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Introduction to
electrical circuits

Units, atomic
structure,
conductor,
semiconductor and
isolator. Electrical
current, potential
and potential
difference.

Introduction to
electrical circuits

Electromotive force
(EMF). Resistance
and conductance,
resistor types, color
code resistance,
ohm's law, linear
and nonlinear
resistance,
electrical energy
and power,
efficiency.

DC Circuit
analysis

Serial and parallel
circuits,

DC Circuit
analysis

Kirchhoff’s law,
internal resistance
of source,
dependent sources,
source
transformation.

DC Circuit
analysis

Methods of
analysis, Branch
current, Mesh
analysis, node
analysis, examples,
delta/ star
transformation.

Network Theory

Superposition,
Thevenin

Network Theory

Norton, maximum
power transfer.

AC Circuit

AC quantities
resistance,
reactance, and
impedance,
conductance,
susceptance, and
admittance,

AC Circuit

peak values,
maximum, average,
and r.m.s values,




AC Circuit phasor quantities.
AC circuit analysis
(equivalent
impedance,
AC Circuit power in AC
circuit, power
factor,.
AC Circuit | Complex quantity,
complex power,
power factor
correction
Resonance: Series resonance,
quality factor,
selectivity, half
power frequencies
and bandwidth.
Resonance: parallel
resonance,
quality factor,
selectivity, half
power frequencies
and bandwidth.
Three Phase Single phase, and
Systems three phase
circuits, star/delta
transformation.

Jodell eads 11

Relevant Learning

Weight (Marks) | Week Due
Outcome

Quizzes 10% (10) 5,10 LO#1,2,8 and 9
Assignments 10% (10) 2,12 LO#3,4,6and 7

Forma

tive

Projects / 10% (10) Continuous
Lab.
Report 10% (10) 13 LO#5,8 and 10
Summ | Midterm 10% (10) 7 LO #1-7

ative | Exam

assess 50% (50)
Final Exam

assess

ment

ment
Total assessment 100% (100 Marks)

oedly eladdl yolae .12

(Wi O demginll) Dsllaall By yiall Sl
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Fundamentals of electric circuits,

Charles K. Alexander | Matthew n.

o. Sadiku, 5t edition.
2- Introductory to circuit analysis,
Boylested, 11t edition.
Engineering circuit analysis, William
Hayte,6t edition
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Digital systems
and number
systems

Introduction to
Digital Systems
[Decimal,
Binary, Octal,
Hexadecimal,
etc.] and
Number — Base
Conversions

Digital systems
and number
systems

Arithmetic
operations

Digital systems
and number
systems

Complements of
Numbers

Digital systems
and number
systems

Binary Logic
Gates and
Discussion

Boolean
Algebra

Basic Definition
and Rules of
Boolean
Algebra

Boolean
Algebra

Canonical and
Standard
Forms [sum of
products,
product of
sums]

Boolean
Algebra

Discussion

Gate — level
minimization

The Karnough
Map Method

Gate — level
minimization

Don’t-Care
Terms

Gate — level
minimization

NAND and
NOR
Implementation

Gate — level
minimization

Logic Circuits

gorsd!




- . Gate — level . ) e )
Jb 5 g ks . e . Discussion
i minimization

Weighted e &l
Ju s+ ki | Codes [BCD, | Coding systems

etc.]
Ex —n Codes | Coding systems e ml)
and Gray code

by s g ks

Design of Coding systems JEVER

different codes

b s+ g ks

el eudi .11
Time/N Relevant Learning
Weight (Marks) | Week Due
umber Outcome
Quizzes 2 10% (10) 5,12 LO#1,2,5and 7

Assignments 3 15% (15) 2,6,10 LO#1,3,5and 6

Forma

tive

Projects /
Lab.
Report 15% (15) LO#1,4,5and 6

dssess

ment

Summ | Midterm
. 10% (10) LO#1-7
ative Exam

assess
Final Exam 50% (50) All
ment

Total assessment 100% (100 Marks)

oedly elaidl yolae .12

1- Digital Design, 4th Edition, by M.
Morris Mano. Prentice-Hall, Inc. 2006
2- Digital Computer Fundamental, by S ety % - .
Ddz9 O dxgiall) dgllaall oSl
Thomas C. Bartee (©zs Ol 4z )& el
3 - Digital System Principle and
Application, by Ronald J. Tocci

Fundamentals of Logic Design, ]J.
R. Roth
) <) 5l
Gilralall ey A QLIS 28 g
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A58l g Alau)
BEY

Introduction to
programming

Variables, data
types, operations

A58l g Alhu
BE-Y)

Introduction to
programming

Paradigms:
functional,
procedural, object
oriented

A58l g Alau)
BEY

Problem- solving
algorithms

Strategies, process,
implementation,
debugging

A58l g Alau)
BEY

Problem- solving
algorithms

Concepts of
algorithms,
structured
decomposition

A58l g Alau)
BEY

Programming in C++

Syntax & semantics,
variables, types,
expressions, math
functions

A58l g Adau)
BEY

Programming in C++

Logical operations,
[/0, functions,
encapsulation,

hiding,

A58l g Adau)
BE-Y)

Control structures

Conditional,
iterative, control
structure

A58l g Adau)
BE-Y)

Control structures

Loops, sequencing,
selection, iteration
functions

A58l g Adau)
BEY

Basic data structures

Primitive types,
arrays, strings

Al Alin)
BE-Y)

Basic data structures

Records, stack, heap
allocation

ALl 5 ALid
BE-Y)

Structure
programming

Static structure
programming

A58l g Adau)
OS5

Structure
programming

Dynamic structured
programming

ALl 5 ALid
BEY

Recursion

Recursive math
functions, divide
and conquer
strategies




Recursion

Recursive
backtracking,
implementation

Discussion and
revision

Different topics

4

el euudl .11

Time/Number

Relevant
Learning
Outcome

Formative
assessment

Quizzes

5,10

LO #1, 2,
10 and 11

Assignments

2,12

LO #3, 4,
6 and 7

Projects /
Lab.

Continuous

Report

13

Summative
assessment

Midterm
Exam

Final Exam

Total assessment

oyidly eladdl yobae .12

(a9 O dxgiall) dogllacdl 5 yhall ST

C++ Essentials, By Sharam
Hekmat, 2005 PragSoft

(53Uas)l) A 2!yl

A g KN gl all

Claalall Gany b LKA &l 5
Al

Cxadl) I o292 ‘”gdl silud! a=yallg s
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www.tutorialspoint.com
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Real numbers
and the real line,
lines, circles,
and parabolas,
functions and
their graphs,

Preliminaries

4

Absolute value
function,
greatest integer
function,
signum
function,

Preliminaries

domain and
range algebraic
functions,
combining
functions,
shifting and
scaling

Preliminaries

function graphs,
even and odd
functions,
trigonometric
functions

Preliminaries

Limits,
continuity and
differentiability.
Rules of
Differentiation,
chain rule,

implicit
differentiation,
higher order
differentiation,
application, time
rate,

Differentiation

maxima and
minima,
concave, curve
plotting, inverse
functions

the limit sinx/x ,
trigonometric
functions and

their inverse.

Differentiation




Finite
integration,
rules of
integration,

applications,
area, volume,
arc-length,

Differentiation

integration
methods,
special
integrals,

rotating and
shifting of axes,
conical
sections.

Differentiation

4380 9 b
BEY)

Vectors in the
plane, in the
space, scalar
and vector
products, triple
products.
Equations of
lines and planes
in the space.

Complex
numbers: z = x
+jy as an affix
on the real
point.(x y),
modulus,
argument,
conjugate,
addition,
subtraction,
products.

Integration

i8lia b
BE-Y)

(Cartesian,
trigonometric,
polar and
exponential)
forms,
transformations:
translation,
rotation by an
angle .

Integration

Real numbers
and the real line,
lines, circles,
and parabolas,
functions and
their graphs,
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Relevant Learning

Weight (Marks) | Week Due
Outcome

Quizzes 10% (10) 6,10 LO#1,2,4 and 6
Forma

Assignments 15% (15) 3,12 LO #2,3,4,5and 6
tive

Projects /
Lab.
Report 15% (15) LO#4,5,7 and 8

assess

ment

Summ | Midterm
) 10% (10) LO #1-7
ative Exam

assess |
Final Exam 50% (50)
ment

Total assessment %100

oeidly elaidl yolae .12

1- Calculus, By Anton Bivens Davis, 2002
Anton Textbooks, Inc
Advanced Engineering Mathematics, By (a9 O damginall) doghlacd! §) yaol!l S|
Erwin Kreyszig, 1999, John Wiley & Sons,
Inc
Advanced Engineering Mathematics, By
Erwin Kreyszig, 1999, John Wiley & Sons, (ERW=IN]) NP E SV ]
Inc
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Device Physics Semiconductor
Materials and
Properties:
Intrinsic and
extrinsic
semiconductors,
drift and
diffusion
currents, excess
carriers.
Device Physics | The pn Junction:
Reverse-biased
pn Junction,
forward-biased
pn Junction, ideal
current—voltage
relationship.
Device Physics Diode DC
Analysis:
Piecewise linear
model.
Device Physics Diode AC
Equivalent
Circuit: Small-
signal equivalent
circuit.
Device Physics | Diode Circuits:
Rectifier circuits,




Zener diode
circuits, clipper
and clamper
circuits.

