Gazi i niversitesi
M¢hendi sl i k Fake¢gl t esi

Elektrik-El ekt roni k M¢ ghendi s
Li sans Programlar é
AKTS Bilgi Paketi



%30 Kngilizce Program
sINF | Dersin Dersin Ade Ders Saall_|y egi | AKTS
Kodu T* Ur*
EEE101 Intro. ToElectricalElectronics Eng. 1 0 1 2
EEE103 Computer Programming 3 2 4 6
EEE105 Material Science 3 0 3 5
1.SINIF [ Fi1z103 Fizik | 4 0 4 6
G : Z | MATH 101 Mathematics | 4 0 4 6
D¥ NE Nencio3 Advance English | 3 0 3 3
TAR101 At at ¢rk KIlk-1 ve Knk. Tar 2 0 2 2
TOPLAM 21 30
EEE104 Logic Circuit Design 3 0 3 5
EEE106 Logic Circuit Design Laboratory 0 2 1 2
PHYS104 Physics Il 4 0 4 6
FIZ156 Fizik Lab 0 2 1 2
1.SINIF MAT102 Matematik II 4 0 4 6
BAHAR , .

D¥ NE | MAT198 Lineer Cebir 3 0 3 4
ENG104 Advance English Il 3 0 3 3
TAR102 At at ¢rk KIlk-Il ve Knk. Tar 2 0 2 2
TOPLAM 21 30
EEE201 Enginering Mathematics 3 0 3 6
EEE209 Probability and Statistics 3 0 3 5
EEE221(¥) Circuit Theory | 4 0 4 7
2.§|IN|§ EEE221(*) Circuit Theory Laboratory | 0 2 1 2
DY IN E | ENG203 Academic English | 3 0 3 3
MAT 201 Diferansiyel Denklemler 2 2 3 5
T} R101 Terk Dili | 2 0 2 2
TOPLAM 19 30
EEE212 Analog Electronics | 4 0 4 6
EEE214 AnalogElectronics Laboratory | 0 2 1 2
EEE222 Circuit Theory Il 4 0 4 6
2.SINIF | EEE224 Circuit Theory Laboratory Il 0 2 1 2
BAHAR | EEE252 Electromagnetic Field Theory 4 0 4 5
D¥ NE encooa Academic English II 3 0 3 3
MATH296 Complex Analysis 3 0 3 4
T R102 T¢erk Dili 11 2 0 2 2
TOPLAM 22 30
EEE301 Seminar 1 0 1 2
EEE311 Analog Electronics Il 4 0 4 6
EEE313 Analog Electronics Laboratory Il 0 2 1 2
3.SINIF | EEE321 Signals and Systems 3 0 3 6
G : Z | EEE331 Foundations of Energys Systems 3 0 3 5
D ¥ N E NEEE351 Electromagnetic Waves 3 0 3 5
AD Al an Deék-&@ Se-mel. 2 0 2 2
EEM 200 Staj | 0 2
TOPLAM 17 30




EEE304 Microprocessors 3 0 4 5
EEE306 Microprocessord.aboratory 0 2 1 2
EEE308 Numerical Analysis 3 0 0 4
3.SINIF EEE326 Control Systems | 3 0 3 6
BAHAR EEE336 Electromech. Energy Conv. Sys 4 0 4 6
D¥ NEI o o 2
MOS Mesl eki / Tekni k Ol mayan S 3 0 3 3
AD Al an Deék-@d Se-meli 2 0 2 2
EEE392 (*) Project Management (**) 1 0 1 2
TOPLAM 18 30
(EE)E491(*) EE Engineering Design | 3 2 4 6
Technical Elective 3 2 4 7
Technical Elective 3 2 3 7
4.SINIF : :
G : 7 Technical Elective 3 0 3 6
ISG401 Kk Sajl éje ve G¢gvenli]Ji 2 0 2 2
D¥ NEI
EEM300 Staj Il 0 0 2
TOPLAM 16 30
5%'5492 ®) EE Engineering Design I 2 4 4 4
Technical Elective 3 0 3 6
Technical Elective 3 0 3 6
Technical Elective 3 0 3 6
4.SINIF Technical Electi 3 0 3 6
echnical Elective
BAHAR — 2 —
D¥NEI‘ISG4OZ Kk Sajl éje ve Ge¢gvenli]Ji 2 0 2 2
TOPLAM 18 30
* Her d°nem a-élabilen ders
** ¥zel Dejerlendirmeli ders




%100 Kngil i zce

Program

_ _ Ders Saati .
SINIF Dersin Kodu Dersin Adé Kredi AKTS
T U
EEE101 Intro. To ElectricalElectronics Eng. 1 0 1 2
EEE103 Computer Programming 3 2 4 6
EEE105 Material Science 3 0 3 5
1'SIINIF PHYS103 Physics | 4 0 4 6
G!Zz
D¥NEM MATH101 Mathematics | 4 0 4 6
ENG103 Advanced English | 3 0 3 3
TAR101 At at ¢rk KI k-1 ve Knk 2 0 2 2
TOPLAM 21 30
EEE104 Logic Circuit Design 3 0 3 5
EEE106 Logic Circuit Design Laboratory 0 2 1 2
PHYS104 Physics Il 4 0 4 6
1.SINIE PHYS156 Physics Lab. 0 2 1 2
BAHAR MATH102 Mathematics II 4 0 4 6
D ¥ NE M|mMATH198 Linear Algebra 3 0 3 4
ENG104 Advanced English Il 3 0 3 3
TAR102 At at ¢r KnKL k-TTave hi 2 0 2 2
TOPLAM 21 30
EEE201 Enginering Mathematics 3 0 3 6
EEE209 Probability and Statistics 3 0 3 5
EEE221 (¥) Circuit Theory | 4 0 4 7
2.SINIF EEE223 Circuit Theory Laboratory | 0 1 2
1
G 1 VA ENG203 AcademicEnglish | 3 0 3 3
D¥ NEM —— :
MATH201 Differential Equations 2 2 3 5
T} R201 T¢rk Dili I 2 0 2 2
TOPLAM 19 30
EEE212 Analog Electronics | 4 0 4 6
EEE214 Analog Electronics Laboratory | 0 2 1 2
EEE222 Circuit Theory Il 4 0 4 6
EEE224 Circuit Theory Laboratory Il 0 2 1 2
2.SINIF
BAHAR EEE252 Electromagnetic Field Theory 4 0 4 5
D¥NEM ENG204 Academic English Il 3 3
MATH 296 Complex Analysis 3 0 3 4
T} R202 Te¢rk Dili 1 2 0 2 2
TOPLAM 22 30
EEE301 Seminar 1 0 1 2
EEE311 Analog Electronics Il 4 0 4 6
3.SINIF
G! 7 EEE313 Analog Electronics Laboratory Il 0 2 1 2
1
D ¥ NE M|egees21 Signals and Systems 3 0 3 6
EEE331 Foundations of Energys Systems 3 0 3 5




EEE351 Electromagnetic Waves 3 0 3 5
ADS Al an Déké Se-meli | 2 0 2 2
EEM200 Staj | 0 2
TOPLAM 17 30
EEE304 Microprocessors 3 0 3 5
EEE306 Microprocessord.aboratory 0 2 1 2
EEE308 Numerical Analysis 3 0 3 4
3.SINIF EEE326 Control Systems | 3 0 3 6
BAHAR
D¥ N E M| EEE336 Electromech. Energy Con&ys. 4 0 4 6
ETE Engineering Technical Elective 3 0 3 3
ADS Al an Déké Se-meli | 2 0 2 2
EEE392 Project Management (**) 1 0 1 2
TOPLAM 20 30
4. SINIF
G : Z EEE491 (*) (**) EE Engineering Design | 3 2 4 6
D¥NEM
Technical Elective 3 2 4 7
Technical Elective 3 2 4 7
Technical Elective 3 0 3 6
OSH401 Occupational Safety and Health | 2 0 2 2
EEM300 Staj Il 0 0 2
TOPLAM 17 30
EEE492 (*) (**) EE Engineering Design I 2 4 4 4
TechnicalElective 3 0 3 6
4 .SINIF Technical Elective 3 0 3 6
BAHAR Technical Elective 3 0 3 6
D¥ NEM Technical Elective 3 0 3 6
OSH 402 Occupational Safety and Health I 2 0 2 2
TOPLAM 18 30
Her d°nem a-€élabilen ders
* ¥zel Dejerl endirmel.i rs




TECHNICAL ELECTKVE PACEk T U Kr AKTS
ELECTRONICS (4 required + 3 technical electives)
EEE411 Digital Electronics 3 2 4 7
EEE412 Large Scale Integrated Circuit Design 3 0 3 6
EEE414 Optoelectronics 3 0 3 6
EEE419 Communication Electronics 3 0 3 6
CONTROL (4 required + 3 technical electives)
EEE421 Digital Signal Processing 3 0 3 6
EEEA423 Industrial Control 3 0 3 6
EEE424 Discrete Time Control Systems 3 0 3 6
EEE426 Nonlinear Control Systems 3 0 3 6
POWER ELECTRONICS (4 required + 3 technical electives)
EEEA423 Industrial Control 3 0 3 6
EEE431 Power Electronics | 3 0 3 6
EEE432 Power Electronics Il 3 2 4 7
EEE434 Electrical Motors and Drives 3 2 4 7
COMMUNICATION (4 required + 3 technical electives)
EEE421 Digital Signal Processing 3 0 3 6
EEE441 Communication Systems | 3 2 4 7
EEE442 Communication Systems Il 3 2 4 7
EEE444 Digital Communication 3 0 3 6
MICROWAVE AND ANTENNAS (4 required + 3 technical electives)
EEE441 Communication Systems | 3 2 4 7
EEE451 Microwave Techniques | 3 2 4 7
EEE454 Antennas 3 2 4 7
EEE456 Electromagnetic Modelling 3 0 3 6
BIOMEDICAL (3 required + 4 technical electives)
EEE421 Digital Signal Processing 3 0 3
EEE461 Intro. to BiomedicaEngineering
EEE462 Medical Imaging Systems 3 0 3
POWER SYSTEMS AND HIGH VOLTAGE TECHNOLOGY (4 required + 3 technical electives)
EEE471 Power System Analysis | 3 0 3 6
EEE472 Power System Analysis Il 3 0 3 6
EEE475 Energy Distribution 3 0 3 6
EEEA478 High Voltage Techniques 3 2 4 7
COMPUTERS (4 required + 3 technical electives)
EEE421 Digital Signal Processing 3 0 3 6
EEE481 Computer Architecture 3 0 3 6
EEE482 Data Structures 3 0 3 6
EEE484 Intro. To ComputeNetworks 3 2 4 7
TECHNICAL ELECTIVES
EEE401 Electronic Measurement and Instrumentat| 3 0 3 6
EEE415 Avionics System Design 3 0 3 6




EEE413 Semiconductor Circuit Technology 3 0 3 6
EEE446 Introduction to Cyriptography 3 0 3 6
EEE448 Random Processes 3 0 3 6
EEEA452 Microwave Techniques Il 3 0 3 6
EEE453 Radio Wave Propogation 3 0 3 6
EEE458 Radio Frequency Electronic Circuits 3 0 3 6
EEE463 Biological Signal Processing 3 0 3 6
EEE464 Biological Signhals and Detection Methods 3 0 3 6
EEEA473 Lighting Techniques 3 2 4 7
EEEA476 Energy Distibution II 3 0 3 6
EEE485 Intro. to Artificial Intelligence 3 0 3 6
EEE474 Renewable En. Systems 3 0 3 6




COURSE FORMS



Course Description Form

Course Code and Name

EEE10INTRODUCTION TO ELECTHHCACTRONICS
ENGINEERING

Course Semester

1

Catalog Content

General information about the main areas, histori
development and contributing scinetists of Electrical {
Electronics Engineering (EEE), Tools and methods ustzt
field. Interaction between EEE and other sciences
engineerings. Engineering ethics. Knowledge transfer {
experienced engineers.

Textbook

1. Introduction to Electrical and Computer Engineering, Upps
Saddle River: Prentice Hall, 2003.

Supplementary Textbooks

2AEl ektri k ve Bihgi Giaryiak o M
Yayénl ar é, 2013

Credit 2
Prerequisites of the Course

( Attendance Requirements) _

Type of the Course Compulsory
Instruction Language English

Course Objectives

Introducingthe Electrical and Electronics Engineering to new
students.

Course Learning Outcomes

Students who succeed this course:
1. knowbasic principles and various areas of EEE
2. know engineering ethic concept

Instruction Methods

Faceto-face

Weekly Schedule

Aboutthe Department of EEE

About the Laboratories

What is an Engineer, and EEE?

What is electric energy?

Department course packages: Microvawe and Ante

option course package

Department course packages: Electronics option cq

package

7. Department courggackages: Control option course pack

8. Department course packages: Computer option cq
package

9. Department course packages: Telecommunications o
course package

10. Department course packages: Power Electronics o
course package

11. Department course pkages: High Voltage option cour
package

12. Department course packages: Biomedical option cq
package

13. Engineering and Ethics

14. Components used in EEE

aogrONE

o




Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weekly theoretical course hours
Internet browsing, library work

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers

Total
Weighting
(%)

Midterm Exams

100

Assignment

Application

TermProject

Practice

Quiz

Percent of lrerm
Studies (%)

60

Percentage of Final
Exam to Total Score (%

40

Attendance

Workload

Activity

Total
Number
of Weeks

Duration
(weekly
hour)

Total

Period
Work
Load

Weekly Theoretical Course
Hours

14

14

Weekly Tutorial Hours

Reading Tasks

Internet and library search

Material Design and
Implementation

Term Project Preparation

Preparing a Presentation

Presentations

Midterm Exam and
Preperation for Midterm
Exam

12

Final Exam and Preperatio
for Final Exam

16




Other (Quizzez and
preparation for quizzes)

Total Workload

50

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under realistiq
constraintsand conditions, in such a way
as to meet the desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use modern
techniques and tools needed for analyzir|
and solving complex problems
encounteredin engineering practice;
ability to employ information technologies
effectively.

Co

Ability to design and conduct experiment
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research
guestions

C®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

(of¢]

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

cai

Knowledge about the global and social
effects of engineering practices on healtH
environment, and safety, and

contemporary issues of the century




reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions

¢KS /2dNBRSQ& [ SOGdINBENY ; po. pr . Ertujrul AKSOY (




Course Description Form

Course Code and Name

EEE103 Computer Programming

Course Semester

1

Catalog Content

Problem solving by computerlgorithms and flow chart
Introduction to computer software/hardware and program
languages. Variable definitions, operators, decisions, I
arrays, modular programming, pointers and dynamic me
usage.

Textbook

"C How to Program”, Pdiel, H.DeitelrPrentice Hall,8th
Edition, 2015

Supplementary Textbooks

bt N23ANI Y I8 &8 IR NNX & 1201 NbH

Credit 6
Prerequisites of the Course

( Attendance Requirements) _

Type of the Course Compulsory
Instruction Language English

Course Objectives

Aims to provide the fundamental algorithm implementation a
programming skills necessary for Elemt and Electronic
engineers, to usethe algorithms for solving fundament]
mathematical problems, and implementation of the
algorithms by usin@/C++programming language

Course Learning Outcomes

Students who succeed this course:

1- Know algorithm concept

2- Knowvariable types and operators,

3- Know decision expressions and creating loops,
4- Know functions,

5- Know arraysand using pointers,

6- Know how to use Dynamic memory

7- Knowstructures.

Instruction Methods

Face to face expression, Applied expression, Quegiwer

Weekly Schedule

1. Writing and Compiling a ¢ Program, Program Developn
Phases, Algorithms

Introductionto C Language

Structured program development in C
C program kontrol

C functions

C arrays

C pointers

C characters and strings

. C formatted input/output

10.C structures, unions

11.C file processing

12.C data structures

13.C preprocessor

©CoNoOOA~WN




14.Final exam

Teaching and Learninglethods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours
Weeklyappliedcourse hours

Reading Activities

Internet browsing, library work
Preparation of Midterm and Midterm Exam
Final Exam andPreparation for Final Exam

Assessment Criteria

Total
Weighting
(%)

Numbers

Midterm Exams

1 50

Assignment

Application

1 50

Projects

Practice

Quiz

Percent of Iserm
Studies (%)

Percentage of Final
Exam to Total Score (%

Attendance

Workload

Activity

Total
Number
of Weeks

Duration
(weekly
hour)

Total

Period
Work
Load

Weekly Theoretical Coursg
Hours

14 3

42

Weekly Tutorial Hours

14 2

28

Reading Tasks

14 1

14

Studies

14 1

14

Material Design and
Implementation

Report Preparing

Preparing a Presentation

Presentations

Midterm Exam and
Preperation for Midterm
Exam

25




Final Exam and Preperatio 1
for Final Exam

20

20

Other (should be -
emphasizell

Total Workload

143

Total Workload 25

5,72

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining tothe relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

Cco2

Ability to identify, formulate, and solve
complex engineering problems; ability tq
select and apply proper analysis and
modeling methods for this purpose

COo3

Ability to design a complex system,
process, device or product under realist
constraints and conditions, in such a wa|
as to meet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, and use moderr]
techniques and tools needed for
analyzing and solving complex problem
encountered in engineering practice;
ability to employ information
technologies effectively

CO5

Ability to design andonduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research questions

CO6

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

Cco7

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective
reports and comprehend written reports
prepare design and production reports,
make effective presentations, and give
and receive clear and intelligible
instructions

Cco8

Recognition of the need for lifelong
learning; ability to access information, tq
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

Co10

Knowledge about business life practiceg
such as project managemenmisk
management, and change managemen
awareness in entrepreneurship,
innovation; knowledge about sustainabl

development




CO11| Knowledge about the global and social X
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences o
engineering solutions

2. Assoc. ProfDr . Ferat fitadd@gzAdduitl
0 dzNB NDH 3. Assoc. Prof . Dr . Has an

(bilge@gazi.edu.tr)
4. Dr . UJ ur h a(@kutkay@gazhedu.tr)
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Course Description Form

Course Code andame EEE104 LOGIC CIRCUIT DESIGN

Course Semester 2

Introduction to digital systems. Number systems. Boole C
Numerical logic gates. Simplification of Boolean functi
Combinational logic. Circuit design with fflpps andflip-flops.
Counters

Catalog Content

Textbook Digital Design, M. Morris Mano, Prentiekll, Inc, 2012

Systems Design, V. T. Rhyne, Preritiad, Inc.

fDigital Foundamentals, Thomas L. Floyed, A. Bell & Hov]
Company.

fPrinciples of DigitdDbesign, Daniel D. Gajski, Prentidall,
Inc.

Supplementary Textbooks

Credit 5

Prerequisites of the Course
(Attendance is required)
( Attendance Requirements)

Type of the Course Compulsory

Instruction Language English

The aim of this courséor studentsis to learn digital design
principles digital logic gates, design of combinational logic
circuits, circuit design with flflops, and flipflops, circuit
design with counters.

Course Objectives

Students who succeed this course:

1. Comprehendmportance of digital systems in applicatior
and the computer architecture

2. Comprehend the number systems and binary arithmeti
operations

3. Comprehend the basic theorems and axioms of boole

Course Learning Outcomes algebra

4. Comprehend the operations of the basic logic gates

5. Gain expeience on the realization of the boole algebra
functions with basic logic circuits

6. Comprehend structures of the basic storage elements

7. Comprehend operation of the different type counters a
to gain experience on the design

8. Gain experience of the designtbé combinational and
sequential networks

Instruction Methods Faceto-face

Introduction to omputers and digital systems,
Binary Systems

Boolean Algebra

Logic Gates

Simplificationof Boolean Functions

The Map MethodD o n 6 t Codéions.

The tabulation method, determination of prime
Combinational LogicDesign procedure,

Weekly Schedule

ONoOr~WNE




10.

11.
12.

13.

14.

Adders, Subtractors, Code Conversion, Anal
Procedure.

Multilevel NAND circuits, multilevel
circuits, ExclusiveOR functions.
Combinational Logic wittMSI and LSI
Decoders and encoders, multiplexer, reaty
memory (ROM), programmable logic array (PL
Synchronous  Sequential Logic: Hilops,
triggering of flipflops, analysis of clocke
sequential circuits. State reduction and assignn
Synchronais Sequential Logic: Fliflop excitation
tables, design procedure, design of counters, dg
with state implements.

NOR

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers | Total Weighting
(%)
Midterm Exams 2 91
Assignment 3 9
Application - -
TermProject - -
o Practi - -
Assessment Criteria actice
Quiz - -
Percent of Iderm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
w el Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 3 42
Hours
Workload i
Weekly TutoriaHours - - -
Reading Tasks 14 2 28
Internet and library search 14 2 28
Material Design and i i 0
Implementation




Term Project Preparation -

Preparing a Presentation -

Presentations -

Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatio
for Final Exam

20

20

Other (Quizzes and
preparation for quizzes)

Total Workload

128

Total Workload 25

512

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

Cca

Ability to identify, formulate, and solve
complex engineering problems; ability
to select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under
realistic constrairg and conditions, in
such a way as to meet the desired
result; ability to apply modern design
methods for this purpose.

Cat

Ability to devise, select, and use mode
techniques and tools needed for
analyzing and solving complex problen
encountered in engineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline spefic research questions

C®

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum afne foreign
language; ability to write effective
reports and comprehend written
reports, prepare design and production|
reports, make effective presentations,
and give and receive clear and
intelligible instructions

Ca

Recognition of the need for lifelong
learning; ability to access information,

follow developments in science and




technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practice|
such as project management, risk
management, and change managemer|
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cail

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences

engineering solutions

¢ KS

/| 2dzNBRSQa
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Course Description Form

Course Code and Name

EEE10MATERIAL SCIENCE

Course Semester

1

Catalog Content

Atom Model and Crystal Structureglectrical and Therm
Conduction in SolidsDielectric Materials and Insulation
Semiconductor Physics Magnetic Properties an
Superconductivity Nano materials Aerial Conductors an
Underground Cablegnternal Installation Conductors and Pip
Fiber Optic Cables Switches, Fuses, Insulators and Ligh
Armatures ElectrieMeters and Their ConnectionSalculation o
Current Carrying Capacity of Conductors and Heating in C
Basic Security Concepts in Electrical Installations

Textbook

Gt NAYyOALX Sa 2F 9f SOGNXOI ¢
S.0.KASAP, Mc Graw HiHl Edition 2002

Supplementary Textbooks

G SOGdzNBa 2y (GKS 9t SOGNMOLI ¢
D.WALSH, Oxford University Pres$ Edlition, 2004

Credit 5
Prerequisites of the Course

( Attendance Requirements) _

Type of the Course Compulsory
Instruction Language English

Course Objectives

To introduce frequently used engineering and espec
electricatelectronics engineering materials. To learrthe
operation of basic materials used in electrical and electrg
engineering and their practical applications.

