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The week Details

1 Introduction to measurements, Important terms, Standards,
Electrical Standards, System of Units.

2 Error in Measurement, type of error, sources of error.

3 Statistical Analysis, arithmetic mean, deviation, average
deviation, standard deviation.

4 Types of measuring instruments, Electrical principles of
operation  for  analogue instruments  (magnetic,
electrodynamic, electromagnetic, thermal, chemical, and
electrostatic). Essentials of indicating instruments
(deflecting torque, controlling torque, and damping torque).

5 Permanent magnet moving coil instrument, Galvanometer.

6 moving iron type instrument.

7 Extension of range by shunt and multipliers(as ammeter and
as voltmeter).

8 Multi range instrument.

9 The electrodynamometer. Using the dynamometer as
ammeter, voltmeter and as wattmeter.

10 Watt-hour meter induction type instrument. Thermocouple
instruments.

11 Measuring of resistance, classification of resistances, the
series and shunt ohmmeter, the megger.

12 The Potentiometer.

13 Wheatstone Bridge.

14 AC Bridges ( capacitance comparison bridge, inductance
comparison bridge, Maxwell s bridge).

15 AC Bridges ( Hay s bridge, Schering bridge, and Wien s
bridge).

16 Oscilloscope (basic principle, block diagram, applications)

17 Transistor Voltmeter, Solid state voltmeter, Differential
Voltmeter.

18 Average responding voltmeter, peak responding voltmeter,
true RMS voltmeter.

19 Electronic measuring instruments.

Output power meter, Field strength meter, phase meter.
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20 Digital Voltmeters (basic principle, ramp technique, dual

slope integrating type).
The week Details

21 Analog to digital conversion (Direct compensation,
successive approximation and potentiometer type DVM ).

22 Digital Instruments.
- Signal conditioning stage ( amplification, attenuation,
filtering, linearization, ------- )
Amplification and attenuation (Gain, desible gain).
Filtering (fundamental theorem of filters).

23 Digital display system and indicators.
Display devices ( light emitting diode, liquid crystal display,
other displays).

24 Resolution and Sensitivity of digital meters.

25 Digital multimeter, Digital panel meters.

26 Digital frequency meter (principle of operation and basic
circuit)

27 Transducers, Electrical transducers ( resistive, inductive,
capacitive, electromagnetic,----------- )

28 Resistive transducers.

29 Inductive transducer, capacitive transducer, pressure cell,
photo electric.

30 Other kinds of transducers.
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The week Details

1-3 Number systems: binary ,decimal, octal and hexadecimal
number, systems; conversion between number systems.

4-6 Binary codes and arithmetic operation of binary system

7-8 logic gates, logic circuit, logic equation and truth table
(product of sum and sum of product)

9-12 Simplification of logic circuit (Boolean algebra and Karnugh
maps), ;two, three, four variable K-map; don’t care
conditions, Demorkans laws; NAND-NAND network

13-15 half adder; full adder; half subtractor; full subtractor; BCD
adder,

16 -18 Multivibrators: RS flip flop; clocked RS flip flop; D flip flop;
T flip flop; JK flip flop; master/slave flip flop.

19- 20 Counters: 4-bit counter; up counter; down counter; ripple
counter; mod-10 counter

21-22 registers: serial shift register; parallel shift register; ring
counter

23 -26 Multiplexer, Dmultiplexer, Decoder, Encoder

27 - 30 input/output: punched card; paper tap; magnetic tap; digital
recoding method; terminals
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The week Details
1-3 logic gates (AND,OR, & NOT ) using diodes , transistor ,&
resistors.
4-6 Implement logic gates (AND,OR, NOT, AND, NOR, XOR
&XNOR)
7-10 logic gates (AND,OR, NOT,NAND,NOR, XOR, &XNOR) by
using integrated circuits 1C{7408, 7432, 7404, 7400, 7402, 7486
,& 74266}
11-12 Boolean's algebraic
13-14 Demorgan's theorem
15-18 Implement logic gates (AND,OR, NOT, NAND, NOR, XOR
&XNOR) using NAND &NOR gates only
19 Comparator circuit of (1-bites) by using karnaugh map
20-22 Arithmetic circuit A)) Half adder-Half subtract
B)) Full adder-Full subtract
23-24 2-bits multiplication circuit
25-26 Coding circuit from BCD to Cray code
27-30 Flip flops:1-SR flip flop; 2- JK flip flop 3-Dflip flop 4-Tflip flop
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The week

Details

1-2

Current and voltage, resistance and conductance,
temperature effects, Ohm's law, power and energy, sources:
dependent and independent; current source and voltage
source.

Series and parallel circuits: series circuits, voltage divider
rule, voltage source in series, parallel circuit, current divider
rule , current source in parallel, source conversion, star-delta
transformations, Kirchhoff's laws.

Some useful techniques and theorems: mesh analysis
(Maxwell loop current method), Nodal analysis,
Superposition theorem, Thevenin's theorem, Norton's
theorem, Maximum power transfer theorem, Reciprocity
theorem, Substituting theorem.

13-15

Sinusoidal  Alternating Current (A.C):  waveforms
definitions, average value, effective (r.m.s) value, the sine
wave, phase relation, complex number and mathematical
operations

16 -19

A.C circuits parameters: resistance, inductance, capacitance,
Impedance, phase angle, power factor, admittance, series and
parallel A.C circuits

20 -21

Network theorems and techniques A.C circuits: mesh
analysis , Nodal analysis, Superposition theorem, Thevenin's
theorem, Norton's theorem, Maximum power transfer
theorem.

22 -23

Power in A.C circuit: Active power, reactive power, apparent
power, power triangle, power factor correction.

24 - 25

Resonance: Series resonance, quality factor, selectivity,
bandwidth, parallel resonance.

26 -27

Poly phase system: three phase systems, balance load,
unbalance load, power in three phase circuits, wattmeter,
three wattmeter method, two wattmeter method.

28 - 29

Magnetic circuit: magnetic field, flux density, Reluctance,
ohm's law for magnetic circuit, mutual inductance, self
inductance.

30

Circuit transient: direct circuit transient, R-L transient, R-C
transient.
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The week Details

1-3 The atom, Bohr's atomic model, electron's energy levels,
orbital quantum number, energy bands and their occupancy,
valance and conduction bands, Charge carrier in
semiconductor:
4-7 Semiconductors, basic terms in crystals structure, order,
phase, grain, crystalline, polycrystalline, amorphous, closed
packed structure, braviuos lattice. types of semiconductors,
intrinsic and extrinsic semiconductors , majority and
minority carriers, electron conductivity, drift and diffusion
currents, electron-hole pair, electron-hole density, and
equilibrium of electron-hole concentration, electron-hole
concentration in conduction and valance bands. Excess
carrier and life time, generation and recombination of carrier,
indirect recombination, surface recombination.
8-10 P-N junction, formation of depletion layer, junction or
barrier voltage, forward biased P-N junction, reveres biased
P-N junction
11- 15 Diode: ideal diode, real diode, junction breakdown, junction
capacitance, equivalent circuit of diode, diode with D.C and
A.C voltage source, half wave rectifier, full wave rectifier,
diode applications: clipper and clamper circuits, voltage
doublers, types of diodes, zener diode, light emitting diode,
varactor diode, Schottky diode
16 -20 Bipolar junction transistor (BJT), transistor biasing,
transistor circuit configuration, CB configuration, CE
configuration, CC configuration, BJT operation regions,
active region DC model of BJT, D.C load line, load line and
and output characteristics, A.C load line
21 -25 Transistor equivalent circuit: D.C equivalent circuit,
equivalent circuit of CB amplifier, equivalent circuit of CE
amplifier, equivalent circuit of CC amplifier, small signal
low frequency model, T-model, the h-parameters of CB, CE,
CC transistor.
26 - 30 | Field effect transistor (FET): junction FET (JFET), static
characteristics of a JFET, transfer characteristics, small
signal JFET parameters, D.C biasing of a JFET, D.C load
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MOSFET or IGFET-DMOSFET, FET applications

