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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
Haberlesme Elektronigi Devreleri Communication Electronics Circuits
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)
EHB429E 8 3 5 3 - -

Béliim / Program

Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi

(Department/Program) (Electronics&Communication Engineering Department/ Electronics& Communication Engineering
Programme)

Dersin Tiirii - . Dersin Dili Lo .

(Course Type) Secimli (Elective) (Course Language) Ingilizce (English)

Dersin Onkosullar .

(Course Prerequisites) EHB 335/335E min DD

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim

katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

(Course Category
by Content, %)

15 35 50 -

Dersin icerigi

(Course Description)

Siklik Déniistiiriicti ve Karistiricr olarak kullanilan devreler. Dogrusal RF Gii¢ Kuvvetlendiriciler ; A ve B
Smufi ¢aligimlar, Yiiksek Verimli Egrisel Giig Kuvvetlendiricileri; Gerilim ve Akim Anahtarlamali D-Sinifi
¢alisim,E ve F —Sinifi ¢alisimlar, EKC Devreleri ve Siklik Sentezleyiciler;Cift-Mod Béliicii Tiirli ve Sayisal
Siklik Sentezleyiciler

Circuits which are used as Frequency Converters and Mixers, Linear RF Power Amplifiers; Class-A and B
operations, High Efficiency Non-Linear Power Amplifiers; Voltage and Current Switching Class-D
operation, Class-E and F operations, PLL Circuits and Frequency Synthesizers; Dual-Mode Divider Type
and Digital Frequency Synthesizers

Dersin Amaci

(Course Obijectives)

1. Siklik Dondistiiriicti ve karistiricilarin ¢alisim ilkelerini belirtmek ve tiirlerini tanitmak,
doniistliriicli kazanci tanimlarini ve farkl karistiricilar i¢in bagintilarini vermek.

2. Dogrusal ve egrisel RF gii¢ kuvvetlendiricilerde ¢ikis giicii, verim ve giic kazanci
bagmtilarini karsilagtirnml olarak vermek,

3. EKC ilkelerini vermek ve EKC’lerde kararlilik, yakalama ve kilitli kalim bagintilarini
ayrintili olarak incelemek, siklik sentezleyici tiirleri tanitmak ve incelemek.

1.To give the operation principles of the frequency converters and mixers and their types, the
definations of transducer gain and its equations for different types of mixers

2. To give the equations for the output power, efficiency and the gain for the Linear and Non-
Linear power amplifiers.

3.To introduce the principles of PPL, investigate the stability, capture and locking range
equations in detail, introduce the types of frequency synthesizers and investigate them.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

I. Siklik Déniistiiriicii ve karigtiricilarin ¢alisim ilkeleri ve tiirleri konusunda yeterli bilgi
birikimi ve doniistiiriicli kazanci bagintilarin1 yazabilmek ve irdeleyebilmek yeteneginin
kazanimi,
I1.Dogrusal gii¢ kuvvetlendiricilerinde en yiiksek ¢ikis giicii ve elde edilebilir verimin
smirlarinin belirlenimi ve dogrusalliklarini sinirlayan parametrelerin neler oldugu bilinci,
I1l. D, E ve F-sintifi egrisel RF gii¢ kuvvetlendiricilerde ¢ikis giicii, verim ve gii¢ kazanci
sinirlarinin belirlenimi ve ¢alismalarint sinirlayan parametrelerin neler oldugu bilinci,
IV. EKC ¢aligsma ilkeleri, tiirleri, kararliliklarini sinirlayan parametreler ve kompanzasyon
yontemleri konusunda yeterli bilgi birikimi,
V. Dogrudan ve Dolayli yontemle gergeklenebilen siklik sentezleyicileri konusunda bilgi birikimi ve
iletisim dizgelerinde kullanilan EKC’li sentezleyiciler konusunda ayrintilt bilgi birikiminin saglanima,
V1. Sayisal Siklik Sentezleyiciler tiirleri ve ¢aligma ilkeleri konusunda tanitici bir bilgi
birikiminin saglanimi

1. Sufficient knowledge on the operation principles and the types of frequency converters and
having the ability to write the transducer gain equations and to evaluate them.

1. Determining the limits of the maximum output power and the available efficiency in the
linear RF power amplifiers and the knowledge of the parameters which limit the linearity.

111. Determining the limits of the maximum output power, efficiency and the power gain in Class-
D, E and F non-linear RF Power Amplifiers and the knowledge of the parameters which limit
their operation.

IV. A sufficent knowledge on the Operation principles of PLL , their types and the parameters
which limit their stability and the methods of compensations.EKC ¢aligsma ilkeleri, tiirleri,

V. A sufficent knowledge on the frequency synthesizers which are realized by Direct and in-Direct

methods and the PLL synthesizers which are widely used inside the whole communication systems.

VI. Introductory knowledge on the digital frequency synthesizer types and their operating principles.




Ders Kitabi J. R. Smith,”Modern Communication Circuits”, Mcgraw-Hill, 1998
(Textbook)
Diger Kaynaklar D. Leenaerts, j. V. D. Tang &c. S. Vaucher, “Circuit Design for RF Transceivers”, Kluwer

(Other References)

Academic Publishers, 2001

Odevler ve Projeler

(Homework & Projects

1- BJT VE MOSFET lerin egrisel modelleri.
2-RF de parazitlerin eleman davranislari iizerine etkilerinin incelenimi.

