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DERSIN AMACI

Bu dersin amaci, 6grencilere gergek diinyadaki elektronik sorunlari ¢é6zmek i¢in hem pasif hem de
aktif elemanlar1 kullanarak analog devreleri analiz etme ve tasarlama becerileri kazandirmaktir.

DERSIN iCERIGI

Kirchhoff yasalari: akim ve gerilim denklemleri; ag akimi yontemi; diiglim gerilimi yontemi;
Thevenin ve Norton teoremleri; iki ve ¢ok uglu elemanlar: direng, kapasitor, indiiktér, bagimsiz
kaynaklar, bagimli kaynaklar, transformatdr, diyot, transistor; aktif ve pasif devre elemanlarinin
dogru akim (DC) ve alternative akim (AC) davranislar1 ve karakterizasyonu; bu elemanlari
kullanilarak ¢esitli kirpici, kenetleyici, filtre, dogrultucu ve yiikseltici devrelerinin tasarimi ve testi.

DERS KITABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitab1

Robert L. Boylestad & Louis Nashelsky, Elektronik Elemanlar ve Devre Teorisi (11. Baski).
Pearson, 2013.

Zorunlu Kaynaklar:

[1] Adel S. Sedra & Kenneth C. Smith, Mikroelektronik Devreler (7. / 8. Baski). Oxford University
Press, 2015.
[2] Allan R. Hambley, Elektrik Miihendisligine Giris: Temel Ilkeler ve Uygulamalar (6. Baski).
Pearson, 2014.
[3] Behzad Razavi, Mikroelektronigin Temelleri. Wiley, 2008. (2. Baski: 2013, 3. Baski: 2021)
[4] Thomas L. Floyd, Elektronik Temelleri: Devreler, Elemanlar ve Uygulamalar (8. Baski).
2014.
2006.

Pearson,
[5] Mehmet S. Elektronik.
[6] Paul Scherz & Simon Monk, Mucitler i¢in Pratik Elektronik (4. Baski). McGraw-Hill, 2016.

Tiirkoz, Birsen Yayinevi,
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Onerilen Kaynaklar:

Paul Horowitz & Winfield Hill, Elektronigin Sanat1 (3. Baski). Cambridge University Press, 2015.
J. O. Maley, Temel Devre Analizi. Schaum Serisi, 1992.

S. A. Nasar, Elektrik Devreleri. John Wiley & Sons, 1997.

A. Kasapoglu, Devre Analizi. Yildiz Teknik Universitesi Yaymnlari, 1994,

C. Acar, Elektrik Devre Analizi. Istanbul Teknik Universitesi Yaynlari, 1995.

J. I. Brophy, Fenciler icin Temel Elektronik. Ankara Universitesi Yaynlari, 1998.

Jacob Millman & Christos C. Halkias, Elektronik Devre Elemanlar1 ve Devreler. McGraw-Hill.
Thomas L. Floyd, Elektronik Devre Elemanlari. Merrill, 1992.

Robert L. Boylestad & Louis Nashelsky, Elektronik Elemanlar ve Devre Teorisi. Milli Egitim
Bakanlig1 Yaynlari, 1994.

Bu dersi basarryla tamamlayan 6grenciler,
1. Pasif ve aktif devre elemanlarinin temel elektriksel biiytikliikleri hesaplayabileceklerdir.
2. Yar iletkenlerin yapisini ve diyotlarin 6zelliklerini agiklayabileceklerdir.

3. Ozel amagh diyot uygulamalarini kavrayarak dogrultucu ve sinyal sekillendirme devreleri

Ders Ogrenim Ciktilar: tasarlayabileceklerdir.

Bipolar transistorlerin ve amplifikator/anahtarlama devrelerinin calismasini  analiz

edebileceklerdir.