Course Learning Outcomes

Students who succeed this course:

1.Know abouttonductors and dielectrics, selection and diagn
of some basic materials and devices and teaching to conne
of them to electrical circuits

2. Know important security rules starting to electrica
electronics engineering applications.

Instruction Methods

Theoretical

Weekly Schedule

15.Atom Model and Crystal Structures
16.Electrical and Thermal Conduction in Solids
17.Dielectric Materials and Insulations
18.Semiconduair Physics

19.Magnetic Properties and Superconductivity
20.Nano materials

21.Aerial Conductors and Werground Cables
22.Internal Installation Conductors and Pipes
23.Fiber Optic Cables

24.Switches FusesInsulatorsandLighting Armatures




25.ElectricMeters and Their Connections
26.Calculation of Current Carrying Capacity of Conductors a
Heating in Cables
27.BasicSecurity Concepts in Electrical Installations
28.Material Research Presentations
Teaching and Learning Methods
Weekly theoretical course hours
Internet browsing, library work
(These are examples. Please fill which activitieg Preparing a Presentation
you use in the courye Presentations
Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam
Numbers Total
Weighting
(%)
Midterm Exams 1 50
Assignment 1 50
Application - -
Projects - -
Assessment Criteria
Practice - -
Quiz - _
Percent of Irerm - 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%)
Attendance - -
Total
Activit NTOtEI Duration Period
- ofl\J/?eeekrs (weekly Work
hour) Load
Weekly Theoretical Course 14 3 42
Hours
WeeklyTutorial Hours - - -
Wierdees) Reading Tasks 14 2 28
Studies 14 1 14
Material Design and - - -
Implementation
Report Preparing - - -
Preparing a Presentation 1 5 5
Presentations 1 1 1




Midterm Exam and 1
Preperation for Midterm
Exam

10

10

Final Exam anBreperation 1
for Final Exam

15

10

Other &hould be -
emphasizell

Total Workload

115

Total Workload 25

4,7

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline; abilit
to use theoretical and appliekhowledge
in these areas in complex engineering
problems.

ca

Ability to identify,formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under realistic
constraints and conditions, in e a way
as to meet the desired result; ability to
apply modern design methods for this

purpose..

Cat

Ability to devise, select, and use modern
techniques and tools needed for analyzin
and solving complex problems
encountered in engineeringractice;

ability to employ information technologies
effectively

Co

Ability to design and conduct experiment
gather data, analyze and interpret results|
for investigating complex engineering
problems or discipline specific research
guestions

Co®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
languageability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Ca

Recognition of the need for lifelong
learning;ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards sed in engineering practice

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,




innovation; knowledge about sustainable
development

Knowledge about the global and social
effects of engineering practices on health
environment, and safety, and

CA1 | contemporary issues of the century X
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
¢KS [2dNRSQa [ SOUANENY s b, ot pr. M. Cengiz TAPLAM
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Course Description Form

Course Code and Name

EEE106 Logic Circuit Design Lab.

Course Semester

2

Catalog Content

Circuit design and practiagsing logic circuit gates. HaHdder,
fulla-dder, multiplexer and fliglop circuits measurements a
simulation studies.

Textbook

Digital Design, M. Morris Mano, Prentie&ll, Inc,2011

Supplementary Textbooks

Systems Design, V. T. RhyReenticeHall, Inc.
fDigital Foundamentals, Thomas L. Floyed, A. Bell & How

Company.
T Principles of Digital Design, Daniel D. Gajski, Prehtidke

Inc.
Credit 2
Prerequisites of the Course

None

( Attendance Requirements)
Type of the Course Compulsory
Instruction Language English

Course Objectives

A comprehensive understanding of the fundamentals of dig
logic circuits To learn the Logic Circuit Design concepts an
use this concepts to carry out simple designs.

Course Learnin@utcomes

Students who succeed this course:

1. Know the operational principles of logic circuits.

2. Can realize an experiment by following the instructi
given in laboratory manual

B. Can analyze the data obtained from the experimentg
make comments on them.

4. Can prepare report including the experimental data, ang
and comments on the obtained data

Instruction Methods

Faceto-face

Weekly Schedule

Lojik gates (And,Or, Not, Nand, Nor, Exor, Exnor)
Half adder

Full adder Circuits

RS-Flip flop

D-Flip flop Circuits

Multiplexer

Up- Down Counter

Project design

Préject design
10. Testing Project

11. Testing Project

12. Project presentation

13. Project presentation

14. Project presentation

CoNooOA~ONE




Teaching and Learning Methods

(These are examples. Please fill which activities
you use irthe coursg

Weekly 2 hourspraticalcourse

Reading Activities

Internet browsing, library work

Preparation report

Final Exam and Preparation for Final Exam
Preparation project and presentation

Numbers Total
Weighting
(%)
Midterm Exams
Assignment
Application
Projects 1 53
Assessment Criteria
Practice 7 47
Quiz
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance
Total
. e Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 0 0 0
Hours
Weekly Tutorial Hours 14 2 28
Reading Tasks 1 2 2
Studies 1 2 2
Workload Material Design and 2 2 4
Implementation
Report Preparing 4 2 8
Preparing a Presentation 1 2 2
Presentations 1 1 1
Midterm Examand 0 0 0
Preperation for Midterm
Exam
Final Exam and Preperatio| 1 3 3
for Final Exam




Other (should be
emphasizell

Total Workload

50

Total Workload 25

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes andProgram Outcomes

No

Program Outcomes

Cco1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineeringoroblems.

COo2

Ability to identify, formulate, and solve
complex engineering problems; ability t
select and apply proper analysis and
modeling methods for this purpose

COos3

Ability to design a complex system,
process, device or product under
realistic constraints and conditions, in
such a way as to meet the desired resu
ability to apply modern design methods
for this purpose.

CO4

Ability to devise, select, and use moder
technigues and tools needed for
analyzing and solving complpsoblems
encountered in engineering practice;
ability to employ information
technologies effectively

CO5

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discigine specific research questions

CO6

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

Ccov

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of aninimum of one foreign
language; ability to write effective
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and intelligib
instructions

COo8

Recognition of theneed for lifelong
learning; ability to access information, t
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibity; knowledge on

standards used in engineering practice

CO10

Knowledge about business life practice
such as project management, risk
management, and change managemen
awareness in entrepreneurship,
innovation; knowledge about sustainab
development

COo11

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century

reflected into the field of engineering;




awareness of the legal consequences d@
engineering solutions
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Course Description Form

Course Code and Name

EE201ENGINEERING MATHEMATICS

Course Semester

3

Catalog Content

Vector and scalar fields, derivative of a vector function, pg
derivative; parametric representation of curves; tangential ve
arc length; directional derivative and gradient of a scalar fung
Divergence and curl of a vector function; Laplageemtor;
Conservative, solenoidal and irrotational fields; Line integra
vector functions; Work done by a force, path independeg
Surface and volume integral
Stokes theorems; Fourier series and Fourier transfoaplakce
and inverse Laplace transforms

Textbook

M. D. Greenberg, Advanced Engineering Mathematics, Pea|
10th Edition,2011

Supplementary Textbooks

E. Kreyszig, Advanced Engineering Mathematics, Wiley, 20

Credit 6
Prerequisites of the Course

(Attendance Requirements) _

Type of the Course Compulsory
Instruction Language English

Course Objectives

To learnthe necessary fundamental mathematical concepts
electrical and electronics engineering.

Course Learning Outcomes

Students who succesdthis course:

15.Know Orthogonal systems, transformations, vector and
scalar fields.

16.Know vector arithmetics.

17.Know derivative and integral concepts for scalar and vec
fields.

18.Know fundamental theorems.

Instruction Methods

Faceto-face

Weekly Schedule

1. Scalar and vector quantities, scalar and vector field
concepts, vector arithmetic. Unit and position vector

2. Orthogonal coordinate systems; Cartesian, cylindrical
coordinate systems and point and vector transformation
these systems

3. Spherical coordinatgystem, point and vector representat

in this system and spheriegylindrical and spherical

Cartesian point and vector transformations

Exact differential and vector derivatives, nabla operator,

gradient and Laplacian concepts

Vector derivatives : Digrgence of a vector fields

Vector derivatives : Curl of a vector fields

Line, surface and volume integrals for vector fields

Line, surface and volume integrals for vector fields

. Divergence theorem

10St okesd Theorem

11.Helmholtz Theorem and classificationwctor fields

E

©CoNoO




12.Fourier series and Fourier transform
13.Fourier series and Fourier transform
14.Laplace and inverse Laplace transforms

Teaching and Learning Methods

(These are examples. Please fill which activities
you use in the courye

Weekly theoreticatourse hours
Internet browsing, library work
Preparation of Midterm and Midterm Exam

Preparation for Quizzes

Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 67
Assignment - -
Application - -
TermProject - -
Assessment Criteria
Practice - -
Quiz 35 33
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
w ezl Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly TheoreticaCourse 14 3 42
Hours
Weekly Tutorial Hours - - 0
Workload Reading Tasks
Internet and library search 3 6 18

Material Design and
Implementation

Term Project Preparation

Preparing a Presentation

Presentations




Midterm Exam and
Preperation forMidterm 2
Exam

20

40

Final Exam and Preperatio
for Final Exam

20

20

Other (Quizzez and
preparation for quizzes)

10

30

Total Workload

150

Total Workload 25

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areain complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability t
select and apply proper analysis and
modeling methods for this purpose

CcCa

Ability to design a complex system,
processdevice or product under realistig
constraints and conditions, in such a wg
as to meet the desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use moder
technigues and tools needed for
analyzing and solving complex problem
encountered in engineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex egineering problems or
discipline specific research questions

C®

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally anth writing;
knowledge of a minimum of one foreign
language; ability to write effective
reports and comprehend written reports|
prepare design and production reports,
make effective presentations, and give
and receive clear and intelligible
instructions

Ccx

Recognition of the need for lifelong
learning; ability to access information, td
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice




cao

Knowledge about business life practices
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainabl
development

cai1

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the camy
reflected into the field of engineering;
awareness of the legal consequences o
engineering solutions
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Course Description Form

CourseCode and Name

EEE209 Probability and Statistic

Course Semester

3

Catalog Content

Basic concepts of probability and statistics. Random varia|
functions of random variables. Multivariable distributions &
densities. Independent random variables.Correlation,
application of statistics to engineering systems.

Textbook

Introduction to Probability and Statistic for Engineers {
ScientistsShaldon M.Ross, Nobel.

Supplementary Textbooks

Probability and Statisti¢$-ikri Akdeniz

A First Course iRrobability, S.M. Ross

Credit

Prerequisites of the Course

( Attendance Requirements)

There is no prerequisite or eequisite for this course.

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To provide students with the ability to identify concepts such
random variables, probability density functions and to use th
in problem solving.To ensure that they can calculate th
expected value, variance and standard deviation. To
students the ability to perform parameter estimation ar
hypothesis testing.

Course Learning Outcomes

Students who succeed this course:
1. Definerandom variables.

2. Definethe concept of probability density function and uses
in problem solving.

3. Calculatehe expected value, variance and standard
deviation.

4. Makeparameter estimation.

5. Make Hypothesis testing.

Instruction Methods

Faceto-face

Weekly Schedule

1. Definition of probability, sample space and event,
geometric probability, basic axioms fobability,
finite probability spaces.




10.

11.

12.
13.

14.

Conditional probability, axioms of conditional
probability, multiplicative rule, some properties of
conditional probability.

Independent events, complete independence, total
probability formula, tree diagrams, Bay&sleorem.
Definitions of continuous and discrete random
variables, probability distribution and probability
function of discrete random variables.

Probability distribution and probability density functi
of continuous random variables.

Distribution functons of discrete and continuous
random variables, properties of distribution function,
Expected value, variance and standard deviation
concepts, properties of expected value and variance
Discrete probability distributions: Uniform, Bernoulli,
Binom, Hypergometric.

Discrete probability distributions: geometric, Pascal
(negative binomial distribution), Poisson.
Continuous probability distributions: Uniform,
Exponential, Normal (Gaussian).

Definition of statistic, basic concepts: Stack, parame
sample sampling, exact count, sampling types.
Sampling distribution, central limit theorem.

Point estimation, interval estimation (confidence
interval).

Hypothesis testing, strength of the test, independen
test, compatibility test.

Teaching and Learning Methad

(These are examples. Please fill which activitieg
you use in the courye

Weekly 3 hours theoretical course

Reading Activities

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 2 100
Assignment
Application
Projects
Practice
Quiz
Percent of Iderm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance




Total Total
Activit N Duration Period
o of L\l/r\?eeekrs (weekly Work
hour) Load
Weekly Theoretical Course 14 3 42
Hours
Weekly Tutorial Hours 0 0 0
Reading Tasks 12 4 48
Studies 3 4 12
Material Design and 0 0 0
Implementation
Report Preparing 0 0 0
Workl . .

o G Preparing @resentation 0 0 0
Presentations 0 0 0
Midterm Exam and 2 10 20
Preperation for Midterm
Exam
Final Exam and Preperatio 1 10 10
for Final Exam
Other (should be 0 0 0
emphasizell
Total Workload 132
Total Workload 25 5,28
Course Credit (ECTS) 5

No Program Outcomes 1|2 4 |5
CO1 | Adequate knowledge in mathematics, X
science and engineering subjects
pertaining to the relevant discipline;
ability to usetheoretical and applied
knowledgein these areas in complex
engineering problems.
CO2 | Ability to identify, formulate, and solve X
complex engineering problems; ability to
select and apply proper analysis and
Contribution Level Between CourselLearning s rA”g’_IF’f"t”gdme,thOds for thl's purpose -
ility to design a complex system,
Outcomes and Program Outcomes process, device or product under realistiq
constraints and conditions, in such a way,
as to meet the desired result; ability to
apply modern design methods for this
purpose..
CO4 | Ability to devise, select, angse modern X
techniques and tools needed for analyzir
and solving complex problems
encountered in engineering practice;
ability to employ information technologieg
effectively
CO5 | Ability to design and conduct experiment| X
gather data, analyze andterpret results
for investigating complex engineering




problems or discipline specific research
guestions

CO6

Ability to work efficiently in intra
disciplinary and muldisciplinary teams;
ability to work individually

Cco7

Ability tocommunicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and gind
receive clear and intelligible instructions

CcOo8

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

Co10

Knowledge about business life practices
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

CO11

Knowledge about the global and social
effects of engineering practices on health
environment, and safety, and
contemporary issues of the camy
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions

¢KS /2d2NESQa [ SO
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CourseDescription Form

Course Code and Name

EEE212 Analog Electronics |

Course Semester

4

Catalog Content

Basic semiconductor concept. Physical electronics. Physies
N diodes. Bipolar junction transistors (BJTs). Field effect
transistors (FETS). Transistor biasing and small signal mode
Unijunction transistors (UJTs}NPP-N switching devices.
Negativeresistance microwave devicdsasers.

Textbook

A. S. Sedra & A. Grabel, Microelectronic Circuits & Devices,
Oxford University Presgtht Edition, 2014

Supplementary Textbooks

B. G. Streetman and S. Banerjee, Solid State Electronic De\
PrenticeHall Series

Credit

6

Prerequisites of the Course

( Attendance Requirements)

EEE221(Attendance is compulsory)

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To learn the existing electronic circuit elements and their
application fields and to have enough information to learn
about new electronic circuit elements.

Course Learning Outcomes

Students who succeed this course:

1. Understand semiconductor, electron and hole concepts

2. Can find the carrier concentration and ferni level of intring
n-type and gype semiconductors

3. Can analyze the operation ehgunction under equilibrium,

forward and reverse bias and understands potential barri

space charge region and leakageentrconcepts

4. Can analyze rectifier, clipper and clamper diode circuits

5. Know the components of DC power supply

6. Understand physical operation of BJT and can analyze &
design single stage BJT amplifiers

7. Understand physical operation of FETs and can analyde
design single stage FET amplifiers

8. Understand operation principles of special purpose diodg

(varactor, tunnel diode, photodiode, LED, laser).

9. Know p-n-p-n switching circuits and negative resistance

microwave components

Instruction Methods

Face tdface

Weekly Schedule

Week Topics

1. Energy bands and charge carriers in semiconductors.
2. [Excess carriers in semiconductors.

3. P-N junction under equilibrium conditions:I® junction
under forward and reverse bias conditions.

4. Transient and AC conditions.

5. Applications of pn diodes.




6. Other pn diodes. Metal semiconductor junctions.

7. Field-effect transistors. Junction field effect transistor
8. MOS field effect transistor.

9. Bipolar junction transistor (BJT). Minority carrier
distributions and terminal currents in BJT.

10. Switching of BJT.

11. Optoelectronic device$hotodiodes, LEDs and Lasers.
12. Power devices: $-p-n diode, SCR and IGBT.

13. Negative conductance of microwave devicBsnnel diode,
IMPATT diode and Gunn diode.

14. Introduction to integrated circuits.

Teaching and Learning Methods

Weekly theoretical course houts14=56

Reading Activitie20

Internet browsing, library worR0

Preparation ofjuizzes Midterm and Midterm Exarmquizzes 32
Final Exam and Preparation for Final Exath

(These are examples. Please fill which activities
use in the courge

Numbers Total
Weighting
(%)
Midterm Exams 2 80
Assignment
Application
Projects
Assessment Criteria
Practice
Quiz 6 20
Percent of Irerm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%
Attendance
Total
» Total | iy ration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 4 56
Hours
Workload _
Weekly Tutorial Hours
Reading Tasks 10 2 20
Studies 10 3 30
Material Design and
Implementation




Report Preparing

Preparing a Presentation

Presentations

Midterm Exam and 2
Preperation for Midterm
Exam

10

20

Final Exam and Preperatio 1
for Final Exam

10

10

Other (quizes) 6

12

Total Workload

148

Total Workload 25

5.9

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

Cco1

Adequateknowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

COo2

Ability to identify, formulate, and solve
complexengineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

COos3

Ability to design a complex system,
process, device or product under realistic
constraints and conditions, in such a way|
as to meet the deséd result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, and use modern
techniques and tools needed for analyzin
and solving complex problems
encountered in engineering practice;
ability to employinformation technologies
effectively.

CO5

Ability to design and conduct experiment
gather data, analyze and interpret resultg
for investigating complex engineering
problems or discipline specific research
guestions

CO6

Ability to workefficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

Ccov

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective parts
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

COo8

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and




ethical responsibility; knowledge on
standards used in engineering practice

Co10

Knowledge about business life practices
such as project management, risk

management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable)
development

Co11

Knowledge about the global and social
effects of engineering practices on healtt|
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEE214 Analog Electronics Laboratory |

Course Semester

4

Catalog Content

P-n junction diode, BJT and FEV ¢haracteristics, clipper,
clamper and rectifier circuits, DC biasingg5andFEE.BJT
and FET amplifiers.

Textbook

A.S. Sedra & A. Grabel, Microelectronic Circuits & Devices,
Oxford University Press, 7th Edition, 2014

Laboratory Manual

Supplementary Textbooks

B. G. Streetman and S. Banerjee, Solid State Electronic Dey
Prentice Hall Series

Credit

2

Prerequisites of the Course

( Attendance Requirements)

Prerequisite:EEE221

80% attendance is required

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To be able to set up a given circuit correctly, to make
measurements and to analyze the data obtained from
experiment.To be able to simulate the analyzed circuits

Course Learning Outcomes

Students who succeed this course:

1. Know the devices in Electronics Laboratory such as scoq
signal generator, power supply and multimeter

2. Obtain the iV characteristics of4m junction Si, Ge , zener
and LED diodes. Find the potential barrier and forward
resistance values.

3. Set up clipper and clamper circuits and obtain irgaupur
transfer characteristics.

4. Set up haHwave and fullwave retifier circuits and obtain
input-outpur transfer characteristics.

5. Set up clipper and regulator circuits with zener diode and
make measurements.

6. Obtainl-V characteristics of BJTs.

7. Set up the circuits to test the stability of BJT circuits agai
temperéure andchoose the most stable circuit.

8. Measure the voltage gain, current gain, input and output

resistances of a BJT amplifier.

9. Obtain FV characteristics of FETs

10. Measure the voltage gain, current gain, input and output
resistances of a FET amplifier

11. Simulate the analyzed circuits.

Instruction Methods

Face to face

Weekly Schedule

Week Topic

1 Introducing laboratory devices.
2 Practices to learn the use of lab devices

3 Obtaining +V curves of pn junction diodes.




Rectifiercircuits

Zener diode circuits
Midterm

BJT |-V characteristics
BJT stability analysis
10 BJT amplifier circuit

©O©oo~NOO1h

11 FET |-V characteristics

12 FET amplifier circuit
13 Practical exam
14 Practical exam.

Clipper and clamper circuits

Teaching and Learning Methods

(These are examples. PleaseMiliich activities you
use in the courge

Weeklyappliedcourse hours28
Internet browsing, library work
Designing and implementing materials

Report preparing

Preparation ofjuizzes Midterm and Midterm Exapquizzes
Final Exam and Preparation for Fifxam

Numbers Total
Weighting
(%)
Midterm Exams 1 17
Assignment
Application
Projects
Assessment Criteria
Practice 11 58
Quiz 8 25
Percent of Irerm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%
Attendance
Total
. el Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course
Hours
Workload _
Weekly Tutorial Hours 14 2 28
Reading Tasks
Studies 1 2 2
Material Design and 1 3 3
Implementation




Report Preparing 10

10

Preparing a Presentation

Presentations

Midterm Exam and 1
Preperation for Midterm
Exam

Final Exam and Preperatio 1
for Final Exam

Other (should be 8
emphasizell

0.25

Total Workload

51

Total Workload 25

2.04

Course CreddECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to usetheoretical and applied
knowledgein these areas in complex
engineering problems.

