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Bolim / Program
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Dersin Turi Zorunlu Dersin Dili Turkce
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Dersin Onkosullari Yok

(CoursePrerequisites) | (None)

Dersin icerige Gére Temel Bilim Temel Muhendislik insan ve Toplum
Kategorisi, % (Basic Mihendislik Tasarim Bilim (General
(Course Category by

Content' %) %20 %40 %40 0

Dersin igerigi

(CourseDescription)

Kuvvetlendirme ve kazang kavrami, desiBell kavrami, gerilim kuvvetlendiricisi
akim kuvvetlendiricisi / gegis iletkenligi devresi / gecis direnci devresi
modelleri, kuvvetlendirmede tranzistorun kavramsal islevi. Tranzistorlu (BJT,
MOSFET) devrelerin DC analizi. BJT ve MOSFET'in kiiglik isaret esdegeri, ug
direncleri. BJT ve MOSFET'li kuvvetlendiricilerin AC analizi: Temel
kuvvetlendirici katlarin kazanc ve giris/cikis direncleri, kaskat
(dogrudan/kapasitif bagl) kuvvetlendiricilerin analizi. Kaskod yapi, Darlington
yapisi. Fark kuvvetlendiricisi, fark ve ortak isaret kazanci, ortak isareti
bastirma orani. Akim kaynaklari, aktif yiikli devreler. islemsel kuvvetlendirici,
ideal ve gercek davranis, 6rnek bir iK'nin i¢ yapisi, IK'nin dogrusal ve dogrusal
olmayan uygulamalari, idealsizliklerin davranisa etkisi.Gi¢ kuvvetlendiricileri.

Amplification and the gain concept, desiBell concept, voltage amplifier /
current amplifier / transconductance circuit / transresistance circuit models,
conceptual function of the transistor in amplification. DC analysis of
transistorized (BJT, MOSFET) circuits. Small signal equivalents and terminal
resistances of BJT and MOSFET. AC analysis of BJT and MOSFET amplifiers:
Gain and input/output resistance of basic amplifier stages, analysis of cascade
(direct/capacitivelycoupled) amplifiers. Cascode structure, Darlington
structure. Differential amplifier, differential and common-mode gains,
common mode rejection ratio. Current sources, active-loaded
circuits.Operational amplifier, ideal and practical behavior, internal structure
of a sample OpAmp. Linear and non-linear applications of the OpAmp, effect
of nonidealities on the behavior.Power amplifiers.

Dersin Amaci

(Course Objectives)

Ogrenciye
1- temel elektronik kavramlari taniyabilmesi
2- temel elektronik devrelerinin analizini yapabilmesi
3- temel elektronik devrelerinin tasarimini yapabilmesi icin gerekli bilgileri
kazandirmaktir.

This course aims to give the following abilities to the students:
1. to know basic electronics concepts
2. to analyze basic electronics circuits

3. to design basic electronics circuits.




Bu dersi basariyla tamamlayan 6grenciler
Dersin Ogrenme l.temel kuvvetlendirici kavramlarini tanimlayabilir,
Ciktilan II. tranzistorlu (BJT, MOSFET) devrelerin DC analizini gergeklestirebilir,
lll. AC kavramlari ve tranzistorlarin (BJT, MOSFET) ac modellerini tanima
ve ac analizlerini gerceklestirebilme,
IV. kaskat, kaskod, darlington yapilarini tanimlayabilir,
V. fark kuvvetlendiricisini ve kavramlarini tanimlayabilir,
(CourselLearning VI. akim kaynagi, aktif yuk gibi tranzistorlarla gerseklestirilen temel devre
Outcomes) pargalarini aciklayabilir,
VII. islemsel kuvvetlendiriciyi, lineer ve nonlineer uygulamalarini
gerceklestirebilir,
VIII. gii¢ kuvvetlendiricisi kavramlarini ve lineer gii¢ kuvvetlendirici
devrelerini tanimlayabilir.
Students who successfully complete this course
I. define basic amplifier concepts,
II. DC analysis of transistor circuits (BJT, MOSFET),
lIl. To recognize AC concepts and ac models of transistors (BJT, MOSFET) and
perform ac analysis,
IV. define cascade, cascode, darlington structures,
V. define the difference amplifier and its concepts,
V1. explain the basic circuit parts realized with transistors such as current
source, active load,
VIl. perform operational amplifier, linear and nonlinear applications,
VIIl. define power amplifier concepts and linear power amplifier circuits.
Ders Kitabi Sedra, A. S., Smith, K.C “Microelectronic Circuits”, Oxford University Press 5th
(Textbook) edition, 2004.
Diger Kaynaklar 1.Elektrik devrelerinin Temelleri Charles Alexander ,Matthew Sadiku Palme
(OtherReferences) Yayincilik