JFET ve MOSFET yapilarmi inceleyerek amplifikatéor  konfigiirasyonlarim

degerlendirebileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e  Detayh Degerlendirme Kriterleri: 14 %1

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢ézme siireclerine katki saglayabilme

Laboratuvar:
e icerik: Ogrencilerden edindikleri teorik devre bilgilerini kullanarak
temel diyot ve transistdr devrelerinin tasarlanmasim ve deneysel
Olciimlerle teorik tasarimin karsilastirilmasinin istenmesi

e  Format: Deney dncesi yapilan tasarima uygun devre elemanlarini
secerek, devrenin kurulmasi ve tasarim kriterlerinin deneysel olarak 5 %15
belirlenmesi (1 saat)

e  Detayh Degerlendirme Kriterleri:

-Kavramlar agiklayabilme
-Deneysel veriyi yorumlayabilme
-Tasarim sorunlarini giderebilme

Uygulama (Sozlii Sinav):

e icerik: Temel Diyot ve transistor devre ¢iziminin yapilmasi ve kullanilan
devre elemanlarinin iglevlerinin agiklanmast

. 1 %4
e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii sinav (5-10 ’

dakika)

e  Detayh Degerlendirme Kriterleri:

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 2/15



-Aktif/Pasif devre elemanlarin1 agiklayabilme
-Aktif/Pasif devre elemanlarini1 amaca yonelik kullanabilme
-Devrenin ¢aligma prensibini anlatabilme

Arazi Calismasi H

Derse Ozgii Staj

Kisa Smavlar/Stiidyo Kritigi:
e icerik: Smav haftasmna kadar islenen konularin tiimiinii kapsayan
kapsamli1 sorularin sorulmast

e  Format: Yiiz yiize. Tek deger hesaplamali (5-10 dakika) 4 %10
e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

| Odev: | | |
‘ Sunum/Jiiri: H H ‘
| Proje: | | |
‘ Seminer/Workshop H H ‘
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siire¢lerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullamilabilmesi
‘ Dénem i¢ci Cahsmalarin Basari Notuna Katkis H %60 ‘
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 ‘
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk

Konu Anlatimi: Elektriksel Biiyiikliikler, Bagimli/Bagimsiz gii¢
kaynaklar1 Pasif/Aktif Devre Elemanlar, Seri/Paralel Baglama,
Kirchoff Kurallari, Devre Analiz Yontemleri (Halka/llmek, Diigim

INoktalar1, Thevenin ve Norton Esdeger Devreleri. 1. flgili kasimlarm okunmast

Simif-ici Uygulama (25 dk.): Halka/llmek, Diigiim Noktalari, Kaynak: P. Scherz & S. Monk, Boliim 2.1-2.19.

Thevenin ve Norton Esdeger Devreleri Dogru akim uygulamalarinin
lyaptirilmasi.
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Ive Norton Esdeger Devreleri yontemlerinin karsilastiriimasi.

IKonu Anlatimi: Sinyal dalga sekilleri, Fazorler, Ortalama ve Etkin
degerler, Alternatif Akim Devreleri, Reaktans, Empedans, Seri RLC
devresinde rezonans.

Simif-ici Uygulama (25 dk.): Halka/llmek, Diigiim Noktalars,
Thevenin ve Norton Esdeger Devreleri Alternatif akim
uygulamalarmin yaptirilmasi.

Kisa Sinav 1 (15 dk.): Cok gozeli AC/DC devre analizi.

1.

Mgili kisimlarin okunmas|
Kaynak: P. Scherz & S. Monk, Boliim 2.20
2.30.

Konu Anlatimi: Yari Iletken Diyotlar: Yari Iletken Malzemeler,,
Kovalent Baglanma ve Ozden Malzemeler, Enerji Seviyeleri, n Tipi
ve p Tipi Malzemeler, Yar lletken Diyot, Ideal ve Gercek, Direng
Seviyeleri, Diyot Esdeger Devreleri, Gegis ve Difiizyon Kapasitansi,
Ters Kurtarma Siiresi, Diyot Teknik Ozellikleri, Yar1 fletken Diyot
INotasyonu, Diyot Testi, Zener Diyotlar, Isik Yayan Diyotlar, Yiik
legrisi Analizi.

DENEY1: Diyot, LED ve Zener diyot karakteristik egrilerinin
cikarilmasi (Blm.2.1).

Simif-i¢ci Tartisma (S dk.): Diyotlarin yiik egrisi analizi.