line, common source JFET amplifier, advantage of FETS,
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The week Details
1-3 Matrices and Determinants:- matrices definition; different types of

matrices; transpose of matrix; symmetric matrix; skew-symmetric
matrix; equality matrices; addition and subtraction of matrices;
multiplication of matrices. Determinants; properties of matrices
determinants; Rank of matrix; The inverse of matrix; solution
systems

of linear equations by: 1- Gramer's Rule; 2- inverse of matrix.

4-5 Function's:- coordinates; the distance between two points; slope of
the line; equation of the straight lines; Graphs the functions; even
and odd functions; translations.

6-8 Trigonometric functions and Identities; The Inverse trigonometric
functions; Logarithmic and Exponential functions; Hyperbolic
functions and Identities; The Inverse of Hyperbolic functions.
9-11 Derivatives: - The derivatives; techniques of differentiation;
derivatives of functions (trigonometric, hyperbolic, logarithmic and
Inverse of it's); The chain Rule; Implicit differentiation.

12 -19 | Integration: - The indefinite Integral; Basic Integration formulas;
Integration of functions (trigonometric, hyperbolic and logarithmic

functions); Methods of Integration:  Integration by parts;
Trigonometric substitutions; Integration rational functions by
partial

fractions; another trigonometric substitution. The Definite Integral:
Area under the curve; Area between two curves; VVolume by slicing
( Disks and Washers ); Volume by cylindrical shells; length of
plane curve; area of a surface of Revolution.

20-21 | Complex numbers:- Definitions; operations [addition, subtraction,
multiplication and division]; conjugate; Argand diagram; polar
form; multiplication and division in polar form; Roots of equations.
22 -24 | Vectors and parametric equations:- components of a vectors;
Addition and Subtraction of vector; multiplication by scalars;
vector spaces; dot product; cross product; scalar triple product;
parametric equation of lines; planes in 3-space; cylindrical and
spherical coordinate.

25 -27 | Polar coordinates:- Polar coordinates systems; relationship between
polar and rectangular coordinates; Graphs in polar coordinates;
tangent lines and arc length for parametric and polar curves; area in
polar coordinates.
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28 - 30 | Conic sections: - definitions; the circle; the ellipse; the parabola;
the hyperbola; translated conies. Rotation of axes; Second-degree
equations. Conic section in polar coordinates.
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The week Details
1 Important of engineering drawing , Engineering drawing
instruments

2 Sheet layout and title block

3 kind of inies and their application

4 Lettering, graphic geometry (applied geometry)

5 orthographic drawing (projection)

6 dimensions
7-12 picturical drawing (isometric)

13 missing views
14 -15 sectional views
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The week Details

1 fundamental of electrical & electric drawing sheet layout

2 electrical & electronic symbols

3 kind of electrical and electronic drawing

4 schematic diagram single line (one line) diagram

5 connection (wiring) diagram

6 interconnection diagram

7-9 drawing different kinds of electrical & electronic circuit

10 fluorescent lamp
11-12 logic gates, amplifier
13-15 integrated circuits
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The week Details

1-3 Counters: asynchronous counter, Design of asynchronous counters,
synchronous counters, Design of synchronous counters

4-5 Shift Register, Serial shift register, parallel shift register, shift
register counters

6-8 Combinational circuits: Decoders, Encoders, Decoder Expansion,
Multiplexer, Demultiplexer, Expansion of multiplexer

9-13 Synchronous sequential circuit: Basic design steps, Mealy state
model, Serial adder example, design of counter using sequential
circuit

14-18 Asynchronous sequential circuit: analysis of asynchronous circuit,
synthesis of asynchronous circuit, state reduction, state assignment,
hazard

19-21 Test of logic circuit, fault model, path sensitizing, random test, test
of sequential circuit

22-25 Memory: types of memory, semiconductor memories, ROM,
RAM, Memory expansion: word length expansion, word capacity
expansion

26-28 D/A and A/D converter, types of D/A, types of A/D, D/a accuracy
and resolution

29-30 Introduction to Microprocessor

dataall <l yial)
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The week Details

3-1 Serial counter (Asynchronies counter)

A-Up counter , B-Down counter
4 Parallel counter (Synchronies counter)
6-5 Johnson & ring counter
7 Decade counter
10-8 Shift register

A- Shift right register (SRR) , B- Shift left register (SLR)
12-11 Sequence detector
15-13 Compound counter
19-16 Multiplexer: A-4x1 multiplexer using logic gates,

B-8x1 multiplexer using IC 74151
23-20 Decoder 2x4 using logic gates
26-24 Parity checker
30-27 Digital to analog converter (DAC)
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The week

Details

1-5

Signals, spectrum, and filters: singularity functions; periodic
signals and Fourier series; nonperiodic signals and Fourier
transform; convolution and impulses system response and
filters; correlation and spectral density; Parseval's theorem
for energy signals.

Noise: Band-limited white noise; thermal noise; noise figure.

9-12

Linear modulation: double-sideband modulation AM and
DSB modulators and transmitters; SSB and VSB; frequency
conversion; detection and receivers; frequency division
multiplexing.

13-15

Amplitude modulation: the AM transmission: the AM
spectrum; power considerations; phasor representation; AM
modulators; other AM transmitter.

16 -18

Exponential modulation: fundamental concepts; FM spectral
analysis; FM bandwidth phase modulation (PM);
transmitters and receivers

19-21

Frequency modulation: the FM spectrum; phasor
representation; narrowband FM; broadband FM; FM
generation; FM transmitter; interference and noise; the PM
spectrum PM/FM transmitter.

22-23

Noise in CW modulation: system models and parameters;
interference noise in linear modulation ;noise in exponential
modulation; comparison of CW modulation system

24-30

Sampling and pulse modulation: sampling theory and
practice, analog pulse modulation; PAM, PDM and PPM,
pulse-code modulation PCM, DM, and DPCM,;
time-division multiplexing
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1-4 Vector Analysis. Scalars And Vectors. Vector Algebra. The
Cartesian Coordinate System. Vector Component And Unit
Vectors. The Vector Field. Dot Product. Cross Product.
Cylindrical Coordinate. Spherical Coordinate.
Transformation Between Coordinates. Del Operator.
Laplacian Operator. Gradient, Divergence and Curl. Null

Identities.

5-6 Coulomb law. Electric field intensity. Field due to continuous
volume charge. Field of line charge. Field of sheet charge.

8-10 Electric Flux Density. Gauss Law. Application of Gauss
Law. Maxwell First Equation (Electrostatics).

11-14 Energy and Potentials, in A Moving Point Charge in An

Electric Field. The Line Integral. Definition of Potential
Difference and Potential. The Potential Field of A Point
Charge. Conservative Property. Potential Gradient. The
Dipole. Energy Density in The Electric Field.

