N.Gurewich “Teach yourself Visual C++ 4 in 21 days” SAMS publishing 1996

EE-2051 — METROLOGY — MEASUREMENTS TECHNOLOGY

BASIC INFORMATION

Department Electronics

Course Title METROLOGY — MEASUREMENTS TECHNOLOGY
Course Code EE-2051

Theory /Lab Theory + Lab
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Semester 2"

ECTS Credit Units 5

Teaching Hours 3 Theory + 2 Lab

Working Load 155

Obligatory / By Choice Obligatory

Unit Leader Kaltsas Grigoris

Teacher Kaltsas Grigoris

Assistants

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

The main objective of this course is to introduce the students to the science of metrology and basic principles of measurement
technology. The main characteristics of measurements and the proper methodology of acquiring reliable data will be analyzed within
the course. There will also be presented data transfer techniques, processing and conversion of analog and digital measurement
data. Students will become familiar with basic electrical circuits output signals and the main software for data collection and
processing (LabView). Finally, the study will focus on intercommunication systems for measuring and collecting data through wireless

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

Design and implement reliable measurement systems.

Develop, combine and link correctly electronic devices for measuring specific electrical quantities.

Identify accurately the errors induced by the measuring device used.

Utilize data transfers through different methods between measuring systems.

Using specialized software (LabView) for the implementation and automation of measurements.
Design and implement basic reference circuits.

Understand basic concepts of wireless sensor networks.

Topics Covered

Basic principles of measurement

Structure of measuring system

Main measurement characteristics

Static and dynamic measurement parameters

Acquisition and processing of measurement data
Data acquisition system architectures
Measurement systems based on microprocessor
Measurement systems based on PC

Multiplexing and sampling
Analog switches and multiplexers
Sampling of analog signals
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Sample and hold circuits

Converters A/D-D/A
A/D Converters
D/A converters

Software for-acquisition, processing and automated measurements (The example of LabView)
Introduction

Software analysis

Virtual instruments

Programming measurements

Contact gauges

Measurement Automation - Data acquisition

Measurements processing

Voltage reference circuits

Voltage reference circuit parallel type

Voltage reference circuit type series

Techniques for designing and manufacturing of voltage reference circuits
Integrated voltage reference circuits

Sensor signal regulators-controllers
Voltage control

Measuring Bridges

Amplifiers based on operational amplifier
Power sources

Comparators

Current-Voltage Converters
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Compensation for nonlinearity

Low current amplifiers
Instrumentation amplifiers
Differential Amplifiers
Isolation Amplifiers
Partition Amplifiers

Intercommunication of measuring systems and sensor networks

Telemetry Systems

Fieldbus systems

Parallel communication

Serial communication

Communication standards (USB, FireWire, GPIB, SDI-12, 12C, 1-Wire, SPI, CAN, EIB)

Wireless sensors and wireless sensor networks
Wireless Standards

Operating Characteristics

Structure of wireless sensor networks

The reference model ISO / OSI

Routing and energy consumption issues

Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical courses. Training, is oriented as
follows:
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Exercise 1: Basic principles of measurement
Exercise 2: A/D Converters
Exercise 3: D/A converters
Exercise 4: Acquisition and processing of measurement data
Exercise 5: Introduction to LabVIEW
e Front Panel, Block Diagram, and Palettes

e Controls/Indicators and Basic Operations
e Sub-Vis

Exercise 6: LabVIEW Programming Structures
Exercise 7: LabVIEW Graphs, Charts, Arrays, and Clusters
Exercise 8: LabVIEW Strings, File 1/0, and Property Nodes

Exercise 9-11: Instrument Control

e Introduction to Oscilloscopes, Function Generators, Power Supplies, Digital Multimeters

e Serial Communication
e General Purpose Interface Bus (GPIB)
e |nstrument Drivers
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Exercise 12: Data Acquisition Systems
e Signals
e Transducers

Exercise 13: Intercommunication of measuring systems and sensor networks

Teaching and learning activities

Teaching methods include:
Traditional teaching conferences that use multimedia technologies and the Internet, solving exercises. Additionally activities include
exercises solving, lab demonstrations, supervised laboratory exercises, and PC simulations using customized software (LabVIEW).

Student’s activities include:

Use of laboratory instruments and materials for the implementation and measurement systems analysis. Also include problem
exercises, implementation of group work, use software to design and simulate circuits and measuring devices, self-study and written
or oral examinations

Resources

Greek:

1. Bentley, John P., «Zuotiuata HeTpioewy, Baolkég apxég», Ekboaoelg lwv, 2009
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Elgar, Peter «AloOntripeg pé€tpnong kot eAéyxou» Ekdooelg T{LOAa, 2000

MrouATadAakng, ZTUALVOG «YALKO Kot AOyLOULKO peTprioewy, Mapadeiypata kot epappoyeg» Ekdooelg T{LoAa, 2009
I1elpog, 2TaONnG «Oewpla HETPAOEWV Kal opaApdaTwy» EkdOoeLg Zuppetpia, 2010

KaAoBpéktng, Kwvotavtivog «LabView yla pnxavikoug» Ekdooelg T{oAa, 2006

B. Netpibn “uotiuata Metproswv”, University Stubio Press, 1992.

N. Osodwpou “HAektpikéc Metproetg A — KAaoolkég Metpnoelg”, Zuppetpia, 1994.

N. Osodwpou “HAektpikéc Metproelg B — HAektpovikég kal Wndlakég Metproetg”, Zuppetpia, 1995.

N U A WN

Foreign Language:

Stephen A. Dyer, “Wiley Survey of Instrumentation and Measurement”, Wiley-IEEE Press, 2001.

J.G. Webster “The Measurement, Instrumentation, and Sensors Handbook “, Springer, 1999.

Jacob Fraden, “Handbook of Modern Sensors: Physics, Designs, and Applications”, Springer, 2003.

A.F.P van Putten, “Electronic Measurement Systems: Theory and Practice”, Taylor & Francis, 1996.

Robert H.,Bishop «LabVIEW 8» Ekd060¢lg Pearson Education (US), 2007

Robert H.,Bishop «Learning with LabVIEW 2009» Ekdd60oelc Pearson Education (US), 2010

Bruce,Mihura «LabVIEW for Data Acquisition» Ekdooelc Pearson Education Limited, 2001

Sai,Sumathi, P.,Surekha «Labview Based Advanced Instrumentation Systems» Springer-Verlag Berlin and Heidelberg GmbH &
Co. KG, 2007

N R WNRE
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3" Semester

EE3011 — AMPLIFYING DEVICES

BASIC INFORMATION

Department Electronics

Course Title Amplifying Devices
Course Code EE-3011

Theory /Lab Theory + Lab
Semester C

ECTS Credit Units 7

Teaching Hours 4 Theory +2 Lab
Working Load 210

Obligatory / By Choice Obligatory

Unit Leader George Hloupis

Teacher George Hloupis

Assistants Fotoula Maggana

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION
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Aim
The knowledge in combination with the applications for solving problems and develop prototype circuits and devices in the area of
amplifiers

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Know and define several different amplifying devices
e Discriminate amplifier’s necessary subsystems
Calculate every element that consist an amplifying device and to develop prototype material according to their calculations
Analyze and optimize every amplifying stage
Design and compose every necessary sub stage in order to develop an integrated amplifier
e Measure and evaluate the performance of every amplifying device

Topics Covered
e Linear amplification
Frequency response
Multistage amplifiers — Complementary circuits
Differential amplifiers
Integrated circuit amplifiers
Current mirrors
Active loads
Output stages and power amplifiers
Noise
Feedback — Stability

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

Power supplies for amplifiers
Operational amplifier circuits
Multistage amplifiers
Frequency response

BJT-FET differential amplifiers
Feedback topologies

Output stages’ classes

Teaching and learning activities

Teaching methods include:

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

Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement of digital circuits in the lab, solving of
exercises, private and group projects for developing amplifier prototypes, use of computer software for design, analysis and
simulation, self-study and exams.

Resources

e Microelectronic, Jaeger Richard C, Tziolas, 1999
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e Analysis and design of analogue integrated circuits, P. Gray,P.Hurst, S.Lewis, R. Meyer, Klidarithmos, 2007
e Microelectronic Circuits, Sedra Adel, Smith Kenneth, Papasotiriou, 2010

EE-3021- Digital Electronics

BASIC INFORMATION

Department Electronics
Course Title Digital Electronics
Course Code EE-3021

Theory /Lab Theory + Lab
Semester c

ECTS Credit Units 7

Teaching Hours

4 Theory + 2 Lab

Working Load

210

Obligatory / By Choice Obligatory
Unit Leader G. P. Patsis
Teacher G. P. Patsis
Assistants
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Teaching Lectures, Lab, Tutorials, Exercises, Exams

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

Prerequisites

DESCRIPTION

Aim
Introduction to digital electronics circuits and systems, used in computers, control systems, data transmission systems and other
applications such as microcontrollers and microelectronic circuits in general.

Learning Outcomes

Having successfully completed the module, the student will be able to:
e Analyze digital circuits
e Design and simulate digital circuits
e Repair and maintain digital circuits

Topics Covered

e Digital systems

o Digital numbers

Radix transformation
Octal and hex numbers
Complements
Signed digital number
Digital codes

O O O O O
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e Boolean algebra and logic operations

@)
©)
@)
@)
@)

Axiomatic definition of Boolean algebra
Boolean algebra theorems

Boole functions

Normal form of Boolean functions
Logic gates

e Simplification of Boolean functions

o

@)
@)
@)

Karnaugh Maps

Simplification of product of sums
Simplification of sum of products
Don’t care terms

e Combinatorial logic

O 0O O O O O O O O O

o

Design process

Analysis process

Adders

Subtractors

Encoders — decoders
Code converters
Comparators
Multiplexers

Read only memories
Programmable logic arrays
Programmable array logic

e Synchronous sequential circuits

o

o Analysis of synchronous sequential circuits
o Design of synchronous sequential circuits

Flip — Flops

e Registers, counters KaL memories
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Registers
Counters
Control circuits
Random access memories
o Error correction codes
e Algorithmic state machines
o ASM diagrams
o Synchronization
o Control operations in ASMs
o Design with multiplexers
o Design with PLAs
e Asynchronous sequential circuits
o Analysis of asynchronous sequential circuits
o Circuits with latches
o Design of asynchronous sequential circuits
e Integrated circuits
o Transistor —transistor logic (TTL)
o Coupled emitter logic (CEL)
o Metal — oxide — semiconductor (MOS)
o Complementary MOS (CMOS)
e Stepping stacks
o Design of LIFO stacks
o Design of FIFO stacks

0O O O O

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 Basic logic gates AND, OR, NOT

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 288



Basic logic gates NAND, NOR, XOR

Boole algebra

Logic function simplification using Karnaugh maps
Addition — subtraction circuits

Multiplexer circuits

Flip — flop circuits

Synchronous counter circuits

Asynchronous counter circuits

Register circuits

Sequential circuits

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.
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Resources

1) Mano M. M., Digital Design. Englegood Cliffs, NJ: Prentice—Hall 1991.

2) Cavanagh J. J., Digital Computer Arithmetic, New York: McGraw—Hill 1984.

3) Tocci R. J., Digital Systems Principles and Application, Englegood Cliffs, NJ: Prentice—Hall 1988.
4) Mano M. M., Computer Engineering: Hardware Design. Englegood Cliffs, NJ: Prentice—Hall 1988.
5) Hill F. J. and Peterson G. R., Introduction to Switching Theory and Logical Design, New York: John Wiley 1981.
6) Mano M. M., Computer System Architecture, Englegood Cliffs, NJ: Prentice—Hall 1982.

7) Programmable Logic Data Book. Dallas: Texas Instruments, 1988.

8) Kohavi Z., Switching and Automata Theory, New York: McGraw—Hill 1978.

9) The TTL Logic Data Book. Dallas: Texas Instruments, 1988.

10) LSI Logic Data Book. Dallas: Texas Instruments, 1988.

11) Memory Components Handbook. Santa Clara, CA: Intel 1986.

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 1l

ECTS Credit Units 5.5
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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
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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 Identification of the transmission line physics, definition of the basic parameters of the E/M wave in transmission-receiver
mode.
e 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.

e Simulation of standard wireless links. Calculation of standard loss- coverage study.
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e 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 mediumes, 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
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EE-3041- ELECTROMAGNETISM

BASIC INFORMATION

Department Electronics

Course Title Electromagnetism

Course Code EE-3041

Theory /Lab Theory

Semester C

ECTS Credit Units 4

Teaching Hours 3 Theory

Working Load 130

Obligatory / By Choice Obligatory

Unit Leader Konstantinos Moutzouris

Teacher Konstantinos Moutzouris

Assistants

Teaching Lectures, Tutorials, Exercises, Exams
Assessment Optional Intermediate Exam, Optional Projects, Final Exam

Final Exam 100%

Prerequisites

DESCRIPTION
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Aim

Aim of this course is to present the principles and laws governing the electric, the magnetic, and finally the electromagnetic field, as
well as to demonstrate the important conclusions arising from these laws with regard to the generation and propagation of
electromagnetic waves. This knowledge will allow the student to understand the physical interpretation of the operation of
numerous electronic elements and devices, while at the same time it will serve as an introduction to various advanced courses during
following semesters.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Understand and calculate the electric and magnetic fields, the electric potential energy and the electric potential in point-
charge and continuous charge distribution systems
e Understand and calculate physical parameters relating to capacity and dielectrics
¢ Discuss the physical content of Maxwell equations in integral form

Topics Covered

Coulomb force, Electric field

Gauss Law

Electric potential energy and electric potential
Capacity and dielectrics

Magnetic field sources

Magnetic field forces

Maxwell equations and electromagnetic waves
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Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom, supervised hands-on exercises.
Student’s activities include:

Solving of exercises, group projects, self-study and exams.

