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Dersin Ad1 Course Name
Elektronige Giris Introduction to Electronics

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)
EHB 222-222E
ELE 222-222E 3 45 3 ) )
Boéliim / Program Elektrik Elektronik Fakiiltesi — Ortak Havuz
(Department/Program) Faculty Of Electrical and Electronic Engineering — Common Pool
Dersin Tiirii Dersin Dili Tiirkge
(Course Type) Zorunlu (Compulsory) (Course Language) English
Dersin Onkosullari
(Course Prerequisites) Yok (None)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 100
by Content, %) ] ] ]

Dersin icerigi

(Course Description)

Yariletkenlerle ilgili kavramlar ve yariiletken elemanlar. Yariletken diyot; fiziksel yap1, ug
karakteristikleri. Diyotlu devreler. Bipolar Jonksiyonlu Transistor (BJT); yapist ve tiirleri, anahtar olarak
calisma, kutuplama, kuvvetlendiriciler, kii¢iik isaret analizi. MOSFET; yapis1 ve tiirleri, anahtar olarak
calisma ve MOSFET li kuvvetlendiriciler. Islemsel kuvvetlendiriciler ve uygulama 6rnekleri.

Semi-conductor basics: concepts and semi-conductor components. Semiconductor diode; physical
structure, terminal characteristics, analysis of diode circuits. Bipolar junction transistor (BJT); physical
structure and operating modes, BJT as a switch; DC biasing, BJT as an amplifier, small-signal model, basic
amplifier circuits. MOSFET; structure and operating modes, MOSFET as a switch, MOSFET amplifiers.
Operational amplifiers; concepts and application examples.

Dersin Amaci

(Course Obijectives)

Bu dersin amaci

1 - Yari-iletken elektronik devre elemanlarinin davranislarinin ve ug biiytikliiklerinin iligkilerinin
kavranmasi

2 - Bu elemanlarin kutuplanmasinin 6gretilmesi

3 - Bu elemanlar1 kullanan temel analog ve sayisal devrelerin tanitilmasidir.

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

1 - Understanding the behavior of semi-conductor electronic devices and their terminal characteristics
2 - Learning how to bias these devices

3 - Introduction to analog and digital circuits employing these devices

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I- Yari-iletken elektronik elemanlarin fiziksel davraniginin temellerini 6grenir
I1- Bu elemanlarin ug biiyiikliikleri arasindaki iligkileri bilir
111- Bu elemanlarin nasil kutuplanacagini dgrenir
IV- Bu elemanlari igeren temel elektronik devrelerin analizini ve tasarimini yapar

Students who pass the course will be able to:

I- Have learned the basic physical behavior of semi-conductor electronic devices
I1- Understand their terminal characteristics

I11- Know how to bias these devices

IV- Can analyze and design basic electronic circuits employing these devices




Ders Kitabi Sedra, A. S., Smith, K.C “Microelectronic Circuits”, Oxford University Press 5th edition, 2004.
(Textbook)
Diger Kaynaklar 1. Morgiil, A. “Elektronik Devre Elemanlar1”, Papatya Yayincilik Egitim, 2012.

(Other References)

2. Leblebici, D. “Elektronik Elemanlar1”, Se¢ Yaym Dagitim, 2001.
3. Floyd, T. L. Electronic Devices, Prentice-Hall, 2002.
4. Tiirkdz, M. S. “Elektronik”, Birsen Yaynlari, 2004.

Odevler ve Projeler

(Homework & Projects

Dersi daha iyi anlamalar1 amac ile, 6grecilere iki haftada bir (en az 5) 6dev verilecektir.
(Biitiin 6devler verildikten iki hafta i¢inde teslim edilecektir.)

With the aim of a better understanding of the course, the students once every two weeks (at
least 5) shall homework.
(All homework problems are to be HANDED IN two weeks after they are assigned.)

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Bir 6devde bazi sorularin SPICE ile ¢oziilmesi 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

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Sinavlan 2 35
(Midterm Exams)

Kisa Smavlar 3 15
(Quizzes)

Odevler 5 10
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris, ideal diyot, gergek diyot, elektriksel davranis1 ve akim-gerilim egrisi I-11
2 Diyot modeli, diyotlu devrelerin DC analiz yontemleri (sabit gerilim diigiimii modeli, iiste]l modelle sabit 1
nokta iterasyonu), Zener diyodun modellenmesi
3 Tletim, Yariiletkenler, tastyicilar, p-tipi ve n-tipi katkilama, siiriiklenme ve difiizyon mekanizmalar [
4 pn jonksiyonunun fiziksel yapisi ve davranisi (agik devre, diiz ve ters kutuplama) I
kiigiik igaret yaklagiklig1, diyot kiiciik isaret esdegeri ve diyotlu devrelerin AC analizi.
5 Govde direnci ve parazitik kapasiteler, diger diyot tiirleri, DC gii¢ kaynag: tasarimi dogrultucular, Zener 1
diyot ve regiilasyon
6 Bipolar jonksiyonlu transistorun (BJT) fiziksel yapisi ve davranisi, calisma bolgeleri 1l
7 Early olay1, BJT modelleri (Ebers-Moll) ve karakteristikleri i
8 BJT'li devrelerin DC kutuplamast 11
9 MOSFET"in fiziksel yapisi ve davranisi, ¢alisma bolgeleri, v
10 MOSFET karakteristikleri, dnemli ikincil etkiler (kanal boyu modiilasyonu, gévde etkisi) v
11 MOSFET'li devrelerin DC kutuplamast-| v
12 MOSFET'li devrelerin DC kutuplamasi-11 -1V
13 BJT ve MOSFET'in anahtar uygulamalar: \Y
14 BJT ve MOFET’in kavramsal olarak sayisal devrelerdeki kullanimi V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, diode and its electrical behavior I-11
2 Diode models, DC analysis of diode circuits, Zener diode I
3 Conduction mechanisms, semiconductors, doping, drift and diffusion mechanisms I
4 Basics of pn junction, small signal model, AC analysis of diode circuits I
5 Parasitics of pn junction (body resistances, junction and diffusion capacitances), other diode types, I
rectifiers and regulation using Zener diodes
6 Basics of BJT and its operating regions 11l
7 Early effect, BJT models and characteristics 11
8 DC biasing of BJT circuits 11
9 Basics of MOSFET and its operation regions v
10 MOSFET characteristics and important second order effects (channel length modulation, body effect) v
11 DC biasing of MOSFET circuits-I v
12 DC biasing of MOSFET circuits-II ni-1v
13 Switching applications of BJTs and MOSFETs \%
14 Basic applications of BJTs and MOFETSs in digital circuits \Y




Dersin Miihendislik Programuyla iliskisi

Katki
Seviyesi
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) 1] 2
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 sonuglar1 yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglik, X
iiretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda ¢aligma yetisi X
5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢dzme becerisi X
6 Mesleki ve etik sorumluluklarin dogru algilanmast 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 mithendislik arag, yontem ve yetilerini mithendislik uygulamalarinda Kullanabilme becerisi X
12 | Kalite bilinci X
13 Bireysel ve takim iginde ¢alisma becerisi X
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Engineering Curriculum
Level of
Program Outcomes Contribution
1 2|3
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
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and X
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
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 | Arecognition 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)




