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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Nex-Generation Photovoltaic Technologies / Nex-Generation Photovoltaic Technologies

Ders Kodu / Course Code

9105036632010

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

Geleneksel Silisyum esasli glines hicrelerine alternatif olusturmak amaciyla tizerinde
calisilan, daha disuk maliyetli ve daha ylksek verimli fotovoltaik sistemlerden olan gok
eklemli (tandem) fotovoltaik sistemler, fotovoltaiklerde etki iyonlagmasi (impact ionisation),
sicak tasiyicili (hot carier) fotovoltaik sistemler, ara-bant (intermediate band) fotovoltaikler,
kuantum nokta fotovoltaik sistemler, organik ve plastik fotovoltaik sistemler, hibrid
fotovoltaik sistemler, boya ile duyarlastiriimis fotovoltaik sistemlerin kimyasal ve fiziksel
yapilari, calisma prensipleri, elektronik 6zellikleri ve performanslan konusunda bilgi
vermektir.

The aim of the course is to give an information about the chemical and physical
structures, working principles, electronic properties and photovoltaic performances of
multi junction tandem solar cells, impact ionization solar cells, hot electron carrier solar
cells, quantum dot solar cells, organic and plastic solar cells, hybrid solar cells and dye
sensitized solar cells which are low cost and high efficiency alternatives of traditional
silicon based solar cells.
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igerigi / Content

1.Neden yeni nesil fotovoltaik teknolojiler ihtiyag var?

2.Cok eklemli (tandem) fotovoltaik sistemlerin fiziksel yapilari, calisma prensipleri,
elektronik 6zellikleri ve performanslari.

3.Fotovoltaiklerde etki iyonlagmasinin (impact ionisation) elektronik ve fiziksel 6zellikleri ve
mekanizmalari.

4.Sicak tastyici (hot carier) fotovoltaik sistemlerin kimyasal ve fiziksel yapilari, calisma
prensipleri, elektronik ézelliklerini ve bu ézellikleri ile performanslarn arasindaki baglantilar.
5.Ara-bant giines pillerinin kimyasal ve fiziksel yapilari, galisma prensipleri, elektronik
ozellikleri ve bu 6zellikleri ile performanslan arasinda baglantilar.

6.Kuantum nokta (quantum dot) fotovoltaik sistemlerin kimyasal ve fiziksel yapilari,
calisma prensipleri, elektronik 6zellikleri ve bu 6zellikleri ile performanslar arasinda
baglantilar.

7.0rganik, plastik ve hibrid fotovoltaik sistemlerin kimyasal ve fiziksel yapilari, galisma
prensipleri, elektronik 6zellikleri ve bu 6zellikleri ile performanslari arasinda baglantilar.
8.Boya ile duyarlastinimis fotovoltaik sistemlerin kimyasal ve fiziksel yapilari, calisma
prensipleri, elektronik 6zellikleri ve bu 6zellikleri ile performanslari arasinda baglantilar.

1-Why new generation photovoltaic technologies are needed

2-Physical structure, working principles, electronic properties and performance of
tandem photovoltaic systems

3-Mechanism, electronic and photopysical properties of impact ionization
4-Chemical and physical structures, working principle and electronic properties of hot
carrier photovoltaic systems and the relationship with performance of the hot carrier
photovoltaic systems

5-Chemical and physical structures, working principle and electronic properties of mid-
band solar cells and their relationship with performance of mid-band solar cells
6-Chemical and physical structures, working principle and electronic properties of
quantum dot photovoltaic systems and the relationship with performance of quantum
dot photovoltaic systems

7-Chemical and physical structures, working principle and electronic properties of
Organic, plastic and hybrid photovoltaic systems and their relationship with
performance of Organic, plastic and hybrid photovoltaic systems

8-Chemical and physical structures, working principle and electronic properties of dye
sensitized photovoltaic systems and their relationship with performance of dye
sensitized photovoltaic systems

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

*Next generation photovoltaics: high efficiency through full spectrum utilization By Antonio
Marti, Antonio Luque, IOP, ISBN: 0750309059, 2004

*New-generation photovoltaic technologies By Thomas Surek, Robert D. McConnell, Solar
Energy Research Institute, 1985