Device Physics

Diode Circuits:
Multiple-diode
circuits,
photodiode and
LED circuits.

Device Physics

MOSFET:
Structure,
operation modes,
ideal and non-
ideal current-
voltage
characteristics.

Device Physics

MOSFET DC
Circuit Analysis:
Common-source

circuit.

Device Physics

Multistage
MOSFET
Circuits: Cascade
and cascode
configurations.

Device Physics

Junction Field-
Effect Transistor:
pn JFET and
MESFET
operation,
current-voltage
characteristics,
DC analysis.

Device Physics

The MOSFET
Amplifier: Small-
signal equivalent

circuit.

Device Physics

Basic Transistor
Amplifier
Configurations:
Common-source
amplifier.

Device Physics

Basic Transistor
Amplifier
Configurations:
Common-drain
amplifier and
common-gate
configuration.




Device Physics

Multistage
Amplifiers:
Cascade and

cascode circuits.

Device Physics

Basic JFET
Amplifiers:
Small-signal
equivalent
circuit.
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Weight (Marks)

Week Due

Relevant Learning

Outcome

Forma

Quizzes

20% (20)

5,10

LO#1-6

Assignments

20% (20)

2, 3’ 4, 5!
6,8,9,

LO#1-6

tive and 10

assess Projects /

ment Lab.

Report
Midterm

Summ 10% (10)

ative Exam

assess 50% (50)
Final Exam

ment

Total assessment

oedly elaidl yolae .12

D. A. Neamen, “Microelectronics:
Circuit Analysis and Design”. USA:
McGraw-Hill, 4th ed., 2010.

A. Sedra and K. C. Smith,
“Microelectronics Circuits”. New York,
USA: Oxford Univ. Press, 7th ed., 2015.
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Introduction to
AutoCAD by
explain the

interfaces tools

Introduction,
AutoCAD
windows,

zoom, save file,

Erase, status

bar

Coordinate
systems and
show the method
of entering

points

Absolute
Cartesian
coordinate
system ,
polar
coordinate
system ,
relative
polar
coordinate
systems,
examples

Drawing
commands line

and rectangle

Draw
several
lines ,
rectangle
with its
options,
Examples

Circle and Arc

commands

Draw circles
and Arc
according to
several options.

Polygon, Ellipse

and polyline

commands

Show the
difference
between
line and
polyline
with
Examples,
use
various
methods
for
drawing
polygon
and
Ellipse,
examples




Modify
tools bar
Move, copy and
mirror

commands

Use
modify
tools for
editing the
design
such as

copy,
move

Quiz and

discussion

Array and offset

commands

Polar array,
rectangle array,
repeated an
object several
times by a
specific
distance

Fillet, chamfer

and strength

Use flexible
tools to like
fillet and
chamfer to add
arc between
lines, circles,
and arcs,
examples

A i8lia b
B

Rotate, scale and

explode

Rotate parts of
design and
increase size of
an object by
specific scale

a58lia b
BE-Y)

Trim, extend

Cut undesired
part from the
intersected
objects and
extended lines
examples

58lia b
BE-Y)

Break, lengthen

Remove part of
object by break

Addlie g Aliul
BE-Y)

Text and

Dimensions

Inserted a Text

Add text and
dimension on
the design

Addlia g Aliul
BE-Y)

Inserted

Dimensions

Add different
dimension on
the design




linear and

aligned

Insert

Add ladder on

Leader the design
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Relevant Learning

Weight (Marks) | Week Due
Outcome

Quizzes 10% (15) 5,12 LO#1,2,5and 7
Assignments 15% (15) 2,6,10 LO#1,3,5and 6

Forma

tive
Projects /
assess Lab 10% (10) 2,35 LO#1,4,6 and 8

ab.

Report

ment

Summ | Midterm
. 30% (30) LO #1-7
ative Exam

assess |
Final Exam 30% (30)

ment

Total assessment 100% (100 Marks)
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Polar
coordinates:
areas and
lengths in polar
coordinates

Coordinates

equivalent

points and

equivalent
equations,

Coordinates

the relation
between the
Cartesian and
the polar
systems

Coordinates

Three
dimensional
coordinates:

Cartesian,
cylindrical, and
spherical

Coordinates

Matrix basics,
add and
subtract
matrices,
multiply a

matrix by a
scalar, multiply
matrices

Determinants
and Matrices

Take the
transpose of a
matrix, special

types of

matrices, matrix
properties,

Determinants
and Matrices

some
properties
of
determinants,
system of linear
equations,
Gramer's rule
,matrice

Determinants
and Matrices

some and
product of
matrices, the
inverse of
matrix, solution

Determinants
and Matrices




of linear
equations by
matrices

Partial
differentiation

Functions of
two or more
variables

total differential

Functions of
two or more
variables

Double
integrals over
rectangles,
double
integrals over
general
regions,

Multiple
Integrals

double
integrals in
polar
coordinates,
applications of
double
integrals,

Multiple
Integrals

triple
integrals,
triple
integrals
in
cylindrical
coordinates,

Multiple
Integrals

triple integrals
in spherical
coordinate's,
change of
variables in
multiple
integrals.

Multiple
Integrals

Discussion and
revision

Different
topics

el i .11

Weight (Marks)

Week Due

Relevant Learning

Outcome

Quizzes

10% (10)

6,10

LO#1,2,4and 6

Assignments

15% (15)

3,12

LO#2,3,4,5and 6




assess | Projects /
ment | Lab.
Report 15% (15) LO#4,5,7and 8
Summ | Midterm 10% (10) LO#1-7

ative | Exam

assess 50% (50) All
Final Exam

ment

Total assessment 100% (100 Marks)
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1- Calculus, By Anton Bivens Davis,
2002 Anton Textbooks, Inc
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Combinational

logic circuits

Binary Adder—
Subtractor [Half
and Full adders,

Half and Full
subtractors]

Combinational

logic circuits

Arithmetic
operations

Combinational

logic circuits

Comparator
circuits

Combinational

logic circuits

Multiplexer

Combinational

logic circuits

Multiplexer &
Demultiplexer

Combinational

logic circuits

Decoder &
Encoders

Combinational

logic circuits

Discussion

Sequential logic

circuits

Sequential
Circuits

Sequential logic

circuits

Flip - Flops

Sequential logic

circuits

Latches

Sequential logic

circuits

Discussion

Registers and
Counters

Registers

Registers and
Counters

Shift Registers

Registers and
Counters

Synchronous
Counters

Registers and
Counters

Asynchronous
Counters
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Relevant Learning

Weight (Marks) | Week Due
Outcome

Quizzes 10% (10) 6,12 LO#1,2,3,7 and 8
Assignments 10% (10) 3,13 LO#2,4and 8
Projects /
assess s 15% (15) Continuous
ab.

Report 5% (5) 13 LO#4,5,6and 7

Forma

tive

ment

Summ | Midterm
. 10% (10) LO #1-7
ative Exam

assess |
Final Exam 50% (50)
ment

Total assessment 100% (100 Marks)

oeidly elaidl yolae .12

Fundamentals of logic design.

Cengage Learning by Roth Jr, Charles . s s - .
g Ol daxgiall) dugllaoll By yioll iy
H., Larry L. Kinney, and Eugene B. (g ol 4 )< 2 ’

John.
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Sequences and
series.

Sequences and
subsequences, limits,
uniqueness of limits.

Sequences and
series.

series convergence
and divergence:
comparison test,
comparison of
ratios, integral test,
test of alternating
series, absolute and
conditional
convergence.

Sequences and
series.

infinite series
test for
convergence,
power series
for functions,
Taylor's
theorem,
Mclaurian
series,

Sequences and
series.

convergence of
power series,
differentiation
and

integration.

Sequences and
series.

solution of
differential
equations by
series,
Legender and
Bessel
equations.

Vector Analysis

scalars and vectors,
components of a
vector, addition of

9




vectors,
multiplication by
scalars, vector in
space,

dot product, cross
product, forms of
equation of a curve
in space

Vector
Analysis

parametric
representation,
tangential and
normal, vectors,
curvature, radius of
curvature, forms of
equation of a
surface in space,

Vector
Analysis

gradient and normal
vectors, vector
function in
Cartesian
cylindrical and
spherical
coordinates,

Vector Analysis3

speed, and
acceleration, line,
surface, and volume
integrals and
Divergence
theorem.

