COURSE CATALOG FORM
(DERS KATALOG FORMU)

Course Code: ELEC4603

(Dersin Kodu)

Course Name: Microwave Engineering
(Dersin Adi): Mikrodalga Miihendisligi

Semester | Lc+L+PS | Local Credit | ECTS Language Category (Inst(r;:::i):?lllt\:lne_}thod On Kosullan
(Yaniyil) |(D+L+U)| (Yerel Kredi)| (AKTS) |(Dersin Dili)|(Dersin Tiirii) .. ? . ? (Prerequisites)
Yontemi)
English Core ELEC2202,
(3+0+0) 3 > (ingilizce) | (Zorunlu) Course ELEC22120

Course Objectives

(Dersin Amaci)

The goal of the course is to provide students with a knowledge and
understanding of RF and microwave frequency electronic circuits and
communication subsystems such as power dividers, directional couplers,
matching circuits, filters, amplifiers and antennas. The students will be
equipped with high frequency circuit modelling techniques and computer
aided analysis and design skills for microwave circuit applications.

Dersin amaci yliksek frekanslarda calisan elektronik devreler ve glic boliic,
yonla kuplér, uyumlama devreleri, filitre ve yikselteg iletisim alt sistemlerini
tanitmaktir. Ogrenciler bu sistemlere yonelik bilgisayar destekli modelleme,
analiz ve tasarim teknikleri hakkinda bilgi ve beceri edineceklerdir.

Course Content
(Dersin igerigi)

Introduction to microwave engineering. Transmission lines. Impedance
transformation and matching. Smith Chart. Microwave network analysis,
matrix representations, generalized scattering parameters. Power dividers
and directional Microwave filters. Microwave

couplers. amplifiers.

Introduction to antennas and microwave propagation.

Mikrodalga miihendisligine giris. iletim hatlarl. Empedans déniisimii ve
uyumlastirma. Smith abagi. Mikrodalga devre analizi, matris gosterimleri,
genellestiriimis sacilim parametreleri. Gil¢ bdllciler ve yonli baglaglar.
Mikrodalga slizgecleri. Mikrodalga yikseltecleri. Antenler ve mikrodalga
yayillhimina giris.

Course Learning Outcomes
(Dersin Ogrenme Ciktilar)

1. Analyze Transmission Line circuits at RF and microwave frequencies.[3]

2. Identify Smith Chart and use it for the analysis and design of matching
circuits. [3,7]

3. Identify the characterization of two-port microwave networks using
impedance, admittance, ABCD and Scattering parameters. [3, 7]

4. Computer aided analysis and design of microwave filters, power dividers,
and directional couplers. [3,7]

5. Identify the microwave amplifier principles and use S-parameters for the
maximum gain design of amplifiers. [3, 7]

6. Identify the characteristic of microwave antenna radiation and its hazards.

(3]

1.RF ve mikrodalga frekanslarinda iletim hatli devrelerin analizini yapar. [3]
2. Smith abagini tanir ve uyumlama devrelerinin analiz ve tasariminda
kullanir. [3, 7]

3. iki kapili mikrodalga devrelerinin empedans, admitans, ABCD ve Saginim
parametreleri ile karakterize edilmesini tanir. [3, 7]

4. Mikrodalga filitrelerin, yonli kuplor ve glic bolicilerin bilgisayar destekli
analiz ve tasarimini yapar. [3, 7]

5. Mikrodalga yilikselteg prensiplerini tanir ve S-parametrelerini maksimum

kazancli yikselteg tasariminda kullanir. [3, 7]




6. Mikrodalga antenlerinin dalga yayilim karakteristiklerini ve isimanin
zararl etkilerini tanir.

ISCED Category of course 52

(Dersin ISCED Kategorisi)

Textbook “Microwave Engineering”, 3rd Ed., David M. Pozar, John Wiley & Sons, 2005
(Ders Kitabi)

Other References “Fundamentals of Applied Electromagnetics”, F.T. Ulaby, E.Michielssen,
(Yardimci Kaynaklar) U.Ravaioli, 2010

“RF Circuit Design”, Theory and Applications, Reinhold Ludwig and Pavel
Bretchko, Prentice Hall

COURSE PLAN
(DERS PLANI)

Week | Topics
(Hafta) [(Konular)

Introduction to microwave engineering and transmission lines

1 (Mikrodalga iletim hatlarina ve mikrodalga miihendisligine giris)
2.3 Transmission line theory, analysis of terminated transmission lines
(lletim hatti kurami, Sonlandirilmis iletim hatlarinin analizi)
4-5 Smith Chart and impedance matching applications
(Empedans uyumlama ve Smith abagi uygulamalari)
6 Microwave network characterization: Impedance, Admittance, ABCD and Scattering matrices
(Mikrodalga devre karakterizasyonu: Empedans, Admitans, ABCD ve Sa¢inim parametreleri)
7 Power dividers and directional couplers

(Glcg bolacdler, yonli kuplorler)

Microwave Filters: Butterworth and Chebyshev characteristics, filter transformations, distributed
8-9 filter design
(Mikrodalga filtreler: Butterworth ve Chebyshev karakteristikleri, filtre donlstmleri)

Microwave amplifiers: Design of maximum gain amplifiers

10-11 (Mikrodalga yukseltecleri: Maxsimum kazangli ylkseltec tasarimi)
12-13 M?crowwave tra.nsmit—receive s.ystems and antennas
Mikrodalga verici-alici sistemleri ve antenler)
14 Microwave propagation and hazards
(Mikrodalga 1sinimi ve zararl etkileri)
DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)
Activities (Etkinlikler) Quantity (Adet) Contribution (Katki Orani) (%)
Projesi (Term Project)/Dénem Odevi 1 30
Derse Devam (Attendance) 14 -
Odevler (Homework) 1 -
Arasinavlar (Midterm Exams) 1 30
Laboratuar (Laboratory) 1 -
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100




(ECTS WORKLOAD TABLE)
AKTS iS YUKU TABLOSU

Dersin AKTS Kredisi (Toplam is Yiikii / 25)

(COURSE ACTIVITIES) Sayi Siire (Saat) | s Yiikii (saat)

DERS ETKINLIKLERI (Quantity) (Time (h)) (Work - Load
(h))

(Lectures) 14 3 42

Ders Siiresi

Final Exam (Preparation included) 1 15 15

(Yaniyil Sonu Sinavi (Hazirlik Siiresi Dahil))

Donem Oc?ew / Projesi 1 35 35

(Term Project)

Out class working time

(Sinif Digi1 Caligma Siiresi) 12 2 24

Midterm Exams (Preparation included) 1 10 10

(Arasinavlar (Hazirlik Siiresi Dahil))

Total Wo.rk - Load (h) 126

(Toplam Is Yiikii (saat))

(ECTS Credits of the course (Total Work - Load / 25)) 5
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