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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi/ Course Name mrmﬁﬂmOZ:uqummirmDZDDmSOmﬂI<m5mnmrmﬂﬂwczxuqum&>rm>zoﬂm50mﬂ1<90m . 4
Ders Kodu / Course Code 505002092009
Ders Tiir(1/ Course Type Ders

Ders Seviyesi / Course Level

Lisans / First Cycle

Ders Akts Kredi / ECTS

4,00

Haftalik Ders Saati {Kuramsal) /
Course Hours For Week
(Theoretical)

3,00

Haftalik Uygulama Saati / Course
Hours For Week (Objected)

0,00

Haftalik Laboratuar Saati / Course
Hours For Week (Laboratory)

0,00

Dersin Verildigi Yil / Year

2

Ogretim Sistemi / Teaching System

Birinci Ogretim / Face to Face

Egitim Dili / Education Language

ingilizce / English

On Kogulu Olan Ders(ler) / Yok None
Precondition Courses
Bu dersin amaci 6grencilerin; yariiletken aygitlarin temel prensiplerinin anlagiimas, aygitin | Objectives of this course are: understanding clearly the basic principles of

.ﬁ.amo_ ! _u._.._ﬂamm

karakterisliginde etkili degisik proseslerin etkilerinin anlagiimas, yeni yaniletken aygitlann
tasarlanmasi becerilerini elde etmesidir.

semiconductor devices, understanding clearly effects of various processes on device
characteristics, to design new semicondutor devices

igerigi / Content

*malzemelerin kristal 6zellikleri, +yaniletkenlerin Enerji bantlari, atomlar arasi bag yapisi,
denge halinde yiik yogunluklan, klasik elektron iletimi: Drude model -Fermi fonksiyonu,
Katkili yariiletkenler, +Yiiklerin siiriiklenme ve diftizyon hareketleri, rekombinasyon ve
tretim mekanizmalan, azinlik difizyon denklem goziimleri *PN kavsak yapisi, calisma
prensipleri, denge ve durgun-hal durumlari, Diyot akim-gerilim denklemleri, «Ciftkutuplu
kavsak transistor yapilan ve galigma prensipleri, sMetal-Oksit-Yaniletken yapilart ve
caligma prensipleri, *Alan Etkili Transistdrlerin yapilari ve calisma prensipleri

=crystal properties of materials, +energy-bant diagram of seniconductors, atomic
bonding, equilibrum charge carriers, clasical electron conduction: Drude modelsfermi
function, doped semiconductors drift and diffusion mechanisms of

carriers ,recombination and generation mechanism, minority diffusion equaitons pn
junction, basic operation, equilibrium and steady state conditions, current-voltage
equations, +bipolar junction transistor, structure and basic operation, -Metal-Oxide -
semiconductor and basic operation, +Field effect transistor and basic operation

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

1) Streetman B. and Banerjee S. K., “Solid State Electronics Devices", Prentice Hall,

2008,
2) Pierret R. F., “Semiconductor Device Fundamentals”, Addison-Wesley, 1996

1. Streetman B. and Banerjeg S. K., “Solid State Electronics D
2006, }
2. Pierret R. F., "Semiconduct r Deyice

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof.Dr. ibrahim Avgin, Dog. Dr. Yavuz Oztiirk




OGRENME CIKTILARI/ LEARNING OUTCOMES

1 _ yaii fletken maizemeler ve fizigi temellerni mihendisiik uyaulamalannda kullanma becerisi. _ to be able (o use seminonductor materials and their physics in engineering applications,
2 _ Muhendisiikte kullanilan temei elektronik aygitlan tasarlama ve simiile etme bacensi to be able design and simulate fundemental electronic devices used in enginering applications
3 | Elektronik ayaitlarin malzemeden uretimine kadar karsilasilabilecek problernlerini ilgili

\ paramelreleriyle tanimlama ve cozme beceris) to be able (o identfy and solve the prablems encountered in the production of electranic devices

_ 4 ‘ Hizla gelisen yan iletken teknolojilerini takip edebilme becerisi to be able to follow the fast-growing semi-conducto technology

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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E.U. Mithendisl Fakiiltes
1 Oarenei Isleri Sef V.



