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Dersin Tanimi

(Course Description)

Yariiletkenlerle ilgili kavramlar ve yariiletken elemanlar. Yariiletken diyot; fiziksel yapi, ug
karakteristikleri. Diyotlu devreler. Bipolar Jonksiyonlu Transistér (BJT); yapisi ve tirleri, anahtar
olarak galisma, kutuplama, kuvvetlendiriciler, kiiclik isaret analizi. MOSFET; yapisi ve tirleri,
anahtar olarak ¢alisma ve MOSFET’li kuvvetlendiriciler. islemsel kuvvetlendiriciler ve uygulama
ornekleri.

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 Objectives)

1.Yari-iletken elektronik devre elemanlarinin davranislarinin ve ug biyukliklerinin
iliskilerinin kavranmasi,

2.Bu elemanlarin kutuplanmasinin 6grenilmesi,

3.Bu elemanlari kullanan temel analog ve sayisal devrelerin tanitiimasi.

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
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I. Yari-iletken elektronik elemanlarin fiziksel davraniginin temellerini 6grenir,
Il. Bu elemanlarin ug biyuklikleri arasindaki iliskileri bilir,
lll. Bu elemanlarin nasil kutuplanacagini 6grenir,
IV. Bu elemanlari iceren temel elektronik devrelerin analizini ve tasarimini yapar.

Students who pass the course successfully
I. Have learned the basic physical behavior of semi-conductor electronic devices,
Il. Understand their terminal characteristics,
IIl. Know how to bias these devices,
IV. Can analyze and design basic electronic circuits employing these devices.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, konulara genel bakis, bu ders igin gereken temel bilgileri anisatim |
2 Atomik modeller, kristal yapi, yari-iletken fizigi, katkilama, akim akis mekanizmalari, streklilik I-11
denklemi
3 pn jonksiyonu, kutuplanmamis jonksiyonda akimlar, fakirlesmis bdlgenin olusumu, tasiyici -1l
yogunluk diyagramlari, potansiyel seddinin ve fakirlesmis bolge genisliginin bulunmasi, yari-
iletken diyot denklemi.
4 Diyot tipleri, Zener olayi, Zener diyodu, diyot kapasiteleri, diyotlarla kurulmus 6rnek devreler. 1-11-1V
5 Transistor fizigi, BJT'nin fiziksel 6zellikleri, kutuplama kosullari, akim bilesenleri, transistor I-11-111
parametreleri.
6 Anahtar olarak BJT ve analog uygulamalarda kutuplama. 1l
7 Yariyil Sinavi 1.
8 MOSFET ve MOSFET'in fiziksel 6zellikleri. Anahtar olarak MOS ve analog uygulamalarda 11-111
kutuplama.
9 Transistorll kuvvetlendiriciler: BJT'li devreler icin esdeger AC devreleri, kiiglik isaret analizi "-1v
10 Transistorli kuvvetlendiriciler: kazang ve giris/cikis direnci hesaplamalari, kaskat kuvvetlendirici "-v
devreleri
11 Transistorli kuvvetlendiriciler: MOS kuvvetlendiriciler. H-1v
12 Yariyil Sinavi 2.
13 Fark kuvvetlendiricileri: yapilari, kazang ve giris/gikis direnci hesaplamalari ve CMRR "-1v
hesaplamalari.
14 islemsel kuvvetlendiriciler (OPAMP) ve uygulamalari -1V
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Introduction, overview of topics, overview of basic knowledge required for this course I
2 Atomic models, crystal structure, semiconductor physics, doping, current flow mechanisms, I-11
Continuity Equation
3 pn junction, currents in unbiased pn junction, formation of depletion layer, carrier density -1l
diagrams, derivation of potential barrier and depletion layer thickness, and Semiconductor
Diode Equation.
4 Types of diodes, Zener effect, Zener diodes, diode capacities, sample circuits constructed 1-11-1vV
with diodes
5 Transistor physics, physical characteristics of BJT, biasing conditions, current components, I-11-111
transistor parameters
6 BJT as a switch and biasing for analog applications 1l
7 Midterm Exam 1
8 MOSFET, physical characteristics. MOS as a switch and biasing for analog applications 11-111
9 Transistor amplifier circuits: equivalent AC circuits, small signal analysis n-1v
10 Transistor amplifier circuits: gain and input/output resistance calculations, cascade amplifier "-v
circuits
11 Transistor amplifier circuits: MOS amplifiers n-v
12 Midterm Exam 2
13 Differential amplifier circuits: configurations, gain and input/output resistance and CMRR "-1v
calculations
14 Operational Amplifiers (OPAMP) and applications 1-1v




Dersin Servis dersini alan Programlarin 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.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve
refahi gbz 6niine alarak ¢oziim tireten miihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6ntinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikgi 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 icin 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 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)