1.

fgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Boliim 1.1-1.18 ve 2.1.

Konu Anlatimi: Diyot Uygulamalari: Seri Diyot Konfigiirasyonlart,
Paralel ve Seri-Paralel Konfigiirasyonlar, VE/VEYA Kapilari,
Siniizoidal Girisler; Yarim Dalga Dogrultma, Tam Dalga Dogrultma.

Simif-i¢i Uygulama (25 dk.): Dalga dogrultucu ve regiilator tasarimi
lyapilmasi.

Simif-i¢ci Tartiyma (S dk.): Amaca uygun giic kaynag: devresi se¢imi.

fgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Boliim 2.2-2.7.

IKonu Anlatimi: Diyot Uygulama Devreleri — Kirpicilar, Kiskag, DC
ive AC Kaynakli devreler, Zener Diyotlar, Gerilim Carpan Devreleri,
Pratik Uygulamalar.

DENEY2: Diyot
karsilagtirilmast.

devreleri AC ve DC giris ¢ikis sinyal

fgili kisimlarin okunmasi
Kaynak: Ders Kitabi, B6liim 2.8-2.13.

Konu Anlatimi: Bipolar Kavsak Transistorleri: Transistér Yapisi,
Transistor Caligmasi, Ortak Baz Konfigiirasyonu, Ortak Emitor
Konfigiirasyonu, Ortak Kollektér Konfigiirasyonu.

Sinif-ici Uygulama (10 dk.): Caligma Sinirlari.
Simf-ici Tartisma (5 dk.): Transistor Teknik Ozellikler Sayfasi)
Transistor Testi, Transistor Kasasi ve Terminal Tanimlamasi (Blm.3.8-

3.10)

Kisa Sinav 2 (15 dk.): Diyot Uygulama Devreleri

fgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Boliim 3.1-3.7.

Konu Anlatimi: DC Ongerilimleme - BJT'ler: Calisma Noktasi, Sabit
Ongerilim  Konfigiirasyonu, Emitér Ongerilim Konfigiirasyonu,
Gerilim Béliicii Ongerilim Konfigiirasyonu, Kollektér Geribesleme
Konfiglirasyonu, Emitér Takip¢isi Konfigiirasyonu, Ortak Baz
Konfigiirasyonu,  Cesitli ~ Ongerilim  Konfigiirasyonlari,  pnp
Transistorler.

Sinif-ici Tartisma (5 dk.): Coklu BJT Aglar1 (Blm.3.12).

Smf-ici Uygulama (25 dk.): Akim Kaynagi Devreleri, Transistor
lAnahtarlama Aglar1, Ongerilim Sabitleme.

Deney3: BJT transistor karakteristigi ve ¢aligma noktasi belirleme.

fgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Boliim 4.1-4.9 ve 4.15.

|Ara Siav

Cok gozeli AC/DC devre analizi, diyof]
uygulama devreleri konularinin tekrar edilmesi.

Konu Anlatimi: BJT AC Analizi: AC Alaninda Amplifikasyon, BJT
Transistor Modellemesi, r. Transistor Modeli, Ortak Emitor Sabit
Ongerilim Konfigiirasyonu, Gerilim Béliicii Ongerilim, CE Emitor
Ongerilim Konfigiirasyonu, Emitér Takipgisi Konfigiirasyonu, Ortak
Baz Konfigiirasyonu, Kollektor Geribesleme Konfigiirasyonu,
Kollektor DC Geribesleme Konfigiirasyonu, Ry ve Ry nin Etkisi,
|Akim Kazancinin Belirlenmesi.

Mgili kisimlarin okunmas

Kaynak: Ders Kitabi, Boliim 5.1-5.13.
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Sinif-ici Uygulama (5 dk.): BJIT Amplifikatdr ¢oziimleri.

Kisa Sinav 3 (15 dk.): BJT DC Ongerilimleme.

Konu Anlatim: BJT AC Analizi: Iki Portlu Sistem Yaklasimi,
Kademeli Sistemler, Darlington Baglantisi, Geribesleme Cifti, Hibrit
Esdeger Model, Yaklagik Hibrit Esdeger Devre, Tam Hibrit Esdeger

10 Model, Hibrit p Modeli, Transistér Parametrelerinin Degisimleri.

Deney4: BJT yiikseltici devresi.

1. Tlgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Boliim 5.15-5.23.

Konu Anlattimi: Alan Etkili Transistorler: JFET'lerin Yapist ve
Ozellikleri, Transfer Karakteristikleri, Tiikenme Tipi MOSFET,
Gelistirme Tipi MOSFET.

n Simf-ici Tartisma (5 dk.): Teknik Ozellikler (JEET'ler), MOSFET]
Kullanimi, VMOS ve UMOS Gi¢ ve MOSFET'ler, CMOS,
IMESFET!ler.

1. Tlgili kisimlarin okunmasi
Kaynak: Ders Kitabi, B6liim 6.1-6.9.

Konu Anlattimi: FET  Ongerilimleme:  Sabit  Ongerilim
Konfigiirasyonu, Oz Ongerilim Konfigiirasyonu, Gerilim Béliicii
Ongerilimleme, Ortak Kap1 Konfigiirasyonu, Ozel Durum VGSQ 0 V,
Tiikenme Tipi MOSFET'ler, Gelistirme Tipi MOSFET'ler, p-Kanal
FET'ler.

12 Sinif-ici Uygulama (25 dk.): FET devre tasarimi (Blm.7.11).

Simf-ici Tartisma (5 dk.): Evrensel JFET Ongerilim Egrisi
(Blm.7.14).

Kisa Sinav 4 (15 dk.): FET Ongerilimleme.

1. Tlgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Bolim 7.1-7.9, 7.13.

IKonu Anlatimi: FET Yiikseltegleri: JFET Kiigiik Sinyal Modeli,
Sabit Ongerilim Konfigiirasyonu, Oz Ongerilim Konfigiirasyonu,
Gerilim Boliicii  Konfigiirasyonu, Ortak Kap1 Konfigiirasyonu,
Kaynak Takipgisi (Ortak Savak) Konfigiirasyonu, Armma Tipi
13 MOSFET ler, Tyilestirme Tipi MOSFET ler.

Simf-ici Uygulama (25 dk.): Ongerilim ¢éziimleri.

Sinif-ici Tartisma (5 dk.): Pratik uygulamalar.

1. Tlgili kisimlarin okunmasi
Kaynak: Ders Kitabi, Boliim 8.1-8.9.

Konu Anlattmi: FET Yiikseltecleri: E-MOSFET Drenaj Geri
Besleme Konlfigiirasyonu, E-MOSFET  Gerilim  Boliicii
Konfigiirasyonu, Ozet Tablo, Ry ve Rgig'nin Etkisi.

14 Sinif-ici Uygulama (25 dk.): FET Yiikselteg Aglarinin Tasarimi.
Sinif-ici Tartisma (5 dk.): Kademeli Konfigiirasyon.

Deney5S: FET yiikseltici devresi.

1. Tlgili kisimlarin okunmasi
Kaynak: Ders Kitabi, B6liim 8.10-8.15.

Konu Anlattmi: BJT ve JFET Frekans Tepkisi: Normalizasyon
Islemi, Diisiik Frekans Analizi - Bode Grafigi, Diisiik Frekans Tepkisi
- Ru'li BIJT Amplifikator, Rsnin BJT Diisiik Frekans Tepkisi
Uzerindeki Etkisi, Diisiik Frekans Tepkisi - FET Amplifikator, Miller
15 Etkisi Kapasitansi, Yiiksek Frekans Tepkisi - BJT Amplifikator,
'Yiiksek Frekans Tepkisi - FET Amplifikator.

Sinif-ici Uygulama (25 dk.): Genel transistorlii yiikselticiler.

Sinif-i¢i Tartisma (5 dk.): Kare Dalga Testi (BIm.9.14).

1. Tlgili kisimlarin okunmasi
Konu: Logaritmalar, Desibel, Genel Frekans|
Degerlendirmeleri
Kaynak: Ders Kitabi, B6liim 9.1-9.4.

16 [Final

Islenen konularin tekrar edilmesi.

