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Computer and Control Engineering

Program Specification

A. Basic Information

e Program Title: Bachalor Degree of Computer and Control Engineering (CCE).

e Program Type: Single

e Department responsability: Communication and Computer Engineering Depatement
e Dates of program specifications approval: 2019

e Year of operation: 2024/2025

B. Specialized Information

1. Educational objectives of the computer and control engineering Program

The computer and control engineering program adopted the NARS attributes for
engineering and computer and control engineering. The computer and control engineering

program aim (graduate attributes) to

1. Applying basic engineering sciences, principles of algorithms, and theories of
computer science in the modeling and design of computer and control systems.
2. Analyzing, implementing, modeling, designing, and testing various computer

control systems, operating, maintaining, and repairing them, as well as designing and
implementing integrated systems, computer-related electronic devices, and modern
software systems used in building computer systems.

3. Implementing, modeling, and designing database systems, analyzing, and
designing computer networks, communication systems, defining specifications and
necessary equipment for them, as well as designing websites and mobile applications.

4, Applying the acquired knowledge in the implementation of pattern recognition
techniques, signal /image processing and analysis, as well as the design and modeling of
various artificial intelligence systems and their control.

5. Apply engineering methods, tools, and skills in the field of computer and control
technology to be able to analyze and model engineering problems and choose the
optimal solution for them.

6. Developing self-learning skills and focusing on scientific research, effective
communication, technical presentations, preparing reports, and providing them with team
work ethics.

7. Application and implementation of applied and research projects in response to
the needs of society and the development of the environment in accordance with the
highest quality standards.
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2. The Attributes of a Computer and Control engineer

A) General specifications for a graduate of computer and control engineering

program.

. Mastering a wide spectrum of engineering knowledge and specialized skills, also can apply
acquired knowledge using theories and abstract thinking in real-life situations.

. Applying analytic and systemic thinking to identify, diagnose and solve engineering problems
with a wide range of complexity and variation.

. Behaving professionally and adhere to engineering ethics and standards.

4. Leading / working in a heterogeneous team of professionals from different engineering
specialties and assume responsibility for own and team performance.

. Recognizing his/her role in promoting the engineering field and contribute to the development
of the profession and the community.

. Value the importance of the environment, both physical and natural, and work to promote
principles of sustainability.

. Applying and using techniques, skills, and modern engineering tools necessary for
engineering practice.

. Having full responsibility for own learning and self-development, engage in lifelong learning
and demonstrate the capability to engage in post-graduate and research studies.

. Communicating effectively using different modes, tools, and languages with various
audiences; to deal with academic/professional challenges in a professional and creative
manner.

10. Demonstrating leadership qualities, business administration and project management skills.

B) Special specifications for a graduate of computer and control engineering

program:

1- Mastering the acquired knowledge for modeling, designing, implementing, and operating
computers and electronic devices related to computers, network systems and automatic
control systems, and embedded systems also  determining the specifications , equipment

necessary for them and also its maintenance, and repair.
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2- Mastering the application, development and design of various artificial intelligence systems,

image processing techniques and pattern recognition, as well as developing and designing

databases, websites and mobiles and satellites applications.

3. Learning Outcomes (LO's)

3.1 Competencies of engineering graduate (Level A)

The engineering graduate must be able to:

A- General Engineering NARS Competencies in 2018
Identify, and formulate complex
ALL engineering problems by applying
Identify, formulate, and solve ' engineering  fundamentals,  basic

AL complex engineering problems by science, and mathematics.
applying engineering fundamentals, Solve complex engineering problems
basic science, and mathematics. AL? by applying engineering

" | fundamentals, basic science, and
mathematics.
Develop and conduct appropriate A2 1 Develop and conduct appropriate
experimentation and/or simulation, ' experimentation and/or simulation.
analyze and interpret data, assess, _
o Analyze and interpret data, assess, and

A2 | and evaluate findings, and use o o

o o evaluate findings, and use statistical
statistical analyses and objective | A2.2 o o

o ) analyses and objective engineering
engineering judgment to draw ) )

) judgment to draw conclusions.

conclusions.
Apply engineering design processes Apply engineering design processes to
to produce cost-effective solutions | A3.1 | produce cost-effective solutions that
that meet specified needs with meet specified needs.

A3 | consideration for global, cultural, A3 Illustrate contextual constraints such
social, economic, environmental, " as global, social, cultural, economic,
ethical, and other aspects as environmental, ethical and
appropriate to the discipline and sustainability imperatives as an
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within the principles and contexts of integral part of the design process.
sustainable design and development.
Utilize contemporary technologies, Utilize contemporary technologies,
codes of practice and standards, codes of practice and standards,
A4 | quality guidelines, health and safety | A4 | quality guidelines, health and safety
requirements, environmental issues, requirements, environmental issues,
and risk management principles. and risk management principles.
) _ Identifies current developments and
Practice research techniques and | A5.1 ) o
_ o technologies related to engineering.
A5 | methods of investigation as an i i i
) ) Applies selected research literature in
inherent part of learning. A5.2 S
the engineering approaches.
Apply  fundamental  engineering
processes and the project management
tools to the planning, design,
AL simulation, and execution of project
Plan, supervise and  monitor " | work.  Plan implementation  of
A6 implementation  of  engineering engineering projects, taking into
projects, taking into consideration consideration other trades
other trades requirements. requirements.
Supervise and monitor
implementation of  engineering
A6.2 ) ) _ i )
projects, taking into consideration
other trades requirements.
Function efficiently as an individual Function efficiently as an individual
A7 |and as a member of multi-| A7 |andasa member of multi-disciplinary
disciplinary and multicultural teams. and multicultural teams.
Communicate effectively _ ) _
) ] . Communicate effectively graphically,
graphically, verbally and in writing ) o )
A8 ) ) ) A8 | verbally and in writing with a range of
with a range of audiences using ) )
audiences using contemporary tools.
contemporary tools.
A9 | Use creative, innovative, and flexible | A9.1 | Use creative, innovative, and flexible
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thinking and acquire entrepreneurial

and leadership skills to anticipate and

thinking to anticipate and respond to

new situations.

respond to new situations.

Acquire entrepreneurial and

A9.2 | leadership skills to anticipate and
respond to new situations.
Acquire and apply new knowledge, Acquire and apply new knowledge,
Al10 | and practice self, lifelong and other | A10 | and practice self, lifelong and other

learning strategies.

learning strategies.

2.2 Competencies of basic electrical engineering (Level B)
The electrical engineering graduate must be able to:

B- Electrical NARS Competencies in 2018

Select, model, and analyze
electrical power systems applicable
to the by
applying concepts  of

generation,

specific
the

discipline
Bl
transmission, and

distribution of electrical power

Bl.1

electrical
the

Select, and model, power

systems applicable to specific

discipline by applying the concepts of
and

generation, transmission,

distribution of electrical power systems.

Analyze electrical power systems

applicable to the specific discipline by

systems. B1.2 | applying the concepts of generation,
transmission, and  distribution  of
electrical power systems.
Design an electrical/electronic/digital
system or component for a specific
Design, model and analyze an Bet application: and identify the tools
electrical/electronic/digital system required to optimize this design.
B2 | or component for a specific Model and analyze an
application: and identify the tools electrical/electronic/digital system or

required to optimize this design.

B2.2

component for a
specific application: and identify the
tools required to optimize this design.
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Design elements, modules, sub-systems,

B3 1 or systems in electrical/electronic/digital

' engineering using technological and
professional tools.

Design and implement elements, | B3.2 | Implement elements, modules, sub-
modules, sub-systems, or systems systems, or systems in
B3 |in electrical/electronic/digital electrical/electronic/digital engineering
engineering using technological and using technological and professional

professional tools. tools.
Identify the tools required to optimize

B3.3 the design of an

electrical/electronic/digital system or
component for an electrical application.
Measure the performance of electronic
circuits, instrumentation, sensors, and
_ communication systems using
Estimater and  measure the | B4.1 ) ) )
appropriate lab equipment effectively
performance of an
) o and safely.
B4 electrical/electronic/digital system
and circuit under specific input i
o ) Estimate and evaluate the performance
excitation and  evaluate its _ o o
o - o of electrical/ electronic drivers, circuits,
suitability for a specific application. _ _

B4.2 | instrumentation, sensors, and actuators
as stand-alone systems or as part of
electronics and communication systems.
Take on suitable national and

Adopt  suitable national and BE 1 international standards to carry out
international standards and codes to ' specialized communications  systems
B5 | design, build, operate, inspect, and designs.
maintain electrical/electronic/digital Examine the design of different in
equipment, systems, and services. B5.2 | electrical/electronic/digital  equipment,
systems and services based on national
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and international codes.

3.3 High specified competencies (Level C)

In addition to the competencies for all engineering programs (Level A) and the competencies for

the basic electrical engineering discipline (Level B), the Computer and Control Program

graduate must be able to (Level C)

C- Computer and Control Engineering ARS

Recognize, Explain, Analyze, Recognize, explain, and describe
describe, develop computer | C1.1 | computer hardware and computer
c1 hardware, software developing software.
applications, information Analyze and  develop  software
technology systems and its user | C1.2 | applications, information technology
interface systems and its user interface.
Apply and  develop  new o1 Apply, develop, and design artificial

- methodologies to design artificial intelligence and database systems
intelligent systems, data base and Apply new methodologies to design
signal / image process. Coz signal /image processing techniques
Explain, describe, analyze, and Explain, describe, and analyze embedded
design, simulate, model, | C3.1 | systems, control systems and their
implement and test embedded applications.

C3 | systems, control systems and their Design, simulate, model, implement and
applications to achieve acceptable 3 test, embedded systems, control systems
quality measure. and their applications to achieve

acceptable quality measure.
Explain, describe, analyze Explain, describe , analyze principles
principles and advanced topics and advanced topics related to cloud

C4 related to cloud computing, big | C4.1 | computing, big data, computer networks,

data, computer networks,

cryptography, and communication

and communication

cryptography,
systems, for network's performance,
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systems, for network's Control and  troubleshooting  and

performance, control and Ccar maintenance all types of systems.
troubleshooting and maintenance '

all types of systems.

4. Academic Standars
National Academic Reference Standards (NARS 2018) was adapted.

5. Bookmarks

The program Competences were prepared by taking the faculty members opinion.

- The program Competences were reviewed by two external reviewers accredited by
the National Authority for Quality Assurance and Accreditation of Education,
namely:

1- Prof.: EISayed M. Elrabeay (2021/2022)
2- Prof.: Osama Elsayed (2021/2022-2022/2023)

- UMass Lowell- Electrical & Computer Engineering, USA

https://www.uml.edu/catalog/undergraduate/engineering/departments/electrical-

computer-engineering/learning-outcomes-ece.aspx

— Computer Engineering Department FT-EIC ITS, Indonesia

https://www.its.ac.id/komputer/academic/program-leaming-outcomes/

- Electrical Engineering & Mechanical Engineering Departments Accredited by
National Board of Accreditation (NBA), India

https://www.mmcoe.edu.in/index.php/computer-engineering/computer-

engineering/learning-outcomes

— Electrical Engineering & Mechanical Engineering Departments Accredited by
National Board of Accreditation (NBA), India

https://www.mmcoe.edu.in/index.php/computer-engineering/computer-

engineering/learning-outcomes

- UMass Lowell- Electrical & Computer Engineering, USA

https://www.uml.edu/catalog/undergraduate/engineering/departments/electrical -

computer-engineering/learning-outcomes-ece.aspx
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- Karmaveer Adv. Baburao Ganpatrao Thakare College of Engineering, Maharashtra
https://kbtcoe.org/wp-content/uploads/2021/03/Instru-Control_PSOs-COs_19-20-