Partial
Differentiation:

Functions of
two or more
variables,
tangent plane
and normal
line, the
directional
derivative, the
gradient, the
chain rule for
partial
derivatives, the
total
differential,

Partial
Differentiation

Maximum and
minimum of two

10




independent
variables.

Laplace
Transform.

Laplace Transform:
transforms and
properties.

Laplace
Transform.

inverse transform,
partial fraction,
application

Laplace
Transform.

DE solutions using
Laplace transform.

Discussion and
revision

Different topics

Preparatory week
before the final
Exam

u.u.lm‘

A el 11

Weight (Marks)

Week Due

Relevant Learning

Outcome

Quizzes
Forma

10% (15)

4,712

LO #1,2,5,7 and 10

. Assignments
tive

15% (10)

2,6,10

LO#1,3,5 6and 9

Projects /
Lab.

assess

ment

Report

15% (15)

LO#1,4,5and 6

Midterm

Exam

Summ

ative

10% (10)

LO #1-7

assess )
Final Exam

50% (50)
ment

Total assessment

100% (100 Marks)
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Thomas, "Calculus and Analytic Geometry".
Kreyszig, "Advanced Engineering Mathematics".
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Libraries sites in international universities

A g SSY) ) all
Ay ) ga




bl &) jlga Labaie

Tl (e A gllaal) alail) cily i
Al & lgal) 43 pal)
1C . 20 | 1o i i [

G al il o8 ey

X o X ol CoE212

aill Zxuzalal) el yall (e 43l alail) il yaad ALl ey jall B0 Ll puzag a0 @




JJM\L&AJGSJAS
¥ Suadl) / ALl Al yal)

A a1

dadaial) JSUgl)

DAL 3ay.2

CoE212

Aal) [oadll .3

Al Ala el /0 V) Jaal

chuagl) 13 dae) G .4

10/9/2025

daliall j guanl) JIS& .5

LfJJA..AA

(ASh)tan gl dae /(ASY) dpl Al cleld) 230 .6

Glaag 4/ dslw 100

(S paad o S 1)) (oml pal) ) J8ad) J g3aa paa) .7

mohammed.joudah@uobasrah.edu.iq :Ja¥!

& ae sl aud)

Sl Gilaa) .8



mailto:mohammed.joudah@uobasrah.edu.iq

Ol Ry (5315 53 sl slad oY) Jlaall gy Ol Cay pai) ) jiall 138 Cangy
a5 OISl Jal lgalatin) g dadaiiall JShgll 5 clpualy Al o e 58 5l g
5 lBlall 5 e sanall Jae 5 shaiall (galae ) iall Co ey Ausnighl 5 o glall 3 dadai]
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Propositional logic

Mathematical Logic Jds¥

Mathematical Logical reasoning
Induction

kil

Basics
Set Theory

Set Theory Set operations

Properties, Combining
relations

Closures, Equivalence,
Relations partial ordering

Relations

One-to-one, onto,
Functions inverse, composition,
graphs

9




Predicates,
Predicates preconditions and
postconditions
Universal Quantifier,
Existential Quantifier,
Quantifiers Restricted Domains,
Using Quantifiers in
System Specifications
Integer Primes, greatest
common divisors, least
common multiple,
euclidean algorithm
Sequences and Sequences, recurrence
Summations relations, summations

Representations

Product rule, Sum rule,
Subtraction Rule,
Counting Division Rule, Tree
Diagrams, Pigeonhole
Principle

Permutations

Permutations

Combinations, Binomial
Combinations Coefficients and
Identities, Repetitions
Recursively Defined
Structural Functions, Sets and
Induction Structures, Structural
Induction
Preparatory week before sl
the final Exam e

S A Al 11

Relevant Learning
Weight (Marks) Week Due
Outcome

Quizzes 10% (10) 5,12 LO#1,2,5and 7

Forma

Assignments 15% (10) 2,6,10 LO#1,3,5and 6

tive

Projects /
Lab.
Report 15% (15) LO#1,45and6

assess

ment




Summ | Midterm
10% (10)

ative Exam

assess ,
Final Exam 50% (50)

ment
Total assessment 100% (100 Marks)

il g elaﬂ\ bas .12
5kl uil)
Fundamentals Approach to Discrete Mathematics, D.P Acharjya 4 sthaal)
Discrete Mathematics and Its Applications, Rosen O dagdall)
(@229

)
Ly

Fundamentals Approach to Discrete Mathematics, D.P Acharjya

Discrete Mathematics and Its Applications, Rosen (ucadl)
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I EPPP L]

Signals
Classification

Type of
Signals and
Signal
Operations

I EPPP L]

Signal Models

Some Useful
Signal Models

wm} b
Sl gl

Signal Spectrum

Phasors and
Frequency
Spectrum

I KPP L]

Frequency Domain

Fourier Series

alu
S+AdEl

Frequency Domain

Fourier
Transform

A58l g Aliul
Sl gl

Frequency Domain

Fourier
Transform
Properties

A58l g Adau)

Systems
Classification

System Types
and
Description

A58l g Adau)
BE-Y)

Systems Analysis

Time Domain
Analysis

A58l g Adau)

System Analysis

Convolution

A58l 5 dliu)
Glad ol g

System
Analysis

A58l g Adau)
BE-Y)

Frequency Domain
Analysis

System
Analysis

A5l 5 Alin)
IS5+

Laplace Transform

Signals
Modulation

A58l g Adau)
BE-Y)

Amplitude
Modulation

A58l g Adau)

Types of Signals
Modulation

Frequency
Modulation




Amplitude Phase o)
Modulation Modulation e
Preparatory el
week before the .
final Exam

P

SR Al 11

Relevant Learning

Weight (Marks) | Week Due
Outcome

Quizzes 10% (10) 5,12 LO#1,2,3,5and 7

)

LO#1,2,3,456

Forma | Assignments 15% (10) 2,6,10
and 7

tive

Projects /
Lab.

assess

ment

LO#1,2,3,456

Report 15% (15)
and 7

Summ | Midterm
. ! 10% (10) LO #1-7

ative Exam

assess | ,
Final Exam 50% (50)
ment

Total assessment 100% (100 Marks)

il g ahl“ sban .12

. . g glhaall B jial) sl
Signals-and-Systems - by Oppenheim (@i &) Angial)

(sAlaall) A 1 anl sl

A Sl g all g sl
Analog and Digital Communication - Schaum Agalal) claall) gy a2
(YR il

Adsa 4y g ySIV) 28l sall 8 sa A g SSIY) aa) gall
Al Cladal) any & LSl £ 50 i A
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1.

Introduction and Overview: combinational versus sequential
circuits, Hierarchical design of combinational circuits using logic
modules, PLA, Random-access memory (RAM), realization of
logic functions using PLA and/ or RAM.

Analysis of Sequential logic circuits: Finite state machines
(FSMs), clocked and un-clocked, Mealy vs. Moore models of
FSMs, Modeling FSM behavior: State diagrams and state tables,
timing diagrams, algorithmic state machine charts, Analysis of
synchronous and asynchronous circuits.

Design of Sequential logic circuits: Design of synchronous
sequential circuits: State minimization, state assignment, next
state and output equation realization. Sequential functional units:
Data registers, shift registers, counters, sequence detectors,
synchronizers, controllers.

a5l BaLl) Cifaa
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4. Realization using field-programmable gate arrays (FPGAs):
Control concepts: Register transfer notation, major control state,
sequences of micro-operations, conditional execution of micro-
operations. Programmable logic devices (PLDs) and field-
programmable gate arrays (FPGAs), PLAs, ROMs, PALs,
complex PLDs.
Realization using ASM Charts: Using Algorithmic State Machine
to represent the physical hardware circuits.
VHDL: Write programs in VHDL for combinational and
sequential circuits.

KA

palal) cilagi) yind .9

ol Gl palas aladiuly uia g 7 i

Asadei el

b _ieeal) g Ll s A i) a5l aladinly I3 aladl

.LL\),\M\ .

(L“_i\);a}S) '5).};45 Gl laal |

LM

B o ) Zlgal)

Al 48y

alas) 45y )

£ a9all g) Baa gl ansl

4 gllaall alail) cily jia

AL3dla , Al

Programmable
logic Devices

Memory and
Programmable
Logic Devices —
Design ROM,
PLA and PAL- 1.

Programmable
logic Devices

Memory and
Programmable
Logic Devices —
Design ROM,
PLA and PAL- 1L

Programmable
logic Devices

Memory and
Programmable
Logic Devices —
Design FPGA.

Analysis of
asynchronous
sequential Circuits

Analysis
sequential
circuits — I.

Analysis of
asynchronous
sequential Circuits

Analysis
sequential
circuits — II.

