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Dersin Tanimi

Pasif devre sentezi: Pozitif reel fonksiyonlar. LC, RC, RL, RLC devrelerinin sentezi: Cauer
ve Foster devreleri, 2-kapil pasif devrelerin sentezi: Pozitif reel matrisler, 2-uclularin
sentezine indirgenmis 2-kapili devre sentezi, Basamakli devre sentezi: Sifir kaydirma
yontemi. Aktif devre sentezi: Ayristirma, katsayi eslestirme ve isaret akis diyagrami
yontemleri. Modern aktif elemanlarla (akim tasiyici, OTA, opamp) aktif devre sentezi
ornekleri. Yaklasiklik problemi ve frekans donlisimleri. Filtre gercekleme. Genlik ve
frekans normalizasyonu.

(Course Description)

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),
Approximation problem, frequency conversions, filter realization. Impedance and
frequency normalization.

Dersin Amaci

1 Pasif ve aktif devrelerin elde edilmesindeki temel sorunlar ve yontemlerin tanitilmasi
2. Glinim(z teknolojisine uygun yapi taslari kullanilarak yeni stizge¢ devrelerinin
gerceklestirilebilmesinin saglanmasi.

(Course Objectives)

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

Dersi basariyla tamamlayan 6grenciler asagidaki becerileri kazanir:

. Bir kapil pasif devre sentezi

II. Iki kapili pasif devre sentezi

lIl. Temel aktif devre sentezi

IV. Filtre fonksiyonlarini Butterworth ve Chebyshev yaklasiklik fonksiyonlarini
kullanarak bulma

(Course Learning
Outcomes)

Upon successful completion of the course, students will be able to:

I. To design 1-port passive networks

Il. To design 2-port passive networks.

Ill. To design 2-port active networks.

IV. Determining filter functions using Butterworth and Chebyshev filter
approximation.




DERS PLANI

Hafta

Konular

Dersin
Ogrenme
Ciktilan

Devre sentezi sorunu, tasarim yontemi

1-kapih pasif devre sentezi. Pozitif reel fonksiyonlar

1-kapili LC devrelerinin sentezi, Foster ve Cauer devreleri

1-kapili RC (RL) devrelerinin sentezi

1-kapil RLC devrelerinin sentezi

2-kapil pasif devre sentezi, pozitif reel matrisler,

1-kapihlarin sentezine indirgenmis yontemler

Basamakl devre sentezi, Sifir kaydirma yontemi
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Aktif devre sentezi, devre modelinin dncelikle secildigi yontemler: ayrisim modeli
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Katsayilari eslestirme yontemi
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Devre modelinin 6ncelikle secilmedigi yontem: isaret akis diyagrami modeli
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isaret akis diyagrami modeli 6rnekler
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Suzgec devreleri, frekans donistmleri, yaklasikli sorunu: Butterworth tira yaklasikhk
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Chebyshev tiri yaklasiklik, empedans ve frekans normalizasyonu

I, IV

COURSE PLAN

Weeks

Topics

Course
Learning
Outcomes

Network synthesis problem

Passive network synthesis: Positive real functions.

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

Synthesis of RC (RL) Networks

Synthesis of RLC Networks

Synthesis of passive 2-ports, Positive real matrices,

Synthesis of 2-ports converted to synthesis of 2-terminals.

Ladder network synthesis, zero shifting technique.
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Active network synthesis, decomposition
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Coefficient matching methods
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Circuit synthesis method independent of circuit topology: Signal flow graph methods
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Signal flow graph methods and some examples
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Filter approximation: Butterworth approximations
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Chebsyhev approximations, Impedance and frequency normalization

I, IV




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilaniyla iliskisi

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

112 |3
Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve X
refahi gbz 6nline alarak ¢oziim Gireten miihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar X
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik X
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying principles of X
engineering, science, and mathematics.
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 X
factors.
An ability to communicate effectively with a range of audiences. X
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, X
environmental, and societal contexts.
An ability to function effectively on a team whose members together provide leadership, create a X
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 X
engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies. X

Scaling: 1: Little, 2:Partial, 3:Full
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