iTUo
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adn

Course Name

RF Elektronigi Uygulamalar1

RF Electronics Applications

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)
EHB418E 7 3 5 3 - -

Boliim / Program
(Department/Program)

Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programt
(Electronics&Communication Engineering Department/ Electronics&Communication Engineering
Programme)

Dersin Tiirii
(Course Type)

Dersin Dili

(Course Language) Ingilizce (English)

Secimli (Elective)

Dersin Onkosullar
(Course Prerequisites)

EHB 335/335E or ELE 335/335E or ELE 331/331 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)
10 30 60 -

Dersin icerigi

(Course Description)

Radyo frekans telsiz iletisim teknolojilerinin temelleri; yiiksek frekanshi devre sistemlerdeki temel
kavramlar; aktif ve pasif devre tasarimi iizerine ornekler: Mikroserit yapili stizgegler, diigiik girtltali
kuvvetlendirici yapilari, AM ve FM modiilator/demodiilatér devreleri, PLL sentezleyiciler; Sistem
tasarimlar1: Radarlar, uzaktan algilama uygulamalari, radyo baglanti sistemleri

Fundamentals of radio communication systems; Basic concepts on high frequency systems and devices;
Active and passive circuit design examples: Microstrip filters, LNA, AM and FM modiilatér/demodulator
circuits, PLL synthesizer; System design applications: Radars, remote sensing, radio link

Dersin Amaci

(Course Obijectives)

1. Yiiksek frekans devre ve sistemlerindeki temel kavramlarin 6grenilmesi: Giiriiltii, kazang, empedans
uyumu, harmoniklerin etkileri, verim, S parametreleri vb.

2. Mikroserit yapil1 sistemlerin tasarimi: Mikroserit yapili siizgeg, anten, empedans uydurucu tasarimlari
3. Aktif devre tasarimi: Diisiik giiriiltiilii kuvvetlendirici ve kazang-giiriiltii-empedans iliskisi, isaret {iretim
ve kontrol teknikleri (gerilim kontrollii osilatdr, evre kilitlemeli ¢gevrim), temel modiilatdr ve demodiilator
yapilari, S parametreleri ile devre tasarimi, dogrusal olmayan devre tasarimi

4.Sistem tasarimi: Radyo baglanti sistemleri, radar, uzaktan algilama, uydu iletisimi

1. Basic concepts on high frequency circuits and systems: Noise, gain, impedance matching, harmonics
and effects, efficiency, S parameters etc.

2. Microstrip circuit design: Filters, antennas, impedance matching

3. Active circuit design: LNA and relation of gain-noise-matching, signal generators and controllers
(oscillators, PLLs), modulator and demodulator design, design with S parameters, nonlinear circuit design
techniques

4. System design: Radio links, radars, remote sensing

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

l. Yiiksek frekans kavramu ve isaretin dalga boyunun tasarimlara etkisi; yiiksek frekansli devre ve
sistemlerde kullanilan kavramlar ve tanimlar; empedans uyumu, en yiiksek gii¢ aktarimi, S
parametrelerinin kullanimi

. Pasif yapilarin kullanim alanlar, tasarim ilkeleri, mikroserit yapili pasif devrelerin tasarimi
I1. Giiriiltii kavrami, alig hassasiyeti, dinamik ¢alisim araligi kavramlari; diisiik gliriltiilii
kuvvetlendirici tasarimu ilkeleri, giiriiltii-kazang-empedans uyumu iliskisi
Dogrusal olmayan devre eleman1 modellerinin eldesi ve kullanimi, bu modeller ile devre tasarimi;
alic1 ve verici katlarindaki temel radyo frekans katlarinin yapilari ve tasarim ilkeleri, dogrusal
olmayan devre analizleri

RF sistemler, telsiz veri iletimi, anten kavramu, isaretlerin boslukta yayilmasi; RF elektroniginin
kapsamindaki giincel yiiksek teknolojiler

l. High frequency basics and effects of signal wavelength on circuit design; impedance matching,
maximum power transfer, S parameters

1. Passive circuits and design principles; microstrip structures
11 Noise, noise figure; receive sensitivity, dynamic range; low noise amplifier design, noise-gain-
matching relation
Nonlinear models, design with nonlinear models, active structures on a receiver/transmitter
system, active circuit design
RF systems, wireless communication, antennas, electromagnetic emission, advanced topics on RF




Ders Kitab: “RF Circuit Design, Theory and Applications” Reinhold Ludwig, Gene Bogdanov; Pearson Int.
(Textbook) 2009
Diger Kaynaklar 1) Microwave Engineering, David M. Pozar, WILEY 2011

(Other References)

2) Design of Ultra Wideband Power Transfer Networks; B. Siddik Yarman, WILEY 2010
3) High Efficiency RF and Microwave Solid State Power Amplifiers; Paolo Colantonio, Franco
Giannini, Ernesto Limiti, Wiley 2009

