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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Mikrodalga Miihendisligi

MicrowaveEngineering

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB362 6 25 45 3 - -
EHB 362E
Boéliim / Program Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi
(Department/Program) (Electronics&Communication Engineering Department/ Electronics& Communication Engineering
Programme)
%53'231'3;;8) Zorunlu (Compulsory) (Dct:ec:lsjlrrlgll_lénguage) Tiirkge/Ingilizce
Turkish/English

Dersin Onkosullar
(Course Prerequisites)

EHB 313 min DD veya EHB 313E min DD veya TEL 313 min DD veya TEL 313E min DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- - %100 -

Dersin icerigi
(Course Description)

30-60 kelimearasi

TEM modlu transmisyon hatlarinda akim ve gerilim dalgalari, frekans ve zaman domeni analizleri, enerji
ve gilic akisi, empedans uydurma, Smith Abagi, mikroserit hatlar, hat {izerinde darbe yayilimi, S-
parametreleriyle devre analizi prensipleri, mikrodalga radyo propagasyonunun temelleri ve antenlere girig

Currentandvoltagewaves in TEM modetransmissionlines, frequencyand time domain analysis,
powerandenergyflow, impedancematching. Smith Chart, microstrip lines, pulsetransmission on lines. Basic
principles of circuitanalysishy S parameters. Basic properties of
microwaveradiopropagationandintroductiontoantennas.

Dersin Amaci

(Course Objectives)
Maddelerhalinde 2-5 adet

Mikrodalga frekanslarinda kullanilan temel devre ve alt sistemlerin analizi ve sentezi i¢in kullanilan
yontemleri ve S- parametrelerini tanitmak;
Mikrodalga haberlesmesi, radar ve antenler hakkinda temel bilgileri 6grencilere kazandirmak.

To be capable of doing RF analysis of transmissionlines; applications of impedencematching, Smith
chartusage; principles of circuitanalysiswith S-parameters;
Togetbasicknowledgeaboutmicrowavesystems; toexaminethemethods on analysisanddesign of
microwavesystemswithcomputersimulations

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Maddelerhalinde 4-9 adet

Mikrodalga frekanslarinda kullanilan temel devre ve alt sistemlerin analizi ve sentezi igin kullanilan
yontemleri bilir,

Smith abagmi kullanabilir,

Empedans uydurma devresi tasarlayabilir,

S- parametrelerini bulabilir,

Mikrodalga haberlesmesi, radar ve antenler hakkinda temel bilgileri 6grenir.

1.
Il.
V.

Knowsthemethodstoanalysisandsynthesis of microwavecircuits,

Can use Smith chart,

Gain the ability of designing an impedancematchingcircuit,

Can calculateScatteringparameters,

Knows fundamental principles of microwave communication, radar and antennas.




Ders Kitab1
(Textbook)

Pozar D. M.:MicrowaveEnginnering, John Wiley, 1998

Diger Kaynaklar
(Other References)

Maddeler halinde en ¢ok 5 adet

Odevler ve Projeler

(Homework & Projects

1. Collin R. E.:FoundationsforMicrowaveEngineering, McGraw-Hill, 1992.
2. Rizzi P. A.:MicrowaveEnginnering, Prentice-Hall, 1988.

Yil igi 6devleri 2 adet

2 Homework

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odev ve galigma amagh Smith abag1 ve empedans uydurma programlari

Smith chart and some elementary impedance matching programs

Diger Uygulamalar

(Other Activities)

Smith Abagi Kullaninmi

Usage of Smith chart

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil i¢i Smavlan
(Midterm Exams)

2

20

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinaw1
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Transmisyon Hat Teorisi |
2 Transmisyon Hat paramerteleri, Kayipsiz, yiikli hatlar [
3 Smith Abagi Il
4 Kaynak ve yiikte empedans uygunsuzlugu, ¢eyrek dalga transformatorii 11l
5 Kayiph Transmisyon hatlari, eslenik empedans uydurma 11l
6 Empedans uydurma, Transmisyon hatlarinda gegici olaylar, 11l
7 Hat iizerinde darbe yayilimi, Ara Sinav | |
8 Mikroserit hatlar, Mikrodalga devre analizi, S-parametreleri 11l
9 Isaret akis graflar, S-parametreleriyle devre analizi prensipleri v
10 T-jonksiyonlari, hibrit ve ring kuplor, yonlii kuplor v
11 Aktif mikrodalga devreleri, dinamik aralik, giiriiltii \Y
12 Mikrodalga Sistemlerine giris: Antenler, kazang, 191ma diyagram V
13 Kazang, 151ma diyagrami, Ara Sinav |l V
14 Mikrodalga Haberlesme Sistemleri, propagasyon, radar, radyometre, 1sitma, giivenlik \%
COURSE PLAN
Course
Weeks Topics Outcomes

1 Transmission line theory, |

2 Transmission line parameters, terminated lossless line |

3 Smith chart I

4 Generator and load mismatches, quarter wave transformer 11l

5 Lossy transmission lines, conjugate matching 11l

6 Impedance matching, transients 11l

7 Pulse propagation, Midterm Exam | [

8 Microstrip lines, Microwave network analysis, S-parameters 1"l

9 Signalflowgraphs v

10 T-junctions, hybridand ring coupler, directionalcoupler [\

11 Active microwavecircuits, dynamicrange, noise \Y

12 Introduction to microwave systems: Antennas, parameters \Y

13 Pattern characateristics, Midterm Exam Il \YJ

14 Microwave communication systems, radar, radiometry, microwave propagation, heating, safety \Y




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

Katki
ELEKTRONIK VE HABERLESME MUHENDISLIGi PROGRAM CIKTILARI Seviyesi
TIK|Y
1 Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda X
uygulama becerisi
2 Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglk, X
tiretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda ¢alisma yetisi X
5 Elektronik ve Haberlegsme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢ozme becerisi X
6 Mesleki ve etik sorumluluklarm dogru algilanmasi X
7 Etkin iletisim kurma becerisi X
8 Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru X
algilanmasi
9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X
10 | Gincel sorunlar konusunda biling X
11 | Modern miihendislik arag, yontem ve yetilerini mithendislik uygulamalarinda kullanabilme becerisi X
12 | Kalite bilinci X
13 | Bireysel ve takim i¢inde galigma becerisi X

Contribution of the Course to Electronics&Communication Engineering Programme
C: Completely, P: Partially, N: None

Level of
ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM Contribution
OUTCOMES C P|N
1 An ability to apply knowledge of mathematics, science, and engineering to Electronics &Communication 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 Electronics &Communication 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 Electronics &Communication X
Engineering
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 | Anability to function individually as well as part of a team X
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

3.4.2013




