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DC Electrical circuits
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° The first objective is to give students dguyal) Balal) ilaa)
fundamentals of Electrical circuits, while the
second is to teach them several of the important
fields of applications of Electrical circuits.

alally el a4

The main strategy that will be adopted in delivering this module is to encourage students’ L)
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Rl Ay LY

ool Al | abail) Ak | pauagall o) Bangd and | Augllaal) aleil) cilajda | cleladl | gl

Quiz+ HW. + Mid | e+ @i | Ohm’s Law, Power, Demonstrate a
Efficiency, Energy fundamental
understanding of
Lab 1: Use of electrical electrical circuit
circuits Instruments and theory, principles,
Ohm’s Law. .

and terminology.
Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,




current, and power in
circuits.

Quiz+ HW. + Mid

Series Circuits,
Voltage Sources in
Series, Kirchhoff’s
Voltage Law,

Lab 2: Series-Parallel
circuits.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.
Apply Ohm's law,
Kirchhoff's laws,
and other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power
in circuits.

Quiz+ HW. + Mid

Voltage Divider Rule,
Voltage Sources and
Ground, Double-
Subscript Notation

Lab 2: Series-Parallel
circuits.

e Analyze and solve basic
DC and AC circuit
problems using
various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit theorems
to analyze circuit
behavior and
calculate voltage,
current, and power in
circuits.

Quiz+ HW. + Mid

Parallel Elements,
Total Conductance and
Resistance, Parallel
Circuits, Kirchhoff’s
Current Low.

Lab 3: Kirchhoff’s Law.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws,
and other circuit
theorems to analyze
circuit behavior and
calculate  voltage,
current, and power
in circuits.

Quiz+ HW. + Mid

Current Divider Rule,
Voltage Sources In
Parallel, Open And
Short Circuits.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.
Apply Ohm's law,
Kirchhoff's  laws,
and other circuit
theorems to analyze
circuit behavior and
calculate  voltage,
current, and power
in circuits.

Design and

construct basic




electrical  circuits,
including  voltage
dividers, current
dividers and basic
signal circuits.

Quiz+ HW. + Mid

Series-Parallel
Networks, General
Approach, Reduce and
Return Approach,
Block Diagram
Approach, Descriptive
Examples, Ladder
Networks

Lab 4: Star delta
transformation.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits.

Miterm Exam 1

Quiz+ HW. + Mid

Methods Of Analysis
And Selected Topics
(Dc), Current Sources,
Source Conversions,
Current Sources In

Parallel, Current
Sources In Series cont.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret

circuit diagrams and
schematics.

Quiz+ HW. + Mid

Branch-Current
Analysis, Mesh
Analysis (General

Analyze and solve
basic DC and AC
circuit problems




Approach), Supermesh
Currents, Mesh
Analysis (Format
Approach)

Lab 5: Superposition,
Thevenin and Norton’s
theroems.

using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret
circuit diagrams and
schematics.

Quiz+ HW. + Mid

Branch-Current
Analysis, Mesh
Analysis (General
Approach), Supermesh
Currents, Mesh
Analysis (Format
Approach) cont.

Lab 5: Superposition,
Thevenin and Norton’s
theroems.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret
circuit diagrams and
schematics.

Quiz+ HW. + Mid

Nodal Analysis
(General Approach),
Supernode, Nodal

Analyze and solve
basic DC and AC
circuit problems

Week 11




Analysis (Format
Approach),

Lab 5: Superposition,
Thevenin and Norton’s
theroems.

using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

lyze and interpret

uit diagrams and

schematics.

Quiz+ HW. + Mid

Nodal Analysis
(General Approach),
Supernode, Nodal
Analysis (Format
Approach) cont.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits,  including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

lyze and interpret

uit diagrams and

schematics.

Week 12

Quiz+ HW. + Mid

Bridge Networks, Y-D
(T-P) And D-Y (P-T)
Conversions

e Analyze and solve
basic DC and AC
circuit problems

Week 13




using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret
circuit diagrams and
schematics.

Bridge Networks, Y-D Analyze and solve
(T-P) And D-Y (P-T) basic DC and AC
Conversions circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

lyze and interpret

uit diagrams and

schematics.

Week 14

Preparation for
final exam

Week 15
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10% (5) Quizzes

4% (1) Online Assignments

10% (10) Projects

6% (2) Report

10%(10) Lab

10% (10) Midterm Exam

50% (50) Final Exam
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oductory Circuit Analysis, by Boylestad,10™ ( Cidng cﬁ Tungiall ) i ol 5, el Sl

Ed., 2005.

Theory and Problems in Electrical circuits, by Al e Al A sl aaliadle o
MahmoodNahvi& Joseph A. Administer, 4 = = ) & s ‘s_d ’ @ﬂj ’

Ed., McGraw-Hill, 2003. ( e pylail)
Principles and applications of electrical i
engineering, by Rizzoni, 3"Ed., McGraw-Hill,
2005.
Electric circuits ,byNilsson, 7"Ed., Prentice-
Hall, 1999.
Schaum’s outline of Theory and Problems of
basic circuit analysis, by John O|. Malley, 2"
Ed., McGraw-Hill, 1992.

extbook of Electrical technology , byB.L.

raja and A.K. Theraja,S.Chand & Company

Ltd., 2009
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1. Introduce students to some basics of Loyl 5alal) Cilaa)
mathematics, which contribute to
understanding some of the theories
Based on solutions to some
engineering problems




2. Solving some engineering problems
using basic mathematics theories
o The ability to find solutions to

problems through mathematical methods and
drawing.

al) Al cbadlng) .4
pleilly aalanl) Gl i

The main strategy that will be adopted in delivering this module is to encourage La) i
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering types of simple experiments involving

some sampling activities that are interesting to the students.
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Quiz+H.W.+mid PRE-CULCULUS, knowledge of
EXPONENTIAL and Algebraic and
logarithmic functions, trigonometric
properties and plots functions, their
types, properties,
and graph.
knowledge of the
limits and
continuity of the
functions.
Teaching students
to evaluate the
limits of algebraic
and trigonometric
functions and to
benefit from their
definition in
solving some
Engineering
problems and also
finding the
solutions.

Quiz+H.W.+mid Trigonometric and knowledge of
hyperbolic functions , Algebraic and
properties and plots trigonometric
functions, their
types,  properties,
and graph.
knowledge of the
limits and
continuity of the
functions.
Teaching students
to evaluate the
limits of algebraic
and trigonometric
functions and to
benefit from their
definition in
solving some
Engineering




problems and also
finding the
solutions.

Quiz+H.W.+mid Derivative, chain rule Teaching students
and limits to define
derivatives, find
their solutions, and
benefit from them
in some
applications.
Quiz+H.W.+mid Engineering . Teaching
Applications students to define
derivatives, find their
solutions, and benefit
from them in some
applications.
The ability to
Drawing functions
and extracting the
optimization,  as
well as the
meaning of the rate
of change by using
derivatives.
Quiz+H.W.+mid Integration knowledge the
concept of
integrals and
finding the results
of definite and
indefinite
integrals.
Quiz+H.W.+mid Integral applications knowledge the

concept of integrals
and finding the
results of definite
and indefinite
integrals.

Quiz+H.W.+mid Exam 1
Quiz+H.W.+mid Methods of integration-1 knowledge the
concept of
integrals and
finding the results
of definite and
indefinite

integrals.

Quiz+H.W.+mid Methods of integration-2 knowledge the
concept of
integrals and
finding the results
of definite and
indefinite

integrals.

Quiz+H.W.+mid Complex number Week 10
Quiz+H.W.+mid Matrix Week 11
Quiz+H.W.+mid Matrix operations
(Cramer rule, Gauss Week 12
elimination, inverse)
Quiz+H.W.+mid Polar coordinates — 1 Week 13
Quiz+H.W.+mid Polar coordinates — 2 Week 14




Quiz+H.W.+mid Gkl + sk | Preparation for final
exam

Week 15

BE AP RR
20% (4) Quizzes
4% (2) Onsite Assignments
6% (2) Online Assignments
10% (10) Project
10% (10) 2 hrs Midterm Exam
50% (50) 3hr Final Exam

u,u::).\ﬂb (.LCJ\ ).J\..am. 'Y
orge B. Thomas, JR. and Ross L. (s of Lagiall ) Diglladll 5 j2all il
Finney “Calculus ”,11" Ed. 2010. '
orge B. Thomas, JR. and Ross L. (bad) ) dstyl) anlyal
Finney “Calculus ”,11" Ed. 2010.
THOMAS'CALCULUS | i Ly COlaall) gy (omsy ) suladl aadally il
Based on the original work by George B. (e ol
Thomas, Jr. Twelfth Edition )
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Laser Sciences

oA ey LY
LAER 111
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shaymaa.r.al-tahhan@nahrainuniv.edu.ig : JxsY) Shaymaa Riyadh Tahhan :axY)

JJ}.AS\ alaal .

oTo understand the fundamental concepts of Laser Laapdl) Balal) Cilaa)
principles.

oTo provide the knowledge of Laser beam
properties.

alally asbaill a4

Lectures included a very clear figures on each subject in mean. da il

Also, more clarification of schematics will be displayed on the white board.
Discussion and showing some attractive videos during class to clarify the
behavior of the light beam so they can interactive.
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4- Additionally, there are many exercises that the students could solve with others

interactivity and more as home works.

—

goasall gh Bansll and

dogllaal) aledl) cilaia

The Wave Nature of
Light

1. Recognize the
difference
between the
laser beam and
the ordinary
light.

The Spectrum and
Wavelength

List the various
terms
associated with
laser science.

Energy Levels and
States (Atoms and
Molecules)

Discuss the
energy levels of
atoms and
molecules.

Blackbody Radiation

Discuss the
energy levels of
atoms and
molecules.

The Boltzmann
Distribution

Discuss the energy
levels of atoms and
molecules.

Absorption,
Spontaneous and
Stimulated Emission

1. Summarize
what is meant
by stimulated
emission.

Week 6

Mid Exam

Week 7

Population Inversion

Week 8

G 6 6

Two Levels System
(Einstein Coefficient)

ve the Einstein
tions of the two
energy levels.

Week 9

Pumping Mechanisms

Veek 10

o 6

3 and 4 Energy Level
systems

Veek 11

B OEE EEE

G

Laser Light Beam
Characteristics (Spatial
and Temporal)

Explain the
laser light beam
characteristics.

Veek 12

Laser Light Beam
Properties (Coherency,
Directionality,
Monochromaticity,
Brightness, Brilliance)

Explain the
laser light beam
properties.

Types of Lasers
according to Active

nmarize a well-

wn types of laser




Medium

skl Preparatory week

=

before the final Exam

2 Neek 15

B ANT-RR

20% (10)

Quizzes

5% (10)

Onsite Assignments

10% (10)

Online Assignments

5% (10)

1

Projects

10% (10)

2 hr

Midterm Exam

50% (50)

hrY

Final Exam

U"‘:’Jﬂ\} (.L_"d\ JJLA.A.\Y

((ny of dngiall ) dsstladl) 5y al oSl

Optics, 4™ ed., Eugene Hecht 2002
Introduction to Modern Optics, 2" ed.,
Grant Fowles

Fundamentals of Optics, 4™ ed., Francis A.
Jenkins

(Laladl ) il anbyall

dadall EDadl) g mg sl aalially CiS)

(eoee oyl

1- The "Laser Adventure " by Rami ARIELI, freely

available online.

BC Choudhary, professor, NITTTR, Sector-26,
Chandigarh- 160019. Power point lectures online.
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AC Electrical circuits
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The first objective is to give students
fundamentals of Electrical
second is to teach them several of the important
fields of applications of Electrical circuits.

circuits,

while the

Laalpall B2l Cilaa)

alally abeil] il .4

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of

simple experiments involving some sampling activities that are interesting to the students.
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Quiz + HW. +
Mid

EB-X
(shes

Sinusoidal Alternating
Waveforms, Sinusoidal
Ac Voltage
Characteristics and
Definitions, The Sine
Wave, General Format
for The Sinusoidal
Voltage or Current,
Phase Relations,
Average Value,
Effective (Rms)
Values.

Lab 1: Use of cathode ray
oscilloscope (CRO) and
function generator.

Demonstrate a
fundamental
understanding of
electrical circuit
theory, principles,
and terminology.
Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Quiz + HW. +
Mid

Sinusoidal Alternating
Waveforms, Sinusoidal
Ac Voltage
Characteristics and
Definitions, The Sine
Wave, General Format
for The Sinusoidal
Voltage or Current, Phase
Relations, Average
Value, Effective (Rms)
Values cont.

Lab 1: Use of cathode ray
oscilloscope (CRO) and
function generator.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.
Apply Ohm's law,
Kirchhoff's laws,
and other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power
in circuits.

Quiz + HW. +
Mid

Response Of Basic R,
L, and C Elements To
A Sinusoidal Voltage
Or Current, Average
Power And Power
Factor, Complex
Numbers, Rectangular
Form, Polar Form,

Lab 2: RLC circuit and
AC circuits.

e Analyze and solve basic
DC and AC circuit
problems using
various circuit
analysis techniques.
e Apply Ohm's law,
Kirchhoff's laws, and
other circuit theorems
to analyze circuit
behavior and
calculate voltage,
current, and power in




circuits.

Quiz + HW. +
Mid

Response Of Basic R,
L, and C Elements To
A Sinusoidal Voltage
Or Current, Average
Power And Power
Factor, Complex
Numbers, Rectangular
Form, Polar Form,
cont.

Lab 2: RLC circuit and
AC circuits.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.
Apply Ohm's law,
Kirchhoff's laws,
and other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power
in circuits.

Quiz + HW. +
Mid

Series and Parallel Ac
Circuits , Series Ac
Circuits , Impedance
and The Phasor
Diagram , Series
Configuration

Lab 3: Series-Parallel
RLC AC circuits.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's  laws,
and other circuit
theorems to analyze
circuit behavior and
calculate  voltage,
current, and power
in circuits.

Design and
construct basic
electrical  circuits,
including  voltage
dividers, current
dividers and basic
signal circuits.

Quiz + HW. +
Mid

Series-Parallel Ac
Networks, Illustrative
Examples

Lab 3: Series-Parallel
RLC AC circuits.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits,  including
voltage dividers,
current dividers and
basic signal circuits.

Mid

Midterm Exam.

Quiz + HW. +
Mid

Series-Parallel Ac
Networks, Illustrative

Analyze and solve
basic DC and AC




Examples

Lab 3: Series-Parallel
RLC AC circuits.

circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

lyze and interpret

uit diagrams and

schematics.

Quiz + HW. +
Mid

Methods of Analysis
and Selected Topics
(Ac), Source
Conversions, Mesh
Analysis.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits,  including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret

circuit diagrams and
schematics.

Quiz + HW. +
Mid

Methods of Analysis
and Selected Topics

Analyze and solve
basic DC and AC

Week 10




(Ac), Source
Conversions, Mesh
Analysis,cont.

Lab 4: Resonance in
Series a.c circuits.

circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret

circuit diagrams and
schematics.

Quiz + HW. +
Mid

Nodal Analysis, Bridge
Networks (Ac), delta —
star Conversions,

Lab 4: Resonance in
Series a.c circuits.

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits,  including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret

circuit diagrams and
schematics.

Week 11

Quiz + HW. +
Mid

Nodal Analysis, Bridge
Networks (Ac), delta —

Analyze and solve
basic DC and AC

Week 12




star Conversions cont.

circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret

circuit diagrams and
schematics.

Quiz + HW. +
Mid

Power in AC ,
Apparent Power,
Inductive Circuit and
Reactive Power .

Analyze and solve
basic DC and AC
circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits,  including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

Analyze and interpret

circuit diagrams and
schematics.

Week 13

Quiz + HW. +
Mid

Power Triangle, The
Total P, Q, and S,

Analyze and solve
basic DC and AC

Week 14




Power-Factor circuit problems
using various circuit
analysis techniques.

Apply Ohm's law,
Kirchhoff's laws, and
other circuit
theorems to analyze
circuit behavior and
calculate voltage,
current, and power in
circuits.

Design and construct
basic electrical
circuits, including
voltage dividers,
current dividers and
basic signal circuits

Understand the
characteristics  and
behavior of passive
circuit  components
like resistors,
capacitors, and
inductors.

lyze and interpret

uit diagrams and

schematics.

Preparation for final

Week 15
exam

B ju!\ r‘=‘=‘5:' W)
8.9% (10) Quizzes
8.9% (10) Online Assignments
4.3% (10) Projects / Lab.

