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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

CMOS Yiiksek Frekans Devre Tasarimi

CMOS RF Circuit Design

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB443 3 5 3 - -
EHB 443E

Boéliim / Program

Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi

(Department/Program) (Electronics&Communication Engineering Department/ Electronics&Communication Engineering
Programme)
Dersin Tiri . ; Dersin Dili . i
(Course Type) Segmeli (Elective) (Course Language) Tiirkge/Ingilizce
Turkish/English

Dersin Onkosullar
(Course Prerequisites)

EHB 335 min DD veya EHB 335E min DD veya ELE 331 min DD veya ELE 331E min DD
veya ELE 335 min DD veya ELE 335E min DD veya ELE 341 min DD veya ELE 341E min DD

Dersin mesleki bilesene
katkisi, %0

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- - 100 -

Dersin icerigi

(Course Description)

30-60 kelime arast
(59/56)

CMOS tiimlesik devrelerde kullanilan pasif elemanlar; kirmik igi direng, kondansator ve endiiktanslar.
MOS transistorlarin yiiksek frekanslardaki davramiglari. Temel devrelerin genis bant uygulamalari igin
analizi ve tasarimi. Akortlu kuvvetlendiriciler; diisiik Q lu devrelere 6zgii sorunlar, LNA (diisik giiglii
kuvvetlendiriciler), Q yiikseltme, kademeli akort v.b. uygulamalar. Kirmik diizeyi parazitikler; ara
baglantilar, giris-cikis sorunlari, giiriiltii etkilesimi. Olgme teknikleri.

Passive elements used in CMOS ICs: on-chip resistors, capacitors and inductors. High frequency responses
of MOSFETSs. Analysis and design of the basic circuits for broad band applications. Tuned amplifiers;
problems specific to low-Q circuits, LNAs (low noise amplifiers), Q boosting, staged tuning and similar
applications. On-chip parasitics: interconnections, input-output problems, noise interference. Measurement
techniques.

Dersin Amaci

(Course Objectives)
Maddeler halinde 2-5 adet

Bu dersin amaci

1 - Temel devrelerin yiiksek frekanslardaki davraniglarinin analizi,

2 - Bu devrelerin CMOS tiimdevre teknolojisine uygulanmasinda karsilasilan sorunlarm incelenmesi,
3 - Ogrenilen bilgiler 15131nda RF devrelerin tasarimini

tanitmaktir.

This course aims to give the following abilities to the students:

1. The analysis of the basic building blocks at high frequencies,

2. Examination of the problems by application of this basic circuits using CMOS technology
3. REF circuit design in view of the above learned information

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan 6grenciler;
l. Temel devrelerin yiiksek frekanslardaki davraniglarini analiz edebilir,
I1. Bu devrelerin CMOS tiimdevre teknolojisine uygulanmasinda karsilagilan sorunlari anlar,
1. Giincel tiimdevre teknolojilerini bilir,
V. RF devre tasarlamanin temel prensiplerini 6grenir.

Maddeler halinde 4-9 adet

Students who pass the course will be able to:
. Analyze of the basic circuits at high frequencies,
1. Understands the problems encountered of these circuits in the implementation CMOS integrated
circuit technology,
111. Knows the current integrated circuit technologies,
IV. Learn the basic principles of designing RF circuits.




