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' Gourse title: 1322 Digital Systemns I %
SRt . Rec./Lab.: 3/0/3 Towrs per week
E: ‘]'.’1!5: Euﬁ

Course Outline

- TIMING CIRCULITS
: 1.1- Importance of Lining circuils
1.2- The 555 inte mal configuralion
1.3-The 555 as a monoslable
|.4- The 555 as an astable: -with DC 50-100%, —wilh DC 0-100%%
1.5-The 74121 TTL one-ahol
1.6- The Schinill irigger

§2. S1 COUNTERS & AVPPLICATIONS
7.1- Unidirectional counlers

2.2- Programmable bi-directional counters

2.3- Design of modulo-N counler using Tca.
2.4- Applications

BB . i1 REGISTERS & APPLICATIONS
3 1- Design of shift registers: 6180, -STPO, -PISO, -PIPO
g 1.2 The bi-directional shift repister. :

3 3- The universal shift register

3.4 Applications

% 4- STANDARD COMBINATIONAL MODULES
o 4 1- Binary decoders

A 2- Binary encoders

4 3- Prionty encoders
4 4- Multiplexers and Veelor Multiplexers

4. 5- Demultiplexers and Vector Demulliplexers

4.6- ROMs
4.7-PALs

4.8-PLASs
1.9- Implemeniation of Doolean expressions using: -Jecoders, Svlultiplexers,

1.10- Comparisomn of different approaches
4.11- Arbitrary waveform generation
4.12- Keyboard encoding

JROMs, PALs, PLAs

e - SEMICONDUCTOR MEMORIES

'y 5.1~ Tri-stale devices and principle

5 2- Delinitions 7
53 A 1-bil memory c€
5 4- Ram architecture:
5 5. ROM: -PROM, -El
5 6- Applicalions:

¢- OPTOELECTRONIC DISPLAYS & CHARACTE
6.1- Numerical displays
6.2- Ripple blanking
6 3- Alphanumeric displays
6.4- Applications

11: -Static, - dynamic.
ROM, -EEFROM

R GENERATOR




I8 SYNCHRONOUS SEQUENTIAL SYSTEMS
; 7.1- Sequential systems specificalions
7.2- Stale diagram
7.3- Mealy and Moore archilecture model
' 7.4~ Analysis of synchronous sequential systemns
7.5- Design of synchronous sequential systems
7 6- Dislinguishable and equivalent stales :
7 7- Slale minimization procedure

e -

i'DAC & ADC CONVERTERS

4 g.1- Amplitude quantizalion

b g.2- Time quanlizition ( Sampling )
g.3- Digital-to-Analog Converter
3.4- Analog-to-Digilal Converter

E1, AL, EXPERIMENTS
g |- Counlers

e 2-Shift regislers

$° 1. Tncoders/decoders, mux/demux

4- Timing circuits

5- Memory devices ;

6- A/D and D/ A conversion i




Course title: EEI 3 Power Elecironics
Lec./Rec./Lab.. 03,0003 hours per a week
Class: E00

{-INTRO

3-POWER RECTIFICATION

LCONTROLLED RECTIFICAT 10N PRINCIPLES

5.AC VOLTAGE CONTROL PRINCIPL ES

e

Course Oulling

DUCTION TO POWER ELECTRONICS
1.1-Defnition of power electromes
1.2-Types of power switches waed

1 3-Converler lernunology
| 4-Power frequency domains

2. POWER DEVICES
TRIAC, aate turm-oil switch ‘Development ol the

7 |-Power rectifier: Thynister,
operation from the Schotik

2 2-Major charactenstics and parame
available device and data sheels

3 3-Thermal performance under norm
heal sinks

2 4-Galing requireinents

ey chode and low lransistor analogy
ters of the devices with particular reference 1o
L]

| and Fault conditions: this will involve work on

3.1-Single and Three-phase half-wave; full wave center-tapped and bridge circuits
3 7-Development of eurcuil operafion and complete circuit waveforms with
R & L; back cinf loads
3.3-Prediction of differences betweent ide
3 4-Operation and use of freewheeling diode
3.5-Summarize the-application areas of each cireuit and the cireuil performance (Vo
AVE, Vo RMS., Pua, Power factor, ripple factor, harmonic content)

al and practical circuits

lion 3 with the power rectifier replaced by comb inations ol power

nd silicon cantrolled recifiers
d the problems ol galing §

1.1 -Repeal sec
rectifiers a

| 2-Phase control principles an
swilching lransients

| 3-Properties and selection o

4 1-Use of graphical performance curves

lio frecpieney interienaice,

{ snubber circuils

5 | -Principles of phase control: lap-changing and legral cycle contol ( zero voliage

switching)
5.2-Comparison of cperational characteristics of the Sysiems
5.3-Use of graphical performarce Curves lor vohase; power and harmonie content
] SCR arrangeisenl

5 |-Cunpire Lhe merits of (he TRIAC with the verse-paralle




i

7- a-Investipate ibe performance of DC commulation circuils
b-Evaluate the performance of DC chopper

8-Evaluate the performance of basic parallel mverler cirenils
9.Light control circuls : nvestigale.
a-DC flasher
b-AC flasher '
c-Ring counter
d-Chaser
e-Lamp dirnming syslems
Record all circuil wavelorms