17.8% (10) Report
10% (10) Midterm Exam
50% (50) Final Exam
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Theory and Problems in Electrical circuits, by Jaaledl e Al A saildl aalidle s
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Ed., McGraw-Hill, 2003. (eeee ot
Principles and applications of electrical i
engineering, by Rizzoni, 3"Ed., McGraw-Hill,
2005.
Electric circuits ,byNilsson, 7"Ed., Prentice-
Hall, 1999.
Schaum’s outline of Theory and Problems of
basic circuit analysis, by John O|. Malley, 2"
Ed., McGraw-Hill, 1992.

extbook of Electrical technology , byB.L.

raja and A.K. Theraja,S.Chand & Company

Ltd., 2009
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Introduce. students. to some .basics of Loaapal) B2 ilaa
mathematics, which contribute  to
understanding some of the theories Based on
solutions to some engineering problems
Solving some engineering problems using
basic mathematics theories

° The ability to find solutions to problems
through mathematical methods and drawing.

alally el Cilin il i

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of

simple experiments involving some sampling activities that are interesting to the students.
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Quiz+H.W.+Mid Vector algebra, Vector Teaching students to
descriptions of line, evaluate the limits of
Lengths angles and algebraic and
Crobal 4 g ks projections, Vector dot trigonometric
and cross products functions and to
benefit from their
definition in solving




some  Engineering
problems and also
finding the
solutions.

Quiz+H.W.+Mid

Vector descriptions of
planes, Intersection of
planes and lines, Planes:
Shortest distances,

Teaching students to
evaluate the limits of
algebraic and
trigonometric
functions and to
benefit from their
definition in solving
some  Engineering
problems and also
finding the
solutions.

Quiz+H.W.+Mid

Vector valued functions,
Revision, Vector
geometry

Teaching students to
evaluate the limits of
algebraic and
trigonometric
functions and to
benefit from their
definition in solving
some  Engineering
problems and also
finding the
solutions.

Quiz+H.W.+Mid

Directional derivatives
and gradient

Teaching students
to define
derivatives, find
their solutions, and
benefit from them
in some
applications.

Quiz+H.W.+Mid

Engineering applications

Teaching students
to define
derivatives, find
their solutions, and
benefit from them
in some
applications.

The  ability to
Drawing functions
and extracting the
optimization, as
well as the
meaning of the
rate of change by
using derivatives.

Quiz+H.W.+Mid

D-operator method and
separation of variables

knowledge the
concept of
integrals and




finding the results

of definite and
indefinite integrals.

Mid exam

Quiz+H.W.+Mid

Double integration

knowledge the concept
of integrals and finding
the results of definite and
indefinite integrals.

Quiz+H.W.+Mid

Change of order

knowledge the concept
of integrals and finding
the results of definite and
indefinite integrals.

Quiz+H.W.+Mid

Double integration in
polar coordinates

knowledge the concept
of integrals and finding
the results of definite and
indefinite integrals.

Week 10

Quiz+H.W.+Mid

Engineering applications

e knowledge the

concept of integrals
and finding the
results of definite
and indefinite
integrals.
The ability to
calculate the area
under a curve or
between two
functions, curve
length, as well as
finding

Quiz+H.W.+Mid

Engineering applications

knowledge the
concept of integrals
and finding the
results of definite
and indefinite
integrals.

The ability to
calculate the area
under a curve or
between two
functions, curve
length, as well as
finding

Week 12

Quiz+H.W.+Mid

Cartesian Triple
integration

knowledge the
concept of integrals
and finding the
results of definite
and indefinite
integrals.

The ability to
calculate the area
under a curve or
between two
functions, curve
length, as well as
finding  volumes
using integration
applications

Week 13

Quiz+H.W.+Mid

Applications

knowledge the
concept of integrals

Week 14




and finding the
results of definite
and indefinite
integrals.

The ability to
calculate the area
under a curve or
between two
functions, curve
length, as well as
finding

Preparation for final

exam Week 15

Jyz.d* | andi LYY
11.4% (10) Quizzes
11.4% (10) Online Assignments
11.4% (10) Onsite Assignments
5.8% (10) Project
10% (10) Midterm Exam
50% (50) Final Exam
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different optical laws and properties as well as
most of elements and devices that concern lasers
as one of the optics science branches in order to
insure how to apply these instruments for laser
systems.

alailly anlasl) bl il .4
The main strategy that will be adopted in delivering this module is to encourage students’ M\)LN\
participation in the exercises, while at the same time refining and expanding their critical thinking o
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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The Propagation of Light Understand the
principles of light
propagation and
polarization.
Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

The Propagation of Light Understand the
cont. principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.
Geometrical Optics Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.
Geometrical Optics cont. Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.
Geometrical Optics cont. Understand the




fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.

Geometrical Optics cont.

Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
quantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.

Exam 1

Polarization

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

Polarization cont.

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

Polarization cont.

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

Week 10

Interference

Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Week 11




Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.
Interference cont. Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.
Diffraction Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.
Diffraction cont. Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

Week 12

Week 13

Preparation for final
exam

Week 15

oRall andi ) )
16% (10) Quizzes
16% (10) Online Assignments
4% (10) Seminars
4% (10) Report
10% (10) Midterm Exam
50% (50) Final Exam
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This course aims to complemen_t the fl_rst year Loaapal) Balall Cilaa)
student information with basic engineering
subjects in Thermodynamics and Heat Transfer,
which may expand his understanding of
engineering aspects and develop his analytical
capabilities.
eAlso, it aims to complement him with static
mechanics which may expand his
understanding of engineering aspects and
develop his analytical capabilities.

alailly abeil) il ) Y
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The course adopts a variety of learning and teaching strategies to enhance students' understanding and
problem-solving skills. Some of the strategies include:

- Lectures that introduce the main concepts and theories, supported by examples and

demonstrations.

- Tutorials that reinforce the lecture materials and allow students to practice solving

problems in groups or individually.

- Laboratory sessions that enable students to conduct experiments and observe the

phenomena related to thermodynamics, heat transfer and static engineering.

- Assignments that require students to apply their knowledge and skills to real-world

scenarios and design problems.

- Quizzes and exams that assess students' mastery of the course objectives and outcomes.

The course also encourages students to use online resources and textbooks for self-study and revision.

The instructor provides feedback and guidance throughout the course to help students achieve their
learning goals.
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Quiz+ HW.+
Project+ Mid

-Some concepts and
definition of
Thermodynamics
Static: Operations
with forces Resultants
-Labl: Calibration of
a Pressure Gauge

Understanding the basic
concepts of thermodynamics
such as work, heat, energy,
and entropy.

Understanding the concept
of static equilibrium.

Quiz+ HW.+
Project+ Mid

-Some concepts and
definition of
Thermodynamics
-Static: Operations
with forces Resultants
-Lab1: Calibration of
a Pressure Gauge

Understanding the  basic
concepts of thermodynamics
such as work, heat, energy,
and entropy.

Understanding the concept
of static equilibrium.

Quiz+ HW.+
Project+ Mid

-Properties of a pure
substance.

--Static: Operations
with forces Resultants
-Lab2: Boyle's Law

Analyzing thermodynamic
systems and processes.
Understanding the concept
of static equilibrium.

Quiz+ HW.+
Project+ Mid

-Properties of a pure
substance.

- equilibrium of
coplanar and spatial
force systems
-Lab2: Boyle's Law

Analyzing  thermodynamic
systems and processes.
Solving  problems  related
stability and  equilibrium
structures.

Quiz+ HW.+
Project+ Mid

- Work and heat.

- equilibrium of
coplanar and spatial
force systems
Lab3:
Thermodynamic
Properties and
Saturated state

Understanding the laws of
thermodynamics and their
applications.

Understanding the concept of
static equilibrium.

Quiz+ HW.+
Project+ Mid

Work and heat.

- equilibrium of
coplanar and spatial
force systems
Lab3:
Thermodynamic
Properties and
Saturated state

Understanding the laws
of thermodynamics and their
applications.

Understanding the
concept of static equilibrium.

Quiz+ HW.+
Project+ Mid

Midterm Exam

Quiz+ HW.+
Project+ Mid

-The first law of
thermodynamics

- Trusses and cables
Lab 4: Application of
1st Law of
Thermodynamics

Understanding the
laws of
thermodynamics and
their applications.

. Solving problems
related to stability
and equilibrium of
structures.

Quiz+ HW.+
Project+ Mid

-The first law of
thermodynamics

- Trusses and cables
Lab 4: Application of
1st Law of
Thermodynamics

Understanding the laws of
thermodynamics and their
applications.

Solving problems related to
stability and equilibrium of
structures.




Quiz+ HW.+
Project+ Mid

-The first law of
thermodynamics
- Friction

Lab5: Conduction

Along a Simple Bar

Understanding the laws of
thermodynamics and their
applications.

Solving problems related to
stability and equilibrium of
structures.

Week 10

Quiz+ HW.+
Project+ Mid

- Conduction heat
transfer

centroids

Efficiency

- First moments and

Lab 6: Pipe Insulation

Understanding the modes of
heat transfer (conduction,
convection, and radiation).
Analyzing the rate of heat
transfer in various
applications

Understanding and
calculating heat transfer
coefficients.

Modelling forces and
moments acting on a body at
rest.

Quiz+ HW.+
Project+ Mid

- Conduction heat
transfer

centroids

Efficiency

- First moments and

Lab 6: Pipe Insulation

Understanding the modes of
heat transfer (conduction,
convection, and radiation).
Analyzing the rate of heat
transfer in various
applications

Understanding and
calculating heat transfer
coefficients.

Modelling forces and
moments acting on a body at
rest.

Week 12

Quiz+ HW.+
Project+ Mid

- Convection heat
transfer

- Area and Mass
moments of inertia

Lab 7: Steam
Condenser

Understanding the modes of
heat transfer (conduction,
convection, and radiation).
Analyzing the rate of heat
transfer in various
applications

Understanding and
calculating heat transfer
coefficients.

Modelling forces and
moments acting on a body at
rest.

Week 13

Quiz+ HW.+
Project+ Mid

- Convection heat
transfer

- Area and Mass
moments of inertia

Lab 7: Steam
Condenser

Understanding the modes of
heat transfer (conduction,
convection, and radiation).
Analyzing the rate of heat
transfer in various
applications

Understanding and
calculating heat transfer
coefficients.

Modelling forces and
moments acting on a body at
rest.

Week 14

Preparation week

Week 15

))LJ\ ?3:\53.\‘0

9% (18) |

Quizzes




6% (9) Online Assignments
6% (9) Onsite Assignments
15% (18) Lab.
4% (24) Project
10% (10) Midterm Exam
50% (50) Final Exam
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1. . FUNDAMENTALS OF - T . - .
THERMODYNAMICS (@m0 ingiall ) Augtlaall 520l il

2. HEAT TRANSFER by J.P. Holman

5INEERING MECHANICS, @ VOLUME 1,

ATICS, by J.L. Meriam and L.G. Kraige, John Wiley
and Sons

4~ FUNDAMENTALS OF —
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5- HEAT TRANSFER by J.P. Holman

6- ENGINEERING MECHANICS, VOLUME
1, STATICS, by J.L. Meriam and L.G.
Kraige, John Wiley and Sons Jenkins
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To introduce students to the basics of Jaaydl) Balal) ciaa)
MATLAB programming language.

To teach students how to use MATLAB for
data analysis and visualization.



https://ocw.mit.edu/courses/20-110j-thermodynamics-of-biomolecular-systems-fall-2005/
https://ocw.mit.edu/courses/20-110j-thermodynamics-of-biomolecular-systems-fall-2005/
https://ocw.mit.edu/courses/2-051-introduction-to-heat-transfer-fall-2015/
https://ocw.mit.edu/courses/2-051-introduction-to-heat-transfer-fall-2015/
mailto:ahmed.f.khudheyer@nahrainuniv.edu.iq
mailto:ahmed.f.khudheyer@nahrainuniv.edu.iq

To help students understand how to solve
mathematical problems using MATLAB.
To familiarize students with advanced

topics such as image processing, signal
processing, and machine learning in
MATLAB.

alailly alail) il il . €0

The course adopts a variety of learning and teaching strategies to enhance students' understanding
and problem-solving skills. Some of the strategies include:
- Lectures that introduce the main concepts and theories, supported by examples and
demonstrations.
- Tutorials that reinforce the lecture materials and allow students to practice solving
problems in groups or individually.
- Laboratory sessions that enable students to conduct experiments and observe the
phenomena related to thermodynamics, heat transfer and static engineering.
- Assignments that require students to apply their knowledge and skills to real-world
scenarios and design problems.
- Quizzes and exams that assess students' mastery of the course objectives and
outcomes.
The course also encourages students to use online resources and textbooks for self-study and

revision. The instructor provides feedback and guidance throughout the course to help students
achieve their learning goals.
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H.W.+Quiz+Mid Introduction to 1. Students learned
MATLAB the features of
MATLAB as a
programming tool.
They are fully
familiar with all the
features of MATLAB
software and easily
handle the software.

H.W.+Quiz+Mid Introduction to 1. Students learned
MATLAB the features of
MATLAB as a
programming tool.
They are fully
familiar with all the
features of MATLAB
software and easily
handle the software.

H.W.+Quiz+Mid Matrix Generation 1. Students learned
the features of
MATLAB as a




programming tool.
They are fully
familiar with all the
features of MATLAB
software and easily
handle the software.

H.W.+Quiz+Mid

Matrix Generation

1. Students learned
the features of
MATLAB as a
programming tool.
They are fully
familiar with all the
features of MATLAB
software and easily
handle the software.

H.W.+Quiz+Mid

Control Flow and
Operations (if-end)

2. A new teaching
model which
includes theory &
practical running
simultaneously is
introduced to our
students. This
method is  very
effective and helped
to develop
programming  skills
and techniques to
solve mathematical
problems

H.W.+Quiz+Mid

Control Flow and
Operations (for-end)

2. A new teaching
model which
includes theory &
practical running
simultaneously is
introduced to our
students. This
method is  very
effective and helped
to develop
programming skills
and techniques to
solve mathematical
problems

Midterm Exam

H.W.+Quiz+Mid

Control Flow and
Operations (while-
end)

A new teaching
model which
includes theory &
practical running




simultaneously is
introduced to our
students. This
method is  very
effective and helped
to develop
programming  skills
and techniques to
solve mathematical
problems

H.W.+Quiz+Mid

Control Flow and
Operations

A new teaching mg
which includes theory
practical runr
simultaneously
introduced to
students. This metho
very effective and hel
to develop programmj
skills and techniques
solve mathemat
problems

H.W.+Quiz+Mid

Branching
Statements and
Program Design

2. A new teaching mg
which includes theory
practical runr
simultaneously

introduced to
students. This methoq
very effective and hel
to develop programmi
skills and techniques
solve mathemat
problems

Veek 10

H.W.+Quiz+Mid

Graphics (2D & 3D
Plotting

Students  learned
graphic  features
MATLAB and they
use this feat
effectively in the vari
applications.

Veek 11

H.W.+Quiz+Mid

Graphics (2D & 3D
Plotting

Students  learned
graphic  features
MATLAB and they
use this feat
effectively in the vari
applications.

H.W.+Quiz+Mid

Algorithms and
Flowcharts

Student can learn
how to make a
flowchart for solving
any problem

Veek 13

H.W.+Quiz+Mid

Algorithms and
Flowcharts

Student can learn

how to make a

Veek 14




flowchart for
solving any problem

H.W.+Quiz+Mid Preparation for Final
exam

4 Veek 15

el i £V

17.1% (10)

Quizzes

11.5% (10)

Onsite Assignments

5.7% (10)

Online Assignments

5.7% (10)

Laboratory

10% (10)

2hrs Midterm Exam

50% (50)

3hr Final Exam
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7- Introduction to Matlab for Engineering
Students
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To develop problem solving skills and understanding of
computer programming through the application of techniques.
To understand the programming by computer to solve any
problem.

This course deals with the basic concept of computer and its
applications.

This is the basic subject for all programing language.

To understand and work with Microsoft office (word, power
point, excel) and its applications program.

Loapl) 5alal) ilaa)




e Tounderstand and work with basic of network, Internet,

search engine and E-mail.

Al) Al el il oY
pleally aalanl) Gl i

The main strategy of this module is to learn and work with computers and their

applications in class and laboratory. By studying and applying computer (hardware and

software) and dealing with Microsoft Office 2010 (Word, PowerPoint, Excel) which is a

powerful tool that is used in work. Finally, the network, internet, and E-mail which is

necessary to deal with in our life. All these can be easy and interesting to learn and use by
applying them in the laboratory, which makes a good student in skills of computers and the

Internet. Tutorials that reinforce the lecture materials and allow students to practice

solving problems in groups or individually.

Al

s
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H.W+Reports+
Quiz+Mid+
seminar

Computer
fundamentals
and Computer
components

Recognize how
computer works.

List the various types of
computer and its
history.

H.W+Reports+
Quiz+Mid+
seminar

Computer
safety and
Computer
software

Recognize how
computer works.

List the various types of
computer and its
history.

H.W+Reports+
Quiz+Mid+
seminar

Operating
systems and
Windows 7

Summarize what is
meant by operating
system.

Discuss the type of
operating system.
Describe windows 7
and how to work with.

Mid-term
Exam 1

H.W+Reports+
Quiz+Mid+
seminar

Microsoft
office Word
2010
(Fundamentals,
Tabs and
Tools)

Work and applied the
Microsoft office  word
2010, power point 2010

and excel 2010.

H.W+Reports+
Quiz+Mid+
seminar

Microsoft
office Word
continue...

Work and applied the
Microsoft office word
2010, power point 2010

and excel 2010.