15-18 Conductors, Dielectric and Capacitance. Current and Current
Density. Continuity of Current. Metallic Conductor.
Boundary Conditions. Image Theory. Semiconductor.
Dielectric Materials. Capacitance. Example of Capacitance.

19 Pisson and Laplace Equations.

20-23 The Steady Magnetic Field. Biot-Savar Law. Amperes
Circuital Law. Magnetic Flux and Magnetic Flux Density.
The Scalar and Vector Magnetic Potentials. Derivation of The
Steady Magnetic Field Law.

24-26 Time varying fields and Maxwell equations. Faraday law.
Displacement current. Maxwell equations in point form.
Maxwell equation in integral form. The retarded potentials.

27-30 The Uniform Plane Wave. Wave Equation. Wave Propagation
in Free Space. Wave Propagation in Dielectric. The Poynting
Vector And Power Consideration. Propagation in Good
Conductors. Skin Effect. Wave Polarization.
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The Week | Details

1-2 Probability theory: events axioms of probability; simple
probability; joint probability; conditional probability;
statistical independence; Bay's theorem.

3-4 Information and quantification: self information; source
entropy; source entropy rate; marginal entropies; joint and
conditional entropies; mutual information; transinformation.

5 Distribution function: Binomial distribution; normal
distribution (Gaussian); Passion distribution; multinomial
distribution.

6-10 Types of channels and channel capacity; continuous channels
(Gaussian); channel capacity of Gaussian channel; discrete
channel; symmetric channel; nonsymmetrical channel; other
special channels (lossless channels, deterministic channels,
and noiseless channels); channel capacity of discrete
channels; channel capacity and redundancy; cascading of
channels; Marcov chain; entropy of Marcov sources;
communication channels as Marcov process.

11 Error probability and optimum decision threshold (ODT):
binary signals; ternary signals; block error probability.

12-14 Source coding: source coding of discrete sources; average
code length; code efficiency and redundancy; fixed and
variable length codes; Shannon-Fano code; Huffman code.

15-26 Channel coding: error detecting codes; error correcting codes;
systematic and nonsystematic codes; Hamming distance;
Hamming bound; Hamming weight; linear block codes;
encoding of linear block codes; decoding of linear block
codes; cyclic codes; systematic and nonsystematic codes;
encoding with an (n-k) stage shift register; encoding with a k-
stage shift register; syndrome calculation and error detection;
convolution codes; Viterbi algorithm.

27 Some compression techniques.

28-30 Voice, image, and video coding; Voice, image, and video
compression’
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1-2 Sequence and series:- sequence ;series for convergence and
divergence test; Maclaurin and Taylor series; Power series.
3-6 Fourier series and transform:-periodic function; even and odd

functions; Fourier series ; a periodic functions; Fourier transform
;properties; convolution theorem; Fourier Integral.

7-8 Functions for two or more variables:- Graphs of function of two
variable; partial derivatives ;the chain rule; the total differential of
the function; directional derivative and gradients.

9-10 Multiple Integral:- double integrals; double integral over
nonrectangular regions; double integral in polar coordinates ; triple
integral; triple integral in cylindrical and spherical coordinates.
11-12 | Topics in vector calculus: - vector field; orthogonal vector; vector
norm; eigen value and eigen vector; line integrals; application of
surface integral (flux); the divergence theorem; stack's theorem.
13-15 | Ordinary differential equation of first order:- basic concepts in
differential equations; variable separable; equation's reducible to
separable form; homogenous equations and non homogenous
equations; exact and non exact differential equations; integrating
factor; linear first order differential equations;

Ordinary differential equations of second order:- homogenous
linear second order; homogeneous with constant coefficients; roots
of characteristics equations ,'initial condition and boundary
16 - 23 condition; non homogeneous second order differential equations;
complex methods for obtaining particular solutions (undetermined
coefficients); Cauchy equation; Variation of parameters method,;
24 High order differential equations: - basic concepts; solution of high
order characteristics equation.

25 - 26 System of differential equations:- basic concepts; solution by using
method of elimination ; solution by using matrices; application of
differential equations.

27 - 30 Power series: basics of power series method; using power series to
solve differential equation; extend power series for identical
equations; extend power series with non identical equations
(Frobenius method).
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1 Introduction to electrical machines, Classification of
electrical machines, Construction of rotating machines.

2 DC machine construction.

3 EMF equation, Torque equation and speed equation of DC
machine.

4 DC generators ( classification of DC generators and
characteristic curves for each type).

5 Losses and Efficiency of DC generators.

6 DC Motors ( classification of DC motors and characteristic
curves for each type).

7 Speed control of DC motors.

8 Starting of DC motors.

9 Testing of DC machines.

10 Uses of DC motors.

11 Transformers (Basic principle, construction of single phase
transformer, and EMF equation)

12 Transformer Equivalent Circuit.

13 Tests on transformers.
Losses and Efficiency.

14 Current and voltage transformers, auto transformer, 3-phase
power transformers.

15 Three phase induction motors (construction, theory of rotating
magnetic field, speed and slip).

16 Equivalent circuit of 3-phase IM, Torque — slip, and torque
speed characteristics.

17 Tests on IM, Losses, power stages, and Efficiency.

18 Starting and speed control of 3-phase IM, .

19 Single phase motors (classification , methods of rotating field
production)

20 Equivalent circuit of single phase IM.

21 Tests on single phase IM, Losses and Efficiency.

22 Synchronous Machines (general theory and construction).

23 Alternator equivalent circuit, voltage equation, phasor
diagram, and voltage regulation.

24 Load characteristic of alternator, Input and output power
equations.

25 Synchronous Motors (principle of operation and phasor
diagram),

26 Load characteristic of synchronous motor, Input and output
power equations, max. output power.

26



27 Torque equation, methods of starting, and applications of
synchronous Motors.

28 Special purpose motors, linear motors, stepper motors.

29 DC Servomotors and AC Servomotors.

30 Conversion from AC to DC.

Aolanl) cula jial)
The Week | Details

1 Introduction to Industrial safety and security principles.

2 Magnetizing curve for separately excited and self excited
generators.

3 EMF vs. speed curve for separately excited DC generator and
find out the critical resistance.

4 EMF vs. speed curve for shunt DC generator and find out the
critical resistance.

5 Load, internal and external characteristic curves for separately
excited DC generator.

6 Load, internal and external characteristic curves for shunt DC
generator.

7 Load, internal and external characteristic curves for series DC
generator.

8 Load, internal and external characteristic curves for
compound (cumulative and differential) DC generator.

9 Parallel operation of two separately excited DC generators.

10 Load characteristic, torque curve, and efficiency for DC series
motor.

11 Load characteristic, torque curve, and efficiency for DC shunt
motor.

12 Speed control for DC shunt motor (Supply voltage and Field
current control).

13 Losses and Efficiency calculation for DC machine.

14 Open circuit and Short circuit Tests on single phase
transformer.

15 Load Test on single phase transformer.

16 Parallel operation of two transformers.

17 Load Test on three phase transformer.

18 Starting methods of 3-phase Induction Motors.

19 Open circuit and Short circuit Tests on 3-phase IM.

20 Speed control methods of 3-phase IM.

21 Speed control of 3-phase IM by varying the frequency.

22 Load Test on three phase IM.

23 Measuring the Starting current and Starting torque for 3-phase
IM.

24 Measuring the maximum torque for 3-phase IM.

27




25 Load test on single phase IM, Losses and Efficiency.

26 Load characteristic of alternator, Measuring Input and output
power.

27 Measuring the synchronous resistance of the alternator,

28 Torque equation and methods of starting of synchronous
Motors.

29 Study the influence of exciting current on Synchronous motor
characteristics.

30 Load test on synchronous motor, measuring Input, output
power and max. output power.
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Operational Amplifiers: the basic operational amplifier the D
1- 6 coupled differential amplifier; transfer characteristics of a

differential offset error voltage and currents; measurement of
operational amplifier parameters; frequency response of
operational amplifiers.

