2023 - 2024 / EELK314 - Microwave Techniques / Microwave Techniques

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Microwave Techniques / Microwave Techniques

Ders Kodu / Course Code

EELK314

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Transmisyon hatlarindaki tek boyutlu dalga ve toplu parametreli devre yaklagiminin
temelleri.

Fundamentals of one-dimensional wave and collective parameter circuit approach in
transmission lines.

igerigi / Content

RF ve Mikrodalga Teknolojisi temel dzellikleri; Toplu ve Dagilmis Parametreli
Devreler.Yayllma Gecikmesi, Duran Dalgalar; Dagiimis Devre Analizi:S-Parametreleri;
Analitik ve Grafiksel (Smith Abag@i) Metodlar.Bir kaynaktan bir ylike transmisyon hatti
Maximum Gug aktanimi, Temel Empedans Uydurma Devreleri ve Sentezi

RF and Microwave Technology basic features; Bulk and Distributed Parameter
Circuits.Propagation Delay, Standing Waves; Distributed Circuit Analysis: S-
Parameters; Analytical and Graphical (Smith Chart) Methods.Transmission line from a
source to a load Maximum Power Transfer, Basic Impedance Matching Circuits and
Synthesis

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1. D.K.Cheng, Field and Wave Electromagnetics, Addison Wesley,
2. R.E. Collin, Foundations for Microwave Engineering, McGraw-Hill,

1. D.K.Cheng, Field and Wave Electromagnetics, Addison Wesley,
2. R.E. Collin, Foundations for Microwave Engineering, McGraw-Hill,

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr.ilhan GARIP




OGRENME GIKTILARI / LEARNING OUTCOMES

Ability to analyze a Distributed Parameter Circuit
Narrow-band Impedance Matching circuit design for power flow and Maximum Power along the

transmission line

tasarimi
Transmisyon hat devrelerinin grafiksel ¢6zim, Smith abagi Graphical solution of transmission line circuits, Smith chart

Dagilmis Parametreli Devreyi analiz edebilme
Transmisyon hatti boyunca giic akisi ve Maksimum Gii¢ i¢in Dar-bandli Empedans Uydurma devresi

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teknikleri/Teaching Methods On Hazirlik / Preliminary

Teorik Dersler / Theoretical Uygulama Lab

Techniques

1 iletim Hatlarina Giris

Introduction to Transmission Lines

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

2 Toplu-Eleman Modeli ve iletim Hatti Esitlikleri

Bulk-Element Model and Transmission Line Equations

Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary

Techniques

3 iletim Hattinda Dalga Propagasyonu

Wave Propagation in the Transmission Line

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

Kayipsiz iletim Hatti, Yansima Katsayisi, Duran Dalgalar, iletim
Hattinin Giris Empedansi

Lossless Transmission Line, Reflection Coefficient, Standing Waves,
Input Impedance of Transmission Line

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

Kayipsiz iletim Hattinda Ozel Durumlar: Kisa Devre Sonlandirma,
5 Acik Devre Sonlandirma, Uzunluklu Hat, Geyrek Dalga Dénistrict,
Uydurulmus lletim Hatti

Special Cases in Lossless Transmission Line: Short Circuit
Termination, Open Circuit Termination, Length Line, Quarter Wave
Converter, Fitted Transmission Line
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 iletim Hattinda Giig Akisi: Anlik Giig, Ortalama Giig
Power Flow in Transmission Line: Instantaneous Power, Average
Power
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 iletim Hattinda Gegici Dalgalar: Gegici Dalga Cevabi
Transient Waves in the Transmission Line: Transient Wave
Response
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Bir Transmisyon Hatti boyunca Gug¢ akisi : Hattin bir pozisyonunda
Gelen ve Yansiyan Giic bilesenlerinin ve Net Glgtin Kaynak
8 maximum glicl, ZS ve ZL sonlandirmalari ve hat parametrelerinin
fonksiyonu olarak elde edilmesi; Yansitma ve Joule Kayiplar;
uygulamalar
Power flow along a Transmission Line: Obtaining Incoming and
Reflected Power components and Net Power at one position of the
line as a function of Source maximum power, ZS and ZL terminations
and line parameters; Reflection and Joule Losses; apps
. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglzﬁill(rlgri/%gggi\rgz Methods On Hazirlik / Preliminary
Techniques
9 Ara sinav
Midterm
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab -?gl:ﬁ"l(rreri/?rgsgi\éz Methods On Hazirlik / Preliminary
Techniques
10 Smith Abagi: Parametrik Esitlikler, Giris Empedansi

Smith Chart: Parametric Equations, Input Impedance
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Smith Abagi: SWR, Gerilim Maksimumu ve Minimumu, Empedans -
Admitans D6nlisimu
Smith Chart: SWR, Voltage Maximum and Minimum, Impedance -
Admittance Conversion
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;;{g:{ﬁz:ggi\éz Methods On Hazirlik / Preliminary
Technigues
Empedans Uydurma: Devre Elemanlari ile Uydurma (L Devreleri),
12 Tek Yan-Hat Uydurma, Cift Yan-Hat Uydurma, Ceyrek Dalga
Doénistiriicy, Inceltiimis Hatlar
Impedance Fitting: Fitting with Circuit Elements (L Circuits), Single
Side-Line Fitting, Double Side-Line Fitting, Quarter Wave Converter,
Thinned Lines
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
13 Empedans Uydurma: Tek Yan-Hat Uydurma, Cift Yan-Hat Uydurma,
Ceyrek Dalga Dondstiriict
Impedance Fitting: Single Side-Line Fitting, Double Side-Line Fitting,
Quarter Wave Converter
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
14 Empedans Uydurma: Genis Bandli Empedans uydurma,Kiiglik
Yansimalar Teorisi, Yumusak gegisli hatlar Hatlar
Impedance Matching: Wide-Band Impedance Matching, Small
Reflections Theory, Soft Transition Lines Lines
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
15 Final Sinavi

Final Examination
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

S e et eEes Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Bireysel Calisma / Self Study 1 20.00 20.00
Butlinleme Sinavi / Makeup Examination 1 1.00 1.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Problem Gézumu / Problem Solving 1 20.00 20.00
Toplam / Total: 21 86.00 125.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 125.00/25.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 125.00 / 25.00 = 5.00 ~ 5.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 |1.1.7 [1.1.8 | 1.1.9 [1.1.10[1.1.11]1.1.12[1.1.13

1.Dagilmis Parametreli Devreyi
analiz edebilme

Transmisyon hatti boyunca giic
akisi ve Maksimum Gui¢ igin
Dar-bandli Empedans
Uydurma devresi tasarimi
Transmisyon hat devrelerinin
grafiksel ¢6zimi, Smith abag: /
Ability to analyze a Distributed
Parameter Circuit

Narrow-band Impedance
Matching circuit design for
power flow and Maximum
Power along the transmission
line

Graphical solution of
transmission line circuits, Smith
chart

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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