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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Semiconductors and Optoelectronic Applications / Semiconductors and Optoelectronic Applications

Ders Kodu / Course Code

9105036612010

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Third Cycle / Third Cycle

Ders Akts Kredi / ECTS 8.00
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

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci 6grencilerin, yariiletkenleri tanimasini, yariletken uygulamalari ile ilgili son
teknolojik gelismeleri kavramasini, yenilenebilir

enerjilerde kullanimlarina yénelik optik ve elektriksel 6zelliklerin belirlenmesinde kullanilan
6lcum tekniklerini karsilastirabilmesini,

fotokatalitik ve ticari optoelektronik uygulamalar (1sik yayan diyot, glines hiicresi,
transistor, vb) ve gelisen muadilleri hakkinda genel bilgi edinmesini saglamaktir.

The aim of this course is making the students, cognize semiconductors; realize the
recent technologic developments on semiconductor applications; able to compare the
measurement techniques used in determination their optical and electrical properties
needed for their application in renewable energy systems; attain knowledge on
photocatalytic and commercial optoelectronic applications (light emitting diodes, solar
cells, transistor, etc) and their developing and emerging comparatives.

igerigi / Content

Yariiletken tanim ve temelleri. Yenilenebilir enerji teknolojileri (kaynaktan kullanima) ve
yariiletkenler. Yariiletken kaplamalar. Yenilenebilir enerji teknolojileri ve optoelektronik
uygulamalar. Metal oksit destekli fotokatalitik degradasyon. Solar radyasyon.
Fotodetektorler. Isik yayan diyot-LED ve molekuler ve polimerik muadilleri. Lazerler.
Transistorlar.

Semiconductor definition and basics. Renewable energy technologies (from source to
use) and semiconductors. Semiconductor coatings. Renewable energy technologies
and optoelectronic applications. Metal oxide based photocatalytic degradations. Solar
radiation. Photodetectors. Light emitting diode-LED and molecular and polymeric
correspondences. Lasers. Transistors.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




Kitabi / Malzemesi / Onerilen *Physics of semiconductor devices, Yazar: S. M. Sze,Kwok Kwok Ng, ISBN: 0471-14323-5 | +Physics of semiconductor devices, Yazar: S. M. Sze,Kwok Kwok Ng, ISBN: 0471-
Kaynaklar / Books / Materials / *Semiconductor nanostructures for optoelectronic applications, Yazar: Todd D. Steiner, 14323-5

Recommended Reading ISBN:1-58053-751-0
ISBN:978-3-527-31264-1

Rajeshwar,Robert D. McConnell,Stuart Licht, ISBN:978-0-387-72810-0

*Semiconductor nanostructures for optoelectronic applications, Yazar: Todd D.

*Organic electronics: materials, manufacturing and applications Yazar: Hagen Klauk, Steiner, ISBN:1-58053-751-0

*Organic electronics: materials, manufacturing and applications Yazar: Hagen Klauk,

*Solar hydrogen generation: toward a renewable energy future, Yazar: Krishnan ISBN:978-3-527-31264-1

*Solar hydrogen generation: toward a renewable energy future, Yazar: Krishnan
Rajeshwar,Robert D. McConnell,Stuart Licht, ISBN:978-0-387-72810-0

Ogretim Uyesi (Uyeleri) / Faculty Dr. Ogr. Uyesi Halide Diker
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Organik ve inorganik yariiletken fiziksel ve kimyasal 6zelliklerini kavrayabilme ;Jrr;%ir:it:gding the physical and chemical properties of organic and inorganic semiconductor

2 Yenilenebilir enerji teknolojileri uygulamalarinda yariiletkenlerin rolinu kavrayabilme Understanding the role of semiconductors in renewable energy technologies

3 Analitik teknikler kullanarak optoelektronik uygulama problemlerini ¢6zebilme Solving the problems of optoelectronic application by the use of analytical techniques

