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First Year (Common Core)

Department of Electrical
& Electronic Engineering

BUA° [Program

Semester | Code Course Title Credit Lioag LPW Remark
la8c: Rec. Lab.
| TS111 | English I 6 24 0 0 24 24 h/week
TS112 | English I 3 12« | O 0 12
TE101 | Electric Circuits I (DC) ) 3 | 1h30 | 1h30 6 30h /week
2 | TE171 | Applied Mathematics 3 3 | 30| o | 4n30 i e
TE172 | Applied Physics 4 3 1h30 3 7h30
Total 24/21 | 0/4.5 | 0/4.5 24/30
Second Year (2)
Year Code Course Title Credit Load [.PW Remaik
liee, Rec. [ab.,
TT204 | Clectric Draft and Printed Circuits 2 1h30 0 1h30 3
TE241 | Fundamental and Linear Integrated 3 1h30 | 1h30 6
’ : 30 weeks
Electronics.
it TE221 | Digital Electronics 4 3 0 3 6 25h30/week
TE222 | Programming & Numerical Methods 3 1h30 | 0 1h30 3 e
TE231 | Electric Circuits and Machines. 4 3 1h30 | 1h30 6
TE291 | Management (Maintenance, Industrial) 2 1h30 0 0 1h30
' Total 13.5 | 3h | 9h | 25h30
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University of Boumerdes,
Faculty of Engineering,

Department of Electrical and Electronic Engineering.

Third Year (3) DEUA, option : Digital.

Semester | Code Course Title Credit Yan [li(:d Bk LPW Remark
TE224 | Introduction to Computer Technology 3 1h30 | Th30 | 1h30 | 4h30 15 wiehs
TE321 | Microprocessors 4 1 0 3 6
TE322 | Digital Systems Troubleshooting 2 1h30 0 3 4h30 " )
5 | TE324 | Programmable Controllers 3 | 1h30 | 1h30 | 1h30 | 4n3o | 2ShI0/week
TE332 | Power Electronics 5 4 3 0 3 6
TS8313 | English I11 (Technical Report Writing) 3 1h30 | 1h30 0 3
TE318 | Digital Communications 4 3 0 3 6 i s
TE323 | Industrial Process Control 4 3 0 3 6
. TE325 | Special Topics on Computers 3 1h30 0 1h30 3 :
©  |tEas2 | project s e 5 - Feioh ek
— | Industrial Training - - — - -
Total 105190 315 1112/7:5 | 25.5/18
Third Year (3) DEUA, option : I-lectronic Maintenance.
Semester | Code Course Title Credit . [R(::(:,d Lab. LPW Remark
TE312 | Electronic Communications « 4 3 0 3 6 15 weeks
TE321 | Microprocessors 4 3 0 g 6
TE332 | Power Electronics 4 3 0 3 6 28h30 /week
5 TIE345 | Electronic Maintenance and Methodology 4 3 0 3 6
TE351 | Instrumentation and Metrology 4 3 0 1h30 | 4h30
TS313 | English 111 (Technical Report Writing) 3 1h30 | Th30 0 3
TE323 | Industrial Process Control 4 3 0 3 3 14 weeks
TE352 | Electronic Equipment Maintenance 7 3 0 0 3 :
6 TE382 | Project = - — - - 09h00 /week
— | Industrial Training - - - - —
Total 15/7.5 O/1.5 | 13.5/3°] 28.5/9
Third Year (3) DEUA, option : Power.
L , : ; Load
Semester | Code Course Title Credit b S e LPW Remark
_CC. €cC. .aD.
TE321 | Microprocessors 4 3 0 3 6 {5 ks
TE331 | Power System Components 4 3 0 1h30 | 4h30
TE332 | Power Electronics 4 3 0 3 6
5 | TE333 | Electric Machines 4 20l T3 6 L
TE336 | Electric Design and Drafiing 4 3 0 3 6
TS313 | English IT (Technical Report Writing) 3 1h30 | 1h30 0 3
[E334 | Generation/Transmission & Distribution 4 3 0 3 6
2 3 1< weeks
of Electric Energy
TE335 | Methodology and Maintenance 2 1h30 0 1h30 3 )
% | 78382 | Project . % e ) . 12h00 /week
— | Industrial Training - - - — -
Total 15/6 | 0/1.5 [ 13505 | 28.5/12
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Department ol Flectrical and Flectionic lngineering DEVA Procrinm October 00|

TETOL Electrie Cireuits 1

] Year: once

Semester: 02
Credit/Lee /Ree /1 ab. 3/371.5/1.5

7
a :
Outline
A Y
{ |- Scries and Parallel Circuits
-
= - General Mesh and Node Analysis
d
I1- Network Theorems
T 4 % " : n .
J [\ - Capacitance Crreuils
J_.‘J\ \ NMagnetic Circuits
- ME Inductive Clrcuils
=
} VI- Sinusoids and Phasors
~ =1 V- Series and Parallel AC Circuits
IN\- Nore Complex AC Circuils
4]
4
[aboratory:
I - Measurement in DC cireuits with analog and digital meters

2= Verilication of circuit theorem
- The oscilloscope and its use (0 measure simple transients

3

3

S AC Imeasurements of RMS values and phase
5= Verilication ol circuit theorem in AC circuits
Phasor diagrams

, - E ]
1




Department of lectrical and Electronic Enginee ing.

TEI71 Applied Mathematics

Year: one
Semester: 02
Credit/Lec./Ree./1ab. 3/3/1.5/0

Qutline

[- Complex Numbers

I- Graphs of Applicd Trigonometric Functions
I1- IHyperbolic [F'unctions

V- Derivatives

V- Applications ol the Derivatives

VI-  Integration

VII-  Applications of Integration

VI Functions ol Two Independent Variables — Introduction

IX-  Dilferential Lguations

N- [aplace Transform

Xl Applications ol Laplace Transform
Xll- Matrices — Introduction

DEUA Program October 2001



Department ol Elecical and Electronic Fngineering, DEUA ogram October 2001

TICI72 Applied Physics

Year: one
Semester: 02

X7 Crediv/Lece./Rec/Lab. 4/3/1.5/3
[3
Ty
¢ _; Outline
sy :
4 4 I- Llectromagnetism
L1- Ampere’s law
i} 1.2- Biot-Savarl law
“«j 13- Magnctic fields due o current carrying conductors
L4- Solenoidal currents
I 5= Magnetic Tux and lux density
- [.6-  LElcctromagnetic induction
L] - Applied Optics
- 3 2.0- 0 Image formation
2.2=+ Eguations
15 23- Ray diagrams and aberrations in a thin single lens
4 2= Compound lens
2.5- Camera F-number
= 2.6- Lxposure time, film speed and their relation
|
[ I1- Thermodynamics
M 3.0- Temperature variation ol pressure resistance
g 3.2- Absolule scale ol temperature
. 3.3 Conduction of heat
(—' 3= Convection currents
3.5- Spectrum and power distribution in black body radiation
3.0- Photomelry

,s:]
2 .
o

V-

J aves
- 4= Periodic motion
J B 4.2- Simple harmonic motion and its characteristics
| +.3- Graphical representation and cquation of simple harmonic motion
J — 4.4- Stroboscope, its principle and uses
A V- Wave Optic and Atomic Physics
3 S.1- Wave nature of light
! : 3.2- Dilfraction of light and grating spectrometer
g 5.3- Spectral series
" @A S4- Alomic structure ]
-k 5.5 Linergy levels and atomic transitions
5.0-  IFluorescence
P L
i

(5




P =5

/]

i
[Vorivees o)

Department of Electrical and Electionic Ingineering, DEUA Progeam October 2001
/1- Scemiconductor Physics

6.1- Structure ol solids

6.2-  Band theory of solids

6.3-  Semiconductors

6.4-  Charge carriers — idea ol holes

6.5-  Intrinsic and impurity semiconductors

6.6-  P-N junction

6.7-  PForward and reverse bias

6.8-  Junction trapsistors

Laboratory

- Field lines ol magnets and foree on a solenoid plunger
lixperimental study ol various aspects ol image formation by converging lens

1

LI P —

- Temperature variation ol resistance and pressure

4= Photometry

5- Usc ol stroboscope as tachometer and for studying wave motion

6- Measurement ol wavelengths of light from difTerent sources ol light and phosphors
7- Measurement ol resistance ol semiconductor diodes in reverse and forward bias
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D Diepatment ol Flectical and Electionic Engineering.,

11

‘—[" 21204 Printed Cireunit Boards
|

L
i1 Year: two

— Semesters: 03 and 04
T Credivlee /Ree /Lab. 2/1.5/0/1.5
I
““l . : Outline
Printed Circuits Boards
i1 I.1-  Introduction
t l 12-  Classilication ol PCB
J 13- Insulating base malerial
» |- Conducting foil
L 1.5-  bonding :
u N
Y R PCI Design and Layoul
‘ i 2 1. Grid and reduction factor
- 22-  Component positioning
¥ 2.3-  Dralting aids
I8 74- Artwork construction: single sided. double sided
i - PCB Processing
ﬁ 3.1-  Photographic reduction
T 32— Film processing
i 13- Photosensitizing PCB, exposure and developing
g 3.4-  Ltching
= 3.5-  Drilling
i | 3.6-  Surface cleaning
L, - 3.7-  Plating and scaling
4 it
TREERAL Component Assembly
i S 4.1-  Standard solar terminals
i 4.2-  Solder-less terminals
i 4.3-  Conncectors
Ly dd-  Interfacial connections for double sided boards
| 4.5 Component assembly ;
ik 4.6-  Device assembly
: 4.7- Device sockets
' 4.8-  Ileat sinking
By Soldering
s 5.1-  Characteristics of solder and flux
l AL Soldering iron
:i P soldernng technique
i 2 S Desoldering
'[ 5.5 Dip and wave soldering
'
|~ Sl Chassis Mounting
; _j 0.1-  Common hardware and tools
i~ 0.2-  Special hardware and [asteners
=]