L0 -Motor speed conlrol
Openand closed sysiems for the contiel of the DC wolor and (he universal

=T

fnolor




CourseTitle  : EE402 Linear systems 11: Discrete-time Signals and Systems X
Lec. / Rec. / Lab, : 03 /00700 Hours per week
Cluss:E07

Conrse Outline

Chapler L Discrete-time Signals and systems
1.1: Review of the properties of discrele lune signals
1.2: Basic discrete-lime signals
1.3: Brief Review ol the properiies of conlinuous tune Lineas time- invarant

avaleins e

Chapter 2: Discrele time Linear time-invariant systems
1: Representativn of sigmls u tenns ol pulses
3 Discrete-tume L1 systems: “The convelution Sum
3 Properties of the convolulion operalor
2.4 Properiics of Linear Time-Invarant Syslems.
Impulse response and slep response
- Cansality, stability, and intereonnections of discrete- hane L1 systems
1.5 Disuiele- lupe syslems described by constant coellicients Dulference equalions
1 G: Poles and zeros of discrele-tone LTI syslems
1 4. Delermination of the complete response of L'T1 systems to given mpul stanals
Methads of solving linear constant ¢« efficients Difference equations
+ 4- [lock-Diagram Represenlations of LT1 systems Déscnbed by liear constant
coclficients difference equations

(R

fd

Chapter 3: Fourier Analysis for discrefe-tune signals and syslems
[: Response of discrete-time LTI systems 1o complex cxpenentials

1: Discrete-lime Fougier seres representation of periodic signals

3: Discrele-time Founer transform of aperiodic signals

(- Discrete-time Fourier transform of pericdic signals

3 Properties of the Discrele -time Fourier Transform and the inverse Fourier

Trailonn

ba: Polar representation of Dhscrele-hine Founer imnsfem

.70 The frequency response o systens chnracterised by Tiear covmitant e flictenl
Jitference  equatinons

19 First-Order and Second-Order systems

1.9 Detenmination of the Transfer funchion, the unpulee renponse, and stemdy sale
respense [rom the frequency respubse .

Chanter 4: ‘The 7-Transform -
11: Definition of the Z-transfonn of a discrete-line signal
1.2: The regicn of convergence of the Z-transform
1.3: The Inverse Z-transform
|4 Geometrac evaluation of the Founet Fransionn from the Pole-Zevo Plol
1.4: Propertics of the Z-Tran sform
b6: Anealysis ol characterisation of L1 systcms using Z.-translonm
4.7: The unilateral Z-transform

=il
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Chapter 5: Sampling of continuous time sipnals

5.1: Representation of a continuous-line signal by ils samples: The sampling theorem
5.2: Reconstruction of a signal from ils samples using inferpolation

5.3: Sampling in lhe frequency domain

= 4- ‘Transformations between continuous -lime and diserete -lime systems

- Chapter 6: Introduction (o State variable analysis of linear systems :
€ 1. Derivation of the state variable model of an LTI system: Canonical and Diagonal
forins
6.2: Relation between Discrete stale model and the finile dilference equation
6.3 Diserete slate Contmllability
6.4: Discrele siale observability

&0
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Course titles EES2] Computer Architecture X
Lec./Rec./Lab.: 300 Hours per a week
Class: EQ7.

L}

Course Qutline

[-BASIC COMDP UTER ARCHITECTURE
~ 1.1-Introduction to assembly language
1.2-Introduction o compuler architeclure
.3-Basie building blocks ol computer design
Ld4-Bus struchares

L.5-Datarepresentation: - data lypes, - Hoaling-poinl anthnetic
I-REGISTER TRANSFER LANGUAGHE

J- ESSENTIALS OF COMPUTER SOFTWARE
3.1-Instmction formal
1.2- VA instruelion formal .
o 3.3- Addreszing modes
3= Example prowrams

4- (PU STRUCTURE
4.1- Basic CPU arclulecture
L2-CTP'U operalion
4.3-lmplementing compléte instructions
dad=RISC

5 THE ALU STRUCTURE AND OPERATION
5.1-Computer addilion and subtrachion
5.2-Multiplication and division
3.3- Shitt instructions
3.o4- Bit manipulalion

8- MICROPROGRANDING
6. 1- Wil iz microprosrannning 7
5.2- Microprogramming examples
6.3+ MMicropregram branching

7- MEMORY STRUCTURLE : :
7. 1-Memory devices E

7.2+ Memory organization: - bank, - interleaved

7.3-Cache memory

To-Napping functions: - direct mapping, - assecialive mapping, - block-set asscciative mapping

7.5 Virtual mwemory

9 - J-THE I/0 SYSTEM

3.1- Addressing 1'O devices

9.2-Dala ll.m:.i‘i:l - Prograun- Lunimllt.d L, - DAA, - O channel
3.3- Inlerrupt-driven 'O

3.4-Queue VO

8.5~ Advanced VO devices: - disk dnves, -lapes




J- MICROPROCESSORS

. 9.1- Microprocessors characleristics

9 2- General microprocessor architecture
9.3- The Molorola fmuly

9.4- The Intel fanuly

i10- LARGE SYSTEM ARCHITECTURE
' * 10.1- Archilecture classification:

10.2- Pipeline struclures

10.3- Array struetures '
10,1 Mulliprecessors

11.1- Rebabality measures
11.2- Hardware redundancy
11.3- Slatie, dynamuc, livbnd

- = -

4

] 1- FAULT-TOLERANT COMPUTER ARCHITECTURE

e e e i




Conpse Title: EE434 Thermul Exchunges L
[ee /el {Lah, : 30 {1 Huers per piete
s JEIRN

Cunrse Cutline

| L] BB P10
1 1-Fracnecring s ol Feat Tranaler mpld Then A% PRTLNT R
L 2. eduetion Fleat Tromsber
1 3-Conduction arud the Poaier Law
| p=Censecihien [Henl- Transler arid e Mowton's s o] erelines
I S<mdiatien Heal Fransfer mnd the Stgpliie Pellzman Lo

1. K i‘-'1."i'l1'".NHEl'Jf"-'.‘L'i.. STEADY eTATE HEA] CONDUCTION
2 1-The General Fleat Conduction Eeation .
7 2. The Plane Wall Fised Sur (yee Temperatune
~ 3. Radial Systenis LCyhinders
y {-Coupesite Mulu-Layer Plape Wall, Thenmal fesistance
7 5. The Overall Heal- Cransfer Coethcwen
v 7. Heal-Source Systeins
» 7.Cylinder with Heal Sources
3 3-Conduction-Convechion Systemns
+ 9. Thermal Contact Resisiance
a 10-Hest Transter From Fins

WA :I..'['IT“I.I"'.-Illfhl'l".i"iﬁl!f]?iﬁfl.'ﬂ.‘l.l. STEADY STA IE CONDUCTION
1 1- Introduction
1 2= Analyheal Solution
3 3-Craphical analy ald
LT he Conduetion Shape Fipehog
Sdupencal et of Apaliis
1 G munenical Formalabio i Terns ol Pespstanee Elunits
1 7 Flectrical Analogy for rvo-dimensipmal Lo it bin

LUNETE \DY-STATE CONDUCTION
1 |-Introduchion
§ 2o Transient Heat B foww 1 Syalems with neglgible htem {1 resasiang
§ 3 Trnstent Hent Flow uia Sonn-lnfinite Solid
{1 Conveetion Boundary Concdilions
v o3aa i Dianmensionnl Systenii
{1 ranEtent sonerical Methisl

LPRINCIPLES OF CONYECTION
5 1-Dimentional analysis, (he Mussell Mumber
5 7.Foroed Conveclion
5. 3-Natural and Free Convechicnt
s -1y nohls Analosy arud the Stalon paber, Thanygaug Pt




G-RADLATION HEA I TRANSFER
fi_1=Introduchon
6 2-Properties and Definitions
6. 3-Intensity of Fadiatit
6 1-13lack-Body Radiabien
6 5-The Black-Body Emssive Power,
6 6-Black-Daody Spectral Distabubion
6 7-Wien's digplacement Law
£ % The Beal Surface and the Gmay Ffis by
i rehiod s Lasw, The Radiabon Jragee 1 acke
i 10-Space Hesslance aind Thermal 1¢ st

e .‘“-Il.-]w-l-.--.u-H|'—|I_'|t:|.|1| Law

6 1 1-Elecimeal Analogy
& 1 2-Radiaven Sluelding
T-HEAT E YOHANGER

= |-Basic Tvpes of Heal Exchangers

7 2. Heat exchanger Design
Ahe AT method
e ST tethnsd




2
ourse title EE452 Linear Control Systems tg(
fl'cc./Rec./Lab.: 3/0/3 Hours per week \

' Class; E07

('ourse Quiline

{- INTRODUCTION TO CONTROL SYSTEMS
: L 1-History of Automatic Control
3 1.2-Conlrol Engineering Praclice
'Y I.3-Examples of Modern Control Systems:

¥, SYSTEM REPRESENTATION
i 3 1-Dilferential Equations of Physical Syslems

2 2-Linear Approximations OFf Physical Syslems
1 3-The Laplace transform

2 4-The transfer function of Linear systems

2 5-Block Diagram models

2.6-Signal-Flow graph models

2.7-Computer Analysis of Control Systems

B 3

| FTEDBACK CONTROL SYSTEM CHARACTERISTICS
ﬁ“ " 3.1-Open-Loop and Closed-Loop Control Systeins

© - 3.2.Sensitivity of Control Sysiems lo Parameter Variations
. '3.3-Control of Transient Response of Control Systems

~ 3.4-Disturbance signals in a Feedback Control System

'%I-: '~ 3,5-Steady-State Error . :

THE

£

e S i

PERFORMANCE OF FEEDBACK CONTROL SYSTEMS
1 1-Time-Domain Performance Specifications
1.2-The s-Plane Rool Location and the Transieni Response
1.3-The Steady-State Error
1. 1-Performance Indices
b 3-Second-Order System
1.6-The Simplificalion of Linear Syslems