compressed.pdf

— Computer Engineering Department FT-EIC ITS, Indonesia

https://www.its.ac.id/komputer/academic/program-leaming-outcomes/

- Devi Ahilya University, USA

https://www.mdc.edu/asa/documents/competencies/pdf/EET4730C%20Feedback%?2

0Control%20Systems.pdf

6. Program Structure and Contents:

6.1 Program duration: The duration of the program is five academic years, including the

preparatory year

6.2 Program Content:
The following are the subjects taught during this program

Preparatory Year

First Semester

Teaching Hours Marking Subject Area
14 n
[5] by o
— o — o
S| 215/ 8| |2 |5| £|25
3 = E(Z|] €3] §| 2|0 3] E188
/) Course Name ol — 2 ] x~ 3 = > - | o| 3| T = o/
© g3 8| 2l 3| 8| dls| | &l €| 2| &8 2 = |3
S|'Gl = < p = = =1 L IS T 2 4, 2 5 “q:) 24
Sl g 8| ® 5] 5 o S 3 S| 2| ] 22| & - |u 9
o| £ S| S = S = S = T % 8| B2 | c |-
dlwjel sl S| > 8|18 Ole|g|lg| e & = |89
i = sl sl & 2| 5| & S| B |58
< s —_ %) = = ) o =
2 S|l S| 3| wWw| 3 S| T |<A
(@} [a
e o0
PHM | Mathematics
202 - | 4o |6 | -] 2] 150 \
011 (1)
PHM .
Physics(1) |2|1| 2| 5 |9 | 30 | 3 | 2] 150 \
013
PHM ]
Mechanics (1) | 2 | 2 | - 4 90 | 60 - 2 150 \
015
Engineering
ARC L
oy | Projection |12 - | 3 |eo |40 | - |2[ 100 \
drawing (1)
CHE .
1y | Chemistry(@) f2 1| 1| 4 |60 | 20 | 20 f 2| 100 \
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HUM Computer
_ 1|-] 2| 3|3 |w|w]2]|s [
013 skills
Technical
HUM .
o1 English 1l-l1] 23 |w0|w0]1] 5|V
language(1)
Total 11|18 | 6 25 750 5 17 3
Second Semester
Teaching Hours Marking Subject Area
€a n
—~~ 8 - 8 =2
S| ¢| 5|8l e|g | 5| £l25
2 c =8l 2|8 & 2|2 | 8| & |58
S Course Name ol — 2 < X~ s | = S | | 3| © i = |88
(@) B 8 = > 4 S L|>j c © = & o = =) o | £
= | .2 [&] o L o 1733 c =) o — FeT) o9
2ol 5| £l | 2| s|%| E|E|E|2|8s5| 8| |59
slel 8| sl g 5| &S] B3| 2| 2| 5|28 2| - |W
x| & 8 = 3 = > 0 3 c Q| £ c o d
|l Wl o S} = > Q (@] O gl 0 ] =2 o> TS | D 9
[ = o = S| 2 =| o c = |= 4
a S 8 S| =| 2| < Crl o |a.d
g °c | | 8| G| B ol S 123
i F |l S| @ s z| 2 |49
o m [a
wn
PHM | Mathematics
202 -] 4o |60 | -]2] 150 \
012 (1)
PHM )
Physics(1) | 2|1 2| 5 | 9 | 30 | 30 | 2 | 150 \
014
PHM _
Mechanics (1) [ 2 [ 2| - | 4 | 90 | 60 | - | 2 | 150 \
016
Engineering
ARC L
ol projection 1121 2 5 60 | 20 | 20 | 2 | 100 \
drawing (1)
PHM Production
1] - 2 3 45 15 15 2 75 \/
017 technology
The history of
HUM . .
014 Engineering | 2 | - | - 2 50 25 - 2 75 \/
and technology
Technical
HUM .
English 1-11] 23| w|w]1] s |V
012
language (2)
Total 11(7| 7 | 25 750 | 4 3 13 | 5
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=

First Year (General)

First Semester

Teaching Hours Marking Subject Area
é 7]
st <5} o
~— Q h—d
S| ¢35/ 8| el% | 2| £los
o s | 5| €| 2| m S| ® |S3
8 | Course Name i el El | §lZ] 2] 8 | 21 5|89
© 818 8| 3| 2| 5| d|ls| 2| &| &l 2| s8] 2 = |9
S8l gl 21| | 5|2l 2€|E|l&| 2 g2 5| &|28
slsl 8| =l &8 5| 8| ¢ S| 22| s|8g| &| T |&© 8
3 x| = 3 k=1 > 5 =] 8 %) 3 < 3 = c |- g
= Sl S| > |2l 2|28l £l57 2 |28
= el B[S/ 5|22 |5 B |53
2 °cC|l=B| 3| uw| & 21 3 |<A
o m [a
(2]
S| Cireuits(1) 2|1 1| a4 |90 |30 |30 |2][ 0 v
Electronic
ECE N
120 devices 2 1 3 60 40 2 100
Electronic
El(llf measurements | 1 | 1| 1 3 75 | 25 | 25| 2 125 v
1)
PE?" Math. (3) 202 -] 460 | 4| - | 2] 100 \
Pl';g" Physics(3) | 2|1 1| 4 | 75 | 25 | 25 | 2 | 125 \
Mechanical
ECE S 21| - | 3|60 |4 | - | 2] 100 v
114 engineering
Selective
Hllé?/l Humanities | 2 | 2| - 4 30 | 20 - 1 50 \
course (1)
Total 13/ 8| 4 25 750 4 8 10 3
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Second Semester
Teaching Hours Marking Subject Area
3 2| o
= 2 = 2 o =
. 2l €2l zlg & g g |E8
— [&] = )
S | CourseName | | o — | £ E| « S ] =S 218 3| =2.] 2] 5|84
© 818 5| 3| 5| 8| &|ls| 2| &2 58 2 2|59
S| 'O 5 = = = = = 2 IS 35} 8’ n c 21:.) qq_: 8’:
o §| 8 = o) = o S > =) = = 20 5] w 9
© - 5] i T +—= ° %
| 4] o 5] = > |5} o) O oS 17 Q =% = s | o 9
[ ; © —_ c ] = o c - |= g
o e © S = o| & o o | d
< b= — n c = e} =
X o [ S| W < © 2 =
| ~ S| m S 7 o <
o 8 o
wn
El(l:f Circuits(2) | 21| 1| 4 | 90| 30| 3 | 2| 150 v
Analog
ST | electronic |2 | | 1| 3 |60 | - |40 |2 100 v
circuits
ECE Electronic
measurements | 1 | 1| 1 3 75 | 25 | 25 | 2 | 125
113
.(2) -
Elg('f Logicdesign | 5 | | 1 | 3 |60 | - | 40| 2| 100
Pl'gg" Math. (4) 212 - 4 | 60 | 40 - 2 | 100 v
PlHSZA Physics(4) |2 |1 1| 4 | 75| 25 | 25 | 2 | 125 v
Selective
ngg/' humanities 2 11| - 3 30 | 20 - 1 50 \
course(2)
Total 1316 5 | 24 750 | 3 8 7

- Circuits (1, 2) - (Electronic devices, analog electronic circuits) - Electronic measurements (1, 2)

- Mathematics (3, 4) - Physics (3, 4) are considered as continued courses.
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L
Second Year (General)
First Semester
Teaching Hours Marking Subject Area
8 o 2| o
= = L o
. 2| €12 Elg g | 2| < B8
e} (& =
3 Course Name ol _ 2 g X~ s | T S S N e & s 184
O gl 8| 2l x| 5| d|ls| =« | &| €| 2| 58| 2 = |
5|8l =| 2| ¢ = | = | = 1 E| 3| 2| ge| 5| & 57
sle el sl e| 5| E|E| B|2|2|5| 8 g| - |94
Jldla] 8l E| £ 8lAa]l Ol 8| gl &Eal 5 5183
[t © — [ ] —_ c — = g
= o = ] | £| ol & @ o |o 9
< S S| 8| O B o L ey
m| || o p= 5| 2 |<9
8 @ =
ECE Electronic
S 21 1] 49 |3 |3]2] 15 \
222 | circuits analysis
ECE Signals and
l2]2 -] a6 4| -]2]| 100 \
240 | Systems Analysis
ECE _
Microprocessor | 2 | - | 1 3 60 - 40 | 2 100 \
281
ECE Structural
© l2|-|1| 3|60 | - | 4] 2] 100 \
282 programming
PHM )
Mathematics(5) | 2 | 2| - 4 60 | 40 - 2 100 v
251
uality control
HUM a Y ]
- and quality 21 - - 2 30 | 20 - 1 50 v
assurance systems
ECE | Electromagnetic
_ 211 - 3|60 |4 | -|2] 100 \
270 fields
Total 14(6| 3 | 23 700 2 4 11 6
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Second Semester
Teaching Hours Marking Subject Area
8 g o
S| 2| 5| 5| el 3 Sl £ |29
2 e e| 2| |3 E| 2|8 |§| 8|53
S [CourseName | | | | 2 S| x| 8|=| =212 &| 3| =.,| 2| & |88
© 818 8| 3| 5| 8| 8|ls| 2| &2 58 2 2|59
Zlel gl =l | 2| s|=5| £ |5 S| 2|85 &8| €|8¢
sl 8| sl €| 5| S|El 3|25 & = U]
1| 4l 1) = s> S| A O =) ﬁ | 90| 5 s |89
i slel sl & E| 5| & S| B |58
s| 8|s| 3| 5|8 ol & |23
g F 3| a s 2| 9§ |<9
(@} [a
s 0
ECE Integrated
T 22| - | afleo|eo| -] 2] 150 V
223 circuits
ECE | Electromagneti
22| -] a6 |4 | -|2] 100 V
271 c waves (1)
ECE Analog
S l2f1] 1] 4|9 |[30]3]2] 150 V
244 | communication
ECE | Digital signal
grasena ol - 3 leo| a0 | - |2 100 \
242 processing
Object-
ECE _
oriented |2 |-| 1| 3 |60 | - | 40| 2] 100 V
283 _
programming
Random
ECE|
signalsand |2 |1| - | 3 |60 |4 | - | 2] 100 \
241 _
noise
EPM Electrical
o201 -] 3604 | - | 2] 100 \
249 machines
Total 14|8| 2 | 24 800 3 11 10

- (Analysis of electronic circuits, integrated electronic circuits) - (Electromagnetic fields,
electromagnetic waves (1)) - Programming (structural, object) are considered continued

courses.
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Third Year (Computer and Control Engineering)
First Semester
Teaching Hours Marking Subject Area
4] n
= 2| = L 3 g
. 2| €2 Elg g | 2| < B8
e} (& =
3 Course Name ol _ 2 g X~ s | T S S N e & s 184
© 8lg 8| 2| x| 5| dls| | &l /8| 58| 2 = |<
5|8 =l 2| L] 2| s|2| 2|lE| |2 42| 35| & |2F
slel 8| sl | 58| S| E| 32| 25|28 8| = |Wg
J4ldla|l 8l E] £l 8lal o|ls| 8l el gEal 5 5|88
[ > (&) —_ o [<5} = IS =2 = g
= s|le|l 8| &l 5| 5| 2 S| 5 |28
sl 5| =| 8| 4| B ol 5183
| " ‘S| m s @ o <
3 B =
CCE Digital
~ 1202|159 |3 |3]2] 150 \
345 | Communication
CCE | analog Automatic
211 -] 3|60 |4 | -] 2] 100 \
384 Control
CCE Computer
_ 201 - | 3|60 |4 | -] 2] 100 \
330 | architecture (1)
CCE
Datastructures | 2 1| - | 3 | 60 | 40 | - | 2 | 100 \
332
Specialized
CEC )
Selectivecourse | 2 | 1| - 3 60 | 40 - - 100 \
3XX
1
EPM | Electrical power
S 21 - 3|04 | -] 2] 100 \
339 engineering
HUM | Legislation and
11| -] 2|3 |2 -1]1] 50 \
352 Contracts
CCE | o
Field Training(1)| - | - | 2 2 - 20 | 30 | - 50 \
39X
Total 13(8| 3 | 24 750 2 | 6 5 2 9
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Second Semester

Teaching Hours Marking Subject Area
4] 17}
= S| & Q s| 2
. 2| €2 Ele g | 2| < B8
e} (& =
3 Course Name ol _ 2 g X~ s | T S S N e & s 184
O gl 8| 2l x| 5| d|ls| =«| &| €| 2| 58| 2 = |
slels| Els| 2| | €| 5|5 & 25| 8| €25
slel | sl €| 5| S|El B3|2| 25|28 & = U
4lagla|l 5| | 2| 8lal ©| -] 8| & ev| 5| & |83
[ ; © —_ c Q = > c - |= g
|l 2 |l=| 3| 5| B ol 5183
Ql " ‘S| m s @ e 2
3 @ =
CCE | Electromagnetic
2|1/ 1| 4 |9 |30 ]|3][2] 150 V
372 waves (2)
CCE o
Digital control | 2 | 1| - 3 60 | 40 - 2 100 \
385
CCE Computer
_ 211 1] 4|60 | 20| 2] 2| 100 \
331 | architecture (2)
Design of
CCE o
304 electronic circuits| 1 [ 1| 2 4 60 | 20 | 20 2 100 v
by computer
CCE
Databases 2|11 2 5 90 30 | 30 2 150 \/
333
Specialized
CCE ]
Selectivecourse | 2 | 1| - 3 60 | 40 - 2 100 \
3XX
)
Selective
HUM .
351 humanities course| 2 | 2 | - 4 30 | 20 - 1 50 \
@)
4
Total 13|18 6 | 27 750 8 15
- Control (analog, digital) - Computer architecture (1, 2) are considered as continued courses.
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Fourth Year (Computer and Control Engineering)