H.W+Reports+
Quiz+Mid+
seminar

Microsoft
office Power
point 2010
(Fundamentals,
Tabs and
Tools)

Work and applied the
Microsoft office  word
2010, power point 2010

and excel 2010.

H.W+Reports+

Microsoft
office Power

Work and applied the
Microsoft office  word




Quiz+Mid+
seminar

point
continue...

2010, power point 2010
and excel 2010.

H.W+Reports+
Quiz+Mid+
seminar

Microsoft
office Excel
2010

(Fundamentals,

Tabs and
Tools)

Work and applied the
Microsoft  office word
2010, power point 2010

and excel 2010.

H.W+Reports+
Quiz+Mid+
seminar

Microsoft
office Excel
continue...

Work and applied the
Microsoft  office  word
2010, power point 2010

and excel 2010.

10

Mid-term
Exam 2

11

H.W+Reports+
Quiz+Mid+
seminar

Fundamentals
of network and
internet

Define and understand
network, internet, search
engine and E-mail.

12

H.W+Reports+
Quiz+Mid+
seminar

Browsing,
searching the
internet, E-
mail and E-
chatting

Define and understand
network, internet, search
engine and E-mail.

Week
13

H.W+Reports+
Quiz+Mid+
seminar

The ethics of
internet word

Define and understand
network, internet, search
engine and E-mail.

Week
14

Mid-term
Exam 3

Week

15

))Ibd\ a..t...\i'.'\aq

16% (10)

Quizzes

9.6% (10)

Home work

9.6% (10)

Report

1.6 % (5)

Seminar

3.2% (10)

Lab. Exam.

10% (10)

Midterm Exam

50% (50)

Final Exam
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eThis cqurse _deals Wit_h the basic concept of Faaldll Balal) Gilaa)
engineering drawing

eUnderstanding of concepts, tools and methods of
engineering drawing

oT0 understand concept of descriptive geometry

oTo0 provide participants with basic theoretical and
practical skills to produce engineering drawings
with the aid of AutoCAD

eIntroduce students to AutoCAD software
requirements

oTo introduce the students, the techniques
constructing the various types of polygons,
curves and scales

alaly aslall Cilin sl 14

The main strategy that will be adopted in delivering this module is to encourage students’ La)ind
participation in the exercises, while at the same time refining and expanding their critical o
thinking skills. This will be achieved through classes, interactive tutorials and by considering
types of simple experiments involving some sampling activities that are interesting to the

students.

goasall gf Bansl and | Listhaall alail) cila e

Introduction of 1. Apply the
engineering drawing: correct

types of lines, using of principle to
drawing instruments and produce
equipments , drawing engineering
sheet layout, lettering, drawing
Paper size & title blocks _ Construct
and tables : :
CAD: About AutoCAD engineering
,creating folders, file drawlng )
handing command(save precisely using
open,new,...) CAD
Descriptive geometry: application
Basic and definitions

Basic geometrical . Complete
constructions engineering
CAD: drawing units




,drawing limits, display
tools

Descriptive geometry:
Method of graphic
representation

drawing
correctly by
manual and
AutoCAD
application
Ability to read
and prepare
engineering
drawing
Ability to
make freehand
sketching

Drawing and dividing
straight lines, angles
CAD: Defining position
Descriptive geometry:
Theory of projection

Complete
engineering
drawing
correctly by
manual and
AutoCAD
application
Ability to read
and prepare
engineering
drawing
Ability to
make freehand
sketching

Drawing arc and circles
Tangency construction
of straight lines and arcs
CAD: Drawing using
absolute Cartesian
coordinates ,relative
rectangular coordinates
Jrelative polar
coordinates

Descriptive geometry:
Types of projection

Complete
engineering
drawing
correctly by
manual and
AutoCAD
application
Ability to read
and prepare
engineering
drawing
Ability to
make freehand
sketching

Exercises about
Tangency construction of
straight lines and arcs
CAD: Exercises about
the methods

Descriptive geometry:
Projection of points

Drawing polygons
CAD: Extra Exercises
about the methods

Power of imagine,
analyze and
communicate




Descriptive geometry: Computer  aided

Classifications of design or drafting
straight lines in first provides powerful
quadrature, slope of lines tools for drafting,

Drawing contour lines of design and

engineering parts manufacture,

CAD: Basic geometric drawing regulation

shapes: point ,line,

construction line, ray

,multiline

Descriptive geometry:

Projection of lines
Midterm Exam

Orthographic projection Power of imagine,

drawing: analyze and

Introduction of communicate

projection types and nputer aided

views gn or drafting

CAD: Draw circle ides  powerful

Descriptive geometry: s for drafting,

Operations of gn and

determination straight manufacture,

lines parameters: true wing regulation .

length and angles of

inclination,

e Power of imagine,
analyze and
communicate

nputer aided

gn or drafting

ides  powerful

s for drafting,

gn and

manufacture,

wing regulation .

e Power of imagine,
analyze and
communicate

nputer aided

Exercising first angle
projection of solid parts
CAD: Draw arc
Descriptive geometry:
The auxiliary plane
method and exercises

Exercising first angle
projection of solid parts N or draftin
CAD: Draw polygon J g Week 10

ides  powerful

s for drafting,

gn and
manufacture,

wing regulation .

Introduction of e Power of imagine,

engineering drawing: analyze and

types of lines, using of communicate

drawing instruments and [Puter  aided

equipments , drawing (90 or drafting

sheet layout, lettering, ~ fides powerful

Paper size & title blocks f for drafting,

and tables gn and Week 11

CAD: About AutoCAD |  manufacture,

creating folders, file ~ {ving regulation .

handing command(save

open,new,...)

Descriptive geometry:

Basic and definitions

Descriptive geometry:
Rotative method




e Power of imagine,
analyze and
communicate

nputer aided

Basic geometrical
constructions

CAD: drawing units
,drawing limits, display

tools gn or drafting Week 12
Descriptive geometry:
Method of graphic 0
representation J

ides  powerful
s for drafting,
and
manufacture,
wing regulation .
e Power of imagine,
analyze and
Drawing and dividing communicate
straight lines, angles nputer aided
CAD: Defining position |gn or drafting
Descriptive geometry: ides  powerful Week 13
Theory of projection s for drafting,
gn and
manufacture,
wing regulation .
Drawing arc and circles |e  Power of imagine,
Tangency construction analyze and
of straight lines and arcs communicate
CAD: Drawing using nputer aided
absolute Cartesian gn or drafting
coordinates ,relative ides  powerful
rectangular coordinates 5 for drafting, Week 14
,relative polar gn and
coordinates manufacture,
Descriptive geometry: wing regulation .
Types of projection

Exercises about
Tangency construction
of straight lines and arcs
CAD: Exercises about Week 15
the methods

Descriptive geometry:
Projection of points

0 _)M\ ?9333 A
8% (40) Quizzes
14% (20) Onsite Assignments
14% (20) Online Assignment
4% (40) sl ab
10% (10) Midterm Exam
50% (50) Final Exam
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To understand basics for physics Jafal) Balall Cilsa)
To understand theoretical and
practical on the various branches of
physics and their development in
all its types and applications.

To Give students the tool for
Universal forces Units and physics
Quantities

To Know the basics for analysis
and serve specific problems

To learn the general law and
application of physics

alally aslall il A

The main strategy that will be adopted in delivering this module is to develop La)ind
students in engineering field, application of different types of physiscs .This
will be achieved through classes, interactive tutorials ,asking questions
,discussions and seminar s in class and homework

iil) Ak sk 20) 4 agall 5) Bangll an) Lglhaal) alail) cilajia
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Physics: Learning
Introduction of
Definitions and Physical Quantities

Applications ,Vector
,Physical Quantities
Units and conversion

and Units

Mechanics: Adentfining
Mechanichs and




Motion in one the laws of
Dimension , velocity motions

acceleration, Free
falling bodies ,Mation
in two dimention
,Project motion
,Circular motion ,

Mechanics: Understanding
Force The Newtons the force ,
law of motion and Newtens law
Application , and application
Energy
,work,power,
Impulse,
Momentum ,torque
and Collisions, .

Mechanics: Understanding
Rotational Motion the force ,
,torque ,Rotational Newtens law
Equilibrium and the and application
Law of Gravity ,
Equation of rigid
body ,Periodic
motion
Thermodynamics: Understanding

Rotational |,
Heat _transver ,heat rigid body and
capacity ,mechansum of .. .
heat transver , The Periodic motion
Laws of
Thermodynamics

Vibrations and Waves Learning

Mechanical wave Thermodynamics
phenomena , Vibration

bodes , Sound wave and laws

Electricity and | Understanding Basic of
Magnetism: yibration and Mechanical
Electric Forcesand | wave phenomena
Electric Fields ,
Electrical Energy
and Capacitance ,
Current and
Resistance , Direct-
Current Circuits,
Magnetism filed and
magnatic force ,
Induced Voltages
and Inductance,
Properties of




Electromagnetic
Waves

Light and Optics
The Nature and
propagation of light
, Speed and sorce
of light , The
Refraction and
Reflection, law
,Total internal
reflection
,Dispersion and
Prisms

erstanding Electric

and magnatic filds and
equations for each tearms

&Ac-l-gs)ﬁai

Modren physics
Relativity
mechanic, Quantum
mechanic , The
Laser

he phenomena of
ht, reflection and
refraction laws

e + gk

Selactive subject

Week 10

e + gl

Selactive subject

Week 11

&Ac-l-gs)ﬁai

Selactive subject

Week 12

e + gl

Selactive subject

Week 13

ke ol

Selactive subject

Week 14

&Ac-l-gs)ﬁai

report

Week 15

) i AY

8.4% (10)

Quizzes

2.1% (1)

Assignhments

4.2%(10)

Projects

21.1% (10)

Report

4.2%(10)

Lab

10% (10)

Midterm Exam

50% (50)

Final Exam

u.:.\:a_)ﬂ\_g (Ja_'m )JLA.AA./\i

University Physics, Sear - Zemasky -
Young Seventh Edition ,VVolum 1
,1987—2000—

(s of Gsmgiall ) sl 3, hal) i<

Physics , OpenStax Rice

University,2020

(Lobeaall ) Zust)) galyall

gl Dladll) L pmn ) skl aally (i)
(eeepliE)

) gdlge ¢ Ay SSY) gabal

J)S.AS\ (u.u\/\o

A ) A&l

)JLJ\ ey AT




UREQ 121

Al / Juadll LAY

1/2

—aa sl 138 dlae )z )L AA

Yovr/a)y

Zalidl ) small JET AG

(A8) Slas 6l sae /( AS) Al Hall Slelul) e 40

2/2

(S sl o SSI1A1) sl il Jggmse ad 3

Asmaa.kamal@.nahrainuniv.edu.iq Jaa¥! ) e JlaS el ey

el Calaa) .Y

i Sy Lo b oloall 13 e g cliinida ol Japeas P . .
W)l 5 ¢ eaSla) Liiga 5 S o sl )Pﬁ‘@f}j.—.:‘é 4 b_m Balall Lalaal
el 8 el
— pldl S a5 Anaall sel ) e dtlall oy e Y
Sl Basha e Guallly el s panadl (ul sa et - A4S
AR o gaail) b 5230 5 Jlead) (ol 5a
ol yinls didge dade daly (AN 5 ) glae Lo Adhll ay et
DAY Gl
G Ay Lee ABAY adlly Jlaalls VL aayg -0
(S 5 5 Sl agiy S5
Cilasidll 4 maai G alaiall al) e Al yuet
il s 5 il e Lgle (i Ly alau)
J—‘*“-“M Ju;j MM\} (_\w\ ‘;L FRIAL YRR
Sadady @lsdl A Jlai)y) e Akl gal 5 0al) dgaii-A

A gdll agil g g agdl A aa gi-9

alally aberl] il sl 4 Y

¢ Hal) Aclall d:;\.ﬁ D)) Jalui g ¢y s Ji Glilaial :;‘}«.:z S &'_1\81_.\3';\} dialae ?LG_A e (::\:\Eﬂ\ = ". ._..‘\):\MY‘
:‘AM:XAA\)AB\J\M}Mugyﬁawd‘@\jy\my‘w'u\ J\u_aamsn J‘).ml\}‘)\)aj\ JLASL\J
e B Acldll Jaly A pmall Jeldll acay 138 5 e lall G o glatll Ol AYL alaill g ccallall Cilagind
Ll ol 281 A g -l

pail) iy abiil) ik | podasall gl Bangl) and | Auslhaal alail cilaia

3l e Ady et Aedia
eV Al g A jal)
ey Alaal) (e

Jadl) Aladl) alesl
czjh'a.d\ ‘k«;ﬁaw\
(JA\J\

s s:\_)}.a.'\.d\ clau!
f— c(db.d\ OSALl
AL Cigall

4@“\ ¢dosadl) ;LAMY\
U sem sl elad)




KXP|]

Szl 4GS e DY)
Sl AU (ol
‘ﬂ.t}i:d\j B‘):\.-Aﬂ\
o giall B gl AU
3 e A0S (A4 Hhaiall
il y Jua gl
=il aaigh) Ll
cad e B ) (Sl
(Ses 5 5ue
b sl o
‘(ua)‘-‘m Jsm
(0=0) ol
Al il ) o
(=) -‘m_d}“Jﬂ
o Gtesall el Al
(8) S o e
O g o Al )2
[ oY) Jf ey Week 11
Or o ol Al )
ahia [ (aSY) puanll Week 12
D) (p xS Baal (e
}Aﬂ\ % EJ...LAAB :Lu:\‘)ﬁ
Bapal (ja ahila [ ulal) Week 13
(il k) Y
T Week 14
Cnda g3y Gall 1S 48K
5z Sl ladle Week 15

Week 10
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15% (5) Quizzes
4% (2) Online Assignments
16% (8) Report
5% (5) Seminar
10% (10) Midterm Exam
50% (50) Final Exam
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To understand rlghts and fr?edoms Faaldll Balal) Gilaa)
To Learn about children's rights

To Understanding the meaning of democracy,
its types and its historical development until the
present time

To Interested in the student's knowledge of
democracy well, and the difference between it
and freedom

To know the elections, their role and
importance, and the role of the voter's voice

To Knowledge of democratic systems practiced
by countries

To Recognizing the meaning of integrity and
combating corruption in the system

alailly aalatll ibasif il
The main strategy that will be adopted in presenting this unit is to develop students’
skills in research and familiarity with the concept of freedom and democracy, how to

perform elections, the importance of one’s voice, integrity, transparency, and the
preservation of public money. Have the students present different topics via homework.
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Week 7
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Week 8
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Week 9
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Week 10
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Week 11

Y|

Week 12

Sl

Week 13

AUl A 63

Week 14
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Week 15

BY AT B PR

10% (10)

Quizzes

10% (2)

Online Assignments

10% (5)

Reports

10% (10)

Seminars

10% (10)

Midterm Exam

50% (50)

Final Exam
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To develop problem solving skills and
understanding of combinational logic circuits.
To understand number systems, operations, and

codes.

Loahp) 5alal) ilaa)




This course deals with the basic concept of

digital circuits.

To understand logic gates, Boolean Algebra,

and logic simplifications.

To understand combinational logic analysis and
their functions including adders, comparators,

Encoders/Decoders,

Multiplexers/Demultiplexers, and Parity

Generators/Checkers.

alailly adarll ilon il

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

to the students..
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oo

Introduction to Digital
System, Digital and
Analog Quantities,
Decimal Numbers
Lab 1: Logic Gates

+ e gk

oo

Binary Numbers,
Decimal and Binary
Conversions, Binary
Arithmetic

Lab 1: Logic Gates

e+ R

(o

1’s and 2’s Complement
of Binary Numbers,
Singed Numbers and
their Arithmetic
Operations

Lab 1: Logic Gates

+ ke gk

oo

Hexadecimal and Octal
Numbers, BCD and
Digital Codes.

Lab 2: Combinational
Logic Circuits

+ e+ ki

oo

The Inverter, The AND
Gate, The OR Gate, The
NAND Gate, The NOR
Gate, The Exclusive-OR
and Exclusive-NOR
Gates

Lab 2: Combinational
Logic Circuits

Boolean Operations and
Expressions, Laws and
Rules of Boolean
Algebra, DeMorgan's
Theorem, Simplification
using Boolean Algebra
Lab 2: Combinational
Logic Circuits

Mid-term Exam +




Standard Forms of
Boolean Expressions
Lab 3: Karnaugh Maps

Boolean Expressions and
Truth Tables
Lab 3: Karnaugh Maps

Week 8

The Karnaugh MaP,
Karnaugh Map SOP
Minimization

Lab 3: Karnaugh Maps

Week 9

Karnaugh Map POS
Minimization
Lab 4: Code Conversion

Week 10

Basic Combinational
Logic Circuits and their
implementation,
Universal Properties of
NAND and NOR Gates,
and their use in
Combinational Logic,
Logic Circuit Operation
with pulse Waveforms.
Lab 4: Code Conversion

+ e+

oo

Basic and Parallel
Binary Adders

Lab 5: Basic Arithmetic
Operations

Week 12

+ e +§$Jﬁﬁ

Ao

Comparators, Decoder
Lab 5: Basic Arithmetic
Operations

Week 13

+ e+ ki

(o

Encoder, Code
Converters
Lab 6: Comparators

Week 14

+lee +g ok

(o

Multiplexers,
Demultiplexers, Parity
Generators/Checkers
Lab 6: Comparators

Week 15

BE AN SRRE]

10% (10)

Quizzes

5% (5)

Assignments

5% (5)

Projects / Lab.