9




Analysis of
asynchronous
sequential Circuits

Analysis
sequential
circuits — I1II.

Design of a
sequence detector
using a Mealy
machine

Design of a
sequence detector
using a Moore
machine.

Design finite
state machines
Using ROMs,
PLDs and
FPGA:s.

Design finite
state machines
using one-hot
state assignment.

Reduction of State
Tables State

assignment

Reduction
techniques of
sequential
circuits — I.

Reduction of State
Tables State
assignment

Reduction
techniques of
sequential
circuits — II.

ASM Chart

Principal
component of an
Algorithmic State
Machine (ASM)
chart and
conversion of a
state graph to an
ASM Chart.

ASM Chart

Design digital
systems using
ASM chart.

Hazards

Detection of
hazards in logic
circuits and
design free
hazards logic
circuits.




Programmable
logic Devices

Preparatory week
before the final
Exam

Al o gl zlgial)

Hﬁﬂ\ u-i)h

RETEEA

g 9a9all g) Baagl) amil

4 gllaall alail) cily jia

Y KPP L]

Lab 1: Introduction
to Altera Quartus II
Software Design - I.

Y EPPP L]

Lab 2: Introduction
to Altera Quartus II
Software Design -
II.

I EPPP L]

Lab 3:
Implementation of

all logic gates using
VHDL.

Lab 4:
Implementation of
arithmetic logic
circuits using
VHDL.

Lab 5:
Implementation of
Multiplexer/
demultiplexer using
VHDL.

Lab 6:
Implementation of
Decoder/ encoder
using VHDL.

Lab 7:
Implementation of
ROM using VHDL.

Lab 8:
Implementation of
PLA and PAL using
VHDL.

Lab 9:
Implementation of
Flip-Flops using
VHDL - L.

Lab 10:
Implementation of

11




Flip-Flops using
VHDL - 11

Lab 11: Design
counters using
VHDL - 1.

Lab 12: Design
counters using
VHDL - 11

Lab 13: Design
registers using
VHDL - L.

Lab 14: Design
registers using
VHDL - II.

Lab 15:
Implementation of
combinational logic
circuits using
structural model.
Preparatory week
before the final
Exam

u.u.lm‘

»

}.ﬂf—

A el 11
Time/N Relevant Learning
Weight (Marks) Week Due
umber Outcome

LO#1,2,3,4,6,7,

Quizzes 10% (10) 3,7,12
8 and 10

Forma LO#2, 3, 5 8and
tive Assignments 10% (10) 3,7,10,13

11
dassess

Pro'ects Continuou
ment jects / 15% (15)

Lab. s

Report 5% (5) 13 LO #4,9, 11 and 12

Summ | Midterm
. ! 10% (10) LO#1-7

ative Exam

assess | .
Final Exam 50% (50)
ment

Total assessment 100% (100 Marks)

U“.-.U'\:‘SU eh:\.“ oban .12




Fundamentals of Logic Design, Charles H.

Roth, Jr.

(a9 O dangiall) 4y sllaall 3 8al) cuicl)

-

(sl g ) gl

Digital Design, M. Morris Mano

e a5 ) Bailudl a yall g sl
(er R Agalal) cMaall)

websites.
Libraries sites in international universities.
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AC Power:
instantaneous and
average power

Maximum
average power,
apparent power,
and power factor

Complex power
and power factor
correction

Series and
parallel resonant
circuits, quality
factor and
selectivity

Concept of
natural and
forced responses
+ the source-free
RC circuits + The
source-free RL
circuits

Driven RC and
RL circuits

Mid-term exam +
The source-free
parallel RLC
circuits

The overdamped,
critically
damped, and
underdamped
parallel and
series RLC
circuits

Frequency
response, transfer
functions, and
bode diagrams

FREEIETEN
5+

Basic filter
design (LPF,
HPF, and BPF)

A58l g Adau)

Two port
networks

A58l g Alial
Gl o+

Interconnection
of networks




Magnetically
coupled circuits

Energy in a
coupled circuit

Linear and ideal
transformers

Preparatory week
before the final
Exam

Al o gl zlgial)

Hﬁﬂ\ u-i)h

RETEEA

g 9a9all g) Baagl) amil

4 gllaall alail) cily jia

A58l g aliul

Lab 1: The
Oscilloscope and
the Function
Generator

Y EPPP L]

Lab 2: The
Oscilloscope and
the Function
Generator
(continued)

Lab 3: RL and RC
circuits

Lab 4: RL and RC
circuits (continued)

Lab 5: RLC series
and parallel
circuits

Lab 6: Resonance
in Series RLC
Circuits

Lab 7: Resonance
in Series RLC
Circuits
(continued)

Lab 8: Resonance
in Paralle]l RLC
Circuits

Lab 9: Resonance
in Parallel RLC
Circuits
(continued)

Lab 10: Transient
Response of an RC
Circuit




Lab 11: Transient
Response of an RC
Circuit (continued)
Lab 12: Transient
Response of RLC
Circuits

Lab 13: Transient
Response of RLC
Circuits
(continued)

Addlie g Al Lab 14: Two port
networks

Addlie g Al Lab 15: Two port
networks
(continued)

el laiay) Preparatory week
before the final
Exam

u.u.lm‘

}.ﬂf—

A el 11
A Al 11

Relevant Learning

Weight (Marks) Week Due
Outcome

Quizzes 10% (10) 5,10 LO#1,2 8and 9

Assignments 10% (10) 2,12 LO#3, 4 6and7

Lab. s

Report 10% (10) 13 LO#5,8and 10

Midterm

Exam

10% (10) LO # 1-7

Final Exam 50% (50)

t
Total assessment 100% (100 Marks)

G il g eh:l.“ slaa .12

Fundamentals of Electric Circuits, C.K.
Alexander and M.N.O Sadiku, McGraw-Hill | (<239 ¢ dsagiall) dystiaall 3 hal) ciisl)
Education

11
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Engineering Circuit Analysis, W. Hayt and J.
Kemmerly
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Introduction to Differential Equations: Definitions and
terminology. Initial-value problems. Differential equations as
mathematical models Learn the partial differentiation and its
properties.

First-Order Differential Equations: Solution curves
without a solution; direction fields, autonomous first-order
differential equations. Separation of variables . Linear
equations . Exact equations . Solutions by substitutions.
Modeling with First-Order Differential Equations: Linear | 4/ 5.l Gilaa)
models; exponential growth and decay, Newton's law of
cooling, mixture problems, series circuits Non-linear models;
logistic growth, chemical reactions. Systems of differential
equations; radioactive series, mixtures, predator-prey models,
competition models, networks.

Higher-Order Differential Equations: Linear differential
equations; initial-value and boundary-value problems,
homogenous equations, non-homogeneous equations.
Reduction of order. Homogenous linear equations with
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constant

coefficients.

Undetermined

coefficients;

superposition approach, annihilator approach.

Modeling with Higher-Order Differential Equations:
Linear models with initial value problems; spring/mass
systems with free undamped motion, free damped motion,
and driven motion; series circuit analogue. Linear models
with boundary value problems. Nonlinear models.

alal] g aslail) il i .9

Ladat Cileln 2

it

B _wall g L) 5 4 Jiall bl gl alaialy I ALl 3

(Q\J}S) c).uag <l a4
Akl 5 ) Jomil) Catie it 5

Al i)

SAd w10

pl) 48y

£ suagall g) 333 ) anal

alail) cila Aa
L slaal)

e Ll &9,\“‘\’\

A dalie g Alhul

First order
Differential
Equation

Separation of
variables.

JsY

D55l

First order
Differential
Equation

Homogeneous
Differential
Equations
.Solutions by
substitutions.

A58l g aliul

First order
Differential
Equation

Exact
Differential
Equations .

A58l g aliul

First order
Differential
Equation

Linear
Differential
Equations .

A58l g aliul

Linear Differential
Equations of 2nd
and higher order

2nd order
Homogeneous
Differential
Equations

Linear Differential
Equations of 2nd
and higher order

Eular Cauchy
2nd order
Homogeneous
Differential
Equations

Linear Differential
Equations of 2nd
and higher order

2nd order Non-
Homogeneous
Differential
Equations




Linear Differential
Equations of 2nd
and higher order

Higher order
Difterential
Equations

Modeling with First-
Order Differential
Equations:

Linear models;
exponential
growth and
decay,

Modeling with First-
Order Differential
Equations:

Newton's law of
cooling, mixture
problems, series
circuits

Modeling with First-
Order Differential
Equations:

Non-linear
models; logistic
growth,
chemical
reactions.
Systems of
differential
equations;
radioactive
series, mixtures,
predator-prey
models,

Modeling with
Higher-Order
Differential
Equations

Linear models
with initial value
problems;
spring/mass
systems with
free undamped
motion,

Modeling with
Higher-Order
Differential
Equations

Linear models
with initial value
problems;
spring/mass
systems with
free damped
motion, and
driven motion.