First Semester
Teaching Hours Marking Subject Area
] 17
~—~ [} — (&) 3 =2
. S| €&l gl elg |5 £ B8
(18] = O © = o)
3 Course Name Wl 1 2| §1 « E1 < s |2 & 5| o ol 5 |88
O 8lgl 8| 2| x| B8l dlsl | &l |2 g8 2 = |<
s|3l 2| &Y =] |2 2|€E|&| 2| a2|s| &|23
clg 8l 5| & 5| B|E|] 3|2 =|5|ee| | 5|89
J|ldlae] Bl E| £ 8|38l oflz| 8| e Ea|35 5(BBY
i el 8|8 |3 & | 5| 8|59
a1l 5|l §|l=|3| 2| € s 8|82
S| FlS|a| Y= |g| &<
3 @]~
CCE Computer
21| 1| 4 160 | 20| 20| 2 | 100
462 network(1)
CCE Operating
21| - 3 60 | 40 - 2 | 100
434 Systems
CCE Artificial
) ) 2 11| - 3 60 | 40 - 2 | 100
435 intelligence
CCE | Programming
% 2 -l 1] 3|60 | - 4] 2] 100 \
411 engineering
CCE | Advanced control
T 21 - 3|04 | -] 2] 100 \
486 engineering
Specialized
CCE )
Selective 211 -] 3|60 |4 | -|2] 100 \
4AXX
course(3)
Specialized
CCE )
Selective 2|1 -] 3|60 |4 | - |2] 100 \
4XX
course(4)
CCE Graduation
_ 1]-{3] 4] -3 2]|-]|s0 v
490 project
Total 15(6| 5 | 26 750 12| 4
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Second Semester

Teaching Hours Marking Subject Area
«u n
~—~~ 8 +— (&) 8 =2
© e 1+ —
B | Course Name o 1 2] B « EIZ] S |2 g £ 2|l 5 8§
O B 8 = = x S 3 e © = & o = ol - |
s/ 8 2| 2| Y| 2| |2 ¢|E| &8 2 28| c| & |28
Slgl 8l 5| &§| 51 81¢€| 2|2/ =|<=|8e| 8| 5 |09
(5] s — — = o = S (@] T » g *(—U' o i= '8 - 8
| 4 o |E = > % () (@] -g $ 2 E(/) = < 3 LC’
= sle] 8| &| 2| | & S| © |28
gl 5| =| 8| 4| B e 5183
i = S| @ s 7 DS_’ <A
s 0
CCE Computer
201 1] 4|60 |20 |2 | 2] 100 V
463 network(2)
Computer
CCE ]
45y | GraPhics 2 1) 1| 4 J 60| 2020|2100 \
Applications
CCE o
Datamining |2 |1| - | 3 | 60|40 | - | 2] 100 \
436
Specialized
CCE _
Selective | 2|1| -] 3 |60 | 40| - | 2| 100 \
4XX
course(5)
Specialized
CCE ]
Selective |2 1] - | 3 | 60| 40| - | 2| 100 \
4AXX
course(6)
HUM Project
201 -] 3|3 |2 -]1] 50 \
451 | management
CCE | Field Training
122 -2 |3]-] s \
49X (2)
CCE | Graduation
_ 20-13| 5| - |5s0]|100] -] 150 \
482 project
Total 1416 | 7 27 750 3 4 7 13

- Networks (1, 2) - Project (project grades are delivered by the end of the second semester) are

considered as continued courses.

6. 3 Program Structure
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Total teaching hours and subjects distribution over the subject areas

Subject Area “ o
0 =l c 3 =
-g , 52 &8 L | 2% £ = =
c o =l =2 < i
Subject Se 8585 53 4g | gg %= g 2
Sc| 2 £E3S| E s | 2 2.5 g S
8822 53 8 e 28 | & =
GEDE G £% | a® | 25 ©~ 3 [
2 sa g | e =
Social and Human Sciences 20 14
Business Management 7 5
Engineering Culture 12 8
Mathematics and Basic Science 50 36
Basic Engineering Sciences 76 51
Applied Eng. science and design 72 49
Projects and field training 13 7
Total Credit Hours 14 5 8 36 51 49 7 170
Total actual hours 20 7 12 50 76 72 13 250
Percentage of credit hours 8.3%|2.9% |4.7% | 21.2% | 30% | 28.8% | 4.1% 100%
Percentage of actual hours 8% | 2.8% |4.8% | 20% | 30.4% | 28.8% | 5.2% 100%
_ SRR - 0 B T - - -
Requirements of the Engineering Studies] & | <+ @ o© N & & ©
Sector Committee © | N | ¥ = e < ~
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Subject area " "
5 5 s | 3
L £ . 8% 8| T I
) = @ E.RB| EE < =
Subject g5 25 gon g@on g | 8
== 3 S sS8| 358 < @)
[y = (@) = ] [&] ] [&) — —
>3 @ = &/ 2z & £ 2
University Requirements 20 14
College Requirements 75 51
Requirements for Major Specialization 85 59
Requirements for Minor Specialization 70 46
Total Credit Hours 14 51 59 46 170
Total Actual Hours 20 75 85 70 250
Percentage of credit hours 8.2 % 30 % 34.7 % 27.1 % 100%
Percentage of actual hours 8 % 30 % 34 % 28 % 100%
) N o <)
S 5 o) )
n o e ™ ™ ™
Graduation Requirements \ ] S S
€ X ™ N

From the above table show the credit hours distribution and the requirement of

e The engineering sector of supreme council of higher education

e The Egyptian NARS 2018, 2" edition.

e |t is the evident that the current program fulfills the NARS, The engineering sector

requirements and Graduation requirement.

7. Course Contents

Course Code:
Course Name:

Contents:

. Program Admission Reguirements

e Secondary Egyptian Schools Graduates.

Please look to appendix (3)

e Secondary School Certificate Graduates of other countries are eligible to join this

program if they met the minimum grades set by Admission Office of the Ministry of

Higher Education.
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e The study begins with a preparatory year for all students before specialization in
Electronics and Communications Engineering. Students' departmental allocation is
in accordance with the institute Council regulations.

9. Requlations for Progression and Program Completion

a- The student is considered successful if he passes the examination in all courses of his

b-

class.

The student is promoted to the next higher level if he fails in not more than two subjects
of his calss or from lower classes,

The referred student has to sit the examination in the courses in which he has faild
together with the students studying the same courses. The student gets a pass grade when
he passes the examination successfully. In the case the student was considered absent
with acceptable excuse in a course, he gets the actual grade,

The grades of the successful student in a course and in the general grade are evaluated as
follows:

Distinction: from 85% of the total mark and upwards.

Very good: from 75% to less than 85% of the total mark.

Good: from 65% to less than 75% of the total mark.

Pass: from 50% to less than 65% of the total mark.

The grades of a failing student in a course is estimated in one of the following grades:
Weak: from 30% to less than 50% of the total mark.

Very weak: less than 30% of the total mark.

The B.Sc. general grade for the students is based on the cumulative marks obtained
during all the years of study. The students are then arranged serially according their
cumulative sum.,

The student is awarded an honor degree if his cumulative sum is distinction or very good
provided that he gets a grade not less than very good in any class of study other than the
preparatory year. Moreover, he should have not faild in any examination he has sat in
any other than the preparatory year.
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10. Student Assessment (Methods and rules for student assessment)

| Uommparer and ool Tagiesaring Iregram (Kegdaran 2007
P T =
Gianaral Engirasring MARS {ompeincia Flictrical NARS Compimndes ecimmion sl Commmmbcalion Bt [
iy thrde
AL AZ Ay |aa| as Al w7 | an a3 |aw| m m = ™ e €1 =2 = I
ALD| AL AN |AZT| ARD | AT | A | 450 ) ART| LD | ALT| AT | AN| ASY | A% 2| ase | WD) BAZ]| MED | BIT|NED | MAT| BOE) PN | BET] B | BED| LY OLE| 20 | CR2 O] A CAN | CAE| A | B | T
Final Kiam Bl T E B T i E B T £ E Bl g B B B E AN EREL
W Torms Rz al w N O I ¥ N ENE ¥ . v | . i || e R B EE
Ol Frmm ¥ Ll " ¥ T L " ¥ Ll T Ll ¥ ¥ T " b ¥ T e
Pracdds Faam ’ L ’ ¥ i ’ L T ’ L ’ i ’ T i i EAE]
Aol ey 1
Tmtarisl i|E
Fragicm n
imaimsa™ i ding s 1|8
B pars L
Tl ta e 3|1
[erieshan 3
3 4 ¥ L] 4 LN i 4 ¥|la|n| 3 ¥|a3 5 B L] 5 T 3 i 1 B | 1 E 5 5 4 T L] L 5
T # " 2 4 # il 5 2 [T T T T & ™ T 15 ]

e Teaching methods are implemented using e-learning and hybrid learning methods.

11. Program Evaluation Methods

Evaluator Tool
1- Senior students Questionnaire
2- Alumni Questionnaire
3- Stakeholders Questionnaire
4- External Evaluator(s) (External Examiner (5s)) Report
5- Other societal parties Questionnaire
Title Name Signature

Coordinator of the Dr. Sahar Kamal Hussein
wﬁg’
Program

Chairman of the

Prof. Dr. Salah Elagooz . o
Department Council %

Date of Approval 11/9/2024
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Appendices

Computer and Control Eng. Prog. Specs. Page 25 of 29 2024-2025



Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, ElI-Shorouk City

Department of Communication and Computer Engineering

N\

The Higherinstitute ot Engineering

Appendix (1)

Matrices
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Appendix (2)

The Internal Regulations for the
undergraduate
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Course Specification
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Course Specification
Code: ECE 110 Course: Circuits (1)

1. Affiliation

Department offering the program:

Communication and Computer Engineering

Department offering the course:

Communication and Computer Engineering

Date of regulation approval: 2019
Date of specification approval: 2024-2025
2. Basic information
) o Year/level: 1% year
Code: ECE110 Title: Circuits (1)
Semester: 1% term
Lectures: 2 Tutorial: 1
Teaching Hours:
Practical: 1 Total: 4
3. Course Aims
No. Course Aims

0.1 | Identifying, Analyzing AC and DC electric circuits using different electric circuit

methods. (0.1)

0.2 | Design and implementing of AC and DC electric circuits and their applications. (O.3)

4. Learning Outcomes (LOs)

b2.1 | Design electrical system and identify tools to optimize this design.

b2.2 | Model and analyze AC, and DC circuits.

b4.1 | Measure the performance of AC and DC circuits using appropriate lab equipment

effectively and safely.

b5.1 | Adopt suitable national and international standards to carryout specified AC and DC

circuits for a specific application.
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5. Course Contents

5.1 Lectures and Tutorial Contents

Week Topics Lecture Hours| Tutorial Hours
1 Resistive circuits 2 1
2 DC Circuit theories 2 1
3 Ohms Law, Power Formulas, KCL and KVL 2 1
4 Methods of analysis of DC circuits 2 1
5 Mesh Analysis 2 1
6 Node Analysis 2 1
7 |Superposition Theorem 2 1

Thevenin and Norton Equivalent Circuits 2 1
9 Mid-Term Exam - -
10 |AC circuit theories 2 1
11  |Methods of analysis of AC circuits 2 1
12 |Mesh and nodal analysis in AC circuits 2 1
13  |Superposition Theorem in AC circuits 2 1
14 | Thevenin and Norton equivalent circuits 2 1
15 |Oral/Practical Exam - -
16 [Final Exam - -
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5.2 Practical Contents
Week Topics Practical Hours
1 |MEASUREMENTS 1
2 |VERIFICATION OF OHM’S LAW 1
3 |RESISTANCE IN SERIES AND PARALLEL 1
4 |VOLTAGE AND CURRENT DIVIDER 1
RULE
5 |KIRCHOFF’S VOLTAGE AND CURRENT LAW 1
6 |[THEVENIN’S AND NORTON’S THEOREM 1
7 IMAXIMUM POWER TRANSFER 1
8 |SUPERPOSITION THEOREM 1
9 |Mid-Term Exam -
10 |Series RLC Circuits 1
11 |Parallel RLC Circuits 1
12 |AC Superposition 1
13 |AC Thevenin’s Theorem 1
14 |/AC MAXIMUM POWER TRANSFER 1
15 |Oral/Practical Exam -
16  |Final Exam -
First Year Course Specification — Regulation2019 Page 3 of 100 2024-2025



Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, EI-Shorouk City
Communication and Computer Eng. Department

(@)

Glpulallg GYLAIVI Awaic
p——1

Cammy

Campater Engnaerg Dept

6. Teaching and Learning Methods
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7. Students’ Assessment Methods
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance to measure b2.1, b2.2,b4.1, and b5.1
2 Reports/ Sheets to measure b2.1, b2.2, b4.1, and b5.1
3 Quizzes to measure (Quiz 1/Quiz 2 / (online/written) | b2.1, b2.2, b4.1, and b5.1
4 Mid-term exam to measure b2.1, b2.2
5 Oral / Practical Exam to measure b2.1, b2.2,b4.1, and b5.1
6 Final exam to measure b2.1,b2.2, b4.1, and b5.1
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7.2 Assessment Schedule
No. | Assessment Method Weeks
1 Attendance Weekly
2 Reports/ Sheets --
3 Quiz 1/ Quiz 2/ (online/written) 50r 10
4 Mid-term exam 9
5 Oral/practical Exam 15
6 Final exam 16
7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E;;'ezn Assessment Method ution zlli\)lglgrzzs) (%) of each E/IZ\)IEI%'ZZS)
Weight g Assessment g
s (%)
Sheets & Reports 7% 2
Attendance 3% 1
Tea}cr_ler Quiz 1(online/written) 20% 30 17% 5
Opinion
Quiz 2(online/written) 13% 4
Mid-term Exam 60% 18
Lab. Attendance 7% 2
. _ 0
Practical / Quiz 1- Lab. Reports 00 17% 5)
Oral . . 0% 30
Quiz 2- Lab. Activities 17% 5)
Final oral / practical exam 60% 18
Final Exam 60% 90 100% 90
Total 100% 150 150
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8. List of textbooks and references

8.1 Essential books (textbooks)

[1] J.W. Nilsson and S.A. Riedel, Electric Circuits, tenth Edition, Pearson Prentice Hall, New
Jersey, 2018.

