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Course Objectives
(Dersin Amaci)

The course aims to give the following topics to the students; a) Operation and
application of the basic electronic elements: diodes and transistors b) DC and
AC analysis of BJT and FET amplifiers ¢) Design of BJT and FET amplifiers
d) Design and analysis of multistage amplifiers. e) Doing the Laboratory
works to experimentally observe the topics taught in the theoretical part of
the course.

Bu dersin amaci 6grencilere asagidaki konulari kazandirmaktir: a) Temel
elektronik elemanlarin (diyotlar ve transistorler) g¢alisma prensibi ve
uygulamalari b) BJT ve FET amplifikatorlerinin DC ve AC analizi c) BJT ve
FET amplifikatorlerinin tasarimi d) Cok kademeli amplifikatorlerin tasarimi ve
analizi e) Dersin teorik kisminda &gretilen konulari deneysel olarak
g6zlemlemek igin laboratuvar ¢alismalari yapmak.

Course Content
(Dersin Igerigi)

Introduction to semiconductor technology. Semiconductor diodes. Diode
applications. Bipolar junction transistors (BJTs). DC biasing of BJTs. AC
analysis of BJTs. BJT amplifiers. Field effect transistors (FETs). DC biasing
of FETs. FET amplifiers. Multi-Stage Amplifiers using BJTs and FETs.
Introduction to operational amplifiers (opamp). Basic opamp circuits.
Laboratory safety, electrical measurements, and the use of test instruments
and circuit simulation tools. Experimental construction, analysis, and
verification of electrical circuits and circuit theorems.

Yariiletken teknolojisine giris. Yariiletken diyotlar. Diyot uygulamalari.
Bipolar baglantili transistorler (BJT'ler). BJT'lerin DC 6n gerilimlemesi.
BJT'lerin AC analizi. BJT ylkselticileri. Alan etkili transistorler (FET'ler).
FET'lerin DC 6n gerilimlemesi. FET yukselticileri. BJT ve FET'ler kullanan
cok katl yiikselticiler. islemsel yiikselticilere (op-amp) giris. Temel opamp
devreleri. Laboratuvar glivenligi, elektriksel élgimler ile test cihazlarinin ve
devre benzetim araclarinin kullanimi. Elektrik devrelerinin ve devre
teoremlerinin deneysel olarak kurulmasi, analiz edilmesi ve dogrulanmasi.

Course Learning Outcomes
(Dersin Ogrenme Ciktilari)

CO1. Explain the operating principles, characteristics, and equivalent circuit
models of semiconductor diodes, Bipolar Junction Transistors (BJTs), and
Field Effect Transistors (FETs). [1.2, 2.1]

CO2. Analyze and solve diode, BJT, and FET circuits using theoretical
methods, equivalent circuit models, and simulation tools. [1.2, 2.1, 4.1]
COa3. Design, implement, and evaluate diode, BJT, FET, and operational
amplifier circuits through simulation and laboratory measurements. [1.2, 2.1,
4.1,52,5.3]

CO4. Use modern electronic measurement instruments and simulation tools
to verify circuit performance and interpret experimental results. [4.1, 5.2,
5.3]

CO5. Work effectively as a member of a team in conducting laboratory
experiments and engineering tasks. [8.1]

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

CO1. Yari iletken diyotlarin, Bipolar Jonksiyon Transistorlerinin (BJT) ve Alan
Etkili Transistorlerin (FET) c¢alisma prensiplerini, karakteristiklerini ve
esdeger devre modellerini agiklar. [1.2, 2.1]

CO2. Diyot, BJT ve FET devrelerini teorik yontemler, esdegder devre modelleri

ve benzetim araglarini kullanarak analiz eder ve ¢ozer. [1.2, 2.1, 4.1]
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CO3.Diyot, BJT, FET ve islemsel yukselte¢ (OPAMP) devrelerini benzetim
ve laboratuvar dlgumleri kullanarak tasarlar, gergeklestirir ve degerlendirir.
[1.2,2.1,4.1,5.2,5.3]

CO4.Elektronik devrelerin performansini dogrulamak ve deney sonuglarini
yorumlamak igin modern elektronik élgiim cihazlarini ve benzetim araglarini
etkin bicimde kullanir. [4.1, 5.2, 5.3]

COS5.Laboratuvar deneyleri ve mihendislik uygulamalarinda takim Gyesi
olarak etkin bigcimde calisir. [8.1]

[Not: Késeli parantez igcindeki sayilar, ilgili program ¢iktisi (PC) numaralarini

gostermektedir.]