10% (10)

Report

10% (10)

Midterm Exam

50% (50)

Final Exam
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tal Fundamentals, by Thomas L. Floyd, Eighth Edition,

2003.
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Digital Fundamentals, by Thomas L.
Floyd, Eleventh Edition, 2014.
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The essential Iearnmg objectives for this cour_se ar_e for _students t_o understand _ Lowhy ) Salal) ilaal
Maxwell’s equation, i.e., understand the physical ideas included in them, the logical
steps of the proofs that lead to these equations, and the ability to solve problems
involving them. And the existence of electromagnetic waves as a consequence of
Maxwell’s equations. Students should also be familiar with the static properties of
electric and magnetic fields. They should understand Faraday’s law of electromagnetic
induction and how it relates to the curl of the electric field. Students should be able to
connect the law of conservation of charge with the idea of the displacement current.
Students should understand how the Maxwell equations arise as a synthesis of the
various individual electromagnetic phenomena. Students should understand how
Maxwell’s equations lead to electromagnetic waves and what is the transmission lines
and waveguides. Students should be able to solve simple problems involving
electromagnetic waves in free space.

rJ,.:d\} eehﬂ\ Calaasi) i YA
The main strategy that will be adopted in delivering this module is to encourage students’ i ) s
participation in the exercises, while at the same time refining and expanding their critical o
thinking skills. This will be achieved through classes, interactive tutorials, and by involving
some sampling activities that are interesting to the students.
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BT Vector analysis earn the vector field and
to use it in EMF

Cpa + sk | Vector analysis vV to use
. trgence and
tokes theorems
skl Coulombs Law v to deals with
- electric force
Electric field intensity | with electric
s and its

applications

Exam and Electric Flux
density




sk Gauss Law v to use Gauss

law in fields
Cp<d + ki | Application of Gauss its
applications
skl Energy and potential  fn theuse of
i potential

Week 6

Week 7

Week 8

Week 9
Week 10
Week 11
Week 12

Week 13

ol + L”;JL.'\ Eaxm. and applications Week 14
Al Applications Week 15

kel and LYY
10% (10) Quizzes
10% (10) Assignments
5% (5) Projects / Lab.
5% (5) Report
10% (10) Midterm Exam
50% (50) Final Exam
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Engineering Electromagnetics 8™ ed. ((Cns o duagial) ) gl 5, dl) ol
William H. Hayt, Jr. and John A. Buck )
Engineering Electromagnetics 8! ed. (JJL‘M}\ ) Lot &M\
William H. Hayt, Jr. and John A. Buck

(po<d + ki | Energy and potential
Ol + s ki | Eaxm and Applications
RS Conductors at is conductors

Cpoad + ki | Dielectrics nat is dielectrics

CRoad+ skt | Capacitance at is
capacetance
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The essential learning objectives for this course are for students to understand
Maxwell’s equation, i.e., understand the physical ideas included in them, the logical
steps of the proofs that lead to these equations, and the ability to solve problems
involving them. And the existence of electromagnetic waves as a consequence of
Maxwell’s equations. Students should also be familiar with the static properties of
electric and magnetic fields. They should understand Faraday’s law of electromagnetic
induction and how it relates to the curl of the electric field. Students should be able to
connect the law of conservation of charge with the idea of the displacement current.
Students should understand how the Maxwell equations arise as a synthesis of the
various individual electromagnetic phenomena. Students should understand how
Maxwell’s equations lead to electromagnetic waves and what is the transmission lines
and waveguides. Students should be able to solve simple problems involving
electromagnetic waves in free space.

Loyl 5alal) ilaa)
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The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials, and by involving
some sampling activities that are interesting to the students.
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Steady magnetic fields

What is magnetic fields

Week 1

Gl + g ki

Steady magnetic fields

Week 2

gk

Steady magnetic fields

Week 3

CrAS + gkl

Application and Seminar

Vv to stant in
front of student

Week 4

el + (g kas

Eaxm. Magnetic force

Week 5

EBVY

=

Magnetic Materials

at is magnetic
materials

Week 6

CrAS + gkl

Inductance

at is inductance

Week 7

gk

Applications

Week 8

Gl + gkl

Seminar and application

Week 9

Gl + (g pkas

Eaxm and Time varying
fields

Week 10

B

=

Time-varying fields

at  is  time
verying fields

Week 11

CrAS A+ gkl

Time-varying fields

Week 12

EBVY

Maxwell's Equations

at is Maxwells
Eq

w|w w Wwlwiw w| W wWlw|lw

Week 13

Oladial + (g la

Eaxm and Maxwell's
Equations

Important
applications

Week 14

CrAS + gkl

Applications of
Maxwell's Equations

Week 15

el s LY EY

10% (10)

Quizzes

10% (10)

Assignments

5% (5)

Projects / Lab.

5% (5)

Report

10% (10)

Midterm Exam




50% (50) | 3hr | Final Exam
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Engineering Electromagnetics 8™ ed. ( Ciing o‘ Tiagiall ) Lgllaall 5, jaall LSl
William H. Hayt, Jr. and John A. Buck . B ) '

Engineering Electromagnetics 8™ ed. (baall ) Zutyll aalyall
William H. Hayt, Jr. and John A. Buck
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. The first objecti\_/e is to give student_s _fundamentals basic electrorlics element_s Jaalyal) Balal) Gilaa)
using FET transistor, op-amp amplifier, and to learn who to design electronics
circuits.

plailly aalail) il i)

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
types of simple experiments involving some sampling activities that are interesting to the

students.
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BJT Ac Analysis,
Amplification In Ac
Domain, The re




Transistor Model,
Commun- Emitter
Configuration,
Commun- Base
Configuration

Collector Feedback
Configuration, Emitter
— Follower
Cofiguration,
Commun- Base
Configuration,
Miscellaneous Bias
Configuration

Effect Of RL And Rs,
Determine The
Current Gain

Field — Effect
Transistors,
Construction And
Characteristics of
JFETs , Transfer
Characteristics ,

Depletion-Type
MOSFET , Basic
Construction, Basic
Operation and
Characteristics, P -
Channel Depletion-
Type MOSFET

Fet Biasing, Fixed-
Bias Configuration ,
Self-Bias
Configuration

Midterm Exam 1

Voltage-Divider
Biasing , Common-
Gate Configuration ,
Depletion-Type
MOSFETs

FET Amplifier, JFET
Small-Signal Model ,
JFET Ac Equivalent
Circuit, Fixed-Bias
Configuration

Self-Bias
Configuration ,
Voltage-Divider
Configuration,
Common-Gate
Configuration

Week 10

Depletion-Type
MOSFETSs

Week 11

Operational Amplifier

Week 12




, Op-Amp Basics ,
Inverting Amplifier,
Noninverting
Amplifier, Unity
Follower, Summing
Amplifier, Integrator,
Differentiator
Operational Amplifier
, Op-Amp Basics ,
Inverting Amplifier,
Noninverting
Amplifier, Unity
Follower, Summing
Amplifier, Integrator,
Differentiator cont.
Midterm Exam 2

Week 13

Op-Amp Applications,
Multiple-Stage Gains,
Voltage Summing , Week 15
Voltage Subtraction
cont.

oRall aniy LY o0
10% (10) Quizzes
5% (5) Assignments
5% (5) Projects / Lab.
10% (10) Report
10% (10) Midterm Exam
60% (60) Final Exam
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ttronic Devices and Circuit Theory, by Robert - il ) el 5 saall oSl
lestad and Louis Nashelsky, 1988published by ( =R Ol s ) : Bl
Prentic-Hall International(UK) Limited
- Electrical Engineering Principles and Lol ) s ) Al
Applications, by ALLAN R . HAMBLELY, (02 ) Al g2l

Third Edition, Pearson Education
International, 2005 McGraw-Hill, 1985.

- Electrical Technology, by B. L Theraja, S
Chand & Company LTD, 2009
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Jalal.a.khalaf@nahrainuniv.edu.iq JxsY! Jalal Abdulla Khalaf awsY
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o The first objective is to give students fundamentals basic electronics elements Loyl Balal) ilaal

using FET transistor, op-amp amplifier, and to learn who to design electronics
circuits.

alaly aslall ilins i

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
types of simple experiments involving some sampling activities that are interesting to the

students.

iall Ay 01T

goasall gf Bansll and | Lislhaall aleil) cilaha | il Lual gsaad)

£

Semiconductor Diode,
Semiconductor
Materials, No Applied
Bias, Reverse-Bias
Condition, Forward-
Bias Condition,
Semiconductor Diode
Characteristics,
Breakdown Region.

Ge, Si, And Gaas,
Temperature Effects,
Ideal Versus Practical,
Resitance Levels, Dc
Or Static Resistance,
Ac Or Dynamic
Resistance, Average
Ac Resistance.

Diode Equivalent
Circuits, Piecewise-
Linear Equivalent
Circuit, Simplified
Equivalent Circuit,
Ideal Equivalent
Circuit.




Sinusoidal Input ; Half
Wave Rectification,
Full Wave
Rectifications

Clippers,
Series,Parallel,
Clampers

Zener Diodes, Voltage
Multiplier Circuits

Midterm Exam 1

Bipolar Junction
Transistors, Transistor
Construction And
Operation, Commun-
Base Configuration,
Commun- Emiter
Configuration,
Commun — Collector
Configuration

Bipolar Junction
Transistors, Transistor
Construction And
Operation, Commun-
Base Configuration,
Commun- Emiter
Configuration,
Commun — Collector
Configuration cont.

Dc Biasing —
Bjts,Fixed — Bias
Configuration,
Emitter- Bias
Configuration

Week 10

e

Dc Biasing —
Bjts,Fixed — Bias
Configuration,
Emitter- Bias
Configuration cont.

+Qgﬁ+¢ﬁ

e

Voltage — Divider
Bias Configuration,
Collector Feedback

Configuration

Week 12

+ (el + gkl

e

Voltage — Divider
Bias Configuration,
Collector Feedback
Configuration cont.

Week 13

+ (el + gkl

S

Midterm exam 2

Week 14

+Qg)43+¢)£s

e

Emitter — Follower
Cofiguration,
Commun- Base
Configuration,
Miscellaneous Bias

Week 15




Configuration cont. |

Ay

10% (10) szzes
5% (5) Assignments
5% (5) Projects / Lab.

10% (10) Report

10% (10) Midterm Exam

60% (60) Final Exam
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lestad and Louis Nashelsky, 1988published by ( T ORE ) : Bl
Prentic-Hall International(UK) Limited
- Electrical Engineering Principles and ol ) sl aal il
Applications, by ALLAN R . HAMBLELY, ( ) Al gabel

Third Edition, Pearson Education
International, 2005 McGraw-Hill, 1985.

- Electrical Technology, by B. L Theraja, S
Chand & Company LTD, 2009
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To give students fundamentals of Laser duayal) Balal) Calaa)

Physics, i.e., propagation of laser beam ,
emission and absorption of laser radiation
This course plans to give students fundamental
subjects and articles of Laser Physics, i.e.,
measuring laser bandwidths , broadening
mechanism, measuring the outputs of pulsed



mailto:ahmed.f.khudheyer@nahrainuniv.edu.iq
mailto:ahmed.f.khudheyer@nahrainuniv.edu.iq

laser, semi-classical theory, laser oscillation,

threshold, gain, Q-switching.

alailly anlanl) Caboas) i

The course adopts a variety of learning and teaching strategies to enhance students' understanding
and problem-solving skills. Some of the strategies include:
- Lectures that introduce the main concepts and theories, supported by examples and

demonstrations.

- Tutorials that reinforce the lecture materials and allow students to practice solving

problems in groups or individually.

- Laboratory sessions that enable students to conduct experiments and observe the

phenomena related to thermodynamics, heat transfer and static engineering.

- Assignments that require students to apply their knowledge and skills to real-world

scenarios and design problems.

- Quizzes and exams that assess students' mastery of the course objectives and

outcomes.

The course also encourages students to use online resources and textbooks for self-study and
revision. The instructor provides feedback and guidance throughout the course to help students
achieve their learning goals.
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Laser Resonators and
Stability

i

Gaussian Beam
Propagation

e + gk

Laser Systems Rate
Equations

‘.‘;AQ"FLWSJLJ

Laser oscillation

s + gk

Laser oscillation Cont.

e sk

Spectral Linewidth, Laser
Broadening Mechanisms.

‘.‘;AQ"FLWSJLJ

Midterm Exam #1

e + gk

Reducing Laser
Bandwidth Methods,
Single Mode Laser.

‘.‘;AQ"FLWSJLJ

Types of Laser Outputs:
Measuring the Outputs of
Lasers.

&.«;4—95_)-2-'\

Laser Pulse Forming:
Free Running, Q-
switching, Mode locking.

ke sk

Laser Pulse Forming:
Free Running, Q-
switching, Mode locking
Cont.

Veek 11

e + gk

Laser Pulse Forming:
Free Running, Q-
switching, Mode locking
Cont.

Veek 12

e + gk

Types of Lasers

Veek 13

s + gk

Types of Lasers Cont.

Veek 14

e + gk

Preparation for the final
exam

Veek 15
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17.1% (10) szzes
11.5% (10) Onsite Assignments
5.7% (10) Online Assignments
5.7% (10) Laboratory
10% (10) 2hrs Midterm Exam
50% (50) 3hr Final Exam
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hony E. Siegman )

1. LASERS or LASER PHYSICS (JJL‘M}\ ) dyl) @\)d\
PETER W. MILONNI

JOSEPH H. EBERLY
3.Solid-State Lasers: A Graduate Text
Walter Koechner &Michael Bass
4. Principles of Laser Materials Processing
Elijah Kannatey-Asibu, Jr.
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1. To unders_ta.nd the.meanlng _of mapagement Loyl Balal) Cilan)
and what it is and its types, including
strategic management, human resource




management and leadership.
Understanding the interrelationship
between these functions, and highlighting
the basic principles and related concepts.
Knowledge of management principles that
can be practiced in all functions and learn
how to practice concepts and theories in
organizations
Understanding the levels of management, its
role, the concept of leadership and its
theories
Understand the main management functions
planning, organizing, directing and manager
roles
Acquisition of skill and experience in
administrative work and knowledge of
management levels
Understanding electronic management, the
role of networks, the development in
management and its role in the survival of
any organization
Be able to know the administrative handling
and its importance to the work of engineers
and the work of a successful management
model
The development of the student's ability to
dialogue and discussion

. The development of the student's
ability to commit to performing
homework within groups and to deliver
on time to apply the principles of

management

alailly anlasl) Cabias) il
The main strategy that you will adopt in presenting this unit is to develop students’ skills in
research and familiarity with the concept of management and its importance. It has a curriculum
in all areas of life and its importance, levels and administrative, and the reason for career
progression and the reasons for an administrative model for students to present different topics
related to their specialization and write a report on the view of automation in the fields of
engineering. homework way

i) Ziyh alail) Ziyh gyagall g Basgl) am Z\,glkd\ alail) cilajia
Introduction to concept
BT of management and its
importance and elements
BT Identify the types of
management, their levels
and skills, the manager
and his levels, and the
functions related to
management




Historical development

and schools of

administrative thought
Director roles

The difference between
public administration and
business administration

Sub-administrative jobs
in the public
administration

The concept of the
system and its
components

Centralization and
decentralization of the
organizational structure
and the difference
between them

Learn about planning and
its importance in any
business

The concept of decision-
making, its importance,
the factors affecting it
and its patterns

The concept of decision-
making, its importance,
the factors affecting it
and its patterns

Authority and
responsibility Leadership
theories and leadership
behavior patterns

Veek 11

Differentiate between e-
business, e-management
and e-government

Veek 12

Types of networks used
and elements of
electronic management

Veek 13

EB-Y

The importance of
electronic administration
and the networks used

Veek 14

EB-Y

Obstacles to electronic
management

1 Neek 15
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10% (10)

Quizzes

10% (10)

Assignments

10% (10)

Classroom activities

10% (10)

Report

10% (10)

Midterm Exam

50% (50)

Final Exam
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Management Principles / Dr. Shawgi Naji Jawad
Business Administration Principles / Dr. Khalil Al-Shamaa
: Dr. Ahmed Al-Shammari & others,

Principles of Business Administration, Obeikan Library.

. Assistant Professor Alaa Daham Hamad Principles of
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Administration University of Baghdad / College of
Administration and Economics
Electronic management / Raafat

Radwanhttp://www.diwanalarab.com
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"Business  Management”,  www.encyclopedia.com,
Retrieved 2018-4-8. Edited. 2. 1 ‘“management”,
www.businessdictionary.com, Retrieved 2018-4-8.
Edited by Agadir Al-Aidarous, Introduction to
Management 4. 1 Omar Dora, Introduction to
Management. Kimberlee Leonard (3-13-2018), “Five
Functions of Management & Leading”,
smallbusiness.chron.com, Retrieved 4-12-2018. Edited.
Muhammad Bakri Abdel-Aleem (2007), Principles of
Business Administration, Egypt: Benha University.
“Importance of Management”,
www.managementstudyguide.com, Retrieved 8-12-
2018. Edited 8. “6 Types of Management Styles”,
online.grace.edu, Retrieved 9-11-2018. Edited 9.
“Levels of Management”,
www.managementstudyguide.com, Retrieved 8-12-

2018.
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1. Understanding the fundamental principles of
materials science and engineering.