[2] Irwin, J. David, and R. Mark Nelms. Basic engineering circuit analysis. John Wiley &
Sons, 2020.

8.2 Recommended books:

[3] Mehdi Rahmani Andebili " AC Electrical Circuit Analysis: Practice Problems, Methods,
and Solutions" Springer; 1st ed. 2021 edition (January 4, 2021).

[4] R.C Dorf and James A Svoboda, Introduction to Electric Circuits, ninth Edition, Wiley &
Sons Inc., 2013.

8.3 Periodicals, Web Sites, ... etc. (Any web site for Circuits)
https://www.power-and-beyond.com/whats-the-difference-between-ac-and-dc-power-a-
915187/

https://ec.europa.eu/health/scientific committees/opinions layman/en/electromagnetic-
fields/glossary/abc/alternating-current.htm

8.4 Notes:
Lectures notes and hand out notes to the student’s part by part

9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

Electronics and Circuits lab

10.  Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Resistive circuits 1 b2.1, b2.2, b4.1, and b5.1
2 | DC Circuit theories 1 b2.1,b2.2, b4.1, and b5.1
3 | Ohms Law and power Formulas 1 b2.1, b2.2, b4.1, and b5.1
4 | Methods of analysis of DC circuits 1 b2.1, b2.2, b4.1, and b5.1
5 | Mesh Analysis 1,2 b2.1, b2.2, b4.1, and b5.1
6 | Node Analysis 1,2 b2.1, b2.2, b4.1, and b5.1
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7 | Superposition Theorem 1,2 b2.1, b2.2, b4.1, and b5.1
8 | Thevenin and Norton Equivalent Circuits 1,2 b2.1, b2.2, b4.1, and b5.1
AC circuit theories 1 b2.1, b2.2, b4.1, and b5.1
10 | Methods of analysis of AC circuits 1,2 b2.1, b2.2, b4.1, and b5.1
11 | Mesh and nodal analysis in AC circuits 1,2 b2.1, b2.2, b4.1, and b5.1
12 | Superposition Theorem in AC circuits 1,2 b2.1, b2.2, b4.1, and b5.1
13 | Thevenin and Norton equivalent circuits 1,2 b2.1, b2.2, b4.1, and b5.1
11.  Matrix of Program LOs with Course Los
Program Los Course Los
_ Design electrical system and
Design, model and analyze an b2.1 | identify tools to optimize this
electrical/electronic/digital system or design.
B2 | component for a specific application: Model and analyze AC, DC and
and_ |d_ent|fy the tpols required to b2 | three phase circuits.
optimize this design. '
Estimate and measure the performance Measure the performance of AC
of an electrical/electronic/digital and DC circuits using appropriate
B4 | system and circuit under specific input b4.1 | lab equipment effectively and
excitation and evaluate its suitability safely.
for a specific application.
Adopt suitable national and Adopt suitable national and
international standards and codes to international standards to carryout
BS | design, build, operate, inspect, and b5.1 | specified AC and DC circuits for a
maintain electrical/electronic/digital specific application.
equipment, systems, and services.
12.  Matrix of Program Aims with Course Aims
Program Aims Course Aims
Identifying, Analyzing AC and
Applying basic concepts in essential, DC electric circuits using
general, and specialized engineering different electric circuit
Ol | sciences related to the field of electronics | 01 | Methods.
and communications engineering.
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Modeling, designing, implementing,
03 | Operating, maintaining, and repairing
various electronic circuits and systems.

02

Design and implementing of AC
and DC electric circuits and their
applications.

Title

Name

Signature

Course Coordinator

Dr. Nancy Wadie Riad

M-CO-/Q'TQQ)

General Coordinator
of the Department

Dr. Mohamed Abdelhamed

Chairman of the
Department Council

Prof. Dr. Salah Elagooz

Date of Approval

Aug 2024
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Course Specification

Course Code: ECE 120 Course Title: Electronic Devices
1. Affiliation
Department offering the program Communications and Computer Engineering
Department offering the course Communications and Computer Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025
2. Basic information
Course Code ECE 120
Course Title Electronic Devices
Year/level 1% year Semester: 1* term
Specialization Major
Lectures Tutorial Practical Total

Teaching Hours > 0 > ]
3. Course Aims

No. Course Aims

0.1 | Identifying and analyzing the diode and BJT transistor characteristics, and application. (O.1)

0.2 | Modeling and implementing of diodes and BJT circuits. (O.3)

0.3 | Analyze and solve the problems of diodes and BJT devices. (0.2)

4. Learning Outcomes (LOs)

b2.2 | Analyze and model the basic operation of diode, transistor, and their applications

b2.1 | Design circuits using an electronic component for a specific application.

b3.3 | Identify the tool required to optimize an electronic circuit design such as Proteus
simulator or multisimlive.

b4.2 | Estimate and evaluate the performance of an electronic circuit under specific input and

evaluate its suitability for a specific application (Diode and Transistor applications).
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5. Course Contents

5.1 Lectures and Tutorial Contents

Week Topics Lecture Hours | Tutorial Hours
1  |Semiconductors 2 -
2 PN Junction 2 -
3 Physical operation of diodes 2 -
4 Diode characteristics and applications 2 -
5 | Analysis of diodes circuits 2 -
6 |Half wave and Full wave rectifiers 2 -
7 Clippers 2 -

Clampers 2 -
9 Mid-Term Exam - -
10 |Zener diode and its applications 2 -
1 Bip(_)larjunction Transistor (BJT) basic construction and 5 i

baising
12 [Characteristics of BJT 2 -
13 |BJT modes of operations 2 -
14 |AC analysis of BJT 2 _
15 |Oral/Practical Exam - -
16 [Final Exam - -
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5.2 Practical Contents
Week Topics Practical Hours
1 |Introducing the lab instruments used and how to deal with them. 2
2 |Diode characteristics 2
3  |Halfwave rectifier with and without filter 2
4 |Fullfwave rectifier with and without filter 2
5  |Half wave rectifier 2
6 |Diode Clippers 2
7  |Diode Clampers 2
8 [Zener Diode Characteristics and Zener as Voltage Regulator 2
9 |Mid-Term Exam -
10 |Input and Output Characteristics of Transistor CB Configuration 2
11 |Input and Output Characteristics of CE Configuration 2
12 [Common Emitter Amplifier 2
13 |Common Emitter Amplifier 2
14  [Rivision on Expriments 2
15 |(Oral/Practical Exam -
16 [Final Exam -
First Year Course Specification — Regulation2019 Page 11 of 100 2024-2025
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6. Teaching and Learning Methods
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7. Students’ Assessment
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance b2.1, b2.2, b3.3, b4.2
2 Reports / Sheets b2.1, b2.2, b3.3, b4.2
3 Quiz 1/ Quiz 2 (online/written) b2.1, b2.2, b3.3, b4.2
4 Practical Mid-term Exam b2.1, b2.2, b3.3, b4.2
5 Oral / Practical Exam b2.1, b2.2, b3.3, b4.2
6 Final Exam b2.1, b2.2, b3.3, b4.2
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets --
3 Quiz 1/ Quiz 2/ (online/written) 50r10
4 Practical Mid-term Exam 9
5 Oral / Practical Exam 15
6 Final Exam 16
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7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E:(;Ieosn Assessment Method ution Z/E\)Iglgrrelg (%) of each 2/[\)/2'%225)
Weight g Assessment g
s (%)
Lab. Attendance 5% 2
Quiz 1- Lab. Reports 10% 4
Praocﬁ'gla' "1 ouiz2- Lab. Activities | 40% 40 10% 4
Practical Midterm 35% 14
Final oral / practical exam 40% 16
Final Exam 60% 60 100% 60
Total 100% 100 100

8. List of References

8.1 Essential Books (Textbooks):

[1] Boylestad, Robert L., and Louis Nashelsky. "Electronic Devices and Circuit Theory 11th ed.
(2018).

[2] Mike Tooley, Electronic Circuits Fundamentals and Applications. Routledge, 2020.

[3] Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and Applications (Floyd
Electronics Fundamentals Series). Prentice-Hall, Inc., 2006.

8.2 Recommended Books:

[4] Sedra, Adel S., and Kenneth C. Smith. "Microelectronic circuits seventh edition." (2015).
[5] Behzad. Razavi, Microelectronics. International Student Version. 2nd edition, John Wiley &
Sons Inc, 2018.

[6] B. Ghosh, Fundamental Principles of Electronics. 2nd edition, Books & Allied Ltd, 2018.

8.3 Scientific Papers, Publications, Websites, ...etc.:
https://www.ekb.eqg/
https://www.electronics-tutorials.ws/diode/diode 1.html
https://www.tutorialspoint.com/basic_electronics/basic_electronics jfet.htm
https://www.makerspaces.com/basic-electronics/
https://www.reichelt.com/magazin/en/basic-equipment-for-the-electronics-laboratory-
workstation/

8.4 Notes:
Lectures notes and hand out notes to the student’s part by part
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9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

Electronics and Circuits lab

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Semiconductors 1 b2.2
2 | PN Junction 1 b2.2
3 | Physical operation of diodes 1 ba.2
4 | Diode characteristics and applications 1,2,3 b4.2
5 | Analysis of diodes circuits 1,3 b4.2
6 | Half wave and Full wave rectifiers 1,2,3 b2.1
7 | Clippers and Clampers 1,2,3 b2.2
8 | Zener diode and its applications 123 b2.2
9 Bipolar junction Transistor (BJT) basic 1 b2.2

construction and baising

10 | Characteristics of BJT 1 b2.2
11 | BJT modes of operations 1,2,3 b2.1
12 | AC analysis of BJT 1,2,3 b2.2

11. Matrix of Program LOs with Course Los

Program Los Course Los

Design model and analyze for a specific

Design, model and analyze an| b2.1 electronic component.

electronic system or component for a

%2 | speic appcaton and ity e |, | S e ol P
tools required to optimize this design. ' . g
simulator.
Design and implement elements, Identify the tool required to optimize an
modules, sub-systems, or systems in electronic circuit design such as Proteus
B3 | electrical/electronic/digital b3.3 | simulator or multisimlive.

engineering using technological and
professional tools.
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B4

Estimate and measure the
performance of an
electrical/electronic/digital ~ system
and circuit under specific input
excitation and evaluate its suitability
for a specific application.

b4.2

Estimate and measure the performance
of an electronic circuit under specific
input and evaluate its suitability for a
specific application (Diode and
Transistor applications).

12. Matrix of Program Aims with Course Aims

Program Aims

Course Aims

Applying basic concepts in essential, general,

Identifying and analyzing the

o e ) diode and BJT transistor
and specialized engineering sciences related to characteristics and
Ol |the field of electronics and communications ol application.
engineering.
Modeling, designing, implementing, operating, Modeling and implementing
O3 | maintaining, and repairing various electronic 02 of diodes and BJT circuits.
circuits and systems.
Identifying, analyzing, and solving engineering Analyze and solve the
problems through scientific thinking, as well as prok_)lems of diodes and BJT
employing appropriate techniques, skills, devices.
02 03

methods, and tools to practice the engineering
professionality with the ability to develop and
self-learning to serve the labor market needs.

