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Dersin Tanimi

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, tasiyicist bastirilmig ¢ift yan band modiilasyonu,
tek yan band modiilasyonu, artik yan band modiilasyonu. Genlik modiilatorleri, demodiilatorleri.
Ustel modiilasyon tiirleri: Frekans ve faz modiilasyonu (FM, PM). Frekans modiilatorleri,
demodiilatorleri. Frekans bolmeli ¢ogullama (FDM). GM radyo yayinciligi, FM radyo
yaymncilify, siiperheterodin alicilar. Stereo FM. Televizyon yayimnciligi.

(Course Description)

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

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

(Course Objectives)

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

Bu dersi basariyla tamamlayan 6grenciler asagidaki becerileri kazanir:
I. Analog haberlesmedeki temel kavram ve kisitlamalar1 anlama.

II. Fourier serisi ve doniisiimii teknikleri ile isaretlerin spektral 6zelliklerini analiz etme.

III. Dogrusal sistemlerden iletimi anlama ve iletim kanallarindaki giirtiltii, girisim gibi bozucu etkileri
tanimlama.
Cesitli genlik modiilasyonu (GM, CYB, TYB, AYB) tiirlerini anlama, genlik modiilasyonlu
isaretlerin zaman ve frekans bolgelerinde analizini yapma, modiilatér/demodiilator yapilarini
tasarlama.
. Ustel modiilasyon (FM, PM) tiirlerini anlama, iistel modiilasyonlu isaretlerin zaman ve frekans
bolgelerinde analizini yapma, modiilator/demodiilator yapilarini tasarlama.
Frekans bolmeli ¢ogullama, stereo FM ve siiperheterodin tekniklerini anlama.
GM ve/veya FM ile radyo-TV yayinciligi hakkinda temel bilgi sahibi olma.

Iv.

VI
VIIL




Students who pass the course will be able to:
I. understand basic concepts and constraints in analog communications.
II. analyze spectral properties of signals using Fourier series and transformation techniques.
Outcomes) III. 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.

(Course Learning

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, Haberlesmede Genel Kavramlar, Modiilasyon, Iletisimdeki Kisitlamalar I
2 Spektral Analiz (Fourier Serileri ve Fourier Doniisiimleri) II
3 Spektral Analiz (Devam), Spektral Yogunluk il
4 Isaretlerin Dogrusal Sistemlerden Iletimi, Bozulma, Siizgecler I
5 Genlik Modiilasyonu (GM), Cift Yan Band (CYB) Modiilasyonu 1AY
6 Tek Yan Band (TYB) Modiilasyonu v
7 Artik Yan Band (AYB) Modiilasyonu, Genlik Modiilatorleri v
8 Genlik Modiilatorleri (Devam) 1AY
9 Demodiilasyon, Siiperheterodin Alicilar, Frekans B6lmeli Cogullama IV-VI
10 Ac¢1 Modiilasyonu (Frekans Modiilasyonu-FM, Faz Modiilasyonu-PM) Vv
11 Frekans Modiilasyonu (Devam) \Y
12 Frekans Modiilatorleri \Y
13 Frekans Demodiilasyonu V-VI
14 Stereo FM, Radyo ve TV Yaymcili1 VI-VII
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, Fundamental Concepts in Communication, Modulation, Limitations in 1
Communication
2 Spectral Analysis (Fourier Series and Fourier Transform) I
3 Spectral Analysis (continued), Spectral Density I
4 Transmission of Signals Through Linear Systems, Distortion, Filters I
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, Frequency Division Multiplexing IV-VI
10 Angle Modulation (Frequency Modulation-FM and Phase Modulation-PM) v
11 Frequency Modulation (continued) A\
12 Frequency Modulators A\
13 Frequency Demodulation V-VI
14 Stereo FM, Radio and TV Broadcasting VI-VII




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilanyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

123
Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, glivenlik ve X
refahi gbz 6nline alarak ¢6ziim Gireten miihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éziimlerinin X
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz oniinde bulundurarak bilingli kararlar
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik X
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3: Full
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