Series circuit
analogue. Linear
models with
boundary value
problems.
Nonlinear
models.




Modeling with
Higher-Order
Differential
Equations

Preparatory
week before the
final Exam

u.u.ﬁ\.mn

SR Al 11

Relevant Learning

Weight (Marks) Week Due
Outcome

LO#1,2,5,7 and
10

Assignments 15% (10) 2,6,10 LO#1,3,5and 7
Projects /
Lab.
Report 15% (15) LO#1,4,5and 6
Midterm

Quizzes 10% (15) 2,7, 10

10% (10) LO #1-7
Exam

Final Exam 50% (50)

t
Total assessment 100% (100 Marks)

Gl g aladl) jilaa .12

Thomas, "Calculus and Analytic Geometry". O Aagaiall) 4 pllaal) 5 ) jial) st
(=22

(solaall) a1 aal sl

Kreyszig, "Advanced Engineering Mathematics'". W a5 il Bailiad) gl yall g il
(onr 1M dpalel) cSlanall)

websites.

N : S Y 2B sa e g RS ) sal)
Libraries sites in international universities.
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Basic of Statistics

Statistics

Y EPPP L]

Histogram and Box
plot

Statistics
Graphes

A58l g Alial
Glaal o+

Introduction of
Probability

Probability

I KPP L]

Counting
Techniques

Counting

A58l g aliul

Types of Probability

Probability
Classification

I EPPP L]
Sl gl

Tree Diagrams and
Probability Models

Probability
Analyzing

A58l g Adau)

Conditional
Probability

Methods of
counting
Probability

Azalia Al
ST

Theorem of Total
Probability

Methods of
counting
Probability

A58l g Adau)
QL.\_A\)-F

Random Variables

Probability
Distribution

A58l g Adau)

Continuous
Distribution

Functions

Probability
Distribution
Functions

Discrete
Distribution

Functions

Probability
Distribution
Functions




Some Special Probability
Distribution Distribution
Functions Functions
Principles of
Expectation and Expectation
Moments

Principles of Sampling and

Sampling and Estimation
Estimation

Estimation
Confidence Interval

Preparatory
week before the
final Exam

u.ud\.uj\

A Al 11

Relevant Learning

Weight (Marks) | Week Due
Outcome

Quizzes 10% (10) 8,13 LO#1,2,3,5and 7
LO#1,2,3,4,5,6
and 7

Assignments 15% (15) 3,9,14

Projects /
Lab.

LO#1,2,3,456

Report 15% (15
- 6(15) and 7

Midterm
10% (10) LO#1-7
Exam

Final Exam 50% (50)

t

Total assessment 100% (100 Marks)

G ill g eh:l.“ slaa .12
&) Aaghiall) 4 llaal) 5 ) jial) st

(<2

A First Course in Probability By Sheldon Ross

(Lilaall) dpui 1 aal sl




Fundamentals of probability and statistics for engineers ,
By T. T. Soong

W a5 Al Bailud) a yall g sl
(er R Agalal) cMaal))

websites.

Libraries sites in international universities.
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Introduction and
history of
MiCroprocessors.
Microprocessor
architecture of
Intel x86
microprocessor
family.
Memory
management of
Intel x86
microprocessor
family.
Addressing
modes of Intel
x86
microprocessor
family.
Instruction
format of Intel
x86
microprocessor
family.

Assembly
language
programming.

Data transfer
instructions.
Stack operations.

Arithmetic
instructions — I.
Arithmetic
instructions — II.
Bit Manipulation
instructions.
Control transfer
instructions —
Jump
instructions.
Control transfer
instructions —
Loop
instructions.
Control transfer
instructions —




Subroutine
instructions.

String
instructions.

Preparatory week
before the final
Exam

Al o gl zlgial)

Hﬁﬂ\ u-i)h

g 9a9all g) Baagl) amsl

4 llaall alail) cily jia

Y KPP L]

Lab 1: Debug
Program —
Memory
management
commands.

I KPP L]

Lab 2: Debug
Program —
Assembler
commands.

Lab 3: Lab 2:
Debug Program —
Program control
commands.

Lab 4: Addressing
modes of Intel x5
miCcroprocessor
family.

Lab 5: Data
transfer
Instructions.

Lab 6: Stack
instructions.

Lab 7: Input and
output instructions.

Lab 8: Addition
and subtraction
instructions.

Lab 9:
Multiplication and
division
instructions.

Lab 10: Logical
instructions.

Lab 11: Shift and
rotate instructions.




Lab 12: Control
transfer
instructions - Jump
instructions.

Lab 13: Control
transfer
instructions - Loop
instructions.

Lab 14: Control
transfer
instructions — Call
and ret
instructions.

Lab 15: String
instructions.
Preparatory week
before the final
Exam

u.u.lm‘
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Relevant Learning

Weight (Marks) Week Due
Outcome

LO#1,2,3,4,6,7,
8and 10
LO#2,3,5 8and
11

Quizzes 10% (10) 3,7,12
Forma
tive Assignments 10% (10) 3,7,10,13

dssess

Projects / Continuou
ment 15% (15)
Lab. S

Report 5% (5) 13 LO #4,9, 11 and 12

Summ | Midterm
. 10% (10) 8 LO # 1-7
ative Exam

assess
Final Exam 50% (50) All
ment

Total assessment 100% (100 Marks)

Gl g aladl) jilaa .12

The 8088 and 8086 microprocessors
Programming, Interfacing, Software, Hardware,
and Applications, Fourth Edition, Walter A.
Triebel and Avtar Singh

(a9 O dangiall) 4y sllaall 35 8al) cuicl)

(oilaall) Lpasi ) gl yal)




The intel microprocessors, Eighth Edition,
BARRY B. BREY.

e a5 Al Bailudl pa yall g sl
(er R Agalal) cMaall)

websites.

Libraries sites in international universities.

il i) a8l ga A g SS 2l sall




gl ol &l jlga kel

Zabi e 4 gllaall alail) cila i

adl) &l jgeall 4 )
1C . s 20 | 1o i P20 1

DA ey

CoE224

pill Zaala) el jall (e gl alaill il yaad ALl ey el B0 Ll puiag a0 @




JJM\J.«AJGS}AS
A Juall) / 40U dda gl

A ) .1

DAL 3ay.2

CoE224

Aal) [oadll .3

)

Ada /S5 Jaail

ua gl 138 232) f .4

10/9/2025

daliall j guanl) JIS& .5

LfJJ".AA

(Asd) o glt axe /(ASY)

A ) clelud) 2 .6

Glaag 6/ Aslw 150

(oS paad o JSH 1)) (omasal) A1) J g30in anad .7

Dunia.tahir@uobasrah.edu.iq:Jsa¥)

oAl U Lo g tau)

JJM’ Ky .8

Ol Ry 5215 ¢ i gaasl) a slal asbial Sl Ul iy yat )y sall 138 Cangy
daan ool pelaa sy dna ) Baclall A8 ae SULA Sl e S5 (e
psits C ++. 5 JAVA dae ) lad aladiuly ¢ ULl JSha 5 ALl il ) 53l
i C . 8 Al Gl )l sall Ao b dlee Gl ¢l jaly DU
la il Al e Ailida g1l Bl 3wl L ben dia s s zilad W COU
AV 5 Sl ae daladll 5 i il 5 Gl Jlaes sl

A pal) CalaY) -

L) JShgd 4l apliall mpa i -]

Landgad g J)gall ol Jane 48 jaa 833 G jles QL) LD

Ana ) 06 dat gae Cleal A U el L) -3

DA s Gl Sl ) A agd -4

Aaall Jslall ae daguad) Jsaall JSLia g8 -5

) ) a3 )8 (B il agd L) -6

Al Aaldl) A jleall cilaal) — o

Al al g avanall s A ) e )l — ]

e il o) UG Aallan b il e 508 -2

Lelad danliall il )l apanal 5 JSUI agd e 3,08l 3

Ledaviari g 3a3a4ll JSLN\@&L!_“‘BP&._}LJ\S\GJ:B‘)AE\—4

Ll ) Babal) i an



mailto:Dunia.tahir@uobasrah.edu.iq

alail) g aglatl) gl i .9

al) G palae aladiuly e i s 7 5

Apalali el

& _ieall g il A i) il gl aladinly I3 ladl
gl

(S0 55) 8 ead S LA

D

leall g 4y il ol all Al 5 ol ) Jucadll Coatio cililatial |

B o gl Zlgial)

psl) 43, )k

£ 3xagall g) 333 ) anal

4 gllaall alail) cily jia

A58l g Alau

Introduction

Basic algorithms,
algorithm using

2Ll , Al

Introduction

complexity, the
purpose and role
of algorithms in
computer
engineering.