§ 5-[HE STABILITY OF LINEAR FEEDBACK SYSTEMS
© 5.1<The Concept of Stability
. §.2'The Routh-Hurmitz Stability Crilerion
5 3-The Relative Stability of Feedback Control Systems

k 4- THE ROOT-LOCUS METHOD
© & 1-[he Root Locus Coneepl
5.2-The Rool Locus Procedure
6.3-Parameler Design By The Root Locus Methed
6. 4-Sensilivity and The Root Locus




; 4'- | 7.FREQUENCY RESPONSE METHODS

7.1-Frequency Response Plots
= 9.Performance Specifications in the Frequency Domain

; 7 3-Log Maguitude and Phase Diagrams
£ . NYQUIST METHOD
TR 3 1-Mapping of Contours in S-Plane
% 9.2-The Nyquist Criterion
F| 3.3-The Closed-Loop Frequency Response
. g_4-The Stability of Cantrol Systems with Time D lays i

! OMPLENSATION OF FEEDBACK CONTROL $YSTEMS

L 9_TJIE DESIGN AND C
: 0.1-Approaches to Compensation

2.2-Ca scade Compensation Network -
9.3-System Compensation on the Bocle Diagrams Using the Phase-Lead and Phase-lag

pebworks

9.4-Compensation on the s-Plane
9 5- Compensation on the Bode Diagrams Using Analytical and Computer Methods

g 6-The Design of Control Systems in the time Domain
0,7-Slate-Vanable Feedback

{ LAB. EXPERIMENTS

1- Familianization
2.'Error channel investigation

1- Simple position control system

1- Closed-loop position conirol systems
5- Simple speed control syslem

fi- Deaclband and siep response

7- Velocity feecback

i.
E
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Course title: EE403 Nonlineur Systems I\
Lec./Rec./Lab.: 3/040 Hours per week
Class: EO8.

(ourse Qultline

(- MATHEMATICAL PRELINMINARI ES:
- Detrie spaces
1.2- Banach spaces
1.3- Hilbert spaces

| 4- Coniraction mapping {heorem, existence and uniqueness ol soluticns lo ditferential eiualons

Y 1- THE STATE-SPACE APPROACTH TO SYSTEMS ANALYSIS AND SOLUTION OF THE
LINEAR STATE EQUATIONS,

7.1- System state equalions

2.2-Normal and canonical forms

2 3-The solution of the linear state equation -

7 4- Controllability and observablity of LTI systems

§. 3. SECOND ORDER SYSTEMS
g 3.1- Linear systems and phase portrail
L 3.2- Nonlinear systems
a- Lineanzation method
b- Graphical Euler method
¢- Isocline method
d- Veetor field method
3 3- Periodic solutions and Limit cycles: Bendixon's theorem

- DESCRIBING FUNCTION ANALYSIS OF NONLINEAR CONTROL SYSTEM

. |- The describing function method
a- A veneral fonmulation of the describing fusction method for zero-memory type penlinearities

b Deseribing fanetions for memory type nonlineanties
|2 Deseribing fonction analysis: stability of sustained oseillation and Limn eveles
1 3 Justification of lhe describing functiocn

- = _—
--"—\"5;.'"' a --.F:,E-'__ - : A =
s ot L
- ath

5. STABILITY IN THE SENSE OF LIAPUNOV

5.1- Definitions

5 2. First and second methed of Linpimoy
3 3- Stahility analysis of linear systems
5.1~ Eslimating the transient response behavior of dynamnic syalems
5 5. Stability analysis of nonlinear sysiems

n- Krasovski’s method

L Sehullz-Gibson's variable gradient pmethiod.

e e

) Wbl J
o= 8 e
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- CONSTRUCTION OF LIAPUNOV FUNCTION

7- APPLICATION OF LIAPUNOV APPROACH TO LINEAR SYSTEMS




| L4422 Microprocessors System Design \"’

I Textbook:  The Z-80 Microprocesor
(] Ramesh S. Gaonkar, 3" Edition.
I Lec./Lab./Credit Hours: (3, 3, 4)
Topics

1. Introduction to Microprocessors

' - Microprocessor History and Evolution

I - Microcomputers and Large Frame Systems
- Microprocessor-Based Syslems Architecture

2, Microprocessor Architecture
- General computer architecture
- The MPU
- Input/Output

- A Comparison of Typical Microprocessors

3. The Z-80 Microprocessor
- MPU Signal Description
- Programming Model
- Memory and I/O Interfacing

4, 7-80 Assemhbly Language Programming
- Instruction Set and Machine Language Programming
- Addressing Modes
- Introduction to Z-80 Assembly Language and Programming
- Assemblers and Software Development Tools
- Stacks and Subroutines
- Programming Examples

5. Memory Interfacing

- MPU Timing Diagrams

- Timing Considerations of Memory Devices
R - Memory Organization and Address Decoding
& - Memory Expansion
' - MT-80AZ Memory Map

6. /O Interfacing
- Interrupt Handling Techniques
- Simple Input/Output Devices
- 1/O Device selection

Wt ; - Programmable Inlerface Devices;

& j - Intel PP1 8255

j - Zilog Parallel Input Qutput (P10}

- Zilog Counter Timer Circuit (CTC)