*Thin-film solar cells: next generation photovoltaics and its applications By Yoshihiro
Hamakawa, Springer, ISBN: 3540439455, 2004

*Organic photovoltaics: mechanism, materials, and devices By Sam-Shajing Sun, Niyazi
Serdar Sariciftci, CRC Press, 2005

*Organic photovoltaics: concepts and realization By C. J. Brabec, Christoph J. Brabec,
Springer, 2003, ISBN: 35400405x

*Next generation photovoltaics: high efficiency through full spectrum utilization By
Antonio Marti, Antonio Luque, IOP, ISBN: 0750309059, 2004

*New-generation photovoltaic technologies By Thomas Surek, Robert D. McConnell,
Solar Energy Research Institute, 1985

*Thin-film solar cells: next generation photovoltaics and its applications By Yoshihiro
Hamakawa, Springer, ISBN: 3540439455, 2004

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Ceylan ZAFER
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OGRENME GIKTILARI / LEARNING OUTCOMES

Neden yeni nesil fotovoltaik teknolojiler ihtiyag var? Sorusuna cevap verebilmek.

Give an answer why new generation photovoltaic technologies are needed

Cok eklemli (tandem) fotovoltaik sistemlerin fiziksel yapilari, calisma prensipleri, elektronik 6zellikleri
ve performanslarini kavrayabilme.

Understanding the physical structure, working principles, electronic properties and performance of
tandem photovoltaic systems

Fotovoltaiklerde etki iyonlagsmasinin (impact ionisation) elektronik ve fiziksel 6zellikleri ve
mekanizmalarini kavrayabilme.

Understanding the mechanism, electronic and photopysical properties of impact ionisation

Sicak tasiyici (hot carier) fotovoltaik sistemlerin kimyasal ve fiziksel yapilar, galisma prensipleri,
elektronik 6zelliklerini anlama ve bu 6zellikleri ile performanslari arasinda baglanti kurabilme.

Understanding the chemical and physical structures, working principle and electronic properties of
hot carrier photovoltaic systems and establish a relationship with performance of the hot carrier
photovoltaic systems.

Ara-bant glines pillerinin kimyasal ve fiziksel yapilari, galisma prensipleri, elektronik 6zelliklerini
anlama ve bu 6zellikleri ile performanslan arasinda baglanti kurabilme.

Understanding the chemical and physical structures, working principle and electronic properties of
mid-band solar cells and establish a relationship with performance of mid-band solar cells,

Kuantum nokta (quantum dot) fotovoltaik sistemlerin kimyasal ve fiziksel yapilari, calisma prensipleri,
elektronik 6zelliklerini anlama ve bu 6zellikleri ile performanslari arasinda baglanti kurabilme.

Understanding the chemical and physical structures, working principle and electronic properties of
quantum dot photovoltaic systems and establish a relationship with performance of quantum dot
photovoltaic systems

Boya ile duyarlastirimis fotovoltaik sistemlerin kimyasal ve fiziksel yapilari, galisma prensipleri,
elektronik 6zelliklerini anlama ve bu 6zellikleri ile performanslari arasinda baglanti kurabilme

Understanding the chemical and physical structures, working principle and electronic properties of
Organic, plastic and hybrid photovoltaic systems and establish a relationship with performance of
Organic, plastic and hybrid photovoltaic systems

Boya duyarlastiricili fotovoltaik sistemlerin kimyasal ve fiziksel yapilarini, galisma prensibini ve
elektronik 6zelliklerini anlamak ve boya duyarlastiricili fotovoltaik sistemlerin performansi ile bir iliski
kurmak.

