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Day

Topic

Introduction to Electronics and communications department and its importance in
the Engineering 's fields

Explanations to the importance of the projects that are studied through the course
Definitions to the used components in the circuits through the course.

Basic concept of Electrical circuits

Explanation to different types of circuit boards

Recognition to the AVO and practical measurements using the AVO

Explanation and implementation to different electronic circuits (seven segment —
IC-555 -LDR - ...etc.)

How to make Soldering operations using the stripboard and what is the related
problems and how to avoid them.

Introduction to the PCB
Using the Eagle program software to design the layout for an electronic circuit.

Implementation to the electronic circuit on a PCB board, making the related
perforation and soldering operations
Following-up problems that have appeared for different types of layouts

Recognizing virtual labs as a simulator
Evaluating the understanding for all students

LED lighting using Arduino board
IT Essentials

» Hardware Essentials
% Assembling PC or Laptop using Cisco Virtual Activity Lab Simulator

%

e

Web Pages Design and Development
Web Pages’ Design using HTML (Hyper Text Markup Language)

Web Pages’ Styling using CSS (Cascading Style Sheet)

Web Pages’ Development using JavaScript Language

10

Computer Networking Essentials

+« Computer Networking Essentials (Presentation)

% How to make an RJ-45 Network Ethernet Cable (Lab Exercise)

Simulating Computer Networks (like: Point-to-Point Network, A Network
containing a  group of  hubs, switches or routers) using

Cisco Packet Tracer Simulator

\o
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Required Lecture-theater and laboratories

program is installed.

A lecture theater with a capacity of 60 students.
Two labs for practical issues, each with a capacity of 30 students.
Computer lab, containing 60 devices (a device for each student), where an Eagle

Required materials

Name Name s J<d 69 i o pllaal)
(gl B y2) G sl 25md S e alé L ¥
: 15 _ppiall ) 0¥ Aiail 5 ypia ulS]
General Requirements prallin :_’ by : i u»m PR O Qlll Ko
(25) a5 Al ENER
(de-die) Jam st Ll o
e sdl s 1Y
goot (k) .c:\} £ alalay s L Y
&) O
9 volts battery with its connector cdlda <Y
RGB LED (Common Cathode) s IS
R il S0 Y
220 Q, 20 KQ, 10 KQ, 39 KQ
Variable R
il )
100 KQ Ak 0
Chemical Capacitor
INTRODUCTION 1UF/25V il <3y
47 UF & 100 UF
Capacitor PF (104 PF) cll J<3Y
Dip switch (4 pins) il <3
Push button switch (2 pins) cll J<3Y
LED Qs J Y
LDR, (Dark sensor) s <Y
diode [IN 5404 & IN 4001] clda ST
Glass diode il U3y
Transistor NPN [2 N 3904] il <3y
R (470 Q & 220 Q) s g Y
Gl A\
LD _
Gl )
(Dark Sensor) Al O

1
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Variable R (100 KQ) clds U<
Transistor NPN [2 N 3904] s I
NES555 with its base il JA Y
Resistors [1 KQ, 10 KQ, 470 Q] lls I ¢
Resistors [4.7 KQ, 39 KQ, 20 KQ] s Y
Variable R [100 KQ] lds Y
Chemical Capacitor [100 UF / 16 V] lda <8 ¢
Push button [2 pins] Qs Ko
Chemical Capacitor [10 UF / 16 V] Gl U<
IC-555 Capacitor [100 nF] clda g
Speaker [8 Q] Gl U3y

LED I U< ¢

Adis Gabia Hll Ay a ) ppaal cla J<I Y

dayda plaisa e

(i o Qs U< Y
Printed board
o ulaisa ) g by 0y
e dala ) bl ¥ )
Jfidals) -
(2r%00) iz dlad - :
il e 55 5l IS G54 )Y
PCB () J el sSa Lo ¥
() 52 B i )
3l € Al S -

PCB J) m A3 addies (550 ) sl
V) Jie Adlida lulia Ly aa addiy aallal) <1 Jasa ¥
(mm Y) & (mm

(1 mm) & (2 mm) _sid dday -
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Day Topic

Introduction to embedded system
Introduction to Arduino

Arduino pin out

Arduino IDE description

LED on

LED on and off

LED toggle with delay function
Use virtual lab simulator
Assignment / Project: Traffic light

—_—
e 6 o o o o o o o

Buzzer on and off

Buzzer with delay function

Push button switch

Push button switch with LED and buzzer

Push button switches toggle LED lighting

Assignment / Project: Two push button switches toggle LED lighting

[\
e o o o o o

Analog input description with serial monitor

LDR

LDR with LED threshold

Relay module

LDR with relay module

Display variable resistance reading in serial monitor

Variable resistor threshold with LED

Map function with variable resistance

Assignment / Project: Using map function to control LED brightness by
variable resistor