COo2

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

COos3

Ability to design a complex system,
process, device or product under realistic
constraints and conditions, in such a way|
as to meet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, angse modern
techniques and tools needed for analyzin
and solving complex problems

encountered in engineering practice;
ability to employ information technologieg
effectively

CO5

Ability to design and conduct experiment
gather data, analyze andtarpret results
for investigating complex engineering
problems or discipline specific research
guestions

CO6

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

Ccov

Ability tocommunicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and giand
receive clear and intelligible instructions

COo8

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to

ethical principles and professional and




ethical responsibility; knowledge on
standards used in engineering practice

Co10

Knowledge about business life practices
such as project management, risk
management, anghange management;
awareness in entrepreneurship,
innovation; knowledge about sustainable)
development

Co11

Knowledge about the global and social
effects of engineering practices on healtt|
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEE221 Circuit Theory |

Course Semester

3

Catalog Content

Circuit concept. Circuit variables and components. O
circuits. Techniques and methods used for DC circuit ana
Operational amplifiers. Inductance and capacitance. Transie
steady state responses of first and second ondberitsi

Textbook

J. David Irwin, Basic Engineering Circuit Analysis, 10th eq
John Wiley

Supplementary Textbooks

J.W. Nilsson, S.A. Riedel, Electric Circuits, 9th. Ed., Prentic

Credit

7

Prerequisites of the Course

( AttendanceRequirements)

MATL02 (Attendance is compulsory)

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To learnthe necessary concepts and techniques required fon
the analysis of electric circuits, and to use these concepts to
carry out simple designs.

Course Learning Outcomes

Students who succeed this course:

5. Are be able to use the basic circuit analysis metkioode
voltages, loop and mesh currents)

6. Are able to use various techniques (circuit reduction
delta conversion, Thevenin and Norton equivalg
superposition, source transformation) in circuit analysi

7. Know and can use maximum power transfer concept

8. Can analyze first and second order circuits by differe
equation approach and stbp-step approach.

9. Can analyze operational amplifier circuits.

10. Can choose and apply the proper technique for the an
of a complex circuit.

11. Can design a simple circui

Instruction Methods

Faceto-face

Weekly Schedule

1. Basic Concepts; Passive Sign Convention; Sources; H
and Energy; Resistor element; KCL and KVL.
Dependent Sources. Resistive Circuits. Current and vg
dividers.

3. Measuring current and voltagsgtarDelta transformation.
4. Node Voltages Method

5. Mesh Current Method.
6
7
8

n

Source Transformation. Thevenin Equivalent Circuit.
Thevenin Equivalent Circuit. Norton Equivalent Circuit.
. Maximum Power Transfer

9. Superposition Technique.

10. Operational Amplifiers

11. Inductorand Capacitor.

12. First Order Circuits: Natural and Step Responses.

13. Second Order Circuits: Natural and Step Responses.

14. General review




Teaching and Learning Methods
Weekly4 hours theoretical course
(These are examples. Please fill which activities yo Reading Activities
use in the courde Internet browsmg, library Work_
Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam
Numbers Total
Weighting
(%)
Midterm Exams 2 70
Assignment
Application
Projects
Assessment Criteria
Practice
Quiz 8 30
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%)
Attendance
Total
’ of Weeks (weekly 1S
hour) Load
WeeklyTheoretical Course 14 4 56
Hours
Weekly Tutorial Hours 0 0 0
Reading Tasks 14 4 56
Workload Studies 14 3 42
Material Design and 0 0 0
Implementation
Report Preparing 0 0 0
Preparing a Presentation 0 0 0
Presentations 0 0 0
Midterm Exam and 2 10 20
Preperation foiMidterm
Exam




Final Exam and Preperatio 1
for Final Exam

10

10

Other (should be
emphasizell

Total Workload

184

Total Workload 25

7,36

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and ProgramOutcomes

No

Program Outcomes

co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline; abilit
to use theoretical and applied
knowledgein these areas in complex
engineering problems.

Cco2

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

COo3

Ability to design a complex system,
process, device or product under realistig
constraints and conditions, in such a way/
as to meet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, and use modern
techniques and tools needed for analyzin
and solving complex problems
encountered in engineering practice;
ability to employ information technologieg
effectively

CO5

Ability to design and conduct experiment:
gather data, analyze and interpret resultg
for investigating complex engineering
problems or discipline spédi research
guestions

CO6

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

Cco7

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum afne foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Cco8

Recognition of the need fdifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

Co10

Knowledge about business life practices
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainable
development

CO11

Knowledge about the global and social

effects of engineering practices on health




environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Code and Name

EEE222 Circuit Theory Il

Course Semester

4

Catalog Content

Sinusoidal steady state analysis. Application of circuit ang
techniques to AC circuits. Phasors. Powserd energy ir
sinusoidal circuits. Application of Laplace transformation
circuit analysis. Filters. Fourier series and transformation.-
port circuits. Mutual inductance and transformers.

Textbook

J. David Irwin, Basic Engineering Civkodlysis, 10th ed.
John Wiley

Supplementary Textbooks

J.W. Nilsson, S.A. Riedel, Electric Circuits, 9th. Ed., Prer
Hall.

Credit

6

Prerequisites of the Course

( Attendance Requirements)

EEE22{Attendanceis compulsory)

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To learn the methods, techniques and transformatio
necessary for AC circuit analysis, and how to design si
circuits by using these concepts.

Course Learning Outcomes

Students who succeghis course:

1. Canperform sinusoidal steady state analysis by using pk
concept

2. Can calculate power in singlphase AC circuits.

3. Cancalculate rms and average values of periodical sigr

4. Can calculate circuit responses by using Lapl
transformation

5. Can calculate frequency of circuits, can show the frequ
variations by Bode graphs.

6. Can analyze and design passiveoass, higkpass, band
pass, bandeject filter circuits

7. Cancalculate the parameters of tygort circuits

8. Canperform simple AC circuit designs.

Instruction Methods

Faceto-face

Weekly Schedule

1. Basic definitions in sinusoidal steady state analy
Amplitude, frequency, phase angle.

2. Phasor concept, Passive circuit elements in frequ
domain

3. Application ofmesh current and node voltage equation
AC circuits.

4. Application of other circuit analysis techniques :
transformations to AC circuits.

5. AC Power in Steady State; Instantaneous power, Ave
Power

6. Maximum Power Transfer. RMS value calculations.

7. Powerfactor; Reactive Power, Complex Power.




8. Magnetically Coupled Circuits and Ideal Transformers
9. Variable Frequency Response Analysis
10. Filter Networks
11. Application of Laplace Transformation to Circuit Analys|
12. Passive Filter Circuits and transfer functions
13. Two Port Circuits
14. General review
Teaching and Learning Methods
Weekly 4 hours theoretical course
(These are examples. Please fill which activities Reading ACt'V'.t'es .
use in the courde Internet browsmg, library quk
Preparation of Midterm andlidterm Exam
Final Exam and Preparation for Final Exam
Numbers Total
Weighting
(%)
Midterm Exams 2 70
Assignment
Application
Projects
Assessment Criteria
Practice
Quiz 6-8 30
Percent of Iderm 60
Studies (%)
Percentage of Final 40
Exam toTotal Score (%)
Attendance
Total
Activit NTOtil Duration Period
- of l\J/?eeekrs (weekly Work
hour) Load
Weekly Theoretical Course 14 4 56
Hours
Workload Weekly Tutorial Hours 0 0 0
Reading Tasks 14 3 42
Studies 14 2 28
Material Des_lgn and 0 0 0
Implementation
Report Preparing 0 0 0




Preparing a Presentation 0

Presentations 0

Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatio
for Final Exam

10

10

Other (should be
emphasizell

TotalWorkload

156

Total Workload 25

6,24

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

CO2

Ability to identify, formulate, and solve
complex engineering problems; ability tq
select and apply propanalysis and
modeling methods for this purpose

COo3

Ability to design a complex system,
process, device or product under realisti
constraints and conditions, in such a wal
as to meet the desired result; ability to
apply modern design methods for ¢hi
purpose..

Co4

Ability to devise, select, and use modert|
techniques and tools needed for
analyzing and solving complex problem
encountered in engineering practice;
ability to employ information
technologies effectively

CO5

Ability todesign and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research questions

CO6

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

Co7

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective
reports and comprehend written reports
prepare design and produoch reports,
make effective presentations, and give
and receive clear and intelligible
instructions

Cco8

Recognition of the need for lifelong
learning; ability to access information, tg
follow developments in science and
technology, and to continueoteducate
him/herself

CO9

Consciousness to behave according to

ethical principles and professional and




ethical responsibility; knowledge on
standards used in engineering practice

Co10

Knowledge about business life practice§ X
such as projeananagement, risk
management, and change management
awareness in entrepreneurship,
innovation; knowledge about sustainablg
development

Cco11

Knowledge about the global and social X
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences o
engineering solutions
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Course Description Form

Course Code and Name

EEE223 Circuit Theory L-db.

Course Semester

3

Catalog Content

oscilloscopes.

Measurement of voltageurrent and resistance. Noedeltage
method and mesh current methods in dc circuits. Theveni
Norton theorems. Linearity and superposition princigRes, RL
and RLC circuits. Oscilloscopes. Measurements

W

Textbook

John Wiley

J. David IrwirBasic Engineering Circuit Analysis, 10th ed.

Supplementary Textbooks

J.W. Nilsson, S.A. Riedel, Electric Circuits, 9th. Ed., Prer

Hall.
Credit 2
Prerequisites of the Course

MAT102
( Attendance Requirements)
Type of the Course Compulsory
Instruction Language English

Course Objectives

use ammeter, voltmeter and oscilloscope.

To learn the basic DC circuit analysis concepts practically g

Course Learning Outcomes

Students who succeed this course:
12. Can useanmeter, voltmeteand oscilloscope.

given in laboratory mantia

their analysis and comments.

13. Can carry out the experiments by following the insians

14. Can analyze and comment on the experimental data.
15. Can prepare reports including the measurement re

Instruction Methods

Faceto-face

Weekly Schedule

Introducing the laboratory

PSPICE presentation

Measurement techniques, definitions, units
Mesuring resistance by ammeter and voltmeter
Oscilloscope

Measurements by oscilloscope

Measuring voltage, current anelsistance
Node voltage method

Mesh current method

10. Thevenin ana Norton theorems

11. Linearity and superposition principles

12. RC circuit transient response

13. RL circuit transient response

14. RLC circuit transient response

CoNoOA~ONE




Teaching and Learning Methods

(These areexamples. Please fill which activities y
use in the courge

Weekly 2 hourspraticalcourse

Reading Activities

Internet browsing, library work

Preparation report

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams
Assignment
Application
Projects
Assessment Criteria
Practice 11 60
Quiz 4 40
Percent of Iderm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%)
Attendance
Total
Activit N-llj—cr:zler Duration el
’ of Weeks (weekly Work
hour) Load
Weekly Theoretical Coursg 0 0 0
Hours
Weekly Tutorial Hours 14 2 28
Reading Tasks - -
Studies 6 1 6
Workload Material Design and 0 0 0
Implementation
Report Preparing 6 2 12
Preparing @resentation 0 0 0
Presentations 0 0 0
Midterm Exam and 4 2 8
Preperation for Midterm
Exam
Final Exam and Preperatio 1 4 4
for Final Exam




Other (should be
emphasizell

Total Workload

58

Total Workload 25

2,32

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

Co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical andpplied
knowledgein these areas in complex
engineering problems.

Co2

Ability to identify, formulate, and solve
complex engineering problems; ability tq
select and apply proper analysis and
modeling methods for this purpose

COos3

Ability todesign a complex system,
process, device or product under realist
constraints and conditions, in such a wa
as to meet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, and use moder
technigues and tools needed for
analyzing and solving complex problem
encountered in engineering practice;
ability to employ information
technologies effectively

CO5

Ability to design and conduct
experiments, gather data, analyze and
interpret reaults for investigating
complex engineering problems or
discipline specific research questions

CO6

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

Cco7

Ability to communicatesffectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective
reports and comprehend written reports
prepare design and production reports,
make effective presentations, and give
and receiveclear and intelligible
instructions

Cco8

Recognition of the need for lifelong
learning; ability to access information, tq
follow developments in science and
technology, and to continue to educate
him/herself

COo9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

CO10

Knowledge about business life practices
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainablg
development

CO11

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century

reflected into the field of engineering;




awareness of the legal consequences o
engineering solutions
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Course Description Form

Course Code and Name

EER24 Circuit Theory Lab. Il

Course Semester

4

Catalog Content

Frequency variation ofcapacitive and inductive reactang
Series RC and RL circuits. Parallel RC and RL circuits. Se
parallel RLC circuits. Filter circuits. Power and power fact
sinusoidal circuits.

Textbook

J. David Irwin, Basic Engineering Circuit Anahgtis.ed.
John Wiley

Laboratory handouts

Supplementary Textbooks

J.W. Nilsson, S.A. Riedel, Electric Circuits, 9th. Ed., Prentiq
Hall

Credit

2

Prerequisites of the Course

( Attendance Requirements)

EEE221 (Attendance is compulsory)

Type of theCourse

Compulsory

Instruction Language

English

Course Objectives

To gain insight on ac electrical circuit analysis anefd through
experiments

Course Learning Outcomes

Students who succeed this course:

1. Can measure the peak and rms valuesraplitude ang
frequency of AC signals

2. Can analyze the effect of frequency variation on
impedance and on the amplitude and phase of curren
voltage values in series and parallel RC circuits undel
bias.

3. Can measure the resonant frequency of Rlr€uis

4. Can measure AC power

5. Can obtain the gaifrequency variation of active and pass
filters.

6. Can simulate AC ciruits.

Instruction Methods

Faceto-face

Weekly Schedule

Introducing signal generation, AC signal measurement
Series RC circuits

Parallel RC circuits

Series resonant circuits

Parallel resonant circuits

AC power measurement

Reactive power balance

Calculating frequency response using PSPICE
Low-pass and Higipass filter circuits

10 Bandpass and Band*stop filter circuits

11. Active filters

©CoNooOR~wONE




12. Checking project
13. Checking project
14. Application exam

Teaching and Learning Methods

(These are examples. Please fill which activities
you use in the courye

Weeklyapplied 2hours course

Reading Activities

Internet browsing, library work

Report preparing

Final Exam and Preparation for Final Exam

Assessment Criteria

Total
Weighting
(%)

Numbers

Midterm Exams

Assignment

Application

Projects

Practice

Quiz

Percent of Irerm
Studies (%)

Percentage of Final
Exam to Total Scor@o)

Attendance

Workload

Activity

Total
Number
of Weeks

Duration
(weekly
hour)

Total

Period
Work
Load

Weekly Theoretical Course
Hours

Weekly Tutorial Hours

14 2

28

Reading Tasks

Studies

Material Design and
Implementation

Report Preparing

16

Preparing a Presentation

Presentations




Midterm Exam and
Preperation for Midterm

Exam

Final Exam and Preperatio 1
for Final Exam

Other (quiz and project) 2

Total Workload

56

Total Workload 25

2,24

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

Cco1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

CO2

Ability to identify, formulate, and solve
complex engineering problems; ability td
select and apply proper analysis and
modeling methods for thipurpose

COos3

Ability to design a complex system,
process, device or product under realisti
constraints and conditions, in such a wal
as to meet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability todevise, select, and use modern|
techniques and tools needed for
analyzing and solving complex problemg
encountered in engineering practice;
ability to employ information
technologies effectively

CO5

Ability to design and conduct
experiments, gathedata, analyze and
interpret results for investigating comple
engineering problems or discipline
specific research questions

CO6

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

co7

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective report:
and comprehend written reports, prepar
design and production reports, make
effective presentatios, and give and
receive clear and intelligible instructions

COo8

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

CO10

Knowledge about business life practices
such as project management, risk
management, and change management

awareness in entrepreneurship,




innovation; knowledge about sustainable
development

Co11

Knowledge about the global and social | X
effects of engieering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences o
engineering solutions
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Course Description Form

Course Code and Name

EE252 ELECTROMAGNETICFIELD THEORY

Course Semester

4

Catalog Content

Electrostatic fields in free space and materials; Solution met
of electrostatic problems; Energy and forces in electrost
fields; Electric fields and conductors; Magnetostatic fields in
space and materials; Solution methods of magnetost
problems; Magnetic properties of materials; Relations
between circuit and field theory; Introduction to the Maxw
equations.

Textbook

M. N. O Sadiku, Elements of Electromagnetics, Oxford
University Press, 2001.

Supplementary Textbooks

D. K. Chendg;undamentals of Engineering Electromagnetics,
Addison Wesley, 1993.

Credit

5

Prerequisites of the Course

( Attendance Requirements)

EEE201Attendane is Compulsory)

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

Tolearnthe electromagnetics as a study of effects of statign
and moving charges and to st necessity of electromagnet
theory in explanation of electragnetic phenomenon.

Course Learning Outcomes

Students who succeed this course:

16.Know the relationship between charges/currents and fielg

17.Know the charges/currenpotentials and potentiafields
relationships

18.Know the electromagnetic classification of materials.

19.know field behavior in material space.

20.Know the relationship betwee cicuit theory ang
electromagnetic theory

Instruction Methods

Faceto-face

Weekly Schedule

15.Coul ombds | aw, el ectrost g
intensity due to continuous charge distribution

16. Electric flux density and Gauss law Applications@&uss
law

17. Electric potential and electric fieldotential relationship

18. Electric dipole and energy density in electrostatic fields

19. Convection and conduction current, Ohm law and elect
resistance concept, Joule law

20. Polarization in dielectrics, diele@trconstant and continuit
equation

21. Boundary conditions for electrostatic fields

22. Electrostatic boundary value problems, Poisson and La
equations, Unigueness theorem and capacitance

23. Fundamental postulates of magnetostatics, Ampere lav
magnetic vear potential

24. Biot-Savart law




25. Magnetic dipole, magnetic diople moment, magnetizatio
materials and classification of magnetic materials

26. Forces due to magnetic fieldand nagnetic boundar
conditions

27. Inductance, inductomagnetic energgnd magnetic circuit:

28. Introduction to time varying fields and Maxwell equation

Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Pregaration of Midterm and Midterm Exam
Preparation for Quizzes

Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 2 67

Assignment

Application

TermProject

Practice

Quiz 35 33

Percent ofin-term

Studies (%) 60

Percentage of Final

40
Exam to Total Score (%

Attendance - -

Workload

Total
Duration Period
(weekly Work
hour) Load

Total
Activity Number
of Weeks

Weekly Theoretical Course|

14 4 56
Hours

Weekly Tutorial Hours - - -

Reading Tasks - - -

Internet and library search 7 2 14

Material Design and
Implementation

Term Project Preparation - - -

Preparing a Presentation - - -

Presentations - - -




Midterm Exam and
Preperation for Midterm 2
Exam

15

30

Final Exam anBreperation
for Final Exam

20

20

Other (Quizzez and
preparation for quizzes)

Total Workload

125

Total Workload 25

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

ProgramOutcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability t
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under realist
constraints and coritlons, in such a way|
as to meet the desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use moder
techniques and tools needed for
analyzing and solving complex problem
encountered irengineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research gstions

C®

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective
reports and comprehend written reports|
prepare design and production reports,
make effective presentations, and give
and receive clear and intelligible
instructions

Cx

Recognition of the need for lifelong
learning; ability to access information, t
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice




cao

Knowledge about business life practice
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainabl
development

cai1

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the camy
reflected into the field of engineering;
awareness of the legal consequences g
engineering solutions
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Course Description Form

EEE10INTRODUCTION TO ELECTHHCACTRONICS

CourseCode and Name ENGINEERING

Course Semester 1

Seminars presented by experts in the fields on popular topiq
Electrical and Electronic Engineering as well as project plan

Catalog Content .
management, risknanagement, change management, and w|

safety.
Textbook -
Supplementary Textbooks -
Credit 2
Prerequisites of the Course
( Attendance Requirements)
Type of the Course Compulsory
Instruction Language English

Introducing theElectrical and Electronics Engineering to new

7 jectiv
Course Objectives students.

Students who succeed this course:
3. knowbasic principles and various areas of EEE
4. knowengineering ethic concept

Course Learning Outcomes

Instruction Methods Faceto-face

29. About theDepartment of EEE

30. About the Laboratories

31. What is an Engineer, and EEE?

32. What is electric energy?

33. Department course packages: Microvawe and Ante
option course package

34. Department course packages: Electronics option cq
package

35. Department course packag€ontrol option course packa

36. Department course packages: Computer option c(
package

37. Department course packages: Telecommunications o
course package

38. Department course packages: Power Electronics o
course package

39. Department course packagetigh Voltage option cours
package

40. Department course packages: Biomedical option cd
package

41. Engineering and Ethics

42. Components used in EEE

Weekly Schedule




Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weeklytheoretical course hours
Internet browsing, library work

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers Total

Weighting
(%)

Midterm Exams

100

Assignment

Application

TermProject

Practice

Quiz

Percent of lrerm
Studies (%)

60

Percentage of Final
Exam to Total Score (%

40

Attendance

Workload

Activity

Total
Number
of Weeks

Duration
(weekly
hour)

Total

Period
Work
Load

Weekly Theoretical Course
Hours

14

14

Weekly Tutorial Hours

Reading Tasks

Internet and library search

Material Design and
Implementation

Term Project Preparation

Preparing a Presentation

Presentations

Midterm Exam and
Preperation for Midterm
Exam

12

FinalExam and Preperation
for Final Exam

16




Other (Quizzez and
preparation for quizzes)

Total Workload

50

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

ProgramOutcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under realistiq
constraints andtonditions, in such a way
as to meet the desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use modern
techniques and tools needed for analyzir|
and solving complex problems
encountered irengineering practice;
ability to employ information technologies
effectively.