DEUA Program ¢ )etober 00l
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— spartment ol Electrical and Electronic I'ngincering, DEUA Program October 2001
iy
J__* aboratory
-
] A Space allotment and component positioning
—~ 2= Detailed drawing single sided PCB
< 1 3 Artwork construction single sided PCB
BN - Detailed drawing double sided PCB
— 5- Artwork construction double sided PCBB
-~ | n- Project - space allotment and component positioning
a3 T Project — detailed drawing
— 8- Project — artwork master
- 1 - Photographic reduction and (ilm processing
o ~10- PCB Photosensitizing, exposure and developing
- PCB ctehing and drilling
= L122 Conductor pattern cleaning and plating
J- '3 Hardware and component assembly
= o= Soldering and desoldering
= | 15- Chassis design and fabrication
Jd  0- PCB mounting on chassis
= 7-Interconnection wiring
T4 Testing

O




j | wepatment ol I lectrical and Electronic Engineering. DEUA Progrinm October 2001
,J
= 224 Fundamental and Linear Integrated Eleetronies
i
1
: car: (wo

— emesters: 03 and (-
Credit/lec./Ree /1ab. 4/3/1.5/1.5
= Qutline

Semiconductor Diodes: Characteristics and Parameters ol Ideal and Practical

I.1-  Signal diode

] [.2-  Rectilier diode
1.3-  Schottky diode
1. d4-  Zenerdiode

i I- Diode Applications
Discussion on various uses ol diodes
Principles ol rectification with resistive load

1D 1 N
9 D ==

mphasis on wavelforms and device ratings
2.3.1- Single phasc: hall wave. full wave center tap, full wave bridge
2.3.2- Three phase: hall wave

2.4 Circuit performance figures: ripple factor, cle...

V- Zener Diode Regulator
4.1-  Zener regulator circuits
: 4.2- Emphasis on the practical variations from the ideal device and ratings

I1- Principles ol Simple Smoothing Circuils
] | | 2

]E Nl Transistors

5.1-  Operation and characteristics of bipolar and F.ET. devices
- 5.2-  Device parameters and manufacturer’s data sheets
II 5.3-  Emphasis on the different parameter specifications for amplification,
3 switching, high frequency operation
,, S.a- Transistor equivalent cireuit including high Irequency effect
-‘[ 5.5-  Transistor modes ol operation
J 5.6-  Darlington connection
—i! VI-  Transistor Applications
- 6.1-  Discussion on the various uses ol transistors
" 0.2-  Principles of amplification
L 63-  Basics of class “A”, “B”. and “C” amplilicrs
- 6.4-  Bricl discussion on bias networks
. 0.5 AC/DC load lines techniques: resistive and transformer coupled loads

Class A Amplificrs
fr 7.1-  Principles
n 7.2-  Distortion
7.3-  LElficiency
. 7.4-  Thermal performance ol devices
} 7.5-  Amplilicr specilication: Zin. Zoul, Ay. A1 Ap
7.6-  Decibel (dB3) notation




s Depinttment o'l Tectrical and Electronic Engineering, DEUA Program October 2001

V- Principles and Use of Integrated Cireuits (1Cs)

[X-  Integrated Circuit Amplifiers
b 3 9.1-  Audio
9.2-  Power
9.3-  1ligh lrequeney
- X- Negative Feedback
' 10.1-  Network interconnection with reasons and performance
= 10.2- Lflects of negative feedback on

10.2-1. Gain and gain stability
10.2-2. Distortion

e 10.2-3. Bandwidth
[0.2-<}. Noisc

— 1= Operational Ampliliers
[1.1-  Characteristics ol ideal and practical op-amps
I11.2- Summary ol available op-amps
e 11.3- Modes of op-amp operation: inversion, non-inversion, differential
: [1.4-  Performance caleulations of simple circuits
| [1.5- Practical characteristics ol op-amps
2 1'1.5-1. 'requency compensation

1. ;

&
11.5-2. Voltage and current olTset
S35l

= | 1.5-4.

Slew rate

R
XIl-  Op-Amps Applications

A 12.1-  Discussion on the various applications ol op-amps
5 [ 12.2- Discussion on particular circuits
' 12.2-1. Adders
[; 12.2-2. Multiplicrs
I 12.2-3. Integrators
12.2-4, [Lincar and nonlincar gain control
. [: 12.2-5 Unity Tollower
12.2-06 Audio mixing
LX2-1. lLog amplilicr
‘4 12.2-8. Aclive reetifier cireuits
L F2.2-9 Current-voltage converlters
- 12.2-110. Voltage-current converters
ff" , {2,231 Phase shift networks
\ 12.2-12, Low pass active filters
12.2-13. High pass active filters

[ NH- Class B Ampliliers

13.1- “Transformer coupled push-pull amplifier
, t. 13.2- Cross-over distortion and how to reduce it
133 : et . g oo =
3.3-  Mathematical representation ol power and efliciency
A 13.4- Transistor dissipation and the selection of heat sinks

13.5-  Comparison between push-pull using single and “split” power supplics
13.0-  Bias networks for class A-13 using resistors. diodes and op-amps '
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Department of Electrical and Electronic Engineering.

NIV-

X V-

XVI-

XVII-

13.7-

[3.8-
13.9-

DEUA Program October 1001

Complementary-symmetry and quasi complementary-symmetry output stages
including Darlinglon connections

Liffects of matching and mismatching amplificr to load

Short circuit and overload protection

13.10- 1C power amplilicr

Class C Power Amplifiers

14.1-
[.2-
I4.3-
14.4-

Principles ol class C

Tuned class C circuits

Mathematical representation ol power and clliciency
Transistor dissipation

Power Supplics

15.1-

5.9-

5.10-
S.11-

Smoothing nctworks Tor rectilier circuits

Block diagram ol regulated power supply

Principles of transistor series and shuntregulators
Power supply specilications: regulation, clficiency, ripple. oulput impedance
Methods of mcasurcments of specilication paramelers
Elleets of open circuit and short circuit load conditions
Current limiting networks

Ripple reduction networks

Usce ol Darlington interconnection

IFeedback Toops with discrete devices and op-amps
Thermal problems and heat sink selection

[C Voltage Regulators

16.1-  Survey ol available I1Cs: fixed and variable voltage regulators
16.2- Tlecat sink sclection
16.3-  Application of IC regulators: current source, high current regulators. adjustable
output voltage from fixed [C regulator, variable output voltage from fixed 1€
regulator, high output voltage regulator, high input voltage regulator, dual
tracking regulator
16.4- 1C regulator protection: current limiting shutdown, thermal shutdown
Oscillators
[7.1- Principles of positive [eedback
17.2- Barkhausen conditions for oscillation
17.3- Irequency sclective network
17.4- Gain/lrequency and phase/[requency plots
17.5- Principles of operation of the oscillators:
17.5-1. RC phase shilt
17.5-2. Wien-bridge
17.5-3. lartley
17.5-4. Colpits
17.5-5. Crystal
17.6-  Comparison between discrete and op-amps circuits
7.7 Automatic gain control cireutts

)
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jl)cp:uluwn( ol Electrical and Flectronic Engineering. DEUA Program October

=m L aboratory

- Diode characteristics - J
=12- Single phase rectifier circuits with resistive loads
13- Zener diode regulator
- Bias networks

Class “A™ transistor amplificr
- Elfects of negative feedback on class A amplilicr gain and gain stability
7 Class C transistor tuned amplificr
18- Rectilier circuits with capacitance filters,
- Transistor series regulator diserete system, transistor series regulator using op-amps

= Op-amp characteristics measurements
1 Applications ol op-amps
|, 5 v .
2= Oscillator crireuts

B

001

10
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Department ol Electrical and Electronic Engineering,

TEI221 Digital Flectronies \

Year: two
Semesters: 03 and 0-f
Credit/lece./Rec./1.ab. 4/3/0/3

Outline

|- Binary Arithmeltic
- Boolcan Algebra
(- [Logic Gates
3.1 Combinational logic
3.2- 0 Familics
V- Astable. Monostable, Schmitt Trigger
V- lip-ops
5.1- SR
52- D
53- UK
S4- master-slave
VI-  Counters
0.1- Ripple counters
6.2- Synchronous counters
6.3- 1C counlers
O.4- Up/down counters
0.5-  Counter design

VII- Shilt Registers
7= Lelt(L)/right (R) shift register
7.2- Serial in parallel out (S1PO)
7.3- Parallel in serial out (P1SO)
7.4- Parallel in parallel out (P1PO)
7.5- Universal shift register

