GTU
DERS KATALOG FORMU
(COURSECATALOGUE FORM)

Dersin Ad1

Course Name

Analog Elektronik Devreleri

Analog Electronic 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)
EHB335 5 3 5 3 - -
EHB 335E

Béliim / Program

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

(Department/Program) Programme)

Dersin Tiiri Zorunlu (Compulsory) Dersin Dili L

(Course Type) (Course Language) Tiirkce/Ingilizce
Turkish/English

Dersin OnkoGullart
(Course Prerequisites)

(EHB 262 min DD veya EHB 262E min DD veya ELE 262 min DD veya ELE 262E min DD
veya ELE 222 min DD veya ELE 222E min DD)veya ELE 211/211E ve (EHB 232 min DD
veya EHB 232E min DD veya ELE242min DD veya ELE 242E min DD)  veya
ELE 211 /ELE 211E min DD

Dersin mesleki bileGene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | Gnsanve ToplumBilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- - %100 -

Dersin Geerigi
(Course Description)

30-60 kelime aras:

(59/56)

Frekans yaniti: Bode egrileri, algak ve yiiksek frekans yanitlar, transistor i¢ kapasiteleri, gegis frekansi,
Miller teoremi. Genis bantli kuvvetlendiriciler: Kazang-bant genisligi ¢arpimi, kompanzasyon, kaskod
kuvvetlendirici, fark kuvvetlendirici. Geribesleme: Tanimlar, tiirleri, devrelere etkileri. Negatif geribesleme
tiirleri. Geribeslemeli kuvvetlendiricilerde kararlilik: Kriterler, Bode ve Nyquist analizi.
Kuvvetlendiricilerin darbe yaniti: Yiikselme siiresi, darbeiistii egilmesi, ¢inlama. Osilatérler: Barkhausen
kriteri, siniis osilatorleri. Dolup bosalmali osilatorler.

Frequency response: Bode diagrams, low and high frequency responses, transistor internal capacitors,
transition frequency, Miller theorem. Wideband amplifiers: Gain-bandwidth product, compensation,
cascode amplifier, differential amplifier. Feedback: Definitions, types, effects, negative feedback
topologies. Stability in feedback amplifiers: criteria, Bode and Nyquist analyses. Pulse response of
amplifiers: Rise time, tilt, ringing. Oscillators: Barkhausen criterion, sinusoidal oscillators, relaxation
oscillators.

Dersin Amaci

(Course Objectives)
Maddeler halinde 2-5 adet

Bu dersin amac1

1. Analog elektronik devrelerinde kullanilan temel yap1 bloklarinin analizini,
2. Bunlarin elle ve bilgisayar benzetimleri ile hesaplanmalarini,

3. Tasarim yontemlerini

tanitmaktir.

This course aims to give the following abilities to the students:

1. The analysis of the basic building blocks in analog electronic circuits,
2. Hand and computer aided calculation of analog electronic circuits,

3. The design methods of the analog electronic circuits

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan 6grenciler;

I. Cok katli kuvvetlendiricilere ait parametreleri tek katli kuvvetlendiricilere ait olanlar cinsinden
hesaplayabilme,

1. Kuvvetlendiricilerin algak ve yiiksek frekans bolgelerindeki ve zaman domeni davranislarini her
agidan hesaplayip tasarimlarinda kullanabilme kabiliyetine sahip olma,

I11. Geribesleme kavramini analog elektronik devrelere (kuvvetlendiricilere) uygulama,

IV. Kararlilik kavramimi kuvvetlendiricilere uygulayabilme,

V. Gii¢ kuvvetlendiricileri analiz edebilme ve tasarlayabilme,

VI. Osilatérlerin siirekli hal analizlerini yapabilme

becerilerini kazanir.

Students who pass the course will be able to:
I. Analyze and design multistage amplifiers.
I1. Calculate the frequency (low and high frequency) and time domain response of amplifiers.
11. Apply feedback concept to analog electronic circuits.
IV. Apply stability criteria for feedback.
V. Analyze and design power amplifiers.
VI. Analyze oscillators.