2. Digital Logic design , morris mano, prentice hall
3. Elementary circuit Analysis, Bobrow, Saunders Publishing

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalari amaci ile 2 6dev verilecek ve bu 6devler
iki hafta sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

Students will be given two homework to better understand the lesson and
these homework will be collected two weeks later. Homework questions can
be used in exams.

Laboratuar Uygulamalari

(LaboratoryWork)

Ogreciler ddnem boyunca 7 deneyden sorumludur. Deney ile ilgili hazirlanan
raporlar
Bir sonraki deney saatinde toplanacaktir.

The laboratory applications include:
Students are responsible for 7 experiments throughout the semester.

Experimental reports will be collected at the next experiment time.

Bilgisayar Kullanimi

(Computer Use)

Odevlerdeki bazi sorularin SPICE ile ¢ézilmesi istenmektedir

At least one of the homeworks is based on SPICE Simulations on computer or
some questions in the homework is based on SPICE solutions

Diger Uygulamalar

(OtherActivities)

Qérenciler dénem boyunca 4 soru ¢6zimi uygulamasindan sorumludur.
Ogrencilerle 6nceden paylasilan sorularin ¢éziimleri her soru ¢6zimu saatinde
her bir 6grenciden toplanacaktir.

Students are responsible for 4 tutorial throughout the semester. Questions
that shared with the students will be collected from each student with their
solutions just before every tutorial hours.

Basari Degerlendirme
Sistemi

Faaliyetler Sayisi DegerlendirmedekiKatkisi,
(Activities) (Quantity) % (Effects on Grading, %)

Yil Igi Sinavlari 1 %30
(Midterm Exams)




(AssessmentCriteria)

Kisa Sinavlar 2.3 %5
(Quizzes)

Odevler 2.3 %5
(Homework)

Projeler 0 0
(Projects)

Donem 0 0
Odevi/Projesi (Term

LaboratuarUygulamasi - %10
(Laboratory Work) ?
DigerUygulamalar 0 0
(OtherActivities)

Final Sinavi 1 %50

(Final Exam)