VI Encoders, Decoders

8.1- Binary to decimal conversion
8.2- Decimal (o binary conversion
8.3- lixcess-3 code

IN- Multiplexers. Demultiplexers

- Memory Deviees

10.1- Volatile memory

A02- Permancent (nonvolatile) niemory

10.3- Memory system

DEUA Program October 2001
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Departiment of Flectrical and Electronic Engineering,

Xl- Optical Ilectronices
F1.1- Decoder/driver
[1.2- Scven-scgment display
11.3- Dot matrix

himetic Circuils
[Hall=adder
FFull-bit binary adder
ixamples adder circuits
Binary multiplication
74181 Arithmetic logic unit (A1L)

Nll-

rit
A=
2.2~
I
5

l.) nJ (RS ) f‘l

NHI- Semiconductor Technology and Applications

[ .aboratory

I- Basic logic [unctions

2- Simplilication of combinational logic circuits
3- counlers

4= Shilt registers

5- Decoders and encoders

6- Multiplexers and demultiplexers

7- Timing circuits

8- ALU

9- Memory organization

10- Displays

DEUA Progeinm October 2001
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Department ol Electrical and Electronic Engineering. DEUA Program October 2001

TI221 Computer Programming .
»

Year: (wo
‘Semesters: 03 and 04
Credit/l.ec./Rec./Lab. 3/1.5/0/1.5

Outline
I- Introduction
I.1- Computer types
1.2 NMachine and assembly language
[.3- Thigh level language
led- Single and multi-user (time-sharing) systems
I- Flowehart and Algorithm
2.1- Symbols for input/output
2.2- Begin/end
2.3- Processing
2.4- - Decision
2.5- Ilow line and conncector
2.6-  Lixamples
[1- Representation of Constants, Variables and Lixpressions
3. 0- 0 Basic/Pascal statements
3.2 Display and printer control
3.3- Programming examples
V- Transler Statements
4.1- Unconditional branch statements
4.2- IF-THEN-ELSE stalements
4.3-  Other conditional branch statements
dd- Examples
V- Counting Process
Vi1- Accumulation (Loops) Process
VIl- String Variables Manipulation

VII-  Subroutines
IX- I‘'unctions

X- Introduction to Databasces

Laboratory

Programming in Basic or Pascal using the VAX/VMS computer systen,

-



1 =

n

Department ol Electrical and I lectronic Bngineering, DEUA Progiam October 2001

11231 Kleetrie Circuits and Machines

Year : (wo
Semesters: 03 and 04
Credit/Lec./Rec./Lab. 4/3/1.5/1.5

[1-

[N

Vi-

\VAIE

VIII-

IX-

XIl-

Outline
Theorems in AC Circuits
Power in AC Circuils
Series and Parallel Resonance
Three-Phase Cireuits
lFourier Serics
Mutual Inductance
7. Y and Il Parameters
Polyphase Systems
g 1. Review ol basic principles: methods ol interconnection, evaluation ol voltage
and current, power and methods ol measurements
§2-  Introduction to 6-phase and 12-phasc systems
Power Components and Circuits
9.1-  Perlormance characteristics

9.2-  Power transmission line
Introduction to NMachines

Machine Operation (as a load nota study ol construction)

I1.1- Principles ol operation

I1.2- Circuit diagram representation

11.3- DC and AC characleristic curves

11 - DC motors: shunt, series, compound, servo, permanent magnet. sphit ficld
11.5-  AC motors: synchronous, universal, induction

11.6- Digital: stepping

Machine Control Principles

12.1- Dircction ol rotation

12.2- -Speed

12.3- DC oulput voltages and polarity

124- AC output voltages, frequency and phase

12.5- Starting and stopping

17.6- Machine control terminology: adjustable drive, asynchronous, braking.
inching. jogging. plugging, pull-in torque. reversing, slip. synchronous, torque
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~Department of Electrical and FElectronic Engineering. DEUA Progeam October 2001

XI- Protection .
[3.1- Common fault conditions ‘
13.2- Descriptive treatment of fault determination and climination ol counteraction

NIV- Transducers
1< 1- Transducers used in the control ol electric machines
1-h.2- Application of typical transducers

|.aboratory

Power in AC circuils

Series and parallel resonance

J-phasce circuits £
Transformer ad mutual inductance '

5- Polyphase systems: watls, VARs, volt-amperes

|=
.
e |

o=
-

O- ‘Transformers: ;
O.1- Regulation, auto-transformer, parallel connections
6.2- Three-phase transformer. 3-phase to 2-phase conversion

7- “Transmission line characteristics

8- Characteristics ol machines
8.1- DC molor
- Induction motor
R Capacitor = start motor
.- Universal motor
- Synchronous motor

e
v 19

<
=

o4
1

9- Machine control performance
9.1- [Frequency conversion
9.2- Speed control

4]

:a)_. " m]

Mg



4‘ Department ol Electrieal and Flectronic Fneineering DELEN Progiam October 00|

TIE291 Management

Year: two
Scemesters: 03 and 04
= Credit/Lec./Ree./l.ab. 2/1.5/0/0

] Outline
2 I- Background ol Production Management

‘ *—'i [- Basic Economic Concepts

| )

iy

{ M- Fquipment and Working Facilities

-

1B

f ] [V- Procurement and Storage

- V- Production Planning and Control

e

1

16
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Department ol T lectrical and llectronic Engineering,

1224 Introduction to Computer Technology
Year: three

Semester: 05

Option: Digital

Credit/l.cc./Rec./lab. 3/1.5/1.5/1.5
Relerence book: PC Intern, Michacel Tischer

Outline

|- Introduction to Computers

I- Personal Computer Organization

- Central Processing Unit

V- NMcemory Organization

V- Machine Language Programming: the Debugger

VI- Assembly Language Programming: MASM or TASM
VII-  Programming Examples

V- Input-Output [Handling

IN- Interrupt Handling
N- High Level Language Programming: C or Pascal Language

I.aboratory

= PCdebugger: enter, editand run a machine language program.

MASM or TASN assembly language programming
- Debugging assembly language programs
4- Cor Pascal programming,

LY T 08 S

DEUA Program October 2001



Department of lectrical and Electronic Engineering. "DEUA Progam October 2001

I] TE3I2Z1 NMicroprocessors
i J Year: three
| B Scemester: 03
| Option: Digital, Maintenance, Power
]!
i CreditLec/Ree./Lab. 4/3/0/3
= Texthook: The 7-80 Microprocesor, Ramesh S. Gaonkar, 3" Edition.

Oufline

! - mtroduction to Microprocessors
': L1- Nicroprocessor History and Fvolution
& | 1.2- Microcomputers and Large Frame Systems
,u 1.3- Microprocessor-Based Systems Architecture
] .- Nicroprocessor Architecture
?] -{ -1, General computer architecture
l.4-2. The MPU
h 1 -3, Input/Outpul
] ] L= A Comparison ol Typical Microprocessors
5 [- The Z-80 Microprocessor
'] i 2.1- MPU Signal Description
= 2.2- Programming Modcl
i]‘- 2.3- Memory and /0 Interfacing,
=y M- Z-80 Asscmbly Language Programming
;]F. : 3.1- Instruction Set and Machine Language Programming
¥ RS 3.2- Addressing Modes
e 3.3- Introduction to Z-80 Assembly Language and Programming,
l | S.4- Assemblers and Soltware Development Tools
! 3.5 Stacks and Subroutines
- 3.6- Programming Examples
¢
] V- Memory Interfacing

I 4.1- MPU Timing Diagrams
] 2l 2 Timing Considerations ol Memory Devices
] 4.3- Memory Organization and Address Decoding

4.4- NMemory Expansion

4.5- MT-80AZ Memory Map

-

V- /O Interfacing

S.0- Interrupt Handling Techniques
8. Simple Input/Output Devices
/0 Device selection

‘__ P

-

Yoo Programmable nterface Devices:

-1 Intel PPE8255

S.A-20 Zilog Parallel Input Output (P10)
SA-30 Zilog Counter Timer Circuit (C71C)

'

T Ln
=

(}
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Departiment ol Electrical and Electronic Engineering,

VI-  Dircet Memory Acceess
6.1-  DMA Concepls
6.2-  The Z-80 DMA Structure

VII-  Microprocessor-Based Systems
7.1- Application Examples
V- Trends in Microproeessors ‘Technology

LAB. EXPERIMENTS

- Gelting Familiar with the MTT-80AZ Microcompuler

2= Arithmetic Operations

3- Data Conversion and Manipulations

4- Livent Counting and Interrupt Handling

5- 1/0 Interfacing through the 8255 PPI

6- Wavelorm Generation (DACs Interlacing)
7- Data Acquisition (ADC Interfacing)

DEUA Program October 2001
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T10322 Digital Systems Troubleshooting

Year: three
: Scmester: 05
¥ Option: Digital
J
Credit/Lec./Rec./Lab. 2/1.5/0/3
L. — Y v
1 .
18 Outline
e
1 BB .
2 ] - [ntroduction
5 1= Component [ailure
{ ) s .y
T 1.2 10 testing
¥ _i‘
f - Digital Mcasurements
3 It 2.1-  General consideration
1! 2.2- Digital signal characteristics
| 2.3- Digital probe application techniques
]r—" 2.4- Digital multimeter
, [HI- The Logic Analyzer
(3L % s s 3
] ] 3.1- Complete study ol the logic analyzer (available type)
3.2- Applications
i]— V- Testing the Nicroprocessor
V- ‘Trouble shooting System Failure

Laboratory

20
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T1324 Programmable Controllers
il

Year: three
Semester: 05
Option: Digital

Credit/Lec/Rec/Lab. 3/1.5/1.5/1.5
Texthook: Programmable Logic Controllers.