Ders Kitab1
(Textbook)

A.S.Sedra, K.C.Smith, Microelectronic Circuits (Oxford Series in Electrical
Engineering), Oxford Univ Press , 6" Ed., 2009.

Diger Kaynaklar
(Other References)

Maddeler halinde en ¢ok 5 adet

1- S. Turkoz, Elektronik Devreleri |, Sistem yaynlari, 1996

2- Schematic Capture with Cadence Pspice, Marc E. Herniter, Bk&Cd-Rom edition,
Prentice Hall College Div, 2002 (with Cadence Pspice 9.2 CDROM)

3- Analog Elektronik Devreleri, Prof. Dr. Duran Leblebici, ITU, 2001

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 ve Pspice kullanimini 6grenmeleri icin 5-6 6dev
odev verilecek ve bu 6devlerin 4 tanesi toplanacaktir.

About 5-6 homework will be given to the students to help them understand the course
material and to make them learn how to use the Pspice software. Only 4 homework
will be collected and graded.

Laboratuar Uygulamalari

(Laboratory Work)

NO LAB

Bilgisayar Kullanimi

(Computer Use)

Bilgisayar destekli analizin 6grenilmesi amaciyla 6devlerde Pspice programi
yardimiyla analizler yaptirilacaktir.

Homework will involve using the Pspice simulation software in order to familiarize
the students with computer aided analysis.

Diger Uygulamalar

(Other Activities)

BaGar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %0)

Y1l Gei Smavlari 2 48
(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 4 12
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - N
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris, ¢ok kath kuvvetlendiriciler I
2 Kuvvetlendiricilerde algak frekans cevabi Il
3 Kuvvetlendiricilerde yiiksek frekans cevabi Il
4 Kuvvetlendiricilerde zaman (darbe) cevabi Il
5 Kuvvetlendiricilerde zaman (darbe) cevabi: 6rnekler I-11
6 Geribesleme 11
7 Geribesleme tiirleri ve 6rnekler 11
8 Tanimlanmamug egitsel faaliyetler-1 1l
9 Geribesleme tiirleri ve 6rnekler 1l
10 Geribeslemeli devrelerde kararlilik v
11 Gii¢ kuvvetlendiricileri \%
12 Tanimlanmamug egitsel faaliyetler-2 V-V
13 Giig kuvvetlendiricileri \V;
14 Osilatorler Vi
COURSE PLAN
Course
Weeks Topics Outcomes

1 Multistage amplifiers I

2 Low frequency response of amplifiers Il

3 High frequency response of amplifiers Il

4 Time domain response of amplifiers 1l

5 Time domain response of amplifiers: examples I-11

6 Feedback 1l

7 Feedback topologies and example circuits 1l

8 Undefined educational activities-1 1l

9 Feedback topologies and example circuits 1l

10 Feedback and stability v

11 Power amplifiers \%

12 Undefined educational activities-2 V-V

13 Power amplifiers \%

VI

14

Oscillators




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

Katka
ELEKTRONGK VE HABERLEEME MUHENDGSLGGG PROGRAM CIKTILARI Seviyesi
T K|Y
1 Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda X
uygulama becerisi
2 Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglari yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, gevresel, sosyal, politik, etik, saglik, X
iiretilebilme Ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda galisma yetisi X
5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢6zme becerisi X
6 Mesleki ve etik sorumluluklarin dogru algilanmasi X
7 Etkin iletisim kurma becerisi X
8 Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve ¢evresel diizeyde etkilerinin dogru X
algilanmasi
9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X
10 Giincel sorunlar konusunda biling X
11 Modern miihendislik arag, yontem Ve yetilerini mithendislik uygulamalarinda kullanabilme becerisi X
12 Kalite bilinci X
13 Bireysel ve takim i¢inde caligma becerisi 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 X
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
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 A recognition 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)

Prof. Dr. Melih Pazarci 30 Nisan 2013