Co

Ability to design and conduct experiment
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research
guestions

C®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

(of¢]

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

cai

Knowledge about the global and social
effects of engineering practices on healtH
environment, and safety, and

contemporary issues of the century




reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Code and Name

EE304 MICROPROCESSORS

Course Semester

6

Catalog Content

Microprocessor based systems. An introduction to ARM
microprocessor family. Software Architecture: addressing
modes. Data transfer instructions. Arithmetic, logical, bit
manipulation, program transfer, and processor control
instructions. Software anddrdware interrupts. An
introduction to the programming. Programming applications
Hardware architecture: hardware details of tAddRM Memory
system design. /O system design.

Textbook

1- ARM Systemon-Chip Architecture, Steve Furher2nd
Edition

2- Embedded Systems: Introdugdn To ARM CortexM
MicrocontrollersJonathan W. Valvano

Supplementary Textbooks

1- Embedded Systems: ReHime Interfacing to ARM Corte
M Microcontrollers Jonathan W. Valvano

2- Embedded Systems: ReEiime Operating Systems for AR
CortexM Microcontrollers Jonathan W. Valvano

Credit

Prerequisites of the Course

(Attendance Requirements)

EEE104.ogic Circuit Design prerequisite Attendance is
compulsory.

Type of the Course

GCompulsory

Instruction Language

English

CourseObijectives

The aim of this course is to explain timstruction set
architecturesof microprocessors (assembly commands,
addressing modes, command formats, run times etc.), inter
structure of microprocessor, memohjerarchy and
programming inpufoutput ports.

Course Learning Outcomes

Students who succeed this course:
1. Know the instructiorset architecture.
2.Can use assembly commands and write assembly progral

3. Understand theinternal structure and memory hierarclof
the microprocessor.

4. Canprogram input / autput ports.

5. Can make a project using microprocessor / microcontrolle

Instruction Methods

Face to face

Weekly Schedule

1- General information about microprocessors and
architectures




2- Concept of instructiorset architecture and general structur
of microprocessor

3- Assembly instructionsl

4- Assembly instructionsl|

5-Addressing modes

6- Binary encoding afstructions and instructioformats
7- Performancecalculationandrun timesof instructions
8- Midterm

9- Internalstructure of microprocessotl

10- Internalstructure of microprocessotll

11- Memory hierarchy

12- Programmingpf input / output ports- |

13- Programming of input / output ports I

14- Sample projects

Teaching and Learning Methods

(These are examples. Please fill which activities
you use in the courye

Weekly theoretical course hours

Reading Activities

Internet browsing, library work

Project

Report preparing

Preparing a Presentation

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 1 40
Assignment 5 40
Application - -
Projects 1 20
Practice - -
Quiz - B
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Scoi@b)
Attendance - -




Workload

Activity

Total
Number
of Weeks

Duration
(weekly
hour)

Total

Period
Work
Load

Weekly Theoretical Courseg

14

Hours

42

Weekly Tutorial Hours -

Reading Tasks 14

14

Studies 14

14

Material Design and
Implementation

Report Preparing 5

15

Preparing a Presentation 1

10

10

Presentations -

Midterm Exam and
Preperation for Midterm 1
Exam

10

10

Final Exam and Preperatio
for Final Exam

20

20

Other (should be
emphasizell

TotalWorkload

125

Total Workload 25

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

1

Adequate knowledge in mathematics,
science aneéngineering subjects pertaining
to the relevant discipline; ability to use
theoretical and applied knowledgein these
areas in complex engineering problems.

Ability to identify, formulate, and solve
complex engineering problems; ability to
selectand apply proper analysis and
modeling methods for this purpose

Ability to design a complex system, proce:
device or product under realistic
constraints and conditions, in such a way
to meet the desired result; ability to apply
modern desigmrmethods for this purpose.

Ability to devise, select, and use modern
techniques and tools needed for analyzing
and solving complex problems encounterg
in engineering practice; ability to employ
information technologies effectively

Ability to design and conduct experiments
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research

questions




Ability to work efficiently in intra
disciplinary and mukdisciplinaryteams;
ability to work individually

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and pduction reports, make
effective presentations, and give and
receive clear and intelligible instructions

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to contime to educate
him/herself

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

10

Knowledge about business life practices
such as projeatnanagement, risk
management, and change management;
awareness in entrepreneurship, innovatio
knowledge about sustainable developmen

11

Xi) Knowledge about the global an
social effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EE306 MICROPROCESSORS LAB

Course Semester

6

Catalog Content

Microprocessor based systems. An introduction to &M
microprocessor family. Software Architecture: addressing
modes. Data transfer instructions. Arithmetic, logical, bit
manipulation, program transfer, and processor control
instructions. Software andardware interrupts. An
introduction to the programming. Programming applications
Hardware architecture: hardware details of tA&kRM Memory
system design. /O system design.

Textbook

3- ARM Systemon-Chip Architecture, Steve Furber
4- Embedded Systemsintroducion To ARM CortexM
Microcontrollers Jonathan W. Valvano

Supplementary Textbooks

3- Embedded Systems: ReEime Interfacing to ARM Corte
M Microcontrollers Jonathan W. Valvano

4- Embedded Systems: ReBime Operating Systems for AR
Cortex MMicrocontrollers Jonathan W. Valvano

Credit

Prerequisites of the Course

(Attendance Requirements)

EEE1040gic Circuit Desiga prerequisite Attendance is
compulsory.

Type of the Course

Gompulsory

Instruction Language

English

Course Objectives

The aim of this course is to explain tinstruction set
architecturesof microprocessors (assembly commands,
addressing modes, command formats, run times etc.), inter
structure of microprocessor, memohjerarchy and
programming inpubutput ports.

Course Learning Outcomes

Students who succeed this course:
1. Know the instructiorset architecture.
2.Can use assembly commands and write assembly progra

3. Understand theinternal structure and memory hierarclof
the microprocessor.

4. Can programmput / output ports.

5. Can make a project using microprocessor / microcontrolle

Instruction Methods

Face to face

Weekly Schedule

1- General information about microprocessors and
architectures

2- Concept of instructiosetarchitecture and general structur
of microprocessor




3- Assembly instructionsl
4- Assembly instructionsl|

5-Addressing modes

6- Binary encoding afstructions and instructioformats

7- Performancecalculationandrun timesof instructions

8- Midterm

9- Internalstructure of microprocessotl

10- Internalstructure of microprocessotll

11- Memory hierarchy

12- Programmingpf input / output ports- |

13- Pragramming of input / output ports I

14- Sample projects

Teaching and Learning Methods

(These are examples. Please fill which activities
you use in the courye

Weeklyappliedcourse hours

Reading Activities
Internet browsing
Project

Report preparing
Preparing a Presentation
Presentations

Numbers Total
Weighting
(%)
Midterm Exams - -
Assignment - -
Application 7 100
Projects - -
Assessment Criteria
Practice - -
Quiz - B
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
Total . .
o Duration Period
Workload Activity 0I\fl L\J/(lnebeekrS (weekly Work
hour) Load




Weekly Theoretical Coursg

- - 0
Hours
Weekly Tutorial Hours 7 2 14
Reading Tasks 7 1 7
Studies 7 1 7
Material Design and 0
Implementation
Report Preparing 8 1 8
Preparing a Presentation 1 2 2
Presentations 1 2 2
Midterm Exam and
Preperation for Midterm - - 0
Exam
Final Exam and Preperatio
. P 1 10 10
for Final Exam
Other (should be i i i
emphasizell
Total Workload 50
Total Workload 25 2
Course Credit (ECTS) 2
No | Program Outcomes 1|2 4 |5
1 | Adequate knowledge in mathematics,
science and engineering subjects pertaini
to the relevant discipline; ability to use X
theoretical andapplied knowledgein these
areas in complex engineering problems.
2 | Ability to identify, formulate, and solve
complex engineering problems; ability to X
select and apply proper analysis and
modeling methods for this purpose
3 | Ability to design @omplex system, process
device or product under realistic
constraints and conditions, in such a way X
) ) ) to meet the desired result; ability to apply
Contribution Level Between Courselearning modern design methods for this purpose.
Outcomes and Program Outcomes 4 | Ability to devise, select, and use modern
techniguesand tools needed for analyzing
and solving complex problems encountere X
in engineering practice; ability to employ
information technologies effectively
5 | Ability to design and conduct experiments
gather data, analyze and interpret results
for investigating complex engineering X
problems or discipline specific research
questions
6 | Ability to work efficiently in intra
disciplinary and mukdisciplinary teams; X
ability to work individually
7 | Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign X
language; ability to write effective reports
and comprehend written reports, prepare




design and production reports, make
effective presentatios, and give and
receive clear and intelligible instructions

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

10

Knowledge about business life practices
such as project management, risk
management, and @nge management;
awareness in entrepreneurship, innovatio
knowledge about sustainable developmen

11

Xi) Knowledge about the global an
social effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

9990ny bdzYSNAOIf 'yl fe&aPa

Course Semester

6

Catalog Content

Introduction to MATLAB fanumerical solutions, Error Analys
Root approximations, Maces and Determinants, Diffengial
Equations, Linear and Parabolic Regressions, Num
Integration.

Textbook

M® GbdzYSNAOIFI BAFSENARE / K2 NIN
London : McGravHill, 2006.

Supplementary Textbooks

Credit 4
Prerequisites of the Course

( Attendance Requirements) _

Type of the Course Compulsory
Instruction Language English

Course Objectives

To learnthe necessary concepts and techniques required f
analysis of numerical solutions and apply these techniqueg
using MATLAB.

Course Learning Outcomes

Students who succeed this course:
1. Knowerror analysis, Taylor series and difference equation

2. Have knowledge about Matrix and Determinant and
Numerical solutions for electrical applications

3. Canmake software applications

Instruction Methods

Face to face expression, Applied expression, Quegiswer

Weekly Schedule

29.Introduction toMATLAB

30.Error Analysis

31.Taylor Series & Difference Equations

32.Bisection root approximation, NewtdRaphson root
approximation, Secant Method

33. Software Applications of root approximations

34.Matrices & Determinants

35.Numerical solutions for Matrices & Determinaiaisd
Electrical applications

36.Numerical Differantial Equations

37.Electrical applications of Differantial Equations

38.Regressions

39.Numerical Integral Methods

40.Software Applications of Numerical Integral Methods

41 .Software Applications

42.General review




Teaching and_earning Methods

(These are examples. Please fill which activities
you use in the courye

Weekly theoretical course hours
Weeklyappliedcourse hours

Reading Activities

Internet browsing, library work

Report preparing

Preparation of Midterm anelidterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers

Total
Weighting
(%)

Midterm Exams

50

Assignment

50

Application

Projects

Practice

Quiz

Percent of Irerm
Studies (%)

60

Percentage of Final
Exam to Total Score (%

40

Attendance

Workload

Activity

Total
Number
of Weeks

Duration
(weekly
hour)

Total

Period
Work
Load

Weekly Theoretical Course
Hours

14

42

Weekly Tutorial Hours

Reading Tasks

14

14

Studies

14

14

Material Design and
Implementation

Report Preparing

Preparing a Presentation

Presentations

Midterm Exam and
Preperation for Midterm
Exam

14

14

Final Exam and Preperatio
for Final Exam

10

10




Other (should be -
emphasizell

TotalWorkload

100

Total Workload 25

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

Adequate knowledge in mathematics,
science and engineering subjegisrtaining
to the relevant discipline; ability to use
theoretical and applied knowledgein these|
areas in complex engineering problems.

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply propenalysis and
modeling methods for this purpose

Ability to design a complex system, proces
device or product under realistic constrain
and conditions, in such a way as to meet

the desired result; ability to apply modern
design methods for thipurpose..

Ability to devise, select, and use modern
techniques and tools needed for analyzing
and solving complex problems encountere
in engineering practice; ability to employ
information technologies effectively

Ability to design andonduct experiments,
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research
guestions

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability towork individually

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reportsjake
effective presentations, and give and
receive clear and intelligible instructions

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

10

Knowledge about business life practices
such as project management, risk

management, and change management;
awareness in entrepreneurship, innovatior|
knowledge about sustainable developmen

11

Knowledge about the global and social
effects of engineering practices on health,
environment, and safety, and contempora
issues of the century reflected into the fiel
of engineering; awareness of the legal
consequences of engineering solutians
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Course Description Form

Course Code and Name

EEE311 Analog Electronics Il

Course Semester

5

Catalog Content

Multistage amplifiers. Bode plotBIC, RC and transformer

coupled amplifiers. Differential pair stages. Current sources.
Operational amplifier applications. Power amplifiers. Positive
and negative feedback in amplifiers. Integrated circuit power
supply regulators. Noise in amplifiers

Textbook

A. S. Sedra & A. Grabel, Microelectronic Circuits & Devices,
Oxford University Pres3thedition, 2014

Supplementary Textbooks

B. G. Streetman and S. Banerjee, Solid State Electronic De\
Prentice Hall Series

Credit

6

Prerequisites othe Course

( Attendance Requirements)

EEE212

70% attendance is required

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To introduce students to desigamalog electronic circuits

Course Learning Outcomes

Students whasucceed this course:

1. Know four types of main amplifier circuits (Current, Volta

Transresistance, Transconductance).

2. Can make low and high frequency analysis of BJT and F
amplifiers and can apply Miller theorems

3. Can make DC and AC analysis of multi¢aBJT and FET

amplifiers

4. Know compound transistor pairs (€, CGCC, CB-CB)

5. Learn differential amplifier structure, can make coomon &
difference mode analysis and can find important paramet
of differential amfifier

6. Know constant current source cilits and their importance
ICs

7. Know the structure and packaging types operational
amplifiers (OPs). They can measure and calculate impor{
OP parameters

8. Know linear and nonlinear applications of OPAMPs and

analyze these these applications

9. Knowabout class A, B and AB power amplifiers and can
compare their gain and efficiency values

10. Learn the concepts of negative and positive feedback
amplifier circuits and their applications

Instruction Methods

Face to face

Weekly Schedule

Week Topics

Small signal analysis of BJT and FET amplifiers
Frequencyesponse of BJT and FET amlifiers
DC and AC analysis of multistage amplifiers

PP

Frequency anaysis of multistage amplifiers.




5. Analysis of CECE, CGCC, CBCB and darlington pairs

6. Constant current sources

7. Differential amplifiers: Operation at difference and comm
mode

8. Operational amplifier (OP) parameters

9. Linear applications of Ops

10.Nonlinear applicaitons of OPs

11.Power amplifiers (Class A, B and ABjansformer coupled
amplifiers

12.Designing DC power supplusing OP and circuit elements

13.Negative feedback in amplifiers

14.Positive feedback in amplifiers and noise

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours

ReadingActivities

Internet browsing, library work

Preparation ofjuizzes Midterm and Midterm Exapquizzes
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 80
Assignment
Application
Projects
Assessment Criteria
Practice
Quiz 6 20
Percent of Irerm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%
Attendance
Total
. ezl Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 4 56
Hours
Workload _
Weekly Tutorial Hours
Reading Tasks 10 2 20
Studies 10 3 30
Material Design and
Implementation




Report Preparing

Preparing a Presentation

Presentations

Midterm Exam and 2
Preperation for Midterm
Exam

10

20

Final Exam and Preperatio 1
for Final Exam

10

10

Other (should be 6
emphasizell

12

Total Workload

148

Total Workload 25

5.92

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

COo2

Ability to identify, formulate, andolve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

COos3

Ability to design a complex system,
process, device or product under realistic
constraints and conditions, in such a way|
as tomeet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, and use modern
techniques and tools needed for analyzin
and solving complex problems
encountered in engineering practice;
ability toemploy information technologies|
effectively

CO5

Ability to design and conduct experiment
gather data, analyze and interpret resultg
for investigating complex engineering
problems or discipline specific research
guestions

CO6

Ability towork efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

Ccov

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeate reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

COo8

Recognition of the need for lifelong
learning; ability to accesaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to

ethical principles and professional and




ethical responsibility; knowledge on
standards used in engineeripgactice.

Co10

Knowledge about business life practices
such as project management, risk

management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable)
development

Co11

Knowledge about the global and social
effects of engineering practices on healtt|
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEE313 Analog Electronics Laboratory Il

Course Semester

5

Catalog Content

Voltage/Current gain, input/output resistances and -cif
frequency measurements for muktage amplifiers, differentia
amplifiers, constant current sources, parameter measureme
of operational amplifiers, positive and negative feedback
amplifiers.

Textbook

A.S. Sedra & A. Grabel, Microelectronic Circuits & Devices,
Oxford University Press, 7th edition, 2014

Laboratory manual

Supplementary Textbooks

B. G. Streetman and S. Banerjee, Solid State Electronic Dey
Prentice Hall Series

Credit

2

Prerequisites of the Course

( Attendance Requirements)

EEE212

80% attendance is required

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To be able to set up a given circuit correctly, to make
measurements and toanalyze the data obtained from th
experiment. To be able to simulate the analyzed circuits

Course Learning Outcomes

Students who succeed this course:

1. Can set up mukstage amplifiers. Can measy
voltage/current gain, input/output resistances andoffu
frequencies of the circuit.

2. Can set up capacitive and direct coupled circuits and o
their amplifier parameters.

3. Can measure gain, resistance frequency measurements

Darlington compound amplifier circuits.

4. Measure gain of differenatial amplifier for common 4

differential mode operations.

5. Measure operational amplifier parameters.

6. Obtain inputoutput characteristics of negative feedb
Opamp circuits.

7. Make gain and resistance measurements of feedback am
with BJT and FET.

8. Obtain output signal of positive feedback Opamp circ

Observe the variation of output with the variation of cir

elements.

Instruction Methods

Face to face

Weekly Schedule

Week  Topic
1 Reminding the laboratory equipments.
2 The voltage gain, current gain, input/out

resistances and coff frequencies of capative

coupled two stage BJT amplifier.




3 The voltage gain, current gain, input/out
resistanceand cutoff frequencies of capative
coupled two stage BJT/FET amplifier.

4 The voltage gain, current gain, input/out
resistances and coff frequencies of direg

coupled two stage amplifier.

5 The voltage gain, current gain, input/out
resistanceand cutoff frequencies of darlingto

compound amplifier.

6 Common mode operation of differential amplif
7 Midterm
8 Differential mode operation of differenti
amplifier
9 Constant current sources
10 Opamp parameters
11 Negative and posie feedback Opamp circuit
12 Measurements of BJT feedback amplifier
13 Practical Exam
14 Practical Exam

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weeklyappliedcourse hours
Internetbrowsing, library work

Designing and implementing materials

Report preparing

Preparation ofjuizzes Midterm and Midterm Exapmquizzes

Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 1 17
Assignment
Application
Projects
Assessment Criteria
Practice 10 58
Quiz 8 25
Percent of Ierm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%
Attendance
Total
Total g .
Duration
Workload Activity Number (weekly lxg:)kd
of Weeks hour) Load




Weekly Theoretical Course

Hours
Weekly Tutorial Hours 2 11 22
Reading Tasks
Studies 1 2 2
Material Design and 1 3 3
Implementation
Report Preparing 10 1 10
Preparing a Presentation
Presentations
Midterm Exam and 1 2 2
Preperation foiMidterm
Exam
Final Exam and Preperatio 1 10 10
for Final Exam
Other (should be 8 0.25 2
emphasizell
Total Workload 51
Total Workload 25 2.04
Course Credit (ECTS) 2
No Program Outcomes 1|2 4 15
CO1 | Adequate knowledge in mathematics, | X
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
CO2 | Ability to identify, formulate, and solve | X
complex engineering problems; ability t
select and apply proper analysis and
modeling methods for this purpose
CO3 | Ability to design a complex system, X
process, device or product under realist
o . constraints and conditions, in such a wg
Contribution Level Between CourselLearning as to meet the desired result; ability to
Outcomes and ProgramOutcomes apply modern design methods for this
purpose..
CO4 | Ability to devise, select, and use moder X
techniques and tools needed for
analyzing and solving complex problem
encountered in engineering practice;
ability to employ information
technologies effectively
CO5 | Ability to design and conduct X
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
disciplinespecific research questions
CO6 | Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually
CO7 | Ability to communicate effectively in
Turkish, both orally and in writing;




knowledge of a minimurof one foreign
language; ability to write effective
reports and comprehend written reports
prepare design and production reports,
make effective presentations, and give
and receive clear and intelligible
instructions

CO8

Recognition of the need fdifelong
learning; ability to access information, t
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

COo10

Knowledge about business life practice
such as project management, risk
management, anghange management;
awareness in entrepreneurship,
innovation; knowledge about sustainabl
development

Co11

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences g
engineering solutions
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Course Description Form

Course Code and Name

EEE321 SIGNALS AND SYSTEMS

CourseSemester

5

Catalog Content

Continuous and discrete time signal and systems. Feed
memory, stability, linearity, timénvariance. LTI systems defin
by differential / difference equations. Convolution. Fourier se
and transform. Modulation.Sampling. Laplace transform-
transform. Transfer function representation.

Textbook

3. Signals and Systems: Anaylsis Using Transform Methods
MATLAB, 3™ed., M. J. Robertsyic Graw Hill, 2018.

Supplementary Textbooks

1. Signal and Systems : A.Qppenheim, A.S. Willsky, Prentice
Hall, 1997

2.Signal and Systems : D. K. Lindner, Mc Graw Hill, 1999

Credit

Prerequisites of the Course

(Attendance Requirements)

EM222 (Attendance is compulsory)

Type of the Course

Compulsory (third year course)

Instruction Language

English

Course Objectives

To learnbasic properties and importance of signals and systq
in enginesring applications, and to understartide methods
used in the system analysis and synthesis

Course Learning Outcomes

Students whasucceed this course:

9. Understand the concept sifjnals and systems

10.Know the basicsystem properties and meaning of linear
time-invariant systems

11.Can use the Fourier Series representations for periodic
signals.

12.Understand and carse the Fourier transformethods for
the analysis of continuottne and discret¢éime signals
and systems.