IHata | Weaak

—
| Teorik Dersler / Theoretical

Qaretim Yontem ve

|

_ | Uygulama Lab TeknikleriTeaching Methods On Hazidik f Preliminary
| [ ] . == ) Technigues
IMALZEMELERIN KRISTAL OZELLIKLERI - yariietken malzemaler, 7
1 [kristal kafes yapilan Anlatirn Yak
| o |
| |
[CRYSTAL PROPERTIES OF MATERIALS: semiconductor materials, Lgtira INone
| crystal lattice structures | 3 o
Teorik Dersler | Theoretical Uygulama Lab ﬂ%mmﬁ:m«ﬂﬁm%mnm Methods On Hazirlik / Preliminary
Techniques
MALZEMELERIN KRISTAL OZELLIKLERI: kristal kafes yapilar,
2 dizlem ve dogrular igin Miller indisler Ankaum Yak
CRYSTAL PROPERTIES OF MATERIALS: crystal lattice structures,
Miller indises of planes and vectors kacture ¥ong
Teorik Dersler / Theoretical Uygulama Lab wmn_ﬂm%ﬁﬁm\wowﬁmm%mmw Methods On Hazirlik / Preliminary
. : Techniques .
YARIILETKENLERDEKI ENERJI BANTLARI VE YUK TASIYICILARI:
3 Katilardaki enerji bantlan, yaniletkenlerdeki yiik tasiyicilar, yuk Anlatim Yok
konsantrasyonu
ENERGY BAND DIAGRAM AND CHARGE CARRIERS: energy band Lactite None
diagrams of solids, charge carriers, charge densities ur
Teorik Dersler / Theoretical  |Uygulama Lab wmﬁmnﬂ%ﬂw%ﬁﬁ Methods On Hazirlik / Preliminary
” _ - Techniques s
YARIILETKENLERDEKI ENERJI BANTLARI VE YUK TASIYICILARI:
4 ylklerin drift hareketi ve mekanizmasi, Fermi fonksiyonu ve enerji Anlatim, Soru-cevap Yok
|seviyesi
ENERGY BAND DIAGRAM AND CHARGE CARRIERS: drift and
difusyon mechanisms of carriers, fermi functions snd fermi energy Lecture, Question-answer None
level
D 3 . Qg ‘6ntem ve era
Teorik Dersler / Theoretical Uygulama Lab q%ﬂ”ﬁﬁ.wmmnﬁmﬂm Methods On Hazirlik / Preliminary
. Techniques s .
5 YARIILETKENLERDEKI FAZLA YUK TASIYICILARI: Optik Anlatim Yok
absorplama, Luminesans, tasiyici dmiir siiresi ve fotoiletkenlik
EXCESS CARRIERS IN SEMICONDUCTORS: optical absorbance, Lisefiing
luminescense, carrier lifetime and photoconductivity *
| S
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_Ame:_, Dersler / Theoretical Uygulama __ ab _wﬂ Methods On Hazirlik / Praliminary .._
= R S Techniques 7
YARIILETKENLERDEK| FAZLA YUK TASIYICILARI: Yiiklerin _ 7
6 suriklenme ve diflizyan hareketler. rekombinasyon ve iiretim Anlatim, Problem gozme Yok
mekanizmalari. azinlik difiizyon denklem cézimier B i | S | o B
EXCESS CARRIERS IN SEMICONDUCTORS: drift and diffusion _ _
mechanisms of carriers .recombination and generation mechanism, | ILeclure, Problem solving None
minority diffusion equaitons |
: _ gretim Yo ; L
Teorik Dersler / Theoretical Uygulama Lab M%_A_.M___A_._Mz_ %HM%%M Methods On Hazirhk / Prefiminary
! N - = ~|Techniques
E PN KAVSAKLAR: Gretimi, denge sartlari, fermi seviyesi, kontak At Yok
potansiyeli, enerji-bant diyagramlan, Depletion bélgesi ve yik durumu
PN JUNCTIONS: fabrication, equilibrium conditions, fermi level, Lt o
contact potential, energy band diagram, depletion region and charge
; E greti ont : T
Teorik Dersler / Theoretical Uygulama Lab %M_MM“,_MM%MM%&M Methods On Haazirlik / Preliminary
Technigues
8 PN JONKSIYONLAR: ileri ve geri besleme sartlan, durgun hal Anlatim Yok
durumlari, akim olusumu ve akigi, kapasitans, anahtarlama
PN JUNCTIONS: forward and reverse biased, steady state conditons, Lot None
current-voltage relation, cpacitance effect, switching
S i EE i Ogretim Yontemve sl e
Teorik Dersler / Theoretical Uygulama Lab quﬂ“_ﬂam:ww%?n Mathods On Hazirlik / Preliminary
Techniques .
PN JONKSIYONLAR:ideal olmama durumlar, metal-yariletken
R jonksiyonlar Anlatm Yok
PN JUNCTIONS: non-ideal conditions, metal-semiconductor junction,
schottky barrier and ohmic contact Legture Nena
o i o tim Yontem ve . N
Teorik Dersler / Theoretical Uygulama Lab mmm_ﬂimzﬁwﬂwozé Methods On Hazirlik / Preliminary
Techniques
10  |Ara Sinav
Midterm
e ; ks retim Yéntem s
Teorik Dersler / Theoretical - {Uygulama Lab _mewarﬂqﬂwmmg_ﬂm Methods On Imn_q__.x_.m.nﬂ_@m,.mé
Techniques o - T
11 CIFTKUTUPLU JONKSIYON TRANSISTOR: calisma prensibi,
yikseltme iglemi, tretimi
BIPOLAR JUNCTION TRANSISTORS: operating priciples,
amplification, fabrication f
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[Odaretim Yontem ve