Servo motor description

Servo motor Arduino code

Servo motor controlled by variable resistor

Ultrasonic sensor description

Ultrasonic sensor Arduino code

Ultrasonic sensor with LED and buzzer

Assignment / Project: Ultrasonic sensor with servo motor

~
e 6 o o o o o

LCD description
LCD Arduino code
LCD and ultrasonic sensor to display detection distance
Performing a stop watch project
Assignment / Project: Controlling LCD with ultrasonic sensor, LEDs and
buzzer
e Evaluating the understanding for all students by performing a mini-project for
a specific application like:
» Traffic light systems with LCD for advertising the counter of each

YA
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color state with buzzer alarm in case of yellow “be ready” case

* Non touching Garbage box using ultrasonic sensor and servo motor
with buzzer alarm in case of human arm/ body become very close to
the garbage box

=  Automatic control door gate using IR sensor and servo motor and LCD
for a welcome message for each entered person

s Embedded Course

e Introduction to AVR microcontrollers (Categories - ATmegal6/32
Microcontroller architecture - ATmegal6/32 Microcontroller pins -
ATmegal 6 Microcontroller clock sources

e ATmegal6/32 Microcontroller - input/output ports

e ATmegal6/32 Microcontroller input/output pins programming

e ATmegal6/32 Microcontroller Interfacing with LED

v Communication Basics Course

e Introduction to communication systems (Communication operation —
Types of communication channels — Problems facing communication)

e Use the MATLAB to generate different signals such as sinusoidal signals,
saw-tooth signals, and triangle signals in both time-domain and frequency
domain.

e Playing an audio in MATLAB and Plot its spectrum to show its frequency
content

e Add a noise to the transmitted signal and plot it to show its effect at
receiver side

e Reading a text in the MATLAB

e Show the effect of noise on the transmitted text for different SNR values

Perform an assignment and comment on the results

s Embedded Course
e ATmegal6/32 Microcontroller Interfacing with push button
e ATmegal6/32 Microcontroller Interfacing with 7-segment
e External Interrupts (introduction — request — control unit -
nesting and priorities — timing - ATmegal6/32 external
interrupts registers)
¢ Communication Basics Course
e Understanding modulation types used in communication
systems
e Understanding Amplitude Modulation (AM) and
demodulation operations

e Use the MATLAB to:
= Perform AM modulations for different modulation index values (DSB
—DSB-SC)
= Perform the AM demodulation operation
* Draw the spectrum for all the signals

V4




MODERN ACADEN Y |

FOR ENGINEERING AND TECHNOLDGY
J Yoo¥y oyl 5yl

* Add noise to the transmitted signal to show its effect in the receiver
= Perform an assignment and comment on the results

s Embedded Course

e Introduction to timers

e Atmegal6 timers

e Timer operation modes (Overflow — Compare - Pulse width
modulation - Atmegal6 timer( registers)

%+ Communication Basics Course

e Understanding Frequency modulations/demodulations

8 o Use the MATLAB to:

* QGenerate an Information Signal and a carrier signal

= Perform a FM modulation operation

= Perform a FM demodulation operation

* Add noise to the transmitted signal to show its effect in the receiver

= Use the subplot function to plot all the signals in both time and
frequency domain

Perform an assignment and comment on the results

s Embedded Course
o ATmegal6 Microcontroller interfacing with keypad
e ATmegal6 Microcontroller interfacing with LCD

9 «» Communication Basics Course

e Use the Simulink to perform modulation operations

e Evaluating the understanding for all students by performing a mini-
project

®,

¢ Embedded Course

e ADC introduction

e ATmega32 ADC

e ATmega32 ADC registers

e ATmega32 Microcontroller interfacing with potentiometer
¢ Communication Basics Course

o Digital communications (Types - BPSK
10 modulation/demodulation)
o Text transmission using BPSK in MATLAB
o Effect of noise on the received text for different SNR values
e Mini-Project: a MATLAB program to transmit an information signal

(such as an audio or image signals) and making a communication process

using a modulation operation, adding different noise levels and showing
the demodulated signal and give valuable comments on the results

o Evaluating the understanding for all students
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Required Lecture-theater and laboratories

e A lecture theater with a capacity of 60 students.

e A laboratory containing desktop computers (a device for each student), where
Arduino IDE, Proteus professional with Arduino, and microchip studio
programs installed for Arduino and Embedded systems courses

e A laboratory containing desktop computers (a device for each student), where
a MATLAB program is installed for communication basic course.