Linear analog system:- basic operational amplifier
7-12 applications, differential dc amplifiers analog integrator and
differential active filters integrated circuit tuned amplifier, A
cascade audio amplifier comparators sample and hold circuits
precision AC/DC convertors logarithmic amplifiers,
waveform generators generative comparator (Schmitt trigger).

Power amplifiers:- class A large-signal amplifiers second-
13-19 | harmonic distortion, higher-order harmonic generation; the
transformer-coupled audio power amplifier efficiency; push-
pull amplifier class B amplifier; class AB; operation regulated
power supply series voltage regulator.

Feedback amplifiers:- the feedback concept; the transfer gain
with feedback characteristics of negative feedback amplifiers;
20-25 | input resistance; output resistance; method of analysis of a
feedback amplifier, voltage-series feedback, a voltage-series
feedback pair, current-series feedback, current-shunt
feedback, voltage-shunt feedback.

Oscillators:- type of oscillators; oscillators pairs; the Hartley
oscillators; the Colpitt oscillators ; the ultra audio oscillators;
26 - 30 | crystal oscillators; crystal and temperature coefficients;
crystal heater chambers; crystal holders; other crystal circuits;
some high-frequency oscillators; audio oscillators; dynatron
oscillators; RC oscillators; parasitic oscillators; indication of
oscillators; oscillators stability.
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Gty oLl D phad | el ) AL e el (VB) ik IS (VB) 4l o Lo
(Apdad) 5 ,a8]) dilal | Saill milie (el A ) padiued) 43y ) Ji)

.(Code, Label, Text, Command )

(=,+,-,>.<,* /.. .etc.) (Expressions in VB) dxalll yulaill 8
(VB) J\s 9

(ABS , ASC, Chr, Cos , Date , Rnd , Sin, ....etc.)
Adbiaall LVl 5 Leilaladinl 5 (IF) Boke 10

(If/then , if/then/endif , if/then/else/end if , Select case , Go to )
(Looping) 4,/ _sall culalal) 11

Do while , Do until , Do/loop while , Do/loop until , for/Next
:Tool box(<) 539 (3 gaiia) Adliaall <l ga¥) e 5 yaiill 15-12
A- From , Message Box , Command Buttons , Label Bones , Text Boxes.
B- Check Boxes , Option Buttons , Control Arrays , Frames , List Boxes ,
Combo Boxes.
C- Scroll bars, line shape, picture, image, drive list box, (directory/file), list
box.
D- Common dialog box, open common dialog box, save as common dialog
box.

(creating a stand-alone VB application) Jiiws (VB) Gudad oLl 16

e« il ((adding menus to an application ) (VB) Gdad (A1 sl ¥ 23 8 Zdlal 17
(menue editor) &l ) e pladiul

«(icons) < ¥l aeal ¢(creating VB executable file) dlwis (VB) Sl (L) 18
(VB package & deployment wizard ) alasiul

(error handing, debugging) seaall gl ) (& cUadYL oSl 19

open/close file, read from file, ) (text files) d—aill kel po Jalaill 20
(write to file, print

ac Lkl (pset, current X, current Y, ling, circle, CLS) (VB) plaiinls aw yll <L 21
VB plasiub

mouse down, mouse up, ) s Wl &laal Je cayaill ¢ colors o) sty ae Jeal) 22
(mouse move, drag drop, drag over

) JRaa g Al sdall Hla )Y animation A8 jal) lids o8 gl Gal A timer < gall 51 23
ety pranal

(sounds & multimedia) saaxid) Jails 5l 5 & seal) cilile 24

mashed edit control, ) (advanced keys) deiiall yiliall (azy aladiu) e (o jail) 26-25
(chart controls, rich text box, slider, tabbed dialog, multiple forms
Ao gile Akl mal pydlial | 30 -27
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The week Details
1-2 Architecture of 8085 microprocessor: Block diagram;
registers ALU; control unit.
3-8 Instructions set and programming of 8085 microprocessors
9-10 Stack and Subroutine
11-12 | Time delay and Counters
13-15 Interrupts
16 Addressing modes
17-18 Pin out of 8085 microprocessor ,Buses system, and Control
signals.
19-21 Memories: Type of memory; storage element; memory
addressing multi chips memory
22 -23 fetch and execute cycle
24 - 25 Interfacing 1/0O devices
26 -30 8086 microprocessor: Block diagram; architecture; registers;
pin out; Introduction to programming.
dtaall <l yial)
The week Details
1,2 Understanding the kit program
3 Data transfer operations
4 Arithmatic operation (8-bit summation)
5 logic operation (multiply by 2 using rotate instruction)
6 Clear of memory locations
7 Summation of odd order numbers
8 1s and 2s complement for 8-bit number
9 16 bit operations (summation and complement)
10 8-bit subtraction

33




11 8-bit multiplication

12 find larger number

13 BCD to binary

14 Binary to BCD

15 Hexadecimal to ASCII code
16 ASCII TO binary

17 I/O ports
18 Time delay
19 Maximum repetation for block of data

20 8-bit division
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1-3 Maxwell equations. Continue equation. Maxwell Equations
for Time Varying Fields. Boundary Conditions. Time
Varying Potentials. Heuristic Approach. Retarded Potentials.
Maxwell Equation Approach. Helmholtz Theorem. Solution
of The Wave Equation. Poynting Vector.

4-6 Antenna Definition. Properties of Antenna. Types of Antenna.
Block Diagram of Communication Systems. The Isotropic.
The ldeal Dipole. Radiation Mechanism.

7-11 Antenna Parameters. Radiation Pattern. Field Regions.
Radian And Steradian. Radiation Intensity. Directivity. Power
Gain. Radiation Efficiency. Effective Length. Effective Area.
Front To Back Ratio. Antenna Bandwidth. Antennas In
Communication( Friis Formula). Antennas in Radar System.
Antenna Polarization. Polarization Mismatch. Reciprocity
Theorem. Input Impedance of Antenna. Antenna
Temperature.

12-15 Thin Linear Antenna. Short Dipole. Monopole. Dipole
Antenna. Small Loop Antenna. Plot of Radiation Pattern.
Image Theory.

16-19 Antenna Arrays. Linear Array. Pattern Multiplication. Two
Element Array. Uniform Array. End Fire Array. Broad Side
Array. Non Uniform Array. Binomial Array. Chebychev
Array Synthesis. Planer Array.

20-24 Special Antenna. Aperture Antenna. Folded Dipole Antenna.
Yagi-Uda Antenna. Helical antenna. Biconical antenna.
Spiral antenna. Microstrip patch antenna.