7. Direct Memory Access y
- DMA Concepls
- The Z-80 DMA Structure

8. Microprocessor-Dased Communications
- Introduction fo Digital Communication
. Serial Communication [nterface Adapter: The MCG6850
. RS232 C Interface Standard
- Modems

9, Desighing Micrﬂpmcéssnr—ﬂased Systems
- Application Examples

10. Trends in Microprocessors Technology

1- Gelting Familiar with the MT-B0AZ Microcompuler
2. Arithmetic Operations

3- Data Conversion and Manipulations

4- Fvent Counting and Interrupt Handling

5. 1/O Interfacing through the 8255 PPI

6- Waveform Generation (DACs Interfacing)

7- Data Acquisition (ADC Interfacing)




;
i 1 Course litle: EEJII Power systems X
l Lec./Rec./Lab. : 3/03 Hours per week

Class: E07

Course Outline

1-BASIC CONCEPTS

S " 2.SERIES IMPEDANCE OF TRANSMISSION LINES iy |
A-Types of Conductors !
2 2-Resistance

2.3-The Iofluence of Skin Effect on Resistance
7 4-Tabulated Resistance Values

13

1 A-Induetance of a Conductor Due to [Internal Fhag |
2.6-Inductance of a Single-Phase Tow-Wire Line |
7.7-Inductance Of composite-Conductor Lines |
7 w-lncluelance of Three-Plhase Lines With Equilateral aud {:m'.ymulrical Spacing ' :
2.9-Bundled Conduclors lr

l 2 10-Parallel-Circuit Threo-Phase

J-CAPACITANCE OF TRANSMISSION LINES '
3.1-Electric Field of a Long Straight Conducter
3 2-Capacitance of a two-Wire Line |
3.3-Capacilance of a Three-phase Line With Equilateral and Unsyelrical Spacing
3.4-Elfect of Earth on the Capacitance of Three-Phase Transmission Lines
1 5-Bundled Conductors '
3.6—Pamlle|-Circu‘il Three-Phase Lines

(-C'URRENT AND VOLTAGE RELATIONS ON A TRANSHISSION LINT
o 4.1-Representation of Lines
{ : 4.2-The Short Transmission lines
4.3-The Medium-Length Line
+.4-The Lung Transmission Line
I.5-The Equivalent Cireuit of a Long Liag
4.6-Power Flow through a Transmissicn Line

SREPRESENTATION OF POWER SYSTLEMS
3.1-The One-Line Diagram
- 52-The [mpedance and Reactance Diagrams
3.3-Per-Unit Quantities
5. 1-Selection of Base for Per-Unit Quantities
5.5-Per-unit Lmpedances of Three-Winding Transformers

WNETWORK EQUATIONS AND SOLUTIONS
6.1 -Node Elimination by $tar-Mesh Transformations
6.2-Equivalence of Sources
6.3-Node Equations
6.4-Node Elimination by Matnx Algebm
6.5-The Bus Admillance and Inupedance N lalrices




v .

7.-LOAD-FLOW STUDIES
!g 7.1-Data for Load-Flow Studies
7 2-The Gauss-Seidel Method
7.3-The Newton-Raphson Method

iﬁ 7 4-Digital-Computer Programs

3-SOME PRINC IPLES OF LOAD-FLOW CONTROL

! o ~ 8.1-The Synchrenous Machine

T 4.2-The Effect of Synchronous Machine Excilation
I 3 3-The Power Angle of a Synchronous Machine
i& 3.4-The Specification of Bus Vollages

§ 5-Capacitor Banks
2 §-Control by Transformers

l N ¥ 9-LCONOMIC OPERATION OF POWER SYSTERMNS

0, ]-Distribution of Lond between Units within a Plani

9 7-Transmission Loss a5 a Function of Planl Generation
93-Calculating of Lead between Plants

9.4-Alternate Methods of Computing Penalty Faclors
9.5-Aulomalic Load Dispatchung

1,AB. EXPERIMENTS

1-Safty and the power supply -

2-power Flow and Voltage Regulation of a Simple Transmission Line

3-Phase Angle axd Voltage Drop between Sender and Receiver

{-Parameters which affecl Real and Reactive Power Flow

5.Paralle] Lines, Transformers and Power-Handling Capacity

6-The Synchropous Motor aned Long High Vollage Lines

7. Transmission Line Netwoiks and the Buck-Boosl, Phase-Shift Transformer

4-Power System Transicais

£y




Course title: EE433 Process Control and Instriumgntation. t}(
—  Lec./Rec./Lab.: 343
Course Outline

~ |- GENERALITIES OF INSTRUMENTATION & PROCESS CONTROL
1.1- Open loop and Closed loop process
1 2- Terminology used in dynamics and Contrel
13- Elements of process Control
1.4- Evaluation of process Control
|.5- Analog Control
1.6- Digital Control
9. ANALOG SIGNAL CONDITIONING (A.S.C.)
2.1- Introduction
2.2- General type of AS.C.
| 2.3- Operational Anmplifiers (Op-Amps)
;| - 2.4- Op-Amps Circuits in Instrumentation
2.5- Power Interface.
3- DIGITAL SIGNAL CONDITIONING
3.1- Converters
1,2- D.A.C: applications, structure and characteristics.
3.3- A.D.C: applications, structure and characteristics.

