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NEPITrPA®H
2KOTTOg

2KOTTOG TOU PJaBAUATOG ival N TTEPIYPAPN] TNG TEXVOAOYIAG TWV TNAETTIKOIVWVIAKWYV
OIKTUWV WE OTITIKEG IVEG, KABWG Kal N KATAvONoN TNG QUOIKAG TWV ETTIHEPOUG
UTTOOUCTAPATWY TTOU GTTOTEAOUV £va OTTTIKO TAAETTIKOIVWVIOKO OIKTUO, UE EUPAOT
oTNV IKAvOTNTA EKTTOUTTAG, NETAOOONG KAl AfjYng TOU OAPATOG KaBWG Kal aThv
Olepyaaia HETATPOTTNG NAEKTPIKOU OANATOG OE OTITIKO KAl avTioTPo®a KABwG Kal TNG
d1adoong Tou H/M kUpaTog 0TV OTITIKN iva. ETriong 010 pdbnua treplypa@eTai n
EMiOPAON TV AV BOPIKWY PHOVAdWY TOU CUCTANATOG GTNV TTOIOTNTA Kal TOV pubBuod
OIapoPPWONG TNG HETadIdOPEVNS TTANPOPOPIaG. TEAOG TO HABNUa TTEPIYPAYEI TIG
KATAAANAEG APXITEKTOVIKEG, TIG TEXVIKEG TTOAUTTAEEIAG, AAAG Kal TOUG BaaIKoUg TUTTOUG
OIAPOPPUWOEWY TWV KAACOIKWY OTITIKWYV JIKTUWV PEYAAWYV aTTO0TACEWY, OAAG KOl
oUyxpovwy TUTTWV OTITIKWY BIKTUWY TTPpécBacng.




MaOnoiakd AtroteAéopara
"ExovTag OAOKANPWOEI ETTITUXWG TO HdBnua ol atroudacTég Ba eival og B€an va:

e Na yvwpifouv Tn QUOIKI TWV OTITONAEKTPOVIKWY dIATAEEWV, TIG dIEPYATIESG TTOU
METATPETTOUV TO NAEKTPIKO OTUa O€ OTITIKO KAl AVTiIOTPO@A, KAl TIG ATTAPAITNTEG
TTIPOUTTOBETEIG TTOU TTPETTEI VA TTANPOUV Ol Avw SIOTAEEIG YIa va EVTaXTOUV aav
OOMIKEG HOVADEG OTA OUYXPOVA CUCTAPATA OTITIKWYV ETTIKOIVWVIWV

¢ Na avayvwpifouv Toug BacikoUg TUTTOUG OTITIKWYV IVWV KAl TOUG QUATIKOUG
TTapAyovTeG TToU KaBopiouv Tnv dIGd0oan Tou OTITIKOU OAUATOG JECO O€ AUTEG.

e Na ptTopoulv va oxedIdlouv TIG KATAAANAEG APXITEKTOVIKEG TWV KAQCTIKWY OTITIKWV
OIKTOWV PeYGAWVY atrooTAGEWY, KABWG Kal TIG TEXVIKEG TTOAUTTAEEIAG, TOUg BaaikoUg
TUTTOUG SIaNOPPUOEWV OAAG KAl TIG TOTTOAOYIEG TwV GUYXPOVWY OTITIKWY BIKTUWV
mpdoBaong.

AvTIKEipEVA TTOU KOAUTTTOVTAI

®  MeAETn SONIKWY OTOIXEIWV OTITIKWYV OIKTUWV

e Avayvwpion PHEAETN YUAAIVWV/TTAOCTIKWYV OTITIKWVY Ivwv-81adoong H/M kUparog
o APXITEKTOVIKEG OTTTIKWV SIKTUWYV TUTTOI SIOUOPPUOEWV

Epyaotnpiakég AOCKROEIG

Epyaomplokt ekmaidevon Tov @OUTnT®V TPOYUOTOTOIOVTAS 13 epyaotnplokés
OOKTCELS E0TIACUEVEG oTa Packotepa avtikeipeva g Bewpntikn|g dwdackariog. Ot
aoknoelg Ba elvarl TpocavatoMopéveg Tave ota akdAovOa media:

e  MeTddoon avaAoyIKWV Kal Yn@IOKWVY dIANOPPWOEWV HECW OTITIKAG ivag

o [MeipapaTikr) HEAETN OTITIKWYV TTOMTIWV- QWPATWV

o [lpooopoiwon KAAGOIKWY Kal oUyxpovwy (Yia TTapddelyua oTITIKY iva oTo OTTiTI)
OTITIKWV {eUEEWV/ OTITIKWV BIKTUWV

A1dakTIKEG KAl MaOnoI10KEG SpAOTNPIOTNTEG




O1 pédodol di1daokaliag repIAappavouv:

Mapadoaoiakr didackaAia e JIGAEEEIS O€ aiBouaa TNV OTToia XPNOIKOTIoIOUVTal ETTITTAEOV
TWV UVNBWYV PEBBdWYV, TEXVOAOYIEG TTOAUPECWY, ETTIAUCT AOKATEWYV, EPYOACTNPIAKES
emMOELiCeIC TUYXPOVWY OTITIKWY TTOUTTOOEKTWY, ETTIBAETTOUEVEG EPYACTNPIOKEG AOKATEIG, KAl
€EOMOITEIG OTITIKWV OIKTUWYV Pe xpron H/Y.

O1 yadnoilakég SpaoTnpIdTNTEG TrEPIAABavouV

Xpron atré Toug OTTOUBACTEG EPYACTNPIOKWY OPYAVWY KAl UAIKWYV YIa TV UAOTTOINON Kal
avAAuCn OTITONAEKTPOVIKWY TTOUTTWY, TNV TTEIPAUATIKN JEAETN OTITIKWV IVWV, ETTIAUCN
0OKAOEWYV, UAOTTOINCN OPAdIKWVY EPYadiwy, XpAon AoyiouikoU yia oxediaon Kal eEouoiwan
OTITIKWV BIKTUWYV, ATOUIKNA UEAETN KAl ECETACEIG YPATITEG 1] KAI TIPOPOPIKEG KUPIWG OTO
EPYQOTHPIO.

BiBAloypagia

EAANVIKA:

1. ZuoTtApara OTmikwy Emmkoivwviwy, G. P. Agrawal, petd@pacn ota EAANVIKA,
Exkddooeig T(6Aa

2. Aiktua OTrTikwyv Ivwy, Green, Metd@paon ota EAANvIKA K. KapoUpTraAog
3. OmronAekTpovikn, Singh, petdgpaon ota EAAnvikd, Exkdbéoeig T(I6Aa, 2006

ZevoyAwoon:

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-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
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 characteristics of optical components in
order to perform as structural units in the modern optical communication systems

e To recognize 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 |dentification of glass/plastic optical fibers-understanding of E/M wave fiber
propagation
¢ 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:

¢ Analog and digital signal optical fiber transmission
o 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

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