13.Understand and can use thtransform methods for the
analysis discretime signals and systems.

14.Understand the differences and uses of different transfo
methods and kaw when to apply which.

Instruction Methods

Faceto-face

Weekly Schedule

1. INTRODUCTION: Definitions of signals and sys
classification, importance in engineering, applications exam

2. BASIC CONCEPTS: Transformations, basic continuot
discretetime signals

3. BASIC CONCEPTS: Continuous and disitnetesystems an
their properties




4. LTI SYSTEMS: Modeling, impulse response and conceg
convolution.

5. CONVOLUTION: Determination of systems response
convolution summation or integt.

6. DIFFERENTIAL EQUATIONS: Classical or transform tec|
for the analysis of continuous time LTI systems defineg
differential equations.

7.MIDTERM EXAM |

8. DIFFERENCE EQUATIONS: Modeling of disoretel Tl
systems by difference equations aadalysis techniques

9. FOURIER SERIES: Importance of Fourier series expansi
its use in system analysis.

10. FOURIER TRANSRKDORA\pplication of Fourier transforr
technique in system analysis.

11. FREQUENCY DOMAIN: Analysis of LTI systems
frequency domain, modulation, sampling.

12.Z TRANSFORM: Introduction to the method of Z transfor
the analysis and synthesis of discr¢itme systems

13.MIDTERM EXAM II

14. TRANSFER FUNCTION: Representation of systems by
transfer functions and their propesi

Teaching and Learning Methods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours

Weekly recitation hours

Internet browsing, library work

Midterm Exams and Preparation fdidterm Exans
Introduction seminar for MATLAB

Work for Term Project using MATLAB

Final Exam and Preparation for Final Exam
Presentation of the MATLAB Project

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 2 67
Assignment - -
Application - -
TermProject 1 33
Practice - -
Quiz - -
Percent of Irerm 60
Studies (%)




Percentage of Final 1 40
Exam to Total Score (%
Attendance - -
Total
Activit NTOtEI Duration Period
o ofl\J/U]eeeI:s (weekly Work
hour) Load
Weekly Theoretical Course|
y 14 3 42
Hours
Weekly Tutorial Hours 10 1 10
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and 0
Implementation
Term Project Preparation 6 5 30
Workl . .
G diage Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam
FlnaI. Exam and Preperatio 1 20 20
for Final Exam
Other (Quizzez and 0
preparation for quizzes)
Total Workload 150
Total Workload 25 6
Course Credit (ECTS) 6
No Program Outcomes 1]2 4 |5
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
o . knowledgein these areas in complex
Contribution Level Between CourselLearning engineering problems.
Outcomes and Program Outcomes Ability to identify, formulate, and solve
complex engineering problems; ability to
ce@ ! X
select and apply proper analysis and
modeling methods for this purpose
Ability to design a complex system,
process, device or product under realistiq
cas constraints and conditions, in such a way
as to meethe desired result; ability to
apply modern design methods for this
purpose..
Ability to devise, select, and use modern
ca . . X
techniques and tools needed for analyzir|




and solving complex problems
encountered in engineering practice;
ability toemploy information technologies
effectively

Co

Ability to design and conduct experiment
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research
guestions

Ca®

Ability towork efficiently in intra
disciplinary and muldisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeate reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

(of¢]

Recognition of the need for lifelong
learning; ability to accesaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards used in engineeripgactice.

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

cai1

Knowledge about the global and social
effects of engineering practices on healtt
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions

¢ KS
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Course Description Form

Course Code and Name

EEE326 CONTROL SYSTEMS |

Course Semester

6

Catalog Content

Basic Concepts: what is a contsgstem? Mathematic models
physical systems: transfer functions, block diagram ana
state equations,. Transient and steastate analysis of system
details on second order systems. Definition of stapace
representations; controllability and obsvability. Stability
analysis: RouttiHurwitz method, rootlocus method, Bode plof
and Nyquist analysis. Relative stability and design in frequ
domain. Compensator design in frequency domain.

Textbook

Modern Control Engineeringk. Ogata, Prentigdall. 5th
Edition 2010

Supplementary Textbooks

Automatic Control Systems : B. C. Kuo, Prentice Hall. 1995

Credit

6

Prerequisites of the Course

(Attendance Requirements)

EM321 (Attendance is compulsory)

Type of the Course

Compulsory (third year course)

Instruction Language

English

Course Objectives

To familiarize students with the fundamental properties of
classical classic control systems. Experiments are carried o
illustrate the basic methods used.

Course Learning Outcomes

Students who succesdthis course:

15.Understand the concept odntrol systems

16.Know the basicontrol system properties and
representations: transfer functions, block diagrams and
equations

17.Can make transient and steestsite response of second
order linear control systes.

18.Understand the concept of system stability.

19.Can make control system stability analysis using Routh
Hurwitz, rootlocus methods and Nyquist stability criterio

20.Understand the consept of relative stability.

Instruction Methods

Faceto-face

Weekly Schedule

1. BASIC CONCEPTS: Open and closed loop control syster
advantages of feedback

2. SYSTEM MODELING: Mathematical models, transfer fun
and block diagrams

3. TIME DOMAIN ANALYSIS: Transient and sty
response analysis, detailed analysissecond order systems




4. STATISPACE ANALYSIS: Definition and types ofsiate
representations

5. STATISPACE ANALYSIS: Controllability and observability
6. STABILITY: Basic concepts, Rbluttwitz criterion
7. MIDTERM EXAM 1

8. ROOL.OCUS METHODefMition of the method and
obtaining the locus

9. ROOTL.OCUS METHOD: Plotting examples oflamits

Mn® b,v] T{¢ /wL¢eOwWLhbY {K2N
method definition

11. MIDTERM 2

MH® b, v!T{¢ /wLEOwWLhbY tf2i
stability analysis

13. RELATIVE STABILITY: Definition and its application
15. FREQUENCY DOMAIN ANALYSIS: Compensator desig

Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weekly theoretical courdsours

Internet browsing, library work

Midterm Exams and Preparation fdidterm Exans
Work for Term Project using MATLAB

Final Exam and Preparation for Final Exam
Presentation of the MATLAB Project

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 2 67
Assignment - -
Application - -
TermProject 1 33
Practice - -
Quiz - -
Percent of Irerm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%
Attendance - -




Total Total
Activit N Duration Period
o ofL\J/:IneeeI:s (weekly Work
hour) Load
Weekly Theoretical Course|
y 14 3 42
Hours
Weekly Tutorial Hours - - -
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and 0
Implementation
Term Project Preparation 5 8 40
Workl . .

o digEe Preparing &resentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam
Final Exam and Preperati

a. am and Preperatio 1 20 20
for Final Exam
Other (Quizzez and 0
preparation for quizzes)
Total Workload 150
Total Workload 25 6
Course Credit (ECTS) 6
No Program Outcomes 1]2 4 |5
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
Ability to identify, formulate, and solve
o . co complex engineering problems; ability to X
Contrlbutlon Level Between COUTSGLeaI'nIng select and apply proper ana'ysis and
Outcomes and Program Outcomes modeling methods for this purpose
Ability to design a complex system,
process, device or product under realistic
cas constraints and conditions, in such a way| X
as to meethe desired result; ability to
apply modern design methods for this
purpose..
Ability to devise, select, and use modern
techniques and tools needed for analyzir|
and solving complex problems
cat . : . . X
encountered in engineering practice;
ability toemploy information technologieg
effectively
Ability to design and conduct experiment
(ofe 3} - X
gather data, analyze and interpret results




for investigating complex engineering
problems or discipline specific research
guestions

Ca®

Ability towork efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeate reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

(of¢ ]

Recognition of the need for lifelong
learning; ability to accesaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practices
such as project management, risk
management, anghange management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

cail

Knowledge about the global and social
effects of engineering practices on health
environment, and safety, and
contemporary issues of the camt
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

CourseCode and Name

EEE33FOUNDATIONS OF ENERGY SYSTEMS

Course Semester

5

Catalog Content

Introduction to energy systems. Power calculation in sin
phase AA circuits. Reactive power compensation. Modern
voltage capacitors. Introduction to thrgghasesystems. Phasq
analysis in three phase systems. Connection combinations
power analysis in threphase systems. Single line displays
three phase power systems and power transformers. Pg
cabling and practical calculation methods. Short cir
cakulations in power systems. Fuses, contactors and cut
Ground. Introduction to touch and step voltage calculatig
Stability and Smart Grids energy systems

Textbook OEl ements of Power Systems
Graw Hill, 4" edition 2016.

Supplementary Textbooks 40El ctrical Machi naryd, A.

Umans, Mc Graw Hill.

Credit 5

Prerequisites of the Course
EER22

( Attendance Requirements)

Type of the Course Compulsory

Instruction Language English

Course Objectives

Introduction to energy system fundamentals, analysis of sir
and three phase power systems, description of basic
characteristics of low voltage power systems with the solve
examples.

Course Learning Outcomes

Students who succedkis course:

1- Modellow voltage power systems.

2- Investigate and solveasic problems of power systems.

3- Havegeneral knowledge about the device and apparatus
characteristics of the power systems.

Instruction Methods

Faceto-face

Weekly Schedule

19.Introduction to energy systems and basic definitions an
apparatus.

20.Power calculation for single phase a.c. systems (power|
computation R, L, C, R and RLC circuits).

21.Reactive power compensation for single phase system
solution of examples.

22 .Fundamentadesign, construction and usage properties
modern high voltage capacitors.

23.Introduction to three phase systems and analysis of cul
and voltage phasors.

24.Three phase generator and transformer phasor analysi
terms of connection types (Delta or Sta

25.Combination of generator and load connections for thre
phase systems and power analysis




26.Single line diagrams of three phase systems and powe
transformers.

27.Power cables and practical computation methods.

28.Introduction to short circuit computations fomw voltage
systems and examples.

29.Fuses, contactors, circuit breakers for power systems.
Measurement methods for low voltage systems.

30.Grounding (earthing) concept and methods. Introductio
touch and step voltages.

31.Stability and Smart Grids in energy sysis.

32.General review

Teaching and Learning Methods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Term Project

Final Examand Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 1 67
Assignment - -
Application - -
TermProject 2 33
Assessment Criteria
Practice - -
Quiz - -
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Scoi@o)
Attendance - -
Total
» Total 15 ration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Coursg 14 3 42
Hours
bl Weekly Tutorial Hours - - 0
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and - - 0
Implementation




Term Project Preparation 2

10

Preparing a Presentation -

Presentations -

Midterm Exam and 1
Preperation for Midterm
Exam

15

15

Final Exam and Preperatig 1
for Final Exam

20

20

Other (Quizzez and -
preparationfor quizzes)

Total Workload

115

Total Workload 25

4,7

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability t
select and apply proper analysis and
modeling methods for this purpose

Cca

Ability to design a complex system,
process, device or product under realist
constraints and conditions, in such a wg
as to meethe desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use moder
techniques and tools needed for
analyzing and solving complex problem
encountered in engineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research questions

Ca®

Ability towork efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeate

reports and comprehend written reports|
prepare design and production reports,
make effective presentations, and give
and receive clear and intelligible
instructions

Ca

Recognition of the need for lifelong
learning; ability to access information, tq

follow developments in science and




technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practice
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainabl
development

cai1

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the canty
reflected into the field of engineering;
awareness of the legal consequences @
engineering solutions
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Course Description Form

Course Code and Name

EEE33&LECTROMECHANICAL ENERGY CONVERSION

Course Semester

6

Catalog Content

Electromagnetic circuits. Electromechanical energy conver
Singlephase and threghase transformers. DC motomnd
generators: principles of operation, speed control. Rota
magnetic fields and threphase windings. Induction maching
principles of operation, equivalent circuit, speed cont
Synchronous machines: equivalent circuit, state characteris
syndironization. Special electrical machines.

Textbook

5. S.J. Chapman, Electric Machinery Fundamen&itsed.,
2011,McGraw Hill

Supplementary Textbooks

1. A.E. Fitzgerald, et.abth ed., 2013Electric Machinery,
McGraw Hill

Credit

6

Prerequisites of theCourse

( Attendance Requirements)

EEE33Foundations of Energy Systems

(Attendance is required)

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To learnthe principles of electromechanical energy convers
and to use these principles to teach how electrical machine
work; operation principles, applications and control method
of transformers, dc and ac machines; special electrical
machines.

Courselearning Outcomes

Students who succeed this course:

21.Understand the basic concepts of electromechanical eng
conversion andse these conceptssolving problens

22 Understand theperation principles of single and three
phase transformers aadalyze theiperformance

23 Understandhe rotating fieldconcept

24 Understand the operatigminciples ofalternating current
and direct current machines, and heeable taconduct
performance analysi these machines by using these
principleswith the use of equivalent circuits.

25 Carry out simpleslectromechanical system design

Instruction Methods

Faceto-face

Weekly Schedule

33INTRODUCTION: Definition of electromechanical energ
conversion. Review of basic laws. Basic methods and
concepts that are necessary in the analysis of magnetic
circuits.

34 ELECTROMAGNETIC CIRCUITS: Calculation of self an
mutual inductance. Hysteresis pbemenon. Losses in
electromagnetic circuits. Permanent magnets. Analysis ¢
systems containing permanent magnets.

35.TRANSFORMERS: Operation principles and application
of single phase transformers. ldeal and-itwal




transformers. Calculation of equivaleritcuit parameters.
Efficiency and regulation. Three phase transformers.

36 ELECTROMAGNETIC ENERGY CONVERSION:
Definition and calculation of stored energy. Energy bala
for motor and generator operations.-@uergy. Force and
torque calculation.

37ELECTROMAGNETIC ENERGY CONVERSION: Singly
and multiply excited systems. Force and torque in permg
magnet systems.

38 Midterm |

39DC MACHINES: DC machine fundamentals. Induced
voltage and torque equations. Equivalent circuit.

40DC MACHINES: Separately excited, shunt, series and
compound dc machines. Speed and voltage regulation g
efficiency. Permanent magnet dc machines.

41 AC MACHINES: AC machine fundamentals. Rotating
fields and pole concept. MMK and flux distributions.
Voltageand torque generation.

42 SYNCHRONOUS MACHINES: Principles and
construction. Equivalent circuit and analysis. Phasor
analysis. Power and torque relationship. Operation unde
load.

43 Midterm |l

44 THREE PHASE INDUCTION MOTORS: Operation
principles and structur@ypes of IMs. Analysis through
equivalent circuit. Calculation of equivalent circuit
parameters. Speed control.

45 SINGLE PHASE INDUCTION MOTORS: Operation
principles and types. Calculation of equivalent circuit
parameters and analysis. Application areas.

46 OTHER SPECIAL MOTORS: Operation principles of
reluctance motors, universal motor, step motor, hysteres
motor and other special purpose motors.

Teaching and Learning Methods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Preparation for Quizzes

Term Project

Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers | Total Weighting

(%)
Midterm Exams 2 45
Assignment 6 10
Application - 0
TermProject 1 15
Practice - -
Quiz 6 30
Percent of Ierm 60
Studies (%)




Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
Activit NT°t2| Duration Period
o ofL\J/:IneeeI:s (weekly Work
hour) Load
Weekly Theoretical Course
y 14 4 56
Hours
Weekly Tutorial Hours 3 2 6
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and 0
Implementation
Term Project Preparation 4 2 8
Workl . .
o dead Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam
Final Exam and Preperatig
. P 1 20 20
for Final Exam
Other (szzes an'd 6 5 12
preparation for quizzes)
Total Workload 150
Total Workload 25 6
Course CreddECTS) 6
No Program Outcomes 112 |3(4]5
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
o . ability to use theoretical and applied
COﬂtI‘IbUtIOﬂ Level BetWeen COUFSGLeaI‘nIng know|edga'n these areas in Comp|ex
Outcomes and Program Outcomes engineering problems.
Ability to identify, formulate, and solve
complex engineering problems; ability
ca . X
to select and apply proper analysis ang
modeling methods for this purpose
Ability to design a complex system,
process, device or product under
realistic constraints and conditions, in
Cca . X
such a way as to meéte desired
result; ability to apply modern design
methods for this purpose.




cat

Ability to devise, select, and use mode
techniques and tools needed for
analyzing and solving complex problen|
encountered in engineering practice;
ability toemploy information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research questions

Ca®

Ability towork efficiently in intra
disciplinary and mukdisciplinary
teams; ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreig
language; ability to write effeate
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and
intelligible instructions

(of¢]

Recognition of the need for lifelong
learning; ability to accesaformation,

to follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards used in engineeripgactice.

cao

Knowledge about business life practice
such as project management, risk
management, and change manageme
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cai

xi) Knowledge about the global
and social effects of engineering
practices on health, environment, and
safety, and contemporary issues of the
century reflected into the field of
engineering; awareness of the legal
consequences of engineering solutiang
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Course Description Form

Course Code and Name

EEE351 ELECTROMAGNETIC WAVES

Course Semester

5

Catalog Content

Maxwel | 6s equat i ofregquency rdomaitng
Electromagnetic Energy and Power, Wave Equation, Uni
Plane Waves, Reflection Transmission and Refrac
Introduction to Transmission Lines.

Textbook

D.Cheng, Field and Wave Electromagnetics, Adeigesley
2nd Edition.

Supplementary Textbooks

1) Inan, Electromagnetic Waves, Preniidall

2) J.A.Edminister, Electromagnetics, Schaum Outline Serieg

Credit

5

Prerequisites of the Course

( Attendance Requirements)

EEE252 Attendance is compulsory)

Type of the Course

Compulsory

Instruction Language

English

Course Objectives

To get the maximum amount of knowledge about
electromagnetics to understand satellite links, wireless and
optical communications systems.

Course Learning Outcomes

Students who succeed tluisurse:

1) Understand and can use Maxwell equations in point form
in integral form.

2)Understand Faradaybés | aw a
3yCan derive wave equation wu
4) Know and use planar wave solutions of wageation.

5) Can analyze the behaviour of planar waves at interfaces.

Instruction Methods

Faceto-face

Weekly Schedule

1) Introduction : review of vector analysis, potential functions

HO al EgStf Q& @ atl idtdgilyform of  LJI2
YIFIEgStt Qa Shaddonickigldg.a s GAYS

3) Electromagnetic waves : scalar wave equation, solutions
wave equation, helmholtz equation.

4) Plane waves : plane waves in a simple, sefrermmedium.

5) Plane waves in a losstemiedium : the propagation of time
harmonic electromagnetic waves in a lossless medium, wav|
behavior in space and time.

6) Midterm exam |I.

7) Plane waves in lossy media : uniform plane wave propag
in lossy dielectric and in a good conductor.

8) Boundry conditions: boundary conditions for
electromagnetic fields.




9) Plane waves in an arbitrary direction : uniform plane wavg
an arbitrary direction, nofuniform plane waves.

Mno 9t SOGNBYFIYySGAO SySNBEe
electromagnetic power caied by a uniform plane wave,
instantaneous and timaverage power, complex poynting
theorem.

11) Midterm exam |l.

12) Polarization of electromagnetic waves : linear polarizatig
circular polarization, elliptical polarization.

13) Reflection, transmission and refraction of waves at plang
interfaces: normal incidence , multiple dielectric interfaces,
oblique incidence, total internal reflection.

14) Introduction to transmission lines : transmission line
parameters, transmissioline equations, voltage and current
wave equations.

Teaching and Learning Methods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours
Preparation of Midterm and Midterm Exam
Final Exam andPreparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 100
Assignment - -
Application - -
Projects - -
Assessment Criteria
Practice - -
Quiz - -
Percent of Ierm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
Total ;
Duration i
Workload Activity Number (weekly F\’/s(r)l:)kd
of Weeks hour) Load




Weekly Theoretical Course|
y 14 3 42
Hours
Weekly Tutorial Hours - - 0
Reading Tasks 14 2 28
Internet and library search - - 0
Material Design and 0
Implementation
Report Preparing - - 0
Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 15 30
Exam
Final Exam and Preperatio
. P 1 25 25
for Final Exam
Other &hould be i i 0
emphasizell
Total Workload 125
Total Workload 25 5
Course Credit (ECTS) 5
No Program Outcomes 1|2 4 15
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
Ability to identify, formulate, and solve
complex engineering problems; ability tg
ce X
select and apply proper analysis and
modeling methods for this purpose
L . Ability to design a complex system,
Contribution Level Between CourselLearning process, device or product under realisti
Outcomes and Program Outcomes constraints and conditions, in such a wa
(ofe:} . L X
as to meethe desired result; ability to
apply modern design methods for this
purpose..
Ability to devise, select, and use moderr)
techniques and tools needed for
cot analyzing and solving complex problems
encountered in engineering practice;
ability toemploy information
technologies effectively
Ability to design and conduct
experiments, gather data, analyze and
CGo interpret results for investigating comple] X
engineering problems or discipline
specific research questions
Ability towork efficiently in intra
CG® disciplinary and multdisciplinary teams; | X
ability to work individually




Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeaté reports
and comprehend written reports, preparg
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

co

Recognition of the need for lifelong
learning; ability to accesaformation, to
cax follow developments in science and
technology, and to continue to educate
him/herself

Consciousness to behave according to
ethical principles and professional and

ce ethical responsibility; knowledge on X
standards used in engineeripgactice.
Knowledge about business life practices
such as project management, risk

cao management, and change management X

awareness in entrepreneurship,
innovation; knowledge about sustainable
development

Knowledge about the global and social
effects of engineering practices on heal|
environment, and safety, and

CA1l | contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Code and Name EEE392 PROJECT MANAGEMENT

Course Semester 5

Engineering design process. Projgefection and needs analys
Requirement specification. Concept generation and evalua
System design: Functional decomposition and behav
models. Testing. System Reliability. Teams and teamy
Project Management. Ethical and Legal Issues. @eakptation
techniques.

Catalog Content

Textbook 6. R.M. Ford, C.S. Coulston, Design for Electrical and Coray
Engineers, 2008, McGraw Hill.

1. P. Kosky, R. Balmer, W. Keat, G. Wise; Exploring
Engineering: An Introduction to Engineering and Des#gh;
Ed. Elsevier, 2016.

