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2KOTTOG TOU PaBRUATOG €ival N HUNon Twv GTTOUBACTWY OTA YN@IOKE CUCTHUATA
ETTIKOIVWVIAG PE EUPACH OTIC YNPIOKES DIAPOPPWOEIG KAl OTNV avAAuon €TTIOOCEWY TWV
OIOQOPETIKWY XPNOIUOTTOIOUPEVWY TEXVIKWYV. O1 BaBuideg evog wneiakou CUoTAPATOG
avaAvovTal divovtag peyaAuTtepn £u@acn oTn AEIToupyIKOTNTA TOUG TTAPd 0T PUOIKK TOUG

uAoTtroinon.

MaOnoiakd AtroteAéopara

‘ExovTag OAOKANPWOEN ETTITUXWG TO HdBnua ol oroudacTég Ba eival og B€on va:

e Na karavoouv Tn AeIToupyIKoTNTa SIAYPAUMATWY BaBuidwy dIdopwy YnPIaKwY
TNAETTIKOIVWVIOKWY GUOTNHATWYV.

e Na avaAUouv Tnv €1id00N XPNOIUOTTOIOUPEVWY WNQIOKWY TEXVIKWV
S1auGPPWONG YIa dIAPOPETIKOUG TUTTOUG KAVAAIWV.

o Na a&iohoyouv Tnv KataAANASGTNTa SIATAEEWV, OTTWG £EI0WTEG KavaAioU,
KwOIKOTToINTEG KavaAIoU KTA. o€ did@opa TTEPIBAANOVTA ETTIKOIVWVIOG

e Na yvwpifouv TIG duvaTOTNTEG KAI TOUG TTEPIOPICOUG TWV JIAQPOPWY TEXVIKWV
WNPIAKAG ETTIKOIVWVIAG.




AvTIKEIiPEVA TTOU KOAUTTTOVTAI

1)

2)
3)
4)
5)
6)
7)

8)
9)

Emokétnon 1ng avdAuong onudTtwy Kal GUCTNUATWY o€ TTEdI0 XpOvou Kal
ouxvoTATWV- ETTOoKOTINON TWV TUXaiwy PETABANTWYV Kal S1adIKaoIwyY PE EPpaon TIG
EPAPPOYEG TOUG OTIG TNAETTIKOIVWVIES (1 eBdopGda)

AgiypatoAnyia (18avikr, TpakTiKA) (1 efdopada)

KBavtion (opoiduopen, un ouiéuopen, DPCM, A-diaudpewaon) (1 eBdoudada)
MovodidoTaTeg Wn@IakES dlapop@waclg Bacikns {wvng Kai diEAeuong Cwvng (PAM,
ASK) (1 eBdouada)

AIod1G0TATEG WPNQPIAKES BIaNoPPWaoEIS Baclkng {wvng Kai diEAeuang Cwvng (QAM,
PSK) (1 ¢Bdoudada)

MoAudidoTaTeg diapopewacls Bacikng Cwvng kal diEAeuong {wvng (opBoywvia PPM,
Walsh-Hadamard, biorthogonal, simplex, FSK) (1 eBdouada)

BéATIOTOG OEKTNG YIa wn@iakd diagopewuéva onuata mrapouaia AWGN-
ATTOdIaPOPPWTHG TUTTOU GUOXETIONG, TTPOCAPUOCUEVWY QIATPWY - PwpaTtric MAP,
ML (1 eBdoudda)

MBavéTnTa oceaAuarog ewpaong onudtwyv M-PAM tmapouaia AWGN (1 ¢Bdoudda)
MBavéTnTa oeaAuarog wpacong onudtwyv M-PSK, M-QAM mrapouaia AWGN (1
eBdopada)

10) WnoiokA petddoon PEow KavOoAIWY TTEPIOPICUEVOU EUPOUG-Cwvng - (PaouarTikr

TTUKVOTNTA I0XUO0G SIOUOPPWHEVWY ONUATWY, OXESIOOUOG OAUATOG — KPITAPIO
Nyquist, WYnoelaka diagopewpéva onuara pe pviaun, ESiowTég kavaAiou) (2
€BOOUAdEG)

11) Wnoiakn petadoaon yia KavaAia TTOAATTAWY SIadPOPwWY PE BIaAEIYEIG —

Alapopewoeig CPFSK, CPM (1 eBdoudda)

12) >uotiuata didxutou eacpatog (1 efdoudda)

