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Dersin Adi: Mikroelektronik Analog Sistem Tasarimi

Course Name: Microelectronic Analog System Design

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
EHB 426E 8 3 6 3 - -
Bo6liim / Program Elektronik ve Haberlesme Mihendisligi
(Department/Program) | (Electronics and Communication Engineering )
Dersin Tiirii Secmeli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)
Dersin Onkosullan EHB 335/335E min DD
(Course Prerequisites)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene Matematik Temel Miihendislik ik Tasarim Genel Egitim

Katkisi, %
(Course Category
by Content, %)

(Basic Sciences

(Engineering/Archit | (General Education)

ecture Design)

(Engineering Science)
and Math)

15 35 50 -

Dersin Tanimi

(Course Description)

Cesitli analog filtrelerin tasarlanmasi ve analizi. Birinci ikici ve daha yliksek seviyedeki

analog filtrelerin tasarimi. Yiksek dereceden filtrelerin gerceklenmesi.

Ornekli

sistemlerin analizinin yapilmasi. Ayrik zamanli filtrelerin ve anahtarli kapasitorlerin
tasarlanmasi. Veri gevirici sistemlerin temelleri.

Types of analog filters, Design and Analysis of first order second order and higher
order filters. Higher order filter specifications and different classes. Realization of
higher order filters. Sampling sampled systems, Discrete time systems and filters,
switched capacitor filters, Data converter essentials

Dersin Amaci

(Course Objectives)

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ogrenciye

1. Analog filtre tasariminin ve analizinin 6gretilmesi

2. Ayrik zamanli filtre tasarim ve analizinin 6gretilmesi

3. Veri gevirici sistemlerin temellerinin 6gretilmesi.

1. Analyze and design analog filters

2. Analyze and design sampled systems and switched capacitor based filters

3. Learn essentials of data converter systems

Dersi tamamlamis 6grenciler:

1. Birinci devreden pasif ve aktif filtreleri analiz ederek tasarlayabilirler

2. 2. Dereceden transfer fonksiyonlarini frekans Q cinsinden analiz edebilir ve devre

ile gercekleyebilirler

3. Yiksek dereceden filtreleri tanimlayabilir, tim devre ya da LC bilesenleri
kullanarak tasarlayabilirler

4. Ornekli sistemlerin ézelliklerini bilirler

5. Anahtarli kapasitor devreleri ve filtreleri analiz edebilirler

6. Ornekleme devrelerini anlar ve analiz edebilir

7. Genel ADC mimarilerini bilirler

Students who completed this course will:

1. these 2nd order transfer functions.

2. Define higher order filters and realize them using integrated or discrete circuits.

3. Know properties of sampled and discrete time systems

4. Analyze switched capacitor circuits and filters.

5. Design and analyze sampling circuits.

6. Analyze and design first order active and passive circuits.

7. Analyze 2nd order circuits in terms of their Q and frequency and they can also

realize Know general properties of data converters and their classes.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Analog Mikroelektronik sistemlere giris 1
2 Pasif R ve C elemanlarinin timdevrelerde gerceklenmesi 1
3 Birinci dereceden pasif devreler 1
4 Birinci dereceden aktif devreler ve ideal disi 6zellikleri 1
5 2. dereceden sistemler ve gerceklenmeleri 2
6 Yiiksek dereceden filter gesitleri ve 6zellikleri. 2-3
7 Yiiksek dereceden filtreler ve siralanmis biquad sistemleri 2-3
8 Yiiksek dereceden filtreler: LC merdiven devrelerinin simulasyonu 2-3
9 Vize sinavi
10 Ornekleme ve ayrik zamanl sistemler 4
11 Anahtarli kapasitor devreleri 4-5
12 Anahtarli kapasitor ffiltreleri 4-5
13 | Ornekleme devreleri 5-6
14 Veri gevirici sistem esaslari 6-7
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to Analog microelectronic Systems 1
2 Passive R and C components in integrated circuits 1
3 First order passive filters 1
4 First order active filters and nonidealities 1
5 Second order transfer functions and biquadratic sections 2
6 Higher order filter types and properties 2-3
7 Higher order filters cascade of biquads 2-3
8 Higher order filters LC ladder simulation, SFG methods 2-3
9 Midterm exam
10 Sampling and discrete time signal processing 4
11 Switched capacitor circuits 4-5
12 Switched capacitor filters 4-5
13 Sampling circuits 5-6
14 Data converter system basics 6-7




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.

X

Kuresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, glivenlik ve
refahi g6z 6niine alarak ¢6ziim tGreten 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, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma 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)