Supplementary Textbooks

Credit 2

Prerequisites of the Course
None (Attendance is required)
( Attendance Requirements)

Type of the Course Compulsory

Instruction Language English

The objective of this course is tolearn the concepts and

Course Objectives . . . .
processes associated with design projects.

Students who succeed this course:

26.Can define a design problem based on a need statement
generate alternative solutionsdolve the problem, and can
evaluate the options to find the best solution.

27.Can perform time, budget and human resources to realiz
solution.

28.Understand the concepts such as project management,
management, change management.

Course Learning Outcomes 29.Know how to design expiments to test the proposed
solutions.

30.Understand the importance of team work and how to sha
the tasks for an effective teamwork.

31.Understand the importance of work ethics and apply the
ethical theories in sample cases.

32.Understand the legal issues invedvwith engineering
decisions.

33.Know about the standards used in engineering practices

34.Know how to write design reports.

35.Know how to prepare effective presentations.

Instruction Methods Faceto-face

47.Engineering design process.

48.Project selection and needs analysis.
49.Requirement specification.

50.Concept generation and evaluation.
51.System design: Functional decomposition.
52.System desigrBehavioral models.
53.Testing.

Weekly Schedule




54.System Reliability.

55.Teams and teamwork.
56.Project Management.
57.Ethical and Legal Issues.
58.Case study 1

59.Case study 2

60.0ral presentation techniques.

Teaching and Learning Methods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers | Total Weighting
(%)
Midterm Exams 1 100
Assignment - -
Application - -
TermProject - -
o Practice - -
Assessment Criteria
Quiz - -
Percent of Ierm 60
Studieq(%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
. IfeizEl Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 1 14
Hours
Weekly Tutorial Hours - - 0
Workload .
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and i i 0
Implementation
Term Project Preparation - - 0
Preparing a Presentation - - 0




Presentations -

Midterm Exam and
Preparation for Midterm 1
Exam

Final Exam and Preparatio
for FinalExam

Other (Quizzes and
preparation for quizzes)

Total Workload

52

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify,formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under realistiq
constraints and conditions, in s a way
as to meet the desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use modern
techniques and tools needed for analyzir|
and solving complex problems
encountered in engineeringractice;
ability to employ information technologies
effectively.

Co

Ability to design and conduct experiment
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research
guestions

C®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
languageability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Cx

Recognition of the need for lifelong
learning;ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards ged in engineering practice




cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable
development

cai1

Knowledge about the global and social
effects of engineering practices on health
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Code and Name

EEE40Electronic Measuring and Instrumentation

Course Semester

7

Catalog Content

Basic principlesand characteristics of the measureme
(sensitivity, accuracy, linearity, effect, response time, €
Design and calibration terms, measurement errors and €
sources. Measuring and measuring methods of circuit elemg
analogue measuring instruments, moving measurin
instruments, changing the measuring limits and measu
instrument accuracy. Alternating current bridges; inductar
capacity and loss factor. -@. Counters and digits
measurement, analogigital conversion and converters; Fla
singleand double slope voltagiequency converters. Powg
and energy measurement triggering circuits and measurem
Instrumentation amplifiers and related concepts.

Textbook

2 . 2fd2yz WOt SOGNARAOIE YR
LongmarScientific&Technical, 1993.

Supplementary Textbooks

Chd {Y ¢aS>s LP9d az2NBSSE WaSsl
SYaAySSNAYy3IQ: ! yAGSNEAGE 27

Credit 6
Prerequisites of the Course

( Attendance Requirements) _

Type of the Course Elective
Instruction Language English

Course Objectives

Learning the concept of measurement and instrumentation
electricatelectronics engineers

Course Learning Outcomes

Students who succeed this course:

Know the basic principles of measurement

Know the calibration techniques of measurement device
Understand digital measuring

Know the structure of analog/Digital convertors

Know the structure of flash concertors

Know the structure of instrumentation amplifiers.

ogakrwdE

Instruction Methods

Face to facexpression, Applied expression, Questidmswer

Weekly Schedule

1. Basic principles of measurement
2. Calibration concepts

3. Measuring and measurement methods of circuit elementsg
4. MaxwelkWien bridge, Wheatstone bridge applications
5. Measurement with Hay bridge

6. Owen bridge




7. Serial and parallel capacity bridges

8. Q-meter, Schering bridge

9. Analog measurements

10 Digital measurements, Analatjgital conversion and

converters

11 Flash converters

12. Power and energy measuremeinigger circuits and

measurement

13.Instrumentation amplifiers

14. General review

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours

Reading Activities

Internet browmng, library work
Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 1 100
Assignment - -
Application - -
Projects - -
Assessment Criteria
Practice - -
Quiz - -
Percent ofin-term - 60
Studies (%)
Percentage of Final - 40
Exam to Total Score (%
Attendance - -
Total
L Uzl Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Workload
Weekly Theoretical Coursg 14 3 42

Hours

Weekly Tutorial Hours




Reading Tasks 14 2 28
Studies 14 3 42
Material Design and - - -
Implementation
Report Preparing - - -
Preparing a Presentation - - -
Presentations - - -
Midterm Exam and 1 20 20
Preperation for Midterm
Exam
Final Exam and Preperatio 1 25 25
for Final Exam
Other (should be - -
emphasizell
Total Workload 157
Total Workload 25 6,28
Course Credit (ECTS) 6
No | Program Outcomes 1]2 4
1 | Adequateknowledge in mathematics,
science and engineering subjects pertaini
to the relevant discipline; ability to use
theoretical and applied knowledgein these|
areas in complex engineering problems.
2 | Ability to identify, formulate, and solve
complexengineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose
3 | Ability to design a complex system, proceg
device or product under realistic constrain
and conditions, in such a way as to meet
the desiredresult; ability to apply modern
design methods for this purpose.
4 | Ability to devise, select, and use modern
Contribution Level Between CourselLearning ;encg‘gg\‘jﬁlzacg%tslc:f Sgi?ggﬁ;oé:‘c”oﬂﬁgg
Outcomes and Program Outcomes in engineering practice; ability to employ
informationtechnologies effectively
5 | Ability to design and conduct experiments X
gather data, analyze and interpret results
for investigating complex engineering
problems or discipline specific research
guestions
6 | Ability to work efficiently inntra-
disciplinary and mukhdisciplinary teams;
ability to work individually
7 | Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
andcomprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions
8 | Recognition of the need for lifelong X

learning; ability to access information, to




follow devebpments in science and
technology, and to continue to educate
him/herself

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

10

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship, innovatio
knowledge about sustainable developmen

11

Xi) Knowledge about the global anc
social effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEE411 Digital Electronics

Course Semester

7

Catalog Content

TTL, MOS , CMOGombinational Logic, NOT, AND, OR, NA
NOR and XOR, XNOR derivative gates. IEC symbols, dynar
responses and their applications. Functions of combinationa
logic. Pulse generators and ffileps. Triggering devices and
Schmitt trigger. Sequential dic, counters, registers. Memory
circuits, RAM, ROM, EPROM , PLA, magnetic and optical s
units. Interface circuits A/ D and D /A conversion.

Textbook

T A Demassa and Z Ciccone, Digital Integrated Circuits, Joh
Wiley and Sons, 1996

Supplementary Textbooks

A. S. Sedra & A. Grabel, Microelectronic Circuits & Devices,
Oxford University Pres3thedition, 2014

Credit

7

Prerequisites of the Course

( Attendance Requirements)

70% attendance is required

Type of the Course

Elective

Instruction Language

English

Course Objectives

To provide extensive knowledge of operation and design of
RAIAGEE L/ Q& AyOfdzZRAYy3 we[ 3
G§SOKy2t23ASad ¢2 LINRPDARS t{

Course Learning Outcomes

Students who succeed this course:

11.Understand properties of digital circuits: VTC, logic swing
transition width, noise, fan in, fan out, transient
characteristics, power dissipation and power delay produ

12. Understand modes of operation of PN junction, MN
Schottky, BJT, FET, MOSFET

13. Know operational principles of RTL and DTL gates and
design these gates.

14. Analyze, design and simulate TTL, STTL ans LSTTL gatg

15. Analyze design and simulate ECL gates

16. Know R-loaded, EO loaded and  loadel NMOS
inverters

17. Analyze design and simulate NMOS gates

18. Analyze design and simulate CMOS combinational gatesg

19. Know operational principles of CMOS drives, static and
dynamic CMOS gates

20. Analyze memory circuits

Instruction Methods

Face to face

Weekly Schedule

Week Topics

15.Prpperties of digital circuits

16.PN junction, MN Schottky, BJT, FET, MOS, CMOS modeg
of operation

17.Operation and design of RTL, DTL gates




18.0Operation and design of TTL, STTL, LSTTL gates

19.0ther TTL gates: (AND; NOR, OR, AOI, XOR, Schmitt
inverter and NAND gates

20.ECL gates: MECLAIlI

21.Midterm 1

22.0Other ECL gates

23.0Other ECL gates

24.0Operation graphical determination of VTC, calculation of
critical voltages

25.NMOS gates

26.CMOS inverter

27.CMOS Schmitt trigger, driver, static and dynamic CMOS
gates

28.Memories

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours

Weakly lab course hours

Reading Activities

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 67
Assignment
Application 8 33
Projects
Assessment Criteria
Practice
Quiz
Percent of Irerm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Scor@o)
Attendance
Total
. et Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 3 42
Workload Hours
Weekly Tutorial Hours 14 2 28
Reading Tasks 10 2 20
Studies 10 3 30




Material Design and
Implementation

Report Preparing 8

16

Preparing a Presentation

Presentations

Midterm Exam and 2
Preperation for Midterm
Exam

10

20

Final Exam and Preperatio 1
for Final Exam

10

10

Other (quizzes) 6

12

Total Workload

178

Total Workload 25

7.1

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

co1

Adequate knowledge in mathematics,
science and engineering subjects
pertaining tothe relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

COo2

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

COos3

Ability to design a complex system,
process, device or product under realistic
constraints and conditions, in such a way|
as to meet the desired result; ability to
apply modern design methods for this
purpose..

CO4

Ability to devise, select, and use modern
techniques and tools needed for analyzin
and solving complex problems
encountered in engineering practice;
ability to employ information technologieg
effectively.

CO5

Ability to design andonduct experiments,
gather data, analyze and interpret resultg
for investigating complex engineering
problems or discipline specific research
guestions

CO6

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability towork individually

Ccov

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reportsnake
effective presentations, and give and
receive clear and intelligible instructions

COos8

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate

him/herself




CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

Co10

Knowledge about business life practices
such as project managemenmisk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable
development

co11

Knowledge about the global and social
effects of engineering practices on healtt|
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Code and Name

EEE412 VLSI Design

Course Semester

8

Catalog Content

Design techniques for rapid implementations of very lasgele
integrated (VLSI) circuits, Met@ixide Semiconductor (MOS)
technology and logic. Structured design. Design rules, layou
procedures. Design aids: layout, design rule checkiggg, and
circuit simulation. Timing. Testaityl. Projects to design and
layout circuits.

Textbook

Neil H E Weste& K Eshraghian Principles of VLSI desig
Addision Wesley publishing, , 4th Edition 2011

Supplementary Textbooks

B RazayiDesign ofanalog CMOS Integrated circuits, Mc G
Hill, 2001

Credit

6

Prerequisites of the Course

( Attendance Requirements)

70% attendance is required

Type of the Course

Optional

Instruction Language

English

Course Objectives

To introduce students thdesign techniques and tools for rapi
implementations of very largscale integrated (VLSI) circuits

Course Learning Outcomes

Students who succeed this course:

21. Have basic understanding of integrated circuit technolog
and basic fabrication steps of a CM@®cess

22. Canuse an industrial commercial circuit simulation and
design tool

23. Understand basic electrical properties of MOS circuits

24. Candesign logic gates and create layouts of them

25. Understand parasitic effects

26. Cancreate hierarchical designs

27. Candesign computational elements

28. Candesign memory elements and design accurate clock
distribution networks

29. Cancreate basic digital circuits with HDL

30. Candesign for testability

Instruction Methods

Face to face

Weekly Schedule

Week Subject

1 Introduction to VLSI design problem

N

Design Layout, design action

Design methods and technologies

W

MOStechnology

5 Logic structural design




10
11
12
13
14

Design rules

Design methods

Design tools

Design with HDL
Logical circuit simulatian
Timing

Power consumption
Testability

Design Project

Teaching and Learning Methods

(These are examples. Please fill which activities
you use in the courye

Weekly theoretical course hours

Reading Activities

Internet browsing, library work

Designing and implementing materials

Report preparing

Preparation ofjuizzes Midterm and Midterm Exapquizzes
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 1 50
Assignment
Application
Projects 1 50
Assessment Criteria
Practice
Quiz
Percent of Irerm 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%
Attendance
Total
. ezl Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Workload Weekly Theoretical Course 14 3 42
Hours
Weekly Tutorial Hours
Reading Tasks 11 2 22




Studies 11 2 22
Material Design and 2 20 40
Implementation
Report Preparing 2 25 5
Preparing a Presentation
Presentations
Midterm Exam and 1 10 10
Preperation for Midterm
Exam
Final Exam and Preperatiol 1 10 10
for Final Exam
Other (should be
emphasizell
Total Workload 151
Total Workload 25 6.04
Course Credit (ECTS) 6
No ProgramOutcomes 1 4 |5
CO1 | Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
CO2 | Ability toidentify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose
CO3 | Ability to design a complex system, X
process, device or product under realistiq
constraints and condibns, in such a way
as to meet the desired result; ability to
apply modern design methods for this
o . purpose..
Contribution Level Between Courselearning CO4 | Ability to devise, select, and use modern X
Outcomes and Program Outcomes techniques and tools needed for analyzin
and solving complex problems
encountered irengineering practice;
ability to employ information technologies
effectively
CO5 | Ability to design and conduct experiment| X
gather data, analyze and interpret result
for investigating complex engineering
problems or discipline specific research
questions
CO6 | Ability to work efficiently in intra X
disciplinary and mukHdisciplinary teams;
ability to work individually
CO7 | Ability to communicate effectively in X

Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports|
and comprehend written reports, prepare|
design and production reports, make
effective presentations, and give and

receive clear and intelligible instructions




CO8

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

CO9

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

Co10

Knowledge about business life practices
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

Co11

Knowledge about the global and social
effects of engineering practices on healtt]
environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEE 435EMICONDUCTOR TECHNOLOGY

Course Semester

Fall

Catalog Content

Preparation of semiconductor wafers. Insulator film preparat
on semiconductors. Photolithography. Doping materials
doping procedure, metallization, main connections and pack
Integrated circuit

Textbook

1- J. Allison, Electronic Integraté&ircuits, McGravHill.

2-D.V. Morgan and K. Board, An Introduction to Semicondu
Microtechnology, John Wiley and Sons.

Supplementary Textbooks

7.A.S. Grove, Physics and Technology of Semiconductor
Devices, John Wiley and Sons

Credit

Prerequisitesof the Course

( Attendance Requirements)

Attendance Required

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

Provide information about preparation of semiconductor circ
parts and applications. Introduction to design of complex
integrated circuits and fabrication processes. Discussion on
technological developments of semiconductor.

Course Learnin@utcomes

Students who succeed this course:

1. Have ility to describe fabrication process steps of
integrated circuits and IC design.

Instruction Methods

Faceto-face

Weekly Schedule

43. Week: Introduction to microtechnology

44, Week: Semiconductor growth and preparation

45. Week: Fundamental processes: Crystal slicing,
oxidation, window opening, diffusion and epitaxy

46. Week: Oxidation.

47. Week: Doping and type conversion.

48. Week: Diffusion, epitaxy, and ion implant

49. Week: Mid-termexam 1

50. Week: Integrated circuit components and processq

51. Week: Electrical isolation of integrated circuit
components

52. Week: Collector doped isolation, silicon gate proce

53. Week: Metallization, interconnection, and packagin

54. Week: Mid-termexam 2




55. Week: Integrated circuit design
56. Week: Future developments in semiconductor

microtechnology.

Teaching and Learning Methods

(These are examples. Please fill which activitieg
you use in the courye

Weekly theoretical course hours
Internetbrowsing, library work
Preparation of Midterm and Midterm Exam

Preparation for Quizzes
Term Project

Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 50
Assignment - -
Application - -
TermProject 1 20
Assessment Criteria
Practice - -
Quiz 8 30
Percent of Iderm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%)
Attendance - -
Total
. Vo] Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course| 14 3 42
Hours
Weekly Tutorial Hours - - 0
Workload Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and ) i 0
Implementation
Term Project Preparation 5 5 25
Preparing a Presentation - - 0
Presentations - - 0




Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatio
for Final Exam

20

20

Other (Quizzez and
preparation for quizzes)

16

Total Workload

151

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areain complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
processdevice or product under realistic
constraints and conditions, in such a way
as to meet the desired result; ability to
apply modern design methods for this
purpose..

Cat

Ability to devise, select, and use modern
technigues and tools needed fanalyzing
and solving complex problems
encountered in engineering practice;
ability to employ information technologie
effectively.

Co

Ability to design and conduct experiment
gather data, analyze and interpret results
for investigating complegngineering
problems or discipline specific research
questions

C®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally anih writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

(efe]

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to
ethical principles and professial and
ethical responsibility; knowledge on

standards used in engineering practice




cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation;knowledge about sustainable
development

cail

Xi) Knowledge about the global
and social effects of engineering practice
on health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness ofhe legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEM 414E Optoelectronics

CourseSemester

Spring

Catalog Content

Areview of physical and geometricaptics and nature of light
Introduction to the principles and design of semicondug
optoelectronic devices including photodiodes, solar cells, i
emitting diodes, laser diodes, and CCDs. Applications in
photovoltaics, displays, photodetection, and opti
communications.

Textbook

1- S. O. KASAPptoelectronics and Photonics: Principles an
Practices Pearson.

Supplementary Textbooks

1- Bahaa E. A. SALEH and Malvin C. TEl®@Hamentals of
Photonics Wiley

Credit

6

Prerequisites of the Course

( AttendanceRequirements)

Attendance Required

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

1-Understanding basic laws and phenomena in the area of
Optoelectronics and Lasers

2-Theoretical andpractical preparation of students to acquire
andapply knowledge and skills in Optoelectronics and Lasel

Course Learning Outcomes

1. Understand the nature of light

2. Solve analytical and design problems in physical optics ar
fiber optics;

3. Understanchow photodetectors, LEDs, lasers, and solar ¢
work, and be able to design simpetoelectronic systems suc
as fiber optic and free space communication channels,
interferometers,simple imaging systems.

Instruction Methods

Faceto-face

Weekly Schedule

57. Week: Nature of Light Conceptual Oveexiv. Wave
Equation, Refractive index, group and phase velocit
Pointingvector

58. Week: Nature of Light Conceptual Oveexv. Snelb g
law, Fresnels equations Optical Resonators, Optical
Tunneling, Coherence, Diffract.

59. Week: Semiconductor Science and Lighinitting
Diodes semiconductor physics, pn junctions.




60.

61.

62.

63.
64.

65.

66.
67.
68.
69.
70.

Week: Semiconductor Science and LigBinitting
Diodes Light-emitting diodes and types

Week: Stimulated Emission Devices: Optical
Amplifiers and Lasers Stimulated Emissiorhoton
Amplification, and Optical amplifiers

Week: Stimulated Emission Devices: Optical
Amplifiers and Lasers Gas Lasers, Laser diodes,
quantum well devices

Week: Midterm exam 1

Week: Photodetectors and Image Sens@s
Junction PhotodiodeThe pin PhotodiodeAvalanche
Photodiode

Week: Photodetectors and Image Sensors
Heterojunction Photodiodesschottky Junction
Photodetector, Phototransistors,

Week: Polarization and Modulation of Light
Week: Mid-term exam 2

Week: Dielectric Waveguides and Optical Fibers
Week: Dielectric Waveguides and Optical Fibers
Week: Photovoltaic Devices: Solar Cells

Teaching and Learning Methods

(Theseare examples. Please fill which activities
you use in the courye

Weekly theoretical course hours

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Preparation for Quizzes

Homeworks

Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 50
Assignment 5 30
Application - -
TermProject 1 20
Assessment Criteria
Practice - -
Quiz - -
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
Activit NT(;:EI ; Duration Period
ctivity fl\JN ek (weekly Work
Workload O WEEKS| hour) Load
Weekly Theoretical Course| 14 3 42
Hours




Weekly Tutorial Hours - - 0
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and 0
Implementation
Term Project Preparation 5 5 25
Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam
Final Exam and Preperatio
. P 1 20 20
for Final Exam
Assignments 8 2 16
Total Workload 151
Total Workload 25 6
Course Credit (ECTS) 6
No Program Outcomes 1|2 4 |5
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
Ability to identify, formulate, and solve
complex engineering problems; ability to
ce ! X
select and apply proper analysis and
modeling methods for this purpose
Ability to design a complex system,
process, device or product under realistig
o . e constraints and conditions, in such a way
Contribution Level Between Courselearning as to meethe desired result; ability to
Outcomes and Program Outcomes apply modern design methods for this
purpose..
Ability to devise, select, and use modern
techniques and tools needed for analyzir|
and solving complex problems
ca . : . L X
encountered in engineering practice;
ability toemploy information technologieg
effectively
Ability to design and conduct experiment
gather data, analyze and interpret results
C® | for investigating complex engineering X
problems or discipline specific research
guestions
Ability towork efficiently in intra
CG® disciplinary and mukdisciplinary teams; X
ability to work individually
Ability to communicate effectively in
Turkish, both orally and in writing;
co . .
knowledge of a minimum of one foreign
language; ability to write effeate reports




and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Cax

Recognition of the need for lifelong
learning; ability to accesaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards used in engineeripgactice.