AKTS iSYUKU TABLOSU

- Siiresi
Etkinlikler Say1 (Saat)

Toplam isyiikii

Ders Saati H 14 H 2 H

28

Laboratuar 14 1

14

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 5/15



Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk
Siiresi)

Toplam Isyiikii :

Toplam Isyiikii / 30(s) :

AKTS Kredisi :
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics / Physics

TITLE OF COURSE

Electronics 1

CODE

F173222

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Physics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face- to- Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Dr. Ozgiir AKCALI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to equip students with the skills to analyze and design analog circuits
using both passive and active components in order to solve real-world electronic problems.

COURSE CONTENT

Kirchhoff's laws: current and voltage equations; network current method; node voltage
method; Thevenin and Norton theorems; two and multiple terminal elements: resistor,
capacitor, inductor, independent sources, dependent sources, transformer, diode, transistor;
direct current (DC) and alternating current (AC) behavior and characterization of active and
passive circuit elements; design and testing of various clipper and clampers, filters,
rectifiers and amplifiers using these elements.

RECOMMENDED OR REQUIRED
READING

Coursebook:
Boylestad, Robert L. & Nashelsky, Louis. Electronic Devices and Circuit Theory (11th
ed.). Pearson, 2013.

Required Readings:

[1] Sedra, Adel S. & Smith, Kenneth C. Microelectronic Circuits (7th/8th ed.). Oxford
University Press, 2015.

[2] Hambley, Allan R. Electrical Engineering: Principles and Applications (6th ed.).
Pearson, 2014.

[3] Razavi, Behzad. Fundamentals of Microelectronics. Wiley, 2008. (2nd ed. in 2013, 3rd
ed. in 2021)
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[4] Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices & Applications (8th
ed.). Pearson, 2014.

[5] Tiirkdz, Mehmet S. Elektronik. Birsen Yayimevi, 2006.

[6] Scherz, Paul & Monk, Simon. Practical Electronics for Inventors (4th ed.). McGraw-
Hill, 2016.

Recommended Readings:

Horowitz, Paul & Hill, Winfield. The Art of Electronics (3rd ed.). Cambridge University
Press, 2015.

Maley, J. O. Basic Circuit Analysis. Schaum’s Outline Series, 1992.

Nasar, S. A. Electric Circuits. John Wiley & Sons, 1997.

Kasapoglu, A. Devre Analizi. Y1ldiz Technical University Press, 1994.

Acar, C. Elektrik Devre Analizi. Istanbul Technical University Press, 1995.

Brophy, J. J. Fenciler i¢in Temel Elektronik. Ankara University Press, 1998.

Millman, Jacob & Halkias, Christos C. Electronics Devices and Circuits. McGraw-Hill.
Floyd, Thomas L. Electronic Devices. Merrill, 1992.

Boylestad, Robert L. & Nashelsky, Louis. Elektronik Elemanlar ve Devre Teorisi. Ministry
of National Education Publications, 1994.

Upon successful completion of the course, students will be able to:
1. Calculate fundamental electrical quantities of passive and active circuit elements.

2. Explain the structure of semiconductors and the characteristics of diodes.

Course Learning Outcomes 3. Design rectifier and signal-shaping circuits by understanding special-purpose

diode applications.
Analyze the operation of bipolar transistors and amplifier/switching circuits.
Evaluate the structures of JFETs and MOSFETs and their amplifier

configurations.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:
14 1%

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

Laboratory:

. Content: Students will be asked to design basic diode and transistor
circuits using their acquired theoretical circuit knowledge and compare
the theoretical design with experimental measurements.

. Format: Select appropriate circuit elements from the pre-experimental
design, build the circuit, and experimentally determine the design criteria 5 15%
(1 hour)

. Detailed Assessment Criteria:

-Ability to explain concepts,
-Ability to interpret experimental data,
-Ability to troubleshoot design problems.