Title Name

Signature

Course coordinator

Dr. Khaled Ramadan

General Coordinator of

the Department

Dr. Mohamed Abdelhamed

Chairman of the
Department Council

Prof. Dr. Salah Elagooz

Date of Approval

Aug 2024
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Course Specification
Course Code: ECE 112 Course Title: Electronic Measurement (1)

1. Affiliation

Department offering the program | Communication and Computer Engineering

Department offering the course Communication and Computer Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025
2. Basic information
Course Code ECE112
Course Title Electronic Measurement (1)
Year/level 1% year Semester: 1% term
Specialization Major
Lectures Tutorial Practical Total
Teaching Hours 1 1 1 3
3. Course Aims
No. Course Aims

0.1 | Identify the basics of fundamental measurements. (O.1)

0.2 | Analyze the different types of measuring instruments. (O.1)

0.3 [ Select the appropriate measuring instruments for specific measuring application in lab.
(0.2)

4. Learning Outcomes (LOs)

b2.2 | Analyze the structure and behavior of the measuring instruments such as
Electromechanical instruments, the circuits of Wheatstone bridge and Kelvin bridge
as a resistance measurement method, and the AC bridges for inductance and
capacitance measurements.

b4.1 | Measure the performance of electronic circuits using appropriate lab equipment
effectively.

b4.2 | Estimate the performance of measurement instruments through the measurement
process and evaluate their effect on the circuit’s performance.
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5. Course Contents
5.1 Lectures and Tutorial Contents
Week Topics Lecture Hours| Tutorial Hours
1 Measurement Errors 1 1
2 Measurement Errors 1 1
Electromechanical Instruments:
3 1 1
PMMC (Permanent Magnet Moving Coil)
4 |[Electromechanical Instruments: DC Ammeter 1 1
5  [Electromechanical Instruments: DC Voltmeter 1 1
6 Electromechanical Instruments: Series Ohmmeter 1 1
Shunt Ohmmeter
7  |Electromechanical Instruments: Rectifier VVoltmeter 1 1
8 [Electromechanical Instruments: Rectifier Ammeter 1 1
9 Mid-Term Exam - -
10 [Electromechanical Instruments: Electrodynamic Instrument 1 1
Low, High, and precise Resistance Measurement:
- Voltmeter and Ammeter Methods
11 | Wheatstone Bridge 1 1
- Kelvin Bridge
- High-Resistance Measurement
Inductance and Capacitance Measurements:
12 L RC and RL Equivalent Circuits 1 1
- AC Bridge Theory
Inductance and Capacitance Measurements:
13 . . 1 1
Capacitance Bridges
Inductance and Capacitance Measurements:
14 . 1 1
Inductance Bridges
15 |Oral/Practical Exam - -
16 |Final Exam - -
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5.2 Practical Contents
Week Topics FEe
Hours
— Introducing different measurment devices in lab and how to deal with
1 them. Besides, introducing a large group of electronic components to 1
know how to measure them.
— Measurement of unknown resistance with its included error using color
2 code and traditional circuit computation, to recognize how to compute 1
resistance value and its tolerance by each method.
— Measurement of unknown resistance with its included error using
3 ohmmeter, to recognize how to compute resistance value and its tolerance. n
— Besides, to find out measurement error between different resistance
measurement algorithms.
— Assessment of loading effect of internal voltmeter resistance on measured
4 voltage, and compute the relative error for the measured voltage using 1
voltmeter.
5 |- Measurment of total internal voltmeter resistance. 1
6 |~ Measurment of unknown large resistance using voltmeter and ammeter 1
method
T b Measurment of unknown low resistance using voltmeter and ammeter 1
method
8 |— Designing of Wheatstone bridge circuit to measure unknown resistance. 1
9 [Mid-Term Exam
10 |- Measuring of unknown resistance using Wheatstone bridge. 1
11 |- Designing of capacitance bridge circuit to measure unknown capacitor. 1
12 |- Measuring of unknown capacitor using predesigned capacitance bridge 1
13 |- Designing of inductance bridge circuit to measure unknown inductor. 1
14 |- Measuring of unknown inductance using predesigned inductance bridge 1
15 |Oral/Practical Exam -
16 |Final Exam -
First Year Course Specification — Regulation2019 Page 18 of 100 2024-2025
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6. Teaching and Learning Methods
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7. Students’ Assessment
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance b2.2, b4.1, b4.2
2 Reports / Sheets b2.2,b4.1, b4.2
3 Quiz 1/ Quiz 2/ (online/written) b2.2, b4.2
4 Mid-term Exam b2.2, b4.2
5 Oral / Practical Exam b2.2,b4.1, b4.2
6 Final Exam b2.2, b4.2
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets --
3 Quiz 1/ Quiz 2 (online/written) 50r10
4 Mid-term Exam 9
5 Oral / Practical Exam 15
6 Final Exam 16
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7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E:c?ezn Assessment Method ution 2/[\)/2'%2?) (%) of each 2/[\)/2'%225)
Weight g Assessment g
s (%)
Sheets & Reports 4% 1
Attendance 4% 1
Tea}cher Quiz 1(online/written) 20% 25 16% 4
Opinion
Quiz 2(online/written) 16% 4
Mid-term Exam 60% 15
Lab. Attendance 8% 2
. Quiz 1- Lab. Reports 16% 4
Pr"’(‘glt,'acla' / 20% 25
Quiz 2- Lab. Activities 16% 4
Final oral / practical exam 60% 15
Final Exam 60% 75 100% 75
Total 100% 125 125

8. List of References

8.1 Essential Books (Textbooks):

[1] David A. Bell, “Electronic instrumentation and Measurements”, Oxford University Press;

3"edition, 1 January 2013.

[2] Asadi, Farzin, and Eguchi, Kei. Electronic Measurements: A Practical Approach.

Switzerland, Morgan & Claypool Publishers, 2021.

8.2 Recommended Books:

[3] R. K. Rajput, “Electrical & Electronic Measurements & Instrumentation,” S.

Chand&Company Ltd., 4th ed., 2018.

8.3 Scientific Papers, Publications, Websites, ...etc.

https://www.multisim.com/

https://measurementslive.ni.com/

8.4 Handout:

Lectures notes and hand out notes to the student’s part by part

First Year Course Specification — Regulation2019

Page 20 of 100

2024-2025



Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, EI-Shorouk City ((@))
Communication and Computer Eng. Department /\\\
9. Facilities required for teaching and learning
White board
Data show
Room supported with internet service, computer, and other E-learning tools.
Microsoft teams and MOODLE.
Computer Labs. for online exams.
Computer Lab. supported with measurement Kits.
10. Matrix of Knowledge and Skills of the Course
No. Topics Aim LO's
1 | Measurement Errors 1 b2.2, b4.2
Electromechanical Instruments: 2 b2.2, b4.2
2 . PMMC (Permanent Magnet Moving Coil)
3 Electromechanical Instruments: 2,3 b2.2, b4.1, b4.2
-  DC Ammeter
Electromechanical Instruments: 2,3 b2.2, b4.1, b4.2
4. DC Voltmeter
Electromechanical Instruments: 2,3 b2.2, b4.1, b4.2
5 - Series Ohmmeter
- Shunt Ohmmeter
5 Electromechanical Instruments: 2,3 b2.2, b4.1, b4.2
- Rectifier Voltmeter
Electromechanical Instruments: 2,3 b2.2,b4.1, b4.2
! - Rectifier Ammeter
8 Electromechanical Instruments: 2,3 b2.2, b4.1, b4.2
- Electrodynamic Instrument
Low, High, and precise Resistance Measurement 1,2,3 b2.2, b4.1, b4.2
- Voltmeter and Ammeter Methods
9 - Wheatstone Bridge
- Kelvin Bridge
- High-Resistance Measurement
Inductance and Capacitance Measurements 1,2 b2.2,b4.1, b4.2
10 - RC and RL Equivalent Circuits
- AC Bridge Theory
11 Inductance and Capacitance Measurements 1,2 b2.2,b4.1, b4.2
- Capacitance Bridges
12 Inductance and Capacitance Measurements 1,2 b2.2,b4.1, b4.2
- Inductance Bridges
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11. Matrix of Program LOs with Course Los
Program Los Course Los
Design, model and analyze an Analyze the structure of the measuring
electrical/electronic/digital instruments such as Electromechanical
system or component for a instruments.

B2 . U b2.2
specific application: and
identify the tools required to
optimize this design.

Estimate and measure the Measure the performance of electronic
performance of an b4.1 | circuits using appropriate lab equipment
electrical/electronic/digital effectively.

B4 | system and circuit under Estimate the performance of measurement
specific input excitation and ba.2 instruments through the measurement
evaluate its suitability for a "~ | process and evaluate their effect on the
specific application. circuit’s performance.

12. Matrix of Program Aims with Course Aims

Program Aims Course Aims
Applying basic concepts in essential, ol Identify the basics of fundamental
general, and specialized engineering measurements.
01 sciences related to the field of electronics Analyze the different types of
and communications engineering. 02 | measuring instruments.
Select the appropriate measuring
Identifying, analyzing, and solving instr_um(_ents_for specific measuring
engineering problems through scientific application in lab.
thinking, as well as employing
appropriate techniques, skills, methods,
02 . . . 03
and tools to practice the engineering
professionality with the ability to
develop and self-learning to serve the
labor market needs.
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General Coordinator of

the Department

Dr. Mohamed Abdelhamed

Chairman of the

Department Council

Prof. Dr. Salah Elagooz

Date of Approval

Aug 2024
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Course Specification

Code: PHM 151 Course: Mathematics (3)
1. Affiliation
Department offering the program | Communication and Computer Engineering
Department offering the course Physics and Engineering Mathematics
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information

Course Code PHM 151
Course Title Mathematics 3
Year/level 1% year Semester: 1% term
Lectures Tutorial Practical Total
Teaching Hours 5 5 5 J
3. Course Aims
No. Course Aims

0.1 Applying the Mathematics concepts to solve differential and integral engineering
problems. (O.1)

0.2 Solve problems of Mathematics. (O.2)

4. Learning Outcomes (LOs)

al.l | Identify, and formulate, engineering problems by applying engineering
fundamentals of mathematics.

al.2 | Solve complex differential equations and integral equations problems.

a2.2 | Analyze and interpret data, assess, and evaluate findings, and use statistical analyses and
objective engineering judgment to draw conclusions.
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5. Course Contents
Week Topics Lecture Hours| Tutorial Hours
1  |Functions of several variables (domain, Range) 2 2
2 Limits and continuity 2 2
3 |Partial differentiatin 2 2
4 | Application on partial differentiation 2 2
5 | Application on partial differentiation 2 2
6 Differentiation under integral sign 2 2
7 |Surface in space 2 2
8 Double integral 2 2
9 Mid-Term Exam - -
10 |Application on double integral 2 2
11 (Triple integral 2 2
12 |Application on triple integral 2 2
13 | Application on triple integral 2 2
14 |Line integral and its applications 2 2
15 |Gaussian theorem 2 2
16 [Final Exam - -
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6. Teaching and Learning Methods
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7. Students’ Assessment Methods
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance al.l, al.2, a2.2
2 Reports / Sheets al.l,al.2, a2.2
3 Quiz 1/ Quiz 2/ (online/written) al.l,al.2,a2.2
4 Mid-term Exam al.l,al.2, a2.2
5 Final Exam al.l,al.2, a2.2
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets --
3 Quiz 1/ Quiz 2 (online/written) 50r10
4 Mid-term Exam 9
5 Final Exam 16
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7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E:Jézn Assessment Method ution 2/[\)/2'%225) (%) of each 2/[\)/2'%225)
Weight g Assessment g
s (%)
Sheets & Reports 5% 2
Attendance 5% 2
Tea}cher Quiz 1(online/written) 40% 40 15% 6
Opinion
Quiz 2(online/written) 15% 6
Mid-term Exam 60% 24
Final Exam 60% 60 100% 60
Total 100% 100 100

8. List of textbooks and references

8.1 Essential books (textbooks)
[1] Swokowaki, Calculus, seventh edition, PWS. Boston.2012.

[2] EVANS, Lawrence C.” Partial differential equations”, American Mathematical
Society, 2022.

8.2 Recommended books:
[1] Swokowaki, Calculus, seventh edition, PWS. Boston.2012.

8.3 Scientific papers, publications, websites ... etc.:
www.elseiver.com

8.4 Notes: Lectures notes

9. Facilities required for teaching and learning

Lecture room equipped with e-learning tools (computer, internet, mike, headphones, etc.)

White board

Data show
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10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Functions of several variables (domain, Range) 1,2 al.l
2 | Limits and continuity 1,2 all,az2
3 | Partial differentiatin 1,2 Jal2
4 | Application on partial differentiation 1,2 al.2
5 | Application on partial differentiation 1,2 al.2
6 | Differentiation under integral sign 1,2 al.2
7 | Double integral 1,2 al.2
8 | Application on double integral 1,2 al.2
9 | Double integral in polar 1,2 al.2
10 | Triple integral 1,2 al.2
11 | Application on triple integral 1,2 al.l,al.2
12 | Application on triple integral 1,2 al.l,al.2
13 | Line integral and its applications 1,2 al.l,al.2

11. Matrix of Program LOs with Course Los

Program LOs Course Los
Identify, formulate, and solve Identify, and formulate, engineering
complex engineering problems | al.l | problems by applying engineering
Al | by applying engineering fundamentals of mathematics.
fundamentals, basic science, al2 Solve complex differential equations and
and mathematics. ' integral equations problems.
Develop and conduct Analyze and interpret data, assess, and
appropriate experimentation evaluate findings, and use statistical analyses
and/or simulation, analyze and and objective engineering judgment to draw
A2 interpret data, assess, and 2.9 conclusions.

evaluate findings, and use
statistical analyses and objective
engineering judgment to draw
conclusions.
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12. Matrix of Program Aims with Course Aims

Program Aims

Course Aims

Applying basic concepts in essential,

general, and specialized engineering Applying the Mathematics concepts
Ol | sciences related to the field of electronics | 01 | to solve differential and integral

and communications engineering. engineering problems.

Identifying, analyzing, and solving

engineering problems through scientific

thinking, as well as employing appropriate
o2 | techniques, skills, methods, and tools to 02 | Solve problems of Mathematics.

practice the engineering professionality

with the ability to develop and self-

learning to serve the labor market needs.