Outline
[- Introduction to PLCs
I.1- Microprocessors evolution
[.2- Nlicro-controllers
1.3- Application Specilie 1Cs (ASICy)
L= Application of PLC's
- PLC Architecture
2.1- lixample Architectures
2.2- Logic Circuitry
2.53- WO Ports
2.4- RAM/EEPROM
2.5- Power Interface
I1- Introduction to Programming
3.1- Instruction Sct
3.2-  Laddcer Diagram
3.3- Programming Examples
IV- Advanced PLC Functions
4.1-  Ladder Diagram Simplilication
4.2- Advanced Functions (Timing, Delay)
4.3- Power Interlacing
V- Advanced PLC Programming
5.1- Problem specilication
5.2- Problem solving

DEVA Program Octaber 2001
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115332 Power Klectronies

Year: three
Semester: 05
f Option: Digital, Maintenance, Power

Credit/Lece./Rec./Lab. 3/1.5/1.5/1.5

Textbook:
' Outline
]T I- Introduction to Power Llectronics
[.1- Deflinition of power clectronics
1.2- “Types of power swilches used
]r [.3-  Converler terminology
- Power [requency domains
=
- Power Devices
; 2.1- Power rectifier: thyristor, TRIAC, gate turn-olT switch
(o 2-  Power devices characteristics and paramelers

- Thermal performance under normal and Tault conditions, heat sinks

It ba )
21

b )
- Galing requirements

3.1- Single and 3-phase hall wave, full wave center-tapped and bridge circuits

[2 3.2- Development of circuit operation and complete circuit wavelorms with R.R1 .
back EMI* loads

3= Prediction of differences between ideal and practical circuits

Operation and usc of freewheeling diode

S- - Application arcas

¥
LI LI L)
-
-—
1

] I1- Power Rectilication

[- V- Controlled Rectification Principles
l' 4.1- Combination ol silicon controlled rectiliers
: 4.2- 0 Phase control principles and the problems ol firing (gating). RI-interference.
1[ switching transients
(L <.3- Propertics and use ol snubber cireuits
AT 4.4- Graphical performance curves
1\4 V- AC Voltage Control Principles
5.1- Principles ol phase control
: 3.2- Comparison ol operational characteristics ol the systems
“ 5.3- Voltage. power and harmonic contents graphical performance curves
Sd- Comparison of TRIAC with inverse-parallel SCR arrangement

V- DC-DC Converlers

0.1- Commutation in DC systems and circuits used o turn of T SCR’s
0.2-  Basic DC chopper circuit
VII- Inverters
7.1- Serivs and parallel single-phase inverters
7.2- Tiltering techniques used to improve output wavelorms
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V- Frequency Changing: Cycloconverters and Cycloimverters

;
[ X Power Factor Correction: Basic Networks
=
¥y X- Power Control Systems
' 10.1- Motor speed control
p= 10.2-  Lighting systems
. i 10.3-  Ilcater controls
.J .
= XI- Protection Systems
[ I1.1- Generation and elimination of transients
11.2- Protection ol devices

i) [Laboratory

1= Usc ol oscilloscope to display the major characteristies ol S¢ Roand TRIAC
2. Reverse-recovery current demonstration

3- Single-phase rectilier: half-wave with R, RL, back emland freewheeling diode

4- Single-phase rectifier: switching transients, output parameters measurements. frequency

spectrum demonstration
5- Phase shilt networks
6- Single-phase AC control
7- DC commutation and chopper circuits
8- Parallel inverter
9- Light control circuits: DC Masher, AC [Tasher, ring counter, light dimmer
10- Motor speed control

‘o
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TE3IY Digital Communications

" Year: three
Semester: 06

Option: Digital

Credit/Lec./Rec./Lab. 4/3/0/3

Texthook:

Outline

Introduction to Communication Systems

Il
I.2-

[.3-

I.4-

s Noisc
250
9 js 1

Communications

Communications systems: information, transmitter, ¢h
Modulation/demodulation

Bandwidth requirements

l:xternal noisc
Internal noise

- Amplitude Modulation (AM)

3.1- AM theory
3.2- Generation ol AM
V- Frequency Modulation (FM)
+1- - Theory of frequency and phase modulation
4.2- Generation ol P'M.
V- Transmission Lines
ViI- Digital Communication Modes
8
0.1-  PCM
0.2- FSK
0.3-  PSK
O.4- Other modulation tecchniques

- Code Sets and Characlers

7.1-
1.2-
7.3-
7.4-

ASCII
1:BCDIC
CCITT-V24
Baudot

- Error Detection and Correction

S.1-
8.2-
3.3-
h
3.5-

Control procedures

Digital vs. Analog

Bit characteristics

Parity generation-checking
The Hamming code

DEUA Program October 001
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IX- Modems and Interfacing

9.1- Types

9.2-  Baud rales

9.3- RS232-C interface, cle...
X- Computer Communications

10.1- Parallel vs. serial communication
10.2- Terminal (o computer interface
10.3- Computer Lo computer interface

] Communication Protocols

[1.1- Message lormat and transler
11.2-  Communication protocols

Laboratory

DEUA Program October 2001
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X I'IE323 Industrial Process Control
~ i
i s « Year: three
1 Semester: 06
~ Option: Digital, Maintenance
"' Al T § ) / 2 )
e Credit/lec./Rec./Lab. /3/0/3
- Texthook: Process Control Instrumentation Technology. Curtis 1.
=

|~

I1-

V-

Depintment ol Electrical and lectronic Fngineerimg:,

Qutline

Introduction to Process Control

[.1- Delinition of process control

1.2-  Llements

[.3-  Lvaluation of process control
I.4- Analog vs. digital Configurations
I.5- “T'ransicent functions

1.6-  Units, standards and definitions

Transducers

Johnson,

DEUA Progrium October 2001

| i
3" edition

Bridge circuits: null condition, current balance bridge

2.1- Delinitions

2.2- Signal conditioning
20 1%
2.2-2. Polentiomeler circuits
2.5

Aclive circuits: op-amps — inverting, non-inverting, summing. V-l and

-V converlers

2.3- Thermal transducers

2.4- Optical transducers

2.5- Physical transducers
2.5-1. Displacement
2.5-2. Pressuic
2.5-3. Ilow, level

Final Control Elements
2 ks :

.1- |1nc|p|cs

. Signal conversion

l-)

P

Controllers

d.1-

Acluator

m(wmlm

I'inal control device

camples ol final controls

slectric actuators

Control valves

Delinitions

4.2- Discontinuous controller modes

4.2-1.
4.2-2.

+.2-3.

Two-position control

Multiple position

IFloating

sample-and-hold

26
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4.3-  Continuous controller modes
4.3-1. Proportional mode
4.3-2. Integral mode
| 4.3-3. Derivative mode
ﬂ : d4.4- Composile controller modes
I 4.5-  Analog vs. digital systems
1[5
N V- Control Loops
| = 5.1-  Conligurations: single variable, cascade
= 5.2-  Stability and quality: feedback gain and phase. cyclic response
5.3-  Loop tuning
S.3-1. Transient response

~

| By 5.3-2. Zicgler-Nichols chart
5.3-3. l'requency response

£ VI-  Data Acquisition

O.1- Tardware: comparators, DAC, ADC DAS, microprocessors

6.3-  Soltware: format, input data operation, controller modes, time delays, function
£7) genceration, microprocessor interrupt handling.

- 7.1-  Programmable controllers
7.2-  Digital data acquisition systems (DDAS)
.- 7.3-  Supervisory control
& 7.4- Dircet digital control (DDC)
7.5-  Characleristics ol digital data.

Laboratory

i - 780 Bascd Microcomputer, Comparators, DAC, ADC, Computer signal generation, (wo

; position control, temperature control.