Application (Oral Examination):

e  Content: Drawing basic diode and transistor circuits and explaining the 1 4%
functions of the circuit elements used.
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e  Format: Individual oral examination with each student (5-10 minutes).

o  Detailed Assessment Criteria:

-Ability to explain active/passive circuit elements
-Ability to use active/passive circuit elements for the intended purpose
-Ability to explain the operating principle of the circuit

‘ Field Work

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up to
the exam week

e  Format: Face-to-face single value calculation quiz (5-15 minutes)

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

‘ Homework Assignments:

‘ Presentations/Jury:

‘ Project:

‘ Seminar/Workshop

Midterms:
e  Content: Comprehensive questions covering all topics addressed up to
the exam week

e  Format: Face-to-face written exam. (90 minutes).

o  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

‘ Percentage of In-Term Studies H %60 ‘

‘ Percentage of Final Examination H %40 ‘
TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lectu.re: Electr.lcal anntltles, D.ependent/Independ.ent Power I. Reading of the relevant sections
1 Supplies, Passive/Active Circuit Elements, Series/Parallel Source: P. Scherz & S. Monk. Chapter 2.1-2.19
Connection, Kirchoff's Rules, Circuit Analysis Methods (Mash, o ’ i P o
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INodal, Thevenin and Norton Equivalent Circuits).

Quick Practice (25 minutes): Mesh, Nodal, Thevenin and
INorton Equivalent Circuits. Direct current applications.

In-Class Discussion (5 minutes): Comparison of Mesh, Nodal,
Thevenin and Norton Equivalent Circuits.

Lecture: Signal Waveforms, Phasors, Average and Effective
Values, Alternating Current Circuits, Reactance, Impedance,
Resonance in Series RLC Circuits.

Quick Practice (25 minutes): Mesh, Nodal, Thevenin and
INorton Equivalent Circuits. Alternating current applications.

In-Class Discussion (5 minutes): Mesh, Nodal, Thevenin and
INorton Equivalent Circuits. Alternating current applications.

Quiz 1 (15 min.): Multi-mesh AC/DC circuit analysis.

1.

Reading of the relevant sections
Source: P. Scherz & S. Monk, Chapter 2.20-2.30.

Lecture: Semiconductor Diodes: Semiconductor Materials,
Covalent Bonding and Intrinsic Materials, Energy Levels, n-
Type and p-Type Materials, Semiconductor Diode, Ideal Versus
Practical, Resistance Levels, Diode Equivalent Circuits,
Transition and Diffusion Capacitance, Reverse Recovery Time,
Diode Specification Sheets, Semiconductor Diode Notation.
Diode Testing, Zener Diodes, Light-Emitting Diodes, Load-Line
lAnalysis.

[EXPERIMENT 1: Deriving Diode, LED, and Zener Diode
Characteristic Curves (Section 2.1).

In-Class Discussion (5 minutes): Load-Line Analysis of Diode,
LED, and Zener Diode.

1.

Reading of the relevant sections
Source: Textbook, Chapter 1.1-1.18 and 2.1.

Lecture: Diode Applications: Series Diode Configurations,
Parallel and Series—Parallel Configurations, AND/OR Gates,
Sinusoidal Inputs; Half-Wave Rectification, Full-Wave
Rectification,

Quick Practice (25 minutes): Designing a Wave Rectifier and

Regulator.

In-Class Discussion (5 minutes): Selecting a Power Supply
Circuit Suitable for the purpose.

Reading of the relevant sections
Source: Textbook, Chapter 2.2-2.7.

Lecture: Diode Applications: Clippers, Clampers, Networks
with a DC and AC Source, Zener Diodes, Voltage-Multiplier
Circuits, Practical Applications.

[EXPERIMENT 2: Comparing AC and DC Input and Output
Signals in Diode Circuits.

Reading of the relevant sections
Source: Textbook, Chapter 2.8-2.13.

Lecture: Bipolar Junction Transistors: Transistor Structure,
Transistor Operation, Common Base Configuration, Common
[Emitter Configuration, Common Collector Configuration,

Quick Practice (10 minutes): Operating Limits.
In-Class Discussion (5 minutes): Transistor Specification
Sheet, Transistor Testing Transistor Case and Terminal

[dentification (Ch 3.8-3.10).

Quiz 2 (15 min.): Diode Application Circuits.

Reading of the relevant sections
Source: Textbook, Chapter 3.1-3.7.