Title Name Signature
DY-ﬂaAamed 6’5“3@'{

Course coordinator Dr. Mohamed El-Sayed =

General Coordinator of

the Department

Dr. Mohamed Abdelhamed

Chairman of the

Department Council

Prof. Dr. Salah Elagooz

Date

Aug 2024
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Course Specification
Code: PHM 153 Course: Physics (3)
1. Affiliation
Department offering the program: Communication and Computer Engineering
Department offering the course: Physics and Engineering Mathematics
Date of regulation approval: 2019
Date of specification approval: 2024-2025
2. Basic information
Course Code PHM 153
Course Title Physics (3)
Year/level 1% year Semester: 1*' term
Specialization Major
Lectures Tutorial Practical Total

Teaching Hours 5 1 1 1

3. Course Aims

No. Course Aims

0.1 | Discuss the fundamental principle of diffraction — Fresnel and Fraunhofer diffraction
Fraunhofer diffraction at single slit, and their applications in communication
Engineering. (O.1)

0.2 | llustrate the Fringes pattern and width, Theory of plane diffraction grating, dispersive
power of grating, Polarization of light-plane of polarization —Brewster’s law — Malus
law. Explain reflection, refraction, and interference due to Double slits and analyses
their intensities. (O.1)

0.3 | Apply the fundamental principle of the relativity theory and wave equation. (O.1)

4. Learning Outcomes (LOs)

al.l | Identify and formulate the physical principles of optical theories of the reflection,
refraction, interference, diffraction the polarization phenomena and the fundamental
principles of relativity theory in solving problems in communication engineering.
a2.1 | Conduct appropriate experimentation of the reflection, refraction, interference,
diffraction the polarization.

a2.2 | Analyze and interpret data of the dispersive power grating, intensities due to single
and double slits and Brewster angle.

a7 | Function effectively in group through a teamwork or mini-projects and reports.
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5. Course Contents
5.1 Lectures and Tutorial Contents
Week Topics Lecture Hours| Tutorial Hours
1 |Wave motion — wave equation. 2 1
9 Principles of Reﬂectior_l and R_efraction, Snell’s law- Total 9 1
internal reflection and fiber optics.
3 Definition of interference and Young Double slit experiment. 2 1
4 Interference in thin film. 2 1
5  |Newton’s rings experiment - Applied examples. 2 1
6 Definition of diffra_ction - Fresngl and Frounhofer diffraction 9 1
-Theory of plane diffraction grating.
7 Diff_raction Due to single slits, Diffraction due to diffraction 5 1
grating.
8  |Dispersive power of grating - applied examples. 2 1
9 Mid-Term Exam - -
10 |Polarization of light-plane of polarization. 2 1
11 |Polarization due to reflection, Brewster’s law — Malus law. 2 1
12 |Princilpe of relativity (frame of reference). 2 1
13 |Special theory of realtivity 1. 2 1
14 | Special theory of realtivity 2 — worked example. 2 1
15 |Oral/Practical Exam - -
16 [Final Exam - -
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5.2 Practical Contents
Week Topics Practical Hours
1 — Calibration of Cathod Ray Oscilloscope 1
2 — Calibration of Cathod Ray Oscilloscope 1
3 — Determination of the speed of sound in air (Kundet tube) 1
4 — Determination of the speed of sound in air (Kundet tube) 1
5 — Diffraction of Laser 1
6 — Diffraction of Laser 1
7 — Polarisation of light 1
8 — Polarisation of light 1
9 [Mid-Term Exam -
10 — Newtown’s ring 1
11 — Newtown’s ring 1
12 — Determination of the wavelength of a spectrum using a 1
diffraction grating
13 - D_eterm_ination .of the wavelength of a spectrum using a 1
diffraction grating

14 — Discussion 1
15 |Oral/Practical Exam -
16 |Final Exam -
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7. Students’ Assessment Methods
7.1 Students’ Assessment Method
Attendance to measure al.l,a2.1,a2.2, and a7
Reports / Sheets to measure al.l,a2.1,a2.2, and a7
Quizzes to measure (Quiz 1/Quiz 2 (online/written)) al.l,a2.1,a2.2, and a7
Mid-term exam to measure al.l,a2.1,a2.2, and a7
Practical Exam to measure al.l,a2.1,a2.2, and a7
Final exam to measure al.l, a2.1, a2.2, and a7
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7.2 Assessment Schedule
No. | Assessment Method Weeks
1 | Attendance Weekly
2 | Reports / Sheets --
3 ] Quiz 1/ Quiz 2 (online/written) 5or10
4 | Mid-term exam 9
5 | practical Exam 15
6 | Final exam 16
7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E;;'ezn Assessment Method ution zlli\)lglgrzzs) (%) of each E/IZ\)IEI%'ZZS)
Weight g Assessment g
s (%)
Sheets & Reports 4% 1
Attendance 4% 1
Tea}cr_ler Quiz 1(online/written) 20% 25 16% 4
Opinion
Quiz 2(online/written) 16% 4
Mid-term Exam 60% 15
Lab. Attendance 8% 2
. _ 0
Practical / Quiz 1- Lab. Reports 16% 4
Oral 20% 25
Quiz 2- Lab. Activities 16% 4
Final oral / practical exam 60% 15
Final Exam 60% 75 100% 75
Total 100% 125 125
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8. List of textbooks and references

8.1 Essential books (textbooks)

[1] David Halliday, Robert Resnick, and Jearl Walker: “Fundamentals of Physics” Extended,
with modern Physics, tength edition, John Wiley & Sons Inc., New York, 2014.

[2] Raymond A. Serway, Physics for scientists and engineers with modern physics” 10%
edition, 2019

[3] Modern physics, J. Avison,2006

[4] Modern physics for scientist, J.C. Morrison and engineering 20009.

8.2 Recommended books:

[5] R. Wolfson, and J.M. Pasachoff:” Physics with modern Physics”, Second edition,
HarperCollins College Publishers, 1995 (E 3861)

[6] M. Alonso, and E.J. Finn: “Physics” Addison-Weseley publishing company, Wokingham,
England, 1992 (E 14409).

[7] S.H. Radin and R.T. Folk: “Physics for scientists and engineers” prentice-Hall Inc.,
Englewood Cliffs, New Jersey, 1982. (E 2518)

8.3 Scientific papers, publications, websites ... etc.:
www.elseiver.com

8.4 Notes:
Lectures notes and hand out notes to the student’s part by part

9. Facilities required for teaching and learning

White board

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's

1 | wave motion —wave equation - 3 al.1, a2.1

5 Principles of Reflection and Refraction, Snell’s law- 1,2 al.l, a2.1
Total internal reflection and fiber optics

3 Definition of interference and Young Double slit 1,2 al.l,a2.1
experiment

4 | Interference in thin film 1,2 al.l
Newton’s rings experiment 1,2 al.l, a2.1

5 | Applied examples

6 Definition of diffraction — Fresnel and Fraunhofer 1,2 al.l,a2.1
diffraction -Theory of plane diffraction grating
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5 Diffraction Due to single slits, Diffraction due to 1,2 al.l
diffraction grating
Dispersive power of grating - applied examples 1,2 al.l, a2.1
Polarization of light-plane of polarization — 1,2 al.l, a2.1
10 Polarization due to reflection, Brewster’s law — 1,2 al.l, a2.1
Malus law
11 | Princilpe of relativity ( frame of reference) 3 al.l
12 | Special theory of realtivity 1 3 a2.1
13 | Special theory of realtivity 2- Worked examples 3 al.l, a2.1,a7

11.Matrix of Program LOs with Course Los

Program Los Course Los

Identify and formulate the physical principles
of optical theories of the reflection,
refraction, interference, diffraction the
polarization phenomena and the fundamental
principles of relativity theory in solving
problems in communication engineering.

Identify, formulate, and solve
complex engineering problems
Al | by applying engineering al.l
fundamentals, basic science
and mathematics.

Develop and conduct Conduct appropriate experimentation of the
appropriate  experimentation | a2.1 | reflection, refraction, interference, diffraction
and/or simulation, analyze and the polarization.
interpret data, assess and
A2 S
evaluate findings, and use
statistical ~ analyses  and Analyze and interpret data of the dispersive
QbJeCthe engineering | a2.2 | power grating, intensities due to single and
judgment to draw conclusions. double slits and Brewster angle.
Function efficiently as an
individual and as a member of Function effectively in group through a
A7 o . a7 L
multi-disciplinary and multi- teamwork or mini-projects and reports.

cultural teams.

First Year Course Specification — Regulation2019 Page 36 of 100 2024-2025



Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, EI-Shorouk City ((@))
Communication and Computer Eng. Department %\\

Glpulallg GYLAIVI Awaic
Cammunlcaions ed Caeputars Engineerng Dt

12. Matrix of Program Aims with Course Aims

Program Aims Course Aims

Discuss the fundamental principle of
diffraction — Fresnel and Fraunhofer

o1 | diffraction Fraunhofer diffraction at single
slit, and their applications in communication

Applying basic concepts in Engineering.
essential, general,  and lllustrate the Fringes pattern and width,
specialized engineering Theory of plane diffraction grating, dispersive

O1 | sciences related to the field of
electronics and 02
communications engineering.

power of grating, Polarization of light-plane
of polarization —Brewster’s law — Malus law.
Explain reflection, refraction, and interference
due to Double slits and analyses their
intensities.

Apply the fundamental principle of the
03 relativity theory and wave equation.

Title Name Signature

i Dr. Moustafa Shaaban
Course coordinator /ML—:

General Coordinator of

Dr. Mohamed Abdelhamed i P
the Department -

Chairman of the orof. Dr. Salah El
rof. Dr. Salah Elagooz :
Department Council g Sf%

Date Aug 2024
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Course Specification

Course Code: ECE 114 Course Title: Mechanical engineering
1. Affiliation
Department offering the program | Communication and Computer Engineering
Department offering the course Communication and Computer Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information

Course Code ECE114
Course Title Mechanical engineering
Year/level 1% year Semester: 1% term

Specialization

Lectures Tutorial Practical Total
Teaching Hours > 1 0 3
3. Course Aims
No. Course Aims

0.1 | Apply basic principles of fluid mechanics to fluids and thermodynamics. (O.1)

4. Learning Outcomes (LOs)

al.l | Identify engineering problems by applying mechanical engineering fundamentals.

al2 Solve mechanical engineering problems by applying engineering fundamentals,
"~ | basic science, and mathematics.

5. Course Contents

Week Topics Lecture Hours| Tutorial Hours

Introduction

Dimensions and Units

2 Properties of Fluids 2 1

3 Properties of Fluids 2 1
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FLUID STATICS(Hydrostatic)

(Pressure and its Measurements)

FLUID STATICS(Hydrostatic)

(Pressure and its Measurements)

FLUID STATICS
(A) Hydrostatic forces on plane surface and problems

7 Bernoulli's equation and Equation of continuity 2 1

8 Bernoulli's Applications 2 1

9 Mid-Term Exam - -

10 | Flow in Pipes 2 1

11 Hydraulic devices such as pumps and turbines 2 1

12 | The momentum principle 2 1

13 | The momentum principle 2 1

14 Introduction to thermodynamics 2 1

15 Introduction to thermodynamics 2 -

16 Final Exam - -

6. Teaching and Learning Methods
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7. Students’ Assessment
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance al.l, al.2
2 Reports / Sheets al.l, al.2
3 Quiz 1/ Quiz 2 (online/written) al.l,al.2
4 Mid-term Exam al.l, al.2
5 Oral / Practical Exam al.l, al.2
6 Final Exam al.l,al.2
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets --
3 Quiz 1/ Quiz 2 (online/written) 50r 10
4 Mid-term Exam 9
5 Final Exam 16
7.3 Weighting of Assessments (Grading System)
Grade
L Distrib . Weights .
D(;itg E;;(Losn Assessment Method ution 2%/2'%228) (%) of each 2/[\)/2'%223)
Weight g Assessment g
s (%)
Sheets & Reports 5% 2
Attendance 5% 2
Teacher Quiz 1(online/written) | 40% 40 15% 6
Opinion
Quiz 2(online/written) 15% 6
Mid-term Exam 60% 24
Final Exam 60% 60 100% 60
Total 100% 100 100

First Year Course Specification — Regulation2019 Page 40 of 100 2024-2025



Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, EI-Shorouk City ((@))
Communication and Computer Eng. Department /\\\

Glpulallg GYLAIVI Awaic
Cammunlontions e Campurers Engiearng Daps

8. List of References

8.1 Essential book:

[1] Lecture Notes, Faculty of Engineering, University of Ain shams, Egypt 2017
[2] A TextBook of Fluid Mechanics and Hydraulic Machines. Dr. R. K. Bansal ,2010
[3]“Basics of Fluid Mechanics”, Bar-Meir, Genick, 2013,
[4] KLEINSTREUER, Clement. Modern fluid dynamics. Boca Raton, FL, USA: CRC
Press, 2018.
8.2 Recommended books
[1] A Textbook of Fluid Mechanics and Hydraulic Machines Full Book (PDF) By Dr R K
Bansal 2010.
[2] A Textbook of Fluid Mechanics (Fluid Mechanic's), Er.R.K. Rajput,2017.
[3] Davis, C.V. and Sorensen, K.E., 1969, “Handbook of Applied Hydraulics”, Third
Edition, McGraw Hill Book Company.
[4] . Douglas, J.F., Gasiorek, J.M. and Swaffield, J.A., 2015, "Fluid Mechanics", Third
Edition, Longman Scientific and Technical Group Publishers.
[5] Giles, R.V, Evett, J.B. and Liu, C., 1994, "Fluid Mechanics and Hydraulics", Third
Edition, Schaum's Outline Series, McGraw-Hill International Editions.
[6] G. Venkata Ramana, 2018 "Fluid Mechanics" Lecture Notes Department Of Civil
Engineering Institute Of Aeronautical Engineering.
[7] Munson, Young and Okiishi's, 2016 Fundamentals of Fluid Mechanics"”, Eighth
Edition, America.
[8] White, F.M, 1994, "Fluid Mechanics", Third Edition, McGraw-Hill Inc.
[9] Street, R.L., Watters, G.Z. and Vennard, J.K., 1996, "Elementary Fluid Mechanics",
Seventh Edition, John Wiley & Sons Inc.
[10] Streeter, V.L., Wylie, E.B. and Bedford, K.W., 2015, "Fluid Mechanics", Ninth
Edition, WCB/McGraw-Hill Company.
[11] Subeeh, M.M.F., 1998. "Hydraulics and Elementary Fluid Mechanics", Lecture Notes,
Faculty of Engineering, University of Mansoura, Egypt.
[12] Streeter, V.L., Wylie, E.B. and Bedford, K.W., 2015, "Fluid Mechanics", Ninth
Edition, WCB/McGraw-Hill Company.
[13] Yaseen Ali Salih, 2016 "Fluid Mechanics" Lecture Notes, Faculty of Engineering,
University \of Tikrit.

