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Dersin Adi: Mikrodalga Miihendisligi

Course Name: Microwave Engineering

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 362/362E 6 3 6 3 - -
Bo6liim / Program Elektronik ve Haberlesme Miihendisligi
(Department/Program) | (Electronics and Communication Engineering )
Dersin Tirii Zorunlu (Compulsory) Dersin Dili Turkce/ingilizce
(Course Type) (Course Language) | Turkish/English
Dersin Onkosullan EHB 313 min DD veya EHB 313E min DD
(Course Prerequisites)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene | njatematik Temel Miihendislik Ik Tasarim Genel Egitim
Katkist, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - - 100 -

Dersin Tanimi

(Course Description)

iletim Hatti Teorisi, esdeger devre modeli, iletim hat parametreleri ve Telgrafcilar
Denklemleri, sinlizoidal halde iletim hatlari, gerilim ve akim dalgalari, sonlandiriimis
kayipsiz ve kayipliiletim hatlari ve 6zel durumlari, giic iletimi, Smith Abagi, gecici halde
iletim hatlari, empedans uyumlama, sacilma parametreleriile mikrodalga devrelerinin
analizi, glc¢ bollclleri ve yonli kuplorler, mikrodalga rezonatorleri, mikrodalga
devrelerinde dinamik aralik ve girdlti

Transmission line theory, equivalent circuit model, transmission line parameters and
Telegrapher equations, transmission lines in sinusoidal state, voltage and current
waves, terminated lossless and lossy transmission lines and their special cases, power
transmission, The Smith Chart, transients on a transmission line, impedance matching,
microwave network analysis using scattering parameters, power dividers and
directional couplers, microwave resonators, dynamic range and source of noise in
microwave circuits

Dersin Amaci

(Course Objectives)

1. Stirekli ve gegici halde iletim hatlari, empedans uyumlama, S parametreleri, giic
boliculeri ve yonli kuplorler, mikrodalga rezonatérleri gibi mikrodalga
miihendisliginin temel konularina ait bilgileri 6grencilere kazandirmak.

2. Mikrodalga frekanslarinda kullanilan temel devre ve alt sistemlerin analizi ve sentezi
icin kullanilan yontemleri tanitmak.

1.To provide the students the knowledge of basic principles of microwave engineering
such as transmission lines, impedance matching, S parameters, power dividers and
directional couplers, microwave resonators.
2. To introduce methods used for the analysis and synthesis of basic circuits and
subsystems used in microwave frequencies.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1. TEM modlu transmisyon hatlarinda akim ve gerilim i¢in frekans ve zaman domeni
analizleri yapar.

2. Smith Abagi kullanabilir.

3. Hat Uzerinde darbe yayilimini bilir.

4. Empedans uyumlama devresi tasarlayabilir.

5. S-parametreleriyle devre analizi yapar.

6. Mikrodalga rezonatorlerini, glic bollculerini ve yonli kuploérleri bilir.

7. Mikrodalga devrelerinde dinamik aralik ve giirtiltiyi bilir.




Students who pass the course will be able to:

time domain.

1. Analyze the TEM mode transmission line for current and voltage in frequency and

2. Use Smith Chart.
3. Know the pulse transmission on lines.
4. Design an impedance matching circuit.
5. Analyze the circuits by S parameters
6. Know microwave resonators, power dividers and directional couplers.
7. Know dynamic range and source of noise in microwave circuits
Dersin
Hafta Konular Ogrenme
Ciktilan
1 iletim Hatti Teorisi 1
2 Esdeger devre modeli, iletim hat parametreleri ve Telgrafcilar Denklemleri 1
3 Sinlizoidal halde iletim hatlari, karakteristik empedans, gerilim ve akim dalgalari 1
4 Sonlandirilmis kayipsiz ve kayipli iletim hatlari ve 6zel durumlari, power transmission 1
5 Smith Abagi 2
6 Gegici halde iletim hatlari 3
7 Yansima diyagramlari, Darbe uyarimi 3
8 Empedans uyumlama, L devreleri 4
9 Tek ve ¢ift yan hatla empedans uyumlama 4
10 Mikrodalga devre analizi, Z ve Y parametreleri 5
11 S parametreleri ve sacilma matrisi, genellestirilmis sacilma parametreleri 5
12 Sacilma matrisinin 6zellikleri, referans diizlemlerin 6telenmesi, isaret akis graflari, 5
kaskat bagli devrelerin sagcilma matrisi
13 Gug bolucileri ve yonli kuplorler 6
14 Mikrodalga rezonatorleri, mikrodalga devrelerinde dinamik aralik ve giirilti 7
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Transmission line theory 1
2 Equivalent circuit model, transmission line parameters and Telegrapher equations 1
3 Transmission lines in sinusoidal state, voltage and current waves, characteristic 1
impedance
a Terminated lossless and lossy transmission lines and their special cases, power 1
transmission
5 The Smith Chart 2
6 Transients on a transmission line 3
7 Reflection diagrams, pulse excitation 3
8 Impedance matching, L networks 4
9 Single and double stub impedance matching 4
10 Microwave network analysis, Z and Y parameters 5
11 S parameters and scattering matrix, generalized scattering parameters 5
12 Properties of scattering matrix, shifting in reference planes, signal flow graph, 5
scattering matrix of cascaded networks
13 Power dividers and directional couplers 6
14 Microwave resonators, dynamic range and source of noise in microwave circuits 7




Dersin Elektronik ve Haberlesme MiihendisligiOgrenci Ciktilariyla iliskisi

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

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

X

Kiresel, kiiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, glivenlik ve
refahi gbz 6niine alarak ¢6zim Ureten mihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢6ziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

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

Tarih (Date) Béliim onayi (Departmental approval)




