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Dersin Tur Zorunlu Dersin Dili Turkge
(Course Type) (Compulsory) (Course Language) [ (Turkish)

Temel bgintilar. Temel MOS yapittari: Diyot bgl MOS tranzistor, akim kaynaklari, referaps
Dersin igerigi gerilimi Uretegleri. Kuvvetlendirici katlarl. CMOSlemsel kuvvetlendiriciler. CMOS OTA
tasarimi. CMOS akim ¢gyici. CMOS analog carpma devresi tasarimi. CMQOfatos devreleri:
(Course Description) | s-C osilatdrleri, CMOS dolup-galmali osilatdrler, CMOS OTA-C osilattrler, Akimstgict RC
osilatdrleri. Analoggaret sleme: s-C slizgecleri, CMOS OTA-C aktif stizgeclekim taiyici
30-60 kelime arasi ile gerceklatirilen aktif stizge¢ yapilari. gikalti boélgesinde ¢adan analog yapi bloklari.
Basic relations characterizing MOS behaviour. B&@S subcircuits: Diode connection,
current sources, reference voltage sources, Arapktages, CMOS operational amplifiers,
CMOS OTA design, CMOS current conveyors, Desig@BFOS analog multipliers. Design of]
CMOS oscillators: s-C oscillators, CMOS relaxatastillators, CMOS OTA-C oscillators,
current-conveyor based RC oscillators. Analogueaigrocessing: s-C filters, CMOS OTA-(
active filters, current-conveyor based RC filté&kesalog circuit blocks for subthreshold operatjon

1) Devre ve sistem bazinda bilgiem ve iletsim sistemlerinde kullanilan analog diizenleri
Dersin Amaci ogrenme

2) CMOS teknolojisi ile transistor diizeyinde terarhlog devrelerin tasarlanmasi
(Course Objectives) 3) Yiiksek bgarimli CMOSIislemsel Kuvvetlendirici, OTA, CCIl, Analog ¢arpmawiesi vb.
bloklarin tasarimi

Maddeler halinde 2-5 | 4) Esikalti devre bloklarinin tasarimi

adet 5) Analog sistemlerin tasarimi

1) Examining of analog blocks used in informatiowd @ommunication systems

2) Design aspects of CMOS analog circuits

3) Design of high performance CMOS OPAMPS, OTAs]IEA\nalog Multipliers etc.

4) Design of subthreshold circuits

5) Design of analog systems

Bu dersi bgariyla tamamlayan yuksek lisans/doktopaencileri gagidaki konularda bilgi,

Dersin Ogrenme beceri ve yetkinlik kazanirlar;
Ciktilar 1) Analog devre bloklarini hangi sistemlerde kullacezini bilirler.
2) CMOS analog devrelerin hem analizini hem dertesal yapabilirler.
(Course Learning 3) Yuksek bgarimli CMOSislemsel Kuvvetlendirici, OTA, CCIl, Analog carpmawlesi vb.
Outcomes) bloklarin tasarimini gerceklérebilirler.

4) Alt bloklari kullanarak daha buytik analog sisketim tasarimini yapabilirler
Maddeler halinde 4-9
adet M.Sc./Ph.D. students who successfully pass thisseogain knowledge, skill and competency
the following subjects;

1) Knowledge of how to use the basic building blgkanalog system design
2) Performing analysis and design of CMOS analoguis

3) Performing the design of high performance analaigding blocks such as OPAMPs, OTAY
CClls, analog multipliers etc.

4) Performing the design of larger analog systesnsguthe basic building blocks.
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Kaynaklar 1. H. Hakan Kuntman, Analog MOS Tumdevre Tgk(Ders Kitabi),ITU
Kituphanesi, Sayl 1587, 1997

(References) 2. P.E. Allen and D.R. Holberg, CMOS analog cirdésign (Second Edition), Oxford
University Press, New York Oxford, 2002

En 6nemli 5 adedini belirtiniz 3. B. Razavi, Design of Analog CMOS Integrated diis; Mc Graw-Hill, , 2000.
W. M. C. Sansen, Analog Design Essentigistinger, The Netherlands, 2006.
4. P.R. Gray, P.J. Hurst, S.H. Lewis, R.G. Meyaralisis and design of analog
integrated circuits, John Wiley & Sons, Inc., 2001.

Odevler ve Projeler
Dénem icinde 4 6dev

(Homework & Projects) 4 Homeworks

Laboratuar Uygulamalari

(Laboratory Work) -

Bilgisayar Kullanimi SPICE benzetimi

(Computer Use)
SPICE simulations

Diger Uygulamalar
Seminer Sunumu

(Other Activities)
Seminar Presentations

Basari Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) | (Effects on Grading, %)

Yl ici Sinavlar

(Assessment Criteria) (Mid(t;erm Exams) 1 %15
Kisa Sinavlar
(Quizzes)

Odevler

(Homework)

Projeler

(Projects)

Donem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)

Final Sinavi

(Final Exam)

4 %20

2 %15

1 %50

*Yukarida Belirtilen Sayilar Minimum Olup Yerine @dtnesi Zorunludur.



