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Dersin Adi

Course Name

Devre Sentezi

Network Synthesis

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB332 6 3 5 3 - -
EHB 332F

Boéliim / Program

Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi
(Electronics&Communication Engineering Department/ Electronics&Communication Engineering

(Department/Program) Programme)

Dersin Tiirii Dersin Dili , P,

(Course Type) Zorunlu (Compulsory) (Course Language) Tiirkge/Ingilizce
Turkish/English

Dersin Onkosullar
(Course Prerequisites)

EHB 232 min DD veya EHB 232E min DD veya ELE 242 min DD veya ELE 242E min DD
veya ELE 232 min DD veya ELE 232E min DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim
(Basic Sciences)

Temel Miihendislik
(Engineering Science)

Miihendislik Tasarim
(Engineering Design)

Insan ve Toplum Bilim
(General Education)

100

Dersin icerigi

(Course Description)

Devre sentezi sorunu. Yaklagiklik problemi ve frekans doniigiimleri, Genlik ve frekans normalizasyonu.
Pasif devre sentezi: 1-kapili pasif devre sentezi. Pozitif reel fonksiyonlar. LC, RC, RL, RLC devrelerinin
sentezi: Cauer ve Foster devreleri. 2-kapili pasif devrelerin sentezi: Pozitif reel matrisler. 2-uglularin
sentezine indirgenmis 2-kapili devre sentezi. Basamakli devre sentezi. Sifir kaydirma yontemi. Aktif devre
sentezi: Ayristirma, katsay1 eslestirme ve isaret akis diyagrami yontemleri. Modern aktif elemanlarla (akim
tastyici, OTA, opamp) aktif devre sentezi ornekleri

Network synthesis problem. Filter approximation: Butterworth and Chebsyhev approximations, impedance
and frequency normalization, Passive network synthesis: Positive real functions. Synthesis of LC, RC, RL,
RLC networks: Cauer's and Foster's realizations. Synthesis of passive 2-ports, Positive real matrices,
Synthesis of 2-ports converted to synthesis of 2-terminals. Ladder network synthesis: zero shifting
technique. Active network synthesis: decomposition, coefficient matching and signal flow graph methods.
Examples of active network synthesis using modern active devices (current conveyor, OTA, opamp)

Dersin Amaci

(Course Obijectives)

1 Pasif ve aktif devrelerin elde edilmesindeki temel sorunlar ve yontemlerin tanitilmast.
2. Giinlimiiz teknolojisine uygun yapi taslari kullanilarak yeni siizgeg¢ devrelerinin gerceklestirilebilmesinin
saglanmasi.

1. To summarize basic problems and methods of the passive and active circuit realization
2. To realize filter circuits using state-of-art circuit elements.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Dersi basariyla tamamlayan 6grenciler;

1. Bir kapil pasif devre sentezi

1. iki kapili pasif devre sentezi

I11. Temel aktif devre sentezi

IV. Filtre fonksiyonlarin1 Butterworth ve Chebyshev yaklasiklik fonksiyonlarini kullanarak bulma
becerilerini kazanur.

Students who pass the course will be able to:

1. design 1-port passive networks

11. design 2-port passive networks.

I11. design 2-port passive networks.

1V. Determining filter functions using Butterworth and Chebyshev filter approximation.




Ders Kitab1 F. Anday, Devre Sentezine Giris, ITU Elektrik-Elektronik Fakiiltesi Ofset Baski
(Textbook) Atolyesi Ders Notu (Genisletilmis 6. Bask1)

Diger Kaynaklar 1. H.Y.-Lam, Analog and Digital Filters:Design and Realization, Prentice Hall, 1979
(Other References) 2. G. Daryanani, Principles of Active Network Synthesis and Design, Wiley,1976

Odevler ve Projeler

(Homework & Projects

Ogrenciler ders boyunca 5 6dev hazirlamak zorundadirlar.

Students must prepare 5 assignments during the course.

Laboratuar Uygulamalari

(Laboratory Work)

bilgisayar kullanim

(computer use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Sinavlan 2 40
(Midterm Exams)

Kisa Sinavlar 2 10
(Quizzes)

Odevler 5 10
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Devre sentezi sorunu, tasarim yontemi |
2 1-kapili pasif devre sentezi. Pozitif reel fonksiyonlar |
3 1-kapili LC devrelerinin sentezi, Foster ve Cauer devreleri [
4 1-kapili RC (RL) devrelerinin sentezi |
5 1-kapili RLC devrelerinin sentezi |
6 2-kapih pasif devre sentezi, pozitif reel matrisler, Il
7 1-kapililarin sentezine indirgenmis yontemler I
8 Basamakli devre sentezi, direngle sonlandirilmig basamakh devre sentezi,Sifir kaydirma yontemi I
9 Aktif devre sentezi, devre modelinin 6ncelikle secildigi yontemler: ayrigim modeli 1"l
10 Katsayilar eslestirme yontemi 11
11 Devre modelinin éncelikle secilmedigi yontem: igaret akis diyagrami modeli 11l
12 Isaret akis diyagrami modeli rnekler 1"l
13 Siizgeg devreleri, frekans doniisiimleri, yaklagikli sorunu: Butterworth tiirii yaklagiklik 1\
14 Chebyshev tiirli yaklagiklik, Pasif ve aktif devrelerde normallestirme I-1v
COURSE PLAN
Course
Weeks Topics Outcomes

1 Network synthesis problem |

2 Passive network synthesis: Positive real functions. |

3 Synthesis of LC networks: Cauer's and Foster's realizations. [

4 Synthesis of RC (RL) Networks [

5 Synthesis of RLC Networks |

6 Synthesis of passive 2-ports, Positive real matrices, 1l

7 Synthesis of 2-ports converted to synthesis of 2-terminals. 1l

8 Ladder network synthesis: zero shifting technique. 1l

9 Active network synthesis: decomposition 11l

10 Coefficient matching methods 11

11 Circuit synthesis method independent of circuit topology: Signal flow graph methods 11

12 Signal flow graph methods and some examples 11l

13 Filter approximation: Butterworth approximations v

14 Chebsyhev approximations, Impedance and frequency normalization I-1Iv




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

ELEKTRONIK VE HABERLESME MUHENDISLiIGi PROGRAM CIKTILARI

Katka
Seviyesi

KI|Y

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

Elektronik ve Haberlegsme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi

Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglk,
tiretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi

Cok disiplinli konularda ¢alisma yetisi

X

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

Mesleki ve etik sorumluluklarm dogru algilanmasi

Etkin iletisim kurma becerisi

0 |[Njo|o|hs]| W [N -

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

Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi

Giincel sorunlar konusunda biling

Modern miihendislik arag, yontem ve yetilerini miithendislik uygulamalarinda kullanabilme becerisi

Kalite bilinci

Bireysel ve takim iginde ¢aligma becerisi

XXX 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
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 | Anability to function individually as well as part of a team X
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