Resources

H.D. Young, University Physics, volume B, (Greek Ed.) Papazisis Ed. 2010

R.S. Serway, Physics for Scientists and Engineers, volume B (Greek Ed.) Resvanis Ed. 1990
H.C Ohanian, Physics volume B, (Greek Ed) Symmetria Ed. 1991

J. Kraus, Electromagnetism, (Greek Ed.) Tziolas Ed. 1993

R. Feynman, M. Sands, Feynman’s Lectures in Physics, volume B (Greek Ed) Tziolas Ed. 2009
S. Fraggopoulos, E. Valamonte, Basic Electrotechnics Il, Neon Technologion Ed.

oukwnNeE

EE3051-INTRODUCTION TO MICROCONTROLLER SYSTEMS

BASIC INFORMATION

Department Electronics

Course Title Introduction to microcontroller systems
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Course Code EE-3051

Theory /Lab Theory + Lab

Semester C Semester

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab

Working Load 120

Obligatory / By Choice Obligatory

Unit Leader Dr. Koulouras Gregory

Teacher Dr. Koulouras Gregory

Assistants

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

Final Exam 50%, Laboratory 50%

Prerequisites

1) BASIC STRUCTURES OF SYSTEMS PROGRAMMING
2) OBJECT ORIENTED PROGRAMMING

DESCRIPTION

Aim

Modern technology is increasingly reliant on microcontroller systems. The industry of microcontrollers is one of the fastest growing
sectors of the electronics. Nowadays, microcontrollers are used in almost every electronic device. A family of microcontrollers are
used extensively today are AVR microcontrollers. This is the main reason this family of microcontrollers was selected, for
understanding these systems. The purpose of this course is to introduce students to the world of microcontrollers and their
capabilities. So, firstly the architecture of the CPU is introduced and then some of the peripherals that integrates are analyzed. For a
deep understanding of their functionality, examples of Assembly language programming are presented.
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Learning Outcomes

Having successfully completed the module, the student will be able to:
e Design and analyze circuits with microcontrollers
e Use integrated peripherals of microcontrollers
e Programming microcontrollers in Assembly

Topics Covered
e Introduction to microcontrollers - Basic concepts and principles of operation - Functional Diagrams - Control Bus, Data Bas,
Address Bus - Memory Systems
(2 hours)
Architecture of microcontroller (von Neuman - Harvard) - Instruction Set (CISC, RISC, VLIW) - Instruction pipelining -
Programming model (Accumulator Based - General Purpose Registers)
(2 wpeg)
Basic microcontroller circuits - AVR microcontroller family - Features of microcontroller AVR 8-bit
(2 hours)
e Memory types of microcontroller (data memory SRAM, data memory EEPROM, program memory FLASH) - Introduction to
instruction set of AVR microcontroller (Op-code, execution time of instuctions)

(2 hours)

e Program outline in Assembly language for AVR microcontrollers - Introduction in using Interrupt Vectors
(2 hours)

e Programming in Assembly language for AVR microcontrollers - Exercises
(6 hours)
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Peripherals of AVR microcontrollers - Timing circuits - Parallel bidirectional ports (I/0) - External Interrupts - Timers/Counters -
Serial port USART - Serial port SPI - Serial port TWI - Analogue to Digital Converter - Analogue Comparator.

(6 hours)

Programming in Assembly language for AVR microcontrollers by use of interrupts.

(4 hours)

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:

Introduction to AVR microcontroller

Development Board STK600

Familiarity in programming environment AVR Studio

Instruction Set of AVR microcontroller in Assembly language - Timing
Program outline in Assembly language for AVR microcontrollers - Assembly directives
Bidirectional 1/0O ports (I/0) (a)

Bidirectional 1/0 ports (1/0) (b)

Memory management (a)

Memory management (b)

Arithmetic and Logical Instructions

Stack - Subroutines

Timers/Counters

Interrupt Vectors
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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 with microcontrollers.

Student’s activities include:

Use of development boards like STK600 and other hardware material for designing, implementing, testing and debugging of digital
circuits with microcontrollers in the lab, solving of exercises, use of computer software (like AVR Studio) for design, analysis and
simulation, self-study and exams.

Resources

1) "Programming and Customizing the AVR Microcontroller" - Dhananjay V. Gadre - Publisher: McGraw-Hill/TAB Electronics -
ISBN: 978-007-134666-5
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EE-3061

STATISTICS and PROBABILITY THEORY

MAIN INFORMATION
Department Electronics
Lesson STATISTICS and PROBABILITY THEORY
Code EE-3061
Theory/Laboratory Theory
Semester C
ECTS 2,5
Hours/week 2
Load 80
Obligatory\By Choice Obligatory
Unit Leader Christos Kitsos, Prof
Teacher Christos Kitsos, Prof
Assistants
Teaching Lectures, Exams
Evaluation Exams, 100%
Prerequisites
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DESCRIPTION

Aim: The target of the course is to obtain the student the appropriate background in Statistics, so that to be able to attend relevant
courses with in Electronics with a Statistical background. Moreover he would be capable to work in research level, using this
background

Learning Outcomes

Topics Covered
The main topics of the course are
e Probability spaces
e Conditional Probability
e Descriptive and Continue Distributions

e Different Equations
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e Ztransformation and convolution in Statistics
e Characteristic Functions
e Normal Distribution (simple and multivariate)

e How Math and Stat are linked — errors etc

e Sampling theory
e Estimation
7. Maximum Likelihood Estimators (MLE)
8. Least Square Estimators (Regression), (LSE)
9. Trigonometric LSE
10. LSE and Geometry
11. Mean Square Error

12. Stability Errors

e Noise

6. Descriptive
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7. Continues case - White noise
8. Gaussian Noise
9. Propagation of Errors

10. Reliability

e Stochastic Process
8. Gauss sp
9. Markov sp
10. Poisson sp
11. Defining the Martingales
12. Spectrum Analysis
13. Linear Systems

14. Network Capability

e Entropy
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7. Introduction

8. Conditional

9. Maximum Entropy Principle

10. Information and Uncertainty

11. Fisher’s Information, Shannon entropy power

12. Theoretical Results - Linear Systems

Teaching and Learning Activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom either in the board or with the aid of projectors and
computers.
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References

Greek

Kitsos, C. P.: Technological Mathematics and Statistics.
2002, New Technologies, Athens, Greece

English:

Papoulis, A. (1984).Probability, Random Variables and Stochastic Processes.
Mc Graw Hill, New York.
Franceschetti, M., Meester, R. (2007). Random Networks for Communication.
Cambridge Series in Stat and Probabilistic Mathematics,
Cambridge
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4™ Semester
EE-4011

MICROPROCESSORS — PROGRAMMABLE DIGITAL SYSTEMS

BASIC INFORMATION

Department Electronics

Course Title MICROPROCESSORS — PROGRAMMABLE DIGITAL SYSTEMS
Course Code EE-4011

Theory /Lab Theory + Lab

Semester D’

ECTS Credit Units 6,5

Teaching Hours 4 Theory + 2 Lab

Working Load 205

Obligatory / By Choice Obligatory

Unit Leader S. Athinaios

Teacher S. Athinaios

Assistants N. Papadimitriou

Teaching Lectures, Lab, Exercises, Exams
Assessment Final Exam 50%, Laboratory 50%

Prerequisites

Digital Electronics,
Introduction to Microcontroller Systems

DESCRIPTION

Aim
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Understanding the internal architecture of modern microcomputer systems and the communication with external I / O devices.

The use of Field Programmable Gate Arrays (FPGAs) to implement digital systems through hardware description language (VHDL).

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Describe and identify the basic architectural units of microprocessor systems with 16, 32, 64 bits word length.
Distinguish and explain microprocessor programming applications.
Compose and produce microprocessor programming applications.
Describe and identify VHDL programming applications.
Distinguish and explain applications of VHDL language relating to the implementation of digital systems on FPGA:s.
Produce applications in VHDL for implementation on FPGAs.
Compare and evaluate applications of VHDL.

Topics Covered
Microprocessors 16, 32 and 64 bits (command list, programming in assembly language, memory circuits and 1/O circuits).
e Representation of data - Numbering Systems
e System Organization - Computer Architecture
e Memory organization and addressing
e Variables and Data Structures
e Command list
e Program development using symbolic language.
Field Programmable Gate Arrays (FPGAs) and implementation of digital systems through hardware description language (VHDL).

e Introduction to Hardware Description Language VHDL.
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¢ Analysis of FPGA Architectures. Routing and integrated processing units. Memory in FPGAs.
e Basic functions of a FPGA. Hardware Programming Technologies.

¢ Placement and Routing of hardware units on FPGAs.

e Synthesis with VHDL for FPGA based implementation and design using computing tools.

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:

Printing and stationary parametric messages and register contents.
Transfer - data processing block.
Import data from the command line (Program segment prefix, Data transfer area).
Disk files list.
Development loops with comparison commands - pass.
Video Features.
Graphics.
Introduction to Quartus Il software.
Design of a full adder circuit in VHDL and implementation on FPGA.
. Design of an Arithmetic Logic Unit and implementation on FPGA.
. Design of Random Access Memory (RAM).
. Introduction to Intellectual Property - IP Cores.
. Study of a DDR-SDRAM-Controller Core.

LNV EWNE

N o
W N Rk O

Teaching and learning activities
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Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of multimedia and Internet, on-line
demonstrations on FPGA development Kits, supervised laboratory exercises, study of internal microprocessor architecture and
microprocessor programming using emulators.

Student’s activities include:

Use of microprocessor’s emulation software and use of laboratory development kits to implement digital systems on FPGAs, solving
exercises, individual study and written examinations or oral during exercises.

Resources

Intel microprocessor’s architecture : http://www.intel.com/products/processor/manuals/

8086 emulator: http://www.emu8086.com/

Assembly language programming: http://web.sau.edu/LillisKevinM/csci240/masmdocs/

Assembler tutorials: http://www.laynetworks.com/assembly%20tutorials.htm

Microprocessors course: http://www.ece.msstate.edu/~reese/EE3724/

The art of assembly: http://homepage.mac.com/randyhyde/webster.cs.ucr.edu/index.html

Masm Guide: http://seeyc.tripod.com/id4.html

Microcontrollers and microcomputers, principles of software and hardware engineering, Fredrick M. Cady, Oxford University Press,
1997

Windows API Bible, the definite programmers reference, James Conger, Wait Group Press, 1992, ISBN 1-878739-15-8

Programming Solutions Handbook forIBM microcomputers, J. Sanchez, M. Canton, Ranade IBM Series, 1991, ISBN 0-07-054597-9
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http://www.intel.com/products/processor/manuals/
http://www.emu8086.com/
http://web.sau.edu/LillisKevinM/csci240/masmdocs/
http://www.laynetworks.com/assembly%20tutorials.htm
http://www.ece.msstate.edu/~reese/EE3724/
http://homepage.mac.com/randyhyde/webster.cs.ucr.edu/index.html
http://seeyc.tripod.com/id4.html

Designing with FPGAs and CPLDs, Bob Zeidman, Elsevier, 2002, ISBN 1-57820-112-8

Introduction to VHDL: http://esd.cs.ucr.edu/labs/tutorial/

FPGAs Altera: http://www.altera.com/

FPGAs Xilinx: http://www.xilinx.com/

EE-4021 — AUTOMATIC CONTROL SYSTEMS |

BASIC INFORMATION

Department Electronics
Course Title Automatic Control Systems |
Course Code EE-4021

Theory /Lab Theory
Semester 4™

ECTS Credit Units 6

Teaching Hours 4

Working Load 175

Obligatory / By Choice Obligatory

Unit Leader Alex Alexandridis
Teacher Alex Alexandridis
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Assistants -

Teaching Tutoring, Homework exercises, Exams

Assessment Homework exercises 30%, Final exam 70%

Prerequisites

DESCRIPTION

Aim

This course aims at introducing the students to the basic notions of System Dynamics and Automatic Control, as well as presenting
them with classical methodologies for Automatic Control. Special focus is given to controller design and implementation to various
processes.

Learning Outcomes

Having successfully completed the module, the student will be able to:
e Comprehend the basic notions that govern the dynamic response and automatic control of systems
e Analyze, design and implement controllers by applying classic automatic control techniques

Topics Covered
e Introduction to Automatic Control Systems
e Mathematical Modeling / Laplace Transform
e Transfer Functions
e First and second order dynamic response
e Stability / Routh — Hurwitz criterion
e P, Pl, PD and PID controllers
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Frequency response

Bode and Nyquist diagrams

Relative stability — Gain and phase margins
Bode and Nyquist stability criteria
Introduction to digital control systems

Teaching and learning activities

Teaching methods include:

Traditional tutoring in classroom with the aid of multimedia and internet

Problem solving with emphasis on control applications of various processes

Use of “Simulink” software for dynamical simulation

Presentation of Matlab Control toolbox for controller design with classical methodologies

Student’s activities include:

Problem solving

Homework exercises requiring teamwork

Use of “Simulink” tool for design and dynamical simulation of automatic control systems
Use of Matlab Control toolbox for controller design

Internet search for additional information regarding the course

Self-study

Written exams

Resources
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Greek:
e DorfR.C., Bishop R.H., “0yxpova cuotripata auvtopatou ehéyxou”, 11" EkSoon, Ekddoeig TlioAa
e Kuo B., Golnaraghi F., “Yuotrijpata Autopdtou EAéyxou”, 8" EkSoan, EkSdoeLg lwv
e DiStefano J.J.,Stubberud A.R.,Williams 1.J., “Oswpia Kal MPOoPAAMOTA OTO CUCTAMOTA QUTOUATOU €AEYXOU OVAAOYLKWV Kal
Pndakwv cvotnudtwyv”, 2" Ekdoon, EkSdoelg T{OAa
e  Molatéotag M.B., “Suotrpata Autopdtou EAéyxou», 2" EkSoon, Tépol A kat B, Ek8doeig TUOAa
e [lapaokevomoulog M., Elcaywyn otov Autopato EAsyyo, Topot A kat B, Autoékdoon

International:
e DorfR.C,, Bishop R.H., “Modern Control Systems”, 12t Edition, Prentice Hall
e Golnaraghi F., Kuo B.C., “Automatic Control Systems”, gth Edition, Wiley
e Nise N.S., “Control Systems Engineering”, 6" Edition, Wiley
e D'Azzo J.J, Houpis C.H., “Linear Control System Analysis And Design: Conventional and Modern”, 4t Edition, McGraw-Hill
e Stubberud A., Williams I., DiStefano J., “Schaum's Outline of Feedback and Control Systems”, 2nd Edition, McGraw-Hill
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EE-4031 - Signals and Systems

BASIC INFORMATION

Department Electronics

Course Title Signals and Systems
Course Code

Theory /Lab Theory

Semester 4"

ECTS Credit Units 6

Teaching Hours 4 Theory

Working Load 175

Obligatory / By Choice | Obligatory

Unit Leader Prof. Ath. Nassiopoulos
Teacher Prof. Ath. Nassiopoulos
Assistants

Teaching Lectures

Assessment Final Exam 100%

Prerequisites

DESCRIPTION
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Learning Outcomes

Topics Covered

1. Introduction
- Signals,
- Definitions, Value, energy, rpower
- Systems overview
2. Time Domain models of continuous LTI Systems
- Differential Equations
- General Block Diagrams
- State Space description of LTI Systems

- Equivalent State Space representations
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- Controllable and Observable Systems.
- Exercises.
3. Modeling LTI Systems in the Frequency Domain
- Complex frequencies
- Eigenfunctions
- Exercises
4. Laplace Transform
-Definition of the Laplace Transform
-Examples of Laplace Transforms
-Properties of the Laplace Transform
5. Complex Analysis and the Inverse Laplace Transform
-The main principle of Complex Analysis
-Inverse Laplace Transform
-Exercises.

6. Analysis of Continuous Time LTI Systems with the Laplace Transform
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-System response to bilateral Input Signals
-Finding the System Function
-Determining the System Function from Differential Equations
-Combining Simple LTI Systems
-Analysis of State Space Descriptions
7. Solving Initial Condition Problems with the Laplace Transform
- First and Second order
- Higher order
- Exercises
8. Convolution and Impulse Response
- Motivation
- The Delta Impulse
- Convolution
- Exercises

9. The Fourier Transform
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- Definition
- Examples of the Fourier Transform
- Similarities and Differences between Fourier and Laplace Transforms
- Proprieties and Symmetries of the Fourier Transform
- Parceval’ s Theorem
- Inverse Fourier Transform
- Correlation and Deterministic Signals
- Time Bandwidth Product
- Applications

- Exercises.

