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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Kat1 Hal Elektronigi

Solid State Electronics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | U_IY gtula_mla tatt))oraf[uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
F1Zz413/ 7 3 4 3 0 0
FIZ413E
Boliim / Program Fizik Miihendisligi B&liimii / %30 ve %100 Ingilizce Fizik Miihendisligi Programm
(Department/Program) ( Physics Engineering Department / 30% and 100% English Program of Physics Engineering)
Dersin Tiirii Se¢meli Dersin Dili Tiirkce/Ingilizce
(Course Type) (Elective) (Course Language) | Turkish/English

Dersin Onkosullari
(Course Prerequisites)

FI1Z231 veya FIZ231E

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- %40 %60 -

Dersin icerigi

(Course Description)

Kristal yapisi. Atomik baglar. Yari iletkenlerin enerji bandi 6zellikleri. Elektronlarin ve
bosluklarin istatistigi. Pargacik dinamigi ve yiik iletimi. Uretme ve birlesme siirecleri. PN
eklemleri ve diyodu. Metal/yari iletken eklemi. Heteroyapi aygitlarin fizigi ve teknolojisi.
Bipolar eklem transistorleri. Metal yalitkan ve yariiletken yapili transistorler. Optoelektronik
cihazlar, Tiimlesik devreler.

Crystal structure. Atomic bonds. Energy band structure of semiconductors. Statistics of electrons
and holes. Carrier dynamics and charge transport. Generation and recombination processes. PN
junctions and diodes. Metal/semiconductor junctions. Physics and technology of heterojunction
devices. Bipolar junction transistors. Metal oxide semiconductor transistors. Optoelectronic

devices, Integrated circuits.

Dersin Amaci

(Course Objectives)

1. Elektronik cihazlarin ¢alisma ilkelerini anlamak igin gerekli olan yariiletken fizigi bilgisini
Ozlimsemek.

2.Glinlimiiz haberlesme teknolojisinde kullanilan elektronik elemanlar1 tanimak

3.Yar1 iletken cihazalarin temel {iretim siireglerini bilmek

1.Basic knowledge of semiconductor physics that is necessary to understand operation of
semiconductor electronic devices

2.To understand the operation principles of semiconductor devices in current communication
technology

3.To have a basic knowledge about the processing steps of making semiconductor devices

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

I.Yar iletkenleri anlamak i¢in yar iletken fizigini kavramak

I1.Giinlimiiz yar1 iletken elemanlarinin yapisini ve nasil ¢alistigini bilmek

III.Yar iletken elemanlarin bir elektronik devedeki 6nemini ve isleyisini Sngdrmek.
IV.Yar iletken devre elemanlarin nasil iiretildigini bilmek

I. To develop a better understanding of semiconductor physics in order to grasp the working
principles semiconductor devices

1. To know the structure and operation of semiconductor devices

I11. To understand the basic operation principles of semiconductor devices in electronic circuits
IV.To have a general knowledge about the processing steps of making semiconductor devices




Ders Kitabi
(Textbook)

Solid State Electronic Devices, by Ben G. Streetman and Sanjay Banerjee, Prentince

Hall (2005)

Diger Kaynaklar
(Other References)

Physics of Semiconductor Devices, by S. M. Sze and K. K. Ng, Wiley (2007)

Semiconductor Device Fundamentals, Pierret, Robert F. Addison-Wesley, 1996

Semiconductor Physics and Devices, Neamen, Donald A., McGraw Hill (2002)

Odevler ve Projeler

(Homework & Projects

iki haftada bir 6dev verilir (en az).

Homework assignments are given once in two weeks (minimum).

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

MATLAB, MATHEMATICA

Diger Uygulamalar

(Other Activities)

iki haftada bir kisa sinav yapilir (en az).

Quizzes are given once in two weeks (minimum).

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 2 40
(Midterm Exams)

Kisa Smavlar 7 5
(Quizzes)

Odevler 7 15
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)

Degerlendirmedeki Katkisi, %




DERS PLANI

Hafta

Konular

Dersin
Ciktilan
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Kristal yap1 ve yari iletkenlerin iiretimi

[\

Atom ve baglarin yapisi

Yart iletkenlerde bant yap1

Yari iletkenlerin fiziksel 6zellikleri

Yari ilekenlerde tasiyicilarin fizigi

Junction in semiconductors 1

Junction in semiconductors 2

Alan etkili transistorler 1
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Alan etkili transistorler 2
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Bipolar transistorler 1
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Bipolar transistorler 2
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Opto electronik cihazlar 1
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Opto electronik cihazlar 2
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Entegre devreler

COURSE PLAN

Weeks

Topics

Course
Outcomes

Crystal structure and growth of semiconductors

Atoms and bond structure

Band structure in semiconductors

Physical properties of semiconductors

Physics of carriers in semiconductors

Junctions in semiconductors 1

Junctions in semiconductors 2

Field-Effect transistors 1

Field-Effect transistors 2

Bipolar transistors 1
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Bipolar transistors 2

[N
N

Optoelectronic devices 1
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Optoelectronic devices 2
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Integrated devices




Dersin Fizik Miihendisligi Programyla iliskisi

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

Katki

Seviyesi

1

2

3

Matematik, Bilim ve Miihendislik bilgilerini uygulayabilme

X

Data analizi yapabilmek ve deney tasarlayip yiiriitebilmek

Ihtiyaci karsilayacak sistem, bilesen ve siirecleri dizayn edebilme

Displinler arasi ¢aligma gerceklestirebilme

Miihendislik problemlerini belirleyebilme, formiile edebilme ve ¢ozebilme

Mesleki ve ahlaki sorumluluklarini anlayabilme

Etkili bir sekilde iletisim kurabilme

Global/sosyal anlamda miihendislik ¢6ziimlerinin etkilerini anlayabilme

—| T || |Qalo |T|o

Hayat boyu 6grenimin dnemini kavrayabilme ve benimseme

Modern meselelerle ilgili bilgi sahibi olabilme

xl—-

Miihendislik uygulamalari i¢in gerekli modern miihendislik araglarini, tekniklerini kullanabilme

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Physics Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

Ability to Apply Knowledge of Mathematics,Science, and Engineering

X

Ability to Design and Conduct Experiments,as well as to Analyze and Interpret Data

Ability to Design a System, Component, or Process to Meet Desired Needs

Ability to Function on Multi-Disciplinary Teams

Ability to Identify, Formulate, and Solve Engineering Problems

Understanding of Professional and Ethical Responsibility

Ability to Communicate Effectively
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Broad Education Necessary to Understand the Impact of Engineering Solutions in a
Global/Societal Context

Recognition of the Need For, and an Ability to Engage in Life-Long Learning

Knowledge of Contemporary Issues

Ability to Use the Techniques, Skills, and Modern Engineering Tools Necessary for
Engineering Practice

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




