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Efetdoeig
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NMEPIrPA®H
2KOTTOG

ZKOTIOC TOU OB UaToC lval N amoKInon Twv PAacLlKwV YVWOEWV TTOU oXeTi{ovtal UE TIC
0pXEC AslToupyloC TWV CUYXPOVWY OTITLKONAEKTPOVIKWY OTOLXEIWV Kol Statdfewy. ITo
mAaiolwo ¢ Bewpiag Tou pabnuotog Ba mapouaotalovial ol PAcIKEG GUOLKEC APXEC TNG
yévvnong tou ¢wTtog Kot t¢ aAnAemidpacr¢ tou pe tnV UAR, KaBwg €miong Kat n
Baolkrl dopun Kol cupmePLPOPA TWV OTIOUSALOTEPWY OTTLKONAEKTPOVIKWY SLaTAfewv.
YTO £py0OTNPLAKO PLEPOG TOU paBruatoc ot pottnTteg Ba ackouvtal o 13 EpYaoTnNPLOKEG
OlOKINOELG EOTLOCUEVEC OTNV TIAPATHPNCN KoL LEAETN TWV OTIOUSALOTEPWY AVTIKELUEVWV
™¢ BewpnTikng didackaAiag.

MaOnoilakda AtroteAéopara




‘ExovTag OAOKANPWOEI ETTITUXWS TO JABnua ol aTroudacTég Ba eival og B€on va:

Mepiypdgouv Tig apxég AeIToupyiag Twv BACGIKWY OTITIKONAEKTPOVIKWV
Siaragewv

E¢nyouv kai va utroAoyifouv Ta BaCIKA XOPAKTNPICTIKA TNG aKTIVOBOAiag Laser
E¢nyouv kai va utroAoyifouv Ta BaoIKd XAPAKTNPIOTIKA TNG AsITOUpyiag Twv
QWTOROATAIKWV OTOIXEIWV

Egnyouv kai va utroAoyifouv Ta BacIKd XapaKTNPIOTIKA TnG diddoong
akTIvoBoAiag o€ SINAEKTPIKOUG KUPOTOBNYyoUg

Avamrtiooouv BACIKA OTITIKG KUKAWMOTA [JE CUVSUAOHO TWV ATTAOUCTEPWYV
OTITIKONAEKTPOVIKWYV OTOIXEIWV

AvTIKEiJEVA TTOU KOAUTTTOVTOI

Eicaywyn oTnv aAAnAemmidpaon Tou ewTtog pe TV UAN
DwTONAEKTPIKO PaIVOHEVO-PWTOAYWYIMOTNTA

AVIXVEUTEG PWTOG

dwTroTpaviioTop Kal pwTodiodol

LED: Apxég AsiToupyiag Kal eQapuOYES

Laser: Apxég AeiToupyiag, oTrTIKEG KOIAOTNTEG, EQPAPHOYES
dwToBoATaAIKA OTOIXEIO

AinAekTpikoi Kuparodnyoi: Apxég AsiIToupyiag Kal EQAPHOYEG

Epyaotnpiakég ACKAOEIG

Epyaomploky] ekmoidevon Tov @OtV TPoyHOTOToldvVTaG 13 epyactnplokég
OCKNGELG E0TIOOUEVEG OTO PacikoTepa avTikeipeva T Bempntikng dwbackaiioc. Ot
aoknoelg Ba elval TpocavatoMopéveg Tavm ot aokdAovBa edio:

dwroavTioTaon

PdwT0diodog

dwroTpaviioTop

OmrTodelKTNG

LED

Laser kal onUeIOKEG TTNYES

Nopog Snell, ywvia Brewster, mpoodilopiopog deiktn didBAaong
PwToRoATAIKA OTOIXEIO

Mpoocopoiwon TTeploXwyv oTaBepdTnTag Laser
Mpooopoiwon AEITOUPYiOG OTITIKWY KUKAWHATWY
AinAekTpikoi KupaTodnyoi —puBpoi Kuparodnynong

A150kTIKEG KAl MaBnolakég SpaocTnPIOTNTEG

O1 pédodol didaokaliag TrepiAaupdvouv:




Mapadoaoiakn didackaAia pe diaAé€elg, egopoiwaoelg pe xprion HYY, emiAuon acknoswy,
EPYAOTNPIAKEG ETTIOEIEEIG, ETTIBAETTOUEVEG EPYOATTNPIAKES AOKATEIG, XPraN AOYIGUIKOU YIa TNV
avaAuan Kal TTPOCOUOoIWaN OTITONAEKTPOVIKWY SIOTAEEWV.

O1 paBnolakég dpaocTnpIdTNTES TrEPIAAUBdvouv

XpAon atré Toug OTTOUBAOTEG EPYACTNPIOKWY 0PYAVWY Kal UAIKWY YIa TRV UAOTTOINGN Kal
avaAuan OTITIKONAEKTPOVIKWY SlaTAgewV, TTIAUCH AOKACEWVY, UAOTTOINON OPAdIKWYV
epyaciwyv, xpAon AoyiopikoU yia oxedioon kai eEopoiwaon dIaTdgewy, aTodIK JEAETN KOl
€CETAOEIG YPATITEG I} KAI TTPOPOPIKEG.
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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

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




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

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 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.

2. 0.Svelto, Principles of lasers, (Greek ed.), Symmetria Ed. 1986.

3. John Wilson - John Hawkes, Optoelectronics: An introdiction, (Greek ed.),
NTUA Ed. 2007.

4. G. Asimellis, Mathimata Optikis, Tambourou Ed, 2008

5. A. Alexandris, Optoelectronics, Tziola Ed, 2004

6. S.0 Kasap, Optoelectronics and Photonics, Prentice-Hall Inc., 2001

7. J.P. Pearsall, Photonics Essentials, publ. Mc Graw Hill, 2003.

8. W.J. Silfast, Laser Fundamentals, publ. Cambridge Univ. Press, 1996