Name i J<I o gllaal)
LCD (16X2) &ili 1
3 lally (53 1
<l gl il 1
D5 50 8 e 1
Aa 5 e 1
sbian 33 ) 5 1
(et - ae) Sl 15
(S to Jwe) el 20
cal g 4 4, jlay 1
L5528 4 50 1
L5208 Al 1
A s ddla 1
LED 5
IX 1
LDR 1
sl YY 4 daslia 10
o5l SLS ) daglaa 10
day & (i g 2
LM 35 1
(p~ Y+) USB type B Jis 1
sisl siga 33 )5 1
ol SLS 04 3 juxia da gl 2
DS Ak 1
as) SLS £,V daslae 5
Multiplexed 2-digits 7-segment display - 1
Common Cathode (Ten pins)
AVR Development Kit 1
(Eta32mini)
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Assessment Timin Grade
Method & (Degrees)
Assignments/Ta Daily
sks Pass or Fail
Final Prqjects 5™ and 10™ days
evaluations

Total Pass Or Fail
D58l e L) (aje axy ) emall ddiaadl ALY e 7Y 0 i il callall 2 land) 2y LS
ALY Al e alall (s sinall Gial sain) A4S o sl s Cladly Al Fleadl il e J ghsal

20 sY) (AR G it Aty 4l o Sad

Use a multi-meter to measure a fixed (or variable) resistance

Make a series (or parallel) connections of different resistors' values and
measure the relative voltages and currents

Make some soldering operations

Discuss the operation of a given circuit, showing the function of each
component used

Design a PCB using an Eagle program for a Mono-stable (or an astable)
operation using [C-555

-:(Arduino course) (AU A1l qu il Al aniil) 7 dad

Use the Arduino-UNO board to make:

e Traffic light systems with LCD for advertising the counter of each color
state with buzzer alarm in case of yellow “be ready” case

e Non touching Garbage box using ultrasonic sensor and servo motor with
buzzer alarm in case of human arm/ body become very close to the garbage
box

1
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Automatic control door gate using IR sensor and servo motor and LCD for a
welcome message for each entered person

Introduction to Embedded ) A&l Adal) quoall Luilly apdil) gz 3lad

-:(systems course

Describe the ATmega32 microcontroller architecture

Use the AVR development kit (Eta32mini) to:

= Display a potentiometer (or a temperature sensor) value on a LCD,
describing how to use the relative data sheet

= Write a program to control a binary counter from 0 to 7 using 3 LEDs
with 2 push buttons using external interrupt INTO and external interrupt
INTI. If push button 1 is pressed the counter increments by 1 for each
press till 7and if push button 2 is pressed the counter decrement by 1 for
each press till 0.

Communication basics ) ASGI Ad cuoall Lwdlly auiil) 7l

-:(course

Use the MATLAB program to:

Display a time-domain signal (sinusoidal signal or a recorded sound signal)
and display its frequency domain content. Then, add a noise and give
valuable comments on the results for different SNR values

Make an AM modulation with different modulation index's values and show
the relative time domain and spectrums, when transmitting different signals
(sinusoidal signal, any other periodic signal or a recorded sound signal)
Transmit an analog information signal (such as an audio or image signals)
and make a communication process using a FM modulation/demodulation
operations, adding different noise levels and show the demodulated signal.
Then, draw the modulated and demodulated signals in both time and
frequency domains and give valuable comments on the results.

e Use a BPSK modulation/demodulation operations to transmit a text signal

and measure its performance for different SNR values. Then, give a valuable
comment.

v
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ELC 160, Total Number of Students = 2 Students

2

Number of students *
Percentage ‘

Fail

Pass

ELCNO60, Total Number of Students = 5 Students

3
2 .
. %
Number of students

Percentage ‘

Fail

Pass

YA
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ELCn060, Total Number of Students = 498 Students
483

Number of students ﬁ
Percentage ‘

Fail

Pass

ELC 260, Total Number of Students = 6 Students

100.0%
100.0% g
0. O%
0,
Number of... A
O 0,

Communication Basics...
Percentage Embedded Systems...

Final Statistics...

ELCN160, Total Number of Students = 13 Students

11
7
4
1 .
1 | 80.0%
2 20.0%
87.5% .U%
- L . - -
Number of students

% 12.5%
15 45% d - o _
a Communication Basics
Embedded System®umber of Students = 5 students
Final Statistics Number of Students = 8 students

Number of Students = 13 students

Percentage

Ya
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ELCn160, Total Number of Students = 112

Students
107 90
17
2
< @ - =_
5
-l
Number of students - o N

Communication Basics
Embedded Syst&lomber of Students = 19 students
Final Statistics Number of Students = 93 students

Number of Students = 112 students

Percentage -l
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CERTIFICATE

This is to certify that

Ziad Ahmed Salem Mohamed

has successfully completed the training Program

" Transmission Way To The Future Package “

(Optical Fiber, SDH & DWDM Technology )
= July 2-13, 2023
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