2. Learning the properties, behavior, and
applications of different materials, such as metals,
ceramics, polymers, and composites.

3. Understanding the structure of materials,
including atomic and molecular bonding, crystal
structures, and defects.

4. Learning various techniques and methods used
in materials characterization and analysis, such as
X-ray diffraction, microscopy, and spectroscopy.
5. Learning about the relationships between

Lol 5alal) cilaa)




processing, structure, properties, and
performance of materials
.6. Developing skills in materials selection, design,
and development.
7. Understanding the environmental and societal
impact of different materials and their use.

e 8. Gaining technical communication skills to

effectively communicate ideas and results

related to materials science and engineering.

alailly anlasl) abias) i
The main strategy that you will adopt in presenting this unit is to develop students’ skills in
research and familiarity with the concept of management and its importance. It has a curriculum
in all areas of life and its importance, levels and administrative, and the reason for career
progression and the reasons for an administrative model for students to present different topics
related to their specialization and write a report on the view of automation in the fields of
engineering. homework way

pssil) A sha A goasall o Basgl) ac) | Aagllaal aleil) cils i
i The Atom
Bonding
Bonding Cont.
Internal Structure
of Materials
Internal Structure
of Materials Cont.
Thermal
Properties
Thermal
Properties Cont.
Mechanical
Properties
Mechanical
Properties Cont.
Electronic States
in Solids
gk Electronic States
in Solids Cont.
gk Electrical
Conduction
gk Electrical
Conduction Cont.
gk Laser crystals Veek 14
gk Laser crystals
Cont.

Week 9

Veek 10

Veek 11

Veek 12

Veek 13

NVeek 15

el i LYY
10% (10) | Quizzes




10% (10) 2 Assignments
10% (10) 1 Report
10% (10) 2hr Midterm Exam
60% (60) 3hr Final Exam
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Engineering Materials (Part 1), by Mazin A. ( Ciang Oi Tuagiall ) Lgladll 5y sl oSl

H. Kadhim & Kirit Patel, University of
Technology, Baghdad, 1978.

Engineering Materials (Part 2), by Mazin A.
H. Kadhim & Kirit Patel, University of
Technology, Baghdad, 1978.
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1. Understanding the_ fundgmental prinpiples: of Loyl 5alall cilaal
materials science and engineering. N

2. Learning the properties, behavior, and
applications of different materials, such as metals,
ceramics, polymers, and composites.

3. Understanding the structure of materials,
including atomic and molecular bonding, crystal
structures, and defects.

4. Learning various techniques and methods used
in materials characterization and analysis, such as
X-ray diffraction, microscopy, and spectroscopy.
5. Learning about the relationships between
processing, structure, properties, and
performance of materials

.6. Developing skills in materials selection, design,




and development.
7. Understanding the environmental and societal
impact of different materials and their use.
e 8. Gaining technical communication skills to
effectively communicate ideas and results
related to materials science and engineering.

alailly aobeil] ilin s i

The main strategy that you will adopt in presenting this unit is to develop students’ skills in
research and familiarity with the concept of management and its importance. It has a curriculum
in all areas of life and its importance, levels and administrative, and the reason for career
progression and the reasons for an administrative model for students to present different topics
related to their specialization and write a report on the view of automation in the fields of

engineering. homework way
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Sk

The Atom

EBV-Y

Bonding

EBV-Y

Bonding Cont.

Sk

Internal Structure
of Materials

Internal Structure
of Materials Cont.

Thermal
Properties

Thermal
Properties Cont.

Mechanical
Properties

Week 8

Mechanical
Properties Cont.

Week 9

Electronic States
in Solids

Veek 10

Electronic States
in Solids Cont.

Veek 11

Electrical
Conduction

Veek 12

Electrical
Conduction Cont.

Veek 13

Laser crystals

Veek 14

Laser crystals
Cont.

Neek 15
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10% (10)

Quizzes

10% (10)

Assignments

10% (10)

Report

10% (10)

Midterm Exam




60% (60) | 3hr | Final Exam
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Engineering Materials (Part 1), by Mazin A. sime o disgidl ) o eladdl 84 saall sl
H. Kadhim & Kirit Patel, University of (u O ) ’ Bl
Technology, Baghdad, 1978.

Engineering Materials (Part 2), by Mazin A.
H. Kadhim & Kirit Patel, University of
Technology, Baghdad, 1978.
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This course aims to complement the second year student information with basic engineering | 3 . i salall Cilaal
. . . . . . . . duw)yal) 84 (K.Y
subjects in static mechanics and strength of materials which may expand his understanding of
engineering aspects and develop his analytical capabilities.

plailly aalatll ibasif il .YYo
The course adopts a variety of learning and teaching strategies to enhance students' understanding Lal i)
and problem-solving skills. Some of the strategies include: o

- Lectures that introduce the main concepts and theories, supported by examples and

demonstrations.

- Tutorials that reinforce the lecture materials and allow students to practice solving
problems in groups or individually.

- Laboratory sessions that enable students to conduct experiments and observe the
phenomena related static engineering.




- Assignments that require students to apply their knowledge and skills to real-world

scenarios and design problems.

- Quizzes and exams that assess students' mastery of the course objectives and outcomes.
The course also encourages students to use online resources and textbooks for self-study and
revision. The instructor provides feedback and guidance throughout the course to help students
achieve their learning goals.
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Basics and
definitions of
mechanics,

Understanding the concept
of mechanics and its
definitions

Scalars and
vectors

Understanding the
difference between scalars
and vectors

Two-dimensional
analyses (force
systems)

Understanding the concept
of force in 2D systems.

Two-dimensional
analyses
(moments and
couples)

derstanding the concept of
ments and couples in 2D
@D systems.

Two-dimensional
analyses
(resultants)

Understanding the force
resultants in 2D systems.

Three-
dimensional
analyses (force
systems)

Understanding the concept
of force in 3D systems.

Three-
dimensional
analyses
(moments,
couples and
resultants)

Understanding the concept
of moments, couples and
the force resultants in 3D

systems.

Mid Term Exam

Two-dimensional
equilibrium

1- Understanding the
concept of static
equilibrium.

Modelling forces and
moments acting on a
body at rest

Solving problems related
to stability and
equilibrium of structures

2-

3-

Strength of
Materials (Basics
and definitions)

Understanding the concept
of strength of materials

and its definitions




Simple stress ferstanding  the  concept

simple stress.
derstanding the concept

simple strain.
Shear stress, | Understanding the concept
shear stress.
Stress-strain curve Understanding the stress
strain curve.
Statically ving problems related to
Ol + g indeterminate !sses and strains on bodies Week 15
member | subjected to external loads.

Week 11

Simple strain Week 12

Week 13

Week 14

oRall and LYYV
5% (5) Quizzes
5% (5) Online Assignments
5% (5) Onsite Assignments
15% (15) Lab.
10% (10) Midterm Exam
60% (60) Final Exam
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ENGINEERING  MECHANICS, Cing o daagial ) dusllaall 5 j2all <Y
VOLUME 1, STATICS, by J.L. Meriam (2o Ol % )% i

and L.G. Kraige, John Wiley and Sons
William A. Nash and Merle C. Potter,
Strength of Materials
ENGINEERING MECHANICS, VOLUME (Labadl) ) syl bl
1, STATICS, by J.L. Meriam and L.G.
Kraige, John Wiley and Sons Jenkins
10- William A. Nash and Merle C. Potter,
Strength of Materials

Rudra Pratap and Andy Ruina, oo ) cRpalal) DUaall) gy sy Al 5Ll galyally o
Introduction to Statics and Dynamics

C. Hartsuijker and ].W. Welleman,
Engineering Mechanics

R. C. Hibbeler, Engineering
Mechanics; Statics and Dynamics

Andrew Pytel and Jaan Kiusalaas,
Engineering Mechanics Statics
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The course adopts a variety of learning and teaching strategies to enhance students' understanding and
problem-solving skills. Some of the strategies include:

- Lectures that introduce the main concepts and theories, supported by examples and

demonstrations.

- Tutorials that reinforce the lecture materials and allow students to practice solving

problems in groups or individually.

- Assignments that require students to apply their knowledge and skills to real-world

scenarios and design problems.

- Quizzes and exams that assess students' mastery of the course objectives and outcomes.

The course also encourages students to use online resources and textbooks for self-study and revision.

The instructor provides feedback and guidance throughout the course to help students achieve their
learning goals.

Al i)

el Ay L YVA

i) Ay Al 4 2gall g) Baagl au dglhaal) aledl) clajia | clelud)
X b gya e -

GRS + gl . Explain the concept of
differential equation.
Classify the differential
equations with respect to
their order and linearity.
Explain the meaning of
solution of a differential
equation.

Basic concepts

Quiz+ H'W"" Exact ODEs of first .
Mid 4. Express the existence-

order unigueness theorem of

differential equations.

5. Solve first-order

ordinary differential equations.

6. Solve exact differential
equations

Quiz+ HW.+ Integrating factors . Convert separable and
Mid homogenous equations to




e Linear ODE

exact differential equations
by integrating factors.

Quiz+ HW.+
Mid

e Bernoulli equation

e Homogeneous linear

ODE of second order

Solve Bernoulli differential
equations.
9. Will be able to find
solution of second-order linear
differential equations.

Quiz+ HW.+
Mid

Homogeneous linear
ODE with constant

coefficients

Differential

operators

10. Solve the homogeneous
linear differential equations
with constant coefficients.

Quiz+ HW.+
Mid

Euler-Cauchy
equations

Existence
Uniqueness
Solutions
Wronskian

11.  Solve the
Euler equations.

Cauchy-

Quiz+ HW.+
Mid

Nonhomogeneous
ODEs

Solution by Variation

of Parameters

12. Apply the method of
undetermined coefficients to
solve the non-homogeneous
linear differential equations
with constant coefficients.

13. Use the method "variations
of parameters” to find to
solution of higher-order
linear differential equations
with variable coefficients.

Quiz+ HW.+
Mid

Gl + gl

Systems of ODEs

14. Solve systems of of

ODEs

Quiz+ HW.+
Mid

o Nonhomogeneous

linear systems of ODEs.

15. Understand the basic
principles

Quiz+ HW.+
Mid

¢ Infinite sequence

e Limits of sequences

of numbers

16. Understand the basic
principles




Quiz+ HW.+
Mid

¢ Infinite series

. Understand the basic
principles

Week 10

Quiz+ HW.+
Mid

Series without

negative terms

. Understand the basic
principles

Week 11

Quiz+ HW.+
Mid

Comparison and

integral test

Series with negative

terms

. Understand the basic
principles

Week 12

Quiz+ HW.+
Mid

e Ratio and root test

. Alternating
series  and absolute

convergence

. Understand the basic

principles

Week 13

Quiz+ HW.+
Mid

e Power series

. Understand the basic

principles

Week 14

Quiz+ HW.+
Mid

Taylor series

Maclaurin series

. Understand the basic

principles

el sy YT

10% (5) Quizzes
10% (5) Online Assignments
10% (5) Onsite Assignments
10% (10) Midterm Exam
60% (60) Final Exam
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Kreyszig/ advanced Engineering mathematics
-Johnbird/ Engineering mathematics

1. -thomas/ calculus, 11 E (2005)
Kreyszig/ advanced Engineering mathematics
-Johnbird/ Engineering mathematics

1- -thomas/ calculus, 11 E (2005)
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The course adopts a variety of learning and teaching strategies to enhance students'

understanding and problem-solving skills. Some of the strategies include:

- Lectures that introduce the main concepts and theories, supported by examples
and demonstrations.

- Tutorials that reinforce the lecture materials and allow students to practice solving
problems in groups or individually.

- Assignments that require students to apply their knowledge and skills to real-
world scenarios and design problems.

- Quizzes and exams that assess students' mastery of the course objectives and
outcomes.

The course also encourages students to use online resources and textbooks for self-

study and revision. The instructor provides feedback and guidance throughout the

course to help students achieve their learning goals.
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Quiz+ HW.+
Mid

Fourier Series

Study and develop Fourier series
and its applications to real world
problems.

Quiz+ HW.+
Mid

Arbitrary
Period. Even
and Odd
Functions.
Half-Range
Expansions

Study and develop Fourier series
and its applications to real world
problems. (even and odd
functions)

Quiz+ HW.+
Mid

Forced
Oscillations

Understand the basic principles of
Fourier integral




= Fourier
Integral

Quiz+ HW.+
Mid

Fourier
Cosine  and
Sine
Transforms
Fourier
Transform.
Discrete and
Fast Fourier
Transforms

Understand the basic principles of
Fourier transforms

Quiz+ HW.+
Mid

Laplace Transform.
Linearity. First
Shifting Theorem (s-
Shifting)

Use the Laplace transform in
finding the solution of linear
differential equations and
studying the properties

Quiz+ HW.+
Mid

Transforms of
Derivatives and
Integrals ODEs

Use the Laplace transform in
finding the solution of linear
differential equations.

Quiz+ HW.+
Mid

= Unit Step
Function
(Heaviside

Function).

Use the Laplace transform in fin
the solution of linear differe
equations and studying the propertic

Quiz+ HW.+
Mid

Second Shifting

Theorem (t-Shifting)

Use the Laplace transform in
finding the solution of linear
differential equations and
studying the properties

Quiz+ HW.+
Mid

Short Impulses.
Dirac’s Delta
Function. Partial
Fractions

Use the Laplace transform in
finding the solution of linear
differential equations and
studying the properties

Quiz+ HW.+
Mid

Convolution. Integral

Equations

Explain the convolution and
integral equations

Week 10

Quiz+ HW.+
Mid

Differentiation and
Integration of
Transforms.

Explain the Differentiation and
Integration of Transforms.

Quiz+ HW.+
Mid

ODEs with Variable

Coefficients

Use the Laplace transform in
finding the solution of ODE with

Variable Coefficients

Quiz+ HW.+
Mid

Systems of ODEs

Use the Laplace transform in
finding the solution of ODE

Week 13




Explains basic properties of
Laplace transform. Express the
_ Laplace Transform: inverse Laplace transform. Finds
Quiz+ H.W.+ General Formulas Laplace _transforms solution of Week 14

Mid linear differential equation with
constant coefficients.

Explains basic properties of
Laplace transform. Express the
_ Table of Laplace inverse Laplace transform. Finds
Quiz+  HW.+ Transforms Laplace transforms solution of Week 15
Mid linear differential equation with

constant coefficients.

J)BAS\ e_..\..:.a] Yoy
10% (5) Quizzes
10% (5) Online Assignments
10% (5) Onsite Assignments

10% (10) Midterm Exam

60% (60) Final Exam
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To identify most of the elements and systems
that transfer or focus the laser beam to the target
correctly, for instance, the different types of
lenses, simple or complex, e.g. singlet, doublet
and different triplet lenses, in addition to the
combination formulas, NA, telescopes, system

performance. .
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The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.
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Quiz+ HW.+
Mid

e

Radiation Theory.
Lab 1: Determine
Detectors Figure
of merit

Quiz+ HW.+
Mid

Type of Detections
Lab 1: Determine
Detectors Figure
of merit.

Quiz+ HW.+
Mid

Photoemission
Detectors.

Lab 1: Determine
Detectors Figure
of merit

Quiz+ HW.+
Mid

Type of
Photoemission

Lab 2: \Detectors.
characteristic of
solar cell

Quiz+ HW.+
Mid

Photoconduction
Detectors.

Lab 2:
characteristic of
solar cell

Quiz+ HW.+
Mid

Type of
Photoconduction
Detectors.

Lab 2:
characteristic of
solar cell

Quiz+ HW.+
Mid

Midterm Exam
Lab 3:
characteristic of
photo diode




Quiz+ HW.+
Mid

Photo Diode
Detectors.

Lab 3:
characteristic of
photo diode

Quiz+ HW.+
Mid

Thermal Detector
Lab 3:
characteristic of
photo diode

Quiz+ HW.+
Mid

Photo-Acoustic
Detector.

Lab 4:
characteristic of
photo transistor

Week 10

Quiz+ HW.+
Mid

IR System.

Lab 4:
characteristic of
photo transistor

Week 11

Quiz+ HW.+
Mid

Thermal Camera.
Range Detection.

Lab 4:
characteristic of
photo transistor

Quiz+ HW.+
Mid

Thermal Detection.
Lab 5:
photomultiplier
tube

Quiz+ HW.+
Mid

Thermal Detection
Cont.

Lab 5:
photomultiplier
tube

Quiz+ H.W.+

Mid

Noise Measurement
Lab 5:
photomultiplier
tube

Week 15

ogkall sy LYY

10% (5)

Quizzes

5% (5)

Online Assignments

15% (15)

|ab¢

10% (10)

Midterm Exam

60% (60)

Final Exam
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Modern Optical Engineering ,The
Design of Optical Systems , by Warren
J. Smith, 3" ed, McGraw-Hill, 2000.