Algorithmic
analysis

behavior (best,
average, and worst
case), Big “0O,”
little “o0,” omega,
and theta notation,
measurements

Algorithmic
analysis

Time and space
tradeoffs, recursive
algorithms.
Distributed
algorithms
Concurrency and
Scheduling.

Art of Algorithms

Dynamic
connectivity, quick
find, quick union,
improvements

Data Structure

Trees, graphs,
Binary tree, and
Binary search tree.

Sorting

Selection,
Insertion, Bubble,
and Shell sort




Sorting

Merge sort, Quick
sort, duplicate
keys, system sorts

Sorting

Binary heap, and
heap sort

Symbol Tables

API, sequential
search, binary
search, ordered
operations.

Binary Search
Trees

BST, ordered
operations,
deletion

Binary Search
Trees

2-3 Search trees,
red-black BSTs

Hash Tables

Hash Tables -
Hash functions,
sperate chaining,
linear probing

Undirected Graph

DFS, BFS,
connected
components.

Undirected Graph

Searching,
topological
sorting, MST, and
Shortest path
algorithms

Preparatory week
before the final
Exam

Al o gau) Zlgiall

i) 48y

alas) 45y )

£ s 9all g) Baa gl ansl

4 gllaall alail) cily jia

A dalie g Albul

Lab 1: Data
structure — linked
list, stack, queue

Y EPPP L]

Lab 2: Linear
search, find the
max

Y EPPP L]

Lab 3: Binary
Search, Greedy
Algorithm

Y EPPP W]

Lab 4: 3-sum ( and
its improved way)

Y EPPP L]

Lab5: Binary tree




Lab 6: Quick find,
Quick union,
Weighted Quick-
Union

Lab 7: Selection
and insertion sort
Lab 8 : Bubble and
Shell sort

Lab 9: Merge sort
Lab 10: Midterm
exam

Lab 11: Quick sort

Y I KPP L]

Y KPP L]

Y EPPP L]
Y EPPP L]

Y EPPP L]

P EPPRA] Lab 12: Heap sort

YOOV VR OY Y

A8l g Al Lab 13: Binary
Search tree, 2-3
tree, and red black
tree

A8l g Al slac Lab 14: Mixed of
experiments of
previous topics.
A8l g Al Lab 15: Mixed of
experiments of
previous topics.
Sl pladiay) . Preparatory week
before the final
Exam
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Relevant Learning

Weight (Marks) Week Due
Outcome

Quizzes 10% (10) 6,12 LO#1,2,3,7and 8
Assignments 10% (10) 3,13 LO#2,4and 8

Projects / Continuou
assess 15% (15)
Lab. s
Report 5% (5) 13 LO#4,5,6and7

Summ | Midterm

Forma

tive

ment

. 10% (10) 8 LO #1-7
ative Exam

assess
Final Exam 50% (50) All

ment

Total assessment 100% (100 Marks)




il g aladl) jolaa .12

Algorithms 4th edition by R. Sedgewick and
K. Wayne, Addison-Wesley Professional, 2011,
ISBN 0-321-57351-X.

(a9 O dangiall) 4y sllaall 3 8al) cuicl)

-

(sbaall) T gl

Algorithms 3rd edition by R. Sedgewick,
Addison-WesleyProfessional.
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Libraries sites in international universities.
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The objective of this course is to introduce students to this fundamental

area of computer science which enables students to focus on the study of
salal) calaa)

design and analysis of digital electronic circuits using the theoretical -
Al A1)

methods and simulation programs. This course is the fundamental of many
other courses such as: computer architecture, digital control, logic design,
VLSI, etc.
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Y EPPP L]

Introduction — VTC,
ideal logic, noise
margins, logic levels,
design goals, dynamic
response, rise time and
fall time, propagation
delay, PDP.

NMOS logic design,
inverter with resistive
load, W/L ratio, load-
line visualization, load
resistor problems.

Transistor alternative to
the load resistor,
saturated load inverter,
NMOS NAND and
NOR gates, Complex
logic design, power
dissipation.

Dynamic behavior of
MOS logic gates,
PMOS logic.

A58l g aliul

Introduction to CMOS
logic design, CMOS
inverter, Static
characteristics, CMOS
VTC, Noise margins.

A58l g aliul
Claal 5 555+

Dynamic behavior of
CMOS inverters,
propagation delay, rise
and fall times, cascaded
inverters,

Static power dissipation,
dynamic power
dissipation, PDP, CMOS
NOR and NAND gates,
Transistor sizing,




CMOS complex gates,
minimum size design,
cascade buffers.

Introduction to MOS
memory and storage
circuits, random access
memory, static memory
cell (6-T cell), read and
write operations.

Dynamic memory cell,
1-T cell DRAM, read
and write operation, 4-T
cell, sense amplifier.

35S+ bl )

Address decoders, ROM
memory design, Flip-
Flops design, D-Latch.

A58l g Alau)

Bipolar logic circuits,
Current switch (emitter-
coupled pair), Static
behavior of the current
switch, current switch
analysis, ECL gate
analysis and design,
current source
implementation.

FREEIETN
D5+

ECL OR-NOR gate,
Emitter follower, PDP
characteristics.

A58l g Adau)
g s, Claal st

Saturating bipolar
inverter: analysis and
design, TTL prototype,
power analysis in TTL
prototype, Fanout of
TTL prototype.

Standard 7400 TTL
inverter, analysis and
design, power
consumption, PDP,
Fanout, Multi-emitter
logic gates, BICMOS
logic.

agalie g Alhul

Preparatory week before
the final Exam




Final Exam
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Weight (Marks)

Week Due

Relevant Learning

Outcome

Quizzes
Forma

10% (10)

6,12

LO#1,2,3and 4

. Assignments
tive

10% (10)

3,13

LO#1,2,3and4

Projects /
Lab.

assess

ment

15% (15)

4,6,9

LO#1,2,3and 4

Report

5% (5)

13

LO#1,and 2

Summ | Midterm

ative Exam

10% (10)

8

LO#1-3

assess .
Final Exam

ment

50% (50)

All

Total assessment

100% (100 Marks)

U'“.'.Uﬂb e.h:\.“ laa .12

Travis N. Blalock

https://tailieuhoctap123blog.files.wordpress.com/2016/06/microelectron

Microelectronic Circuit Design, Fourth Edition, Richard C. Jaeger and 5l gty
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Introduction to op-amp,
input mode &
parameters, negative
feedback

Knowledge of op
amps parameters
and characteristics

Bias current & voltage,
open- & closed-loop
frequency response

Knowledge of
other op amps
parameters and
characteristics

Comparators, amplifiers

Design of special
Oop amp circuits

Integrators/differentiators

Design of other
special op amp
circuits

Instrumentation
amplifier/ isolation amp,

Build another
special industrial
analog circuits

OTA, analog multiplier

Build complex
analog circuits

Oscillator/ feedback osc.,
osc. With RC circuits

Build oscillator
circuits

Osc. With LC circuits,
relaxation, 555 timer

Build oscillator
circuits

Voltage regulation, linear
series reg.,

Study the voltage
regulation

Shunt regulators

Design of series
and shunt
regulators

Class A power amplifier,
Class B

Building of
different power
amplifiers

Class AB, Class C power
amplifiers

Build another type
of power
amplifiers

Active filter responses,
characteristics

Knowing responses
and characteristics
of active filters




Active LPF, HPF Building LPF/HPF

Building other
Active BPF, BSF types of active
filters

o)l eunds .11

Relevant Learning

Weight (Marks) | Week Due
Outcome

LO #1,2, 3 and

Quizzes 10% (10)
456

Forma LO #1, 2, 3 and

tive Assignments 10% (10) 3,13 ise

assess

Projects Continuou
ment jects / 15% (15)

Lab. s

Report 5% (5) 13 LO#1,23and 4

Summ | Midterm
. ! 10% (10) LO #1-7

ative Exam

assess ,
Final Exam 50% (50)
ment

Total assessment 100% (100 Marks)

oydly eladdl yolae .12
(g Of damgiall) doglland! B yiall oS!

Floyd, Thomas L. Electronic devices: electron
flow version / Thomas L. Floyd. 9th edition.
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Introduction

Introduction to
systems of linear
equations

Introduction

How to solve
systems of
linear
equations.
Row reduction
method

Introduction

Echelon forms

Solution of linear
systems via row
reduction

Pivot variables

Solution of linear
systems via row
reduction

General and
parametric
solutions

Matrices

Augmented matrix

Matrices

Pivot and free
variables

Elementary matrix
operations

Transformation
matrices

Elementary matrix
operations

Scaling and
interchanging
matrices

Methods of solving
matrices

LU Decomposition

Methods of solving
matrices

Solving using
LU Decomposition

Methods of solving
matrices

Inverse of a Matrix

Methods of solving
matrices

Gause — Jordan
elimination method




Geometry of linear Adding and Scaling
equations Vectors

Geometry of linear

. Linear combination
equations

el euds 111

Relevant

. Weight .
Time/Number Week Due | Learning
(Marks)
Outcome

LO#1,5,9

Quizzes 15% (15)
and 15

LO#3,4,6,7

Assignments 15% (15)
Formative 11,16

R R 10% (10) Continuous
Lab.