4 Optoelektronik uygulamada gerekli olan fiziksel ve kimyasal 6zelliklere ait verileri formile edebilme gg;r:?éjaliﬁzci’r:‘%.the St el D Pl EE 20 ENEmieE) PR eiieR IRt e 17 Cies Qe e

5 Isik-yariiletken etkilesiminde uygun model denkliklerini tiiretebilme Derivation of appropriate equations on light-semiconductor interaction

6 :gigirlg';:;ilﬁ: ig e dnyesel erelil ez el Elelel epes G dmnl s Ll e gL Being able to design the optoelectronic application area by the use of semiconductor properties
7 Elektriksel parametreler ile cihaz performans egrileri arasindaki iliskiyi kavrayabilme Understanding the relationship between device performance and electrical parameters

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Dersin tanitimi: Kapsami, gerekgesi, Onemi, Kural ve Gerekleri Tanisma
Introduction of the course Getting acquainted
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Yariiletken tanim ve temelleri. Molekuler, elementel ve bilesik ; -
; - . o PN - . . Internet taramasi/kitiphane
halindeki yaniletkenler: yiik tasiyici 6zellikleri, uyanim suregleri, optik alismas|
Ozellikleri, karakterizasyon teknikleri. cals
Semiconductor descriptions and basics. Molecular, elemental and
compound type semiconductors: charge carrier properties, excitation |Web surf/ library study
processes, optical properties, characterization techniques.
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Yenilenebilir enerji teknolojileri (kaynaktan kullanima) ve ; -
yariiletkenler. Optoelektronik tanim ve temeller. Yenilenebilir enerji Internet taramasu/kitliphane
L . calismasi
teknolojileri ve optoelektronik uygulamalar.
Renewable energy technologies (source to use) and semiconductors.
Optoelectronic definition and basics. Renewable energy technologies |Web surf/ library study
and optoelectronic applications.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Yariiletken kaﬂama teknikleri. Uygulama alanina ve materyale gore internet taramasvkiitiiphane
kaplama teknigine karar verme. Kaplama sonrasi film alismasi
karakterizasyon teknikleri cals
Sem|c.:onductor coating techn|qugs. I'T)etermlnat[on of coating Web surfl library study
technique depending on the application area. Film characterization.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

p-n kavsagi, metal-yariiletken kontagi, metal-yalitkan-yariiletken
kapasitorleri

internet taramasi/kiitiiphane
calismasi

p-n junction, metal-semiconductor contact, metal-insulator-
semiconductor capacitors.

Web surf/ library study
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Solar radyasyonun 6zellikleri. Spektral bolgelerin kullanimi. internet taramasy/kiitiphane
6 Fotodetektorler. ., II., Ill. Nesil Glines hlcreleri. Karakterizasyon alismasi P
teknikleri. Yenilenebilir enerji kaynaklarinda terawatt yaklagimi. cals
Properties of solar radiation. The use of spectral regions.
Photodetectors. L., I, lll. generation solar cells. Characterization Web surf/ library study
techniques. Terawatt challenge in renewable energy sources.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Ticari glines hiicreleri ile yeni ve gelisen gunes hiicrelerinin ; -
7 kargilagtirmalari. Yeni ve geligen teknolojilere yénelik literattir Ir;tl?r?nez;(st:aramasUkutuphane
taramasl/incelemesi sals
Comparison of commercial and new and emerging technologies in
solar cell. Literature review on new and emerging solar cell Web surf/ library study
technologies.
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Mid-term exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Isimal gegisler. Isik yayan diyot-LED. Yariiletken 6zellikleri.
Karakterizasyonlari. Enerjinin kullanimindaki katma degeri. Mimari ; -
uygulamalarina érnekler. Sorunlar ve ¢dzium 6nerileri. LED lerin Ir;tﬁrr;negstlaramasUkutuphane
9 molekiiler ve polimerik muadilleri- OLED, TOLED, MF-OLED, FOLED cally
tanimlar. Uygulama 6rnekleri.
Radiative transitions. Light emitting diode. Semiconductor properties.
Characterizations. Added value in energy use. Examples on
architectural applications. Problems and possible solutions. Molecular|Web surf/ library study
and polymeric correspondences of LEDs-OLED, TOLED, MFOLED,
FOLED descriptions. Examples on applications.
. . Ogretim Yoéntem ve x -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Lazerler. Kuantum nokta, kuantum tel lazerler. Enerji bant internet taramasi/kiitiiphane