!l: - G 1.4- Data Acquisition Systems
L 4-TRANSDUCERS
ﬁ g 4 1- Thermal transducer: R.T.D., semiconductors, thermistors.
i 4.2- Thermocouples: principles, types and applications.
» 4.3- Liquid-expansion thermometers, bimelal strips.
4.4- Mechanical transducers
B R 4 5- Displacement, location and position transducers
4.6~ Capacitive and inductive
4.7- Linear variable differential transformer (L.V.DT)
4.8- Level transducers ’
4.9- Stress-strain measurement.
4.10- Strain gage principles
4.11- Motion transducers
4.12- Accelerometer principles, types |
4.13- Optical transducers,
- 5 ELEMENTS IN DIGITAL CONTROL
5.1- Control System Parameters
5.2- Control Operating Modes

5 - Two-position mode
" - Multi-position mode
T - Floating mode

Integral mode
- Proportional mode
uT - Derivative mode
&y . 53-Composile control modes (Pl mode, PD mode, PID mode)
' G- APPLICATION TO TEMPERATURE CONTROL
f  6.1- Hardware set up
6.2- Software set up




4 Digitul Control Systens 1

(gurse title: EE4S
cel

Lec./Ree./Lab.: 30/0 Hours petw
Class: E08

Course Qutline

(. [NTRODUCTION TO DISCRETE TIME CONTROL SYSTENS
1.1-Basic Elewments of a Diserete-Dala Control Syslem

1 2-Advantages of Discrele-Data Control Sysizms
L. 3-FExamples of Diserele-Dala and Digital Control Systemns

THE Z TRANSFOIRM

tionrol Using Z-Trans tiorm

hip between the Laplace Transto
an the S-plane and the Z-plane

B . REVIEW or
- 2.1-Motiva
1.2-Relations
» 3-Relationship Betwe
1 3.]-Mapping of the Primary stnp
2 3 2-Mapping of the Constant Frequency
7.3.3- Mapping of the Constant Damping
5 3 4- Mapping of e Constant Damping-
1 4-The inverse Z-irans form
2 5-The deluyed 7 -transform and the Modified Z-ranstor

. LTRANSFER FI_WCTIDNS, BLOCK DIAGRAMS, AND SIGNAL Lo
3.1-The Pulse {ransier Function and the Z-Transfer Funchien

* 3 2-Pulse Transfer Funclion of the 7 ero-Crder Hold and the Relation between Gis) and Giz)
3.3-Closed-Loop Systerns

1.3,1-The Chara cleristic Equation

3 3.2-Causality and physical Realizability

1 4-The Sampled Signal Flow Graph

3 5-The modified 2Tt ansfer Function

1 6-Mullirate Discrete-Data Syslems

o aud the Z-Transfonm

-Cosficient Lact
Palio Lect

W GRAPHDS

- DESIGN OF DIGITAL CONTROL SYSTEMS VIA TlL-‘i.NSI"D!L"\[ ATETHODS
1, 1-Z-Domain Stabality
{2 Pxtended 7 -Domain Stability
{3-teady State Error Analysts
1 4-Routh-kocus Analysis
} 3-Bilinear Transformation
4.5.1-3- and w-Plane Relationship
1 5.2-Routh Stability Crilerion in w-plane . .
1 6-5- 7= and w-plaoe Time Response Characlenisiics Correlation

1.7-Frequency Response
4 3-Cascade Eu.mp-:nf.:liiun Ly Conlinuous-Dala Controllers
1 0-Desian of Continous-Oata Controllers with Eouivalent Digital Con

Anolysis: hiry s Test
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EE521 Programmable Logic Controllers v

Texthook: Programmable Logic Controllers.

Lec/Lab./Ree /Credit TTours: (1h30, Th30, 1h30, 3)

Topics
|- Introduction to PLCs
Microprocessors evulution
- Micro-controllers
- Application Specific 1Cs (ASICs)
- Application of PLCs

2- PLC Architecture
- Example Architectures

- Logic Circuitry

- 1/O Ports

- RAM/EPROM

- Power Interface

3- Introduction to Programming
- Instruction Set
- Ladder Diagram
- Programming Examples

4- Advanced PLC Funclions
- Ladder Diagram Simplification
- Advanced Functions (Timing, Delay)
- Power Interfacing

5- Advanced PLC Programming
- Problem specification
- Problem solving




gurse litle: EE3543 Advanced IC's

Fec./Rec./Lab.: 3/0/3 Hours per week

Class: E02

Course Outline

' \DVANCED IC'S INTERFACING THE PC RESOURCES
1.1 The PC resources (processor, memory, 1O, storage)
1.2 System related data (ROM BIOS) and system services (Bivs and DOS).