25-27 Antenna Measurements. Antenna Measurement Range.
Radiation Pattern Measurement. Gain and Directivity
Measurement. Polarization Measurement. Input Impedance
and Input Reflection Measurement.

28-30 Radio Wave Propagation. Ground Wave. Free Space
Propagation. Ground Reflection. Surface Waves. Diffraction.
Wave Propagation in Complex Environment. Troposphere
Propagation. Troposphere Scatter. lonosphere Propagation.
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1-6

Pulse Code Modulation (PCM); Quantization process;
Representation of binary data; Noise consideration in PCM
system; S/N performance of PCM; Limitations and
modifications of PCM; Delta modulation; Delta-Sigma
modulation; Adaptive delta modulation; Differential PCM
(DPCM); Inter-Symbol Interference (ISI); Pulse shaping to
reduce ISI; Equalization; Equalizer types; Matching filter

7-13

Digital Modulation

Amplitude Shift Keying (ASK); Frequency Shift Keying
(FSK); Phase Shift Keying (PSK); Coherent and non-coherent
detection; Differential PSK (DPSK); Error performance of
binary systems; Quadrate Amplitude Modulation (QAM);
Quadrate Phase Shift Keying (QPSK); Offset-QPSK
(OQPSK); Minimum Shift Keying (MSK); Multilevel
modulation techniques (MFSK, M-ray PSK& M-ray QAM);
Error performance of M-ray systems; Comparison between
performance of digital modulation types; Band width
efficiency; Power spectra of modulated signals; Carrier
recovery & clock recovery.

14-22

Channel coding: Error detecting codes; Error correcting
codes; systematic and nonsystematic codes, hamming
distance, hamming weight; linear block codes; Hamming
Bound, Hamming code; Encoding of linear block codes ;
Decoding of linear block codes; cyclic codes; nonsystematic
cyclic codes; systematic cyclic codes; Encoding with an (n-
k) stage shift register; Encoding with a k-stage shift register;
Syndrome calculation and Error detection; convolution codes;
decoding of convolution codes ( Viterbi algorithm)..

23-30

Spectrum System Spread

Types of spread spectrum systems; frequency hopping, time
hopping, chirp, & hybrid; Linear code generation;
Synchronization of spread spectrum systems; acquisition SSS
& tracking SSS; Application of SSS.
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1-6 Continuous and discrete signals and systems
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7-11 | Convolution

12 - 14 | Fourier analysis continuous signals and system

15-17 | Discrete Fourier transform(DFT), Fast Fourier transform
(FFT)

18-22 | The Laplace transform and the z-transform, solution of
difference equations

23 - 24 | Feedback system

25-30 | Signal processing, filtering

Lo el el ) Al jall A )50 apenad s3all) s
A5 xSl
goanall | ee | ok | g el (30 )esie ptan | A W) Al il A8
S 3 2
A 5 Al S (5 58l ae 283Dl Cld Ay IV i gall Jodas ) 3alal) Cangs rsalall Cana
R EON PPN tksj\ @Amjj(‘;:\ma'j
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1 Power electronics systems: introduction, history of power
electronics, power electronics semiconductor device, power
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electronics converter, advantage and disadvantage, power
electronics module, computer simulation of power electronics
circuit.

2-3

Power semiconductor diode and transistor: basic structure of
power diode, I-V characteristics of power diode, reverse recovery,
power diode types (general purpose, fast switching and sckootky
diodes), effect of forward and reverse recovery time of diode,
series and parallel connection of diodes, diodes and rectifier circuit
(half wave and full wave).

4-5

Power transistor: bipolar junction transistor, power MOSFET,
PMOSFET characteristics, application, comparison MOSFET and
BJT, insulated Gate BJT, IGBJT structure, equivalent circuit,
operation, application.

6-11

Thyristor principle and application: basic structure of thyristor, I-
V characteristics, two transistor model of thyristor, turn-ON and
turn-OFF characteristics, thyristor gate characteristics, thyristor
protection circuit, di/dt protection circuit, dv/dt protection circuit,
snubber circuit design, gate protection circuit, heating, cooling and
mounting of thyristor, gate triggering circuit, pulse transformer,
photocoupler circuit, thyristor commutation circuit, natural
commutation, forced commutation, load side, resonant pulse,
complementary, impulse, external pulse, line side commutation
circuit, series and parallel connection of thyristor, thyristor types,
phase controlled, fast switching, gate turn-OFF, bidirectional
switch, reverse conduction, static induction, light activated , FET-
controlled, MOSFET- controlled and other thyristor family,
programmable unijunction transistor (PUT), silicon unilateral
switch (SUS), comparison between thyristor and transistor.

12-15

Controlled rectifier: controlled technique, principle of phae
controlled rectifier, single phase half wave rectifier (resistive and
resistive-inductive )load, single phase half wave rectifier (resistive
and resistive-inductive )load with freewheeling diode, single phase
full wave rectifier (resistive and resistive-inductive )load, single
phase full wave rectifier (resistive and resistive-inductive )load
with freewheeling diode.

15-16

Inverter: introduction to inverter and application, classification of
inverters, voltage source inverters, current source inverters, square
wave inverters, quasi square inverter, pulse modulation inverters,
thyristor in inverters, single phase half bridge inverters, (resistive
and resistive-inductive load), single phase full bridge inverters
(resistive, resistive-inductive) load, , performance parameter of
inverters.

17-18

Choppers: introduction to chopper, basic classification of chopper,
basic operation, thyristor chopper circuit, performance parameter.

19

Voltage controller: introduction to voltage controller, principle of
ON-OFF control, principle of phase control, single phase
bidirectional controller with resistive load, single phase controller
with resistive-inductive load.
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20-22

Charge transport in semiconductor: drift current, hall effect,
current density equation, scattering mobility of carrier, effect of
electric field on mobility, temperature effect on mobility, effect of
doping on mobility, conductivity equations, diffusion phenomena,
diffusion length, diffusion in solids, Einstein's relation, points
defects.

23-25

Integrated circuit fabrication and technology: grown junction,
alloy junction, planner technology, thin film, thick film, IC
processing main concepts, IC processing main steps, clean room,
purification stage, crystal growth, czochralisky method, ingot
slicing to wafer, wafer etching and polishing, inspection , batch
processing, oxidation, lithography, photoresisit, masking, etching,
doping, metallization, wafer slicing to chips, die mounting, wire
bonding, hermetic sealing.

26-27

Epitaxy and oxidation: types of Epitaxy, techniques, methods,
vapour phase Epitaxy, liquid phase Epitaxy, molecular beam
Epitaxy, oxidation process, application, per-oxidation, pre-
claening, thermal growth.

28

Fundamental of LSI and VLSI, introduction, consideration of IC
processing, MEM's, direct device design (resistor, inductor,
capacitor, diodes, transistors, assembly techniques of packing
VLSI application.