LO #5, 8, 10,

Report 10% (10)
11,15, 18

Midterm
Summative 10% (10) LO #1-7
Exam

Final Exam 50% (50) All

100% (100
Marks)

assessment

Total assessment
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Linear Algebra and its Applications
by David C. Lay
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Fundamentals of
discrete time systems

introduction, basic
definitions,

important Discrete

Time (DT) signals

Fundamentals of
discrete time systems

introduction, basic
definitions,
important Discrete
Time systems

Fundamentals of
discrete time systems

Fourier transform of
sequences

The Z transform

definition of Z-
transform, inverse
Z-transforms

The Z transform

relationships
between system
representations,
computation of
frequency response

Realizations of digital
filters

direct form
realizations of IIR
filters, cascade
realizations of IR
filters

Realizations of digital
filters

parallel realizations
of IIR filters, and
realizations of FIR
filters

Sampling

Sampling of
continuous time
signals

Sampling

changing the
sampling rate

Sampling

multidate signal
processing,
interpolation, and
decimation

Digital filter design

design of IIR




Digital filter design

design of FIR

Discrete Fourier
transform

properties

Discrete Fourier
transform

circular
convolution

Discrete Fourier
transform

Fast Fourier
Transform “FFT”

i)l eudl .11

Time/Number

Weight
(Marks)

Week Due

Relevant
Learning

Outcome

Formative

assessment

Quizzes

10% (10)

LO #1, 2 and

Assignments

10% (10)

LO#1, 2and

3

Projects /
Lab.

15% (15)

Continuous

Report

5% (5)

13

LO #1,2and

Summative

assessment

Midterm

Exam

10% (10)

LO #1-7

Final Exam

50% (50)

All

Total assessment

100% (100
Marks)

oydly eladdl yolae .12

Applied Digital Signal Processing South Asian

Edition G. Manolakis

(g Of damgiall) doglland! B yiall oS!

Fundamentals of Radar Signal Processing

Mark A. Richards.
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General definition,
purpose of Digital
Arithmetic and
Introduction to
computer
architecture,CPU
organization and its
parts, sketch CPU
Introduction and organization, definition
Overview of the performance
factors, reasons for
binary arithmetic with
computers. Review of
basic fixed- point
number representation
systems (non-negative
and signed integers),
sign detection.

Algorithms and
design of the
common Fixed- Point
arithmetic
operations
Algorithms and
design of the
common Fixed- Point
arithmetic
operations
Algorithms and Booth recoding

design of the multiplier, division
common Fixed- Point algorithms: (restoring
arithmetic and non-restoring)
operations division

design of two operand

addition/ subtraction:

(CRA, CLA), , recoding
(coding).

data compression, multi-
operand addition (carry
save adder CSA),
sequential multiplier




Design of High speed
CPU components

design of combinational
shifters (barrel shifters).

Design of High speed
CPU components

general- purpose
registers (GPR), Timers

Design of High speed
CPU components

Tri- state buffers,
arithmetic and logic unit
(ALU).

Real number
representations

IEEE754 FP
representation and
format (sign, exponent,
and magnitude) of
floating-point numbers,
exceptions, special
values, single- precision
and double- precision
format, dynamic range,
integer to real numbers
conversion.

Floating- point
Algorithms and
Implementation

FP addition/ subtraction,
multiplication, multiply-
add fused (MAF) unit,
division.

Memory system
hierarchy

role of memory system,
High-Speed Memories:
locality of reference,
Cache Memory:
Organization and
Mapping Techniques.
Replacement Algorithms.

Memory system
hierarchy

Write policies. Main
memory systems: Types
of main memories:
(SRAM, DRAM), main
memory characteristics
and performance:
(latency, cycle time, and
bandwidth).

Virtual Memory
System

(Paging, Segmentation,
and hybrid), fault trap,
Address Translation
Virtual to physical,
translation look-aside

buffer TLB.




Single Bus Organization,
Control Unit Operations:
Instruction sequencing,
Micro operations and
Control Unit Design Register Transfer.
Hardwired Control:
Design methods — State
table and classical
method.
Design Examples -
Multiplier CU.
Micro-

programmed
Control: Basic
Control Unit Design concepts,
Microinstructions
and micro-
program
sequencing.

Datapath and control;
single cycle design and
implementation;

Processor Design simplifying control
design; multicycle
implementation of

datapath and control.

o)l eudl .11

Relevant

. Weight .
Time/Number Week Due | Learning
(Marks)
Outcome

Quizzes 10% (10) LO #1, 2 and

LO#1, 2and

. Assignments 10% (10)
Formative 3

assessment | projects /

15% (15) Continuous
Lab.

Report 5% (5) 13 LO#1,2and

Midterm
Summative 10% (10) LO #1-7
Exam

Final Exam 50% (50) All

assessment




Total assessment

100% (100
Marks)

oyl edadl yobas .12

M. RAFIQUZZAMAN, “Fundamentals of
Digital Logic and
Microcomputer Design”, Fifth Edition.
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Introduction, Hardware:
CPU, memoiries,
Memory hierarchy, I/0
devices, /0 interrupts,
DMA, Firmware: BOIS,
Software, Operating
systems review and its
roles, Types of
operating systems, Time
sharing, Concurrency,
System programs,
Operating system
structures, Operating
system components,
Microkernel, System
calls and APIs,
Interrupts, General
definitions: Buffering,
resources, device
management, device
driver, caching,
crash...etc.

£9429001 9l B9l ol

gord)!

History and overview

History and overview

Processes, Process state

Process diagram, Process
control block (PCB),

Management .

Context switch, Process
scheduling,
Queuing diagram,

Schedulers, Types and
Process .
Management operation of processes.,
Bounded-buffer
problem
Definition, Benefits,
Types of threads,
Multithreading models,
Java threads, Java
Threads
thread management,
Java thread states,
Producer-consumer
problem.
CPU-1/0 burst cycle,
Scheduling and / . y
. Preemptive and non-
dispatch . .
preemptive scheduling,




Scheduling and
dispatch

Dispatcher, Scheduling

criteria, Multi-processor

and multiple core
scheduling.

Process
Synchronization

Define the problem,
Race condition, Critical
section problem,
Mutual exclusion,

Process
Synchronization

Semaphore, Starvation,
Producer-consumer
problem, Monitors

Deadlock

Definition, Deadlock
characterization,
Necessary conditions,
Resource allocation
graph

Deadlock

Deadlock prevention,
avoidance, and
recovery. Process
termination.

Memory
Management

Address binding, Logical
vs. physical address
space, Static and
dynamic loading and
linking

Memory
Management

Overlaying and
swapping, paging,

segmentation,
fragmentation, Memory
hierarchy.

File systems

Definition, attribute,
types, access methods,
Directory, Allocation
methods, Consistency
checking, Backup and
restore, Disk
management.

Protection and
Security

Goals of
protection,
Domain of
protection,

Access matrix,
Access control
and rights,
Cryptography,
User




authentication,
Firewall.

28l s .11

Relevant

) Weight .
Time/Number Week Due | Learning
(Marks)
Outcome

Quizzes 10% (10) LO #1, 2 and

LO#1,2and

. Assignments 10% (10)
Formative 3

assessment | projects /

15% (15) Continuous
Lab.

