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Analog Tumdevreler

Analog Integrated Circuits

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
EHB 405/405E 7 3 6 3 - -
B6liim / Program Elektronik ve Haberlesme Muhendisligi / Elektronik ve Haberlesme Muhendisligi
(Department/Program) | (Electronics and Communication Engineering/ Electronics and Communication Engineering )
Dersin Tiirii Se¢meli (Elective) Dersin Dili Turkce
(Course Type) (Course Language) | English

Dersin Onkosullan
(Course Prerequisites)

EHB 335 DD veya EHB 335E DD

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Mihendislik/Mimar

Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) (Engineering/ (General Education)
and Math) Architecture Design)

by Content, %)

100 -

Dersin Tanimi

Temel timdevre yapi bloklari: Akim ve gerilim kaynaklari, besleme gerilimi ve sicakhktan
bagimsiz kutuplama. Temel kuvvetlendirici yapilari. islemsel kuvvetlendiriciler. islemsel Gegis
iletkenligi Kuvvetlendiricisi. Gegis Empendansi Kuvvetlendiricisi. Kazanci Ayarlanabilir
Kuvvetlendirici. Akim Kuvvetlendiricisi. Dagilmis Parametreli Kuvvetlendirici. Temel yapilar,
temel performans parametreleri. Timdevre osilator yapilari. Analog carpma devreleri.

(Course Description)

Basic building blocks: Current and voltage sources, supply voltage and temperature
independent biasing. Basic amplifier structures. Operational amplifiers: Operational
Transconductance Amplifier. Transimpedance Amplifier. Variable Gain Amplifier. Current
Amplifier. Distributed Amplifier. Basic structures, basic performance parameters. Integrated
oscillator structures. Analog multipliers.

Dersin Amaci

1. Analog tasarimin temel yapilarin tanitilmasi ve analizi,
2. Temel yapilarin bir araya getirilmesiyle islevsel bloklarin sentezi,
3. Analog devrelerin nasil analiz edilecegi ve sentezlenecegi altyapisinin olusturulmasi.

(Course Objectives)

1. Introduction and analysis of basic blocks of analog design,
2. Synthesis of functional blocks by using basic blocks,
3. Forming the background of how to analyze and synthesize analog circuits.

Dersin Ogrenme
Ciktilan

(Course Learning

Bu dersi basariyla tamamlayan 6grenciler;

I. Analog tasarimin temel yapilarini tanir ve nasil analiz edecegini 6grenir,

Il. Temel yapilari bir araya getirerek islevsel bloklar olusturmayi bilir,

Ill. Tasarladigi islevsel bloklari nasil analiz edecegini 6grenir,

IV. Kullanilan uygulamaya yonelik amaca uygun ve verimli tasarim yapmayi 6grenir.

Outcomes)

Students who pass the course will be able to:

I. Recognize the basic blocks of analog design and learn how to analyze them,
1. Synthesize functional blocks by using the basic blocks,

I1l. Analyze the functional blocks they design,

IV. Make application specific and efficient designs.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Temel yapilar: Akim ve gerilim kaynaklari, besleme gerilimi ve sicakliktan bagimsiz kutuplama. |
2 Temel kuvvetlendirici yapilari. Temel yapilar, temel performans parametreleri. |
3 islemsel kuvvetlendirici. -1
4 islemsel Gegis iletkenligi Kuvvetlendiricisi. -1
5 CMOS OTA-C Uygulamalari v
6 Gegcis Empendansi Kuvvetlendiricisi -1
7 Kazanci Ayarlanabilir Kuvvetlendirici -1
8 Akim Kuvvetlendiricisi. 1-11
9 Dagilmis Parametreli Kuvvetlendirici. -1
10 Dagilmis Parametreli Kuvvetlendirici-Guig Uygulamalari v
11 Gerilim Reguilator Devreleri H-11-1v
12 Timdevre osilator yapilari. -1
13 Analog ¢arpma devreleri. -1
14 Timdevre Uygulamalarina Genel Bakis. v
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Basic blocks: Current and voltage sources, supply voltage and temperature independent |
biasing.
2 Basic amplifier structures. Basic structures, basic performance parameters. |
3 Operational amplifiers. 1-111
4 Operational Transconductance Amplifier 1-111
5 CMOS OTA-C Applications v
6 Transimpedance Amplifier -1
7 Variable Gain Amplifier -1
8 Current Amplifier -1
9 Distributed amplifier -1
10 Distributed amplifier-Power Applications \
11 Voltage Regulator Circuits H-111-1V
12 Integrated Oscillators -1
13 Analog Multipliers -1
14 Integrated Circuits- A General Look \




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilaniyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2 | 3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formile etme ve ¢ozme becerisi.

Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, glivenlik ve
refahi g6z 6niine alarak ¢6ziim Ureten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz oniinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug gikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2 3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)