Teaching and learning activities

Resources
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5. Bernd Girod,R. Rabenstein, A. Stenger, Signals and Systems, ISBN 0-471-98800-6, Wiley
6. J.S. Bay, Fondamentals of Linear State Space Systems, WCB/McGraw-Hill, 1999
3. J. Proakis, D. Manolakis., Digital Signal Processing, ISBN: 0132287315

EE-4041- Oscillator, Filter and Timer Circuits

BASIC INFORMATION
Department Electronics
Course Title Oscillator, Filter and Timer Circuits
Course Code EE-4041
Theory /Lab Theory and Lab
Semester D’
ECTS Credit Units 6.5
Teaching Hours 4Theory + 2 Lab
Working Load 205
Obligatory / By Choice Obligatory
Unit Leader G. P. Patsis
Teacher G. P. Patsis
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Assistants

Teaching Lectures, Lab, Tutorials, Exercises, Exams

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

Prerequisites

DESCRIPTION

Aim
Knowledge, analysis, design and simulation of basic circuits of oscillators, multivibtrators, passive and active filters and timer circuits.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Analyze
e Design
e Simulate
basic oscillator, multivibtrator, passive and active filter circuits and timer circuits.

Topics Covered
e Introduction to electronic oscillator circuits
o Wien oscillator
o Phase shift oscillator
o Double T oscillator
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Colpitts oscillator
Hartley oscillator
Clapp oscillator
o Crystal oscillator circuits
e Introduction to multivibrator circuits
o Monostable multivibrator
o Bistable multivibrator
o Astable multivibrator
e Introduction to timer circuits
o The555IC
o Implementation of a monostable multivibrator with the 555 IC
o Implementation of an astable multivibrator with the 555 IC
e Introduction to passive filters
o Transfer functions
Zeros and poles
Mathematical approximation of filter transfer functions
Low frequency filters of various orders
High frequency filters of various orders
Filter transformations
o Band pass and band stop filters
e Introduction to active filters
o Low frequency Sallen Key filter
High frequency Sallen Key filter
Narrow pass band filter
Narrow band stop filter
Multiple feedback low pass filter
Multiple feedback high pass filter

o O O

0O O O O O

0O O O O O
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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:

Colpitts oscillator

Wien oscillator

Phase shift oscillator

Double T oscillator

Low pass active Sallen Key filter
High pass active Sallen Key filter
Narrow pass band filter

Narrow band stop filter

Low pass multiple feedback filter
High pass multiple feedback filter
Low pass high order filters

High pass high order filters
Bisection theorem

Monostable multivibrator

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
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Student’s activities include:
e Use of laboratory instruments and hardware material for construction,
o test & measurement and debugging of the circuits in the lab,
e solving of exercises,
e use of computer software for design,
e analysis and simulation,
e self-study and
e exams.

Resources

1) Microelctronic Circuits, M. H. Rashid, PWS Publishing Co., 1999.
2) Microelectronics Circuits, Sedra Smith, HBJ.
3) Microelectronic Circuit Design, R. C.Jaeger, McGraHill.
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EE-4051 — OPTOELECTRONICS

BASIC INFORMATION

Department Electronics

Course Title Optoelectronics

Course Code EE-4051

Theory /Lab Theory + Lab

Semester D

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab

Working Load 110

Obligatory / By Choice Obligatory

Unit Leader Konstantinos Moutzouris

Teacher Konstantinos Moutzouris

Assistants

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim
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This course aims at introducing the basic operating principles of modern optoelectronic elements and devices. During the theoretical
part of this course, the basic physical principles of light generation and interaction with matter will be presented, along with the
fundamentals of the most common optoelectronic devices. In the laboratory of this course, the student will be trained in 13 exercises
that are focused in the demonstration and study of the main topics presented in theory.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Describe the operating principles of basic optoelectronic devices
e Explain and calculate the basic characteristics of laser radiation
e Explain and calculate the basic operating characteristics of photovoltaic cells
Explain and calculate the basic properties of light propagation in dielectric waveguides
Develop basic optical circuits by combining simple optoelectronic elements

Topics Covered
e Introduction to light-matter interaction
Photoelectric effect - photoconductivity
Light detectors
Phototransistor and photodiodes
LED: Operating principles and applications
Laser: Operating principles, optical cavities, applications
Photovoltaic cells
Dielectric waveguides: operating principles and applications

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

Photoresistor

Photodiode

Phototransistor

Optocoupler

LED

Lasers and point sources

Snell law, Brewster angle, refractive index measurement
Photovoltaic sell

Simulation of laser cavity stability regions
Simulation of operation of optical circuits
Dielectric waveguides-guiding modes

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom, simulation material, supervised hands-on exercises in the lab,
use of software for design analysis and simulation of optoelectronic device

Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement of digital optoelectronic devices in the
lab, solving of exercises, group projects, use of computer software for design, analysis and simulation, self-study and exams.

Resources

1. J.Singh, Optoelectronics, (Greek ed.) Tziolas Ed, 1998.
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0.Svelto, Principles of lasers, (Greek ed.), Symmetria Ed. 1986.

John Wilson - John Hawkes, Optoelectronics: An introdiction, (Greek ed.), NTUA Ed. 2007.
G. Asimellis, Mathimata Optikis, Tambourou Ed, 2008

A. Alexandris, Optoelectronics, Tziola Ed, 2004

S.0 Kasap, Optoelectronics and Photonics, Prentice-Hall Inc., 2001

J.P. Pearsall, Photonics Essentials, publ. Mc Graw Hill, 2003.

W.J. Silfast, Laser Fundamentals, publ. Cambridge Univ. Press, 1996

N U A WN

EE-4061 — Electronic Design & Construction

BASIC INFORMATION
Department Electronics
Course Title Electronic Design and Construction
Course Code EE-4061
Theory /Lab Lab
Semester IV Semester
ECTS Credit Units 30
Teaching Hours 2 Lab
Working Load 1
Obligatory / By Choice Obligatory
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Unit Leader Dr. Tsakiridis Odysseus
Teacher Dr. Tsakiridis Odysseus
Assistants Dimitriou Stayros
Teaching Lab Exercises, Assignments
Assessment Assignments, Project

Prerequisites

DESCRIPTION

Aim

The acquisition of integrated technological understanding by the student to have the ability to synthesis and optimization of
electronic circuits based on available data or designs based on the properties of technical materials and physical laws.

Learning Outcomes
Having successfully completed the course students will be able to
e Recognize passive components and active electronic devices
e Have the opportunity in the process of designing electronic circuits to select the most appropriate equipment for use on the

basis of technical and financial requirements

e To know the conditions of search and retrieval of electronic devices on the market or in specialized laboratories to implement

any kind of electronic circuits
e To deliver printed circuits using P.C.

e To be able to simulate basic electronic circuits and to optimize their operation
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Topics Covered
e Design of electrical drawings with the use of CAD programs
e Design of printed circuits with the use of CAD programs
e Simulation of electronic diagrams with the use of CAD programs
e Practices of techniques of manufacturing of printed circuits and electronic systems.

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:

Teaching and learning activities

Teaching methods include:

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

Student’s activities include:

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

Resources

e HAektpovikny oxeblaon-kataokeuy & TPOCOUOLWON TUMWHEVWY KUKAwpATwy, Xatl{nykawdac A., Koutowol, Ekdbooelg
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MamoUANg 2. & A. - Kawep X. O.E., 2010.
Yxebiaon kat E€opoiwon KukAwpadtwy pe H/Y, Xatinmpokorniou Mdptlog, Ek§6tng XATZHMPOKOMIOY MAPIOZ, 2004

An introduction to Semiconductor Microtechnology, D.V. Morgan, K. Board — Wiley 1990.
The MOS transistor, Yannis Tsividis — McGraw 1988.
Electronics Engineers handbook, D. Fink, D. Christiansen, — McGraw 1989.

Materials Science, J.C. Anderson, Keith D. Leaver, Rees D. Rawlings, and Patrick S. Leevers, Editions Nelson Thornes Ltd, 2003
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5" Semester

EE-5011 - Telecommunication Systems

BASIC INFORMATION

Department Electronics

Course Title Telecommunication Systems
Course Code EE-5011

Theory /Lab Theory

Semester 5

ECTS Credit Units 6

Teaching Hours 4 Theory

Working Load 180

Obligatory / By Choice | Obligatory

Unit Leader Prof. Ath. Nassiopoulos
Teacher Prof. Ath. Nassiopoulos
Assistants

Teaching Lectures

Assessment Final Exam 100%

Prerequisites

DESCRIPTION
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Learning Outcomes

Topics Covered

1. Introduction
- The Telecommunications Systems
- The analog and Digital Telecommunications Systems
- The general block diagrams

- The different parameters for the Design.

2. The Modulations

- Motivation
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- Introduction of the different methods of modulation

- The multiplexing

3. Amplitude Modulation
- The AM Spectrum
- Power Considerations
- Phasor Presentations
- AM Modulators
- Other AM systems
- AM modulations and Noise
- Applications

- Exercises

4. Angle Modulations
- FM and ®M Modulations

- The FM and ®M Spectrum (Bessel Functions)
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- Phasor Presentation

- Narrowband FM

- Broadband FM

- FM/®M Generation

- FM/®M Transmitters

- Angle Modulation and Noise
- Applications

- Exercises

5. Demodulation
- AM demodulation and AM Detectors
- FM Discriminators
- Phase Demodulation
- Applications

- Exercises
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6. Analog Pulse Modulations
- Pulse Amplitude Modulation (PAM)
- Pulse Duration Modulation (PWM)
- Pulse Position Modulation (PPM)
- Introduction to Pulse Code Modulation (PCM)
- Introduction to Delta Modulation
- Applications

- Exercises

7. Analog Pulse Demodulation
- PAM, PWM, PPM demodulations

- Exercises

Teaching and learning activities
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Resources

1. Stremler F, Introduction to Communication Systems, ISBN , Wesley
2. Haykin S, Communication Systems, Wiley,
3. Freznel, Communication Electronics, ISBN: 0-07-113317-8, McGraw-Hill

EE-5021 - DIGITAL SIGNAL PROCESSING

BASIC INFORMATION

Department Electronics

Course Title Digital Signal Processing
Course Code EE-5021

Theory /Lab Theory (3h/w) & Lab (2h/w)
Semester 5"
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ECTS Credit Units 5.5

Teaching Hours 2 Theory + 2 Lab

Working Load 165

Obligatory / By Choice Compulsory

Unit Leader Dr. Elias N. Zois

Teacher Dr. Elias N. Zois

Assistants

Teaching Lectures, Laboratory, Tutorials, Invited Lectures, Exercices, Exams
Assessment Theory: Final evaluation exam: 100%

Laboratory: Projects (50%), Final evaluation exam (50%)

Prerequisites

For theory: Signals and Systems, Applied mathematics.
For laboratory: MATLAB, Structured Programming.

DESCRIPTION

Aim

The digital signal processing course will introduce the students with the basic concepts and techniques for processing discreet time
and digital signals. By the end of the course, you will be familiar with the most important methods in DSP, including digital filter
design and time — frequency transform-domain processing. The course emphasizes intuitive understanding and practical
implementations of the theoretical concepts: The Matlab programming language, in conjunction with the Texas Instruments Code

Compose Studio will also be used.

Learning Outcomes

Having successfully completed the module, the student will be able to:
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Comprehend the postulates of the discrete time signal and systems.

Understand how digital to analogue (D/A) and analogue to digital (A/D) converters operate on a signal and be able to model

these operations mathematically.

Use Z transforms and discrete time Fourier transforms to analyze a digital system.
Define and use Discrete Fourier Transforms (DFTs), specific objectives are:

a) Implementation of DFTs using Fast Fourier Transforms.

b) Understand the definitions of and the differences between physical and computational resolution.
c) Understand and implement DFTs on long data sets such as speech signals and images.
d) Use FFTs for efficient implementation of linear convolutions.

Design and understand simple finite impulse response filters

a) Understand stability of FIR and IIR filters

b) Quantization effects and noise

c) Pole-zero design of simple filters using real data

d) Window method design of different types of FIR and IIR filters.

e) Choose the best filter structure for implementation

Topics Covered

Signals & Systems: Discreet time representation. Convolution. (3 weeks)

Signals & Systems: Frequency Domain representation. Fourier analysis. (3 weeks)
The Z transform and its applications to digital signal processing. (2 weeks)

Digital Filter Design (IIR, FIR). (3 weeks)

Introduction to DSp SoC architecture. Floating and Fixed point DSP architectures. Texas Instruments, Analog Devices,

Motorola kat AT & T. DSPs. (2 weeks)

Laboratory Exercises

The laboratorial part of this course will use the Programming language Matlab. It is available on the School of Technological

Applications, Telecommunications Laboratory (STEF building, 1* floor).
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Matlab includes a tutorial to introduce the basic syntax and use. You can find it at the Mathworks web site: Getting started with
Matlab.

The Laboratorial courses shall focus on:
e Signals & Systems: Discreet time represantion. Convolution. (3 weeks)
e Signals & Systems: Frequency Domain represantion. Fourier analysis. (3 weeks)
e Ztransform and applications to digital signal processing. (2 weeks)
o Digital Filter Design (lIR, FIR). (3 weeks)
e Use of Texas Instrument TMS320C6713 for real time applications.

Teaching and learning activities

Teaching methods include:

e Teaching using traditional lecture material (interactive teaching with the students) or modern (using video projector and
presentations.
e Use of Internet in order to acquire all the necessary information which will be used mainly in laboratorial projects.

e Use of the MATLAB suite in order to present various applications of theory in order to provide a comprehended and visualized
framework.

Student’s activities include:
e Solving exercises in classroom and in their personal time (groups of exercises) in order to enhance their efficiency.
e Team Projects, especially in the laboratorial part of the course.

e Use of embedded hardware platform by Texas Instruments in order to design, develop and measure digital filters.
e Exams, oral or written.

Resources
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Greek Literature

1. Z. Qwtonoulog, Wnolakn enefepyaoia oripatog, ISBN: 9609892914,

2. Monson H. Hayes, Oswpla kat mpoPAnuata otnv Yndlakn enefepyacia onpatog, ISBN: 9608050111.

3. Schafer, Yoder, Macclellan, Ospehwdelc évvoleg TG enetepyaciag onuatwy, ISBN: 9608771048.

4. A. Antoniou, Wnolakn enetepyacia onuatog, Znpata cuotiuota Kat ¢pidtpa, ISBN: 9604181882

5. J. Proakis, Wndlokn avaAuon onpoatog, ApxEg, aAyoplbuot, edpapuoyeg, ISBN: 9604117157

6. A. Zk06pag, B. Avaoctaoconouldog: Wnodlakn Eneepyacia onuatog kat elkovag: Ekdooelg AvolktoU Mavemniotnuiou.

English Literature:

1. J. Proakis, D. Manolakis., Digital Signal Processing, ISBN: 0132287315

2. A. Oppenheim, R. Schafer., Digital Signal Processing, ISBN: 0132146355
3. S. K. Mitra., Digital Signal Processing, ISBN: 0071244670

4. E. C,,Ifeachor, B. W.,Jervis., Digital Signal Processing., ISBN: 0201596199.

EE-5031 - MICROWAVES AND RF

BASIC INFORMATION

Department Electronics

Course Title Microwaves and RF
Course Code EE-5031

Theory /Lab Theory and Lab
Semester 5"
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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:
e design and evaluate microwave circuits as parts of electronic systems, recognize and
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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

1.

L e N Uk WD

[
= O

[N
w N

Maxwell’s equations and planar electromagnetic waves

Waveguides, transverse modes, analysis of basic mode TE ;g

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:

1.
2.

