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Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)

EHB 352/352E 6 3 5 3 - -
Bo6lim / Program Elektronik ve Haberlesme Miihendisligi
(Department/Program) | (Electronics and Communication Engineering)
Dersin Tirii Zorunlu (Compulsory) Dersin Dili Turkce/ingilizce
(Course Type) P 4 (Course Language) | (Turkish/English)

Dersin Onkosullan
(Course Prerequisites)

EHB 351/EHB 351E MIN DD

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Miihendislik/Mimar

Matematik Temel Mihendislik lik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

by Content, %)

- 20 80 -

Dersin Tanimi

Ornekleme teoremi, Nyquist dlcitii, ideal, dogal ve diiz tepeli 6rnekleme. Darbe
modiilasyonu tirleri: Darbe genlik modilasyonu, darbe genislik modilasyonu, darbe
konumu modilasyonu, darbe kod modilasyonu, kuantalama, delta modilasyonu,
farksal darbe kod modiilasyonu. Temelbant veri iletimi: Simgelerarasi girisim, Nyquist
kanali, bant verimliligi. Uyumlu siizgegli alici, korelasyonlu alici. Isaret uzayi analizi, hata
analizi. ikili bant gegiren sayisal modiilasyon tirleri: ikili genlik, frekans ve faz
kaydirmali anahtarlama. M-li bant geciren modiilasyon, enformasyon ve entropi
kavramlarina giris.

(Course Description)

Sampling theorem, Nyquist criterion, ideal, natural and flat-top sampling. Pulse
modulation techniques: Pulse amplitude modulation, pulse width modulation, pulse
position modulation, pulse code modulation, quantization, delta modulation,
differential pulse code modulation. Baseband data transmission: Intersymbol
interference, Nyquist channel, bandwidth efficiency. Matched-filter receiver,
correlation receiver. Signal-space analysis, error performance analysis. Binary
bandpass digital modulation techniques: Binary amplitude, frequency and phase shift
keying. Introduction to M-ary bandpass modulation, information and entropy.

Dersin Amaci

1. Bir sayisal haberlesme sisteminin analizi icin gerekli temel kavramlarin anlasiimasi.
2. Bir temel sayisal haberlesme sisteminin tasariminin yapilabilmesi.

(Course Objectives)

1. Understand the basic concepts for the analysis of a digital communication system.
2. Acquire the ability to design a basic digital communication system.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1. Ornekleme teoremi ve uygulamalarini 8grenirler.

2. Onemli darbe modiilasyonu tiirlerini incelemis olurlar.

3. Simgelerarasi girisimi dnleyen bant sinirli temelbant haberlesme kanali sartlarini
bilirler.

4. Optimum alici-verici tasarimi tekniklerini 6grenirler.

5. ikili bant gegiren modilasyon tiirlerini 6grenirler.

6. M-li bant geciren modiilasyon, enformasyon ve entropi kavramlarina giris yaparlar.




Students who pass this course have;
1. Learned sampling theorem and its applications.
2. Investigated important pulse modulation techniques.

limited baseband channels.
4. Learned techniques for the design of optimum transceivers.

5. Learned binary bandpass modulation techniques.

entropy.

3. Recognized the conditions which prevent intersymbol-interference in band-

6. Been introduced to the concepts of M-ary passband modulation, information and

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, Fourier analizi ve olasilik tekrari, Temelbant isaretlerin 6rneklenmesi 1
2 Bant geciren isaretlerin 6rneklenmesi, Darbe genlik modiilasyonu (PAM) 1-2
3 Zaman bolmeli cogullama (TDM), Darbe genislik modiilasyonu (PWM), Darbe konumu 2
modiilasyonu (PPM)
4 Darbe kod modiilasyonu (PCM), Kuantalama 2
5 Delta modiilasyonu (DM), Adaptif DM, Farksal PCM 2
6 Temelbant darbe iletimi, Uyumlu siizgec, Hata oran1 3-4
7 Simgelerarasi girisim (ISI), Nyquist kistas1 3
8 Temelbant M-diizeyli PAM, Dengeleme 2-3
9 Toplamsal beyaz Gauss giiriiltiilii (AWGN) kanal, En biiyiik olabilirlikli kod ¢dzme, 4
Korelasyonlu alic1
10 Bantgeciren veri iletimi 4-5
11 Genlik kaymali anahtarlarma (ASK), Faz kaymal1 anahtarlama (FSK) 4-5
12 Frekans kaymali anahtarlama (PSK), Farksal PSK, Hata oran1 analizi 4-5
13 M-li bant geciren modiilasyona giris 6
14 Enformasyon ve entropi kavramlarina giris 6
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, a review of Fourier analysis and probability, Sampling of baseband signals 1
2 Sampling of bandpass signals, Pulse Amplitude Modulation (PAM) 1-2
3 Time Division Multiplexing (TDM), Pulse Width Modulation (PWM), Pulse Position 2
Modulation (PPM)
4 Pulse Code Modulation (PCM), Quantization 2
5 Delta Modulation (DM), Adaptive DM, Differential PCM 2
6 Baseband pulse transmission, Matched filter, Error rate 3-4
7 Intersymbol interference (ISI), Nyquist criterion 3
8 Baseband M-ary PAM, Equalization 2-3
9 AWGN channel, Maximum likelihood decoding, Correlation receiver 4
10 Passband data transmission 4-5
11 Amplitude shift keying (ASK), Phase shift keying (PSK) 4-5
12 Frequency shift keying (FSK),Differential PSK, Error rate analysis 4-5
13 Introduction to M-ary passband modulation 6
14 Introduction to information and entropy concepts 6




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

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

112 |3
Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve X
refahi gbz 6niine alarak ¢6ziim treten mihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin X
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri 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 igin miihendislik X
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

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

Relationship of the Course to Electronics and Commuciation 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

Tarih (Date) Béliim onayi (Departmental approval)