f2. DEVELOPMENT TOOLS

4 2.1 Assewbly langoage

4 2TorbeC

3 Syslem programiming using Lhe three levels ( registers, BIOS, HLL)

4 Debugging technigues and tools

(o 0 B

k. THE VGA GRAPHICS CARD
b 3 1 Architecture and Interfacing of the VGA card ' &

3.2 Graphical concepts (Video RAM, special and color resclution, palette, ete..)

3.3 The VGA graphics card (CRTC MC6845, VGA Processor, Color Registers, Alribule registers,

efe...)
3.4 Text mode (attribute & fonts), Graphic mode (Bitplanes, 2ic...)
3.5 E_'mgmrmning examples in three levels (register, BIOS and C)

| A\PPLICATIONS OF THE VGA CARD
' 1.1 Reading and displaying formatted images using the graphics C Library

1.2 Drawing 3D shapes using the graphics library.

5- THE R5232 CONMMUNICATION CARD

. 1 Archilecture and Interfacing

2 Communication concepts (Protocol of communication, Synchronization, ete...)

3 The R$232 card (Intel 8251A USART, bus transceivers, DBY and DB25 connectors)
4 Seven-Wire Null modem ,

3.5 Programming examples in three levels (register, BIOS aud C)

L

Py 2 N

E s~ APPLICATIONS
6.1 Testing [aulty ports

FE AT T EEEE TS "W

6.2 Communication between PC's

6.3 Using the MSDOS interlink & server '

6.4 Synchronous conununication. ) *
A
gl

=




| .%;.C.‘uurse title: EESS4 Digital Control Systems 1
¢ -’iiLuc.IRec.rLah.: 3/0:0 Hours per week
" Class: E£09.

i
Led s

Clourse Ouiline

“.1- DESIGN OF DIGITAL CONTROL SYSTEM VIA TRANSFORM METHODS
i 1.1-Digilal Contrellers .
; 1.1.1-Physical Realizability Considerations
1.1.2-Realization of Digital Controllers by Digital Programming
1.1.3-The Digital PID Controller
1.2-Design of Digital Control Systems With Digilal Contrellers Through Bilinear
Transformation
1.2.1-A Phase-Lead Controller
1.2.2-A Phase-Lag Controller .
1.3-Design in the Z-plane Using Root-Locus Diagram
1.3.1-Phase-Lead and Phase-Lag Controllers
1.3.2-The digital PID Controller
1.3.3= The digital PD Controller
1.3.4- The digital PI Controller
L.A-Two-Degree of Freedom Compensation
1.5-Desing of Robust Control Systems
1.6-Design of Discrete-lime Systems with Deadbeat Response

{2 THE STATE -SPACE ANALYSIS
2.1-State Equations of Discrete-Data Systems with Sample and Hold Devices
2.2-State Equation of Digital Systems with All Digital Elements
2.3-The State Transition Equations
2.4-Relationship Belween Siate Equations and Transfer Functions
2.5-Methods of Computing the State Transilion Matrix
2.6-Decomposition of Discrete-Data Transfer Functions
1.6.1-Direct Decomposition
2.4.2-Casecadle Deccmposition
2.6.3-Parallel Decomposition
*. 7-Stale Diagrams of Discrete-Data Systems

bl
b

3-Slate-Variable Analysis of Response Between Samupling instanty |

#3-CONTROLLABILITY AND OBSIRVABILITY
: 5. 1-Controllability
3. 2-Obsirvability '
3 F-Relm_ic-nshjps Between Controllability, E}bser‘inbilitj-g and Transfer Funclions
3.4-Controllability and Obsirvability Virus Sampling Period
3.3 Design of Digital Observers

ESIGN OF DIGITAL CONTROL SYSTEMS IN STAT E-SPACE
4.1-Pole-Placement Design By State Peedback (Single nput)
4.2-Pole-Placement Design By State Feedback (Mulli [nputs)
4.3-Design of Digilal Control Systems with State Feedback and Dyuamic Output Fesdback
+4.4-Renliztion of State Feedback by Dynamic Controllers




_Course title: EES35 Optimal Control
Bl cc.Rec./Lab.: 37070 Hours per week

Course Outline -

wF

l“ -REVIEW -

5 1.1 Some important inathematical preliminanes (Special matnces, partilioned matrices,
Eigenvectors, similarity transformations, ele...) s

1.2 Mathematical description of dynamic systems (Slale space representations, cannmical forms to

the controller and observer farmus, controllability, observability, ete...)
t

&) I'NCONSTRAINED DESIGN

2 1 The unconstrained pole placement design problem. |

7 2 State space design via controller form transformation. IF
I

5 3 Observation design: open and closed-loop observer design.

&5 OPTIMIZATION THEORY

- 3 1 Unconstrained nonlinear programming, i
3.2 Constrained nonlinear programming. ; i
3 3 Convergence issues in nonlinear programming algorithms.

£ - OPTIMAL CONTROL
& 41 Problem formulation. |
4.2 Representation of dynamic procesaes.
4.3 Constrainis.
4.4 Performance measura.

t !

RAMMING BELLMAN'S OPTIMALITY PRINCIPLE.
ltistage decision problem,
|

' 5. DYNAMIC PROG

: 3 1 Conversion of the problem to a mu

52 Solution of the general problem.

3.3 Application to the dliscrete-time

3.4 The HIB equation

i 3 Application 1o~ the continuous-time i
Ricatli equation.

linear optimal regulator and the discrete-lime Ricath ecqualion. .

car optimal regulator and the ‘conlinuois-ume

§ G- VARIATIONAL APPROACH :
g 6.1 Elemnents of the caleulus of variations, |
6.3 Derivation of the optimality condition.