Lecture: DC Biasing - BJTs: Operating Point, Fixed Bias
Configuration, Emitter Bias Configuration, Voltage Divider
Bias Configuration, Collector Feedback Configuration, Emitter
Follower Configuration, Common Base Configuration, Various
Bias Configurations, PNP Transistors.

Quick Practice (25 minutes): Current Source Circuits,
Transistor Switching Networks, Bias Stabilization.

1.

Reading of the relevant sections
Source: Textbook, Chapter 4.1-4.9 and 4.15.
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In-Class Discussion (5 minutes): Multiple BJT Networks (Ch
3.12).

[Experiment 3: Determining BJT Transistor Characteristics
and Operating Point.

8 Midterm 1

Review of multi-mesh AC/DC circuit analysis and diode

application circuits.

Lecture: BJT AC Analysis: Amplification in the AC Domain,
BJT Transistor Modeling, Re Transistor Model, Common
Emitter Constant Bias Configuration, Voltage Divider Bias, CE
[Emitter Bias Configuration, Emitter Follower Configuration,
(Common Base Configuration, Collector Feedback Configuration,
9 Collector DC Feedback Configuration, Effect of Ry and Rs,
[Determining Current Gain.

(Quick Practice (25 minutes): BJT Amplifier Solutions.

Quiz 3 (15 min): BJT DC Bias.

Reading of the relevant
Source: Textbook, Chapter 5.1-5.13.

sections

Lecture: BJT AC Analysis: Two-Port System Approach,
Cascaded Systems, Darlington Junction, Feedback Pair, Hybrid
Equivalent Model, Approximate Hybrid Equivalent Circuit, Full
10 Hybrid Equivalent Model, Hybrid & Model, Transistor Parameter
Changes.

[Experiment 4: BJT Amplifier Circuit.

Reading of the relevant
Source: Textbook, Chapter 5.15-5.23.

sections

Lecture: Field-Effect Transistors: Structure and Properties of
JFETs, Transfer Characteristics, Depletion-Type MOSFETs,
[Enhancement-Type MOSFETs.

11
In-Class Discussion (5 minutes): Technical Specifications
(JFETs), MOSFET Usage, VMOS and UMOS Power and
MOSFETs, CMOS, MESFETs.

Reading of the relevant
Source: Textbook, Chapter 6.1-6.9.

sections

Lecture: FET Biasing: Fixed Bias Configuration, Self-Bias
Configuration, Voltage Divider Biasing, Common Gate
Configuration, Special Case VGSQ 0 V, Depletion-Type
MOSFETs, Enhancement-Type MOSFETs, p-Channel FETs.

Quick Practice (25 minutes): FET Circuit Design (Section

2.

In-Class Discussion (5 minutes): Universal JFET Bias Curve
(Ch 7.14).

Quiz 4 (15 min.): FET Bias.

Reading of the relevant
Source: Textbook, Chapter 7.1-7.9, 7.13.

sections

Lecture: FET Amplifiers: JFET Small-Signal Model, Fixed-Bias
Configuration, Self-Bias Configuration, Voltage Divider
Configuration, Common-Gate Configuration, Source-Follower
(Common-Drain)  Configuration, Purge-Type MOSFETs,
13 Recovery-Type MOSFETs.

Quick Practice (5 minutes): Bias Solutions.

In-Class Discussion (5 minutes): Practical Applications.

Reading of the relevant
Source: Textbook, Chapter 8.1-8.9.

sections

Lecture: FET Amplifiers: E-MOSFET Drain-Feedback
Configuration, E-MOSFET Voltage Divider Configuration,
Effect of Ry and R,

Quick Practice (25 minutes): Design of FET Amplifier

14 INetworks.

In-Class Discussion (5 minutes): Cascade Configuration.

[Experiment S: FET amplifier circuit.

Reading of the relevant
Source: Textbook, Chapter 8.10-8.15.

sections

Lecture: BJT and JFET Frequency Response: Normalization
Process, Low Frequency Analysis - Bode Plot, Low Frequency
Response - BJT Amplifier with RL, Effect of RS on BJT Low
15 Frequency Response, Low Frequency Response - FET
IAmplifier, Miller Effect Capacitance, High Frequency Response
- BJT Amplifier, High Frequency Response - FET Amplifier.