Report 5% (5) 13 LO #1,2and

Midterm
Summative 10% (10) LO #1-7
Exam

Final Exam 50% (50) All

100% (100
Marks)

assessment

Total assessment

owydilly ladll Holas .12

Silberschatz, Galvin, and Gagne.
Operating System Concepts. John (=g O damginll) dghlacdl 8y piall CaSII
Wiley & Sons.
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Introduction to
Digital
Communications

Concepts and
Definitions in Digital
and Data
Communications

Introduction to
Data
Communications

Type of Nodes and
Networks,
Packet/Message
Store-and Forward
Transmission, Bit-
Character oriented
Transmissions

ALiBlog Al
(Quiz or
Assignment)

Introduction to
Data
Communications

Transmission
Modes.
Synchronization &
Framing

LaBlog dicd

Network Models

Network Models:
0S| Model and
TCP/IP Model

Physical Layer

Digital/Analogue
Bandwidth,
Noiseless Channel
(Nyquist Bit Rate),
Noisy Channel
(Shannon Capacity)

ALiBlog Al
(Quiz or
Assignment)

Physical Layer

Transmission
Impairments:
Attenuation, Delay
Distortion, Noise

Lidlog A

Digital Transmission

Line Coding, Analog

Modulations, Pulse

Modulations (PTM,
PCM, DM)

di8liog diw i

Digital Transmission

Digital-To-Analogue
Modulation
Techniques (ASK,
PSK, FSK, QAM)

a8y Alieed
(Quiz or
Assignment)

Multiplexing
Techniques

FDM, WDM, TDM,
CDM/CDMA

ALiBlog Al

Error Control
Techniques

Error Detection and
Correction Methods




(Checksum,
Hamming, CRC)

a8y Aieed

Transmission Media

Transmission Loss in
Guided (Optical
Transmission
system)

di8lag A
(Quiz or
Assignment)

Transmission Media

Transmission Loss in
Unguided Media
(Wireless
Transmission),
Satellite Networks

Spread Spectrum
Techniques

Principle of Spread
Spectrum, Direct
Sequence Spread

Spectrum,

Frequency Hopping

LiBlog Aied

Cellular Networks

Cellular System
Principles,
Frequency Re-Use
,JIncreasing Capacity

LaBlog Al

Discussion and
revision

Different topics

o)l eundl 11

Time/Number

Weight
(Marks)

Week Due

Relevant

Learning

Outcome

Quizzes

10% (10)

LO#1,2,3

and 4,5,6

Formative

Assignments

10% (10)

LO#2,4,and

8

assessment

Projects /
Lab.

15% (15)

Continuous

Report

5% (5)

LO#45,6

and 7

Summative

Midterm

Exam

10% (10)

LO #1-7

assessment

Final Exam

50% (50)

All

Total assessment

100% (100
Marks)
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1- B. Forouzan, Data Communications and
Networking, 3rd Ed. 2003 (2007)

2- W. Stallings, Data and Computer Communications,
8th Edition, International 2009.

3- W. Tomasi, Introduction to Data Communications
and Networking, (2000) 4slxell CaSJ!

4- A. Carlson, Communication Systems, 1998

(39baaall) eyl gzl

Aoyl 459 ASIY adlgall
gallad) Olaslod) amy § LS gBle

& o9 VI Bl alyelly oS!
(+er s\ cladall CMxall)

https://www.mhhe.com/engcs/compsci/forouzan/

COAYN a3lga cdii g ASIYI azlyall




2ol Olylge Jalases

ol (e dygllaall ) Olomyseo
(ol ilgel! EEIN]
1o [ 40|30 20 1o ] 4| 3t [ 2 | 10

el el Iyl 305 S sl dicaad

X X X X X : i L;b.,a)‘ cSI CoE E314 /W il
W) U,

el dasp ) ol e £33,801 ehatll Wl yia) Ablaedl lasyall (3 03lid gi2g (o2 @




oyiedl pual .1
Fluall 41
2581 50y .2
CoE E314
Ll [ Juadl .3
W) Ayall /311 S
o gl 1id Slus) F)yls .4

2024
2\>L1d|”,,a:d| d&fbi .5

Q989 () e
(SNl e /(1) Ayl olelud! 3us .6

dslu 45
(5Sh ol (30 ASTIZ]) @yl 5 yiall Jogemo el .7

AU dee g 1)
Wasan.wali@ @uobasrah.edu.iq: Jses!

Jydell Ol .8

oSl Adyma 3 Lodnol) syl o)) O ke
dyar)l O8dly Bl Al L slladl LUl
I sl Sblusdly duloall Lbdly dcbladl
slaielg badme Sliw Jod &SU Olga¥l Gl gocds Aoy Boledl CBlua
iy il e Ol bl S @l 483 oIT e
e sl Buims e 8080 4 058 SSguesl S gl

A8 din el ol ddyan dago 3 Ol St

oy @il ol el .9

wall Ol poloee plusviwl mub 839 7% .

edss olelw

8 i)l aoylinally ddiedl bl lascly G plasdl
O]l 9

Buad ohlosl 1




9 5.\.9-3." \o.w|
gsosel

el Ol yeo
Ligllasll

Introduction on
knowledge

programming
features required
for intelligent
systems

Introduction to
knowledge

methods of
knowledge
representation

89

Introduction to
artificial
intelligence

artificial
intelligence
programming
languages

3959 d&8lng V]

Introduction to
artificial
intelligence

Expert
systems

A8l sl

Fuzzy set theory

Introduction to
fuzzy set

La8log Aiced

Fuzzy set theory

design of fuzzy
systems

LaBlog Alieed

Introduction to
Intelligent control
systems

stability methods
for fuzzy
controllers.

3959 didlng Al

Principles of neural
networks

Introduction to
artificial neural
network

AiBlog A

Principles of neural
networks

learning methods
for ANN

3959 didlng Ased

Principles of neural
networks

learning methods,
Back-propagation

AiBln g Aiul

Genetic algorithms

Introduction
Genetic algorithms

5553 wuag Al

Genetic algorithms

Genetic algorithms
application

AiBlog A

hybrid Intelligent
systems

Neuro-fuzzy
systems
design




hybrid Intelligent

Geno-fuzzy
systems

systems

Discussion and . .
. Different topics
revision

J)ﬁdlm.b".ll

Relevant

. Weight .
Time/Number Week Due | Learning
(Marks)
Outcome

LO #1,2,3,7

Quizzes 10% (10)
and 8

LO#3,45

Assignments 15% (15)
Formative 7.and 8

assessment Projects /

Lab.

LO #3, 4,

Report 15% (15)
5,6,7,8 and 10

I ]

Midterm
Summative 10% (10) LO #1-7
Exam

Final Exam 50% (50) All

assessment

100% (100
Marks)

Total assessment

ue).xﬂl_g p.la.i’.ll).bl.,a.n A2
Ol dxgiall) dogllacll 8 yiadl CuSJI

((GRED)

Negnevitsky”, Artificial Intelligence
A Guide to Intelligent Systems”,2002
Russel, "Artificial Intelligence", 2003. .

Slbaall) dwds JI a>yadl
Razwick, "Fuzzy Controllers", 2000. & ) Syl gzled
Zilouchian, "Intelligent Control Systems using Soft
Computing Methodologies", 2007.
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3959 di8lung Ased

I/0 fundamentals

Handshaking,
buffering

3959 A&dlng Al

I/O fundamentals

I/0 read and
write bus cycles

Design of I/0 ports

Design of isolated
and memory-
mapped I/0

5353 wung Aol

Design of I/0 ports

Specific
Decoded
port
address.

5‘953 w&ng el

Programmable 1/0

(8255 PPI)
internal
architecture,

3959 di8lung el

Programmable 1/0

port description,
programming
and modes of
operation

5353 2\.&'&5&93 Ased

Programmable 1/0

interfacing with
microprocessor.

3959 A&dlng dliwel

Programmable
Timers

Programmable
interval timer
(8254 PIT)
internal
architecture

5‘953 w&ng el

Programmable
Timers

counters,
programming
and modes of

operation

5959 didlng Aliwd

Interrupt structures

Vectored and
prioritized
interrupts,
interrupt
handling,

interrupts service
routines
structure




software
interrupt,
internal
interrupt, non-
Interrupt structures maskable
interrupt, reset,
external
hardware
interrupt.
Programmable
interrupt
controller (8259
PIC) internal
architecture and
programming

3959 Aédlag diwel Interrupt structures

programmable
direct memory
access controller
(8237 DMA
controller),
programming
and interfacing

Direct memory

1959 d&Bliog Al
3 J access DMA

Bus protocols,
local and global
buses, bus
arbitration
Floppy, Optical
disk, Hard disk,
RAID

3959 didliag dliw i

Mass storage

3959 diwdliog s )
Devices

il oS .11

Relevant

. Weight .
Time/Number Week Due | Learning
(Marks)
Outcome

LO#1,2,3,7

Quizzes 10% (10) 6,12
and 8

Assignments 10% (10) 3,13 LO#2,4and 8

Formative

Projects /
Lab.

assessment 15% (15) Continuous

LO#45,6

Report 5% (5)
and 7

Summative | Midterm 10% (10) LO #1-7

assessment | Exam




Final Exam 50% (50)

100% (100
Marks)

Total assessment

ouyly @hatl yolae .12

THE 8088 AND 8086 MICROPROCESSORS
Programming, Interfacing, Software, Hardware, and
Applications, Fourth Edition, Walter A. Triebel and Ol duxgioll) dgllanl! 8 piall CusJI
Avtar Singh. (a9
THE INTEL MICROPROCESSORS, Eighth Edition, BARRY
B. BREY.

THE 8088 AND 8086 MICROPROCESSORS
Programming, Interfacing, Software, Hardware, and
Applications, Fourth Edition, Walter A. Triebel and
Avtar Singh.

THE INTEL MICROPROCESSORS, Eighth Edition, BARRY
B. BREY.
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