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Kredi Ders Uygulamas[, Saat/Hafta
Kod Yariyil (Local AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) Credits) (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
EHB 231/231E 3 5 3 - -

Bo6lim / Program

Elektronik ve Haberlesme Miihendisligi

(Department/Program) | (Electronics and Communication Engineering )
Dersin Tirii Zorunlu (Compulsory) Dersin Dili ingilizce / Tiirkge
(Course Type) P 4 (Course Language) (English / Turkish)

Dersin Onkosullan

(Course Prerequisites)

Dersin Mesleki Bilesene

Katkisi, %
(Course Category
by Content, %)

Temel Blllm' Ve | -mel Miihendislik Miihendislik/Mimarlik Genel Egitim
Matematik (Engineerin Tasarim (General
(Basic Sciences Siience) g (Engineering/Architecture Education)
and Math) Design)
- 100 - -

Dersin Tanimi

(Course Description)

Elektronik | dersi, elektronik devre elemanlarinin ¢alisma ilkelerinin 6grenildigi bir derstir. Dersin
ilk bolimiinde kati fiziginin temelleri, yari iletken malzemelerin 6zellikleri, akim tasiyicilar,
siiriiklenme ve yayinim mekanizmalarinin égrenilir. ikinci bélimde en temel elektronik devre
elemanlari olan diyotlarin yapisi, devre analizinde kullanilan diyot modelleri, diyot devreleri ve
farklh diyot tirleri incelenir. Uglincli bélimde ise transistor tiirleri, yapilari, ikincil etkiler ve
transistor devreleri incelenir.

Electronics | course covers structure and operating principles of electronic components. First
part of the course focuses on Fundamentals of solid state physics, properties of semiconductor
materials, current carriers, drift and diffusion mechanisms. Second part of the course focuses
on the diode. Structure of the pn junction diode, diode models used in circuit analysis, diode
circuits and different diode types are covered. Third part of the lecture focuses on transistors.
Different transistor types, their behavior, secondary effects, and transistor circuits are covered.

Dersin Amaci

(Course Objectives)

Bu dersin amaci

1. Kati cisimlerdeki iletim mekanizmalarini,

2. Diyot, bipolar transistor (BJT) ve MOS transistorun (MOSFET) akim mekanizmalarini,
3. Transistor modelleri, transistorlarin DC kutuplamalarini,

4. BJT ve MOSFET anahtar uygulamalarini tanitmaktir.

This course aims to give the following abilities to the students:
1. Conduction mechanism in solid materials,

2. Transistor models and biasing,

3. Basic switch applications of transistors.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

I. Katilardaki iletim mekanizmalarini kavrayip, iletimle ilgili bayuklikleri hesaplayabilme,

1. Jonksiyon davranisini kavrayarak, diyotlar ve diyotlarin temel uygulamalari ile ilgili hesaplari
yapabilme,

lll. BJT temel parametreleri, modelleri, DC kutuplamalarini hesaplayabilme,

IV. MOSFET temel parametreleri, modelleri, DC kutuplamalarini hesaplayabilme,

V. BJT ve MOSFET anahtar davranisi ile ilgili uygulamayi yapabilme kavrama becerilerini
kazanir

Students who pass the course will be able to:

I. Analyze conduction problems in solid materials.

Il. Analyze diode circuits using diode models.

IIl. Analyze electronics circuits using BJT models and BJTDC biasing.

IV. Analyze electronics circuits using MOS models and MOSFETDC biasing.
V. Analyze the switch behavior of the BJT and MOSFETs.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Kati hal fiziginin temelleri, yari iletkenlerin 6zellikleri, enerji bandlari, direk ve indirek |
yari iletkenler
2 Akim tasiyicilar, striklenme ve yayinim mekanizmalari I
3 PN Jonksiyonunun fiziksel yapisi, PN Jonksiyonunun davranisi (denge durumu, diiz ve o
ters kutuplama), gévde direnci ve parazitik kapasiteler !
4 Diyot modelleri ve diyot devreleri, diyotun kiigik isaret modeli I, 1l
Dogrultucular, DC gli¢c kaynagi tasarimi, Zener diyot, regilator devreleri, fotodiyotlar ve
5 . . . . Il
1stk yayan diyotlar (LED), metal-yariiletken kontaklari (Ohmik kontak ve Schottky Diyotu)
6 Bipolar jonksiyonlu transistorun (BJT) fiziksel yapisi ve davranisi I, 1l
7 Bipolar jonksiyonlu transistorun (BJT) calisma bolgeleri, Eber Molls Modeli, Early Etkisi I, 1l
8 BJT devrelerinin DC kutuplamasi ve kiglk isaret modeli | 1
9 BJT devrelerinin DC kutuplamasi ve kigik isaret modeli Il 1
10 MOSFET'in fiziksel yapisi ve davranisi, Kanal Ayarlamali ve kanal olusturmal MOSFET l, IV
11 MOSFET’in ¢alisma boélgeleri, dnemli ikincil etkiler (kanal boyu modilasyonu, gévde LIV
etkisi) !
12 MOSFET devrelerinin DC kutuplamasi ve kiiclik isaret modeli | v
13 MOSFET devrelerinin DC kutuplamasi ve kiiclik isaret modeli Il v
14 BJT ve MOSFET'in anahtar uygulamalari ve sayisal devrelerdeki kullanimi Vv
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Fundamentals of solid state physics, properties of semiconductors, energy bands, |
direct and indirect semiconductors
2 Current carriers, drift and diffusion mechanisms [
3 PN junction in equilibrium, PN junction under reverse and forward bias, body o
resistance and parasitic capacitance !
4 Diode models, diode circuits, small signal model of the diode 1,1l
5 Rectifiers, DC power supplies, Zener Diode, regulator circuits, light emitting diodes I
(LED), photodiodes, metal-semiconductor contacts (Ohmic contact and Schottky Diode)
6 Physical structure of Bipolar Junction Transistor (BJT) I, 11
7 Operating regions of BJT, Eber-Molls Model, Early Effect I, 11
8 DC biasing of BJT circuits and small signal model | I
9 DC biasing of BJT circuits and small signal model Il I
10 Physical structure of MOSFET, enhancement and depletion mode MOSFET I, IV
1 Operating regions of MOSFET, secondary effects (channel length Modulation, body LIV
effect) !
12 DC biasing of MOSFET circuits and small signal model | v
13 DC biasing of MOSFET circuits and small signal model Il v
14 BJT and MOSFET as a switch, fundamental digital circuits Vv




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1] 2

3

Miihendislik, fen ve matematik ilkelerini uygulayarak karmagsik miihendislik problemlerini belirleme,
formiile etme ve ¢ozme becerisi.

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve
refahi g6z 6niine alarak ¢6ziim treten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

>

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of

Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