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

cai1

i) Knowledge about the global
and social effects of engineering practice
on health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name

EEE42DIGITAL SIGNAL PROCESSING

Course Semester

7

Catalog Content

Discretetime signals and systems. Sampling. Linear ti
invariant systems. -Eansform, inverse Zransform, 2D Z
transform. The discrete Fourier transform. Digital filter deg
techniques: IR and FIR filters. Fast Fourier Transform techni

Textbook

Digital SignaProcessing, Alan V. Oppenheim and Ronald W,
Schafey3rd Edition 2009

Supplementary Textbooks

Credit

Prerequisites of the Course

( Attendance Requirements)

EEE321 @ttendance is required)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

To learn the processing of digital signals by using discrete
Fourier transformZtransform,Fast Fourier transform and
digital filter design techniques.

Course Learning Outcomes

Students who succeed this course:

4- Know discrete Fourier transform,
5- Know Z-transform

6- Know Fast Fourier transform

7- Know filter design techniques.

Instruction Methods

Faceto-face

Weekly Schedule

61.Discretetime signals and systems.

62.Sampling. Linear timénvariant systems.

63.Z-transform.

64.Inverse Ztransform, 2D Z-transform.

65.Fourier analysis of signals by using the discrete Fourier
transform.

66.Midterm |

67.Linear convolution using the discrete Fourier transform a
2-D discrete Fourier trasform.

68.Digital filter design techniques.

69.1IR filters.

70.FIR filters.

71.Fast Fourier Transform techniques.

72.Algorithms related to Fast Fourier transform.

73l ntroduction t o C80am C60@0Nn
D S Pdrchitecture

74Har dwar e of Desdopnent erwimrintentsa
data formats, signal proc




Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weekly theoretical course hours
Internet browsing, library work
Preparatiorof Midterm and Midterm Exam

Preparation for Quizzes
Term Project

Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 1 42
Assignment 3 16
Application - -
TermProject - -
Assessment Criteria Projects 1 42
Practice - -
Quiz - -
Percent of Ierm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
Activit NT(;;ZI ; Duration Period
- ofl\JNeeeks (weekly Work
hour) Load
Weekly Theoretical Course| 14 3 42
Hours
WeeklyTutorial Hours - - 0
Reading Tasks 14 1 14
Workload Internet and library search 14 1 14
Material Design and i i 0
Implementation
Term Project Preparation 5 5 25
Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam




Final Exam and Preperatio
for Final Exam

20

20

Other (Quizzez and
preparation for quizzes)

15

Total Workload

150

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomesand Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Cca

Ability to design a complex system,
process, device grroduct under realistic
constraints and conditions, in such a way
as to meet the desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use modern
techniques and tools needed for analyzir|
andsolving complex problems
encountered in engineering practice;
ability to employ information technologies
effectively

Co

Ability to design and conduct experiment
gather data, analyze and interpret result
for investigating complex engineering
problems or discipline specific research
guestions

Ca®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effective reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Cx

Recognition of the need for lifelong
learning; ability to access information, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge abotdustainable

development




Knowledge about the global and social
effects of engineering practices on healtt
environment, and safety, and

CA1l | contemporary issues of the century X
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Code and Name

EEE423 INDUSTRIAL CONTROL

Course Semester

7

Catalog Content

Introduction to industrial control.Sensors and transducel
Signal conditioning. Digital signals. Data representg
systems. Actuators. System modelling. Dynamic respons
systems. Interface systems. PLCs. Industrial communic
systems

Textbook

8. W. Bolton, MechatronicsElectronicControl Systems in
Mechanical and Electrical Engineering (6th Edition)
Pearson, 2016

Supplementary Textbooks

2. Industrial Communication Technology Handbook, Seg
Edition by Richard ZurawskiCRC Press; 2 edition (Augu
26, 2014)

3. Curtis D. Johnson, Process Control Instrumentati
Technology (8th Edition), Jul 1, 2005, Pearson

4. Peng Zhang, Advanced Industrial Control Technolq
Elsevier Pub., 1st ed. 2010

5. Rex Miller, Industrial Electricity and Motor Controls, 2nd
Edition, McGrawHill Education; 2013

Credit

Prerequisites of the Course

( Attendance Requirements)

None (Attendance is required)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

The objective of this course is to ledtre students the
principles of industrial control systems and their componen

Course Learning Outcomes

Students who succeed this course:

36.Understand the operation principles of commonly U
sensors and describe their performance.

37.Understand the concepf signal conditioning and analy:
and design common signal conditioning circuits.

38.Understand the analeg-digital, digitatto-analog
conversion and digital signal processing.

39.Describe the basic elements of data acquisition systems

40.Understand the operati principles of commonly use
actuators.

41.Devise models from basic building blocks for mechan
electrical, fluid and thermal systems.

42 .Devise models for rotationdtanslational, electromechaniq
systems.

43.Identify interface requirements and how tluay be realized

44.Describe the basic structure of PLCs and their operg
develop a simple ladder program.

45.Understand commonly used communication interfaces
as RS232, IEEE 488, 20 mA current loop and CAN.

Instruction Methods

Faceto-face




Weekly Sbedule

75.Introduction to industrial control.

76.Sensors
77.Transducers
78.Signal conditioning
79.Digital signals.

80.Data representation systems

81.Mechanical actuators
82.Electrical actuators
83.System modelling.

84.Dynamic response of systems.

85.Interface systems

86.PLCs: Structurend principles

87.PLC: Programming

88.Industrial communication systems

Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weekly theoretical course hours

Application

Internet browsing, library work
Preparation of Midterm and Midterm Exam

Preparation for Quizzes
Term Project

Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 35
Assignment 3 5
Application 2 10
TermProject 1 25
Assessment Criteria
Practice - -
Quiz 5 25
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
. el Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course
Workload Hours 14 3 42
WeeklyTutorial Hours 2 5 10
Reading Tasks 14 1 14
Internet and library search 14 1 14




Material Design and
Implementation

Term Project Preparation 5

20

Preparing a Presentation -

Presentations -

Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatiq
for Final Exam

20

20

Other (Quizzes and
preparation for quizzes)

10

Total Workload

150

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomesand Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability
to select and apply proper analysis ang
modeling methods for this purpose

CcCa

Ability to design a complex system,
process, device grroduct under
realistic constraints and conditions, in
such a way as to meet the desired
result; ability to apply modern design
methods for this purpose.

cat

Ability to devise, select, and use mode
techniques and tools needed for
analyzing andolving complex problemsg
encountered in engineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering piems or
discipline specific research questions

Ca®

Ability to work efficiently in intra
disciplinary and mukdisciplinary
teams; ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreig
language; ability to write effective
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and

intelligible instructions




(of¢]

Recognition of the need for lifelong
learning; ability to access information,
to follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice|

cao

Knowledge about business life practice
such as project management, risk
management, and¢hange management
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cai1

xi) Knowledge about the global
and social effects of engineering
practices on health, environment, and
safety, and contemporary issues of the|
century reflected into the field of
engineering; awareness of the legal
consequences of engineering solutiang
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Course Description Form

Course Code and Name

EEE431 POWER ELECTRONICS 1

Course Semester

7

Catalog Content

Basic characteristics and operatipninciples of thyristors an
diodes. Single phase and three phase rectifiers. Uncontrg
semicontrolled and controlled rectifiers. Neidealities in
rectifiers. Harmonics at the input and output of the convertg
Input power factor. Transformer utition and unbalances. A
voltage controllers. Line frequency rectifier applications.

Textbook

9. Power Electronics: circuits, devices, and applications; M.
Rashid, Prenticélall, 2013

Supplementary Textbooks

8- Power Electronics: Converters, Applications, and Design;
Mohan, Tore Undeland, William P. Robbins

10. Elements of Power Electronics, Philip T. Krein, Oxfg
University Press

Credit

6

Prerequisites of the Course

( Attendance Requirements)

None(Attendance is required)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

The objective of this course is to learn the operation principl
of the line frequency power converters and powksvices, and
analysis and design of these converters.

Course Learning Outcomes

Students who succeed this course:

46.Understand the concept of power control through switch

47.Understand the basic operation principles of power
semiconductors used in lifieequency power conversion
circuits and can perform basic calculations.

48.Can identify the basic rectifier topologies used indine
frequency converters and can analyze these converters.

49.Can design rectifier circuits to meet certain requirementg
and can selepower devices considering realistic
conditions.

50.Know the meaning and ideal values of certain paramete
evaluate the performance of converters.

Instruction Methods

Faceto-face

Weekly Schedule

89.Application areas of power electronics and introduction
basic principles

90.Review of basic techniques used in power electronics
(Fourier analysis, transient circuit analysis)

91.Operation principles and characteristics of diodes and
thyristors

92.Analysis of basic rectifier circuits, Definition and
calculation of perfonance parameters.

93.Analysis of single phase diode rectifiers

94.Analysis of single phase thyristor rectifiers

95.Analysis of three phase rectifiers: Uncontrolled rectifiers




96.Analysis of three phase rectifiers: Controlled rectifiers

97.Analysis of three phasectifiers: Semicontrolled rectifiers

98.12-pulse and 1&ulse rectifiers

99.Impact of line inductance (overlap)

100. Unbalanced operation and solution of transformers i
the converter input

101. Thyristor gate circuits

102. Loss analysis and snubbers

Teaching and Learning éthods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Preparation for Quizzes

Term Project

Final Exam and Preparation fBmal Exam

Numbers | Total Weighting
(%)
Midterm Exams 2 40
Assignment 4 10
Application - -
TermProject 1 20
o Practice - -
Assessment Criteria
Quiz 5 30
Percent of Ierm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
. IfeizEl Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course| 14 3 42
Hours
Workload Weekly Tutorial Hours - - 0
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and i i 0
Implementation
Term Project Preparation 5 5 25




Preparing a Presentation -

Presentations -

Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatio
for Final Exam

20

20

Other (Quizzes and
preparation forquizzes)

15

Total Workload

150

Total Workload 25

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability to
select and apply proper analysis and
modeling methods for this purpose

Cca

Ability to design a complex system,
process, device or product under realistic
constraints and conditions, in such a way
as to meethe desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use modern
techniques and tools needed for analyzir|
and solving complex problems
encountered in engineering practice;
ability toemploy information technologies
effectively

Co

Ability to design and conduct experiment
gather data, analyze and interpret result
for investigating complex engineering
problems or discipline specific research
guestions

Ca®

Ability towork efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeate reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Cx

Recognition of the need for lifelong
learning; ability to accedaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to

ethical principles and professional and




ethical responsibility; knowledge on
standards used in engineeripgactice.

cao

Knowledge about business life practices
such as project management, risk
management, and change management;
awareness in entrepreneurship,
innovation; knowledge about sustainable|
development

cai1

i) Knowledge about the global
and social effects of engineering practice
on health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences of

engineering solutions
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Course Description Form

Course Code and Name EEE432 POWER ELECTRONICS Il

Course Semester 8

Operation principles of DDC converters. DEC converte
topologies. Operation principles and characteristics of |
Catalog Content frequency power semiconductor devices. Calculation
switching losses. Snubber and protection circuits.-Al]
converters (inverters). Pulse Width Modulation.

Textbook 11. Power Electronics: circuits, devices, and applicatior|
M. Rashid, Prenticéall,2013

9- Power Electronics: Converters, Applications, and Design

Supplementary Textbooks Mohan, Tore Undeland, William P. Robbins

12. Elements of Power Electronidghilip T. Krein, Oxford
University Press

Credit 7

Prerequisites of the Course
EEE431 (Attendance is required)
( Attendance Requirements)

Type of the Course Elective (Compulsory for the selected package)

Instruction Language English

The objective of this course is to learn the operation princip
Course Objectives of the high frequency power converters and power devices,
and analysis and design of these converters.

Students who succeed this course:

51.Understand the concept pbwer control through switching

52.Understand the basic operation principles of power
semiconductors used in high frequency power conversiq
circuits.

53.Can perform the basic calculations related to power
semiconductors used in high frequency power conversiq
circuits.

54.Can identify the basic DOC converter topologies operats
at high switching frequencies and can analyze these
converters.

i 55.Have the know ledge about the magnetics components

Course Learning Outcomes in high frequency power electronics and can perform ba
magneticcomponent designs.

56.Can identify basic protection and limitation circuits used
power electronics and can perform their basic calculatio

57.Know the principles of D@\C inversion and the concept
pulse width modulation, and can use this concept to sol\
problems.

58.Can design dalc converter circuits to meet certain
requirements and can select power devices considering
realistic conditions.

59.Can simulate power electronic converters.

60.Can conduct experiments by following the instructions o
power electroniexperiment document; analyze and
interpret data obtained in the experiment.




Instruction Methods

Faceto-face

Weekly Schedule

103. Basic principles of DEDC conversion.

104. Buck type dedc converter: Operation principles and
filter design.

105. Boost, BuckBoost and @k DG-DC Converters

106. Pulse Width Modulation concept and its application

107.  Continuous and Discontinuous operation limits of d
dc converters.

108. A general look at the isolated-dic converter
topologies.

109. Forward DGDC Convertes

110. Flyback dedc convertes

111. Half andFull bridge dedc converters

112.  Snubbers

113. Heat sinks

114.  Operation principles of inverters and sinusoidal puls
width modulation

115. Single phase inverters

116. Three phase inverters

Teaching and Learning Methods

(These are examples. Please fill which activities )
usein the coursg

Weekly theoretical course hours
Laboratory experiments

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Preparation for Quizzes

Term Project

Final Exam and Preparation for Final Exam

Numbers | Total Weighting
(%)
Midterm Exams 2 35
Assignment 3 5
Application 6 25
TermProject 1 15
Assessment Criteria Practice i i
Quiz 4 20
Percent of Iderm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total Total
o Duration Period
Workload Activity ol}ll\JNmet:aekrs (weekly o
hour) Load




Weekly Theoretical Coursg

14 3 42
Hours
Weekly Tutorial Hours 6 4 24
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and 0
Implementation
Term Project Preparation 5 5 25
Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam
Final Exam and Preperati
a_ am and Preperatio 1 20 20
for Final Exam
her izz n
Othe (Qu esa.d 4 4 16
preparation for quizzes)
Total Workload 175
Total Workload 25 7
Course Credit (ECTS) 7
No Program Qutcomes 1|2 415
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
Ability to identify, formulate, and solve
complex engineering problems; ability |
ca ; X
select and apply proper analysis and
modeling methods for this purpose
o . Ability to design a complex system,
Contribution Level Between Courselearning process, device or product under
Outcomes and Program Outcomes ca realistic constraints and conditions, in
such a way as to meéte desired result;
ability to apply modern design methods|
for this purpose.
Ability to devise, select, and use moder
techniques and tools needed for
analyzing and solving complex problem
cat - ; ] e X
encountered in engineering practice;
ability toemploy information
technologies effectively
Ability to design and conduct
experiments, gather data, analyze and
Co interpret results for investigating X
complex engineering problems or
discipline specific research questions
Ability towork efficiently in intra
C® disciplinary and mukldisciplinary teams; X
ability to work individually




cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeate

reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and
intelligible instructions

(efe]

Recognition of the need for lifelong
learning; ability to accedaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards used in engineeripgactice.

cao

Knowledge about business life practice
such as project management, risk
management, and change managemen
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cai

Xi) Knowledge about the global
and social effects of engineering
practices on health, environment, and
safety, and contemporary issues of the
century reflected into the field of
engineering; awareness of the legal

consequences of engineering solutians
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Course Description Form

Course Code and Name

EEE434 ELECTRIC MOTORS AND DRIVES

Course Semester

8

Catalog Content

DC Motor speed and torquecontrol methods and thei
applications. Choppers. Four quadrant operation. Induc
motor speed and torque control methods. Scalar con
techniques. Principles of vector control. Speed contro
synchronous motors. Reluctance motors.

Textbook

13.R. Krishnan, Electric Motor Drives, Prentice Ha002

Supplementary Textbooks

6. N. Mohan, Electric Drives: An Integrative Approach, Uni
of Minnesota Pr.

7. T. Wildi, Electrical Machines, Drives and Power System;
Prentice Hall

Credit

7

Prerequisites of theCourse

( Attendance Requirements)

EEE336 (Attendance is required)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

The objective of this course is to ledtre principles of speed
controlof DC and AC motors, and analysis and design of dr,
systems used for this purpose.

Course Learning Outcomes

Students who succeed this course:

61.Know about the advantages of using electric drives.
62.Know the principles of speed control DC motors, inductig
motors and brushless AC motors
63.Know the power electronic converter topologies used for
speed control of DC motors, induction motors and brush
AC motors, and to be able to analyze these converters.
64.Canperform modeling and simulation analysis of dc mot
65.Candesign a simple controller for dc motors.

Instruction Methods

Faceto-face

Weekly Schedule

117.  Basic conceptsf electric drivesDefinition of a drive
system and its components. Motors, poe@mnverters,
semiconductor devices, gears and controllers.

118. Reviewof DC motors. Steady state and dynamic
analysis of separately excited and PM dc motors.

119. Modelingof dc motorswith state variables. Transfer
functions. Control through armature and field aits.

120. Phase Controlled DC Motor Drives: Principles and
topologies.

121. Chaopper Controlled DC Motor Drives: Principles ang
topologies.

122.  Designing a controller for PM dc motors.

123. Review and speed control principles of induction
motors.

124.  IM drives (voltage controlprinciples.

125. IM drives (frequency control) principles.




126. Inverter topologies: 8tep and PWM inverter
operation.

127. Review and speed control principles of synchronou
motors.

128. Brushless DC and PM AC motors and drive principl
129. Single Phasénduction Motors.
130. Step Motors

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours
Laboratory experiments

Internet browsing, library work

Preparation of Midterm and Midterm Exam
Preparatiorfor Quizzes

Term Project

Final Exam and Preparation for Final Exam

Numbers | Total Weighting
(%)
Midterm Exams 2 35
Assignment 3 5
Application 6 25
TermProject 1 15
L Practice - -
Assessment Criteria
Quiz 4 20
Percent of Iterm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
w Vel Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Coursg 14 3 42
Hours
Weekly Tutorial Hours 6 4 24
Workload .
Reading Tasks 14 1 14
Internet and library search 14 1 14
Material Design and i i 0
Implementation
Term Project Preparation 5 5 25
Preparing a Presentation - - 0




Presentations -

Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatio
for FinalExam

20

20

Other (Quizzes and
preparation for quizzes)

16

Total Workload

175

Total Workload 25

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify,formulate, and solve
complex engineering problems; ability
to select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under
realistic constraints and conditions, in
such a way as to meet the desired
result; ability to apply modern design
methods for this purpose.

Cat

Ability to devise, select, and use mode
techniques and tools needed for
analyzing and solving complex problen
encountered in engineeringractice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research questions

Co®

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreig
languageability to write effective
reports and comprehend written
reports, prepare design and production,
reports, make effective presentations,
and give and receive clear and
intelligible instructions

(efe]

Recognition of the need for lifelong
learning;ability to access information, tq
follow developments in science and
technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to

ethical principles and professional and




ethical responsibility; knowledge on
standards used in engineering practice
Knowledge about business life practice
such as project management, risk
management, and change managemer|
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

xi) Knowledge about the global
and social effects of engineering
practices on health, environment, and
Cd1l | safety, and contemporary issues of the! X
century reflected into the field of
engineering; awareness of the legal
consequences of engineering solutiang

cao

N

w
O
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Course Description Form

Course Code and Name

EEE446 INTRODUCTION TO CRYPTOGRAPHY

Course Semester

Spring

Catalog Content

Elementary numbetheory. Finite fields and quadratic residu
Classical cryptosystems. Block ciphers. Stream cip

Shannonos theory. Publ i c
factoring. Primality tests and prime number generation. Qua|
cryptography.

Textbook

HE. Afacan, Kriptografiye (

Supplementary Textbooks

1) D. R. Stinson, Cryptography: Theory and Practice, CRC, 1
2) B. Schneier, Applied Cryptography: Protocols, algorithms
and source code in C, Wiley, 1996.

Credit

6

Prerequisites of the Course

( Attendance Requirements)

Attendance is compulsory

Type of the Course

Elective

Instruction Language

English

Course Objectives

To learnthe basics of cryptography and to give knowledge
about the commonly used methods in cryptography.

Course Learning Outcomes

Students who succeed this course:

1) Acquire basic knowledge about number theory and apply
operations in number theory.

2) Know the classical cipher systems shift cipher, substity
cipher, affine cipher, Vigenere cipher, Hill cipher, permutal
cipher, and encrypt and decrpyt by using these methods.

3) Know the modern cipher systems RSA and ElGamal ciph
and encrypt andetrpyt by using these methods.

Instruction Methods

Faceto-face

Weekly Schedule

1) Fundamental definitions; Binary operation

2) Groups: Rings and fields

3) Integers and integer arithmetics

4) Modular arithmetics

5) Shift cipher; Substitution cipheiffine cipher

6) Vigenere cipher; Hill cipher; Permutation cipher
7) Stream ciphers

8) Digraph transformations

9) RSA cipher

10) Cryptoanalysis

11) Shannon theory




12) Primality and factoring

13) Primality test and prime number generation

14) Quantuncryptography

Teaching and Learning Methods

(These are examples. Please fill which activities )
use in the courge

Weekly theoretical course hours
Assignment

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 2 67
Assignment 3 33
Application - -
Projects - -
Assessment Criteria
Practice - -
Quiz - -
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
w el Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 3 42
Hours
Weekly Tutorial Hours - - 0
Workload .
Reading Tasks 14 2 28
Internet and library search - - 0
Material Design and i i 0
Implementation
Report Preparing 3 10 30
Preparing a Presentation - - 0




Presentations -

Midterm Exam and
Preperation for Midterm 2
Exam

15

30

Final Exam and Preperatio
for Final Exam

25

25

Other 6hould be
emphasizell

Total Workload

155

Total Workload 25

6.2

Course Credit (ECTS)

Contribution Level Between CourselLearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability tg
select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under realisti
constraints and conditions, in such a wa]
as to meethe desired result; ability to
apply modern design methods for this
purpose..

cat

Ability to devise, select, and use moderr
techniques and tools needed for
analyzing and solving complex problems
encountered in engineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating comple]
engineering problems or discipline
specific research questions

C®

Ability towork efficiently in intra
disciplinary and muhdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreign
language; ability to write effeaté reports
and comprehend written reports, prepare
design and production reports, make
effective presentations, and give and
receive clear and intelligible instructions

Cx

Recognition of the need for lifelong
learning; ability to accesaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice




Knowledge about business life practices
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about sustainable
development

cao

Knowledge about the global and social
effects of engineering practices on healt|
environment, and safety, and

CA1l | contemporary issues of the camy
reflected into the field of engineering;
awareness of the legal consequences of
engineering solutions
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Course Description Form

Course Codand Name

EEE541 MICROWAVE TECHNIQUE |

Course Semester

7

Catalog Content

Review of electromagnetic wave theory. Frequency and |
domain analysis of transmission lines. TEM mode transmi
lines. Rectangular and circular wave guides. Equivaliectit
analysis of microwave systems. Impedance transformation
matching techniques. Microstrip devices

Textbook

Microwave Engineering, David M. Pozar, isth-Wesley
Publishing Companyith Edition 2011

Supplementary Textbooks

Foundations foMicrowave Engineering, R. E. Collin,, McGrg
Hill.