itk Dersler ( Theoretical ft vgulama __.mw. TeknikleriTeaching Methods [On Hazirlk / Pralimunary
_ _ ekniklenTeaching Method: f
e ———— e - - o _ [|Fechnigues S — =
CIFTKUTUPLU JONKSIYON TRANSISTOR: azinik 1siciylian _
12 dagiimi, enerji-bant divagramlan, baz baélgesi ve yik durumlian, Anlatim, Soru-cevap Yok
besemeduurnley 0 |l o S
BIPGLAR JUNCTION TRANSISTORS: minority carrier distribution _ __ ecture, Question-answe None
energy band diagrams, base regions and charge distributions, biasing 7 RS R
gretirm Yont 2 E
Teorik Dersler / Theoretical Uygulama Lah M.u%wmm_ﬁ_wﬂ%mmm Mn__“m Methods On Hazirhk / Preliminary
i ) Technigues -
13 D_mj.nc.“.c_urc ,._Ozxw:\oz TRANSISTOR: Anahtarlama, kesime Anlatim, Problem cézme Yok
girme, saturasyon, ideal olmama durumlan, frekans sinirlamalar
BIPOLAR JUNCTION TRANSISTORS: switching, cut off, saturation, .
non-ideal situations, frequency limitations Lecture, Problem solving Norig
. ; gretim Yéntem : i
Teorik Dersler / Theoretical Uygulama Lab ..@mmhm__xq__.._w:_ %MM nzﬂm Methods On Hazirlik / Preliminary
Techniques
14 _.y_.bz m_,dn__._ .h._u>zm_m_._.,om_.mm._ Metal-oksit-yaniletken yapisi, Ariiati Yok
transistor calisma prensibi, pinch-off ve saturasyon
FIELD EFFECT TRANSISTORS: Metal-oxidet-semiconductor
| Structure, basic opeartion, pinch-off and saturation Lecture None
£ ; el : Ogretim Yéntem ve - (i - Al
Teorik ._cm rsler / Theoretical Uygulama |Lab .._.mu_%w__nﬁa :._Mﬁnzun;ms ods On Hazirlik / Preliminary
_ Techniques R
ALAN ETKILI TRANSISTORLER: MOS-FET yapisi ve ¢alisma ;
15 prensibi, akim-gerilim karakterizasyonu Anlatim, Problem 6zme ok
FIELD EFFECT TRANSISTORS: MOS-FET structure and basic g
operation, current-voltage characterization Lecture, Problem solving Noaa
Z : ! Ogretim Yéntem ve : 7 I
Teorik Dersler / Theoretical Uygulama Lab ._Lmnwﬁ”._x_m:%mmnsmam Methods On Hazirhik / Preliminary
Techniques ;
16 |Final Sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Katkr Yizdes) /

