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Module Information
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Module Title Physical Electronics Module Delivery
Module Type BASIC

Module Code PCS114 XIheory

ECTS Credits 5 Krutorial

SWL (hr/sem) 125

Module Level 1 Semester of Delivery 1
Administering Department PCS College PPE

Module Leader Omar Assi Hussein e-mail omar-assi8l@tu.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor None e-mail None

Peer Reviewer Name e-mail

Scientific Committee Approval

Date

08/06/2023

Version Number 1.0

Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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1. To develop problem solving skills and understanding of electronics through

Module Objectives the application of techniques.

. o To understand voltage, current and power from a given circuit.
Loy Blal C3laf 8 P &

Objectives lie in three separate areas of physical electronics.

4. The first relates to the properties of semiconductors, the second to
thermionic emission problems, and the third to the improvement of
instrumentation.

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

1. Ability to discuss Properties of Semiconductors: Electronic in solid , energy
bands, and Conductivity.

Module Learning

Outcomes iy . e . . . . .
2. Ability to discuss Diffusion and drift, basic equation of semiconductor device

Sl |l operation and PN Junction .

°2 _;J‘ o 3. Ability to discuss Photonic Devices : Light absorption and emission in

dwlyd|

semiconductor, laser fundamentals, photo — detectors and Solar cell.
4. Ability to discuss Switching, (CE), (CB)and (CC) configuration.
5. Ability to discuss PIN detectors, thermal detectors, and spectral response.

Indicative content includes the following.

This course covers fundamentals of Properties of Semiconductors: Electronic in
solid , energy bands, and Conductivity, mobility, life time recombination. [15 hrs]

Diffusion and drift, basic equation of semiconductor device operation and PN
Junction: Depletion region capacitance. [10 hrs]

Indicative Contents
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Also discuss Photonic Devices : Light absorption and emission in semiconductor,
laser fundamentals, photo— detectors and Solar cell. [15 hrs]

PIN detectors, thermal detectors, and spectral response and Switching, (CE),
(CB)and (CC) configuration . [15 hrs]

Revision problem classes [6 hrs]

Learning and Teaching Strategies
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Strategies Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time




some sampling activities that are interesting to the students.

refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering types of simple experiments involving

Student Workload (SWL)
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Structured SWL (h/sem) 5 Structured SWL (h/w) .
Jad)l I CJlall elasiall gyl o) bee gl IUal) @atiall guyldl Joell

Unstructured SWL (h/sem) 73 Unstructured SWL (h/w) -
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Total SWL (h/sem)
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Module Evaluation
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Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 20% (20) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab.
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introduction - Charge carries in semiconductors, Transport mechanism

Week 2 Diffusion and drift, basic equation of semiconductor device operation
-PN Junction: Depletion region capacitance

Week 3

-Current component in PN junction |-V characteristics




Week 4 Effect of temperature.. forward and reverse biasing
Week 5 Switching time, diode equivalent circuit, real diode
Week 6 Ideal diode , load diode
Week 7 | Application of PN Junction : Rectification . half wave, full wave
Week 8 Clipping, zener diode, voltage regulation, tunnel, reactor
-LED, photodiode, laser diode
Week 9
-Photovoltaic effect. The photoconductive effect
Week 10 | Photonic Devices : Light absorption and emission in semiconductor
-laser fundamentals, photo — detectors
Week 11
-Solar cell, PIN detectors, thermal detectors, and spectral response
-Bipolar Junction Transistors: Construction
Week 12 | -Current conduction mechanism, leakage currents
-Static characteristic
-Switching, (CE), (CB)and (CC) configuration
Week 13
-Biasing, D.C load line
-FET and MOSFET: Construction, theory of operation
Week 14
-Static characteristics, transfer characteristics
Week 15 | Biasing, D.Cload line
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
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Text

Available in the Library?

Physics Electronic: Physics Electronic

Required Texts Yes
Recommended
Texts
Websites
Grading Scheme
CAL?-JJ.H Lo
Group Grade el Marks % | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good du 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leodl W) )y | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