Odevler ve Projeler

(Homework & Projects

O1. Temel kavramlarin arastirilmasi, S Parametreleri, basit radyo alic1 yapisi

02. S Parametreleri ile kuvvetlendirici tasarimi

03. Sistem tasarim

P1. Ayrik Elemanli Stizge¢ Tasarimi

P2. Mikroserit Yapili Stizge¢ Tasarimi

Final Projesi: Aktif Devre Tasarimu (Diisiik giiriiltiilii kuvvetlendirici, kazang kati, osilator,
karistirici, modiilator, demodiilator)

HW1. Search on RF Fundamentals, S Parameters, Superheterodyne Radio Receiver
HW?2. Amplifier design with S Parameters

HW3. RF System Design

P1. Lumped Element Filter Design

P2. Microstrip Filter Design

Final Project: Active Device Design (LNA, Gain block, oscillator, mixer, modiilator,
demodulator)

Laboratuar Uygulamalan

(Laboratory Work)

1. Empedans Uyumu, Iletim Kayb1, Yansima, S Parametreleri
2. Kazang, 1 dB Bastirim Noktasi, 3. Harmonik Kesisim Noktas1, Verim

1. Impedance Matching, Insertion Loss, Reflection, S Parameters
2. Gain, p1dB, olP3, Efficiency

Bilgisayar Kullanim

(Computer Use)

Aktif ve pasif devre tasariminda biitlin ayrintilartyla S parametresi kullanimi, model yiiklemesi,
empedans uyumu, Smith abagi tizerinde ¢aligma, yapilmast; verilen 6dev ve projelerin
hazirlanmasi devrelerin serimlerinin hazirlanmasi; sistem benzetim ortamu ile genis 6lgekli
system tasarimlari (Microwave Office, ADS, HFSS, PSpice vb gibi yazilimlarin kullanilmast)

Student will use several software tools for active and passive circuit design (design with S
parameters, model import, working with smith chart etc.) to prepare projects and homeworks.
Suggested softwares: Microwave Office, ADS, HFSS, PSpice etc.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 1 15
(Midterm Exams)

Kisa Simavlar

(Quizzes)

Odevler 3 10
(Homework)

Projeler 2 10
(Projects)

Dénem Odevi/Projesi 1 15
(Term Paper/Project)

Laboratuar Uygulamasi 2 10
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Yiiksek Frekans Teknolojileri Hakkinda Genel Bilgi I
2 RF Tasarimda Genel ilkeler |
3 S Parametreleri ve Dogrusal Tasarim [
4 Pasif Yapilar (Siizgeg, Gii¢ Boliicii, Zayiflatici vb) 1l
5 Mikroserit Yapili Devreler I
6 RF Yapilarda Giirtiltii, Alig Hassasiyeti, Dinamik Aralik 11
7 Aktif Devre Elemanlar1 ve Dogrusal Modelleri I
8 Diisiik Giiriiltiilii Kuvvetlendirici Tasarinu Ilkeleri 11
9 Dogrusal Olmayan Tasarim Teknikleri v
10 Aktif Devreler | (Diyotlu Yapilar) [\
11 Aktif Devreler 1l (Osilator, Karistirict) I\
12 Aktif Devreler 111 (Yiiksek Giicli Glig¢ Kuvvetlendiricileri) v
13 Antenler, Yaymim ve Yiiksek Frekansli Sistemler \Y
14 RF Elektroniginde Ileri Teknolojiler V
COURSE PLAN
Course
Weeks Topics Outcomes

1 Fundamentals of the High Frequency Electronics I

2 RF Design Principles I

3 S Parameters and Linear Circuit Design I

4 Passive Structures (Filter, Divider, Diplexer etc.) 1

5 Microstrips 1l

6 Noise at RF Systems, Receive Sensitivity, Dynamic Range 11

7 Active Devices and RF Models 1l

8 LNA Design Principles v

9 Nonlinear Circuit Design v

10 Active Devices | (Including Diode) v

11 Active Devices Il (Oscillator, Mixer) v

12 Active Devices 11l (HP Power Amplifiers) \Y

13 Antennas and Emission \Y

14 Advanced Topics on RF Technologies I




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

ELEKTRONIK VE HABERLESME MUHENDISLiGi PROGRAM CIKTILARI

Katki

Seviyesi

K

Y

Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda
uygulama becerisi

Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonugclari yorumlama becerisi

X

Amaca yonelik sistem, sistem bilesenleri ve siireclerini, ekonomik, cevresel, sosyal, politik, etik, saglik,
iiretilebilme ve siirdiiriilebilme gibi gercek kisitlar altinda tasarlayabilme becerisi

X

Cok disiplinli konularda ¢aligma yetisi

X

Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢dzme becerisi

Mesleki ve etik sorumluluklarin dogru algilanmasi

Etkin iletisim kurma becerisi

@ (N|o|oh~| W [N -

Miihendislik uygulamalarinim toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru
algilanmasi

Yasam boyu dgrenme ve alanindaki gelismeleri izleyebilme becerisi

Giincel sorunlar konusunda biling

11

Modern mithendislik arag, yontem ve yetilerini miithendislik uygulamalarinda kullanabilme becerisi

12

Kalite bilinci

13

Bireysel ve takim i¢inde ¢alisma becerisi

XX X|X|X| X [X]|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 | A knowledge 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 | An ability to function individually as well as part of a team X

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

29 Aralik 2013
29" April 2013