29

CAD, electronic design automation, advantage of CAD, hardware
design methodology, FPGA/PLD, design of FPGA/PLD, ASIC

30

Integrated circuit and some device application, IC types, method
of use, advantage, MOS IC, advantage, applications of
programmable logic device, GAL, PLDS, CUPL application,
nano-material technology, application of nano-technalogy

Lland) i) jdall

The week

Details

1

Characteristics of thyristor

Trigger thyristor by A.C current

Trigger thyristor by D.C current

2
3
4

Half- wave rectifier of (RL) without free wheeling diode
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5 Half- wave rectifier of (RL) with free wheeling diode
6 Full- wave rectifier of thyristor

7 Trigger traic by A.C current

8 Trigger traic by D.C current

9 A stable Multivibrator (AMV)

10 Monostable Multivibrator (MMV)

11 The light newsmen by (555)

12 Squar wave generator by (555)

13 A stable Multivibrator with large time
14 Circuit of logic test

15 Squar wave generator by NAND gate
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Computer System Overview, Computer Case [models, Form

L factor( AT, ATX), Booting Sequence, POST
Power Supply (Architecture, Voltages, Color Codes, Form
2 factors, Connectors, Linear PS, Switched PS), Cooling
System, Power Issues , Surge Protectors, SPS, UPS
Motherboards(Form factors),Chipsets (northbrige,outhbridge)
3 ,CPUs (Architucture,Speed, Busses, packaging, , Connectors)
Bus Type (Data, Address, Control), Bus Architecture (ISA,
4 EISA, VESA, PCl, MCA, PCMCIA, USB, AGP, PCI
Exprees),
5 1/0 (RS-232, parallel, PS2, USB, firewire)
RAM [SRAM (L1 Cache, L2 cache), DRAM (Standard, FPM,
6 EDO, BEDO, SDRAM, RDRAM, DDR SDRAM)), Modules
(SIMM, DIMM, RIMM), Parity vs. Non Parity
CMOS; [CMOS Battery, CMOS setting (Date, Time, HDDs,
7 FDDs, Memory, Booting Sequence, System resources, Power
Management, Passwords, Virus Protection]
ROM (EPROM, EEPROM, FlashROM) ,BIOS, Shadowing,
8 Upgrading BIOS, Drivers, PNP
9 System Recourses (IRQ , DMA, 1/0, Memory Address)
Floppy Disk (drive , media, Read/ write Process), HDD
10 (geometry, Media, Read/Write Process)
11 CD (drive , media),CD-ROM, CD-R,CD-RW
DVD (drive, media), DVD-R, DVD-RAM,DVD-
12 ROM,DVD+R
13,14 Drives Controllers( IDE , EIDE, Ultra, SCSI,SATA)
HDD Partitioning, File Systems (FAT, FAT32, NTFS) , HDD
15 Formatting (Low Level, High Level)
16 Audio cards, Video Cards ( VRAM, WRAM, RAMDAC),
Monitors Overview and Important Concepts ; (Pixels, Dot
17 Pitch, Screen Size, Aspect Ratio, Color Depth, Resolution ,
Sharpness, Viewability, Standards)
Cathode Ray Tubes CRT, Architecture, Electron Gun,
18 Aperture Grill, Analyzing Motion of Electrons)
19. 20 Liquid Crystal Displays LCD; Liquid Crystals (Twisted

Nematics , Super Twisted Nematics), Light Sources
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(Transmissive, Transflective, Reflective) , Driving Method
(Segment, Passive Matrix, Active Matrix)

Plasma Display Panels PDP; Architecture, DC vs. AC PDPs,

21,22 Addressing (Matrix , Coplanar)
Touch Screens; (Resistive, Surface Acoustic Wave,
23,24 | Capacitive, IR, Optical Imaging, Dispersive Signal
Technology, Frustrated Total Internal Reflection)
Printers; (Thermal , Dot-Matrix, Inkjet, Laser),Scanners,
2526 Photocopiers
Operating Systems, Overview, DOS, Win98, Win ME,
27,28,29 Win2000, Win XP, Linux
30 Hardware and Software Troubleshooting,
dalaall el yial)
The week Details
1,2 Power Supply
3 Motherboard Identification
4 Front Panel Connectors
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CPU Installation
6 RAM Installation and Upgrade
. HDD and CD drive Installation and Configuration (Master -
Slave Settings)
8,9 BIOS settings
10,11 HDD preparation (Formatting and Partitioning)
12 Win XP Installation
13 Dual Boot in Win XP
14 Win XP Recovery Console
15 Win XP boot up Menu
16 System tools of Win XP
17 System Resources
18 External Card Installation
19,20 | UPS
21,2223 | CRT Monitors
24,25 Laser Printers
26 Inkjet Printers
27 Scanners
28 Photocopiers
29,30 | Laptops
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The week

Details

1-2

The Z-trans formation: region of convergence; properties of Z-
transform; Z-transform pairs; the inverse of Z-trans former;
analysis and discrete time system.

Laplace transformation:- definition of Laplace transform; Laplace
transform of some elementary function; Inverse of Laplace
transforms; Laplace transform of derivative and transformation of
ordinary differential equations; partial fractions ;solution of
differential equation by using Laplace transform; unit step function;
ramp function ;impulse function.

Partial differential equations:- basic concepts; separation of
variables; D'Alemebert's solution of wave equation.

10-12

Complex analytic functions:- complex function; limit; derivative;
analytic function; cauch-Rieman equations; Laplace's equation;
rational function; root.

13-14

Complex Integrals:- Line integral in the complex plane; basic
properties of the complex line integral; Cuachy's integral formula;
the derivatives of an analytic function.

15

Special functions:- Gamma function; Beta function

16 - 20

Numerical method in linear algebra:- solution of system linear
equations; Gauss and Gauss-Gordon method; solution by iteration
(Jacobi's and Gauss-siedal) method; matrix inversion (elimination
method)

21 -25

Solution of nonlinear equation:-fixed point, bisection method, false
position method; Newton method; secant method; Newton-
Raphson method.

26- 27

Numerical integration:- trapezoidal method; Simpson method

28 - 30

Numerical solution of ordinary differential equations(ODE):- initial
value problem for first order ODE; Tayler's series least square;
Euler and modified Euler; Runge-kutta; predictor corrector method;
initial value problem for 2'nd order ODE; finite difference;
,trapewidal rule and Runge-kutta Nystrom method.
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The week Details

INTRODUCTION: The birth of satellite communications,
Satellite com. services, Satellite com. system, The
organization of a satellite communications system (Space
1-2 segment, Earth segment), Types of orbits (Elliptical orbits,
Circular Low Earth Orbits (LEO), Circular Medium Earth
Orbits(MEO), Geostationary Obits (GO)), The altitude of
satellite in GO.

LINK ANALYSIS: The characteristic parameters of an
antenna (gain, the angular beam width), The power emitted in
a given direction (Effective isotropic radiated power (EIRP),
3-13 power flux density), Received signal power (power received
by the receiving antenna, The practical case, Carrier —to- noise
ratio at the receiver input, Noise temperature at the receiver
input, Noise temperature of the receiver Tr., The antenna noise
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temperature, Satellite antenna(clear sky and with rain), earth
station antenna(clear sky and with rain), Example 1: Uplink
(clear sky), Example 2: Downlink (clear sky), Example 3: Up
link (with rain), Signal-to-noise ratio for a station-to-station
link (single access), Repeater model, Expression for (C/No)r,
Example [calculation the repeater gain at saturation(Gsat)st, the
(C/NO)U,sat, (C/NO)D,sat, and (C/NO)T,sat, the IBO, OBO,
(C/No)u, and (C/No)o for (C/No)T = 80dB, the (C/NO)T under
the rain causing an attenuation of ( 6dB) on the up-link.,

TRANSMISSION TECHNIQUES: Signal characteristics,

14 -20 | End-to-end communication link, Performance objectives,
Availability objectives, Propagation time.
MULTIPLE ACCESSES: Traffic laws, The principle of
91 - 95 multiple access, Frequency division multiple access (FDMA),
Time division multiple access (TDMA), Code division access
(CDMA).
MULTIBEAM SATELLITE NETWORKS: Advantage and
26 - 30 | disadvantages of multibeam satellites, Intersatellite link (ISL)
Frequency bands, Radio-frequency links, Optical links.
Alaad) il yiall
The week Details
1 Characteristics values of a screened line.
2 Basic set up.
3 The radiation pattern for loop antenna.
4 Pulse behavior of a line.
5 Amplitude shift keying signals(ASK).
6 Pulse amplitude modulation (PAM)
7 Attenuation measuring along line.
8 Noise sensitivity of tow-wire line.
9 Standing wave.
10 SWR measurement.
11 The matching.
12 The radiation pattern for YAGI.
13 Frequency shift-keying Signal (FSK).
14 Phase shift keying signals (PSK).
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15 Pulse reflectometry .