Ders Kitabi D. Leblebici, Y. Leblebici, Fundamentals of High-Frequency CMOS Analog Integrated
(Textbook) Circuits, Cambridge University Press, 2009
Diger Kaynaklar 1- Thomas H. Lee, The design of CMOS radio frequency integrated circuits, Cambridge
(Other References) University Press, 2004
Maddeler halinde en ¢ok 5 adet 2- B. Razavi, RF Microelectronics, Prentice Hall, 1998
3- B. Razavi, Design of CMOS Integrated Circuits, Mc Graw Hill, 2001
Odevler ve Projeler Ogrencilere dersi daha iyi anlamalar1 ve devre simiilatrleri kullanarak RF devre tasarim
6devleri verilecektir.
(Homework & Projects About RF design homework will be given to the students to help them understand the course
material and to make them learn how to use circuit simulators.
Laboratuar Uygulamalari
NO LAB
(Laboratory Work)
Bilgisayar Kullanim Bilgisayar destekli analizin 6grenilmesi amaciyla devlerde Pspice programi yardimiyla
analizler yaptirilacaktir.
(Computer Use) Homework will involve using the Pspice simulation software in order to familiarize the
students with computer aided analysis.
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme ) Adedi Degerlendirmedeki Katkisi, %
Sistemi (Quantity) (Effects on Grading, %)
Y1l i¢i Smavlan 2 40
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar - -
(Quizzes)
Odevler 4 10
(Homework)
Projeler - -
(Projects)
Dénem Odevi/Projesi - -
(Term Paper/Project)
Laboratuar Uygulamasi - -
(Laboratory Work)
Diger Uygulamalar - -
(Other Activities)
Final Smavi 1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 RF CMOS tasarimin giiniimiiz elektronik endiistrisindeki yeri ve dnemi 1-11
2 CMOS tiimlesik devrelerde kullanilan pasif elemanlar 11l
3 Kirmik i¢i direng, kondansatér ve endiiktanslar I-111
4 MOS transistorlarin yiiksek frekanslardaki davraniglarinin incelenmesi I-111
5 Genig bant uygulamalar i¢cin Temel devrelerin analizi ve tasarimi-| -1V
6 Genig bant uygulamalar i¢in Temel devrelerin analizi ve tasarimi-I| -1V
7 Akortlu kuvvetlendiriciler -1V
8 Disiik Q lu devrelere 6zgii sorunlar 1
9 LNA (diisiik giiglii kuvvetlendiriciler) I-11-1vV
10 LNA ornekleri I-11-1V
11 Q yiikseltme, kademeli akort v.b. uygulamalar v
12 Kirmik diizeyi parazitikler; ara baglantilar 1-111
13 Giris-¢ikis sorunlari, giiriiltii etkilesimi 1-111-1V
14 Olgme teknikleri v
COURSE PLAN
Course
Weeks Topics Outcomes
1 The importance of RFE CMOS design in today’s electronic industry I-11
2 Passive elements used in CMOS ICs "
3 On-chip resistors, capacitors and inductors 11
4 High frequency responses of MOSFETS I-111
5 Analysis and design of the basic circuits for broad band applications-I -1V
6 Analysis and design of the basic circuits for broad band applications-I1 -1V
7 Tuned amplifiers -1V
8 Problems specific to low-Q circuits 1l
9 LNAs (low noise amplifiers) I-11-1vV
10 LNA circuit examples I-11-1vV
11 Q boosting, staged tuning and similar applications v
12 On-chip parasitics: interconnections 1-111
13 Input-output problems, noise interference 1-11-1V
14 Measurement techniques v




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

ELEKTRONIK VE HABERLESME MUHENDISLIGi PROGRAM CIKTILARI

Katki

Seviyesi

T

K

Y

Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda
uygulama becerisi

X

Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi

X

Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglk,
tiretilebilme ve siirdiiriilebilme gibi gergek kisitlar altinda tasarlayabilme becerisi

Cok disiplinli konularda ¢aligma yetisi

X

Elektronik ve Haberlegsme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢ozme becerisi

Mesleki ve etik sorumluluklarm dogru algilanmasi

Etkin iletisim kurma becerisi

O [Njojo|h]| W [N -

Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru
algilanmast

9 Yagam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi

10 | Giincel sorunlar konusunda biling

XX XXX

11 ] Modern miihendislik arag, yontem ve yetilerini miihendislik uygulamalarinda kullanabilme becerisi

12 Kalite bilinci

13 Bireysel ve takim iginde ¢aligma becerisi

Contribution of the Course to Electronics&Communication Engineering Programme
C: Completely, P: Partially, N: None

ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM
OUTCOMES

Level of
Contribution

C

P

N

An ability to apply knowledge of mathematics, science, and engineering to Electronics &Communication
Engineering problems

X

An ability to design and conduct experiments, and to analyze and interpret gathered data

X

an ability to design a system, component, or process to meet desired needs within realistic constraints
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability

An ability to function on multi-disciplinary teams

X

An ability to identify, formulate, and solve Electronics & Communication Engineering problems

An understanding of professional and ethical responsibility

An ability for effective communication

0 |N|o|o|b~

An ability to understand and correctly interpret the impact of engineering solutions in a social/global
context

An ability to engage in life-long learning to follow developments in Electronics &Communication
Engineering

X[ X|X[X

10 | A knowledge and understanding of contemporary issues

X

11 An ability to skillfully use modern engineering tools and techniques necessary for engineering design,
analysis and applications

12 | Arecognition of the need for quality

13 | Anability to function individually as well as part of a team

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

10 Nisan 2013