Credit

7

Prerequisites of the Course

( Attendance Requirements)

None (Attendance is required)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

CourseObjectives

The objective of this course is tearn transmission lines
waveguides microwave systems,impedance transformatiol
andimpedancematching techniques

Course Learning Outcomes

Students who succeed this course:

66.Understandasic issues about the transmission lines af
waveguides

67.Developthe skills of design and analyze passive
microwave components and impedance matching netw

68.Solve poblenswith SMITH Chart in transmission lines

69.Developthe basic skills of problem sohgrin the field of
microwave engineering

Instruction Methods

Faceto-face

Weekly Schedule

131. INTRODUCTION: Review of electromagtie theory,
Maxwel | 6s, elmawndamny cond
(wave) equation.

132. PLANE WAVES: Plane waves in lossless megiane
waves in lossy media, skin depth, group velocity, pk
velocity.

133. TRANSMISSION LINE THEORY: Field analysis ¢
transmission line; general transmissiore equations
transmissioHdine parameters.

134. TRANSMISSION LINE THEORY: Wave
characteristics on annfinite transmissiodine. Wave|
characteristics on an finite transmissiores.

135. TRANSMISSION LINE THEORY: The terminate
lossless transmissidine, lossy transmissiclines.
Reflection on transmission lines.




136. TRANSMISSION LINE THEORY: Reflectiof
coefficient and standing/ave ratio, power on transmissid
line.

137. TRANSMISSION LINE THEORY: The Smith chat
admittances on Smith chart

138. TRANSMISSION LINE THEORY: The Smith chd
applications

139. IMPEDANCE MATCHING: Analyzing solutions fo|
singlestub, doublestub, shunt and series stubs.

140. IMPEDANCE MATCHING: Applying for singlestub,
doublestub, shunt and series stubs with Smith chart.
141. TRANSMISSION LINE AND WAVEGUIDES:
General solutions for TEM, TE and TM waves, transv
electromagnetic waves, transverse mégnewaves,

transverse

142. TRANSMISSION LINE AND WAVEGUIDES:
Rectangular waveguides; TM waves in rectang
waveguides, TE waves in rectangular waveguides.

143. TRANSMISSION LINE AND WAVEGUIDES:
Circular waveguides; TM waves in circular waveguides
waves in cicular waveguides.

144. MICROWAVE RESONATORS: Excitation g
resonators, rectangular resonators, quality facto
resonators.

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical courskours

Internet browsing, library work

Reading Tasks

Preparation of Midterm and Midterm Exam
Term Project

Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers | Total Weighting

(%)
Midterm Exams 2 67
Assignment - -
Application 5 33
TermProject - -
Practice - -
Quiz - -
Percent of Ierm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -




Total Total
Activit N Duration Period
’ of Weeks (weekly Work
hour) Load
Weekly TheoreticaCourse
y 14 3 42
Hours
Weekly Tutorial Hours 14 2 28
Reading Tasks 14 2 28
Internet and library search 14 2 28
Material Design and 0
Implementation
Term Project Preparation - - 0
Workl - -
ezl Preparing a Presentation - - 0
Presentations - - 0
Midterm Exam and
Preperation for Midterm 2 10 20
Exam
Final Exam and Preperati
a. am and Preperatio 1 20 20
for Final Exam
Other (Quizzes and 0
preparation for quizzes)
Total Workload 166
Total Workload 25 6.64
Course Credit (ECTS) 7
No Program Outcomes 4 |5
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
knowledgein these areain complex
engineering problems.
Ability to identify, formulate, and solve
o . co complex engineering problems; ability X
Contrlbutlon LEVE| Between COUI’SELearnII’]g to select and app'y proper analysis and
Outcomes and Program Outcomes modeling methods for this purpose
Ability to design a complex system,
processdevice or product under
realistic constraints and conditions, in
(efe:] ) X
such a way as to meet the desired
result; ability to apply modern design
methods for this purpose.
Ability to devise, select, and use mode
techniques and tools needed for
analyzing and solving complex problen
cat - ) ! o X
encountered in engineering practice;
ability to employ information
technologies effectively
Ability to design and conduct
Co® : X
experiments, gather data, analyze and




interpret results for investigating
complex egineering problems or
discipline specific research questions

C®

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally anth writing;
knowledge of a minimum of one foreig
language; ability to write effective
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and
intelligible instructions

(of¢ ]

Recognition of the need for lifelong
learning; ability to access information, {
follow developments in science and
technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice

cao

Knowledge about business life practice
such as project management, risk
management, anéhange management
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cai

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences

engineering solutions
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Course Description Form

Course Code and Name

EEE542 MICROWAVE TECHNIQUE I

Course Semester

8

Catalog Content

Passive reciprocal armabnreciprocal devices. Electromagne
resonators. Periodic structures and microwave filte
Microstripline structures and coupled lines. Solid st
microwave devices.

Textbook

Microwave Engineering, David M. Pozar, Addisiesley
Publishing Company.

Supplementary Textbooks

Foundations for Microwave Engineering, R. E. Collin,, McG
Hill.

Credit

6

Prerequisites of the Course

( Attendance Requirements)

EEE51Microwave Technigue(Attendance is required)

Type of the Course

Elective

Instruction Language

English

Course Objectives

The objective of this course is l@arn microstripline structures
and solid state microwave devices.

Course Learning Outcomes

Students who succeed this course:

70.Gain the ability of analyze and design the passive RF ¢
microwave circuits

71.Design passive microwave components, due to their
motivational and practical valuEnow methods used for
analysis and logic behind these design

72.Cananalyze and design the active RF and microwave
amplifiers

73.Cananalyze and design theditator

74.Designactive microwave componerdsie to their
motivational and practical value. Knomvethods used for
analysis and logic behind these design

Instruction Methods

Faceto-face

Weekly Schedule

145. Introduction to microwave and a brief reminding ab
electromagnetic theory

146. Terminations

147. Attenuators

148. Phase Shifters

149. Directional Couplers

150. Power Dividers

151. Circulators

152. Active Microwave Components

153. Introduction to Active Microwave Circuits

154. Noise in Microwave Circuits

155. Detectors and Mixers

156. Transistor AmplifieDesign

157. Oscillator Design

158. PIN Diode Control Circuits




Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Reading Tasks

Preparation oMidterm and Midterm Exam

Term Project

Final Exam and Preparation for Final Exam

Numbers | Total Weighting
(%)
Midterm Exams 2 67
Assignment - -
Application - -
TermProject 1 33
o Practice - -
Assessment Criteria
Quiz - -
Percent of Irerm 60
Studiey(%)
Percentage of Final 40
Exam to Total Score (%)
Attendance - -
Total
Activit NTcrﬁil ; Duration Period
- ofl\JNeeeks (weekly LRl
hour) Load
Weekly Theoretical Course 14 3 42
Hours
Weekly Tutorial Hours - - -
Reading Tasks 14 2 28
Workload Internet and library search 14 2 28
Material Design and i i 0
Implementation
Term Project Preparation 8 2 16
Preparing a Presentation 1 8 8
Presentations 1 1 1
Midterm Exam and
Preperation for Midterm 2 10 20
Exam




Final Exam and Preperatio
for Final Exam

20

20

Other (Quizzes and
preparation for quizzes)

Total Workload

143

Total Workload 25

5.72

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.

Cca

Ability to identify,formulate, and solve
complex engineering problems; ability
to select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
process, device or product under
realistic constraints and conditions, in
such a way as to meet the desired
result; ability to apply modern design
methods for this purpose.

Cat

Ability to devise, select, and use mode
techniques and tools needed for
analyzing and solving complex problem|
encountered in engineeringractice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex engineering problems or
discipline specific research questions

C®

Ability to work efficiently in intra
disciplinary and mukdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreig
languageability to write effective
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and
intelligible instructions

Ca

Recognition of the need for lifelong
learning;ability to access information, tq
follow developments in science and
technology, and to continue to educate
him/herself

Cco®

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards 8ed in engineering practice

cao

Knowledge about business life practice|
such as project management, risk
management, and change manageme

awareness in entrepreneurship,




innovation; knowledge about
sustainable development

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and

CA1l | contemporary issues of the century X
reflected into the field of engineering;
awareness of the legal consequences
engineering solutions
¢KS /2dNBSQa [ SOGAINBNY soacssoc  Prof. Dr. Nursel




Course Description Form

Course Code and Name

EEE543 RADIO WAVE PROPOGATION

Course Semester

7

Catalog Content

Wave propagation in free spaceSpread backedhannel,
electromagnetic  field attenuation in free  spad
Electromagnetic communication links; LOS model, reflec
refraction and diffraction. Scattering, Rayleigh's criteri
surface waves. Atmospheric losses. The noise and losses
communication devices. Earth surface effect in communicg
links. Effect of the ionosphere in communication. Effect of
troposphere in communications. Noise and interference.
quality account. Transmission modeling.

Textbook

Robert E. Collin, Antennas and Radiowave Propagation
McGrawHill C.A.Balanis, Antenna Theory : Analysis and
Design,Wiley.

Supplementary Textbooks

Stutzman and Thiele, Antenna Theory and Design, Wiley.
Krauss, Antennas, McGratill

Credit

6

Prerequisites of the Course

( Attendance Requirements)

EEE35Electromagnetic Wavdg#ttendance is required)

Type of the Course

Elective

Instruction Language

English

Course Objectives

The objetive of this course is to leatthe details ofnoise and
interference concepts who wused in electromagne
communications.

Course Learning Outcomes

Students who succeed this course:

1. Understandhe principles of the propagation of the
radiowaves

2. Understanctlectromagnetic communication links and the
effect of earth on communication links.

B. Developthe skills of solving the engineering problems an
design

Instruction Methods

Faceto-face

Weekly Schedule

159. Review of el ectr omaeguaterng
, boundary conditions, H

160. Wave propagation in free space

161. Attenuation of the electromagnetic field in free spag

162. Electromagnetic communication links; LOS mod
reflection, refraction and diffraction.

163. Scattering, Ragigh's criterion, surface wave.

164. Atmospheric attenuation

165. Attenuation by rain, fog, snow, etc.

166. Noises and losses in communication devices.

167. Earth effect in communication links.

168. The effect of ionosphere on communication.




169. The effect of troposphere on communication.
170. Noise and interference.
171. Link budget. Transmission modeling.
172. Homework Presentations

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoreticatourse
Internet browsing, library

Reading Tasks

hours

work

Preparation of Midterm and Midterm Exam

Final Exam and Preparation for Final Exam

Numbers | Total Weighting
(%)
Midterm Exams 2 67
Assignment - -
Application - -
TermProject 1 33
o Practi - -
Assessment Criteria actice
Quiz - -
Percent of Irerm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
Ny Total 1 5yration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 3 42
Hours
Weekly Tutorial Hours - - -
Workload Reading Tasks 14 2 28
Internet and library search 14 2 28
Material Design and i i 0
Implementation
Term Project Preparation 8 2 16
Preparing a Presentation 1 8 8
Presentations 1 1 1




Midterm Exam and
Preperation for Midterm 2
Exam

10

20

Final Exam and Preperatig
for Final Exam

20

20

Other (Quizzes and
preparation for quizzes)

Total Workload

143

Total Workload 25

5.72

Course Credit (ECTS)

Contribution Level Between Courselearning
Outcomes and Program Outcomes

No

Program Outcomes

ca

Adequate knowledge in mathematics,
science and engineering subjects
pertaining to the relevant discipline;
ability to use theoretical and applied
knowledgein these areain complex
engineering problems.

ca

Ability to identify, formulate, and solve
complex engineering problems; ability
to select and apply proper analysis and
modeling methods for this purpose

Ca

Ability to design a complex system,
processdevice or product under
realistic constraints and conditions, in
such a way as to meet the desired
result; ability to apply modern design
methods for this purpose.

cat

Ability to devise, select, and use moder
techniques and tools needed for
analyzing and solving complex problen
encountered in engineering practice;
ability to employ information
technologies effectively

Co

Ability to design and conduct
experiments, gather data, analyze and
interpret results for investigating
complex egineering problems or
discipline specific research questions

C®

Ability to work efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

cao

Ability to communicate effectively in
Turkish, both orally anth writing;
knowledge of a minimum of one foreigr]
language; ability to write effective
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and
intelligible instructions

Cca

Recognition of the need for lifelong
learning; ability to access information, {
follow developments in science and
technology, and to continue to educate
him/herself

Co®

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on

standards used in engineering practice




cao

Knowledge about business life practice
such as project management, risk
management, andhange management;
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cai1

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences

engineering solutions
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Course Description Form

Course Code and Name

EEE454 ANTENNAS

Course Semester

8

Catalog Content

Antenna parameters. Wire typed antennaRadiation from
aperture antennas. Transmitter and receiver antennas. Ante
arrays. Reflector antennas. Energy transfer between anten
Ground wave and sky wave propagation. Sate
communications. Introduction to radar systems.

Textbook

C.A.Balanis, Antenna Theory : Analysis and Design, \Blitty
Edition 2005

Supplementary Textbooks

Stutzman and Thiele, Antenna Theory and Design, Wiley
Krauss, Antennas, McGraill

Credit

7

Prerequisites of the Course

( Attendance Requirements)

EEE35{Attendance is required)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

The objective of this course is to learantenna parameters|
different types of antennas, radiation diagrams a@ntpbedance
of antennas. Students are also informed about ground wa|
propagation and Radar systems.

Course Learning Outcomes

Students who succeed this course:

75.Understarthe fundamentals of antenna theory

76.Comprehendhe basic properties of various types of
antennas and analyze methods

77 Understandhe principles of the propagation of radio wav

78.Developthe skills of solving the engineering problems an
design

Instruction Methods

Faceto-face

Weekly Schedule

173.REVIEW OF FUNDAMENTALS OF
ELECTROMAGNETKC RADI ATI
Equations, Boundary Conditions, propagation
Electromagnetic Waves, Poynting vector.

174, FUNDAMENTAL PARAMETERS OF ANTENNAS]
Radiation Pattern, Radiation Power Density, Radig
Intensity, Directivity.

175.FUNDAMENTAL PARAMETERS OF ANTENNAS:
Gain, Antenna Efficiency, Bandwidth, Polarization, In
Impedance.

176.RADIATION INTEGRALS: The Vector Potentials fq
Electric and Magnetic Current Sources, Solution of
Inhomogeneous Vector Potential Wave Equation.

177.RADIATION INTEGRALS: FarField Radiation, Duality
Theorem, Reciprocity and Reaction Theorems.




178.LINEAR WIRE ANTENNAS: Infinitesimal Dipole, Sma
Dipole, Region Separation, Finite Length Dipole, H
Wavelength Dipole.

179.LINEAR WIRE ANTENNAS: Image TheoryVertical
Electric Dipole, Horizontal Electric Dipole.

180.RECEIVING ANTENNAS: Polarization Mismatch fq
Antennas, Friis Transmission Formula, Radar Ra
Equation, Antenna Noise Temperature.

181.LOOP ANTENNAS: Small Circular Loop, Circular Log
of Constant CurrentCircular Loop with Noruniform
Current, Ferrite Loop.

182.ANTENNA ARRAYS: Two-Element Array, NElement
Linear Array, Design Procedures, Planar Arrays, Cirg
Arrays, design Considerations.

183.HORN ANTENNAS: EPlane Sectorial Horn, {Plane
Sectorial Horn, Pymaidal Horn, Design Procedures.

184.REFLECTOR ANTENNA : Plane Reflector, Parabqg
Reflectors

185.BASIC PROPAGATION MODELS: Definition of Patf]
Loss, Noise Modeling, Free Space Loss, Plane Earth
Link Budgets.

186.SATELLITE FIXED LINKS: Tropospheric Effectg
lonospheric Effects, Satellite Earth Station Antennas.

Teaching and Learning Methods

(These are examples. Please fill which activities
use in the courge

Weekly theoretical course hours

Internet browsing, library work

Reading Tasks

Preparation of Midtermand Midterm Exam
Term Project

Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers | Total Weighting

(%)
Midterm Exams 2 67
Assignment - -
Application 5 25
TermProject 1 8
Practice - -
Quiz - -
Percent of Ierm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -




Total Total
Activi Numb Duration Period
o of L\l/r\?eeekrs (weekly Work
hour) Load
Weekly Theoretical Course 14 3 42
Hours
Weekly Tutorial Hours 14 2 28
Reading Tasks 14 2 28
Internet and library search 14 2 28
Material Design and - - 0
Implementation
Term Project Preparation 7 1 7
Workl . .

o G Preparing a Presentation - - 0
Presentations 1 1 1
Midterm Exam and 2 10 20
Preperation for Midterm
Exam
Final Exam and Preperatia 1 20 20
for FinalExam
Other (Quizzes and - - 0
preparation for quizzes)

Total Workload 174
Total Workload 25 6.92
Course Credit (ECTS) 7
No Program Outcomes 1|2 4 |5
Adequate knowledge in mathematics,
science and engineering subjects
ca pertaining to the relevant discipline; X
ability to use theoretical and applied
knowledgein these areas in complex
engineering problems.
Ability to identify, formulate, andolve
o . co complex engineering problems; ability X
Contrlbutlon Level Between COUfSGLeaI’nIng to select and app'y proper analysis and
Outcomes and Program Outcomes modeling methods for this purpose
Ability to design a complex system,
process, device or product under
realistic constraints and conditions, in
(ofe:} . X
such a way as tmeet the desired
result; ability to apply modern design
methods for this purpose.
Ability to devise, select, and use mode
techniques and tools needed for
analyzing and solving complex problen
cat - ; ! o X
encountered in engineering practice;
ability toemploy information
technologies effectively
Ability to design and conduct
(ofe 3} . X
experiments, gather data, analyze and




interpret results for investigating
complex engineering problems or
discipline specific research questions

Ca®

Ability towork efficiently in intra
disciplinary and mukhdisciplinary teams;
ability to work individually

co

Ability to communicate effectively in
Turkish, both orally and in writing;
knowledge of a minimum of one foreig
language; ability to write effeate
reports and comprehend written
reports, prepare design and production
reports, make effective presentations,
and give and receive clear and
intelligible instructions

Cax

Recognition of the need for lifelong
learning; ability to accedaformation, to
follow developments in science and
technology, and to continue to educate
him/herself

Co

Consciousness to behave according to
ethical principles and professional and
ethical responsibility; knowledge on
standards used in engineeripgactice.

cao

Knowledge about business life practice
such as project management, risk
management, and change manageme
awareness in entrepreneurship,
innovation; knowledge about
sustainable development

cai

Knowledge about the global and social
effects of engineering practices on
health, environment, and safety, and
contemporary issues of the century
reflected into the field of engineering;
awareness of the legal consequences

engineering solutions
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Course Description Form

Course Code and Name

EEEB56 ELECTROMAGNETIC MODELLING

Course Semester

8

Catalog Content

Finite-difference timedomain method. Yee cell. Absorbin
boundary conditions. Simulation of wave propagation. F
element method. High frequency methods. Method of mom
Application of numerical and high frequency methods to ant
and microwave problems.

Textbook

1) Numerical Techniques in ElectromagnetiddsN. O. Sadiku
CRC Press, 2001, Second Edition.

Supplementary Textbooks

Credit

Prerequisites of the Course

(Attendance Requirements)

EEE351Attendance is compulsory)

Type of the Course

Elective (Compulsory for the selected package)

Instruction Language

English

Course Objectives

To get the maximum amount of knowledge about the widely
used numerical methodis the solution of electromagnetic
problems.

Course Learning Outcomes

Students who succeed this course:
1. Know finite difference method and apply to two dimensig
problems.
2. Know two and three dimensional formulations of fin
difference time domaimethod.

3. Know one dimensional formulation of finite difference ti
domain method and apply it.

4. Simulate wave propagation by using finite difference t
domain method.

5. Know finite element method and apply to two dimensiona
problems.

Instruction Methods

Faceto-face

Weekly Schedule

1) Review of electromagnetic theory.

2) Classification of electromagnetic problems.

3) Separation of variables in rectangular coordinates.

4) Separation of variables in cylindrical coordinates.

5) Finite difference mod.

6) Finite difference method: Application.

7) FDTD formulation for transverse magnetic (TM) waves.
8) FDTD formulation for transverse electric (TE) waves.

9) Finite element method.



http://www.amazon.com/Matthew-N.O.-Sadiku/e/B001H6P240/ref=ntt_athr_dp_pel_1

10) Finite element method: Application.

11) Moment method.

12) Momentmethod: Application.

13) High frequency methods.

14) High frequency methods: Application.

Teaching and Learning Methods

(These are examples. Please fill which activities |
use in the courge

Weekly theoretical course hours

Term Project
Final Project
Presentations

Numbers Total
Weighting
(%)
Midterm Exams - -
Assignment - -
Application - -
Projects 3 100
Assessment Criteria
Practice - -
Quiz - -
Percent of Ierm 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%
Attendance - -
Total
w e Duration Period
Activity Number (weekly Work
of Weeks hour) Load
Weekly Theoretical Course 14 3 42
Hours
Workload Weekly Tutorial Hours - - 0
Reading Tasks 14 2 28
Internet and library search - - 0
Material Design and i i 0
Implementation
Term Project Preparation 4 12 48







