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Course Objectives
(Dersin Amaci)

The objective of this course is to provide students with a comprehensive
understanding of the frequency response of amplifier circuits, the operation
of transistor-based and operational amplifier (op-amp) circuits, and the
principles of feedback and stability in electronic systems. The course
emphasizes the analysis of different amplifier classes, output stages, and
power amplifiers, as well as the fundamental concepts of oscillators. By the
end of the course, students will be able to analyze the low-, mid-, and high-
frequency behavior of BJT and FET amplifier circuits, design basic
operational amplifier circuits using ideal op-amp models and evaluate the
performance and stability of feedback amplifier systems.

Bu dersin amaci, 6grencilerin yikselte¢ devrelerinin frekans cevabini,
transistor tabanli ve islemsel yikselte¢ (op-amp) devrelerinin ¢alisma
prensiplerini ve elektronik sistemlerde geri besleme ile kararllik ilkelerini
kapsamli bicimde 06grenmelerini saglamaktir. Ders; farkh ylkseltec
siniflarinin, ¢ikis katlarinin ve gli¢ yiikselteglerinin analizine ve osilatérlerin
temel kavramlarina odaklanmaktadir. Dersin sonunda 6grenciler; BJT ve FET
ylkselte¢ devrelerinin dislik, orta ve yiksek frekans davranislarini analiz
edebilecek, ideal islemsel ylkselte¢ modellerini kullanarak temel op-amp
devrelerini tasarlayabilecek ve geri beslemeli yiikselte¢ sistemlerinin
performansini ve kararhligini degerlendirebilecektir.

Course Content
(Dersin igerigi)

Amplifier frequency response. Transistor amplifiers with circuit capacitors.
Frequency response of BJT. Frequency response of FET. High frequency
response of the transistor circuits. Output stages and power amplifiers.
Classes of the amplifiers. Class-A power amplifiers. Class-AB push-pull
output stages. Ideal operational amplifiers and op-amp circuits. Differential
and multistage amplifiers. Feedback and stability: Voltage (series-shunt),
current (shunt-series), transconductance (series-series), and
transresistance (shunt-shunt) amplifiers. Loop gain. Stability of feedback
circuits. Oscillators.

Yiikselte¢ frekans yaniti. Devre kondansatorli transistorla yikseltecler. BJT
frekans yaniti, FET frekans yaniti. Transistorli devrelerin yiiksek frekans
yaniti. Cikis katlari ve gli¢ ylkseltecleri. Yikselteg siniflari. A sinifi glic
yikseltecleri. AB sinifi it-cek (push-pull) gii¢ yiikseltegleri. ideal islemsel
ylkseltecler (op-amp) ve op-amp devreleri. Fark ve ¢ok katmanli
ylkseltecler. Geribesleme ve kararlilik: Gerilim (seri-paralel), akim (paralel-
seri), transkondiiktans (seri-seri) ve transrezistif (paralel-paralel)
ylkseltecler. Dongl kazanci. Geribeslemeli devrelerin kazanci. Osilatorler.

Course Learning Outcomes
(Dersin Ogrenme Ciktilan)

1. Analyze the frequency response of the bipolar junction transistor (BJT)
and field effect transistor (FET) amplifiers. [1.2]

2. Analyze and design the class A, B and AB push-pull power output stages.
[1.2,2.1]

3. Analyze and design the differential amplifier stages. [1.2, 2.1]
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4. |dentify the OPAMP parameters and utilize them in the analysis and
design of OPAMP applications. [[1.2, 2.1]

5. Identify the basic feedback types and stability concept in different
feedback amplifiers. [1.2, 2.1]

6. Derive the principles of oscillators and design sinusoidal oscillator circuits.
[1.2,2.1,3.1]

[Note: Numbers in brackets are the related program outcome PO numbers]

1. Bipolar junction transistor (BJT) ve alan etkili transistor (FET)
ylkselteclerin frekans yanitini analiz eder. [1.2]

2. A, B ve AB sinifi it-gek (push-pull) glic ¢ikis katlarini analiz eder ve tasarlar.
[1.2,2.1]

3. Fark alici yikseltec katlarini analiz eder ve tasarlar. [1.2, 2.1]

4. OPAMP parametrelerini tanimlar ve OPAMP uygulamalarinin analiz ve
tasariminda kullanir. [1.2, 2.1]

5. Farkh geribeslemeli yiikselteglerdeki temel geribesleme tirlerini ve
kararhlik kavramini tanimlar. [1.2, 2.1]

6. Osilatorlerin prensiplerini tlretir ve sinizoidal osilator devrelerini
tasarlar. [1.2, 2.1, 3.1]

[Not: Késeli parantez icindeki sayilar ilgili program ¢ikti PC numaralaridir]

ISCED Category of course 52 Engineering
(Dersin ISCED Kategorisi)
Textbook Donald A. Neamen, Electronic Circuit Analysis and Design, 4th Edition, Mc

(Ders Kitabi)

Graw Hill, 2009, (ISBN-10: 0-07-338064-4).

Other References
(Yardimci Kaynaklar)

1) R. Boylestad, L. Nashelsky, "Electronic Devices and Circuit Theory”, 11.
Ed., PrenticeHall.

2) A.S. Sedra and K.C. Smith, “Microelectronic Circuits”, 5th Edition, Oxford
University Press.

COURSE PLAN
(DERS PLANI)

Week | Topics
(Hafta) |(Konular)

1 Low-frequency response of BJT and FET amplifiers.

High-frequency response of BJT and FET amplifiers.

Power amplifiers: Power transistors, thermal parameters.

Types of power amplifiers, Class A, B and AB output stages.

Differential Amplifiers: Common mode and differential mode operation.

Analysis of BJT and FET differential stages.

Feedback and stability: Voltage, current, transimpedance, and transconductance type amplifiers.

Analysis of BJT, FET and OPAMP feedback amplifiers.
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OPAMP circuits.

[
o

Non-ideal parameters of OPAMPs: Finite internal resistances and open loop gain, frequency
response, slew-rate, offset and drift.

[y
[y

Stability in feedback circuits, Barkhausen oscillation criteria.
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12 Operation principles of sinusoidal phase shift oscillators.

13 BJT, FET, OPAMP oscillators, Wien Bridge, Hartley and Collpitts oscillators.

14 BJT, FET, OPAMP oscillators, Wien Bridge, Hartley and Collpitts oscillators.
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Dénem Odevi / Projesi 0 0
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