diyagramlari. igsel kuantum verimi, verim giicii.

calismasi

Lasers. Quantum dot, quantum wire lasers. Energy band diagrams.
Internal quantum yield, efficiency.

Web surf/ library study
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Transistor tanimi. GCalismasi. Tirler: JFET, MOSFET, vs. OFET internet taramasy/kiitiiphane
materyal 6zellikleri. Elektriksel dlgtimler. calismasi
Transistor. Operation. Types: JFET, MOSFET, etc. properties of .
OFET materials. Electrical measurements. Web surf/ library study
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
12 Metal oksit destekli fotokatalitik degradasyon. Mekanizmalari. Suyun |internet taramasi/kiitiiphane
parcalanmasinda fotokimyasal yaklasimlar. calismasi
Metal omde_supported photqcatalytlcal c_ie;gradahon. Mechanisms. Web surfl library study
Photochemical approaches in water splitting
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
13 Ddénem proje sunumlari Project presentation
Project presentation Project presentation
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
14 Dénem proje sunumlari Project presentation
Project presentation Project presentation
. . Ogretim Yoéntem ve x o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
15 Doénem proje sunumlari Project presentation
Project presentation Project presentation
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?egl:ﬁill(r;;ri/(?l'gggi\r/lz Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Y1l igi Etkinlikleri / Term (or Year) Learning Activities S Percentage of
Number S 2
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Yiizdesi(%) 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)
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Proje Sunma / Project Presentation 1 5.00 5.00
Bireysel Calisma / Self Study 10 5.00 50.00
Proje Hazirlama / Project Preparation 1 48.00 48.00
Final Sinavi / Final Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 35.00 35.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav / Midterm Examination 1 3.00 3.00

30 142.00 226.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 226.00/30.00 = 7.53 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 226.00 / 30.00 = 7.53 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes

Learning Outcomes 111 (112 (113114 [1.15 [ 116 |1.1.7

1.0rganik ve inorganik
yariiletken fiziksel ve kimyasal
ozelliklerini kavrayabilme /
Understanding the physical 4 5 5 3
and chemical properties of
organic and inorganic
semiconductor properties.

2.Yenilenebilir enerji
teknolojileri uygulamalarinda
yariiletkenlerin roliinu

kavrayabilme / Understanding 5 4 5 4 5
the role of semiconductors in
renewable energy technologies

718




3.Analitik teknikler kullanarak
optoelektronik uygulama
problemlerini ¢6zebilme /
Solving the problems of
optoelectronic application by
the use of analytical techniques

4.Optoelektronik uygulamada
gerekli olan fiziksel ve kimyasal
ozelliklere ait verileri formiile
edebilme / Formulizing the data
related to physical and
chemical properties needed in
optoelectronic applications.

5.Isik-yariiletken etkilesiminde
uygun model denkliklerini
turetebilme / Derivation of
appropriate equations on light-
semiconductor interaction

6.Yariiletkenlerin fiziksel ve
kimyasal 6zelliklerinden yola
cikarak optoelektronik
uygulama alanini
tasarlayabilme / Being able to
design the optoelectronic
application area by the use of
semiconductor properties

7.Elektriksel parametreler ile
cihaz performans egrileri
arasindaki iligkiyi
kavrayabilme / Understanding
the relationship between
device performance and
electrical parameters

Katki Dlzeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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