ISCED Category of course
(Dersin ISCED Kategorisi)

ISCED 6

Textbook
(Ders Kitabi)

Electronic Devices and Circuit Theory, Robert Boylestad, Louis Nashelsky,
11t Edition, Prentice Hall.

Other References
(Yardimci Kaynaklar)

McGraw Hill.

Donald A. Neamen, "Electronic Circuit Analysis and Design", 4t Edition,

COURSE PLAN
(DERS PLANI)

Week Topics Laboratory Work
(Hafta) (Konular) (Laboratuvar Calismasi)
Semiconductor Diodes: Resistance Levels, Diode Introduction to Iaboratc_;ry safet_y and yvorklng
. N . procedures, Introduction to simulation software
Equivalent Circuits, Zener Diodes . ) N
1 ; ; T X . (Laboratuar guvenlik ve ¢alisma dlizeninin
(Yari lletken Diyotlar: Direng Seviyeleri, Diyot tanitimi, Benzetim yaziimina giris )
Esdeger Devreleri, Zener Diyotlar) ' y s
Semiconductor Diodes: Resistance Levels, Diode E?<p 1: Introduction t.o _Semlconductor Junction
. o : Diodes & Characteristics
Equivalent Circuits, Zener Diodes ) ; o . .
2 ; ; e . R Deney 1: Yari lletken Baglanti Diyotlarina Giris ve
(Yari lletken Diyotlar: Direng Seviyeleri, Diyot T
y . > Ozellikleri
Esdeger Devreleri, Zener Diyotlar)
Diode Applications: Load Line Analysis, Exp 2 Semiconductor Junction Diode Applications
Sinusoidal Inputs; Half-Wave Rectification, Full- |Deney 2: Yar lletken Baglanti Diyot Uygulamalari
Wave Rectification, Clippers, Clampers, Zener
3.4 Diodes
(Diyot Uygulamalari: YUk Hatti Analizi, Sintzoidal
Girigler; Yarim Dalga Dogrultma, Tam Dalga
Dogrultma, Kirpicilar, Sikistiricilar, Zener
Diyotlar)
Bipolar Junction Transistors: Transistor Exp 3: Analysis of Bipolar Junction Transistor
Operation, Common-Base, Common Emitter and |(BJT)
Common Collector Configurations Deney 3: Bipolar Baglanti Transistorinun (BJT)
5 . o RO o -
(Bipolar Baglantili Transistorler: Transistor Analizi
Calismasi, Ortak Taban, Ortak Emiter ve Ortak
Kollektér Konfiglrasyonlart)
o Exp 4 Bipolar Transistor Switch
DC Biasing —-BJTs e .
6 (DC Kutuplama — BJT'ler) Deney 4: Bipolar Transistér Anahtari
7.8 BJT Amplifiers Exp 5: Common Emitter Transistor (BJT) Amplifier
(BJT YUukseltecler) Deney 5: Ortak Emiter Transistor (BJT) Yikselteci
Field-Effect Transistors, Common Source, Exp 6: Common Source JFET Amplifier
Source follower and Common Gate Deney 6: Ortak Kaynakh JFET Ykselteci
9 Configurations
(Alan-Etkili Transistorler, Ortak Kaynak, Kaynak
izleyici ve Ortak gecit Konfiglirasyonlari)
10 FET Biasing and FET Amplifiers
(FET Kutuplama ve FET Yikseltegleri)




Exp 7: OPAMP inverting and noninverting
11-12 Operational Amplifiers amplifiers
(Islemsel Yikseltegler) Deney 7: OPAMP faz evirici ve faz evirmeyen
\iil-ealtanlar
13-14 OPAMP Applications Make-up experiments
(OPAMP Uygulamalart)
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Toplam (Total) 100

AKTS iS YUKU TABLOSU

(ECTS WORKLOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
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