L

i

!

i

|

|

] VII-  Computers in Process Control
|

2- PLC I'X0s-based experiments




Departiment of Flectrical and Electronic Enginecring,

115325 Special Topic on Computers
Year: three
Semester: 06

Option: Digital

Credit/Lec /Rec./Lab. 3/1.5/0/1.5

Texthook:

Topics: choose one of the following

- Artilicial Intelligence
2- Graph Theory

3- Matlab

4- Computer Networks
LR -

Qutline

DEUA Program October 001
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1'1c312 Electronie Communications
P Year: three
L : :
¥ Semester: 05
1 Option: Maintenance
i
|1 ]
i1 A T 113 e TS 20/
' Credit/lec/Rec./Lab. 4/3/0/3
1T Textbook:
I,
1 Outline
:- . . .
- Introduction to Communication Systems

A
Pl I- RI-Amplilicrs

2.1- Tuncd RIFamplificrs

2.2- Neutralization

2.3- Special RIFamplifiers

2.4-  Irequency conversion and mixers

3 2.5-  Intermediate frequency (1) ampliliers
2.0-  Transmilter and amplificr matching

- Amplitude Modulation (AM)

3.1- Introduction

3.2-  Mathematical description

3.3-  Irequency spectrum

3.4- Power content

3.5 Single side band (SSB) and double side band (DSB) techniques

o

.6-  Generation ol AM

V- Irequency Modulation (FM)

d.1- Theory of FM and phase modulation (PM)
4.2- Percent modulation
4.3- Center Irequency and band width (BW) allocation, deviation ratio
L= Generation ol I'M
V- Receceivers
S.0- 0 Demodulation
5.2- Dctection o AM and I'M
5.3-  Super heterodyne receivers
Sa4- 0 Automatic gain control (AGC)
5.5- Automatic frequency control (A1FC)
5.0-  Amplitude limiters
5.7-  Radio and TV receivers
VI-  Transmitters
6.1- Introduction

6.2-  AM transmitlers
6.3- ['M transmitters
0.4- Radio and TV transmillers

s




Depactment of Fleen ical and Electronic Engineering,

VIl- Transmission Line
< 7.1-  Introduction

7.2- Primary line constants
7.3-  Phasc velocity and line wavelength
7.4-  Characleristic impedance
7.5-  Rellected wave and standing wave ratio (SWR)
7.6-  Rcllected power
7.7- Telephone line and cable

V- Radiation and Propagation ol Waves

§.1-  Plectromagnetic radiation

§.2-  Propagation in free space

8.3 Tropospheric and ionospheric propagation
IX-  Antenna Fundamentals

9.1-  Isotropic radiation

0.2-  Polar diagram

9.3-  Antenna power gain or directivity

9.4~ Vertical antennas

9.5-  Folded clements

9.0- VI and ULTE antennas

X- Noisc
10.1-  Lxternal noise
10.2-  Internal noise -
10.3- Noisc calculation
10.4- Noise ligure
10.5- Noise temperature

Laboratory

I- Tlartley oscillator

2- Audio pre-amplifier, driver and output stage
3- Super heterodyne ¥ and 2" amplilier stage
4- Amplitude modulation and demodulation
5- Super heterodyne detector and AV stage
0- Super heterodyne converter stage

7- RIFamplifier

8- I'M, detection principles

9- AIC principles

10- Varactor diode

1= Beal frequency principles

DEUA Program Octaber P00
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TI321 Microprocessors

Y ar: three
Semester: 05
Option: Digital, Maintenance, Power

Credit/l.ec/Rec./lab. 4/3/0/3
Textbook: The Z-80 Microprocesor, Ramesh S. Gaonkar, 3" 1idition.

Outline
Introduction to Microprocessors
I.1- NMicroprocessor History and Evolution
[.2- Microcomputers and Large FFrame Systems
[.3-  Microprocessor-Based Systems Architecture
.- Microprocessor Architecture

Fd-1. General compulter architecture

[.4-2. The MPU

-3, Input/Outpul

-4, A Comparison of Typical Microprocessors

The Z-80 Microprocessor

I- MPU Signal Description

2= Programming Modcl

- Mcemory and /O Interfacing

/-80 Assembly Language Programming

3.1- Instruction Set and Machine Language Programming

3.2- Addressing Modes

3.3- Introduction (o Z-80 Assembly Language and Programming
3.4 Assemblers and Soltware Development Tools

3.5- Stacks and Subroutines

3.0-  Programming Examples

Memory Interlacing
.0 MPU Timing Diagrams

4.2- Timing Considerations ol Memory Devices
4.3- Mcemory Organization and Address Decoding
d.4- Memory Expansion

4.5- MT-80AZ Memory Map

170 Interfacing
SA=nterrupt Handling Techniques

2.2- Simple Input/Output Devices
D.3- 1O Deviee selection
24 Programmable Interface Devices:

S4d-1. Intel PPI 8255
5.4-2. Zilog Parallel Input Output (P10)
5.4-3. Zilog Counter Timer Circuit (C1C)
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i
& o "
=0 V- Direet Memory Aceess
‘=i 6.1- DNMA Coneepts
Gk 0.2-  The Z-80 DMA Structure
FA; VIl-  Nicroprocessor-Based Systems
g 7.1- Application Examples
E“ VIII- - Trends in Microprocessors Technology
|
by SNPERIN @
e,‘[ 5 LAB EXPERIN S
* 5 . . oy . g v .
i - Getting Familiar with the MT-80A7, Microcomputer
"j"}_ 2. Arithmetic Operations
g 3- Data Conversion and Manipulations
L_ 4- livent Counting and Interrupt Handling
: ] : 5- 17O Interfacing through the 8255 PPI
ks 6- Wavelorm Generation (DACSs Interlacing)
Tyte 7- Data Acquisition (ADC Interfacing)

)
2
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T332 Power Electronices

Year: three
Semester: 03
Option: Digital, NMaintenance, Power

Credit/l.ec./Rece./Lab. 3/1.5/1.5/1.5

Texthook:

Outline
Introduction to Power Electronics
[.1- Declinition of power clectronics
I.2- Types ol power switches used
.3 Converter terminology
Ld- Power frequency domains
Power Devices
2.0- 0 Power rectilier: thyristor, TRIAC, gate turn-ol1 switch
2.2- Power devices characteristics and parameters
2.3- Thermal performance under normal and fault conditions, heat sinks
2. Gating requirements

Power Recetification

3.1- - Single and 3-phase half wave, (ull wave center-tapped and bridge circuits
3.2- Development of circuit operation and complete circuit wavelorms with R, R .

back ENMIT loads

3.3- Prediction of differences between ideal and practical circuits
3.4- Operation and usc of [reewheeling diode
3.5- Application arcas

Controlled Rectification Principles

4.1- Combination of silicon controlled rectiliors

1.7 Phase control principles and the problems ol fiving (pating), RE interference,
swilching, transien(s

A.3- 0 Properties and use of snubber circuits

44 Graphical perlormance curves

AC Voltage Control Principles

.- Principles of phase control

3.2- Comparison of operational characteristics of the systems

3.3- Voltage, power and harmonic contents graphical performance curves
S Comparison of TRIAC with inverse-parallel SCR arrangement

DC-DC Converters ,
0.1- Commutation in DC systems and circuits used o turn ofT SCR’s
6.2-  Basic DC chopper circuit

Inverters

7.0- Scries and parallel single-phase inverters
7.2 Filtering techniques used to improve output wavelorms
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I'requency Changing: Cycloconverters and Cycloinverters
Power IFactor Correction: Basic Networks

Power Control Systems
10.1-  Motor speed control
10.2-  Lighting systems
10.3-  Heater controls

Protection Systems
11.1-  Generation and elimination of transicents
11.2- Protection ol devices

Laboratory '

lse ol oscilloscope Lo display the major characteristics of SCR and TRIAC
Reverse-recovery current demonstration

Single-phasc reetifier: half-wave with R, RL, back eml and freewheeling diode
Single-phase rectifier: switching transients. outpul parameters measurements. frequency
speetrum demonstration

Phasc shift networks

Single-phase AC control

7- DC commutation and chopper circuits

8- Parallel inverter

9- Light control circuits: DC Masher, AC Tasher, ring counter, light dimmer

10- Motor speed control



Depintiment ol Electvical and Electronie Fngineering

T3S Kleetronic Troubleshooting and Mcthodology

Year: three
Semester: 05
Option: Maintenance

Credit/Lec./Rec./1ab. 4/3/0/3

Textbook:

Outline
I- Introduction to Troubleshooting
1= Overall troubleshooting procedure
2= Relationship among troubleshooting steps
[.3- Nodification of the troubleshooting procedure
- Llectrical Salety
2.1 General eleetric salely
2.2 “Technician salety
2.3 Mecasurement of current leakage
24 The three-wire grounded outlet
2.9 Further wiring safcety considerations
20 Lquipment for salety measurements
- Determining Trouble Symptoms
3.1- Knowing the equipment
3.2- Usc ol operations controls during troubleshooting
3.3- Recognizing trouble symptoms
3= Equipment failure versus degraded performance
3.5 Evaluation of symptoms
V- Localizing Trouble (o a Functional Unit
d.1- Meaning of “localize™ in (roubleshooting,
4.2 Lunctional divisions ol cquipment
4.3- Punctional block diagrams
4= Bracketing technique
4.5- Modilying the trouble-localization sequence
+.0- Verilying trouble symploms
V- Isolating Trouble to a Circuit
S.A- 0 Scervicing block diagrams
5.2- Signal paths
53- Signal tracing versus signal substitution
S Hall split technique
3.5- Isolating trouble to a circuit within a cireuil group
VI-  Localizing a Specific Trouble
0.1- Locating trouble in plug-in modules
0.2- Inspection using the senscs
0.3 Testing to locate a laulty component
Od- Wavelorm measurements

DEUA Progiim October 00|
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- 0.5-  Voltage measurements
6.6-  Resistancee measurements
v 6.7-  Using schematic diagrams
[ : 6.8-  Internal adjustment during trouble localization
B 6.9- ‘Trouble resulting from more than one fault
?"— ; 6.10-  Repairing troubles

0.11- Operational cheek-out

Tl g V- Solid-state Servicing Techniques

7.1-  Mecasuring voltages in circuils

7.2- “I'roubleshooting with transistor voltages

73 ‘Tesling transistors in circuits (forward-bias method)
7.0~ Using transistor testers

7.5-  lesting transistors out ol cireuits

7.6-  Testing diodes out ol circuils

77- Lffeets of capacilors in troubleshooting

74-  Liffeets on voltage ol poor solder joinls

VIIl- Amplilicr Troubleshooting

§.1-  Basic amplilier (roubleshooting

¢2-  Checking distortion by sine-wave display

¢.3-  Background noise measurement

g.d-  Leedback amplifier troubleshooting procedures

Q5. [:fTects of transistor leakage current on amplilicr gain
$.6-  Lxample of audio amplificer troubleshooting

Laboratory

I- Demonstration of troubleshooting equipment and use

2- Using troubleshooting equipment for measuring important quantities, and observing signal
wavelorms.