Ders Plani

Dersin
Hafta Konular Ciktilan
1 Kuvvetlendirme ve kazang kavrami, desiBell kavrami, gerilim kuvvetlendiricisi/akim I
kuvvetlendiricisi/gecis iletkenligi devresi/gecis direnci devresi modelleri
2 Kuvvetlendirmede tranzistorun kavramsal islevi. I
3 [Tranzistorlu (BJT, MOSFET) devrelerin DC analizi. Il
4  |BJT ve MOSFET'in kiiglk isaret esdegeri, uc direncleri I
5 BJT ve MOSFET'li kuvvetlendiricilerin AC analizi. 11
6 [Temel kuvvetlendirici katlarin kazang ve giris/cikis direncleri Il
7 Kaskat (dogrudan/kapasitif bagh) kuvvetlendiricilerin analizi. Kaskod yapi, Darlington v
yapisi.
8 Ara sinav
9 Fark kuvvetlendiricisi, fark ve ortak isaret kazanci, ortak isareti bastirma orani. Akim Vv
kaynaklari.
10  |Aktif yikll devreler VI
11 [islemsel kuvvetlendirici, ideal ve gercek davranis. Vi
12 |Ornek bir iK'nin i¢ yapisi VI
13  |iK'nin dogrusal ve dogrusal olmayan uygulamalari, idealsizliklerin davranisa etkisi. Vil
14  |Gig kuvvetlendiricileri. VIl
Course Plan
Course
Weeks Topics Outcomes
1 IAmplification and the gain concept, desiBell concept, voltage amplifier/current I
amplifier/transconductance circuit/transresistance circuit models.
2 Conceptual function of the transistor in amplification. I
3 DC analysis of transistorized (BJT, MOSFET) circuits. Il
4 Small signal equivalents and terminal resistances of BJT and MOSFET. 1
5 AC analysis of BJT and MOSFET amplifiers 1
6 Gain and input/output resistance of basic amplifier stages. 1
7 Analysis of cascade (direct/capacitively-coupled) amplifiers. Cascode structure, v
Darlington structure
8 Mid term
9 Differential amplifier, differential and common-mode gains, common mode rejection \"
ratio. Current sources.
10 Active-loaded circuits. Vi
11 Operational amplifier, ideal and practical behavior. Wil
12 Internal structure of a sample OpAmp Vi
13 Linear and non-linear applications of the OpAmp, effect of non-idealities on the Vil
behavior.
14 Power amplifiers VI




Dersin Programla Tliskisi

Program Ciktilar: Ka_tkl _
Program mezunlari agsagidaki bilgi ve becerileri kazanirlar: Seviyesi
1 2 31415
1 Mihendislik, bilim ve matematik ilkelerini uygulayarak karmasik miihendislik
problemlerini tanimlama, formile etme ve ¢6zme becerisi X
2 Halk sagligi, glivenligi ve refahinin yani sira kiresel, kltiirel, sosyal, cevresel ve ekonomik
faktorleri dikkate alarak belirli ihtiyaclari karsilayan ¢oziimler tGretmek icin miihendislik X
tasarimini uygulama becerisi
3 Cesitli izleyicilerle etkili bir sekilde iletisim kurma becerisi X
4 Mihendislik durumlarindaki etik ve profesyonel sorumluluklari tanima ve mihendislik
cozimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamlardaki etkisini dikkate X

almasi gereken bilgiye dayali kararlar verme becerisi

5 Uyelerinin birlikte liderlik sagladig), isbirlikci ve kapsayici bir ortam yarattigi, hedefler

belirledigi, gbrevleri planladigi ve hedeflere ulastigi bir ekipte etkili bir sekilde ¢alisabilme X
becerisi
6 Uygun deney gelistirme ve ylriitme, verileri analiz etme ve yorumlama ve sonuglara X
varmak icin mihendislik yargisini kullanma becerisi
7 Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve uygulama X
Relationship between the Course and Program
Program Ciktilar Ka_tkl _
Program mezunlar1 agsagidaki bilgi ve becerileri kazanirlar: Seviyesi
112 (31415
1 An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics X
2 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, X
environmental, and economic factors
3 An ability to communicate effectively with a range of audiences X
4 An ability to recognize ethical and professional responsibilities in engineering situations
and make informed judgments, which must consider the impact of engineering solutions X
in global, economic, environmental, and societal contexts
5 An ability to function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals,plan tasks, and meet X
objectives
6 An ability to develop and conduct appropriate experimentation, analyze and interpret X
data, and use engineering judgment to draw conclusions
7 IAn ability to acquire and apply new knowledge as needed, using appropriate learning X
strategies.
Dersi Veren Ogretim Uyesi (Lecturer) Tarih (Date)

Karar Verilecektir. (To be Decided)