Measurement of frequency and characteristic of crystal diode
Load measurement with slot waveguide
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3. Load matching with mobile component

4. Design of microwave cutting off filters with CAD

5. Microwave cavities with frequency sweep

6. Directional gain measurement and horn antenna gain

7. Antenna Array with magic T

8. Design of phased array antenna of eight elements

9. Study of pulse radar operation

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

12. Characterization of amplifying circuits-1dB compression point
13. 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
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GREEK
1. Pozar, “Mwpokupatikn Texvohoyia”, lwv, 2004
2. Oulouvoyhou, «Elcaywyn ota Mikpokupatoy, Manacwtnpiou, 2005
3. Collins, «MikpokUpata», T{LOAag, 2006

FOREIGN

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

EE-5041- POWER ELECTRONICS

BASIC INFORMATION

Department Electronics
Course Title Power Electronics
Course Code EE-5041

Theory /Lab Theory + Lab
Semester 5

ECTS Credit Units 6.5

Teaching Hours 2 Theory + 2 Lab
Working Load 200

Obligatory / By Choice Obligatory

Unit Leader D. Nafpactitis
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Teacher D. Nafpactitis

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

Final Exam 50%, Laboratory 50%

Prerequisites T . . .
g Electric circuits, Analog Electronics, Digital Electronics

DESCRIPTION

Aim

The subject of Power Electronics is comprised of two main parts: The net power circuits and control circuits, which in turn are mostly
composed of analog and digital electronics. Good planning and implementation of such a complex integrated system requires a good
understanding of both main parties. This is precisely the aim of the course.

Learning Outcomes

¢ Understanding and analysis of power circuits.

¢ Understanding and analysis of control circuits.

¢ Design and implementation of complex power electronics circuits.
e Power electronics renewable energy sources (RES)

Topics Covered
¢ Introduction to power electronics.
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¢ Details of semiconductor switches

¢ Adjustable switch ac

¢ Single phase bridge rectifier

¢ Three-phase bridge rectifier

¢ Adjustable switch dc (chopper)

¢ Pulse power supplies

e Single-phase inverters (DC-AC) making tools

¢ Single-phase inverters (DC-AC)with a bridge of four elements
¢ Three-phase inverters (DC-AC)

e Uninterruptible Power Supply Circuits (UPS)

Laboratory Exercises

Thyristor characteristics

AC controllable switch

Pulse generator and pulse separation transformer: Description, design, operation levels, integration, synchronization and
connection to the power circuit.

Power Circuit

Measurements of voltage, current, power. Spectral analysis of the current. Plotting of power characteristics for Resistive,
Inductive and Resistive-Inductive loads. Study of characteristics and conclusions.

Three-phase inverter

Rectification operation

Inversion operation

DC controllable switch

Description and operation of the power circuit

Measurements with motor-load driving. Comments.

Single-phase inverter
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e Study, description and operation of the power circuit, with diodes and thyristors.

Teaching and learning activities

Teaching methods include:

Theoretical teaching, using multimedia projection simulations, solving exercises, demonstration power electronic circuits.

Student’s activities include:

Design and circuit analysis, design and analysis on the PC, solving exercises, design and implementation of circuits and written and
oral examinations.

Resources

1. B.M. Bird and K.G. King, “ An Introduction to power Electronics”
John Wiley, 1983.
2 B.W. Williams, “Power Electronics Devices, Drivers and applications”, Macmillan,1987
3. R.ager, “Leisturgselectronic Grundlages and Anwendunges, VDE-Verlag Gmb H Berlin, 1980

EE-5051 - AUTOMATIC CONTROL SYSTEMS I
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BASIC INFORMATION

Department Electronics

Course Title Automatic Control Systems |l
Course Code EE-5041

Theory /Lab Theory /Lab

Semester 5"

ECTS Credit Units 6.5

Teaching Hours 4 Theory + 2 Lab

Working Load 200

Obligatory / By Choice Obligatory

Unit Leader Dionisis Kandris

Teacher Dionisis Kandris

Assistants Vaggelis Papagiannis, Stavros Papapostolou
Teaching Lectures, Lab, Exams
Assessment Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

The Introduction to the System Analysis in State Space and to both Classic and Modern Methods for Automatic Control Systems

Design.
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Learning Outcomes
Having successfully completed the module, the students will be able to:
e To perform System Analysis in State Space
e To determine the influence of the variation of specific parameters into the dynamic behavior of systems.
e To verify the controllability and observability of systems
e To apply classic and modern methods for system design in order to fulfill specific performance specifications through the use
of appropriate controllers

Topics Covered

e Root Locus
Introduction. Definition. Theorems. Development of the Methodology for the Systematic Construction of Root Locus. Examination of
the effect of the addition of poles and zeros.

e Analysis in State Space
Introduction. State Vectors Transformations. Special Cases of State Equations. System Controllability. System Observability.
Observers.

e Classic Methods for Automatic Control Systems Design
Introduction. Closed Systems Specifications. Compensation Networks. Design through Phase Lead Compensation Networks. Design
through Phase Lag Compensation Networks. Design through Phase Lag-Lead Compensation Networks.

e Classic Methods for Automatic Control Systems Design
Introduction. State and Output Feedback. Eigenvalue Shifting. Input — Output Decoupling. Perfect Pattern Matching. Introduction to
Optimal Control.

e Applied Automatic Control Systems
Description of the Application of Taught Control Methods to Electrical, Electronic, Mechanical, Electromechanical, Thermal and
Hydraulic Systems.
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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 Simulation of the Dynamic Response of 1° Order Systems

e Simulation of the Dynamic Response of 2" Order Systems

e Analogue Control of the Angular Position of a DC Motor

e Analogue Control of the Angular Velocity of a DC Motor

e Analysis and Control of a Coupled Wheels System

e Analysis and Control of a Ball and Ring System

e Analysis and Control of a Hydraulic System

e Analysis and Control of an Electro-Pneumatic System

e Analysis and Control of a Temperature Regulating System

e Analysis and Control of an Electro-Hydraulic System

e Application of a P.I.D. Controller to a Liquid Level Control System
Application of a P.I.D. Controller for the Computer Aided Control of a DC Motor
Application of a P.1.D. Controller for the Computer Aided Control of a Temperature Regulating System

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 control systems
Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement and debugging of control systems in the

lab, solving of exercises, use of computer software for design, analysis and simulation, self-study and exams.
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Resources

In Greek Language:

1. INTRODUCTION TO AUTOMATIC CONTROL - PARASKEVOPOULOS

2. AUTOMATIC CONTROL OF LINEAR AND NOT LINEAR SYSTEMS OF CONTINUOUS AND DISCRETE TIME - TZAFESTAS
3. LABORATORY APPLICATION OF AUTOMATIC CONTROL AND AUTOMATION SYSTEMS — PANTAZIS, KANDRIS.

In English Language:

1. MODERN AUTOMATIC CONTROL SYSTEMS- DORF, BISHOP
2. MODERN CONTROL ENGINEERING - OGATA

3. AUTOMATIC CONTROL SYSTEMS — GOLNARAGHI, KUO

4. CONTROL SYSTEMS ENGINEERING, NISE

5. AUTOMATIC CONTROL ENGINEERING -, RAVEN

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 352



6" Semester
EE-6011 — MICROCONTROLLERS AND EMBEDDED SYSTEMS

BASIC INFORMATION

Department Electronics
Course Title MICROCONTROLLERS AND EMBEDDED SYSTEMS
Course Code EE-6011
Theory /Lab Theory + Lab
Semester 6"
ECTS Credit Units 6
Teaching Hours 3 Theory + 2 Lab
Working Load 170
Obligatory / By Choice Obligatory
Unit Leader Kaltsas Grigoris
Teacher Kaltsas Grigoris
Assistants Koulouras Grigoris
Teaching Lectures, Lab, Exercises, Exams
Assessment Final Exam, Exercises
Final Exam 50%, Laboratory 50%
Prerequisites

DESCRIPTION
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Aim

The main objective of this course is to familiarize students with the technology of microcontrollers and embedded systems. The
utilization and the programming of the Atmel AVR microcontroller family will be discussed in detail during the course. The
programming will be conducted at a higher level language, thus the AVR Codevision package will be used. Specifically will be analyzed
and presented issues such as the basic programming structure, the use of serial communication and the LCD devices. In parallel the
use of interrupts as well as the embed A/D devices will be studied. An additional objective is to introduce students to the concept of
real-time programming. At the same time the basic structures of embedded systems and the corresponding methodology of

development and implementation will be discussed.

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

Design and implement automation devices via the microcontroller AVR.

Program and use the key peripheral (A/D, UART, LCD, EEPROM).

Interact with external sensors devices (digital and analog) and actuators.
Effectively address problems that require real-time programming using interrupts.

Design, develop and implement embedded systems according to special requirements.

Topics Covered

1. Introduction to embedded devices

What the embedded systems are
Key parts of embedded devices
Current applications
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e Microcontrollers Overview

2. Programming the microcontroller Atmel - AVR in C language using the software AVR CodeVision
e General Program Outline
e Comments
e Data Types
e Functions
e Variables
e Constants
e SRAM storage address definition for global variables
e Bit Variables
e Type conversions
e Pointers
e Accessing the EEPROM
e Structures
e Definitions - Macros
e Interrupts
e Integration of Assembly Language Programs
e Access Input / Output registers
e Access Input / Output registers in bit level
e Library Functions
e Delay Functions
e Character Type Functions
e Standard C Input / Output Functions
e Standard Library Functions
e Mathematical Functions
e String Functions
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Memory Access Functions

Functions for LCD monitors supporting up to 2x40 characters
Low-level LCD Functions

LCD High-Level Functions

Serial communication

Use of LCD

Use the built-in ADC

Use of Interrupts

Use of timers / counters

Use of pulse wave modulation

3. Software Architecture for Embedded Systems

Simple loop iteration architecture
Architecture by using interrupts
Multi-tasking, multi-threading)

4. Embedded System Design

Device Characteristics

Choice of Hardware and Software Architecture
Implementation and System Integration
Device mass production

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical courses. Training, is oriented as

follows:
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Exercise 1: Development Board STK600

Exercise 2: Familiarity in programming environment AVR CodeVision
Exercise 3: Program outline in C language for AVR microcontrollers
Exercise 4-5: Bidirectional I/0 ports (I/0)

Exercise 6-7: Alphanumeric LCD

Exercise 8: Serial Port USART

Exercise 9: Analog to Digital Converter

Exercise 10: Timers/Counters

Exercise 11: PWM by using Timers

Exercise 12: Interrupt Vectors

Exercise 13: Digital to Analog Converter

Teaching and learning activities
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Teaching methods include:

Student’s activities include:

Traditional teaching that use multimedia technologies and the Internet for more direct and contemporary collection of
information

Solving exercises

Lab demonstrations

Supervised laboratory exercises

PC simulations using specialized software (AVR CodeVision)

Use of laboratory instruments and materials for the implementation and analysis of microcontroller circuits
Solving exercises

Implementation of group work

Use software to design and simulate circuits and automation

Self-study

Examinations (written or oral).

Resources

Greek:

Mekpeotln KlapaA «Zuotpata MikpolmoAoylotwy 2, MikpoeAeyktég AVR kat PIC» ISBN: 9602662697, Ekdb6oelg ZuppeTpla
(45471)

Y. AAatoaBlavog “Etcaywyn otn MHXATPONIKH kat ota evowpatwpéva cuotipata” ISBN: 978-960-92596-2-0 (8297)

Dix Alan J., Finlay Janet E., Abowd Gregory D., Beale Russell “Emikolvwvia avBpwrou — untoAoylot)”, ISBN: 960-512-503,
lkiovpdac Ekdotikn (12304)
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e «Mpoypappartilovrag tov pikpoeAeykty AVR» Gadre Dhananjay, Ek66oelg T{loAa, 2001
o «EAeyx0oC KUKAWHATWY Kal HETPNoewV He H/Y» Metaldg lwavvng, KaAopolpog lwavvng, MmouAtaddkng XTtuAlavog, EKSO0ELG
TQ10Aa, 2001

Foreign Language:

e “Programming Microcontrollers in C (Embedded Technology Series)” Ted VanSickle, Newnes, Second edition, 2000

e “The Microcontroller Application Cookbook (Microcontroller Application Cookbooks)” Matt Gilliland, Woodglen Press , 2000

e “Embedded Microcontrollers” Todd D. Morton, Prentice Hall, 1st edition, 2001

e “Exploring C for Microcontrollers: A Hands on Approach” Jivan S. Parab, Vinod G. Shelake, Rajanish K. Kamat, Gourish M. Naik,
Springer, 1 edition, 2007

e “Microcontrollers and Microcomputers: Principles of Software and Hardware Engineering” Fredrick M. Cady, Oxford
University Press, USA, 1997

e “Microcontroller Based Applied Digital Control” Dogan Ibrahim, Wiley, 2006

e “C Programming for Microcontrollers Featuring ATMEL's AVR Butterfly and the free WinAVR Compiler” Joe Pardue, Smiley
Micros, 2005

e “Atmel AVR Microcontroller Primer: Programming and Interfacing (Synthesis Lectures on Digital Circuits and Systems)” Steven
F. Barrett, Daniel Pack, Mitchell Thornton, Morgan & Claypool Publishers, 2007

e “Microcontrollers in Practice (Springer Series in Advanced Microelectronics)” loan Susnea, Marian Mitescu, Springer, 1
edition, 2005

e “Handbook of Microcontrollers” Michael Predko, McGraw-Hill/Tab Electronics, Pap/Com edition, 1998

e “AVR RISC Microcontroller Handbook” Claus Kuhnel , Newnes, 1998

e “Introduction to Microprocessors and Microcontrollers” John Crisp, Newnes, 2004

e “Automotive Microcontrollers (Progress in Technology)” Ronald K. Jurgen, SAE International, 1999

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv YeAida 359



EE-6021 — COMPUTER NETWORKS

BASIC INFORMATION

Department Electronics

Course Title Computer Networks
Course Code EE-6021

Theory /Lab Theory /Lab
Semester 6"

ECTS Credit Units 4

Teaching Hours

2 Theory + 2 Lab

Working Load

120

Obligatory / By Choice

By Choice Obligatory

Unit Leader Dionisis Kandris
Teacher Dionisis Kandris
Assistants Kyriakos Orfanakos
Teaching Lectures, Lab, Exams
Assessment Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim
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The Introduction to the System Analysis in State Space and to both Classic and Modern Methods for Automatic Control Systems
Design.

Learning Outcomes

Having successfully completed the module, the students will be able to:
e To comprehend basic principles which govern the Structure and Use of Computer Networks
e To combine this knowledge in order to solve practical problems in Network Applications.

Topics Covered
e Introduction to Computer Networks

Structure. Basic Topologies. Networks Classification. Basic Standards and Architectures. Networking units. Examples of Networks.
e Physical Layer

Introduction. Signals Classification. Signals Modulation. Media for Wired and Wireless Transmission of Signals. Signal Distortion.
e Data Link Layer

Introduction. Data Framing. Data Flow Control. Error Detection. Error Correction. Sliding Window Protocols.
e Medium Access Control Sublayer

Introduction. Chanel Allocation. Multiple Access Protocols. Ethernet. Wireless LANs. Wireless Broadband Networks.
e Network Layer

Introduction. Switching Types. Routing Algorithms. Congestion Control Algorithms. Quality of Service. Internetworking. The Network
Layer in Internet.

e Transport Layer

Introduction. Elements of Transport Protocols. Connection-Oriented Services and Protocols. Connectionless Services and Protocols.
e Presentation Layer

Introduction. Data Compression. Data Encryption. Data Decryption. Authentication.
e Application Layer
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Introduction. Domain Name System. World Wide Web. Electronic Mail. Application Queuing Theory.