(g o dangiall ) dugllaall 5y saal) Sl

Optical Sources, Detectors and Systems ,
Fundamentals and Applications, by
Robert H. Kingston, Academic Press,
1995.

Introduction to Optics, by Frank L.
Pedrotti & Leno S. Pedrotti , Prentice-
Hall , 2" ed, 1993.

The Laser guidebook , McGraw-Hill ,

(abeaall ) dusti ) galyall




2004.
Handbook of Optics, Techniques and
Design, Vol. I , Edited by Michael bass,
McGraw-Hill, 1995.
Modern optical engineering, The design
of Optical systems, by Warren J. Smith,
McGraw-Hill , 2000.
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° To introduce an obvious idea about Ayl Balal) cilaa)
different optical laws and properties as well as
most of elements and devices that concern lasers
as one of the optics science branches in order to
insure how to apply these instruments for laser
systems.

plailly alail) il il L Y
The main strategy that will be adopted in delivering this module is to encourage students’ Al i)
participation in the exercises, while at the same time refining and expanding their critical thinking o
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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H.W+Mid Quiz + e + gkl The Propagation of Light Understand the

DA Lab 1: Light path principles of light
propagation and
polarization.
Learn about the
properties of optical
materials, including
their refractive index
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and optical
absorption.

H.W+Mid Quiz

The Propagation of Light
cont.
Lab 1: Light path

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

H.W+Mid Quiz

Geometrical Optics
Lab 2: Lens (convex lens)

Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.

H.W+Mid Quiz

Geometrical Optics cont.
Lab 2: Lens (convex lens)

Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.

H.W+Mid Quiz

Geometrical Optics cont.
Lab 3: Lens (concave
lens)

Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.

H.W+Mid Quiz

Geometrical Optics cont.
Lab 3: Lens (concave
lens)

Understand the
fundamental
principles of optics,
including
geometrical  optics,
wave optics, and
guantum optics.
Analyze the behavior
of light in various
optical systems,
including lenses,
mirrors, and prisms.




H.W+Mid Quiz

Exam 1
Lab 4: Mirrors (convex
mirror)

H.W+Mid Quiz

Polarization
Lab 4: Mirrors (convex
mirror)

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

H.W+Mid Quiz

Polarization cont.
Lab 5: Mirrors (concave
mirror)

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

H.W+Mid Quiz

Polarization cont.
Lab 5: Mirrors (concave
mirror)

Understand the
principles of light
propagation and
polarization.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

Week 10

H.W+Mid Quiz

Interference
Lab 6: Prisms

Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

H.W+Mid Quiz

Interference cont.
Lab 6: Prisms

Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

Week 12

H.W+Mid Quiz

Diffraction
Lab 7: axicon

Learn about the
principles of
interference and

Week 13




diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

H.W+Mid Quiz Diffraction cont.

Lab 7: axicon

Learn about the
principles of
interference and
diffraction and their
applications in
optics.

Learn about the
properties of optical
materials, including
their refractive index
and optical
absorption.

H.W+Mid Quiz Diffraction cont.

Lab 7: axicon

Learn about the
principles of
interference and
diffraction and their
applications in
optics.
Learn about the
properties of
optical
materials,
including their
refractive index
and optical
absorption.

el i, YY

15% (10)

4 Quizzes

10%(10)

4 Online Assignments

15% (15)

1 Lab

10% (10)

2hr Midterm Exam

50% (50)

3hr Final Exam
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prge B. Thomas, JR. and Ross L.
Finney ”Calculus ”,11" Ed. 2010.
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prge B. Thomas, JR. and Ross L.
Finney “Calculus ”,11" Ed. 2010.
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THOMAS'CALCULUS

Based on the original work by George B.
Thomas, Jr. Twelfth Edition
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Firstly giving students primary concepts Faapal) 5alal) Lilaa
of semiconductors , band theory, doping
(ion implantation),direct and indirect
gaps , recombination of electrons and
holes, fabrication of semiconductor
materials, double hetrojunction, light
emitting diode, introducing the basic
design of the laser diode; The other
objective is to explain some applications
for LD ,optoelectronic effects and
applications .

alxilly aleil] bl

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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EBYY CHAPTER ONE erstand the basics of light-
(Fundamentals of ter interaction and energy
optoelectronics) transfer mechanisms.

CHAPTER ONE -n p-n junction
(Fundamentals of

optoelectronics) Cont.
CHAPTER ONE P--n junction:

(Fundamentals of parameters: potential
optoelectronics) Cont. width

CHAPTER TWO Emitters
(Optoelectronics Devices)




CHAPTER TWO Light Emitting Diode
(Optoelectronics Devices) Week 5
Cont.
CHAPTER TWO Laser Diode
(Optoelectronics Devices) Week 6
Cont.
Midterm Exam 1 Y | Week7

CHAPTER THREE Noises of Laser Diode
(Light Emitters).

CHAPTER THREE .
(Light Emitters) Cont. Types of Noises Week 9
CHAPTER FOUR Photodiodes
(Detector)
CHAPTER FOUR PIN Detectors
(Detector) Cont.
CHAPTER FOUR Solar Cells
(Detector) Cont.
Midterm Exam 2 Y |Week 13

CHAPTER FIVE Electro-Optic effect,
(Optoelectronics Effects) Longitudinal mode, Week 14
Cont. Transverse mode
CHAPTER FIVE Acousto-Optic
(Optoelectronics Effects) |ct, Raman-Nath
Cont. Diffraction, Week 15
rftronic  circuit
equivalent

Week 8

Week 10

Week 11

Week 12

kel ani LYY
10% (10) Quizzes
10% (10) Online Assignments
20% (20) Midterm Exam
60% (60) Final Exam

w.l)ﬂb ?Lj\ JJLAAA Y¢
de Lasers, by D. Sands, 1OP Publishing Ltd, ( Caaag J Jim i) ) Lglhall 5 i) oSl

Semiconductor Laser, by Weng W. chow, 1999 (ﬂ 1) ) Lt @‘Jﬂ“

Semiconductor-Optoelectronic Devices, by
Joachim Piprek, Academic Press, 2003.
Semiconductor Laser Fundamentals, by
Toshiaki Suhara, Marcel Dekker ,Inc, 2004.
The Principles of Semiconductor Laser Diodes
& amplifiers, by H Ghafouri-shiraz, Imperial
College Press, 2004.
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To develop problem solving skills and Loyl 3alall Cilaal
understanding of sequential logic circuits.
To understand Asynchronous / Synchronous
Counters operations, design, and their
applications.

To understand Shift Registers functions,
types, and their applications.

To understand digital signal processing and
perform analog to digital and digital to
analog conversions.

alally el Cilin il i

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

gypasall g Basgl) am :\,@hd\ plail) cilajia
Use logic gates to
construct basic latches,
Introduction to Sequential | 8xPlain the difference

Logic Circuit, Latches between an S-R latch
Lab 1: Sequential Logic and a D latch, and

Circuits recognize the difference
between a latch and a
flip-flop.

Edge Triggered Flip- Use logic gates to
Flops, Master-Slave Flip | construct basic latches,




Flops, Flip Flop
Applications.

Lab 1: Sequential Logic
Circuits

explain the difference
between an S-R latch
and a D latch, and
recognize the difference
between a latch and a
flip-flop.

Asynchronous Counters
Operation

Lab 1: Sequential Logic
Circuits

Describe the difference
between an
asynchronous and a
synchronous counter,
analyze counter timing
diagrams and counter
circuits, and determine
and modify the modulus
of a counter.

Synchronous Counters
Operation

Lab 2: The Asynchronous
Counters

Describe the difference
between an
asynchronous and a
synchronous counter,
analyze counter timing
diagrams and counter
circuits, and determine
and modify the modulus
of a counter.

Up/Down (Bidirectional)
Synchronous Counters,
Cascaded Counters

Lab 2: The Asynchronous
Counters

*Recognize the
difference between a 4-
bit binary, up/down, a
decade counter, and
cascaded a counter.

Counter Decoding,
Design of Synchronous
Counters, Counter
Applications

Lab 2: The Asynchronous
Counters

*Design synchronous
counter using Karnaugh
Map, and use logic gates
to decode any given state
of a counter.

Mid-term Exam + Basic
Shift Register Functions.
Lab 3: The Synchronous
Counters

Identify the basic forms
of data movement in
shift registers and
explain how serial
in/serial out, serial
in/parallel out, parallel in
serial out, parallel
in/parallel, and
bidirectional out shift
registers operate.

Parallel In/Serial Out
Shift Registers, Serial
In/Serial Out Shift
Registers

Lab 3: The Synchronous
Counters

Identify the basic forms
of data movement in
shift registers and
explain how serial
in/serial out, serial
in/parallel out, parallel in
serial out, parallel
in/parallel, and
bidirectional out shift
registers operate.




Serial In/Parallel Out
Shift Registers, Parallel
In/Parallel Out Shift
Registers

Lab 3: The Synchronous
Counters

Identify the basic forms
of data movement in
shift registers and
explain how serial
in/serial out, serial
in/parallel out, parallel
in serial out, parallel
in/parallel, and
bidirectional out shift
registers operate.

Bidirectional Shift
Registers
Lab 4: Decade Counters

Identify the basic forms
of data movement in
shift registers and
explain how serial
in/serial out, serial
in/parallel out, parallel
in serial out, parallel
in/parallel, and
bidirectional out shift
registers operate.

Shift Register Counters,
Shift Register
Applications

Lab 4: Decade Counters

Determine the sequence
of a Johnson counter and
ring counter to produce a
specified sequence.

Week 11

Digital Signal Processing
Basics.
Lab 5: Shift Counters

List the essential
elements in a digital
signal processing system
and explain how analog
signals are converted to
digital form.

Converting Analog
Signals to Digital
Lab 5: Shift Counters

List the essential
elements in a digital
signal processing system
and explain how analog
signals are converted to
digital form.

Analog to Digital
Conversion Methods
Lab 6: The Shift
Registers

State the purpose of
analog-to-digital
conversion and explain
how several types of
ADCs operate.

Week 14

Digital to Analog
Conversion Methods
Lab 6: The Shift
Registers

State the purpose of
digital-to-analog
conversion and explain
how DACs operate.

J)LJ\ a.}_..\.l'\ Yo

5% (5)

Quizzes

5% (5)

Assignments

10% (10)

Projects / Lab.

5% (5)

Report

15% (15)

Midterm Exam

60% (60)

Final Exam
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Digital Fundamentals, by Thomas L. Floyd, Eighth Editi

2003.
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1. To introduce the linear algebra as an engineering Gyl Balall Cilaal
analysis tool.
2. To understand the basics of linear algebra method.
6. 3. To be familiarized with some commercial
numerical-analysis tools for solving
engineering problems.

alxillg el il il i

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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lents should be able to 4 1-2
e simultaneous linear
activity equations ations using numerical
approaches
lents should be
n matrix

Class Lecture System of linear

mework Lecture Determinant




rations, including
rse and
determinant
e system of

equations
g LU-
decomposition

[utorial Lecture LU-decomposition

Lecture Row space, column | Demonstrate
space and Null iInderstanding
space linear
ndependence,
an, Rank and

basis

Exam

Demonstrate
erstanding of
or space and

subspace
Determine
nvalues and
eigenvectors nvectors and
e eigenvalue
problem

[utorial Lecture Real vector space

Lecture Eigenvalues and

Tutorial Lecture linear ply principle
transformations matrix
ebra to linear

insformations

2 13
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10% (10) Quizzes
10% (10) Class Activity/homework
20% (20) Midterm Exam
60% (60) Final Exam
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The first objective is to define the Faapal) Balal) Cilaa)
Electromagnetic waves, while the
second is to explain and derive the
uniform plane waves in different
mediums.
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Understand the basic principles of
Maxwell’s equations in time varying

Introduction
Maxwell's
equations in time field, Maxwell’s equations in time in-
varying fields, varying field.

Maxwell's
equations in time
in-varying fields

Derive wave function in free space
and in different materials

Maxwell's Understand the basic principles of
equations in Maxwell’s equations in phasor form,
phasor notation polarization and magnetization form




Maxwell's
equations in
polarization and
magnetization
forms.

Electromagnetic
Waves

Understand the
Fundamentals of electromagnetic wav

Electromagnetic
Waves

Derive wave function in free space
and in different materials

Power loss in a
Plane Conductor
and Poynting
Vector and the
Flow of Power

Understand the
importance of power
loss in plane conductor

Wave between
Parallel Planes ,
Transverse
Electric Wave ,
and Transverse
Magnetic Waves

Understand the
importance of Wave
between Parallel
Planes , Transverse
Electric Wave , and
Transverse Magnetic
Waves

Wave between
Parallel Planes ,
Transverse
Electric Wave ,
and Transverse
Magnetic Waves

Understand the
importance of Wave
between Parallel
Planes , Transverse
Electric Wave , and
Transverse Magnetic
Wave

Characteristics of
TEand TM
Waves,
Transverse EM
Waves, Velocity
of Propagation
and Wave
Impedance

Study the characteristics of TE and TM
Waves, Transverse EM

Waves, Velocity of

Propagation and

Wave Impedance

15t Exam

Week 9

Wave Guides

Develop simple Waveguide and
Antenna.

Week 10

Wave Guides

Develop simple Waveguide and
Antenna.

Week 11

Wave Guides and
Transmission
lines

To find the parameters of transmission
lines.

Week 12

Time Variations,
Polarization, and
Reflection.

Understand the fundamentals of
Time Variations, Polarization,
Reflection

Week 13

Normal Incidence
and Reflection at
the Surface of
Conductive

Understand the fundamentals of
Normal Incidence and Reflection at
the Surface of Conductive Medium




Medium
2" Exam 2 |Week 15

Review 2 |Week 16

el andi L))
10% (10) Quizzes
Online Assignments
Projects / Lab.
Report
30% (30) Midterm Exam
60% (60) Final Exam
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o T_ime—Harmonig Electromagnetic (Lbaall ) duwsiyl) galyall
Fields, by Harrington R. F.,
McGraw-Hill Book Company, New
York, 1961.
Laser Fundamentals, by William T.
Silfvast, 2" Edition, Cambridge
University Press, 2004.
Electromagnetic Waves and
Antennas, by Sophocles J. Orfanidis,
2004.
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The main strategy that will be adopted in delivering this module is to encourage students’ doaiiay)
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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e + ki duction to
essors  and pc
puters, and General
itecture of
computer
Microarchitecture of
8086 microprocessor,
Software Model of 8086,
Memory Address
ce and Data
Organization
Types, Segment
ster and Memory
nentation, and
Instruction Pointer.
Registers, Pointer
Index Registers, and
.Status Register
erating Memory
ress, The Stack, and
t/Output  Address
Space.
duction to
mbly Language
Programming,
uctions Set, and
he MOV Instruction.
ister  Operand
ressing  Mode,
nediate Operand
)Addressing Mode
hory Operand
Addressing Modes.
erting  Assembly
uage Instructions to
hine Code, and
ding A Complete
ram in Machine
Code




Transfer
uctions, and
metic Instructions

(Addition).
Arithmetic
Instructions
(Subtraction,
tiplication, and Week 11
sion), and Logic,
t, and Rotate
Instructions

Control
uctions, Compare
uctions, Control

Instructions,
routine, Loops, and
String Instructions).
b Hardware
ifications, Pin Out,
mum and
imum Modes,
em Clock, Bus Cycle
and Timing States.
b Hardware
ifications, Pin Out,
mum and
imum Modes,
em Clock, Bus Cycle

and Timing States.

shee + sk © |Week 15
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10% (10) Quizzes
10% (10) Online Assignments
20% (20) Midterm Exam
60% (60) Final Exam
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1. Barry B. Brey, " The Intel Microprocessors (@i o duagid ) sl 5, dl o)
8086/8088, 80186/80188, 80286, 80386, 80486, '
Pentium, and Pentium Pro Processor Architecture,

Week 10

Week 13

Week 14

Programming, and Interfacing, 6th Edition,
Prentic-Hall Inc., 2003.

