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Course Book :SUBJECT MATTER
Objectives of the subject:
ASdilg 3 dxilels
Objec. 1 1.Have Brief Idea about Electricity and Electronics
) 26l
Objec. 2 2.Bnderstanding the meaning of electronic tools and their applications.
¥ sl
3.Mo learn about semiconductor which is the most important sub material in the electronic.
Objec. 3
Y ol
Objec. 4 4.Enow and try to Make a intelligent and techno-logistic day by electronic.
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Prer isites in terms of k ledge, skills and other competencies:
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Semiconductor, Electron transition , Electrical Conductivity of Semiconductors, Physical Properties of Semiconductors
knowl. 1
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Learning outcomes (for the subject chosen in line 7) :
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DG Joseas ( kind of activities)
Having successfully completed this module, you will be able to demonstrate knowledge and understanding of:
Lol I_L02 Semiconductors materials, electrical and physical properties
Semiconductors materials Band Gap, Electrical conductivity
Lo2 I_LO5
Los I_L06 P-N Junction
Lo4 1_S04
Application of Diodes
LO5 1_S06
Special Diodes
Program content
Form of classes Topics of lectures Number of Hours
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Chapter One:  1.1RBtomic particle
1.2@rbital shells
1.3@he valance shells
1.4Bnergy levels
Chapter One 1.58table and unstable atom
1.6Bnergy band diagrams 7
1.7Band theory of solid
1.8msulator energy band
1.98emiconductor energy band
Chapter Two: 2.1Bhtroduction
2.28emiconductors Definition & Atomic Structure
2.38emiconductor martials properties
2.4@onduction in Semiconductors
2.5Band Gap of Semiconductors
2.6Bhtrinsic Carrier Concentration
2.7Ponor and Acceptor in Semiconductor
2.8Poping of carrier
2.9@arrier density
Chapter Two 2.10@alculation of fermi integral
2.11@arrier density at zero kelvin 10
2.12WAass action law
2.13Bhtrinsic fermi energy
2.14Poped semiconductor
2.15Bbnization energy model
2.16Memperature dependency
2.17Mon-equilibrium carrier density
Chapter Three3.0mtroduction
3.10he diode
3.2Bormation of depletion region
3.3Barrier potential
3.4Bnergy diagrams of PN junction and depletion region
3.5Piffusion and drift of carrier (Einstein relation)
3.6Biasing a diode
3.7Borward bias
Chapter Three 3.8Reverse bias3.9Reverse breakdown
3.10Floltage-Current characterization of a diode 8
3.118-I characterization for forward bias
3.128-I characterization for reverse bias
3.13BC and AC resistance of p-n junction




Chapter Four: 4.0Bhtroduction
4.1Half-Wave rectifier
4.2Bull-Wave rectifier
4.3Power supply filter and regulator
4.4Biode limiting and clamping circuit
Chapter Four 4.58oltage multiplier 8
4.68ystem application
Chapter Five: 5.1Zener diode
5.2Eight Emitting Diode
5.3Baser diode
5.48chottky diode
5.5 Varactor diode
Chapter Five 6
Topics of exercises ( Activity) Number of Hours
ONEduidn JEGAL e sosle)
Exe. 1 Chapter One 2
[t LS TIRTTY
Exe. 2 Chapter Two 4
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Exe. 3 Chapter Three
LTI 2
Exe.4 Chapter Four 2
£ Ausiauia
Exe.5 Chapter Five
EPRTTOWY 2
Exe. 6
Topics in seminars (or other classes) Number of Hours
Jlisoss JEGAL OS50, $oyle)
Sem. 1 Topics will be confirmed prior to the seminar
Sem. 2 Topics will be confirmed prior to the seminar
Subjects of laboratories Number of Hours
4836 G5 Gal 508 Goske)
Lab.1 Induction :PSIM,diode and semiconductor tools introductione 3
ARy
Lab.2 Experiment 1 : diode characterization Ge 3
Y 4885
Lab.3 Experiment 2 :diode characterization Si 3
¥ 4580
Lab. 4 Experiment 3 :Visiting Outside Project 3
PR
Lab.5 Experiment 4 : diode characterization Ze 3
o 453
Lab.6 Experiment 5: diode characterization LED 3
Rt}
Lab.7 Experiment 6 : Determining the capacitance of a plates in free space 3
v akds Objects of the experiments
Lab.8 Experiment 7 : Half-Wave Rectifier 3
88l Full-Wave Rectifier
Didactic methods Comments
294599 4ily JEEY) oS
Vedio learning method Vedio , Powerpoint , Other
. - . Google Meet , Unvirsity Portal
E-intro lecture, laboratory or auditorium exercises;
. Online meet
Usin gstudent-Centred Approcah
PBL
Student workload
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Form of activity Mean number of hours to complete a given activity
8945 4> 35 G5 FhuSIr 35S 95 3 OSAS Giosis
Contact hours with lead subjects 66
108 4xS 0yt By JaS4 Suiogdy (15043
Preparing for the lab or exercises 50
SVl (helaids 9 4536 ) ogguealels
Preparing to pass 20
095705 33 S)Soual
Work in the library 0
S d 03,58
Preparing the project 26
03in 4 0S8
Sum: 35 162
ECTS sums for obligatory subjects (PO, PP and PK) PO: 26,25, PP: 28 PK: 42 SUM: 19
Literature or Bibliography
primary:
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Semiconductor Physics and Devices
Further:
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https:/A i icati f-diodes/ https:/A digikey diode-basic-operati d- icati i com/led4.htm hysi d-radio-electroni ic-devi d-cil
i i definit king.html https: lectronics-tutorial i _5.html
Lead person (academic title, first name, last name, email address)
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1 ILecturer, Mr Farhad Muhsin Mahmood, farhad.mahmood@uoh.edu.iq

Methods of verification of learning outcomes
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Passing criterion Verification method Comments
997900 31505094 0lzh cawosd 58y CesS
Efektl Semiconductors Materials and Physical Properties of them Activity during classes,

Test, written exam

Efekt2 Band gap of the Semiconductors Activity during classes,
Test, written exam

Efekt3 Diodes Activity during classes,
Test, written exam

Efekt4 Diode application Activity during classes,
Test,written exam

Efekt5 Special Diodes Activity during classes,
Test, written exam

Efekt6, Efekt7

Course requirements
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mark of the course includes:

1- Pop Activity of the course (60 marks).

2- Midterm exams (15 marks).

3- The final exams (25 marks).

The final mark of the course includes 25% of the final mark, 15% of the midterm and %60 of the Activity




Other useful information about the item
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1 Information on where to read the teaching materials University website, Portal and online meet
2 Information about the place of classes Virtual Head office, information board
A schedule of classes in accordance
3 Information on the dates of classes (course schedule] N .
¢ ! with the established schedule
4 Information on the dates and place of consultation of teachers conducting the subject Virtual Head's office, information board