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 Assembling network cables UTP RJ11/RJ45 Straight/Crossover
e Converting network topologies into physical network architectures and structured cabling.
e Optimizing local area network broadcast/collision domains and proper use of network devices (hub, switch, cuotripata
OTITIKWV VWV).
o Network addressing through classfull and classless methods, simulating design via lab computer
e Optimized network and subnet addressing schemes, simulation of address awarding via lab computer.
e Three way handshaking over the transport layer, establishing communication of TCP and UDP transport protocols.
e |dentifying individual fields of the TCP segment, along with window sizing of data segments over the transport layer with the
use of the Wireshark application.
¢ Identifying methods of sending/receiving data of various network applications related to HTTP, HTTPS, SMTP, FTP, TFTP, DNS,
protocols with the use of the Wireshark application.
e Introduction to routers and routing data across computer networks.
e Programming routers: static routing tables by employment of the RIP protocol.
e Programming routers: dynamic/adaptable routing tables related to interior gateway protocol (IGP) by employment of the
OSPF protocol.
e Programming routers: dynamic/adaptable routing tables related to exterior gateway protocol (EGP) by employment of the
BGP protocol.

Teaching and learning activities
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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 control systems

Student’s activities include:

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

Resources

In Greek Language:
1. TELECOMMUNICATIONS AND COMPUTER NETWORKS — ALEXOPOULOS, LAGOYIANNIS

In English Language:

1. COMPUTER NETWORKS - TANENBAUM

2. COMPUTER NETWORKING A TOP DOWN APPROACH FEATURING THE INTERNET — KUROSE, ROSS.
3. DATA AND COMPUTER COMMUNICATIONS - STALLINGS

4. INTERNETWORKING WITH TCP/IP -, COMER

5. ENCYCLOPEDIA OF NETWORKING - SHELDON

6. BUILDING INTERNET APPLICATIONS WITH DELPHI - CHAPMAN
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EE-6031 — DIGITAL COMMUNICATIONS

BASIC INFORMATION

Department Electronics

Course Title Digital Communications
Course Code EE-6031

Theory /Lab Theory + Lab

Semester 6 (2T)

ECTS Credit Units 7

Teaching Hours 4 Theory + 2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Prof. Evangelos Zervas
Teacher Prof. Evangelos Zervas
Assistants Lecturer Sotiris Karabetsos
Teaching Lectures, Lab, Exercises, Exams
Assessment Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION
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Aim
The aim of the course is to initiate students to the basic design principles of digital communication systems especially those regarding

digital modulation — demodulation, signal detection in the presence of noise and performance achievement in terms of transmission
probability of error.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Understand the functionality of the various components in a digital communication system.
e Analyze the performance of digital modulation schemes for different types of channels.
e Be able to calculate the dimensionality of transmission waveforms and comprehend its significance
e Appreciate that channel equalizers and codecs provide a method for approximating optimal performance
e Recognize the capabilities and limitations of various techniques used in digital communications.

Topics Covered
1. Overview of signal and systems analysis in the time and frequency domain — random variables and stochastic signals in the
framework of telecommunication systems (1 week)
Sampling of continuous time signals (tideal, switched, zero order hold) (1 week)
Quantization of discrete time signals (uniform PCM, non uniform PCM, DPCM, A-modulation) (1 week)
One dimensional baseband and passpand digital modulations (PAM, ASK) (1 week)
Two dimensional baseband and passpand digital modulations (QAM, PSK) (1 week)
Higher dimensional baseband and passband digital modulations (PPM, Walsh-Hadamard, biorthogonal, simplex, FSK) (1
week)
7. Correlation type and matched filter demodulators of digitally modulated signals in the presence of AWGN noise— Detector
MAP, ML (1 week)
8. Probability of error in M-PAM transmission through AWGN channels (1 week)
9. Probability of error in M-PSK, M-QAM transmission through AWGN channels (1 week)
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10. Digital transmission through bandlimited channels (Power spectral density of digitally modulated signals, Nyquist criterion,
digital modulation with memory, channel equalizers) (2 weeks)

11. Digital transmission for multipath fading channels —CPFSK, CPM Modulations (1 week)

12. Spread Spectrum Systems (1 week)

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 AM modulations (2 laboratory exercises DSB, DSBsc, SSBsc)

e Angle modulations (2 laboratory exercises, FM kat ®M)

e Analog demodulations (2 laboratory exercises, demodulations DSB, DSBsc, SSBsc and demodulations FM, ®M)

e PCM Modulation and A-modulation (2 laboratory exercises)

e PAM and ASK Modulations (1 laboratory exercise)

e QAM Modulations (2 laboratory exercises)

e QAM demodulations (1 laboratory exercise)

e Efficiency study of digital modulations (1 laboratory exercise).

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lectures in classroom.

Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement and debugging of analog and digital
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modulation circuits in the lab, solving of exercises, use of computer software (Matlab - Simulink) for design, analysis and simulation,
self-study and exams.

Resources

1) “Telecommunication systems», John G. Proakis, Masoud Salehi, Translation: Caroubalos, Zervas, Karaboyias, Sagriotis, ISBN: 960-
8313-04-X, National and Kapodistrian University of Athens, 2002.

2) “Communication Systems” , S. Haykin (Translation Sikas, Theologou), Papasotiriou editions, 1995, ISBN 960-7510-18-6

3) “Digital and analog communication systems”, K.S. Shanmugam (Translation: Caroubalos), Pneumatikou editions, 1979

4) “Telecommunication systems”, Taub, Schilling, Tziola editions 1986, ISBN 960-7219-32-5

5) “Introduction to Spread Spectrum Communications”, R. Peterson, R. Ziemer, D. Borth, Prentice-Hall, 1995, ISBN 0-02-431623-7

EE-6A41 — OPTICAL COMMUNICATIONS

BASIC INFORMATION
Department Electronics
Course Title Optical communications
Course Code EE-6A41
Theory /Lab Theory and Lab
Semester VI
ECTS Credit Units 4
Teaching Hours 2 Theory + 2 Lab
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Working Load 120

Obligatory / By Choice 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 fiber optic communication technology, and the theoretical understanding of the physics
beyond the subsystems which construct an optical network, emphasizing on the ability of optical transmission, optical fiber wave
propagation, and optical detection. Moreover, in this course an accurate representation of the above structural units and their
influence on the quality and bit rate of the transmitted information is presented. At last but not least, the course emphasizes on the
definition and understanding of the optical network architectures, multiplexing techniques, and modulation formats of long haul
optical networks, metropolitan area optical networks, as well as modern optical access networks.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e To understand the physics of the optoelectronic devices, the optoelectronic conversion mechanisms, and the appropriate
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characteristics of optical components in order to perform as structural units in the modern optical communication systems

e Torecognize the basic types of optical fibers, and the limiting mechanisms which restrict the optical signal transmission
throughout the fiber medium.

e To design the appropriate architectures of long haul/ metro optical networks, and to understand the multiplexing techniques,
basic modulation formats, as well as the modern access network topologies.

Topics Covered
e Study of the structural components of optical networks
e Identification of glass/plastic optical fibers-understanding of E/M wave fiber propagation
e Design of optical network architectures/ definition of modulation formats

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 Analog and digital signal optical fiber transmission

e Optical sourse/ detector experimental evaluation

e Simulation of standard optical backhaul links/ networks and emerging access topologies (i.e. FTTH)

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, on-line demonstrations and simulation material from optical transceivers, supervised hands-on exercises in the lab,
use of software for design, analysis and simulation of optical networks
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Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement and debugging of optoelectronic

transceivers in the lab, solving of exercises, use of computer software for design, analysis and simulation, of optical networks self-
study and exams.

Resources

Greek:

1. Fiber Optic communication systems, G. P. Agrawal, translated in Greek, published by Tziolas
2. Optical fiber networks, Green, translated in Greek, C. Caroubalos
3. Optoelectronics, Singh, translated in Greek, published by Tziolas, 2006

Foreign:

1. Optical Fiber Communication, Principles and practice, John Senior, Prentice Hall
2. Fiber Optic Communication systems, D. K. Mynbaev, L. L. Scheiner, Prentice Hall, 2001
3. Quantum electronics, A. Yariv, Wiley

EE-6B41 — INDUSTRIAL AUTOMATION
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BASIC INFORMATION

Department Electronics

Course Title Industrial Automation
Course Code EE-6B41/EE-6B42
Theory /Lab Theory and Lab
Semester 6"

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab
Working Load 120

Obligatory / By Choice

Obligatory / By Choice Obligatory

Unit Leader Nikolaos A. Pantazis

Teacher Nikolaos A. Pantazis

Assistants Dionysis Kandris

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

Final Exam 50%, Laboratory 50%

Prerequisites

Basic skills with computers and Computer Programming, Digital Electronics

DESCRIPTION

Aim

The course aims to present systems, processes and methodologies that can be applied in modern industrial production.
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Learning Outcomes
Having successfully completed the module, the students will be able to:
e Understand and design hard-wired logic diagrams that implement automation circuits.
e Solve Automation problems through proper programming and interconnection of Programmable Logic Controllers (PLC).
e Solve automation problems which require the use of hydraulic and pneumatic circuits and their connection to PLC.
e Understand the basic operating principles of robotic systems.
e Understand the basic operating principles of Computer Numerical Control systems (CNC).
e Understand the basic operating principles of the Supervisory Control And Data Acquisition (SCADA) production systems.

Topics Covered
A. Theory:
- Classical Automations
Basic modules and Automation devices. Design of Control systems. Hard-wired logic circuits.
- Programmable Logic Controllers (P.L.C.)
Introduction. Architecture and structural elements. Function, Programming. Applications.
- Pneumatic (compressed air) systems of Automation
Introduction. Architecture structural elements. Function, Programming, connection with PLCs. Applications.
Hydraulic systems of Automation
Introduction. Architecture structural elements. Function, Programming, connection with PLCs. Applications.
- Robotics
Introduction. Geometry of Robotic Systems. Function characteristics. Drive transmission and control . Sensors. Programming.
Applications.
- Numerical Control.
Introduction to Computer Numerical Control systems (C.N.C). Programming and Applications.
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- Computer Integrated Manufacturing (C.I.M.)

Computer-Aided Design/Computer-Aided Manufacturing (CAD/CAM).
Computer-Aided Production Programming (C.A.P.P.),
Supervisory Control & Data Acquisition (S.C.A.D.A.).

Laboratory:
Laboratory experiments relative to the above mentioned material.

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:

N e
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10.
11.
12.
13.

Introduction to Automation units and systems. Development of Wired Logic basic circuits.

Introduction to P.L.C. Programming by using STL, LADDER and CSF programming languages. Development of programs for the
representation of Wired Logic basic circuits.

Development and conversion of programs in STL, LADDER and CSF.

Introduction to P.L.C. programming environments. Programming of Digital Logic circuits.

Automated control of an electric relay through restraint.

Automated control of circuits through timers.

Automated control of the bidirectional operation of a motor.

Automated control of the operation of a three-phase motor through star-triangle connection.

Automated control of the operation of the traffic lights of a level crossing.
Automated control of the operation of a vehicle parking station.
Automated control of the operation of a chemical immersion system.
Automated control of the operation of a temperature system.
Automated control of the operation of a manufacturing process system.
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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 Literature

1. NIKOLAOS A. PANTAZIS, DIONISIS K. KANDRIS, “LABORATORY APPLICATION ON CONTROL SYSTEMS AND INDUSTRIAL AUTOMATIONS”, Ath. Stamoulis
Publications A.E., 1°** Edition, Athens 2006,

2. NiKoLAOS A. PANTAZIS, “CONTRO SYSTEMS — LABORATORY EXERCISES - Volume A”, Ath. Stamoulis Editions., 1°* Edition, Athens 1999, "
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Edition 2002, ISBN: 960-351-228-1, ISBN-13 978-960-351-228-8, p. 509.

3. NikoLAos A. PANTAZIS, “AUTOMATIONS WIRH PLC”, Ath. Stamoulis Editions, 1% Edition, Athens 1998, 2" Edition 2001, ISBN: 960-351-
161- 7, ISBN-13 978-960-351-161-8, p. 351.

4. NikoLAOS A. PANTAZIS, “CONTROL SYSTEMS — THEORY AND LABORATORY - Volume A”, Greek technology Editions, 1°* Edition, Athens,
1994, ISBN-13 978-960-7570-01-7, p. 424.

5. NIKOLAOS A. PANTAZIS, “MODERN INDUSTRIAL AUTOMATIONS — Electrical design and PLC - Volume A”, Greek technology Editions, 1%
Edition, Athens 1995, ISBN 960-7570-02-2 (set), ISBN-13 978-960-7570-02-4 (set), ISBN-13 978-960-7570-03-1, p. 335.

6. NikoLAOS A. PANTAZIS, “PLC: PROGRAMMABLE LOGIC CONTROLLERS”, ION Editions, 1°* Edition, Athens 1993, 3 Edition, ISBN 960-411-
168-X, ISBN-13 978-960-411-168-8, p. 416.

7. NikoLAos A. PANTAZIS, “DIGITAL ELECTRICAL CONTROL SYSTEMS — I”, ION Editions, Athens 1992, ISBN: 960-405-308-8 set.

8. S. Rousls, « AUTOMATION WITH PROGRAMMABLE LOGIC CONTROLLERS», SIEMENS 1992.

9. F. PETRUZELLA, « PROGRAMMABLE LOGIC CONTROLLERS» Tziolas Editions, 1991.

10. NIKoLAOS A. PANTAZIS, “PNEUMATIC CONTROL SYSTEMS — 117, ION Editions, 1* Edition, Athens 1992, ISBN: ISBN 960-405-307-8 (set),
ISBN-13 978-960-405-307-0 (set) ISBN 960-405-309-4, ISBN-13 978-960-405-309-4 p. 178.

11. NikoLAos A. PANTAzis, “HYDRAULIC CONTROL SYSTEMS — III”, ION Editions, 1°* Edition 1992, 2" Edition 2001, ISBN: 960-405-307-8
set, ISBN 960-411-177-9, ISBN-13 978-960-411-177-0, p. 160.