16 SWR.

17 The matching.

18 Input resistance of a line with no-load , short circuit and
matching.
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The week Details

1 Introduction to communication security: security trends; security
attacks; security mechanisms.

2 Modular arithmetic.

3-5 Classical encryption techniques: symmetric cipher model;

substitution techniques (Caesar cipher, monoalphabetic cipher;
Playfair cipher, Hill cipher, polyalphabetic ciphers, and one-time
pad); transposition techniques (rail fence technique, columnar
technique, double columnar technigue).

6-8 Block cipher and data encryption standard (DES): block cipher
principles (Feistel cipher, Feistel cipher structure, Feistel
decryption algorithm); DES encryption; DES decryption;
differential and linear cryptanalysis; block cipher design principles.

9-11 Advanced encryption standard (AES): substitution bytes
transformation; ShiftRow transformation; MixColumns
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transformation; AddRoundKey transformation; Equivalent inverse

cipher.

12 Multiple encryption: double DES; triple DES with two keys; triple
DES with three keys.

13 Block cipher modes of operation: electronic codebook mode; cipher

block chaining mode; cipher feedback mode; output feedback
mode; counter mode.

14 Stream ciphers and RC4: stream cipher structure; RC4 algorithm.

15 Public-key cryptography: Public-key cryptosystem; Public-key
cryptanalysis.

16-17 RSA algorithm: description of the algorithm; computational
aspects; RSA security.

18-19 Diffie-Hellman key exchange; Elliptic curve arithmetic; Elliptic
curve cryptography.

20-21 Message authentication: authentication functions (message

encryption, message authentication code, Hash function); message
authentication codes; Hash functions; security of Hash functions.

Hash and MAC algorithms: secure Hash algorithm (SHA-512
22-24 Logic, and SHA-512 Round function); Whirlpool (whirlpool Hash
structure, block cipher W, and performance of whirlpool); HMAC
(HMAC design objectives, HMAC algorithm, and security of
HMACQC).

25-26 Digital signatures and authentication protocols: digital signatures;
digital signature standard; authentication protocoles

Security applications on computer networks: E-mail security; IP
27-30 security; web security.
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The week Details

Networks; overview and important concepts: Network categories
(PAN, LAN, MAN,WAN, GAN), Circuit switching vs. Packet
switching, Baseband vs. Broadband transmission, Transmission
1 modes (simplex, half duplex, full duplex), Segments and
backbones, Pear to Pear vs. Client/Server Networks , Protocols
(elements, functions) , Transfer Rate (Digital BW, Throughput,
Goodput)

Networking Models: OSI reference model (Layerl: Physical Layer,
2-3 Layer2: Data-link Layer, Layer3: Network Layer, Layer4:
Transport Layer, Layer5: Session Layer, Layer6: Presentation
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Layer, Layer7: Application Layer), TCP/IP model (Network
access layer ,Internet layer, Transport layer, Application layer)

Physical Layer: Mediums [Copper( Coaxial cable, Twisted Pair
Cables),Fiber Optics (multimode, singlemode) ,Wireless (RF,
Microwaves, satellites, IR, FSO)], Networking topologies (Bus,
Ring, Dual Ring ,Star, Extended Star, Mesh, Wireless), Physical
vs. logical topologies

Physical Layer (continued): Noise (Cross talk, thermal, AC power
noise, reference ground noise , EMI/RFI), Losses (Copper medium
losses, Fiber optics losses) ,Timing issues (Dispersion, Jitter,
Latency), Coding [Liner coding (NRZL, NRZI, Manchester,
Differential Manchester, MLT3) , Block coding (4B/5B, 8B,10B
)], Layerl Devices (Repeaters, Hubs)

6-7

Data-link layer protocols: Ethernet (IEEE 802.3) [ Regular Ethernet
(mediums, topologies, encoding), Fast Ethernet (mediums,
topologies, encoding), Gigabit Ethernet (mediums, topologies,
encoding), 10Gigabit Ethernet (mediums, topologies, encoding),
frame format ,Data-link Sublayers (MAC, LLC), CRC, MAC
addresses (unicast, multicast, broadcast)) MAC mechanism
(CSMA/CD)]

Data-link layer protocols (continued):Token Ring(IEEE 802.5)
[Physical layer specifications (mediums, speeds, topologies,
encoding), Frame types and Formats(Data Frame, Token Frame,
Command Frame, Abort Delimiter Frame), Priority and
reservation, MAC mechanism (Token passing)]

Data-link layer protocols (continued):Fiber Distributed Data
Interface FDDI [Physical layer specifications(mediums, speeds,
topologies, encoding), Frame types and Formats(Data Frame,
Token Frame, Station management Frame), MAC mechanism
(Early Token Release)]

10- 11

Data-link layer protocols (continued):WiFi (IEEE 802.11)
[Physical layer specifications(topologies, FHSS, DSSS, OFDM,
architecture, speeds), Versions (legacy, IEEE 802.11a, IEEE
802.11b, IEEE 802.11g, IEEE 802.11n), Frames Formats, MAC
mechanism (CSMA/CA)], Bluetooth (IEEE 802.15) (architecture,
format, layers)

12

Layer2 Devices :NIC , Ethernet Bridge (collision domains,
broadcast domains, transparent bridging), Ethernet Switches,
Access point.
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Network Layer: IPv4 [Datagram format, fragmentation, classfull