[14] Philip M. Gerhart , 2016 "Fundamentals of Fluid Mechanics", Eighth Edition,
America.

8.3 Notes
Lecture notes
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9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
Introduction
! Dimensions and Units . al.lal.2
2 | Properties of Fluids 1 al.l,al.2
FLUID STATICS(Hydrostatic) 1
3 (Pressure and its Measurements) allal?
4 FLUID STAT_ICS(Hydrostatlc) 1 all al.2
(Pressure and its Measurements)
FLUID STATICS 1
S | (A) Hydrostatic forces on plane surface and al.l,al.2
problems
6 | Bernoulli's equation and Equation of continuity 1 al.l,al.2
7 | Bernoulli's Applications 1 al.l,al.2
8 | Flow in Pipes 1 al.l,al.2
9 | Hydraulic devices such as pumps and turbines 1 al.l,al.2
10 | The momentum principle 1 al.l,al.2
11 | Introduction to thermodynamics 1 al.l,al.2
11. Matrix of Program LOs with Course Los
Program LOs Course Los
dentify, formulate, and solve | 41 1 | ldentify engineering problems by applying
complex engineering problems "~ | mechanical engineering fundamentals.
Al | by applying engineering Solve mechanical engineering problems by
fundamentals, basic science, | a1.2 | applying engineering fundamentals,
and mathematics. basic science, and mathematics
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12. Matrix of Program Aims with Course Aims

Program Aims Course Aims
Applying basic concepts in essential, Apply basic principles of fluid
general, and specialized engineering mechanics to fluids and

01 | sciences related to the field of electronics | o7 | thermodynamics.
and communications engineering.

Title Name Signature

Course coordinator Dr. Christina Francis

O}\n*b\-;nq

General Coordinator of

Dr. Mohamed Abdelhamed N R
the Department :

Chairman of the orof. Dr. Salah El
_ rof. Dr. Salah Elagooz :
Department Council %

Date of Approval Aug 2024
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Course Specification
Code: HUM151 Course: Selective Humanities Course (1) — Business

Management and Communication & Presentation Skills

1. Affiliation

Department offering the program | Communications and Computers Engineering.

Department offering the course Communications and Computers Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information
Course Code HUMI51

Selective Humanities Course (1) - Business Management
Course Title and Communication & Presentation Skills
Year/level 1% year Semester: 1% term
Specialization Major
Lectures Tutorial Practical Total

Teaching Hours 5 > 0 4

3. Course Aims

No. Course Aims

ol | Identifying the fundamentals of communication in organizations, labor law, Operations
management, and quality management. (O1)

02 | Applying the fundamental knowledge of time management and principles of
management. (O1)

03 | Identifying the principles of people management and business organization. (O7)

4. Learning Outcomes (LOs)

a3.2 | lllustrate contextual constraints such as business management, communication and
presentation skills, and ethical imperatives as an integral port of the design process.
a8 Communicate effectively verbally and in writing is the way managers conduct the
managerial functions of planning, organizing, staffing, directing, and controlling.
a9.2 | Acquire entrepreneurial and leadership skills to success in people management,
operations management, quality management, business organization.

al0 | Acquire and apply the knowledge’s to improve your time management and how to
apply labor law like successful leaders.
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5. Course Contents
Week Topics Lecture Hours| Tutorial Hours
1 | Time Management 2 2
2 Principles of Management 2 2
3 Principles of Management 2 2
4 Principles of People Management 2 2
5 Principles of Business Organization 2 2
6 Principles of Business Organization 2 2
7 Communication in Organizations 2 2
8 Communication in Organizations 2 2
9 Mid-Term Exam - -
10 |Labor Law Part | 2 2
11  |Labor Law Part 11 2 2
12 |Operations Management 2 2
13 |Operations Management 2 2
14 |Quality Management 2 2
15 |Quality Management 2 2
16 |Final Exam - -
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6. Teaching and Learning Methods
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7. Students’ Assessment
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance a3.2,a8, a9.2,al10
2 Reports / Sheets a3.2,a8, a9.2,a10
3 Quiz 1/ Quiz 2/ (online/written) a3.2,a8, a9.2,a10
4 Mid-term Exam a3.2,a8, a9.2,al10
5 Final Exam a3.2,a8, a9.2,a10
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets --
3 Quiz 1/ Quiz 2 (online/written) 50r10
4 Mid-term Exam 9
5 Oral / Practical Exam -
6 Final Exam 16
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7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E:c?ezn Assessment Method ution 2/[\)/2'%2?) (%) of each 2/[\)/2'9225)
Weight g Assessment g
s (%)
Sheets & Reports 5% 1
Attendance 5% 1
Tea}cher Quiz 1(online/written) 40% 20 15% 3
Opinion
Quiz 2(online/written) 15% 3
Mid-term Exam 60% 12
Final Exam 60% 30 100% 30
Total 100% 50 50

8. List of References

8.1 Essential Books (Textbooks):

[1] Business communication, Harvard business school press, 2003.

[2] Efraim Turban, Carol Pollard, Gregory Wood, Information Technology for Management:
Driving Digital Transformation to Increase Local and Global Performance, Growth and
Sustainability, 12th Edition 2021.

8.2 Recommended Books:

[1] Quality Management, Graeme Knowles, Graeme Knowles and Ventus Publishing Aps,
2011.

[2] Understanding management, Vanderbilt University, 2004.

8.3 Scientific Papers, Publications, Websites, ...etc.:
EKB (https://www.ekb.eg/), IEEE (https://ieeexplore.ieee.org/Xplore/home.jsp).

8.4 Handout:
Lectures notes and hand out notes to the student’s part by part.

9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.
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10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Time Management 1,2,3 alo
2 | Principles of Management 1,2,3 a3.2,a9.2
3 | Principles of People Management 1,23 a9.2
4 | Principles of Business Organization 1,2,3 a3.2,a9.2
5 | Communication in Organizations 12,3 a3.2, a8
6 | Labor Law Part | 1,2,3 alo
7 | Labor Law Part Il 1,2,3 alo
8 | Operations Management 1,23 a9.2
9 | Quality Management 1,2,3 a9.2
11. Matrix of Program LOs with Course Los
Program Los Course Los
Apply engineering design Illustrate contextual constraints such as
processes to produce cost-effective business management, communication
solutions that meet specified needs and presentation skills, and ethical
with consideration for global, imperatives as an integral part of the
cultural, social, economic, design process.
A3 ) : a3.2
environmental, ethical, and other
aspects as appropriate to the
discipline and within the principles
and contexts of sustainable design
and development.
C icat froctivel Communicate effectively verbally and in
omr:rjur“ca € b I? ec(;\(e y " B writing is the way managers conduct the
A8 grap_trllca y, ver a]‘c yzér_] INWITING | g managerial ~ functions of planning,
N V‘f[' a rangti OI audiences using organizing, staffing, directing, and
contemporary tools. controlling.
Use creative, innovative, and Acquire entrepreneurial and leadership
flexible thinking and acquire skills to success in people management,
A9 | entrepreneurial and leadership | a9.2 | operations management, quality
skills to anticipate and respond to management, business organization.
new situations.
Acquire and apply new knowledge, Acquire and apply the knowledge’s to
A10 | and practice self, lifelong and other | a10 | improve your time management and how
learning strategies. to apply labor law like successful leaders.
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12. Matrix of Program Aims with Course Aims

Program Aims Course Aims

Applying basic concepts in essential, Identifying the  fundamentals  of

general, and specialized engineering ol communicatiqn in organizations, labor

sciences related to the field of law, Operations management, and

Ol | electronics and communications quality management.

engineering. Applying the fundamental knowledge
02 | of time management and principles of

: management.

Good management, appropriate Identifying the principles of people

decision-making, effective management and business organization.

communication, preparation and
presentation of technical reports, and
o7 | work within multidisciplinary work | 43
teams, while adhering to the ethics
and standards of the engineering

profession.
Title Name Signature
Course coordinator Dr. Khalil Elkamicy BAl ELRoRY
General Coordinator of g /_ -

Dr. Mohamed Abdelhamed
the Department

Chairman of the

Prof. Dr. Salah Elagooz S’%

Department Council

Date of Approval Aug 2024

First Year Course Specification — Regulation2019 Page 49 of 100 2024-2025



Ministry of Higher Education and Scientific Research

Higher Institute of Engineering, EI-Shorouk City <<(@)>
>N

Communication and Computer Eng. Department

Glpulallg GYLAIVI Awaic
Cammunlcaions ed Caeputars Engineerng Dt

Course Specification
Code: ECE 111 Course: Circuits (2)

1. Affiliation

Department offering the program: Communication and Computer Engineering
Department offering the course: Communication and Computer Engineering
Date of regulation approval: 2019

Date of specification approval: 2024-2025

2. Basic information

. L Year/level: 1tyear
Code: ECE111 Title: Circuits (2)

Semester: 2" term

) Lectures: 2 Tutorial: 1
Teaching Hours: i
Practical: 1 Total: 4
3. Course Aims
No. Course Aims

0l | Analyze transient and steady state responses of RL, RC, RLC Circuits and Resonators
(series and parallel, magnetically coupled circuits). (O1)

02 | Analyze Magnetically connected circuits and their applications. (O1)

03 | Implement the laboratory experiments on filters and their applications. (O3)

4. Learning Outcomes (LOs)

b2.1 | Design Filters and Magnetically coupled circuits and identify tools to optimize this

design.

b2.2 | Model and analyze RL, RC, and RLC circuits.

b4.1 | Measure the performance of RL, RC, and RLC circuits using appropriate lab
equipment effectively and safely.

b5.1 | Adopt suitable national and international standards to carryout specified RL, RC, and

RLC circuits for a specific application.
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5. Course Contents
5.1 Lectures and Tutorial Contents
Week Topics e Tutorial Hours
Hours
1 |Inductance and Capacitance 2 1
Complete (Natural & Transient) Response of RL and 9 1
RC circuits
3 Sequential switching and Stability of RL and RC 9 1
circuits
4 |RLC circuits 2 1
5 |Natural Response of RLC Circuits 2 1
6 |Complete Response of RLC Circuits 2 1
7 |Response of RLC Circuits to nonconstant inputs 2 1
g |Frequency response 2 1
9 | Mid-Term Exam - -
10 |Filtering 2 1
11 | Types of Filters 2 1
12 [Frequency domain analysis 2 1
13 |Magnetically coupled circuits 2 1
14 |Linear and ideal transformers 2 1
15 |Oral/Practical Exam - -
16 |Final Exam - -
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5.2 Practical Contents
Week Topics Practical Hours
1 Get familiar with equipment to measure AC quantites 1
2 Frequency Response of RC, RL, and RLC Circuits 1
3 RC Passive High-Pass Filter 1
4 RL Passive High-Pass Filter 1
5 RC Passive Low-Pass Filter 1
6 RL Passive Low-Pass Filter 1
7 Passive Band-Pass Filter 1
8 Passive Band-Stop Filter 1
9 |Mid-Term Exam -
10 Active Filters and Op-Amps 1
11 Active Low-Pass Filter 1
12 Active High-Pass Filter 1
13 Active Band-Pass Filter 1
14 Active Band-Stop Filter 1
15 |Oral/Practical Exam -
16 |Final Exam -
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6. Teaching and Learning Methods
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7. Students’ Assessment Methods
7.1 Tools
Attendance to measure b2.1, b2.2, b4.1, and b5.1
Reports/ Sheets to measure b2.1, b2.2, b4.1, and b5.1
Quizzes to measure (Quiz 1/Quiz 2 (online/written) b2.1, b2.2, b4.1, and b5.1
Mid-term exam to measure b2.1, b2.2
Oral / Practical Exam to measure b2.1, b2.2, b4.1, and b5.1
Final exam to measure b2.1, b2.2, b4.1, and b5.1
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7.2 Time schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports/ Sheets --
3 Quiz 1/ Quiz 2 (online/written) 50r 10
4 Mid-term exam 9
5 Oral/practical Exam 15
6 Final exam 16
7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;?tg E;c}:aosn Assessment Method ution 2/[\)/2'%2?) (%) of each 2/[\)/2'%223)
Weight g Assessment g
s (%)
Sheets & Reports 7% 2
Attendance 3% 1
Tea}cr_ler Quiz 1/ (online/written) 20% 30 17% 5
Opinion
Quiz 2/ (online/written) 13% 4
Mid-term Exam 60% 18
Lab. Attendance 7% 2
Practical / Quiz 1- Lab. Reports 17% 5
oral 20% 30
Quiz 2- Lab. Activities 17% 5
Final oral / practical exam 60% 18
Final Exam 60% 90 100% 90
Total 100% 150 150
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8. List of textbooks and references

8.1 Essential books (textbooks)
J.W. Nilsson and S.A. Riedel, Electric Circuits, tenth Edition, Pearson Prentice Hall, New
Jersey, 2018.

