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Dersin f¢erigi

(Course Description)

Haberlesme sistemlerine giris, modiilasyon tiirleri, iletisimdeki kisitlamalar. Spektral analiz. Enerji ve gii¢
spektral yogunlugu. Isaretlerin dogrusal sistemlerden iletimi. Genlik modiilasyonu (GM) tiirleri: Tastyicili
genlik modiilasyonu, tastyicisi bastirilmus ¢ift yan band modiilasyonu, tek yan band modiilasyonu, artik yan
band modiilasyonu. Genlik modiilatérleri, demodiilatrleri. Ustel modiilasyon tiirleri: Frekans ve faz
modiilasyonu (FM, PM). Frekans modiilatorleri, demodiilatorleri. Frekans bolmeli ¢ogullama (FDM). GM
radyo yaymciligi, FM radyo yayinciligy, siiperheterodin alicilar. Stereo FM. Televizyon yayinciligi.

Introduction to communication systems, modulation techniques, limitations in communication. Spectral
analysis. Energy and power spectral density. Transmission of signals over linear systems. The amplitude
modulation (AM) techniques: Carrier amplitude modulation, suppressed carrier double sideband
modulation, single sideband modulation, vestigial sideband modulation. Amplitude modulators,
demodulators. Exponential modulation techniques: Frequency and phase (FM, PM) modulation. Frequency
modulators, demodulators. Frequency division multiplexing (FDM). AM radio broadcasting, FM radio
broadcasting, superheterodyne receivers. Stereo FM. Television broadcasting.

Dersin Amaci

(Course Objectives)

1. Analog haberlesme sistemlerinin analizi ve tasarlanmasina iligkin kavramlarin verilmesi.
2. Analog genlik modiilasyonu ve tistel modiilasyon tiirlerinin ve analiz ydntemlerinin 6gretilmesi.
3. Ogrencilerin ileri diizey sayisal haberlesme derslerine hazirlanmast.

1.To provide the concepts about analysis and design of analog communication systems.
2.To teach analog amplitude and exponential modulation types and their analysis methods.
3.To prepare students for advanced level digital communication courses.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler asagidaki becerileri kazanir:
I. Analog haberlesmedeki temel kavram ve kisitlamalart anlama.
1. Fourier serisi ve doniisiimii teknikleri ile isaretlerin spektral 6zelliklerini analiz etme.

I1l. Dogrusal sistemlerden iletimi anlama ve iletim kanallarindaki giiriiltii, girisim gibi bozucu etkileri
tammlama.

IV. Cesitli genlik modiilasyonu (GM, CYB, TYB, AYB) tiirlerini anlama, genlik modiilasyonlu
isaretlerin zaman ve frekans bolgelerinde analizini yapma, modiilator/demodiilator yapilarini
tasarlama.

V. Ustel modiilasyon (FM,PM) tiirlerini anlama, iistel modiilasyonlu isaretlerin zaman ve frekans
bolgelerinde analizini yapma, modiilatér/demodiilatér yapilarini tasarlama.

VI. Frekans bolmeli ¢ogullama, stereo FM ve siiperheterodin tekniklerini anlama.

VII. GM ve/veya FM ile radyo-TV yayincilii hakkinda temel bilgi sahibi olma.

Students who pass the course will be able to:
I.  understand basic concepts and constraints in analog communications.
1. analyze spectral properties of signals using Fourier series and transformation techniques.
Il.  understand transmission through linear systems and describe distortions such as noise and
interference in transmission channels.
IV. understand different types of amplitude (AM, DSB, SSB, VSB) modulations, analyze of amplitude
modulated signals in time and frequency domains, design of modulator/demodulator structures.
V. understand types of exponential (FM,PM) modulations, analyze of exponential modulated signals
in time and frequency domains, design of modulator/demodulator structures.
VI. understand frequency division multiplexing, stereo FM and superheterodyne techniques.
VII. have elemantary knowledge about radio-TV broadcasting using AM and/or FM.
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Odevler ve Projeler

(Homework & Projects

3 6dev

3 homework

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ogrencilere dersi daha iyi anlamalar1 ve bilgisayar kullanimini tesvik amaci
ile 6devler verilecektir.

Homework assignments will be given in order to clarify theoretical subjects
and to encourage the use of computer programs.