13-15 addressing ( subnetting, supernetting ), classless addressing]
Network Layer (continued): IPv6 (datagram format, addressing
16 extension headers, tunneling)
Network  Layer (continued): ICMP(messages, format, error
17 reporting, queuing), IGMP (group management, messages, format,
error reporting), ICMPv6(messages, format, error reporting)
Network Layer (continued): ARP, DNS (Name Space,
18 Resolution, Messages), NAT
Network Layer (continued): Routing [ routing tables, static
19-20 routing, Dynamic routing, unicast routing, multicast routing,
Protocols (RIP, OSPF, BGP)]
Transport Layer: UDP (format, port numbers, sockets), TCP (
format, port numbers, connection establishment and connection
21- 23 | termination, flow control, error control, congestion control), SCTP
( format, flow control, error control, congestion control) QoS (
Flow characteristics, flow classes)
TCP/IP application layer protocols: e-mail ( SMTP, POP3), file
24-26 | transferring (FTP), web (HTTP, HTML, XML), VoIP (RTCP, SIP,
H323), Management (SNPM)
Security: Encryption ,Viruses , Hacking, Firewalls, VPNs, IPsec,
27-28 SSL, WEP, WAP
WAN: Protocols (PPP, PDN), Systems (ATM, SONET , ISDN,
29- 30 DSL)
daleadl il a4l
The week Details
1 NIC installation
2-3 Cat 5e cabling, cross and straight through
4 Pear to Pear 2- PC Network
5 LAN via Switches, Extended star LAN
6 Sharing (folders, drives)
7 Sharing Printers
8 Remote Desktop Connection
9-10 Privileges and Security in Win XP
11 Ad hoc WLAN
12 Infrastructure WLAN via AP
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13-14 AP as (Client, PTP bridge, PTMP bridge)
15-16 WLAN security (MAC filtering, WEP, WAP)
17 Routers
18-19 Subnetting (Class A, Class B, Class C)
20-21 Utilities (ping, Ipconfig, telnet,traceout, nslookup)
22 Internet Connection Configuration and Sharing
23-26 Web Site Design (HTML, ASP)
27 Win Server 2003 Installation
28-30 Administration and configuration of Win Server 2003
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Details

1

Overview of optical communication systems : definition of OCS,
advantages and disadvantages, spectrum, history of OCS, related topics,
elements of OCS.

Review of optics: light theories, Reflection and refraction of plane
waves; snell law Interference, Diffraction, Optical coherence ,
Polarization of light. Total internal reflection , critical angle, acceptance
angle, numerical aperture.
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Characteristics of optical fibers: Construction of optical fiber, step index
OF, grades index, single mode and multimode OF, number of mode ,

3-4 normalized frequency, plastic and glass OF, propagation of light in OF,
attenuation, absorption and scattering, dispersion,
Optical sources and transmitters: Physics of light emission and
amplification in semiconductors, Light-emitting diodes, SLED, ELED,
5-6 Semiconductor lasers, lasing operation. Modulation techniques. Optical
transmitters
Optical detectors and receivers: Photoconductors, avalanche
7-8 photodiode, PIN diode , Photodiodes, Phototransistors, Optical
receivers, performance and operation, amplification and detection.
9 Optical amplifier, EDFA, Repeater
10-11 Wavelength division multiplexing WDM, DWDM, CWDM, add-drop
facility.
12-13 Optical_telecommunication network, input and output port, network
topologies.
14-15 SDH and SONET, Hierarchy of multiplexing, frame structure,
functional components.
16 Overview of wireless communication system, type of wireless systems,
generations of wireless communication system.
Introduction to cellular system, frequency reuse, channel assignment
17-18 . ; :
strategies, handoff strategies, system capacity
19-21 Mobile communication system, GSM , CDMA 2000, UMTS, WCDMA,
handoff management ,
Wireless network, limitation of wireless network, GSM network
22-24 . Co .
hierarchy, signaling and traffic.
o5 Introduction to microwave communication system, microwave
spectrum, advantages and applications of microwave system.
26 Waveguide, WG characteristics, circular and rectangular WG,
97-98 Microwave components and semiconductors, microwave cavities,
directional coupler, hybrid circuit. Circulators and isolator
29-30 Microwave telecommunication system architecture of the networks,
RADAR system.
daleall Cla a4l
The week Details
1 Power characteristics of transmit diodes
2 Attenuation measuring on fibres
3 Attenuation at connection points
4 Transmission of AC voltage
5 Transmission of 2 analog signals in frequency division
multiplex
6 Transmission of frequency-modulated signals
7 Transmission of pulse-frequency modulated signals
8 Transmission of a PCM signal
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9 Spectral sensitivity of the infrared receiver

10 Attenuation of the transmission line (Law of Photometric
Distance)

11 Radiation characteristic of the transmit module

12 Transmission of AC voltage

13 Transmission of frequency-modulated signals

14 Transmission of a digital signal in the Modulated operating
mode

15 Transmission of a PCM signal
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The week Details

1 Element of electrical circuit.

Characteristics and usage of Thyristor, TRIAC and DIAC.

2
3 General packet radio system
4 Normal telephone

Telegraph, closed circuit working, Differential duplex circuit,

5-6 Telegraph distortion.

Global Positioning System(GPS),Segments of GPS, how GPS

7-9 . e i )
determines apposition, sources of errors, using a GPS receiver.

External telephone network, primary telephone network,
10- 12 | secondary telephone network, cabinets, distribution box unit,
cable capacities.

Block diagram of telephone exchange, switching unit, control

13-16 unit, interface unit, main distribution frame.

Global system for mobile network (GSM), history of GSM,

17 generation of GSM.

Architecture of the GSM network: mobile station(me, sim
card, IMEI, IMSI), base station subsystem (base transceiver
station, base station controller), Kind of cellular cells (marco
cell, micro cell, Umbrella cell, selective cell, cluster cell, pico
cell), Transcoder (XCDR), Network switching subsystem
(mobile switching center, gate mobile switching center, home
location register, visitor location register, equipment identy
register, authentication center, services in GSM

18 - 26

27 Handover

28 Frequency reuse

29 Construction of mobile equipment
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30 Infrared, Bluetooth
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Weeks

Details

1-2

Introduction to control system, definitions, historical
background, mathematical background, general natural of
engineering control problem, basic elements of control system,
type of control system, closed loop, open loop, time variant,
time invariant system, linear, non-linear system.

3-5

Mathematical model of dynamic system: mathematical model
of writing differential equation, electrical circuit components,
resistance, capacitance, inductance, analogy of electrical
system, mathematical model of mechanical system, translation
system, mass, spring, dashpot, rotational system, analogy of
mechanical system.

Transfer function, how to determine the transfer function,
advantage, disadvantage, properties of transfer function,
multivariable of transfer function.

Block diagram: definition of basic block elements, procedure of
drawing lock diagram, block diagram reduction algebra,
Mason's formula

8-10

Time response analysis: transient and steady-state region of
response, standard test signals, how to determine order of
system from transfer, first order system, second order system,
time response specification, example of first order and second
order, higher order system response.

11-12

Steady-state error response: type of control system, how to
determine order from transfer function; position velocity and

acceleration error constant, method of dynamic error constant.
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System stability: Routh-Hurwitz criteria, poles and zeros
13-14 | definition, relation between system parameter and poles
location.
15-18 | Root-locus analysis
Frequency response analysis: advantage and disadvantage of
frequency analysis, time concept of frequency response, plotting
19-23 | of frequency response, frequency response specification, phase
margin, gain margin, bode plot phase margin and gain margin
of bode plot.
24-26 | Nyquist stability analysis
97-30 Design of control system from frequency response, lead
compensator, lag compensator, lead-lag compensator.
daleall Cla a4l
The week Details
1 Open & Closed loop systems
2 Simulink Overview
3 Time response of First order system
4 Time response of First order system Using M-FILE
5 Residues value of First order system
6 Error steady state
7 Practical applications of 1'st order system
8 time response of 2'nd order system
9 charcterstics of 2'nd order system
10 Time response Using M-FILE
11 Error steady state TO 2'nd order system
12 Pode plot of 2'nd order system
13 Analog communications system using Simulink
14 Digital communications system using Simulink
15 Nyquist theorem to 2'nd order system
16 Practical applications to 2'nd order system USING Simulink
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