3- Using troubleshooting trainer cquipment with troubles setup by the instructor, the student
should determine the trouble in a systematic way.

- Determine the trouble symptoms

. Localize the trouble to a functional unit

3- Isolate the trouble to a circuil

' 1D =

G
< I
b |
¥y
&
)
g .

J4- Iocale and repair the trouble

3.5- Make a final operational cheekoul Lo ensure all the symptoms are repaired.

4- Testing transistors and diodes in and out of circuit

5- Usc a faulty audio amplifier, follow the step-by-step procedure, see 3 above, o determine,
localize and repair the failures one ata time.

RI6)
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Year: three

Semester: 05

T35 Instrumentation and Mceasurement

Option: Maintenance

Credit/lec./Ree./Lab. 4/3/0/1.5

Textbook:

Oulline

|- Nlcasurement and Frror
| 1= Systems ol units of measurement
[.2- Delinttions
1.3-  Accuracy and precision
4= Signilicant figures
1.5-  Typesolerrors
l.6-  Slatistical analysis
1.7-  Probability ol errors
[.8-  Limiting crrors
- Principles and Operation of Potentiomelers
2.1-  Introduction
22-  Polentiomeler circuits
2.3-  Volt box
2.4-  Shunt box
2.5- Null detectors
2.6-  Calibrations of voltmeters and ammeters
2.7- Self balancing potentiometers

[1- DC Bridges and their Application

3.1- Wheatstone bridge

3.2-  Kelvin bridge

3.3- Loop lests

34- Guarded Wheatstone bridge
V- AC Bridges and their Application

4.1- General form ol the AC bridge

1.2- Comparison ol bridges

4.3-  Maxwell bridge

4.4- Tay bridge

4.5- Schering bridge

+.0-  Unbalance conditions

4.7- Wien bridge

4.8-  Wagner ground connection

4.9-  Universal impedance bridge

DEUA Program October 2001
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Oscilloscopes

5.1- Basic cathode-ray (ube (CRT) principles
5.2-  Horizontal time base

5.3-  Horizontal deflection by sine wave voltage
S5.4- The sweep generating cireuil

5.5-  General purpose oscilloscope

5.0-  Lissajous ligures

5.7-  Special purpose oscilloscopes

Signal Generators

O.1- Types ol generated signals
6.2-  Audio frequencey oscillator
6.3-  Radio frequency oscillator
O.4- Function generators
6.5-  Wave lorm analysis

Integrated Circuils

7.1-  Introduction-to 1Cs used in instrumentation

7.2 Circuit function

7.3-  LExamples ol digital, lincar and op-amp inlcgrated circuits
7.4- Types ol lincar integrated circuits

7.5 LExamples ol typical 1C application

Analog and digital data Acquisition Systems

8.1- Instrumental systems

8.2-  Digital to analog conversion
8.3-  Analog to digital conversion
S.4- Magnctic tape recorders

Digital Voltmelter, Ammeter and Ohmmelter

9.1-  Introduction
9.2- Digital multimeter
9.3-  Considerations in choosing a digital multimeter

Izlectronie counters and their Application
10.1- Elements of the clectronic counter
10.2- Decade counting systems

10.3- Time base and associated circuitry
10.4- Logic circuits

10.5- Universal counter

Laboratory
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Semester: 06
=Oplion: Digital, Mainfenance

:Credit/Lec./Ree./Lab. 4/3/0/3
S \ . e T | 2iors
Texthook: Process Control Instrumentation Technology, Curtis . Johnson, 3" edition

Outline
, Introduction (o Process Control

g - I.1-  Declinition of process control
s [.2-  Llements

i;.'. 1.3-  LEvaluation of process control

- I.4-  Analog vs. digital Conligurations .
' 1.5-  ‘Transient [unctions :

i 1.6-  Units, standards and delinitions

Transducers
2.1-  Declinitions
2- Signal conditioning
2.2-1. Bridge circuits: null condition, current balance bridge
2.2-2. Potentiomeler circuits
2.2-3. Aclive circuils: op-amps — inverling, non-inverting, summing, V-l and
[-V converters, integrator, sample-and-hold

)

e
. .-

2.3-  Thermal transducers
2.4-  Optical transducers
% 2.5-  Physical transducers
{ 2.5-1. Displacement
i 5-2. Pressure

.5-3. Tlow, level

e <

DO 19

Final Control Elements
3.1- Principles
3.1-1 Signal conversion
3.1-2 Actuator
3.1-3  Final control device
3.2-  Lxamples of final controls

s ka

“ . ﬁ_‘ ’
e T 4

3.2-1.- Eleclric actuators
3.2-2. Control valves
Controllers
4.1- Delinitions
4.2-  Discontinuous controller modes

4.2-1. T'wo-position control
4.2-2. Multiple position
4.2-3. IMloating
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4.3-  Continuous controller modes
4.3-1. Proportional mode
4.3-2. Integral mode
4.3-3. Derivative mode

4.44- Composite controller modes
4.5-  Analog vs. digital systems
V- Control Loops
5.1-  Confligurations: single variable, cascade
5.2 Stability and quality: feedback gain and phase, cyclic response
5.3-  Loop tuning
5.3-1. ‘Transient responsc
5.3-2. Zicgler-Nichols chart
5.3-3. l'requency response

Vi- Data Acquisition

6.1- - Hardware: comparators, DAC, ADC, DAS, microprocessors

6.2-  Soltware: format, input data operation, controller modes, time delays. function
gencration, microprocessor interrupt handling,

VII-  Computers in Process Control

7.1-  Programmable controllers

7.2-  Digital data acquisition systems (DDAS)

7.3-  Supervisory control

7.4~ Direct digital control (DDC)

7.5-  Characteristics ol digital data.

Laboratory

I- 780-Bascd Microcomputer, Comparators, DAC, ADC, Computer signal generation. two-
position control, temperature control.
2- PLC IFX0s-basced experiments
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11,352 lectronic quipment Troubleshootine
< o ]

- Year: three
'Semester: 00
3 ~Option: Maintenance

Qutline

Power Supply

Analog Multimeter

Digital Multimeter

[Function Generator !

RI* Generator

Frequency Counter
Oscilloscope

Radio Recciver Troubleshooting
Introduction to television

Black and White Troubleshooting and Repair
Color TV Fundamentals

Color TV Troubleshooting

it Laboratory ,

1= Power supply: adjustment and calibration, troubleshooting
% 2- Analog multimeter: adjustment and calibration, troubleshooting
‘ Digital multimeter: adjustment and calibration, (roubleshooting
I'unction generator: adjustment and calibration, locating troubles
RI" gencrator: identification of sections, adjustment and calibration. troubleshooting
Irequency counter: identification of sections, adjustment and calibration, troubleshooting
Oscilloscope: adjustment and calibration, (roubleshooting and (est equipment
The super heterodyne receiver: identification of sections: AM. M, Audio amplilicr,
power supply. wavelorms and voltage monitoring,
Signal injection and tracing tests, alignment procedures
10-1V troubleshooting techniques and test instruments: DC voltage measurements,
" oscilloscope measurement, black and white and color bar generator
- Faults in video amplilicrs

12- Checking high voltage power supplics




‘ .
3" Year Program
O

Semesters 05 and 00

Power Option




Department ol Electrical and Electronic Eogincering,

DEUA Progrinm October 2001

TE321 NMicroproeessors

Year: three
Semester: 05
Option: Digital, Maintenance, Power

Credit/Lec/Rec./Lab. 4/3/0/3

‘Textbook: The 7Z-80 Microprocesor. Ramesh 8. Gaonkar, 3 Edition.