Diger Uygulamalar

(Other Activities)

Basar Degerlendirme
Sistemi

(Assessment Criteria)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlar 2 40
(Midterm Exams)

Kisa Sinavlar 2 5

(Quizzes)

Odevler 3 10
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - R
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinaw1 1 45
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Giris, Haberlesmede Genel Kavramlar, Modiilasyon, Iletisimdeki Kisitlamalar |
2 Spektral Analiz (Fourier Serileri ve Fourier Doniisiimleri) Il
3 Spektral Analiz (Devam), Spektral Yogunluk Il
4 Isaretlerin Dogrusal Sistemlerden Iletimi, Bozulma, Siizgegler 1l
5 Genlik Modiilasyonu (GM), Cift Yan Band (CYB) Modiilasyonu [\
6 Tek Yan Band (TYB) Modiilasyonu I\
7 Artik Yan Band (AYB) Modiilasyonu, Genlik Modiilatorleri [\
8 Genlik Modiilatorleri (Devam) \Y4
9 Demodiilasyon, Siiperheterodin Alicilar I\
10 A¢1 Modiilasyonu (Frekans Modiilasyonu-FM, Faz Modiilasyonu-PM) V
11 Frekans Modiilasyonu (Devam) V
12 Frekans Modiilatorleri \Y
13 Frekans Demodiilasyonu, Frekans Bolmeli Cogullama V-VI
14 Stereo FM, Radyo ve TV Yaymcilig1 VI-VII
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, Fundamental Concepts in Communication, Modulation, Limitations in Communication |
2 Spectral Analysis (Fourier Series and Fourier Transform) Il
3 Spectral Analysis (continued), Spectral Density 1l
4 Transmission of Signals Through Linear Systems, Distortion, Filters 1l
5 Amplitude Modulation (AM), Double Sideband Modulation (DSB) v
6 Single Sideband Modulation (SSB) v
7 Vestigial Sideband Modulation (VSB), Amplitude Modulators v
8 Amplitude Modulators (continued) v
9 Demodulation, Superheterodyne Receivers v
10 Angle Modulation (Frequency Modulation-FM and Phase Modulation-PM) V
11 Frequency Modulation (continued) V
12 Frequency Modulators V
13 Frequency Demodulation, Frequency Division Multiplexing V-VI
14 Stereo FM, Radio and TV Broadcasting VI-VII




Dersin Telekomiinikasyon Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

Katka
TELEKOMUNIKASYON MUHENDISLIGi PROGRAM CIKTILARI Seviyesi
T K|Y
1 lg/[ater_n_atik, Temel Bilim ve Miithendislik bilgilerini Telekomiinikasyon Miihendisligi alaninda uygulama X
ecerisi
2 Telekomiinikasyon Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglari yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siire¢lerini, ekonomik, gevresel, sosyal, politik, etik, saglik, X
iretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda ¢aligma yetisi X
5 Telekomiinikasyon Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢c6zme becerisi X
6 Mesleki ve etik sorumluluklarin dogru algilanmasi X
7 Etkin iletisim kurma becerisi X
8 Miihendislik uygulamalarmin toplumsal, kiiresel, ekonomik ve ¢evresel diizeyde etkilerinin dogru X
algilanmasi
9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X
10 | Giincel sorunlar konusunda biling X
11 | Modern miihendislik arag, yontem ve yetilerini miithendislik uygulamalarinda kullanabilme becerisi X
12 Kalite bilinci X
13 | Bireysel ve takim icinde caligma becerisi X
Contribution of the Course to Telecommunication Engineering Programme
C: Completely, P: Partially, N: None
Level of
TELECOMMUNICATION ENGINEERING PROGRAM OUTCOMES Contribution
C P | N
1 An ability to apply knowledge of mathematics, science, and engineering to Telecommunication x
Engineering problems
2 An ability to design and conduct experiments, and to analyze and interpret gathered data X
an ability to design a system, component, or process to meet desired needs within realistic constraints
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and X
sustainability
4 An ability to function on multi-disciplinary teams X
5 An ability to identify, formulate, and solve Telecommunication Engineering problems X
6 An understanding of professional and ethical responsibility X
7 An ability for effective communication X
8 An ability to understand and correctly interpret the impact of engineering solutions in a social/global X
context
9 An ability to engage in life-long learning to follow developments in Telecommunication Engineering X
10 ] Aknowledge and understanding of contemporary issues X
1 An ability to skillfully use modern engineering tools and techniques necessary for engineering design, X
analysis and applications
12 | Arecognition of the need for quality X
13 | An ability to function individually as well as part of a team X
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