2. Scott Mackeneze, "The 8051 microcontroller",
Prentic-Hall Inc., 1995.

1. Walter A Triebe, The 8086 Microprocessor: (slaall ) duasiyl) malyall

Architecture, Software, And Interfacing
Techniques, Prentic-Hall Inc., 1998.
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This course tends to found a knowledge base for
solution of linear and nonlinear equations,
interpolation, differentiation and integration of
equations
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Syllabus presentation
& Introduction to
numerical analysis

Understanding and learn
the theories and methods

used in
mathematical

using numerical methods

solving
problems

Newton-Raphson method

Ability to analyze

evaluates, and expands
mathematical equations using
appropriate numerical




techniques and methods

Fixed-point method

Ability to analyze evaluates, and
expands mathematical equations
using appropriate numerical
techniques and methods

bisection method

Ability to analyze evaluates, and
expands mathematical equations
using appropriate numerical
techniques and methods

linear interpolation
method

Students should understand the
concepts of interpolation and
divergence and be able to
determine interpolated series of
.points numerically

gauss elimination method

Students should be

able to work with
approximation of determination
function from series of points,
and using them to represent
.functions

gauss-jordan elimination
method

Students should be
able to work with
approximation of
determination
function from
series of points, and
using them to
represent functions

jacobbi method

Students should be
able to work with
approximation of
determination
function from
series of points, and
using them to
represent functions

Mid exam no.1

Interpolation

Students should be

able to solve simultaneous
linear equations using numerical
approaches

curve fitting

Students should be able to solve
simultaneous linear equations
using numerical approaches

Week 11

curve fitting

Students should be able to solve
simultaneous linear equations
using numerical approaches

Week 12

Numerical Integration

Students should be

able to solve problems in areas
such as numerical
differentiation, integration and
differential equations using
.different methods

Week 13

Numerical solution of
differential equations

Students should be

able to solve problems in areas
such as numerical
differentiation, integration and
differential equations using




.different methods

Numerical solution of
differential equations

Students should be able to solve
problems in areas such as
numerical differentiation,
integration and differential
equations using different
.methods

Week 15

el gles + g ks

Mid exam no.2

6 |Week 16

J‘)M\e:x:ﬁﬂ )

506 (5)

Quizzes

Online Assignments

15% (15)

Projects / Lab.

Report

20% (20)

Midterm Exam

60% (60)

Final Exam
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Various books, papers, commercial web sites
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This course aims to inform the third year Faafydl) Balall Cilaal
student with basic engineering subjects in
communication theory, which may expand
his understanding of engineering aspects
and develop his analytical capabilities.

slarlly adeil ciliailad .
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Introduction: model of
communication system,
processing of
information

Size of a siugnal

Classification of

signals

Signal representation
using Fourier series
and Fourier transform
Signal energy and energy
spectral density
Signal power and power
spectral density

Aperiodic signal
repreentation by
Fourier integral,

Transforms of some
useful functions
Signal transmission
through a linear system

Ideal and practical
filters

Amplitude modulation
schemes. AM
modulation and
demodulation, DSB-SC
VSB and SSB
modulation and Week 9
Demodulation
Quadrature amplitude
modulation (QAM)

Week 10




Ol + gk Angle modulation:
phase and frequency Week 11
modulation
Gl + gkl Generation of FM,
demodulation of FM
Gl + gk Bandwidth and
spectrum Week 13
consideration.
Oia + gk Signal to noise ratio in
amplitude and angle 3 |Week 14
modulation systems
Crl + g ks Sample theory, pulse 3
code modulation (PCM)

Week 12

Week 15

) s L))
10% (10) Quizzes
Online Assignments
Projects / Lab.
Report

30% (30) Midterm Exam
60% (60) Final Exam
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The main strategy that will be adopted in delivering this module is to encourage students’ daailia)
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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Week 1

gk
gk
gk
gk
gk
gk

Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15

D) )5.4\3\ ‘;.1.\9.}"“ Y

10% (10) Quizzes
10% (10) Online Assignments
20% (20) Midterm Exam
60% (60) Final Exam
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To develop problem solving skills and
understanding of control theory through the
application of techniques.

. To understand set point, controller, system,
feedback and output variable from a given
block diagram.

. This course deals with the basic concept of
control theory.

. This is the basic subject for all control and
control theory.

. To understand amplitude and phase to
different frequency.

. To understand open loop system and closed
loop system.

. To understand linear differential equation,
laplace transform and transfer function.

alxilly alertl) il il i
The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of

simple experiments involving some sampling activities that are interesting to the students.
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Introduction: Definition
of automatic control
system.

Mathematical
representation of control
components

Week 2

Control system
(Electronic and
Mechanical systems).

Week 3

Transfer function
representation Definition,
poles and zeros.

Week 4

Stability definitions.

Week 5

Routh stability criterion.

Week 6

Block diagram
representation.

Week 7

Definition, Block
diagram reduction.

Week 8

Signal flow graphs.

Week 9

Control system
classification Definition
of order.

Week 10

Type and steady state
error constants.

Week 11

Transient response
analysis.

Week 12

First impulse and step
responses

Week 13

Second order impulse and
step responses

Week 14

Stability Lead and lag
compensators design

Week 15

))id\ a.}_..\ﬁ Yo

10% (10)

Quizzes

10% (10)

Online Assignments

10% (10)

Projects / Lab.

10% (10)

Midterm Exam

60% (60)

Final Exam
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o The first purpose is to give students Loyl Balal) ilaal
fundamentals of Electromagnetic
spectrum, while the second is to teach

them about the H-atom, Spin Interaction,
and Molecular Interaction.

alailly anlanl) Caboasi) i YVY
The main strategy that will be adopted in delivering this module is to encourage students’ i) ied)
participation in the exercises, while at the same time refining and expanding their critical thinking o
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.

pail) Al | abadl) A ) Baagll and Lglhall alal cila e

goasal
Hydrogen Atom and Hydrogen Atom and Spectrum of
Spectrum of Hydrogen Atom.
_ Hydrogen Atom. Labl: Spectrophotometer:
Q“'ZKA'_"'W'J' part one: operation principle

id and the relation between the
absorption and

concentration
Zeeman effects and Zeeman effects and
Splitting of S-P-D Splitting of S-P-D Levels
Levels under the - under the Action of
letc'f” of Magnetic Magnetic field.
' Labl:
Quiz+ HW.+ s Spectrophotometer:
Mid - i part one: operation

principle and the
relation between the
absorption and
concentration
Electron Spin and Electron Spin and

Quiz+ HW.+ .. | Electronic Structure Electronic Structure of
Mid o 7 of atoms. atoms.

Lab2:




Spectrophotometer:
part two: relation
between absorption,
transmission, and
refractive index

Quiz+ HW.+
Mid

Addition of Angular
Momentum

Addition of Angular
Momentum

Lab2:
Spectrophotometer: part
two: relation between
absorption,
transmission, and
refractive index

Quiz+ HW.+
Mid

Spin Orbit Interaction,
Atoms with Many
Electrons

Spin Orbit Interaction,
Atoms with Many
Electrons

Lab3:

Spectrophotometer:
part three: calculation of
linear absorption
coefficient and bandgap

Quiz+ HW.+
Mid

Midterm Exam 1

Midterm Exam 1
Lab3:

Spectrophotometer:
part three: calculation of
linear absorption
coefficient and bandgap

Quiz+ HW.+
Mid

The Helium (He)
Atom

The Helium (He) Atom

Lab4:  Spectrofluorometer:
part one: operation principle

Quiz+ HW.+
Mid

LS-Coupling and
Hand Rule.

LS-Coupling and Hand
Rule.
Lab4:

Spectrofluorometer:
part one: operation
principle

Quiz+ HW.+
Mid

Radiation Transitions.

Radiation Transitions.
Lab5:
Spectrofluorometer:
part two: quantum
efficiency

Quiz+ HW.+
Mid

Spin orbit coupling
for many electrons
atom.

Spin orbit coupling for
many electrons atom
Lab5:
Spectrofluorometer:
part two: quantum
efficiency.

Quiz+ HW.+
Mid

J-J Coupling for atom.

J-J Coupling for atom.

Week 11

Quiz+ HW.+
Mid

Magnetic Interaction,
Molecular Spectra and
Molecular Energy

jnetic Interaction, Molecular

ctra and Molecular Energy

levels.

Week 12




levels. Lab 6:

Spectrofluorometer: part

three: fluorescence

lifetime and radiative

lifetime

Midterm Exam 2 Midterm Exam 2

Lab 6:

Quiz+ H.W.+ Spectrofluorometer:
Mid part three: fluorescence

lifetime and radiative

lifetime

_ Microwave Microwave spectroscopy.

QU'Z;\'A:—&'W'J' spectroscopy. Lab 7: Infrared Week 14

spectroscopy
Infrared Spectroscopy | Infrared  Spectroscopy

Quiz+ H.W.+ (IR). (IR).
Mid Lab T Infrared

spectroscopy

Week 15

ooRall sty LYVO

N% (). Quizzes
5% (5) Online Assignments

5)15% (1 Lab:

10% (10) Midterm Exam
60% (60) Final Exam
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eThe objective is to define the wave function
and explain what the differences between
it and the classical mechanics, and explain
the energy levels, potential energy, Bohr
theory of atoms, and their applications.
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The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.
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Quiz+ HW.+
Mid

Chapter One
(physical
foundations of
Quantum
Mechanics)

Quiz+ HW.+
Mid

Chapter One
(physical
foundations of
Quantum
Mechanics)

Quiz+ HW.+
Mid

Chapter One
(physical
foundations of
Quantum
Mechanics)

Quiz+ HW.+
Mid

Chapter One
(physical
foundations of
Quantum
Mechanics)

Quiz+ HW.+
Mid

Chapter Two
(Elementary
Properties Of
Quantum
Mechanics)

Quiz+ HW.+
Mid

Chapter Two
(Elementary
Properties Of
Quantum
Mechanics)




Quiz+ HW.+
Mid

Midterm Exam
1

Quiz+ HW.+
Mid

Chapter Two
(Elementary
Properties Of
Quantum
Mechanics)

Quiz+ HW.+
Mid

Chapter Three
(Simplified
Quantum
Systems)

Quiz+ HW.+
Mid

Chapter Three
(Simplified
Quantum
Systems)

Week 10

Quiz+ HW.+
Mid

Chapter Three
(Simplified
Quantum
Systems)

Week 11

Quiz+ HW.+
Mid

Chapter Three
(Simplified
Quantum
Systems)

Week 12

Quiz+ HW.+
Mid

Midterm Exam
2

Week 13

Quiz+ HW.+
Mid

Chapter Four
(Simple
Harmonic
Oscillator)

Quiz+ H.W.+
Mid

Chapter Four
(Simple
Harmonic
Oscillator)

Week 15

el syl LYAY

)% (v

Quizzes

)% (.

Online Assignments

)% (.

Onsite Assignments

10% (10)

Midterm Exam

60% (60)

Final Exam
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12- LASER FUNDAMENTALS, BY WILLIAM (headl ) destl palyal
T. SILFVAST, 2'° EDITION,
CAMBRIDGE UNIVERSITY PRESS,
2004.
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The main strategy that will be adopted in delivering this module is to encourage students’ i ) s
participation in the exercises, while at the same time refining and expanding their critical thinking o
skills. This will be achieved through classes, interactive tutorials and by considering types of simple
experiments involving some sampling activities that are interesting to the students.
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Quiz+ HW.+
Mid
Quiz+ HW.+
Mid
Quiz+ HW.+
Mid
Quiz+ HW.+
Mid
Quiz+ HW.+
Mid
Quiz+ HW.+
Mid
Quiz+ HW.+ ..

Mid A

Quiz+ HW.+ g A

¢ A
¢ A
¢ A
¢ A
¢ A
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Mid

Quiz+ HW.+

Mid B

Week 9

Quiz+ HW.+

Mid B

Week 10

Quiz+ HW.+

Mid A

Week 11

Quiz+ HW.+

Mid B

Week 12

Quiz+ HW.+

Mid B

Week 13

Quiz+ HW.+

Mid A

Y Week 14

HW.+
Mid

Quiz+

g

Y Week 15

el i Y49

)% ().

Quizzes

)% (v

Online Assignments

)% ().

Onsite Assignments

10% (10)

Midterm Exam

60% (60)

Final Exam
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7. LASER FUNDAMENTALS, BY
WILLIAM  T. SILFVAST, 2N\P
EDITION, CAMBRIDGE

UNIVERSITY PRESS, 2004.
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13- LASER FUNDAMENTALS, BY WILLIAM
T. SILFVAST, 2"° EDITION,
CAMBRIDGE UNIVERSITY PRESS,
2004.
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fatema.h.rajab@nahrainuniv.edu.iq : J23¥) Assist. Prof. Dr. Fatema H. Rajab Ze-ww

sl Calaa) LA

course tends to provide the student with basic types Faapal) 5alal) Cilaa)
ndustrial laser applications, their requirements and
analysis.

plailly aulaill bl .4
The course adopts a variety of learning and teaching strategies to enhance students' understanding daalia)
and problem-solving skills. Some of the strategies include:
Lectures that introduce the main concepts and theories, supported by examples and -

demonstrations.

Tutorials that reinforce the lecture materials and allow students to practice solving -
problems in groups or individually.

Laboratory sessions that enable students to conduct experiments and observe the -
phenomena related to thermodynamics, heat transfer and static engineering.
Assignments that require students to apply their knowledge and skills to real-world -
scenarios and design problems.

Quizzes and exams that assess students' mastery of the course objectives and -

outcomes.

The course also encourages students to use online resources and textbooks for self-study and

revision. The instructor provides feedback and guidance throughout the course to help students
achieve their learning goals.

el Ly LY
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H.W. Industrial Lasers and Understanding the
Their Applications basic  principles
and concepts of
laser  technology,
including the
characteristics  of
laser beams, laser
types, and laser
applications

Familiarity ~ with
the different types
of industrial lasers
and their
applications, such
as laser marking,
cutting,  welding,
and drilling.

. different types of optics
Laser Material that can be used with

Processing | |asers for industrial



mailto:ahmed.f.khudheyer@nahrainuniv.edu.iq
mailto:ahmed.f.khudheyer@nahrainuniv.edu.iq

applications

Class
ctivity

Interaction of High-
power Laser
Radiation with Solids

Familiarity — with  the
physics and phenomena
of high power
interaction with

materials

ytorial

Heating of Solids

Familiarity ~ with  the
mathmaticalanalysis  of
laser heatingofsolids

Mid

Midterm Exam #1

Quiz

Surface
Treatment;
Techniques and
Analysis.

Laser

Understanding the adv.,
limitations. and
applications of laser
surface treatment such
as laser annealing and

harness

Class
activity

Laser Beam Welding

Understanding the adv.,
disadvantageous, types
and mathematical
analysis of laser welding

Class
activity

Laser Cutting

+drilling

Understanding the adv.,
disadvantageous, types
and mathematical
analysis of laser cutting

and drillind

Veek 11-
12

Mid2

Holography+ Mid2

Understanding the basic
concepts of holography

Week 12

Ultrashort Laser
Applications

provide an understanding
of the difference between
short and ultrashort
lasers with their

applications.

Week 14

AR

DRl s

5% (10)

Quizzes

5% (10)

Assignments

15% (10)

Laboratory

15% (10)

Midterm Exam

60% (60)

Final Exam
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Academic press 1978.

Academic press 1976.

Wiley 1986.

Lasers, principles and applications, J.Wilson &
J.F.B. Hawkes, Prentice Hall 1987.
Industrial applications of lasers, John F. Ready,

CO: lasers, effects and applications, W.W. Duley,

Lasers processing in manufacturing, R.C. Crafer
& P.J. Oakley, Chapman & Hall 1993.

Effects of high-power lasers radiation, John . F.
Ready , Academic press 1971.

Industrial applications of lasers, H.Koebner, John

Laser material processing, W.M.Steen, 1999
Solid-State Lasers: A Graduate Text
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Walter Koechner &Michael Bass

9. Principles of Laser Materials
Processing
Elijah Kannatey-Asibu, Jr.

cpalal) Dladl) gy pems G SL aalially ()

(el

) e ¢ g SN alyal

D) Y

Image Processing

kel e N

LAER 421

Ll / Jeadl) Ao

412

Caa gl 138 alae) & ) A1

2024/4/8

Al ) peaall JIKG) Y

(‘_ASS\) Cilas gl dae /(‘3;51\) Al Hall Gile L) aae A

\pA

(S aad a1 131 ) ol el J g pase EE

ali.a.al-temeemy@nahrainuniv.edu.iq : d:m;ﬂ\ Ali Adnan Khalil :e-wy‘

i) il A

17. To develop problem solving skills and
understanding of digital image processing.

18. To understand Image Sensing and
Acquisition.

19. This course deals with the basic concept of
image enhancement in the spatial domain.

20. To understand linear and non-linear spatial
filters.

21. To perform processing color image.

Loahyal) salal) cilaal

plailly aulaill b il

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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Digital Image Processing
Origins and Fields
(Gamma-Ray Imaging,
X-ray Imaging, Imaging
in Ultraviolet-Visible-
Infrared-Microwave-
Radio Bands)

Lab 1: Introduction to
MATLAB image
processing toolbox

Define the scope of the
field that we call image
processing and give a
historical perspective of
the origins of this field.

Fundamental Steps in
Digital Image Processing,
Components of Digital
Imaging System.

Lab 2: Effects of Changes
in Resolution and
Quantization

Discuss briefly the
principal approaches
used with digital image
processing.

Image Sensing and
Acquisition (using a
Single Sensor, Sensor
Strips, Sensor Arrays
with Image Formation
Model)

Lab 2: Effects of Changes
in Resolution and
Quantization

Summarize the imaging
sensors and how they
used to generate digital
image.

Image Sampling and
Quantization (Concepts
in Sampling and
Quantization, Presenting
Digital Images, Spatial
and Gray-Level
Resolution)

Lab 3: Image
Enhancement using
Negative, Log, and Power
law Transformations

Introduces the concepts
of uniform image
sampling and
quantization.