Understanding the chemical and physical structures, working principle and electronic properties of
dye sensitized photovoltaic systems and establish a relationship with performance of dye sensitized
photovoltaic systems

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Dersin tanitimi: Kapsami, gerekgesi, Onemi, Kural ve Gerekleri Tanisma
Def|r_1|t|on of the course: Scope, reason, importance, rule and Introduction
requirement
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Cok eklemli (tandem) fotovoltaik sistemlerin fiziksel yapilari, calisma
2 prensipleri, elektronik 6zellikleri ve performanslar konusunda bilgi Kitiphane/yayin taramasi
verilmesi.
Give information about physical structure, working principles,
electronic properties and performance of tandem photovoltaic Library/ article search
systems
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Fotovoltaiklerde etki iyonlagmasinin (impact ionisation) elektronik ve -
3 . P > Kutiphane/yayin taramasi
fiziksel 6zellikleri ve mekanizmalarinin anlatiimasi
_Explalr_\ mechanism, electronic and photopysical properties of impact Library/ article search
ionization
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Sicak tastyici (hot carier) fotovoltaik sistemlerin kimyasal ve fiziksel
4 yapilari, galisma prensipleri, elektronik 6zelliklerini ve bu 6zellikleri ile |Kiitiphane/yayin taramasi
performanslari arasindaki baglantinin agiklanmasi
Explain chemical and physical structures, working principle and
electronic properties of hot carrier photovoltaic systems and their Library/ article search
relationship with performance of the hot carrier photovoltaic systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

Ara-bant guines pillerinin kimyasal ve fiziksel yapilar, calisma
5 prensipleri, elektronik 6zellikleri ve bu ézellikleri ile performanslari
arasinda baglantinin agiklanmasi

Kutuphane/yayin taramasi

Explain chemical and physical structures, working principle and
electronic properties of mid-band solar cells and their relationship
with performance of mid-band solar cells

Library/ article search
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Kuantum nokta (quantum dot) fotovoltaik sistemlerin kimyasal ve Kiitiiphane/vayin taramasi
6 fiziksel yapilar, calisma prensiplerinin agiklanmasi P yay
Explain chemical and physical structures, working principle of
quantum dot photovoltaic systems and electronic properties of Librarv/ article search
quantum dot photovoltaic systems and their relationship with y
performance of quantum dot photovoltaic systems
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁill(rreri/(')l'r;:;:i\r/lz Methods On Hazirlik / Preliminary
Technigues
Kuantum nokta (quantum dot) fotovoltaik sistemlerin elektronik
7 ozellikleri ve bu &zellikleri ile performanslar arasinda baglantinin Katiphane/yayin taramasi
aciklanmasi
Explain electronic properties of quantum dot photovoltaic systems
and its relationship with performance of quantum dot photovoltaic Library/ article search
systems
. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\rgz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Mid Term Examination
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cr:ui\rgz Methods On Hazirlik / Preliminary
Techniques
Organik PV sistemlerin kimyasal ve fiziksel yapilari, calisma
9 prensipleri, elektronik 6zellikleri ve bu 6zellikleri ile performanslar Kutliphane/yayin taramasi
arasinda baglantinin agiklanmasi
Explain chemical and physical structures, working principle and
electronic properties of Organic photovoltaic systems and their Library/ article search
relationship with performance of Organic photovoltaic systems
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁ;;{lg:i(ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Plastik (polimer) fotovoltaik sistemlerin kimyasal ve fiziksel yapilari,
calisma prensipleri, elektronik 6zellikleri ve bu 6zellikleri ile Kutuphane/yayin taramasi
10
performanslari arasinda baglantinin agiklanmasi
Explain chemical and physical structures, working principle and
electronic properties of Organic, plastic and hybrid photovoltaic Library/ article search
systems and their relationship with performance of plastic ry
photovoltaic systems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Hibrid (organik-inorganik) fotovoltaik sistemlerin kimyasal ve fiziksel
11 yapilari, galisma prensipleri, elektronik 6zellikleri ve bu 6zellikleri ile  |Kiitiphane/yayin taramasi

performanslari arasinda baglantinin agiklanmasi

Explain chemical and physical structures, working principle and
electronic properties of hybrid photovoltaic systems and their
relationship with performance of hybrid photovoltaic systems

Library/ article search
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Boya ile duyarlastiriimig fotovoltaik sistemlerin kimyasal ve fiziksel -
12 yapilar, galisma prensiplerinin anlatiimasi Kiittiphane/yayin taramasi
Explrfu.n working pI’InC.Iple, chemical and physical structures of dye Library/ article search
sensitized photovoltaic systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Boya ile duyarlastiriimis fotovoltaik sistemlerin elektronik 6zellikleri ve Kiitiibhane/vavin taramasi
bu 6zellikleri ile performanslari arasinda baglantinin agiklanmasi P yay
Explain electronic properties of dye sensitized photovoltaic systems
and their relationship with performance of dye sensitized photovoltaic|Library/ article search
systems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Yeni malzemeler Kutiphane/yayin taramasi
New materials Library/ article search
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Proje Sunumu Proje Sunumu Hazirlama
Presentation of the project Prepatlon_ of the project
presentation
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi

Final examination
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar 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 Basar 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
Son | S | Gaan o

(Hours) (Hour)
Bireysel Calisma / Self Study 12 5.00 60.00
Proje Sunma / Project Presentation 1 5.00 5.00
Proje Hazirlama / Project Preparation 1 40.00 40.00
Ara Sinav / Midterm Examination 1 3.00 3.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 27.00 27.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 22.00 22.00
Rapor Hazirlama / Report Preparation 1 25.00 25.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 33 133.00 227.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 227.00/30.00 = 7.57 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 227.00/ 30.00 = 7.57 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilar / Program Ciktilari / Program Outcomes
Learning Outcomes 111 (112 (113 (114 (115|116 |1.1.7

1.Neden yeni nesil fotovoltaik
teknolojiler ihtiyag var?
Sorusuna cevap verebilmek. /

Give an answer why new 4 5 3 4 5 4 3
generation photovoltaic
technologies are needed
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2.Cok eklemli (tandem)
fotovoltaik sistemlerin fiziksel
yapilari, calisma prensipleri,
elektronik 6zellikleri ve
performanslarini

kavrayabilme. / Understanding
the physical structure, working
principles, electronic properties
and performance of tandem
photovoltaic systems

3.Fotovoltaiklerde etki
iyonlasmasinin (impact
ionisation) elektronik ve fiziksel
ozellikleri ve mekanizmalarini
kavrayabilme. / Understanding
the mechanism, electronic and
photopysical properties of
impact ionisation

4.Sicak tastyici (hot carier)
fotovoltaik sistemlerin kimyasal
ve fiziksel yapilari, calisma
prensipleri, elektronik
ozelliklerini anlama ve bu
ozellikleri ile performanslar
arasinda baglanti kurabilme. /
Understanding the chemical
and physical structures,
working principle and electronic
properties of hot carrier
photovoltaic systems and
establish a relationship with
performance of the hot carrier
photovoltaic systems.

5.Ara-bant glines pillerinin
kimyasal ve fiziksel yapilan,
calisma prensipleri, elektronik
Ozelliklerini anlama ve bu
oOzellikleri ile performanslarn
arasinda baglanti kurabilme. /
Understanding the chemical
and physical structures,
working principle and electronic
properties of mid-band solar
cells and establish a
relationship with performance
of mid-band solar cells,
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6.Kuantum nokta (quantum
dot) fotovoltaik sistemlerin
kimyasal ve fiziksel yapilan,
calisma prensipleri, elektronik
ozelliklerini anlama ve bu
Ozellikleri ile performanslar
arasinda baglanti kurabilme. /
Understanding the chemical
and physical structures,
working principle and electronic
properties of quantum dot
photovoltaic systems and
establish a relationship with
performance of quantum dot
photovoltaic systems

7.Boya ile duyarlastinimig
fotovoltaik sistemlerin kimyasal
ve fiziksel yapilar, galisma
prensipleri, elektronik
6zelliklerini anlama ve bu
ozellikleri ile performanslar
arasinda baglanti kurabilme /
Understanding the chemical
and physical structures,
working principle and electronic
properties of Organic, plastic
and hybrid photovoltaic
systems and establish a
relationship with performance
of Organic, plastic and hybrid
photovoltaic systems

8.

Boya duyarlastiricili fotovoltaik
sistemlerin kimyasal ve fiziksel
yapilarini, calisma prensibini ve
elektronik 6zelliklerini anlamak
ve boya duyarlastiricili
fotovoltaik sistemlerin
performansi ile bir iligki
kurmak. / Understanding the
chemical and physical
structures, working principle
and electronic properties of dye
sensitized photovoltaic
systems and establish a
relationship with performance
of dye sensitized photovoltaic
systems

Katki Dizeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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