Foreign Literature

1.Automated manufacturing systems /1995, Morriss , ISBN 0028023315

. Industrial electronics /1996, Petruzella, ISBN 0028019962

. Intelligent decision & control systems /1996 Vadiee, ISBN 0471038954

. Introduction to computer control of manufacturing systems, Boucher, ISBN 041260230x
. Process control instrumentation technology 5/ed./1996, Johnson, ISBN 0132614960

. Programmable logic controllers & their engineering applications 2/ed.1997, Crispin

. SCADA: supervisory control & data acquisition /1994, Boyer, ISBN 1556172109

. Sensors & transducers 2/ed/1992, Sinclair, ISBN 0750604158

. Handbook of Industrial Automation / 2000, R. Shell, E. Hall.
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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
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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:

Understand the operation of an antenna

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

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

w

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 A/2 antenna: The thin linear half-wave antenna, the vertical antenna, the folded A/2 dipole

Configurations with many antennas: Study of thin linear antenna, Study of phased arrays, Two A/2 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
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antenna, Array with electronic scanning, Biconical antenna, Parabolic antennas

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

7. Introduction to microwave propagation, space wave, tropospheric diffraction, radio coverage (radio planning). Role of
international organisms ITU,CEPT,ERC and ETSI

8. 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

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

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

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

12. Environment of radio systems. Keppler laws, geostatic satellite orbits. Use of geographic systems GIS in the design of wireless
telecommunication networks

13. 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:

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

AM and FM modulation spectrum with spectrum analyzer and CAD

Analog and digital transmissions of DBS satellites

DBS satellites collimation

Signal distribution of digital and satellite TV

BN Uk WNE
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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, “AcUppateg Emikowvwvieg kat Aiktua”, Ekdooelg T{LOAa
2. Ballanis, Antenna Theory, EAAnvikr Atodoon, IQN, 2005
3. YAXANOS, «KEPAIEZ» Osooalovikn 1986
4. Kraus, John D, «Kepaieg»,, T(LOAAG
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EE-6061— RESEARCH METHODOLOGY AND PRACTICES — INNOVATION

BASIC INFORMATION

Department Electronics

Module Title Research methodology and practices - innovation
Module Code EE-6061

Theory /Lab Theory

Semester Sixth (6)

ECTS Credits 3

Teaching Hours 2 Theory

Working Load 90

Obligatory / By Choice Obligatory

Unit Leader Ilias Stavrakas (Assistant Prof.)

Teacher Ilias Stavrakas (Assistant Prof.)

Assistants -

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

Final Exam 100%

Prerequisites

None

DESCRIPTION
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Aim

The module aims to provide to the students the minimum but necessary knowledge on issues related to:

a/ Introduction to science

b/ What is the scientific research (Doing research)

¢/ Technological Innovation

d/ Writing and preparation of technical studies and technical texts

e/ Presentation preparation

f/ Literature survey

This module also aims to provide the student the necessary knowledge in order to understand the process and its outcome in order
to convert an idea into a marketable product or service, functional method of production or distribution - new improved - or even a
new method of providing social services.

The course will also provide the students with the required additional knowledge related to the above academic field, so their
adjustment and performance at the market is more effective.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Writing CVs and adapt to various requirements
e Prepare, study and evaluate technical reports and studies
e To search, to categorize and study scientific articles and to conduct literature survey.
e Be familiar with the methods of developing and implementing research activities.
e To compare the experimental results and match them to corresponding theoretical models.
e Be familiar with the basic principles of corporate research and the basic models of development and project management.

Topics Covered
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e Writing the CV

e Introductory concepts of project management

e What s creativity

e Development of creativity

e The concept of innovation

e Creativity and innovation

e Setting standards and specifications during system design for project implementation
e Writing technical studies and documentation

e (Creating presentations

e Categories of scientific articles — publications

e Literature survey (databases, national - international)
e Selection of research best practices

e Literature search

Laboratory Exercises
The course has no laboratory part.

Teaching and learning activities

Teaching methods include:

a / Traditional teaching with lectures during which the necessary theoretical background for the topics of the module will be

discussed. In lectures new technologies such as simulations and internet sources will be used.
b/ Individual Assignments
b / Group projects

Group work will be conducted during the module regarding the application of the theoretical part. In addition students will have to
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deal with individual assignments after the completion of each module.

Student’s activities include:
Using a PC and the Internet the students will be guided to collect information and literature in the performance of a group work and

to present their results.

Resources

Methodology of science, St. Theophanidis, Mpenou Publications, 2002, ISBN, 960-359-042-8

First steps in research, P. Latinopoulos, Kritiki Publications, 2010, ISBN 978-960-218-667-1

Writing the thesis, M. Petrakis, Stamoulis Publications, 2006, ISBN 960-351-668-6

How to conduct a scientific work, K. Zafiropoulos, Kritiki Publications, 2005, ISBN 978-960-218-408-0

PwNE
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7" Semester

EE-7A11 — Multimedia Systems and Applications

BASIC INFORMATION

Department Electronics

Course Title Multimedia Systems and Applications
Course Code EE-7A11

Theory /Lab Theory + Lab

Semester 7th

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab

Working Load 120

Obligatory / By Choice

By Choice Obligatory

Unit Leader Athinaios Spyros

Teacher Kosmatos Evangelos

Assistants Orfanakos Kyriakos

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim
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The course is initially to familiarize students with the concept of multimedia systems and multimedia applications. In addition
students will learn to design and develop web based multimedia applications using the programming language HTML. The design and
implementation will be extended to include Javascript code in the applications as it’s a language suitable for creating functional and
interactive web multimedia applications. In the context of the course different technologies and standards that apply to digital
multimedia data and the main application areas of multimedia are presented. In addition the main methodologies and algorithms for
compression of multimedia content are illustrated, while network protocols and technologies used for transmitting multimedia in
real time are presented.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e design, develop, maintain and enhance web based and not web based multimedia applications.
e identify needs and be able to propose and choose the appropriate techniques and algorithms for processing and compressing
multimedia
combine different techniques and be able to estimate the combination impact
distinguish between qualitative and quantitative differences in the available techniques, explain the advantages and
disadvantages of each technique and estimate the possible effects of their use
review and update already implemented multimedia application when they consider that it is necessary
identify needs and according to them to choose the appropriate techniques and transmission protocols in multimedia
networks.
e compare different techniques in their performance and evaluate multimedia applications for completeness and effectiveness.

Topics Covered
e Introduction to concepts and principles of multimedia. Fields of application of multimedia.
e Design and development of Internet multimedia applications
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HTML language. Structure, tags, metadata, tables, lists, images, links, color, alignment, fonts.

Cascading Style Sheets

Forms

o Javascript

e Techniques and algorithms of digital multimedia content compression

e Digital Sound: Fundamentals of digital audio signals. Production, processing and compression of digital audio signals.

e Digital image: Representation of digital image. Color models. Compression and digital image processing. Detailed description
of standards.

e Digital Video: Digital Video Representation. Principles and techniques of video compression. Frames. Compensation and
motion estimation. Detailed description of standards.

e Multimedia delivery networks. Transmission protocols. Quality of Service (QoS) in distribution networks. Priorities. Algorithms
commitment of resources for multimedia transmission.

o O O

Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical courses. Training, is oriented as
follows:
e Lab 1 - 3: Design and development of Internet multimedia applications using HTML in Dreamweaver
e Lab 4 -5: Adding functionality and interactivity to Web applications using the Javascript language in Dreamweaver
e Lab 6: Editing digital images using Photoshop
e Lab 7: Intermediate Exam
e Lab 8: Introduction to MATLAB toolbox that is suitable for processing and compression of multimedia content.
e Lab 9-10: Implementation in MATLAB processing algorithms, coding and data compression
o Huffman coding
o Arithmetic coding
e Lab 11-12: Implementation in MATLAB techniques of digital image processing and compression
o digital filters creation
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o predictive image coding
o JPEG encoding
e Lab 13: Implementation in MATLAB algorithms and techniques for processing, coding and compressing of digital audio
o PCM audio coding
o DPCM Compression

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of multimedia and Internet. Also in the context of
the course already deployed applications are demonstrated, supervised hands-on exercises in the lab and use of software for design,
analysis and update of applications (MATLAB, Dreamweaver, Photoshop)

Student’s activities include:

Use of laboratory software for design and development of web based multimedia applications. In addition, use of laboratory
software for creating programs capable of processing and compressing multimedia files, solving of exercises, self-study and exams.

Resources

e «Fundamentals of Multimedia», Ze-Nian Li and Mark S. Drew, 2004, Prentice-Hall, ISBN: 0130618721

o «Digital Multimedia», David Hillman, Nigel Chapman, Jenny Chapman, Addison-Wesley, 2nd edition, 2004, ISBN: 0470858907
o «Multimedia Systems», Ralf Steinmetz, Klara Nahrstedt, Springer, 1st Edition ISBN: 364207412X

e «Web Design», Nigel,Chapman, Jenny,Chapman, John Wiley and Sons Ltd, 2006, ISBN: 0470060891
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e «Adobe Creative Suite 4 Design Premium All-in-one for Dummies™», Jennifer Smith, Christopher Smith, Fred Gerantabee, John
Wiley and Sons, 2008, ISBN: 0470331860

e «Adobe Dreamweaver CS4 Unleashed», Zak,Ruvalcaba, Pearson Education, 2008, ISBN: 0672330393

o «Photoshop Bible», Deke,McClelland, Laurie,Ulrich-Fuller, ohn Wiley & Sons Inc, 2005, ISBN: 0764595954

Web Tutorials:

e “Web Design Tutorials”, http://www.w3schools.com/
e “Photoshop Tutorials”, http://www.photoshoplady.com/
e “Web Design Tutorials”, http://www.thesitewizard.com/
e “Flash Tutorials”, http://www.flashvault.net/
e “Web Design / Photoshop / Flash Tutorials in Greek”, http://www.freestuff.gr/tutorials/
e  “Creating your first website with Dreamweaver”,
http://www.adobe.com/devnet/dreamweaver/articles/first website ptl.html
e “Creating your first dynamic website”, http://www.adobe.com/devnet/dreamweaver/articles/first dynamic_site ptl.html

EE-7B11 — INTELLIGENT SYSTEMS

BASIC INFORMATION

Department Electronics

Course Title Intelligent Systems
Course Code EE-7B11

Theory /Lab Theory + Lab
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Semester 7"

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab

Working Load 120

Obligatory / By Choice By Choice

Unit Leader

Teacher Alex Alexandridis

Assistants -

Teaching Tutoring, Laboratory, Homework exercises, Exams
Assessment Homework exercises 30%, Final exam 20%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

This course aims at introducing the students to the basic notions of Artificial Intelligence and their application in order to build
intelligent systems. Emphasis will be given to the fundamental tools of computational intelligence, including neural networks and
fuzzy logic, while the possibility of hardware implementation of intelligent systems will also be discussed. Finally, the application of
intelligent systems in a large variety of scientific fields will be presented, including applications in robotic system design, simulation

and automatic control, pattern recognition, decision support systems, etc

Learning Outcomes

Having successfully completed the module, the student will be able to:
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Comprehend the basic notions needed to describe a system based on Artificial Intelligence
Analyze and design intelligent systems
Implement intelligent systems in a large variety of problems that would be difficult to address using conventional approaches

Topics Covered

O O O O O O O O e O O O O

O O O O e

Introduction to Intelligent Systems
Historical background on intelligent systems
Expert systems — Knowledge based systems
Intelligent systems and Artificial intelligence
Computational intelligence

Machine learning — Neural Networks

Introduction to Neural Networks

Learning processes (Error correction, Hebbian, competitive)
Neural network architectures

MultiLayer Perceptron (MLP) neural networks

Radial Basis Function (RBF) neural networks

Pattern recognition and neural networks

Neural network applications in image processing

Hardware implementation of neural networks

Dynamical Systems and Neuro-Dynamics
Introduction to dynamical systems
State-Space models

Kalman filter — Extended Kalman filter
Equilibrium points - Attractors
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o Strange attractors and Chaos
Dynamical system simulation using neural networks

O

Fuzzy Logic

Introduction to fuzzy logic

Fuzzy sets

Fuzzification — Defuzzification

Fuzzy rules

Fuzzy Controllers

Fuzzy logic applications in pattern recognition

O O O O O O e

e Introduction to genetic algorithms and evolutionary computation

Laboratory Exercises
Laboratory training will be accomplished within 13 lab exercises, which will focus on the practical applications of the basic theoretical
concepts. The laboratory exercises will be oriented towards the following fields:

e Expert systems

e Neural networks (Neural network training — applications to pattern recognition and image processing)

e Dynamical Systems — Neuro-Dynamics (Dynamical system simulation using neural networks)

e Fuzzy logic (Design of fuzzy controllers)
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e Introduction to robotics (control of an inverted pendulum using intelligent controllers)

Teaching and learning activities

Teaching methods include:
e Traditional tutoring in classroom with the aid of multimedia and internet
e Problem solving
e Design of intelligent systems using Matlab and the neural network and fuzzy toolboxes
o Use of “Simulink” software for dynamical simulations
e Supervised laboratory exercises
e Laboratory demonstrations on a robotic system

Student’s activities include:
e Problem solving
e Homework exercises requiring teamwork
e Programming in Matlab and use of the neural network and fuzzy logic toolboxes for intelligent system design
e Use of “Simulink” tool for dynamical simulation of intelligent systems
e Internet search for additional information regarding the course
e Self-study
e Written exams
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Resources

Greek:

e S. Haykin, Neupwvika Aiktua kot Mnyavég Madnong, Ekd6oelg Nanacwtnplou, 2010

e J. Tladéotag, YoAoyloTikr vonuoouvn (Touot A kat B), Autogkdoon, 2008

o K. Awapavtapdg, Texvntad Nevupwvikd Aiktua, Ekdooelg KhewdapiBuog, 2007

e |.@eodwpou, Eloaywyn otnv Acadn Aoyikn, Ekdooelg T(LOAa, 2010
l. BAaxaBag, M. Kepahdg, N. Baothetadng, ®@. Kokkopag, H. ZakeAhapiov, TexvntAi vonupoouvn, Nkioupdag Ekdotikr, 2006
E. Xatlikog, Matlab yia Emiotrpoveg kat Mnyavikoug, Ekddoeig T{loAa, 2010

International:
e A.P. Engelbrecht, Computational Intelligence: An Introduction, 2" Edition, Wiley
e S. Haykin, Neural Networks and Learning Machines, 3 edition, Prentice Hall
e S, Haykin, Neural networks, Englewood Cliffs, 2" Edition NJ: Prentice-Hall
e C. Bishop, Neural Networks for Pattern Recognition, Oxford University Press
e J.M. Zurada, Introduction to Artificial Neural Systems, Pws Pub Co
e T.J. Ross, Fuzzy Logic with Engineering Applications, 2" Edition, Wiley
e K. Tanaka, An Introduction to Fuzzy Logic for Practical Applications, Springer
e D.E. Goldberg, Genetic Algorithms in Search, Optimization, and Machine Learning, Addison-Wesley Professional
e Z. Michalewicz, Genetic Algorithms + Data Structures = Evolution Programs, Springer
e A. Gilat, V. Subramaniam, Numerical Methods with MATLAB, M Edition, Wiley
e R.Pratap, Getting Started with MATLAB: A Quick Introduction for Scientists and Engineers, Oxford University Press
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EE-7A21 — CMOS VLSI DESIGN

BASIC INFORMATION

Department Electronics

Course Title CMOS VLSI DESIGN
Course Code EE-7A21

Theory /Lab Theory + Lab
Semester 7nth

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab
Working Load 120

Obligatory / By Choice

By Choice Obligatory

Unit Leader Cimon Anastasiadis

Teacher Cimon Anastasiadis

Assistants

Teaching e.g. Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

Semiconductor & Device Physics, Analogue Electronics, Digital Electronics

DESCRIPTION
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Aim: The course aims to familiarize the student with the technologies of identification, analysis, synthesis, design and use of
integrated circuits in modern electronic systems.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Recognize, analyze and design digital CMOS VLSl integrated circuits using computer software.
e choose and order the appropriate integrated circuits to perform specific tasks.
e convert (at layout level), circuits designed with discrete components to integrated circuits with improved specifications.

