2023 - 2024 / EBLG449 - Semiconductor Physics for Engineers / Semiconductor Physics for Engineers

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Semiconductor Physics for Engineers / Semiconductor Physics for Engineers

Ders Kodu / Course Code

EBLG449

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Dersin amaci,yariiletkenler ve yariiletkenlerin kullanim alanlari ile ilgili bilgiler vermektir.

The aim of the course is to give information about semiconductors and their usage
areas.

igerigi / Content

Yariiletkenler, Yariiletken tipleri, Yariiletkenlerin elektriksel, optik ve manyetik 6zellikleri ve
Yariiletken uygulamalar (aygitlar).

Semiconductors, Types of Semiconductors, Electrical, optical and magnetic properties
of semiconductors and Semiconductor applications (devices).

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenciler Fizik alanindaki giincel bilgilere,kuramsal ve uygulamali bilgilere sahip olacaktir. Fizik ile Students will have up-to-date information, theoretical and applied knowledge in the field of Physics.
ilgili kaynaklari kullanabilecek diizeyde bilgi donanimina sahip olacaktir Will have the knowledge to use the resources related to physics

Ogrenciler Fizik teorileri konularinda kuramsal bilgiye sahip olacakr. Students will have theoretical knowledge about Physics theories.

Ogrenciler Fizik alaninda edindigi kuramsal bilgileri uygulayabilecektir. Students will be able to apply the theoretical knowledge gained in the field of Physics.

HAFTALIK DERS ICERIiGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods

On Hazirlik / Preliminary

Techniques

Ders icerigi tanitimi, Yariiletken Fizigi-1 (Elektriksel, optik, manyetik)
Yariiletkenlerin Uygulamalar

Course content introduction, Semiconductor Physics-1 (Electrical,
optical, magnetic) Applications of Semiconductors

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Elektriksel Ozellikl__er Maddelerin elektriksel 6zelliklerine gére
siniflandinimasi. (Ozdireng ve sicaklikla degisimi, Bant yapilar)

Electrical Properties Classification of substances according to their
electrical properties. (Resistance and change with temperature, Band

structures)
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Yariiletken tipleri (Saf, n-tipi, p-tipi)
Semiconductor types (Pure, n-type, p-type)
. . Ogretim Yont - L
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary

Techniques

Denge durumunda yariiletkenlerde tasiyici konsantrasyonu Enerji ve

4 durum yogunlugu
Carrier concentration in semiconductors at equilibrium Energy and
state density
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Dagilim fonksiyonu Akim Yogunlugu, Taslyici Suriiklenmesi ve

Diflizyon akimi, Jenerasyon ve Recombinasyon

Distribution function Current Density, Carrier Drift and Diffusion
current, Generation and Recombination
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Optik Ozellikler Elektromanyetik dalga-yariiletken etkilesimi
Fotoiletkenlik, Foto 1sima ve elektroliiminesans
Optical Properties Electromagnetic wave-semiconductor interaction
Photoconductivity, Photoluminescence and electroluminescence
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Manyetik Ozellikler Elektronun spin ve yériinge hareketi
7 Miknatislanma cesitleri (ferromanyetizma, paramamanyetizma,
diamanyetizma)
Magnetic Properties Spin and orbital motion of the electron Types of
magnetization (ferromagnetism, paramagnetism, diamagnetism)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yariiletkenlerin Uygulamalari p-n eklemler, diyotlar (Schottky)
Applications of Semiconductors p-n junctions, diodes (Schottky)
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Transistorler (eklem transistérler ve alan etkili transistorler)
Transistors (joint transistors and field-effect transistors)
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 LED, OLED
LED, OLED
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 LASER
LASER
Teorik Dersler / Theoretical Uygulama Lab ?ggﬁ;ﬂ;:{ﬁrgsggi\% Methods On Hazirlik / Preliminary
Technigues
13 Gunes pilleri
Solar cells
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁﬂ&gﬁgﬁgmz Methods On Hazirlik / Preliminary
Techniques
14 Gunes pilleri
Solar cells
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)

Ara Sinav / Midterm Examination 1 80
Ev Odevi / Homework 1 20
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Savi/ Katki Yuzdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Ev Odevi / Homework 4 5.00 20.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Toplam / Total: 36 83.00 150.00

Dersin AKTS Kredisi = Toplam s Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.0grenciler Fizik alanindaki
glincel bilgilere,kuramsal ve
uygulamali bilgilere sahip
olacaktir. Fizik ile ilgili
kaynaklari kullanabilecek
diizeyde bilgi donanimina sahip
olacaktir / Students will have 5
up-to-date information,
theoretical and applied
knowledge in the field of
Physics. Will have the
knowledge to use the
resources related to physics

2.0grenciler Fizik teorileri
konularinda kuramsal bilgiye
sahip olacaktir. / Students will 4
have theoretical knowledge
about Physics theories.

3.0grenciler Fizik alaninda
edindigi kuramsal bilgileri
uygulayabilecektir. / Students 5
will be able to apply the
theoretical knowledge gained
in the field of Physics.

Katki Diizeyi / Contribution Level : 1-Cok Dustlk / Very low, 2-Disiik / Low, 3-Orta / Moderate, 4-Y{iksek / High, 5-Cok Yiksek / Very high
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