Epyaotnpiakég ACKAOEIG

EpyaoTnplakr eKTTaideucn TwV QOITNTWV TTPAYUATOTIOIVTOS 13 £pyaoTnpIoKEG AOKACEIG
EOTIOONEVEG OTA POOCIKOTEPA QVTIKEIUEVA TNG BewpnTiknG didackaAiag. O1 ackroelg Ba eival
TTPOCAVATOAIGUEVEG TTAVW OTA aKOAouBa TTedia:

Avoloyikég dlapoppwatlg TTAAToUG (2 epyaoTtnpiakég ackhoelig DSB, DSBsc, SSBsc)
Alapop@uwoeig ywviag (2 epyaoctnpiakés aoknoelg, FM kar dM)

AvVOAOYIKEG ATTOSIOUOPPUWCEIS (2 EPYATTNPIOKEG OOKATEIG, aTTodlapoppwatls DSB,
DSBsc, SSBsc kai amodiayop@waoeig FM, GM)

Alapépewon PCM kai A-diapdpewon (2 epyacTnploKEG AOKAOEIG)

Alapopewon PAM kai ASK (1 epyaoTnpiakr) doknon)

Alapopewaoeig QAM (2 epyaoTnpIaKkEG AOKATEIG)

Atrodiapopewoelg QAM (1 epyacTtnpiakt) doknon)

MeAETn TNG aTTOdOONG TWV WNPIOKWYV dIAUOPPWOEwWY (1 epyaaTtnpiakr] doknon).

A15akTIKEG KAl MaOnoI10KEG BPAOTNPIOTNTEG

O1 péBodol didaokaAiag TrepIAapfdvouv:

Mapadooiakr di1dackaAia pe dIGAEEEISC KOBWG KAl OOKNOEIG EQAPUOYNG.




O1 paBnoilakég dpaocTnpIdTNTES TrEPIAaBavouv

Xprion atré Toug oTToUdAOTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWYV YyIa TNV UAOTTOINON Kal
avaAuon avaAoyIKWY KAl WYNQIAKWY KUKAWPATWY SIOPOPPWOEWY, ETTIAUCT QOKACEWY,
uAoTToinCoN oPadIKwV epyaciwy, XpAon Aoyiouikou (Matlab-Simulink) yia oxediaon kai
€EOMOIWAN KUKAWMATWY, ATOUIKN MEAETN KOl EEETATEIC YPATITEG | KAl TIPOPOPIKEG.

BiBAloypagia

EAANvVIKA:

1) “Zuotiuata TnAenikoivwviov» John G. Proakis, Masoud Salehi, Metagpaon: Kapoupnahog K.,
ZépBag E., Kapapnoyidg 2., Zaykpiotng E., ISBN: 960-8313-04-X, EOvikd kai KanodioTpiakd
MavenioTAuio ABnvawv, 2002,

2) “SuoThuata Enikoivwviag” S. Haykin (Metagpaon A. Zukag, M. ©gohoyou), Ekdoosi ManacwTnpiou,
1995, ISBN 960-7510-18-6

3) “Wnoiakd kar Avaloyika SuoTtriuata Enikoivaviacg”, K.S. Shanmugam (Metagpaon K. KapoUpnaAoc),
Ekdooeig MveupaTikoy, 1979

4) “TnAenikoivwviaka uoTnuara”, Taub, Schilling, Exkddoeig A. TQ0Aa, 1986, ISBN 960-7219-32-5
ZevoyAwoon:

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




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

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.

¢ Analyze the performance of digital modulation schemes for different types of
channels.




Be able to calculate the dimensionality of transmission waveforms and
comprehend its significance

Appreciate that channel equalizers and codecs provide a method for
approximating optimal performance

Recognize the capabilities and limitations of various techniques used in digital
communications.

Topics Covered

ou s

= O

11.
12.

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 (lideal, 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)

Correlation type and matched filter demodulators of digitally modulated signals in the
presence of AWGN noise— Detector MAP, ML (1 week)

Probability of error in M-PAM transmission through AWGN channels (1 week)

Probability of error in M-PSK, M-QAM transmission through AWGN channels (1 week)

. Digital transmission through bandlimited channels (Power spectral density of digitally

modulated signals, Nyquist criterion, digital modulation with memory, channel equalizers)
(2 weeks)

Digital transmission for multipath fading channels —CPFSK, CPM Modulations (1 week)
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:

AM modulations (2 laboratory exercises DSB, DSBsc, SSBsc)
Angle modulations (2 laboratory exercises, FM ka1 ®M)
Analog demodulations (2 laboratory exercises, demodulations DSB, DSBsc, SSBsc

and demodulations FM, ®M)

PCM Modulation and A-modulation (2 laboratory exercises)
PAM and ASK Modulations (1 laboratory exercise)

QAM Modulations (2 laboratory exercises)

QAM demodulations (1 laboratory exercise)

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 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