Topics Covered
e Historical development of Microelectronics. Evaluation of the participation of integrated circuits in the development of
Microelectronics. Advantages and disadvantages.
e Short report on the technical development, purification and impurity semiconductors. Specialization in Si and GaAs.
e Integrated resistors, capacitors, diodes, BJT, MOS. Hybrid IC’s.
e Construction stages. Transfer process in the electronic circuit chip. Photolithographic method.
e Digital design, A-unit. Structure and function of MOSFET. CMOS inverter. Logic families.
e Analogue VLSI circuit design.
e Discrete to integrated circuit conversion. Differences and advantages.
e Low voltage - low-power VLS| design. Miniaturization and IC architecture
e Reliability of integrated circuits. IC packaging . Tests and inspections for quality and reliability.
e Application Specific Integrated Circuits ASICs.
e Field-programmable gate arrays - FPGAs.
e e Economic and technical study for the choice of an integrated circuit. Mass production.
e Design tools (CAD) and programming languages (VHDL - Verilog).
Modern microprocessor chips.
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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 Design of electronic devices and basic logic circuits in integrated form using computers and appropriate software.

e Simulation of operation and implementation of technical improvements.

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

1. Principles of CMOS VLSI design, a systems perspective (in Greek) Weste N., Eshraghian K., Editions Papasotiriou, 1996
2. Digital integrated circuits, (in Greek) RABAEY J.M., CHANDRAKASAN A., NIKOLIC B., Editions Kleidarithmos, 2006
3. CMOS Digital integrated circuits analysis & design (in Greek), Kang S. M., Leblebici Y., Editions Tziola, 2007

TexvoAoyko Exmaidevtiko 16pupa ABNvag / Tunua HAgktpovikrg / 08nyog Zmoudwv TeAida 396



4. Lectures notes by C. Anastasiadis

VLSI Technology, S.M.Sze — McGraw 1988.

An introduction to Semiconductor Microtechnology, D.V. Morgan, K. Board — Wiley 1990.
The MOS transistor, Yannis Tsividis — McGraw 1988.

Introduction to VLSI design, E.D. Fabricius — McGraw 1990.

10 VLSI Handbook, J.Di Giacomo, — McGraw 1989.

© 0N oY

VLSI Design techniques for analog and digital circuits. R. Geiger, P. Allen, N. Strader — McGraw 1990.

EE-7B21 — NETWORK PROGRAMMING

BASIC INFORMATION

Department Electronics

Course Title Network programming
Course Code EE-7B11/2

Theory /Lab Theory &Lab
Semester 7

ECTS Credit Units 4.5

Teaching Hours 2 Theory + 2 Lab

Working Load

Obligatory / By Choice Obligatory / By Choice Obligatory

Unit Leader P.Chatzidiakos

Teacher P.Chatzidiakos
Assistants P.Kapiris

Teaching Lectures, Lab, Exercises.
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Assessment Project, Final Exam
Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim The aim of the course is to familiarize the students with the basic computer communication techniques, and to learn the
application level protocols, the architecture and the network applications’ development environment as well as the most commonly
used programming languages.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Understand the architecture of a network application.
e |dentify the consisting parts(modules) of the application
e Design a simple data base and code the business logic on the server side.

Topics Covered
A. Basic concepts
Network connections, TCP ports
Sockets
Client-server architecture
Protocols: HTTP, HTML,XML
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Data base access: SQL,O0DBC,ADO

B. Programming
B1 Client Side
o Client Side Scripting: Java script
o Java Applets
B2 Server side
o PHP
o Java Server Pages

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:
1. Introduction to Java
The Eclipse Development tool
Java l/O
Java Sockets
Java Script
Java Servlets
Java Server Pages
Server Side Scripring:PHP1
. Server Side Scripring:PHP2
10. Data base access (SQL)
11. XML
12. Multithreading in Java
13.WEB Services

©®NOU A WN
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Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with supervised hands-on exercises in the lab.
Student’s activities include:
Development of a simple project involving data base design and the related business logic programming on the server side.

Resources

1.Andrew S. Tanenbaum, Computer Networks
2. Bruce Eckel: Thinking in Java (e-book)

3. Sun, Java Tutorial

4. http://www.w3schools.com/
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EE-7121 - REGULATORY FRAMEWORK AND EMC

BASIC INFORMATION

Department Electronics

Course Title Regulatory framework and EMC
Course Code EE-7T21

Theory /Lab Theory and Lab

Semester 7"

ECTS Credit Units 4

Teaching Hours 2T+2L

Working Load 120

Obligatory / By Choice

Obligatory by choice

Unit Leader K.N. Voudouris

Teacher K.N. Voudouris

Assistants loannis Petropoulos

Teaching e.g. Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION
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Aim
This module aims to provide students the essential knowledge of practical application of Electromagnetic theory. Concretely,

students will learn how the basic knowledge of electromagnetism is applied in complex electric and electronic systems, intending to
ensure without problems the harmonic coexistence of these. Additional objective of this module is the comprehension of community

directives and relative legislative regulations

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Recognize and distinguish the basic concepts and definitions of Electromagnetic compatibility
e Evaluate and study appropriate shielding for the protection of electronic circuits
e Proceed in inspections and certify the proper operation of all electronic circuits, systems and installations concerning
electromagnetic interference
e Recognize and comprehend the technical-legal regulating directives that concern the EM compatibility

Topics Covered
e Basic definitions
e Sources of noise
e Methods of solving interference problems and observation of requirements of electromagnetic compatibility
Regulations of EMC and the trials
The theory of shielding
Practical applications
e Measurements of field radiation
Production of fields for EMC trials
Design of electromagnetic compatible circuits and systems
Method of moments
Lawful frame
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e International organisms of standardization
e Certification

Laboratory Exercises

Laboratory training of students comprises 13 laboratory exercises focused on key items of theoretical courses. Training will be
oriented on the following areas:
1. Analysis of spectrum of radio pulse with spectrum analyst and CAD
Reflection-meter for coaxial cables
Pulse transport with coaxial cable
Study of Doppler phenomenon
Radar of line for coaxial cables
Measurement of interference from harmonious frequencies
Measurement of interference from products of intermodulation
Study of shielding
Study of method of moments with PC use
. Measurement of electromagnetic radiation of high frequencies
. Measurement of electromagnetic radiation of low frequencies
. Measurement of interference by side lobes of Yagi antenna
. Measurement of intererence by electric machines

Lo NS WN

N e o
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Teaching and learning activities

Teaching methods include:
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The teaching methods include traditional lecture materialin 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 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

P. A. Chatteton, M. A. Houlden. John Wiley and Sons Ltd, 1992. EAAnvikr anodoon: Ekdooelc TlioAa, 2000. ISBN: 960-8050-38-3.

FOREIGN

EMC Compliance. Yearbook. CD ROM 2001 from Nutwood UK Ltd.

EE-7031 - DIGITAL IMAGE, SPEECH AND AUDIO PROCESSING

BASIC INFORMATION

Department \ Electronics
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Course Title Digital Image, Speech and Audio Processing
Course Code EE-7031

Theory /Lab Theory & Lab

Semester 7t

ECTS Credit Units 4

Teaching Hours Theory: 2h/w & Laboratory: 2h/w

Working Load 120

Obligatory / By Choice Obligatory

Unit Leader Dr. Elias N. Zois

Teacher Dr. Elias N. Zois, Dr. Sotirios Karabetsos
Assistants

Teaching Lectures, Laboratory, Tutorials, Invited Lectures, Exercises, Exams
Assessment Theory: Projects 50%, Final examination: 50%

Laboratory: Projects (20%), Final evaluation exam (80%)

Prerequisites

For theory: Signals and Systems, Digital Signal processing, Probability and Information Theory,
Telecommunications
For laboratory: MATLAB, Programming principles.

DESCRIPTION

Aim

The course will introduce the students to the basic concepts and techniques for processing, analysing and understanding systems and
techniques about digital image, audio and speech. By the end of the course, students will become familiar with the most important
methods in the above topics. The course includes topics such as image fundamentals, image enhancement, image transform and
compression. In addition the students familiarized themselves to basic speech and audio concepts like parametric and non-
parametric processing, short-time processing as well as representation and coding. The course also provides an introduction to the
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basic techniques of image and speech understanding by providing lectures on the basis of pattern recognition principles.
The course emphasizes intuitive understanding and practical implementations of the theoretical concepts: The Matlab programming
language, in conjunction with the Texas Instruments Code Compose Studio will also be used in the laboratorial part of the course.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Comprehend the postulates of the digital image and speech signals and systems.
e Use and understand image processing techniques including:
v' Image enhancement with histograms and transforms.
v Image Coding and Compression, with emphasis to JPEG and JPEG 2000 standards.
v Image understanding with emphasis to feature extraction.
v’ Pattern recognition techniques with emphasis to Bayes and other approaches.
e Appreciate and apply audio and speech processing techniques including:
v parametric and non-parametric processing, short-time processing
v’ audio and speech signal representation and coding (e.g., Vocoders, MP3).

Topics Covered
e Digital Image postulates: Chromatometry, Basic image processing. (2 weeks)
Image enhancement. Histogram and Frequency Domain representation. (2 weeks)
Image Coding. Image Compression. JPEG & JPEG2000 (2 weeks)
Image Analysis. Pattern Recognition Principles. (2 weeks)
Analysis, processing and representation of audio and speech signals
e Principles, methods and standards of audio and speech coding
e introduction to systems of image, audio and speech processing — the DVB-T standard

Laboratory Exercises
The laboratorial part of this course will use specialized software Matlab/Simulink and specialized development platforms such as
Texas Instruments’ Code Composer Studio.
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The Laboratorial courses include 13 practical assignments focusing on:
e Digital Image postulates: Chromatometry, Basic image processing. (2 weeks)
e Image enhancement. Histogram and Frequency Domain representation. (2 weeks)
e Image Coding. Image Compression. JPEG & JPEG2000 (2 weeks)
e Image Analysis. Pattern Recognition Principles. (2 weeks)
e Audio and speech signal representation, processing and manipulation (2 weeks)
e Video signal representation, processing and manipulation (2 weeks)
e Image and sound real-time filtering implementation using the TMS320C6713 DSK platforms by Texas Instruments (1 week)

Teaching and learning activities

Teaching methods include:
e Teaching using traditional lecture material (interactive teaching with the students) or modern (using video projector and
presentations.
e Use of Internet in order to acquire all the necessary information which will be used mainly in laboratorial projects.
e Use of the MATLAB suite in order to present various applications of theory in order to provide a comprehended and visualized
framework.
Student’s activities include:
e Solving exercises in classroom and in their personal time (groups of exercises) in order to enhance their efficiency.
e Team Projects, especially in the laboratorial part of the course.
e Use of embedded hardware platform by Texas Instruments in order to design, develop and measure digital filters.
e Exams, oral or written.

Resources
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Greek Literature

1. NwkoAaog Nanapdapkog: Wnolakr Emefepyacia kat Avaluon Ewkovag, Ekboon 2n 2010, ISBN 9789609273138
2. lwavvng NAtag, Wndakn Enefepyaocia Ewkovac. 4" ékdoon. ISBN: 9789609156431

3. Lecturer’s notes on the covered topics

English Literature:

1. W. K. Pratt, Digital image processing. ISBN: 0471767778

2. Gonzalez, Woods. Digital image processing, ISBN: 0130946508.

3. Thomas F. Quatieri, Discrete-Time Speech Signal Processing: Principles and Practice, ISBN 013242942X

4. Thierry Dutoit, Ferran Marques, Applied Signal Processing: A MATLAB-Based Proof of Concept, ISBN 9780387745343
5. Udo Zolzer, Digital Audio Signal Processing, ISBN 0470997850

EE-7041 - TELECOMMUNICATION NETWORKS

BASIC INFORMATION
Department Electronics
Course Title TELECOMMUNICATION NETWORKS
Course Code EE-7041
Theory /Lab Theory & Lab
Semester 7"
ECTS Credit Units 6.5
Teaching Hours 3 Theory + 2 Lab
Working Load 175
Obligatory / By Choice Obligatory
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Unit Leader Dr. Sotiris Karabetsos

Teacher Dr. Sotiris Karabetsos
Assistants
Teaching Lectures, Lab, Personal or Group Project Assignments, Exercises, Exams
Assessment Theory: Projects 30%, Final examination: 70%
Laboratory: Projects (20%), Final evaluation exam (80%)
Prerequisites For theory: Telecommunications, Computer Networks, Digital Communications, Probability and

Information Theory.
For laboratory: MATLAB/SIMULINK, C/C++, Programming principles.

DESCRIPTION

Aim

The aim of the course is to introduce students to the fundamental principles of operation, design, analysis and evaluation,
characterizing contemporary telecommunication networks. The course explores fundamental principles, so as to offer a general
overview of telecommunication networks operation, as well as to provide a solid background for comprehending the rapid
technological evolution in the field. Emphasis is put on the type of networks, the layered structure, the performance metrics, and in
the differences entailed at the physical as well as the data link layer, on the basis of modern telecommunication networks.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Appreciate the fundamental principles and to understand the functional requirements and the layered organization of
telecommunication networks.
e Understand the postulates and the fundamental design and functional requirements for each type of networks.
e Familiarize with contemporary standards and network technologies and be provided with a solid background for further
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elaboration and expertise in the field.
e Familiarize with practical tools about studying, analyzing, evaluating and designing telecommunication networks and parts of
them.

Topics Covered
e Introduction to Telecommunication networks — Overview of networks and technologies
Technologies, architectures, types of networks (core networks, access networks, LAN/WLAN, WAN, PAN, Optical networks,
hybrid Fiber-Wireless networks etc.)
Transmission fundamentals. Fundamentals of and types of switching. Frame relay. Asynchronous Transfer Mode.
Transmission medium (telecommunication channel), postulates and limitations.
Advanced modulation schemes (OFDM, DMT, SC-FDE)
Principles of data communications and multiplexing (TDD, FDD, TDMA, FDMA, OFDMA, SC-FDMA)
Multiple Access methods — Basic schemes
Performance and evaluation metrics
Contemporary standards and technologies on the basis of the aforementioned postulates (e.g., IEEE 802.11a/g/n, WiMax |IEEE
802.16, 3GPP LTE, ADSL-VDSL, Ethernet, Gigabit Ethernet etc.)

Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical courses. Training focuses on the
physical as well as the data link layer oriented on the following areas:
e Baseband signaling, Line Codes, Advanced Modulation Schemes (M-QAM, DMT, OFDM), Multiplexing and Multiple Access
(TDMA, FDMA, CSMA, OFDMA), Performance and comparison of techniques
Laboratory exercises are performed using modern software tools such as MATLAB/SIMULINK, CNET, NS3, OMNET++.
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Teaching and learning activities

Teaching methods include:
e Teaching using traditional lecture material modern (using video projector and presentations), interactive teaching with the
students, demonstrations, problems solving, problems assignments.
e Use of Library as well as the Internet in order to acquire all the necessary information which will be used mainly in laboratorial
projects as well as autonomous projects/assignments.
e Use of specialized software tools (MATLAB/SIMULINK, CNET, NS3, OMNET++.) suite in order to present various applications of
theory in order to provide a comprehended and visualized framework.
Student’s activities include:
e Solving exercises in classroom and in their personal time (groups of exercises) in order to enhance their efficiency.
e Team or Personal Projects, in the theoretical as well as the laboratorial part of the course.
e Use of specialized software for analysing, evaluating and simulating topics covered in theory.
e Exams, oral and/or written.