6.3 Boundary conditions.

6.4 Specified end points problems, free final lime-specified final sta
wne-free final state problems, free [inal end problems. i

&5 Applicaticn to the continuous-time linear optimal regulater,

4 6 The aeneral Ricathh equation and the algebraic Ricatii equation.

6 5 Numerical issues on the solution of the Ricalli equalion,

e problems, specified finai
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Course Title  : EES36 Systenplidentification
Lee. / Ree. /Lab. : 03700700 Hours per week
Cluss: E10

Course Quiline

Chapter 1: Introduction to system identification
{.1: Review of the various representafions, and properties of Time-invanant linear
Ayslems, e
1.2; Generalilies on system identification; How to buld models, and how Lo verify a
edel.

Chapter 2: Least square theory
2.1: The lifear model
2,2; Identification of the parameters ol a linear model
1.3: Stabistical Properties of the esimated parameters
2.4 Interpretation of the Confidence intervals, and. the vanances of the estimators
2.5: Impertance of the whitness of the noise, and the choice of the explanatory
vanables.
2.6: The recursive Least square algonthm

. Chapter 3: Nonparametric idenfilication ol the impulse respunse of a 5150 LTT system

3.1: Case of non-noisy measurements
3.2: Case of noisy output measurmenents
- Least square method
- Correlalion method
3.3: Tdentification of rational transfer functions

' Chapter 4: Nonparameltric identification of the frequency response af a SIS0 LTI

system
4.1: Review of Fourier analysis
1,2: Estimation of signal spectra
4.5 Statistical Properties of the specirum
4.4: Tdentification of the frequency response & lransfer function using spectral

analysis

( hapter 3: Parametric methods of identification
3.1: Review of the various parametric family of models: Linear , Ready made models
.1: Various criterion of optimisation
.32 Identification of the paramneters of the models AR(p), , ARMAIp.q), and
ARNAK(p.q)
.4 Model properties and simulation

Tl TN

g

_hapler 6: Model validation and Model use
6.1 Nlodel Validation
6.2: Domain of Validity of lhe Model
6.3. Residual analysis

6.4: Use of several models
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Clourse title ¢ . Quality Control
Lec./Rec./Lab. ;3040 Hours per week
Class: EI0

Course Oulline

I-NATURE AND SCOPFE
| I-Introduction
1.2-Defjnitions
1.3-Quality coantrol functions
|.4-Relationship to Reliability

2-ORGANIZATION
2.1-Purpose of Organising
2.2-Location within the Tolal Enterprise
2.3-Internal Organisation of the Quality” Conlral

3-PERSONNEL
- 3.1-Intreduclion
3.2-Labor
3.3-Engineering and Scientific personnel
3.4- Supernisory and Management Personnel

4-TRAINING .
4. 1Training for Labor Posilions
+.2-Training for Engineering and Scienlific Fmiployees
4.3-Training for Supervisory and Management Perscnnel

. QUALITY SYSTEMS AND PROCEDURES

-

-Requirements for Systems and Precedurss
3 2-Systems and Procedures Deiined

3= Syslems and Procedures Analysis

A-The Quality Control Manual

=k S
| =)

L

3-QUALITY COSTS
6.1-Intreduction
 2-Classes OF the Firm’'s Costs
0.3-Quality Costs and Losses
S, -huplementation
6 S-Accounting, for Quality Costs and 1.csses

T-QUALITY MOTIVATION a

7.1-Introduction .
7.2-Elements of Motivation Program
7.3-Motivation and Quality Control’

{
!
g
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§.QUALITY AUDIT

8.1-Systems and Procedures Conformance Aundit
3.2-Systems and Procedures  Effectiveness Audit
8.3-Product Audil

8.4-Orpanizing for Audit

4.5-Conducting the Audit

8.6-Reparting Audit Results

9.CONTROL OF ENGINEERING QUALITY

9.1-Engineering’s Role i Quality Crealion
0,2-Establishing Quality Objeclives
9.3-Selection of Quality Characlenstics
9.4-Spesification of Quality

9 5- Eviluation of Engineering Quality

10-CONTROL OF PURCHASED MATERIAL QUALITY

10.1-Purchasing’s Role in Quality Creation
10.2-Make or Buy Commitees

10.3-Source Selection

10.4-Source Inspection

10.5- Receiving Inspection

10.6-Corrective Aclion

10.7-Surveillance of Warehouse and Storage Facilities

11-CONTROL OF MANUFACTURING QUALITY

11.1-Manufacturing’s Role in Quality Creation
11.2-Evaluation of the production process

I 1.3-Measurement and Measuring Equipinent
11.4-Proceas Contrdl

1 1.5-Inspeciion

1 1.6-Acceptance Sampling

11.7-Quality Information

11.8-Packaging

12 ACTION SUPRPORTING THE PRODUCT AFTER DELI

12.1-Product  Suppert

12.2-Control of Service Publicalions
12.3-Control of spare parts
12.4-Meidification and Repair

12.5-Field resulis e |

AN

¥

LY