Relationships Between
pixels (Neighbors of a
Pixel, Adjacency,
Connectivity, Regions,
Boundary, Distance
Measures, Image
Operations on a Pixel
Basis), Linear and
Nonlinear Operations.
Lab 3: Image
Enhancement using
Negative, Log, and Power
law Transformations

*Define the relationships
between pixels.
*Discuss the image
enhancement in the
spatial domain.

Gray Level
Transformations (Image
Negatives, Log
Transformations, Power-
Law Transformation,
Piecewise-Linear
Transformation Functions
{Contrast Stretching,
Gray-level slicing, and
Bit-plane slicing})

Lab 4: Image

*Discuss the image
enhancement in the
spatial domain.
*Summarize Gray level
transformation.
*Apply contrast
stretching, Gray-level
and Bit-plane slicing.




Enhancement using
Histogram Equalization

Mid-term Exam +
Histogram Processing
Lab 4: Image
Enhancement using
Histogram Equalization

*Discuss the image
enhancement in the
spatial domain.
*Use of histogram
processing for image
enhancement.

Histogram Equalization,
Enhancement using
Arithmetic/Logic
Operations

Lab 5: Image
Enhancement using
averaging

*Discuss the image
enhancement in the
spatial domain.

*Use of histogram
processing for image
enhancement.

Image Subtraction and
averaging

Lab 5: Image
Enhancement using
averaging

*Discuss the image
enhancement in the
spatial domain.

Basics of Spatial
Filtering, Smoothing
Spatial Filters
(Smoothing Linear
Filters, Order-Statistic
Filters)

Lab 5: Image
Enhancement using
averaging

*Summarize basics of
linear spatial filtering
(smoothing and
sharpening spatial
filters).

*Summarize basics of
Non-linear spatial
filtering.

Sharpening Spatial Filters

(Use of Second
Derivatives for
Enhancement-The
Laplacian)

Lab 6: Image Processing
using Linear Filters

*Summarize basics of
linear spatial filtering
(smoothing and
sharpening spatial
filters).

*Summarize basics of
Non-linear spatial
filtering.

Week 11

Use of the First
Derivatives for
Enhancement-The
Gradient

Lab 6: Image Processing
using Linear Filters

*Summarize basics of
linear spatial filtering
(smoothing and
sharpening spatial
filters).

*Summarize basics of
Non-linear spatial
filtering.

Week 12

Color Fundamentals,
Color Models (The RGB
Color Model, The CMY
and CMY C Color Model,
The HIS Color Model
{Converting Color from
RGB to HIS, Converting
Color from HIS to
RGB}),

Lab 6: Image Processing
using Linear Filters

Apple color image
processing for digital
image enhancement.

Week 13

Pseudo color Image
Processing (Intensity

Apple color image
processing for digital

Week 14




Slicing) image enhancement.
Lab 7: Image Processing
using non-Linear Filters
Lo + (g i Gray Level to Color Apple color image
Transformations, Basics processing for digital
of Full-Color Image image enhancement.
Processing.

Lab 7: Image Processing
using non-Linear Filters

Week 15

all ‘;.x.ww’* Y
5% (5) Quizzes
5% (5) Assighments

10% (10) Projects / Lab.
5% (5) Report

15% (15) Midterm Exam

60% (60) Final Exam
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- To understand the construction and the Auyal) Balad) ilaa)




characteristics of optical fiber cable.

- To learn the main effects that affecting t
guiding of light in optical fibers such as
attenuation, dispersion and nonlinearitie

— To learn how optical fibers are fabricatec

plailly aulaill b il
The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
types of simple experiments involving some sampling activities that are interesting to the
students.
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Basic
Class activity bncept 35. Explair]
the
transm
on
charac
stics of
optical
fiber,
Illustraf
Homework Basic the bas

concept charac
stics of

fiber an
Compaq
betwee
differen
types @
fiber

. Explair

. the
Attenuation transm

in Optical on
fiber charac
stics of
optical
fiber,
Illustrat
the bas
charac
stics of
fiber an
Compaq

Tutorial betwee




Homework

Class activity, quiz and

tutorial.

Class activity [

rture
racti
cal

Examples of
power
budget

Dispersion
in optical
fiber

Dispersion
managemen
t

Nonlinearit
es in optical
fiber

Fabrication
of optical
fiber

. Know

. Practic

.Learn

differen
types @
fiber

about
differen
types @
attenus
n. Thern
learn
about
fiber
losses,
linear ¢
nonling
effects
and
compu
the
losses.

mather
ical
problen
on
couplin
loss an
power
budget

about
differern
types @
disperg
. Then,
acquirg
knowle
e abou
materia
disperg
, wave
guide
disperg
and
modal
disperg

polariz
n modeg
disperg




40. All the

.Learn

. Disting

.Learn

above

disper
n

manag
ment

h betwy
differen
nonling
effects
such as
Raman
scatter
, Brilloy
scatter
, self-

phase
modulg
nand f
wave

mixing,

fiber
design
and
manuf
uring

el s £ 6

5% (5)

2

Quizzes

5% (5)

4

Class
Activity/homework

15% (15)

5

Reports Lab.

15% (15)

2hr

Midterm Exam

60% (60)

3hr

Final Exam

U"“:’Jﬂb (Ja'.m JJLAA .¢0

e Optical Fiber Communication, 3" Edition, J. M.
Senior, 2009

((cns of dngiall ) Aullaal 8, jiall i)

ir Optic Communication Systems — Govind P. Agarwal ,
John Wiley, 3rd Ediition, 2004.
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To provide students with the design and Laafpal) Salal) il aa)
operating principles of modern optical
communication systems. Upon completion of
the subject, students should be familiar with
different types of optical fibers and
commonly used components in optical

communication systems.

alzillg anlanll Chlassi) i)
The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, interactive tutorials and by considering
types of simple experiments involving some sampling activities that are interesting to the
students.
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Describe the 1
fundamental
principles of

optical

Class activity introduction




communicatio
n systems,
including light
sources,
detectors, and
modulators.

Homework +Quiz

Optical

amplifiers

Evaluate the
different types
of optical fiber
amplifiers and

their
applications in
long-haul
communicatio
n systems.

Class activity

Optical

receiver

Describe the
fundamental
principles of
optical
communicatio
n systems,
including light
sources,
detectors, and
modulators.

Optical

receiver

Describe the
fundamental
principles of
optical
communicatio
n systems,
including light
sources,
detectors, and
modulators.

All the

above

Optical

transmitter

Describe the
fundamental
principles of
optical
communicatio
n systems,
including light
sources,
detectors, and
modulators.

Class activity

Optical

modulator

Design and
implement
optical
communicatio




n systems
using
appropriate
simulation
software tools.

Analyze the
principles of
components optical
networking,
wavelength-
division
multiplexing
(WDM) and
optical
switching.

Tutorial Basic

system

4 13
J)EA\ e_..g.a] .01

5% (5) 2 Quizzes
5% (5) 4 | Class Activity/homework
15% (15) 5 Reports/ Lab.
15% (15) 2hr Midterm Exam
60% (60) 3hr Final Exam
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M. Senior, 2009

or Optic Communication Systems — Govind P. (ng \ ) Lo ) CA‘J‘“

Agarwal , John Wiley, 3rd Ediition, 2004.
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. To develop problem solving skills and understanding of
control theory through the application of techniques.

. To understand set point, controller, system, feedback and
output variable from a given block diagram.

. This course deals with the basic concept of control
theory.

. This is the basic subject for all control and control
theory.

. To understand amplitude and phase to different
frequency.

. To understand open loop system and closed loop system.

. To understand linear differential equation, laplace
transform and transfer function.

. Define each of the element PID controller.
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The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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Bode plot, Cont.

Bode plot.

CRAS + galet (gl root locus, Cont.
root locus

CRAS + galet (gl Nyquist, Cont.
Nyquist.

A +galet (5l Polar plot.

GRS paledt (g ylas Definitions, Vector
in Space, Basis,
Change of Basis
GRS paledt (g ylas Solution of the
State-Space
Equation

CRS + galet (g ks Construction of the
State- Space from
the Transfer
Function




Determining the
Transfer Function
from The state-
Space Equation
Stability Analysis T | Week 9
Observability and
Controllability
Observability and
Controllability

Definitions 1 Week 12

Drawing of Phase T Week 13

Trajectory of
Nonlinear and
Linear 2" Order Week 14
Differential
Equation.

State Space
Representation.

Week 8

1 Week 10

Week 11

Week 15
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10% (10) 5 Quizzes
10% (10) 2 Online Assignments
10% (10) 5 Projects / Lab.
10% (10) 2hr Midterm Exam
60% (60) 3hr Final Exam
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To identify most of the elements and systems
that transfer or focus the laser beam to the
target correctly, for instance, the different
types of lenses , simple or complex, e.g.
singlet, doublet and different triplet lenses, in
addition to the combination formulas, NA,
telescopes, system performance.
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The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering types of simple experiments involving some sampling activities

that are interesting to the students.
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Introduction
Gaussian Optics: The

Understand the basic
principles of optics and

Cardinal Points the properties of light.
Study the Cardinal Points
of an Optical System

Image Position and Size.

Study the principles of
Refraction of a Light
Ray at a Single Surface,
The Paraxial Region,
Paraxial Raytracing
through Several Surfaces
Calculation of the Focal
Points and Principal
Points, The “Thin Lens”
and Mirrors.

Paraxial Optics and
Calculations

Study the principles of
Systems of Separated
Components and The
Optical Invariant
Matrix Optics , The y-
ybar Diagram

Optical System
Considerations

Design and

imaging

analyze
systems,

Optical System
Considerations cont.
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including cameras and
Microscopes.

The Primary
Aberrations

Understand the concept
of aberrations and their
effect on image
formation.

The Primary
Aberrations cont.

Understand the concept
of aberrations and their
effect on image
formation.

Midterm Exam

Optical System Layout.

Analyze and design
optical components such
as  lenses, mirrors,
prisms, and filters.

Third-Order Aberration
Theory and Calculation

Understand the concept
of third order aberrations
and their effect on image
formation.

Third-Order Aberration
Theory and Calculation
cont.

Understand the concept
of third order aberrations
and their effect on image
formation.

Week 10

Characteristics of the
Human Eye

Explain the concept of
the Structure of the Eye ,
Characteristics of the

Eye, Defects of the Eye Week 11

Stops, Apertures,
Pupils and Diffraction

Understand the
importance of fabrication
and alignment of optical Week 12
components for system
performance.

Stops, Apertures,
Pupils and Diffraction
cont.

Understand the design of
optical instruments for
spectroscopy and
metrology.

Have a comprehensive
understanding of
illumination systems and
light sources.

Polarization Issues in
Optical Design

Study the Polarization

Issues in Optical Design Week 14

Polarization Issues in
Optical Design cont.

Study the Polarization

Issues in Optical Design Week 15

JJLJ\&EB L&Y

10% (10)

Quizzes

Online Assignments

10% (10)

Projects / Lab.

Report

20% (20)

Midterm Exam

60% (60)

Final Exam
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1- OPTICAL SYSTEM DESIGN, 2" Ed. ,
McGraw Hill, 2008
Robert E. Fischer, Biljana Tadic-
Galeb and Paul R. Yode
2- Modern Optical Engineering, The
Design of Optical Systems, 4" Ed.
Warren J. Smith, McGraw Hill, 2008
3- Aberrations of Optical Systems, W T
Welford FRS,
Adam Hilger, 1986
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LASER DESIGN TECHNOLOGY
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The first objective is to explain the types
of lasers and pumping of each type, while
the second is to definition and derive all
parameters related to design of laser
systems.
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The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of

simple experiments involving some sampling activities that are interesting to the students.
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Optical Considerations

Optical Considerations
Week 2

Material considerations
Material considerations

Mechanical
Considerations
Cooling Considerations

15t Exam

Electrical
Considerations
Types of Lasers

Types of Lasers
Laser System Design

Week 3
Week 4

Week 5

Week 6
Week 7

Week 8

Week 9
Week 10
Week 11
Week 12

Resonator Geometry
Resonator Geometry/2"
Exam

Final Exams of 2™
Semester

Week 13
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Week 14

BY ATV
10% (10) Quizzes
Online Assignments
10% (10) Projects / Lab.
Report
20% (20) Midterm Exam
60% (60) Final Exam
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chner, 6™ Edition, Springer Science Business
dia, Inc., 2006

(badl ) dait )l galyal)

1. SOLID-STATE LASER ENGINEERING, BY | . . )
’ Aualall DAL ) saild) xabpally i
WALTER KOECHNER, 5™ EDITION, cdaalall Oladl) g pms A sl gl

SPRINGER BERLIN, NEW YORK, 1999. ( ceee

. LASER FUNDAMENTALS, BY WILLIAM T.
SILFVAST, 2"° EDITION, CAMBRIDGE
UNIVERSITY PRESS, 2004.
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This course tends to found a knowledge base for Loyl 3alall Cilaal
medical lasers and their applications via
providing information about types of medical
lasers, application tools, and common
applications.
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The main strategy that will be adopted in delivering this module is to encourage students’ doailiay)
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.
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Cnai+ sk | Introduction to Medical
Laser Applications 3

s+ ki | Introduction to Anatomy

i+ ki | Laser Beam  Delivery
Arrangements for
Medical Applications

Gl + gkl Laser Tissue Interaction

i+ ki | Laser Tissue Interaction
Cont.




Mathematical Analysis of
Photothermal Effects Week 6

Laser Therapy Week 7

Midterm exam 1 Week 8

Laser Applications in 3
Dental Industry Week 9

Laser  Application in
Ophthalmology Week 10

Laser  Application in
Ophthalmology Cont. Week 11

Laser  Application in
Dermatology Week 12

Laser  Application in
Dermatology Cont. Week 13

Midterm exam 2 Week 14

Laser  Application in
Surgery Week 15

AN AR
V5% (5) Quizzes
5% (5) Online Assignments
Projects / Lab.

Report
20% (20) Midterm Exam
60% (60) Final Exam
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. "Medical Applications of Laser" by Haim Baruch - il ) bl 5y el oSl
. "Laser Applications in Medicine and Biology" by ( S Ol A ) = Bl

M. L. Wolbarsht

. "Lasers in Medicine" by Reginald Birngruber and
Johannes F. Bille

4. "Medical Laser Applications and Laser-Tissue
Interactions™ by Karl Stock and Raimund Hibst

5. "Laser-Tissue Interactions: Fundamentals and
Applications" by Markolf H. Niemz

. "Laser Applications in Surgery and Medicine" by
Ronald S. Katz

7. "Laser Dermatology: Pearls and Problems" by
David J. Goldberg, Jeffrey S. Dover, and Murad Alam
8. "Laser Therapy in Veterinary Medicine:
Photobiomodulation” by Ronald J. Riegel and John C.
Godbold Jr.

9. "Laser Applications in Ophthalmology" by Michael
Belkin and Mordechai Rosner

10. "Lasers in Cardiovascular Medicine and Surgery:
Fundamentals and Techniques" by Mark J. Monaghan
and Michael R. Treat.
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This course tends_ to provide _the student_ Wi_th Gyl Balall Cilaal
fundamentals of input/output interface circuits
using 8086 microprocessor.

alxilly adail] il 4
h strategy that will be adopted in delivering this module is to encourage students’ participation in doaiiay)
exercises, while at the same time refining and expanding their critical thinking skills. This will be
eved through classes, interactive tutorials and by considering types of simple experiments
involving some sampling activities that are interesting to the students.

Rl Ay LY
aiil) Ak jla alil) ddha | godagall o) Bangl) aud | dugthal) abeil) Cilajia | clolad) | gasad)
e+ gk Review to the 8086-
Memory and 1/O 4
Interfaces.
e+ gk -(Hardware
Specifications, Pin Out,
Minimum and
Maximum Modes, and
the System Clock)

-Bus Cycle and Timing
States, Memory Interface
Circuits

- (Types of 1/O, their
Instructions and Bus
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Cycle), Isolated 1/0O
Interface and Data
Transfers.

Output/Input Ports using
Isolated 1/0, and 1/0
Handshaking and Parallel
Printer Interface.

82C55A Programmable
Peripheral Interface,
82C55A
Implementation of
Parallel 1/0 Ports, and
Memory Mapped 1/0.

Midterm Examination
No. 1

82C54 Programmable
Interval Timer, and
Serial Communications
Interface.

Programmable
Communication
Interface Controllers,
Keyboard and Display
Interface.

8279 Programmable
Keyboard/Display
Controller.

Week 10

Interrupt Instructions,
and Enabling /
Disabling of Interrupts.

External Hardware-
Interrupt Interface
Signal, and External
Hardware-Interrupt
Sequence.

82C59A Programmable
Interrupt Controller,
and its Interrupt
Interface Circuits.

Week 13

Software and
Nonmaskable Interrupts,
Reset and Internal
Interrupt Functions.

4

Week 14

Midterm Examination
No. 2

4

Week 15

J)Ld\e*\iﬁ )

5% (5)

Quizzes

Online Assignments

15% (15)

Projects / Lab.

Report

20% (20)

Midterm Exam

60% (60)

Final Exam
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Iter A. Triebel, “The 8088 and 8086
roprocessors”, Fourth Edition, 2003.
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