Resources

Greek Literature:
1. Stallings, William, Eriikowvwviec Yriohoylotwv kat AeSopévwy, 6" EkSoon, 2008, ISBN 9789608050549
2. Moumnoptong Avépéag, Eloaywyn otig 2uyxpovec Texvoloyieg Emikolvwviwy, 2009.
3. Bewviépng L., Aiktua Eupeiag Zwvng, 2n Ekdoon, 2006.
4. Inuewwoelg Epyaotnpiou twv S1600KOVIWY OTO QVTLKELLEVO

English Literature:
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1. Kaveh Pahlavan, Prashant Krishnamurthy, NETWORKING FUNDAMENTALS Wide, Local and Personal Area Communications,

20009, ISBN 9780470992890.

ninhwn

Jean Walrand and Shyam Parekh, Communication Networks A Concise Introduction, 2010, ISBN 9781608450947
Vijay K. Garg, Wireless communications and networking, 2007, ISBN 978-0-12-373580-5

Behrouz Forouzan, Data Communications and Networking.

L. Hanzo, J. Akhtman, L. Wang, M. Jiang., MIMO-OFDM for LTE,WiFi, and WiMAX : coherent versus non-coherent and
cooperative turbo-transceivers, 2011, ISBN 9780470686690

EE7051- INFORMATION THEORY & CODING

BASIC INFORMATION

Department Electronics

Course Title Information Theory and Coding
Course Code EE-7051

Theory /Lab Theory

Semester 7th Semester (2)

ECTS Credit Units 3

Teaching Hours 2 Theory

Working Load 90

Obligatory / By Choice Obligatory

Unit Leader Prof. Evangelos Zervas
Teacher Prof. Evangelos Zervas
Assistants -
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Teaching Lectures - Exams

Assessment Final Exam
Final Exam 100%

Prerequisites

DESCRIPTION

Aim
The aim of the course is to initiate students to the basic principles and practice of information theory and coding, and to tie
information theory to design problems of communication systems and other information handling systems.

Learning Outcomes
Having successfully completed the module, the student will be able to:
1. Understand the limits in data compression and data transmission systems
2. Calculate the capacity of discrete channels with noise and input constraints
3. Calculate the information content of sources
4. Know the limitations and performance achievement of existing channel and source coding techniques

Topics Covered

A brief history of information theory, applications of information theory, information measures (entropy, mutual information,
discrimination function) (1 week)

Data translation codes, capacity of discrete channels with input constraints, RLL channels (1 week)

Block data translation codes Frieman Wyner, trellis codes, Kraft inequality (1 week)

Data compaction codes, Asymptotic Equipartition Property (AEP), Shannon-McMillan Theorem (1 week)
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Block and prefix codes for data compaction Huffman, Tunstall, Shannon-Fano, Arithmetic coding (1 week)

Dictionary codes Lempel Ziv 77, Lempel Ziv 78, LZW (1 week)

Data transmission codes, Capacity of discrete noisy channels (1 week)

Linear block codes for error correction, Cyclic codes, BCH, RS codes (2 weeks)

Convolutional codes, concatenated codes, Turbo codes, LDPC codes (2 weeks)

Data compression, Rate-Distortion Theorem (1 week)

Continuous channels and sources, Information measures of Gaussian signals, Gaussian channels and sources with memory (1 week)

Laboratory Exercises

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lectures in classroom
Student’s activities include:

Solving of exercises, self-study and exams.

Resources

«Information Theory and Coding» Lectures Notes, Evangelos Zervas, Electronics Department, TEl Athens, September 2010

“Basic Principles of Coding Theory and Cryptography”, Hankerson, Hoffman, Leonard, Lindner, Phelps, Rodger, Wall (Translation
Charalampos Kornaros) Editions Kleidarithmos, ISBN 978-960-461-369-4, 2009
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«Applied Coding and Information Theory for Engineers”, Richard Wells, Prentice Hall Information and System Sciences Series, ISBN 0-

13-961327-7, 1999

EE-7A61 — Nanoelectronic devices

BASIC INFORMATION

Department Electronics

Course Title Nanoelectronic devices
Course Code EE-7A61

Theory /Lab Theory

Semester 7"

ECTS Credit Units 4,5

Teaching Hours 3

Working Load 135

Obligatory / By Choice By Choice

Unit Leader P. Photopoulos
Teacher P. Photopoulos
Assistants

Teaching Lectures, Tutorials, Exercises, Exams
Assessment Final Exam

Final Exam 100%

Prerequisites

DESCRIPTION
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Aim
To introduce the students in the next generation electronic devices. To provide an adequate level of background knowledge and skills
for further self-development and for understanding the operation of future devices.

Learning Outcomes

By the completion of this module the students:

will be able to retrieve and to interpret up to a certain level the results of electrical and/or optical measurements of selected
nanoelectronic devices or devices which attempt to take advantage of the novel properties of nanomaterials.

will be able to describe the structure, draw the band diagram and predict to some extent the electrical behavior of selected
nanodevices.

will be able to contrast the electrical properties of nano and classical microelecrtronic devices.

Topics Covered
1. Principles of quantum mechanics through the photoelectric effect and the atomic spectrum of hydrogen. The localized
character of light. De Broglie equation. Discrete spectra. Electrochemical potential of metals. UPS and XPS measurements
2. Energy levels in low-dimensional systems: quantum wells, molecular bonds, band structure in solids. Conduction. Examples
and application to devices.
3. Fabrication and characterization techniques for nano-devices.
4. Carrier transport in MOSFET nanodevices. Ballistic transport. Examples of CNT and nanowire transistors. |-V, G-V
characteristics.
5. Tunneling. Application to memory nano-devices. Hot electrons. Tunneling models. C-V characteristics of MOS memory nano-
devices.
6. Coulomb blockade. Single electron transistors. |-V, G-V characteristics, Coulomb blockade diamonds.
Quantum dots. Quantum confinement, energy gap broadening, optical properties. Device applications
8. Metallic nanoparticles. Applications in nanosensors, single molecule detection and photovoltaics.

N
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Teaching and learning activities

Teaching methods include:

Teaching methods include simulations, in class problem solving in teams and classical lectures. The aim of the teaching methods

employed is to promote in-class understanding through student motivation and learning through participation. Team working is
promoted through in class problem solving.

Student’s activities include:
1. Using free downloadable simulations from the web, launched by high rank Universities. These simulations are accompanied
by instruction written by the local tutor for in class group work or homework.

2. Solving problems in teams followed by in class presentation of the results by the students or the tutor
3. Lectures

Resources

Principles of Nanoelectronics, George W. Hanson, translated in Greek by A. Kanapitsas and Ch. Tsonos, ISBN: 978-960-418-165-0,
Tziola & Sons (2009)
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EE-7B61 — MOBILE COMMUNICATIONS

BASIC INFORMATION

Department Electronics
Course Title Mobile Communications
Course Code EE-7B61
Theory /Lab Theory
Semester VA
ECTS Credit Units 4.5
Teaching Hours 3 Theory
Working Load 135
Obligatory / By Choice By Choice Obligatory
Unit Leader Prof. Evangelos Zervas
Teacher Prof. Evangelos Zervas
Assistants -
Teaching Lectures
Assessment Final Exam

Final Exam 100%
Prerequisites None

DESCRIPTION
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Aim
The aim of the course is to introduce students in the basic concepts and issues of wireless and mobile telecommunication systems and
to present the design principles of current commercial systems like GSM.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Know the technical specifications of major commercial communication systems
e Understand the concepts and design issues of mobile and wireless communication systems
e Appreciate the suitability of physical and empirical path loss models and the necessity of the statistical modeling of radio
signals and channels.

Topics Covered
1. Histoty and Timetable of mobile communications — 1% generation mobile communication systems (TACS-AMPS) (1
week)
2. Principles and architecture of cellular systems— GoS Erlang-B (1 week)

3. Propagation losses — Physical and empirical models — Cell planning (1 week)

4. Statistical modeling of radio signals and channels. Lognormal, Rayleigh, Ricean, Suzuki, Nakagami-m distributions,
frequency selective and time selective channels (2 weeks)

5. GSM - Architecture— Technical specifications (1 week)

6. GSM — Physical layer — Speech coding RPE-LTP-LPC — Channel coding — Modulation (2 weeks)

7. GSM - Logical and physical channels, protocol stack (1 week)

8. GSM — User authentication — Location update — Call establishment (1 week)

9. GSM —interconnection with other networks — provided services (1 week)

10. DECT — Architecture — Technical Specifications — Provided services (1 week)
11. GPRS — UMTS : Architecture-services (1 week)
12. Other systems: Bluetooth — HIPERLAN/2 — TETRA (1 week)
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Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lectures in classroom with the aid of powerpoint presentations.
Student’s activities include:

Individual optional presentations on topics in the broader area of mobile and wireless communication systems.

Resources

“Mobile Communications”, Lectures Notes E. Zervas, TEI-Athens, December 2003.

“The GSM System for Mobile Communications”, M. Mouly, M Pautet, 1992, ISBN 2-950719007
“Mobile  Radio Communications” Raymond Steele, Pentech Press, |IEEE Press, 1992, |ISBN 0-7273-1406-8
“Foundations of Mobile Radio Engineering”, M. Yacoub, CRC Press, 1993, ISBN 0-8493-8677-2

“Mobile Cellular Telecommunications”, W. Lee, McGraw-Hill, 1995, ISBN 0-07-113479-4
www.etsi.org
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EE-7071 — SENSORS TECHNOLOGY

BASIC INFORMATION

Department Electronics

Course Title SENSORS TECHNOLOGY
Course Code EE-7071

Theory /Lab Theory + Lab

Semester 7"

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab
Working Load 120

Obligatory / By Choice Obligatory

Unit Leader Kaltsas Grigoris
Teacher Kaltsas Grigoris
Assistants

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim
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The main objective of this course is to familiarize students with the sensors technology. Particular emphasis will be focused in the
field of microsystems - microsensors which are the modern evolution of conventional sensing elements. The manufacturing
technologies and the corresponding main sensors categories will be analyzed. The basic parameters for selecting sensors for specific
applications will be studied and the implementation techniques to broader measurement systems will be addressed. An additional
objective of the course is the understanding by students of the general concept of the measuring system and data collection.

Learning Outcomes
Having successfully completed the module, the student will be able to:
e Address the right sensor for use in specific application
e Understand the functionality of various measuring devices
Utilize complex measuring systems based on sensors
Design and fabricate sensing elements based on the response to specific stimuli.
Recognize the physical phenomena involved in the detection process of various stimuli
Select sensor category based on the requirements of each application
Analyze and process the signals of different transducers

Topics Covered

Sensors - signals - actuators
Sensors - Systems

Data transfer and control structures
Sensors operational characteristics
Accuracy
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e Sensitivity

e Noise

e Types of Noise

e Signal to noise ratio

e Uncertainty - Error

e Dynamic features

e First-order system

e Second-order system

e Sensor Categories

e Dominant physical phenomena
e Position-displacement sensors
e Speed - Acceleration sensors

e Flow sensors

e Pressure sensors

e Temperature sensors

e Chemical sensors

e Shear stress sensors

e Radiation Sensors - (IR imagers)
e Acoustic sensors (microphones
e Bio - Sensors

e Force sensors

e Magnetic field sensors

Laboratory Exercises
Laboratory training of students carrying 13 laboratory exercises focused on key items of theoretical courses. Training, is oriented as
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follows:

Exercise 1: Introduction to sensors and measuring systems

Exercise 2: Static characteristics of sensors

Exercise 3: Dynamic characteristics of sensors

Exercise 4: The Matlab programming environment

Exercise 5-8: Programming and processing of measurements with Matlab
Exercise 9: Position- Displacement Sensors

Exercise 10: Speed - Acceleration Sensors

Exercise 11: Flow sensors

Exercise 12: Pressure Sensors

Exercise 13: Temperature sensors

Teaching and learning activities
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Teaching methods include:

Student’s activities include:

Traditional teaching that use multimedia technologies and the Internet for more direct and contemporary collection of
information

Solving exercises

Lab demonstrations

Supervised laboratory exercises

PC simulations using specialized software (Matlab)

Use of laboratory instruments and materials for the implementation and analysis of sensor devices
Solving exercises

Implementation of group work

Use software to design and simulate sensors and measuring systems

Self-study

Examinations (written or oral).

Resources

Greek:

K. KaAaitlakng, E. KoutpoUAng « HAeKTPLKEG LETPOELG KaL aloOntrpeg» ISBN 978-960-461-331-1, Ekb0oelg KAelbdplBuog

A. Taotepartog, X. Moupoutoog, |. Avbpeadng, «Texvoloyia Metprioewv AwcOntrpla», ISBN: 9789603877721, Mkoupdag
ExkSotikn

l. 2. Aoutpidng «Texvoloyia petprocwy kat atcOntripwv» ISBN 978-960-411-656-0, Ek6doelg ION

Elgar, Peter, «AloOntrpeg LETPNOoNG Kot eAéyxou», Ekdooelg T{LOAa, 2000
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e Gardner, Julian W «MikpoatoBntripec» Ekdooelg T{LOAa, 2000
e Bentley, John P «Zuotiuata petprioswv» Ekdooelg lwv, 2009
e [pamnag, Anunteng, «Texvoloyia petprioewv» Ekdooelg T(LOAa, 2009

Foreign Language:

e Sabrie,Soloman, “Sensors Handbook” McGraw-Hill Education — Europe (1998)

e Wolfgang,Gopel “Sensors Applications”, Wiley-VCH Verlag GmbH (2005)

e Duane,Tandeske “Pressure Sensors” Taylor & Francis Inc (1990)

e Pavel,Ripka, Alois,Tipek “Modern Sensors” ISTE (2007)

e Larry K.,Baxter “Capactive Sensors” John Wiley and Sons Ltd (1996)

e H.Yamasaki “Intelligent Sensors” Elsevier Science & Technology (1996)

e Gustav H.,Gautschi “Piezoelectric Sensorics” Springer-Verlag Berlin and Heidelberg GmbH & Co. KG (2002)
e C.Di Natale, A.,D'Amico, E.,Martinelli “Sensors and Microsystems” World Scientific Publishing Co Pte Ltd(2008)
e Ramon,Pallas-Areny, John G.,Webster “Sensors and Signal Conditioning” John Wiley and Sons Ltd (2000)

e Jon S.,Wilson “Sensor Technology Handbook” Elsevier Science & Technology (2004)

e Brian R.,Eggins “Chemical Sensors and Biosensors” John Wiley and Sons Ltd (2002)

e Randy,Frank “Understanding Smart Sensors” Artech House (2000)

e Pavel,Ripka “Magnetic Sensors and Magnetometers” Artech House (2000)

e D.S. Nyce “Linear Position Sensors” John Wiley and Sons Ltd (2003)

e “Sensors”, Wiley-VCH Verlag GmbH (2004)

e “Sensors”, Springer-Verlag Berlin and Heidelberg GmbH & Co. KG (2008)

e “Semiconductor Sensors”, John Wiley and Sons Ltd (1994)

e “Gas Sensors” Kluwer Academic Publishers (1992)

e “Sensors Applications” Wiley-VCH Verlag GmbH (2004)

e Smart Sensor Systems John Wiley and Sons Ltd (2008)
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