— Qay
i Yartyil (Yil} Igi Etkinlikleri / Term (or Year) Learring Activities _,,_H_wwm_umﬂ Percentage of
| ! Contribution (%)
_ |
| Ara Sinav /! Midterm Examination [ i 100
Toplam ! Total: | 1 100
Basarl Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
- J
; Savi/ Katki Yiizdesi /
Yaryil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities z_._hwmﬂ Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basan Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
. 100

m_xs__x_m::_a wmmm: zﬁ_E_._w xmﬁ_ <cunmm:§ ._.ou_ma._: ._.oﬁ_ vmamzsmm of nosaci_oa GE 8 wconmwm an_m.
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IS YUKU / WORKLOADS

Siresi | Toplam s Yiikii

Bireysel Calisma / Self Study

Tk A 4 P i | sayr | (saat)s (Saat) / Total
Elkinlikier:cWorkloads : - | Number | Duration | Work Load
. (Hours) (Hour)
Ara Sinav / Midterm Examination 1 2,00 2,00
Final Sinavi / Final Examination 1 2,00 2,00
Derse Katilim / Attending Lectures 14 3,00 42,00
14 2,00 28,00

Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems

Ara Sinav Igin Bireysel Galisma / Individual Study for Mid term Examination

Final Sinavi iciin Bireysel Calisma / Individual Study for Final Examination

Toplam / Total:

617




) /30000 (Hour / ECTS) = 149,00 / 30,00 = 4.97 = 5.00

Dersin AKTS Kredist = Toplam Is Yiikii (Saat) / 30.00 (SaaVAKTS) = 149 00/30,00 =487 ~ 500/

se ECTS Credit = Total Workload (H

PROGRAM VE OGRENME CIKTISI/ PROGRAM LEARNING OUTCOMES

Program Ciktilari / Program Outcomes
TT1.2[14.3[114[1 15116117 [1.1.8[ 11811111111 1]1 11 R R AR EEE

Ogrenme Ciktifart / Learning Outcomes

Lyartiletken maizemeler ve fizigi temellerini mihendislik
uygulamalannda kullanma becerisi, / to be able to use 4
semiconductor materials and their physics in engineering 1 _
applications, _

2 Miihendislikte kullanilan temel elektronik aygitlan tasarlama ve
simiile etme becerisi / to be able design and simulate fundemental <+ 3
electronic devices used in enginering applications

3.Elektronik aygitlarin malzemeden iiretimine kadar

karsilasilabilecek problemlerini i parametreleriyle tammlama ve 4 4
gdzme becerisi / to be able to identfy and soive the problems
encountered in the production of electronic devices

4.Hizla gelisen yan iletken teknolojilerini takip edebilme becerisi / to 3
be able to follow the fast-growing semi-conductor technology

Katki Diizeyi / Contribution Level : 1-Cok Disuik / Very low, 2-Dilsilk / Low, 3-Orta / Moderate, 4-Yiiksek / :a_?”..m_whozémmiﬁq :a:

E.U. Miihendiflik Fakiiltesi
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