1-Non-Linear Models of BJT and MOSFETSs
2-Effects of parasitics on the device performances at RF

Laboratuar Uygulamalar:

(Laboratory Work)

NO LABORATORY WORK

Bilgisayar Kullamim

(Computer Use)

Hesaplanmis ve bilgisayar yazilim ¢iktilariyla bulunan karistirici devre davraniglarmin
karsilastirimi. Degisik RF gii¢ kuvvetlendiricilerinin Microwave Office programi kullanilarak
¢ikig giicleri ve verimlerinin kargilagtirimlari.

Comparison of the mixer performances between the calculated and the computer software
outputs. Output power and efficiency comparison of the various RF power amplifiers by using
Microwave Office program.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Smavlan 2 30

(Midterm Exams)

Kisa Smavlar 4 20

(Quizzes)

Odevler 4 10

(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Siklik Doniistiiriiciiler ve Kanstiricilar(Dengesiz, Dengeli, edilgen ve etkin) [
2 TD yapilarinda kullanilan Etkin Karistirict yapilari. 1. Kisa-Sinav. |
3 Dogrusal Gii¢ Kuvvetlendiricileri, A , B-Sinifi 1
4 C-Sinifi Giig Kuvvetlendiricileri ve Modiilatorler, 2. Kisa-Sinav 1l
5 Yiiksek Verimli Giig¢ Kuvvetlendiricileri; D-Sinifi ¢alisim ilkeleri. 11
6 1. Ara-Smav I-11
7 Simetrik Siiriimlii Gerilim ve Akim Anahtarlamali D-Smifi RF Gii¢ Kuvvetlendiricileri. 11
8 E-Sinifi Calisim. Kazang ve Verim Hesaplamalari, F-Sinifi Caligim ilkeleri, 3. Kisa-Smav 11
9 EKC Devreleri Caligim Ilkeleri I\
10 Tiir-1I ve III EKC Devreleri, Kararlilik 6lgiitleri. 1\
11 Siklik Sentezleyicileri Ilkeleri; Dogrudan ve Dolayli Siklik Sentezleyiciler. \Y
12 2. Ara-Sinav 1-1v-V
13 Cok-cevrimli Calisim. Cift-Mod Boliiciilii Tiirden Sentezleyiciler. 4. Kisa-Sinav V
14 Sayisal Siklik Sentezleyiciler VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Frequency Converters and Mixers(Single- ended, balanced , passive and Active) I
2 Active Mixer structures used in ICs, 1% Quiz I
3 Linear Power Amplifiers; Class-A, B ]
4 Class-C Power Amplifiers and Modulators, 2nd Quiz ]
5 High Efficiency Power Amplifiers; Basic Class-D operation. 1l
6 1% Mid-Term Exam . I-11
7 Push-Pull Type Voltage and Current Switching Class-D RF Power Amplifiers 1l
8 Class-E operation, Gain and Efficiency Calculations, Basic Class-F operation, 31 Quiz 11
9 PLL Circuits Basic operation v
10 Type-Il and 111 PLL Circuits. Stability criterias v
11 Principles of the frequency synthesizers; Direct and In-Direct synthesizers, \Y
12 2" Mid-Term Exam 1-1V-V
13 Multi-loop operation, Dual-Mode Divider Type Synthesizers, 4™ Quiz \Y
14 Digital Frequency Synthesizers VI




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

ELEKTRONIK VE HABERLESME MUHENDISLiGi PROGRAM CIKTILARI

Katki
Seviyesi

T

K

Y

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

X

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

Amaca yonelik sistem, sistem bilegenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik,
saglik, liretilebilme ve siirdiiriilebilme gibi gercek kisitlar altinda tasarlayabilme becerisi

Cok disiplinli konularda caligma yetisi

x

Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢6zme
becerisi

Mesleki ve etik sorumluluklarin dogru algilanmasi

Etkin iletigsim kurma becerisi

Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve cevresel diizeyde etkilerinin dogru
algilanmasi

Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi

x| X [ XX

Giincel sorunlar konusunda biling

Modern miihendislik arag, yontem ve yetilerini miihendislik uygulamalarinda kullanabilme becerisi

Kalite bilinci

Bireysel ve takim i¢inde ¢aligma becerisi

X |X

Contribution of the Course to Electronics&Communication Engineering Programme

C: Completely, P: Partially, N: None

ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM

Level of

Contribution

OUTCOMES

C

P

N

An ability to apply knowledge of mathematics, science, and engineering to Electronics
&Communication Engineering problems

X

An ability to design and conduct experiments, and to analyze and interpret gathered data

w

an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

An ability to function on multi-disciplinary teams

x

An ability to identify, formulate, and solve Electronics &Communication Engineering problems

An understanding of professional and ethical responsibility

An ability for effective communication

® N (NG bk

An ability to understand and correctly interpret the impact of engineering solutions in a
social/global context

An ability to engage in life-long learning to follow developments in Electronics &Communication
Engineering

X | X XX

A knowledge and understanding of contemporary issues

11

An ability to skillfully use modern engineering tools and techniques necessary for engineering
design, analysis and applications

12

A recognition of the need for quality

13

An ability to function individually as well as part of a team

XX

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

29™ July 2009