Reading of the relevant sections

Topic: Logarithms, Decibels, General
Evaluations

Source: Textbook, Chapter 9.1-9.4.

Frequency
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In-Class Discussion (5 minutes): Square Wave Test (Section
9.14).

16 Final Review of the covered topics.

ECTS WORKLOAD TABLE

Activities Number Duration (Hour) Total Workload

Course Hours 14 2 28

Laboratory 14 1 14

Application 14 1 14

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 20

Final (Examination Duration + Examination Prep. Duration) 25

Total Workload :

Total Workload / 30(h) :

ECTS Credit :
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢oziimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic
level.

PC-2 uygulamali bilgilerini

fiziksel siireclerin
modellenmesi, deneysel tasarim
ve problem c¢o6ziimiinde etkili
ve amaca yonelik bicimde
kullanabileceklerdir. / Apply
their ~ practical  knowledge
effectively and strategically in
modelling physical processes,
experimental ~ design,  and
problem-solving.

Pg-3 Kuramsal ve/veya

deneysel bilgilerini karmagsik
fizik problemlerinin
¢oziimiinde  etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini segip
uygulayabileceklerdir. Use their
theoretical and/or experimental
knowledge  effectively in
solving  complex  physics
problems by selecting and
applying appropriate analysis
and modelling methods for
these problems.

Pg-4 Disiplinleraras1  bir

yaklagimla, farkli alanlarda
edinmis olduklar: bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge acquired
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamal1 fizik araglarim
kullanma ve gelistirme
becerilerini, kuramsal fizik,
niikleer fizik, yogun madde
fizigi, yiliksek enerji fizigi,
nanoteknoloji,

yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme
tasarimi, niikleer teknoloji ve
kuantum  teknolojileri  gibi

1
1
I
1
1

I
1w
1
1w
1w

I
1w
I
I
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disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda

gelistirebileceklerdir. / Advance
their acquired knowledge in the
fundamental and applied fields
of physics and their skills in

theoretical analysis,
experimental application,
numerical modelling and using
and

developing computational
physics  tools in  both
disciplinary and
interdisciplinary areas of
specialisation such as

theoretical ~ physics, nuclear
physics, condensed matter
physics, high energy
physics, nanotechnology,
renewable/alternative

Pg-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢ozmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
icin etkin bigimde | 2 2 2 2 2
kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence

Technologies widely employed
in physics for problem-solving,
data analysis, and simulations.

PC-7  Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak i¢in hayat
boyu Ogrenme  stratejilerini
kullanabileceklerdir/ Follow = - - - -
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8 Bilimsel
aragtirmalarint1  ve  mesleki
faaliyetlerini yiiriitiirken

dogabilecek hukuksal sonuglar
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel
degerler  dogrultusunda  ve - - - - -
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket

edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  Professional ethical
principles, quality standards,
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and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

Pg-9 Bireysel olarak ya da

takimlarda  etkin  bi¢imde
calisabileceklerdir. / Work
effectively both independently
and as part of a team.

19
19
19
19
19

PC-10 Fizik  alaninda
giivenilir  bilgi  kaynaklarma
ulagarak literatiir ~ taramasi
yapabilecek  ve  akademik
arastirma tasarlayip
ylriitebileceklerdir. / Access
reliable sources of information,
conduct literature reviews, and
design and carry

out academic research in the
field of physics.

PS‘-ll Fizik  konularini,

teorileri, aragtirmalari  ve
problem  ¢Oziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkce ve
Ingilizcede sozlii ve yazih
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate
topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in Turkish and in
English.

[T
[T
[T
[T
[T

=
=
=
=
=

PC-12 Laboratuvar
¢aligmalarinda  bilimsel veri
toplayarak  teknik  ve/veya

bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari 4 4 4 4 4
yorumlayabileceklerdir. / = = = - -

Collect scientific data during
laboratory =~ work,  prepare
technical and/or  scientific
reports and interpret existing
reports.
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