—)ll|

Outline
Introduction o Microprocessors
I.1- Microprocessor History and Fvolution
1.2- Microcomputers and Large Frame Systems
13- Microprocessor-Based Systems Architeeture
l.d-  Microprocessor Architecture

1.4-1. General computer architecture

I.4-2. The MPU

1.4-3. Input/Outpul

4=, A Comparison ol Typical Microprocessors

The Z-80 Microprocessor

2.1-  MPU Signal Description
2.2-  Programming Model

2.3-  Memory and /O Interfacing

7-80 Assembly Language Programming

3.1-  Instruction Set and Machine Language Programming

3.3-  Addressing Modces

3.4-  Introduction o Z-80 Assembly Language and Programming
3.5-  Assemblers and Software Development Tools

3.0-  Stacks and Subroutines

3.7-  Programming [Examples

Mcmory Interfacing
4.1 MPU Timing Diagrams

4.2-  Timing Considerations ol'Mcmory Devices
4.3- Memory Organization and Address Decoding
d.4- Memory LExpansion

4.5- MT-80AZ Memory Map

170 Interfacing

5.1- Interrupt Handling Techniques
5.2-  Simple Input/Output Devices
5.3-  1/O Device selection

S.4- Programmable Interface Devices:

5.4-1. Intel PP1 8255
5.4-2. Zilog Parallel Input Output (P10)
5.4-3. Zilog Counter Timer Circuit (CTC)
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Vi- Dircet Memory Access
: O0.1- DMA Conceepts
0.2-  The Z-80 DMA Structure

VII-  Microprocessor-Based Systems
7.1- Apphlication EExamples

VIHI- - Trends in Microprocessors ‘T'echnology

LAB. EXPERIMENTS

Arithmetic Operations

Data Conversion and Manipulations
Lvent Counting and Interrupt Handling
/0 Interfacing through the 8255 PP
Wavelorm Generation (DACs Interfacing)
Data Acquisition (ADC Interfacing)

|-
2-
T

Getting Familiar with the MT-80A7, Microcomputer

DEUA Progrim October 2001
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T1C331 Power System Componcents

Year: three
Semester: 05
Option: Power

Credit/lec./Rec./1ab. 4/3/0/1.5

Texthook:
Outline

Polyphasc Circuits

I.1- Three-phase voltapes

[.2- “Three and Tour-wire wye (Y) systems
1.3- Three-wire delta systems

[d- Delta-Wye (A-Y) conversion power

I

|

.0- Power measurcements

Transtormers
2.1- Review ol magnetic circuils
2.2- Construction of translormers
2.3-  The ideal transformer
2.4- Equivalent circuits
2.5-  Voltage regulation
2.6-  Open circuits and short circuit tests
2.7-  Llficiency calculations
- Transformer Types

©3.1- Multiple windings
3.2- Auto-translormer
3.3- Instrument translormers: current, potential

Transformer Connections

Circuit Breakers

S- Balanced and unbalanced system calculations

d.1-  Secrics

4.2-  Parallel

4.3-  Three-phase: Y-Y, Y-A, A-A

4.4- Scolt connection

4.5- V-conncection -

4.0- Polyphase connections [or 6,9 and 12 phascs
4.7- Veetor group of three-phase transformers

DEUA Program October 200

S Construction and operation of
S b-1 0 Oil civeuit breakers
d.1-2, Air break
Scl=3. Aidr blast
5.1-4. Semiconductor circuit breakers
5.2- Specilications, testing, maintenance and salely of circuit breakers
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VI-

Ilectromechantcal Devices

6.1-  Relays
06.2- Contactors
6.3z - liimers

[Laboratory

9-

Mcasurement ol the power factor (P1I) of an inductive load. Use ol a capacitor o correcl
the PIF ol a large inductive load.

Power consumption in Y and A connected balanced loads, measure line and phase currents
Mecasure power in a 4-wire balanced and unbalanced Y load, measure line, phase and
neutral currents

Power measurement by three and two-wattimeter method

Single-phasc transformer parameters, open circuitand short circuit (ests

Transformer clficiency

Polarity test of a transtormer

Parallel operation of single phase ransformers

Characleristics ol an auto-transformer

10- Getting two-phase supply [rom a balanced three-phase Scotl-connection supply
I 1-Three-phase transformer connection
[2- Load test on transformer to determine voltage regulation.
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T332 Power Electronics

Year: three
Semester: 05
Option: Digital, Maintenance, Power

Credit/Lece./Rec/Lab. 3/1.5/1.5/1.5

[N

VI-

Vil-

Texthook:

Outline
Introduction (o Power Electronics
L.1- Delinition of power ¢lectronics
L.2- Types of power switches used
13- Converler terminology
Ld- Power lrequency domaing
Power Devices
2.0- 0 Power rectifier: thyristor, TRIAC, gate turn-olT switch
2.2- Power devices characleristics and paramelers
2.3- Thermal performance under normal and fault conditions. heat sinks
24- Gating requirements

Power Rectification
3.1- Single and 3-phase hall wave, [ull wave center-tapped and bridge circuits

“

3.2- Development of cireuit operation and complele circuit waveforms with R, RI.,
back EMI loads

3.3- 0 Prediction of differences between ideal and practical circuits

3= Operation and use of [reewhecling diode

3.5 Application arcas

Controlled Rectification Principles

4.1- Combination of silicon controlled rectilicers

4.2- Phasce control principles and the problems of liring (gating). RI< interference,
switching transients

4.3 Properties and use of snubber cireutts

dd- Graphical performance curves

AC Voltage Control. Principles
3.1- Principles of phase control
5.2- Comparison of operational characteristics of the syslems
3= Voltage, power and harmonic contents graphical performance curves
4= Comparison of TRIAC with iverse-parallel SCR arrangement

L W v

DC-DC Converters
O.1- Commutation in DC systems and circuits used (o turn olT SCR s
0.2- Basic DC chopper circuit

Inverters

7.1- Series and parallel single-phasce inverters
10.4- Filtering techniques used (o improve oulput wavelorms

40
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VI Frequency Changing: Cycloconverters and Cycloinverters
IN- Power Factor Correction: Basic Networks

X Power Control Systems
10.1- Motor speed control
10.2- Lighting systcms
10.3- Tleater controls

X1- Protection Systems
[1.1- Generation and climination ol transients
[1.2- Protection ol devices

l.aboratory
- Usce ol oscilloscope to display the major characteristics of SCR and ‘I Rl/\(

|
2- Reverse- recovery current demonstration
3- Single-phase rectifier: half-wave with R, RL, back EMI* and freewheeling diode

‘0ol

4- Single-phasc rectifier: swilching transicnts, outpul parameters measurcnients, [requency

spectrum demonstration
S5- Phase shilt networks
6- Single-phase AC control
7- DC commutation and n,hoppu circuils
8- Parallel inverter
9-" Light control circuits: DC Tasher, AC Masher, rving counter, light dimmer
10- Notor speed control

47
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TIE333 Electric Machines

Year: three
Semester: 05
Option: Power

Credit/Lec/Rec./Lab. 4/3/0/3

Texthook:

Ouitline
Paralleling of DC Generators
I.1- Requirements
L2 Parallel shunt and compound penerators: identical and different units
3= Fqualizer connections

Parallcling ol Synchronous Generators
2.1- Requirements

2.2- Synchronizing power and lorque
2.3-

2.4

Synchronizing procedure
Lamp and synchroscope methods

Synchronous Motor

3.0- 0 Power lfactor control

3.2- Operation as synchronous capacitor
3.3- Vector diagrams

34- 0 LEeonomical limit of PIF improvement
3.5- Starting methods

Single Phasc Induction Motors
4.1- Starting

Shaded Pole, Universal Motors
5.0- Construction

3.2- Operation
23- Reversing and elficiency
Se- Other single phase motors

AC Motor Control and Operation

0.1- General load characteristic consideration

0.2-  Starting

0.3 Reversing

0.4-— Plugging and speed control with various methods

4.2- Operation with double revolving ficld theory

4.3-  Split phase

4= Capacitor start

4.5- Capacitor run

+.0- Auto-transformer and capacitor ype motors with operation and characteristics
4.7-  Notor clliciency

4.8- Tests

4.9- Reversing

48
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VII-

VII-

Moltor sclection
7.1- Investigation on factors ol sclection

Special Use ol Synchronous and Induction Machines

S.1- Irequency converler
8.2-  Phasc converler
3.3-  Induction regulators

Special DC Machines

9.1- Amplydyne

9.2-  Rosenberg generator
9.3-  Rototrol

0.- Revulex

DEUA Progrinm October 2001
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116336 leetrie Layout and Design

Year: three
Semester: 05
Option: Power

Credit/Lec/Rec./Lab. 4/3/0/3
Textbook:

VI- Electrical Design Drawing

Laboratory

I- Load-dependent cireuit design
2. Clircuit breakers

3- Size of cables

4- Lighting

3= Power factor improvement

Pepartment ol Blectrical and Electronic Engineering,

Outline

Design Considerations
I.1- Electrical construction drawing
[2- 0 Ldectrical diagrams
[.3-  Block diagrams
I.4- Onc-line diagram
- [ighting
2.1- Delinition
2.2- Spectrum
2.3-  Characteristics
2.4-  Sources
2.5- Brightness
2.6-  Glare
2.7-  Lamps: types, operation and circuil
I1- Non-Lighting Elcctrical Loads
3.1- Home appliances
3.2- [ Tcaters, radiators, relrigerators
3.3 Other specilic loads
V- Standby Power Systems
V- Conductors
S.1- 0 Types: copper. aluminum
5.2- Solid conductors
5.3- Stranded conductors
S- 0 Rubber and PVC installation

DEUA Program October 2001
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T334 Power Generation, T'ransmission and Distribution

Year: three
Semester: 06
Option: Power

Credit/lec./Rec./ab. 4/3/0/3
Textbook: Stevenson, Elements ol Power System Analysis

Qutline
[- Energy FForms and Sources and Parameters Related in the Conversion
- Power Source Conversion
2.1- llydroclectric
22- Wind
2.3-  Geothermal
2.4-  Solar :
2.5-  Occan power
I1- [inergy Source conversion
3.1- Nuclear
3.2- Tossil lucl encrgy
IV- Direct Generation
4.1- MID
+4.2-. Tucl eell
4.3- Thermocelectrie
d.-- Thermionic
\% Steam Generation Systems
S.1- - Steam propertics
5.2- Steam turbine
3.5- leat gencerators
Se- Condenser
5.5- Gasoline engine

5.5-10 Thermodynamic cycles
5.5-2. Carnot cycles

Energy Conversion and Management

Basic Coneepts of Power Transmission

Series Impedanee ol Transmission Lines
Capacitance ol Lines

Current and Voltage Relation on a Transmission Linc

Representation of Power systems

L
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NI Eeonomic Operation and Load Flow
NI- - Symmetrical Components

NIV- Unsymmetrical Components

NV-  Short-circuit Caleulations and Protection

NVI- - Power System Stability

[Laboratory

[~ Salcty and the power supply

2- Phasce scquence

3- Real power and reactive power

d- Power Tow and reactive power

5- Phasc angle and voltage drop between source and destination
G- Parameters alTecting real and reactive power [Tow

7- Parallel lines, transformers and power handling capacity

8- Synchronous moltor

9- Synchronous condenser and long high voltage lines
10-T'ransmission line networks and the Buck-Boost phase shilter.