Ders Plani

Dersin
Hafta | Konular Ciktilari
1 Temel b&intilar. Temel MOS yapiiari 1,2
2 Temel MOS yapitgdari 1,2
3 Kuvvetlendirici katlari , CMOSslemsel kuvvetlendiriciler 1,2,3
4 CMOS klemsel kuvvetlendiriciler 1,2,3
5 CMOS OTA tasarimi 1,2,3
6 CMOS OTA tasarimi 1,2,3
7 CMOS akim tawyicl 1,2,3
8 CMOS akim tawyicl 1,2,3
9 CMOS analog garpma devreleri 1,2,3
10 CMOS osilator devreleri 1,2,3
11 Analog saret gleme 1,234
12 Analog saret gleme 1,2,34
13 Esikalti bolgesinde ¢cajan CMOS analog yapi bloklari 1,2,34
14 Esikalti bolgesinde ¢cajan CMOS analog yapi bloklari 1,2,34

Course Plan
Course

Weeks | Topics Qutcomes
1 Basic relations characterizing MOS behaviour. B&@S subcircuits 1,2
2 Basic MOS subcircuits 1,2
3 Amplifier stages , CMOS operational amplifiers 1,2,3
4 CMOS operational amplifiers 1,2,3
5 CMOS OTA design 1,2,3
6 CMOS OTA design 1,2,3
7 CMOS current conveyors 1,2,3
8 CMOS current conveyors 1,2,3
9 Design of CMOS analog multipliers 1,2,3
10 Design of CMOS oscillators 1,2,3
11 Analog signal processing 1,234
12 Analog signal processing 1,234
13 Analog circuit blocks for subthreshold operation 1,234
14 Analog circuit blocks for subthreshold operation 1,234

NOT-1: Ders plani, sadece hafta bazindalenen ders konularini icermeli, ara ve kisa sinavltaders planlarina
yazilmamalidir.




Dersin Elektronik Miihendigli Yuksek Lisans Programiylii skisi

Programin mezuna kazandirac bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1 ]2

Elektronik Muhendislii alaninda bilgilerini uzmanlik diizeyinde ggiiebilme ve bu bilgileri
kullanarak, sorunlari ¢c6zimleyebilme ve yeni bdgiliretebilmelfilgi ve becer).

Elektronik Mihendisi'nin ili skili oldugu disiplinler arasi etkilgmi kavrayabilme, edingi
bilgileri farkh disiplin alanlarindan gelen bilgitle butlinlgtirerek yorumlayabilme ve yeni
bilgiler olusturabilme pecer).

Elektronik Mihendisli ile ilgili uzmanlik gerektiren sorunlarin ¢ézingin yeni stratejik
yaklasimlar gelitirebilme ve sorumluluk alarak ¢6zim uretebilmegeeektginde liderlik
yapabilmg¢Bagimsiz Calabilme ve Sorumluluk Alabilme Yetkii)i

Elektronik Mihendisli’nde edindgi uzmanlhk dizeyindeki bilgi ve becerileri glieel bir
yaklasimla deserlendirebilmg(Ogrenme Yetkingi).

Elektronik Muhendislii'ndeki guncel gelimeleri ve kendi cagmalarini ulusal veya uluslar aras
gruplara, yazili, s6zlu ve gorsel olarak sisterigirhde aktarabilmé/letisim ve Sosyal Yetkinlik).

Vi.

Ingilizce kullanarak s6zlii ve yazili ilgitin kurabilmek(Zletisim ve Sosyal Yetkinlik).

Vil.

Bilgisayar yazilimi ve ilegim teknolojilerini yilksek diizeyde kullanabilniéetisim ve Sosyall
Yetkinlik.

Viii.

Elektronik Muhendisli ile ilgili verilerin toplanmasi, yorumlanmasi, gyylanmasi ve
duyurulmasi gamalarinda toplumsal, bilimsel, kiltirel ve etilgederi gdzeterek denetleyebilm
ve bu dgerleri tgretebilme(Alana Ozgii Yetkinlik).

11%

Elektronik Muhendisli ile ilgili konularda uygulama planlari ggfirebilme ve elde edilen

sonuglari, kalite siirecleri cercevesindgetéendirebilme(Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Electronicsnéegng M.Sc. Program

Level of

Program Outcomes Contribution

1

2 |3

Develop knowledge in the field of Electronics Eregning at the level of expertise and use this
information to analyze problems and produce nearimftion Knowledge and skill

X

Demonstration of intellectual capacity for multiciiginary interaction related to Electronics
Engineering, and contruction of new informationdzhen the integration of prior knowledge|
(Skill)

Developing new strategic approaches to solve pnable Electronics Engineering requiring
relevant expertise, producing solutions by takiegponsibility and showing leadership
(Competence to work independently and take respitihgi

Critical evaluation of acquired expertise-level Wiedge and skills in the field of Electronics
EngineeringLearning competence)

Systematic communication of current developmentsawmn studies in the field of Electronic
Engineering to national and international audignceritten, oral or visual format
(Communication and social competency

Vi,

Demonstration of oral and written communicatiomygdihe English languag€¢mmunication
and social competengy

Vii.

High-level of competence in information and comneation technologiesQommunication
and social competengy

viii.

Consideration of social, scientific, cultural aritlieal values and the ability to teach these
values to others during the collection, interpiietatpractice and publication of Electronics
Engineering related datAirea-specific competency

Development of implementation plans in the fieldstéctronics Engineering and their
evaluation within the frame of quality assuranies@-specific competenky

1: Little, 2. Partial, 3. Full

NOT-2: Ders ile ilgisi olmayan ciktilarin bas birakilmasi gerekmektedir.

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

H. Hakan Kuntman 21.06.2011