Note: Field trips o power stations (cg. Cap-Djencet) and substations (cg. Boudouaou) are

recommended.

W24
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TEI335 Troubleshooting and Mcethodology

Year: three

Scemester: 06

Option: Power

Credit/Eec /Rece./Lab, 2/1.5/0/1.5

Textbook:

To be achieved by IFFebruary 2002,

Ouiline

DETA Program October 001
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lﬁg_l__lﬂl LANGUAGE DEPARTMENT CUIDE TO THE CURRICULUM

1 INH(()IH'('II()N

The English language curmculum is constructed in terms of semester. The following curniculum guide should
prove useful in three ways :

a) It can aid teachers in planning the syllabi for each course and in choosing the Looks for each course. By

ading in syllabus development, it provides & Lroadly standiudized outline of what the departiment will
teach each semester. It thus provides a basis of interaction between teachers of the same semester and
across sermeslers An ovenview of the programime is then established

b) It provndes gencral puramelers for the documentation ol each conrse and to give some labicls to patly ol
% yg e Enghsh lessois Ural will hielp standadize documentabion

¢) It provides categones for English lessons that will facibtate a well-organazed Matenals Bank.

" The bsts arc ideal language proficieney objectives that relate to student actnbes camaed on Enphsh i the

< INELEC environment. One textbook will not necessanly fulfll all the objectives as they we stated. Ihere are
objectives that no textbook accomplishes; rather mixing and matchmg or creating malenals will be uppropnate

- However, the objectves present e basic idea, and the suggested textbooks will be apphicable to the goal. Audo-
tapes, ideo-1apes and films are used in the Language Laboratory (lape recorders) and Media Rooms to fulfill
many ol the bstenung (and speaking objectives). Some teacher creativity will be particularly necessary 115 hoped
Uit each sernester wall provide instructor-created mutenals that are appropnate 1o the objectives, however, there
18 no expectation that one teacher or that one semester will fill all the gaps.

2. SEMESTER ONE (T01: TS 111 and LO1: ES 111)
English 1 24 contact hours divided as follows:

1) Reading and wnung' 6 hours

11) Giustinar Suuclute. 6 hours \

11 Listenung und Speakang: o houws
IV) Electricity Module (English for Electnaity). o hours

21 Reading and wrinng,

e following listis & sequence ol vbjectives o b acconplished by the student while locusing on readhng and
wning as language shalls This first semestzr should providk: i strong wothang base

Recogiuze and wiite the alphabet

bnow dichonary <halls alphebenzanon

e ol exaples 3
type fuce, abbreviaions parts uf speech
cotrect deliiution verl and noun furs \

Pracuce punctuation fundamentals (continue throughout coursz)

PR ITT
LRSS 1y

e comprehenzicn by reacing aloud sound-spething recopmtion) and ansasenng qushons

Follow instricuons

Yoie
e
B R F e e TRy} P A A A T




3 idenUfY paragraph organization : topic

maimn ideas

supportuig details
Recognize the elements of discourse : chronological order
cnn\pa(iu\!\lcnl\l(aﬁl
appearance (descnption)
funcuonal operation
explanaton
delinibion

J

4 1, able to identify parts and’or objects from a dzscnphion

1

B Read and set up praphs

" o £ST Toplc Objectlves

. The following list is a chronological sequence ol EST topies to be introduced to the fust semester students. The
¥ lstis long, but almost all concepts can be introduced first semester ata sentence and short pwagraph level The
second semester will be used to deepen and lengthen the matenals used Tenmmology abounds m tHus area, so
several variations for most concepts have been listed

1. properties

shapes

measirement
proportion/companson and contrast
fiequency

locaton/position /direction
stnuclure /composition / partition .

. funclion and sbilily
movement and action/ agent

rzquence/chrenelogical order

piocess! relationships other than chronological
vause and ellect / result classes

method / lollowing duections / instinchons
experunents / lub reports

reporting observutions / resulls / conchisions

generuhizavons /7 inducuon-deducton
probabiy
Hyputhests

deliraion
) 2
C.ansthicanon 7 division

fraphe and duaprams

LYUT| M oblemas

. explanations
""M‘ﬁ[\h nns



t the students acquainted with the spectalVtechnlical language compenents

The main objective of this list 1s to ge
their teclutical courses. Their intoduction s not exclusively lunited o the

they will need wlicit commmunicaling in
Resding and Wnung course, they ate rather treated on an integrutive basis.

2.2 Listenlng and Speaking

The lollowing list1s a sequence ol objectives 1o be accomplished by the student while tocusing on histening and
language skalls. These skalls are unportant since classroom leaming is based on these abilities

spealang as
Pronounce letters and sounds (keyed 10 spelling)
Repeat words / sentences I phuases
Read aloud compreshensibly (sound-spelling coerdination)
Ask for word meanuny
Ask for information when something 1s not inderstood
Understand question forms . yes/no, wh-, allimative-negalive
Give wilormation ahoutu person ograplical detuls, activities
Practice intonation and pronuncrhon of questions, commands, and seatences
Produce intlectonal cn(imgs (plurals, verb tense, etc)
Recognize new words eccuning within a mini-lecture by context and knowledge of roots and alfixes
Recogmze or supply correct vocabulary or grammatical formn necessary n a focused histerung text
Understand the description and funchon ol an object
Discuss instruments of tools : parts, siz¢, types, colors, matenals and purposes
Eapress suuple desies
Make requests ;\)\;1 commands (recepnze dillerence)
Com:prehiend mtonanon and stress pattern that would oceur withing a lecture
Re ahle oy produce and nnderstand the porpose ol an medoachion or comand
Wenuly sipulicant Tacts, mann ideas and supporting evidence from o sunple lecture with visual cues
Tell a sunmple namative in the past
Pelate futwre plans
Hear and detine key subtechnical vocabulary wul.\u\ a listenming, text
Answer a problzin waith visuals as aids
Explam moving paits or changes
Ask specific questions about specific details - wh-, yes/no, either-or

Understand technieal defintions paven withuea lecture




2.3 Crammar

Grammar Structures Objeclives

for documenting and teaching the grammar (o be

al list of structures is u guideline
ach seputule course ongauzslion. 10 tus bst

The sequence of presentulion depends on e
or advanced graminar work 13 suggested.

The following alphubetic

included in Uus sernesler.
16 completed belore the semester ends, nnovation, review, and/

Adjectives
Adjccuve phrascs

Adverbial expression (waith + NP, by + N, by * V ng)

Adverbs ol frequency
Adverbs of place and locaton/umes mannes

Compunsons
Compound nouns
Conditionals
Conjunctions
Demonstratives

;_-, DuecVinduect objects

| Expletives (it, here n subject posiions)

Mass and wit (how mucizhow many - countmon-connt NnoOUNs)

Passive voice

G




Pronouns

Punctuabon

'Qnaliﬁcn

Questions (Wi, qlJl:‘t, shortlong tespunse)

Superlutives

Requests and Commands

Relabve clauses (adjective-detimtion)

Verb tenses (simple present, present continucus, simple past, future, present perfect, p

Verbs : two-word scpamble/ustpanible
Verbs : Specud (say-tell, make-do, talk-speik, lay-lie, nse-rase, sit-se)

ast perfect)

2.1 Electricity Module (Enghsh for Electnaty)

Couse 4 houss
Lub : 2 hours

Although the module is constructed on a subject syllabus, it treats the
addiion to the tecluical and structural components, functional netic
students wnte de finitions, descriptions, compansons ...

language on a topical-structural basis, In
ms are ntroduced gradually to prepare

t) Course Content

Introduction ta Electricity
“The Importance ol Electnety
- Early History

“What is Electrizaty.

Structure of Matfer
-What 1s Matter?
-The Elements

“The compownd
“The muiccule

“The Atom

Alomlc Iheory

“The structure of the Atom
“The nucleus

“The proton

“The electon

Electricu) Charges

“The Law uf elec bical Clunges
ALY charges

“Charged mutenals
“Charging by contact and |
*Altracuon and 12pulsion
“Electrostatic fielts

W anduction
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