8.2 Recommended books:
R.C Dorf and James A. Svoboda, Introduction to Electric Circuits, ninth Edition, Wiley &
Sons Inc., 2013.

8.3 Periodicals, Web Sites, ... etc (Any web site on Circuits)

https://en.wikipedia.org/wiki/RLC circuit
https://drstienecker.com/tech-261-material/16-resistorinductorcapacitor-circuits-
chapter-16/

8.4 Notes:
Lectures notes and hand out notes to the student’s part by part

9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Inductance and Capacitance 2 b2.1, b2.2, b4.1, and b5.1
Complete (Natural & Transient) Response of RL 13
2 and RC circuits b21, b22, b4.1, and b5.1
: i " 1,3
3 Sequential switching and Stability of RL and RC b2.1, b2.2, b4.1, and b5.1
circuits
4 | RLC circuits 1,3 | b2.1,b2.2,b4.1, and b5.1
5 | Natural Response of RLC Circuits 1,3 b2.1, b2.2, b4.1, and b5.1
6 | Complete Response of RLC Circuits 1 b2.1, b2.2, b4.1, and b5.1
7 | Response of RLC Circuits to nonconstant inputs 1 b2.1, b2.2, b4.1, and b5.1
8 | Frequency response 1 b2.1, b2.2, b4.1, and b5.1
9 | Filtering 3 b2.1, b2.2, b4.1, and b5.1
10 | Types of Filters 3 b2.1, b2.2, b4.1, and b5.1
11 | Frequency domain analysis 3 b2.1, b2.2, b4.1, and b5.1
12 | Magnetically coupled circuits 2 b2.1, b2.2, b4.1, and b5.1
13 | Linear and ideal transformers 2 b2.1, b2.2, b4.1, and b5.1
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11. Matrix of Program LOs with Course Los

Program Los Course Los

_ Design  electrical system and
Design, model and analyze an| b21 |identify tools to optimize this
electrical/electronic/digital system or design.

B2 | component for a specific application: Model and analyze AC, DC and

and identify the tools required to three phase Circuits
optimize this design. b2.2 p )

Estimate and measure the performance Measure the performance of AC and
of an electrical/electronic/digital DC circuits using appropriate lab
B4 | system and circuit under specific input | b4.1 | equipment effectively and safely.
excitation and evaluate its suitability
for a specific application.

Adopt  suitable  national  and Adopt  suitable national and
international standards and codes to international standards to carryout

B5 | design, build, operate, inspect, and | b5.1 | specified AC and DC circuits for a
maintain  electrical/electronic/digital specific application.

equipment, systems, and services.

12. Matrix of Program Aims with Course Aims

Program Aims Course Aims

Analyze transient and steady

. . . . state responses of RL, RC, RLC
Applying basic concepts in essential, o1 | Circuits and Resonators (series

general, and specialized engineering and parallel, magnetically
01 | sciences related to the field of electronics coupled circuits).

and communications engineering.

Analyze Magnetically connected
o2 | circuits and their applications.

Modeling, designing, implementing, Implement the laboratory
operating, maintaining, and repairing experiments on filters and their

O3 | various electronic circuits and systems. 03 | applications.
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Dr. Mohamed Abdelhamed

Chairman of the
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Course Specification

Course Code: ECE 121 Course Title: Analog Electronic circuits
1. Affiliation
Department offering the program Communications and Computer Engineering
Department offering the course Communications and Computer Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information

Course Code ECE 121
Course Title Analog Electronic circuits
Year/level 1% year Semester: 2" term
Specialization Major

Lectures Tutorial Practical Total
Teaching Hours 5 5 1 3

3. Course Aims

No. Course Aims

0l | Training students to work as a team and develop their abilities to distinguish, analyze
and solve the problem they face in analog electronic circuits. (02)
02 | Design and analyze the JFET and MOSFETSs circuits. (O3)

03 | Implementing the electronic circuits projects including small signal Amplifiers,
operational amplifiers, and their applications. (O6)

4. Learning Outcomes (LOs)
b2.2 | Analyze and model the basic operation of JFET, MOSFET, and their applications

b2.1 | Design circuits using an Opamp for a specific application.

b3.3 | Identify the tool required to optimize an electronic circuit design such as Proteus
simulator or multisim live.

b4.2 | Estimate and evaluate the performance of a differential amplifier under specific
input and evaluate its suitability for a specific application.

b5.2 | Examine the design of different in DAC and ADC.
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5. Course Contents
5.1 Lectures and Tutorial Contents
Week Topics LHegEurge Tutorial Hours
1 |Ac-small signal Transistor equivalent circuit 2 -
2 | Ac-Large signal Transistor equivalent circuit 2 -
3 |Transistor as Amplifier 2 -
4 |Transistor as Amplifier 2 -
5 |JFET 2 -
6 |MOSFET 2 -
7 |CMOSFET 2 -
8 |CMOSFET 2 -
9 | Mid-Term Exam - -
10 |Differential Amplifier circuit 2 -
11 |OPAMP 2 -
12 |OPAMP applications 2 -
13 |Analog to digital converter 2 -
14 |Digital to Analog converter 2 -
15 |Oral/Practical Exam - -
16 |Final Exam - -
5.2 Practical Contents
Week Topics Practical Hours
1 |JFET DC Biasing 1
2 |JFET as an Amplifier 1
3 |JFET as an Amplifier 1
4  |Differential Amplifier 1
5  |Differential Amplifier 1
6 |Current Mirror 1
7 |Inverting and Non Inverting Op-Amp Amplifier 1
8  |Summing Circuit 1
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9 |Mid-Term Exam -

10 |Difference Circuit 1

11 |Comparator Circuit 1

12 | Two Level Comparator 1

13 |Project Discusion 1

14  |Project Discusion 1

15 |Oral/Practical Exam -

16 |Final Exam -

6. Teaching and Learning Methods
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7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance b2.1, b2.2, b3.3, b4.2
2 Reports / Sheets b2.1, b2.2, b3.3, b4.2
3 Quiz 1/ Quiz 2 (online/written) b2.1, b2.2, b3.3, b4.2
4 Practical Mid-term Exam b2.1, b2.2, b3.3, b4.2
5 Oral / Practical Exam b2.1, b2.2, b3.3, b4.2
6 Final Exam b2.1, b2.2, b3.3, b4.2, b5.2
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets -
3 Quiz 1/ Quiz 2 (online/written) 5o0r 10
4 Practical Mid-term Exam 9
5 Oral / Practical Exam 15
6 Final Exam 16
7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;itg E;;;OSn Assessment Method ution le\Dlglng:zs) (%) of each 2/[\)/2'%223)
Weight g Assessment g
s (%)
Lab. Attendance 5% 2
Quiz 1- Lab. Reports 10% 4
Practical / | 5 ;7 o- Lab. Activities | 40% 40 10% 4
Oral
Practical Midterm 35% 14
Final oral / practical exam 40% 16
Final Exam 60% 60 100% 60
Total 100% 100 100
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8. List of References

8.1 Essential Books (Textbooks):
[1] Sedra, A., Smith, K. C., Carusone, T. C., & Gaudet, V. Microelectronic circuits 8th
edition. 2020.

8.2 Recommended Books:

[2]- Thomas L. Floyd, Electronic Devices. 7 ed, Pearson, 2005.

[3]- Adal S. Sedra, Micro Electronic Circuits. 4 ed, Oxford Univ Pr on Demand, 1998.

[4]- Mike Tooley, Electronic Circuits Fundamentals and Applications. Routledge, 2020.

[5]- Behzad. Razavi, Microelectronics. International Student Version. 2nd edition, John Wiley
& Sons Inc, 2018.

[6]- B. Ghosh, Fundamental Principles of Electronics. 2nd edition, Books & Allied Ltd, 2018.

8.3 Scientific Papers, Publications, Websites, ...etc.:

https://www.ekb.eg/

https://www.electronics-tutorials.ws/diode/diode 1.html
https://www.tutorialspoint.com/basic_electronics/basic_electronics_jfet.htm
https://www.makerspaces.com/basic-electronics/
https://www.reichelt.com/magazin/en/basic-equipment-for-the-electronics-laboratory-
workstation/

8.4 Handout
Lectures notes and hand out notes to the student’s part by part.

9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Ac-small signal Transistor equivalent circuit 1,2 b2.2
2 | Ac-Large signal Transistor equivalent circuit 12 b2.2
3 | Transistor as Amplifier 1,2 b2.2,b3.3
4 | Transistor as Amplifier 1,2 b2.2, b3.3
5 | JFET 1,2 b2.2, b3.3
6 | MOSFET 1,2 b2.2, b3.3
7 | CMOSFET 1,2 b2.2, b3.3
8 | Differential Amplifier circuit 12 b4.2
9 | Midterm Exam 1,2 b4.2
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10 | Differential Amplifier circuit 1,2 b2.1, b3.3
11 | OPAMP 1,2,3 b2.1, b3.3
12 | OPAMP applications 1,2,3 b2.1, b3.3
13 | Analog to digital converter 1,2,3 b2.1, b3.3, b5.2
14 | Digital Analog converter 1,2,3 b2.2, b5.2
11. Matrix of Program LOs with Course Los
Program Los Course Los

B2

Design, model and analyze an
electrical/electronic/digital
system or component for a
specific  application;  and
identify the tools required to
optimize this design.

b2.1

Design circuits using an Opamp for a specific
application.

b2.2

Analyze and model the basic operation of JFET,
MOSFET, and their applications.

B3

Design and implement
elements,  modules,  sub-
systems, or systems in
electrical/electronic/digital
engineering using technological
and professional tools.

h3.3

Identify the tool required to optimize an
electronic circuit design such as Proteus
simulator or multisim live.

B4

Estimate and measure the
performance of an
electrical/electronic/digital
system and circuit under specific
input excitation and evaluate its
suitability for a  specific
application.

b4.2

Estimate and evaluate the performance of a
differential amplifier under specific input and
evaluate its suitability for a specific application.

B5

Adopt suitable national and
international standards and codes
to design, build, operate, inspect,
and maintain
electrical/electronic/digital
equipment, systems,
services.

and

b5.2

Examine the design of different in DAC and ADC.

First Year Course Specification — Regulation2019

Page 63 of 100 2024-2025




Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, EI-Shorouk City
Communication and Computer Eng. Department

(@)

Glpulallg GYLAIVI Awaic
Cammunlontions e Campurers Engiearng Daps

12. Matrix of Program Aims with Course Aims

Program Aims

Course Aims

.ldentifying, analyzing, and
solving engineering problems
through scientific thinking, as
well as employing appropriate
techniques, skills, methods, and

Training students to work as a team and
develop their abilities to distinguish,
analyze and solve the problem they face in
analog electronic circuits

02 ol
tools to practice the engineering
professionality with the ability
to develop and self-learning to
serve the labor market needs.
.Modeling, designing, Design and analyze the JFET and
implementing, operating, MOSFETSs circuits.
maintaining, and  repairing
O3 | various electronic circuits and | ©2
systems.
Designing and implementing Implementing the electronic  circuits
applied projects and advanced projec?s including smqll signal Amplifierg,
O6 | research activities to serve the | g | OPerational —amplifiers,  and their
community and develop the applications.
environment.
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Course Specification

Course Code: ECE 113 Course Title: Electronic Measurement (2)
1. Affiliation
Department offering the program | Communication and Computer Engineering
Department offering the course Communication and Computer Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information

Course Code ECE113
Course Title Electronic Measurement (2)
Year/level 1%t year Semester: 2" term
Specialization Major
Lectures Tutorial Practical Total
Teaching Hours i 1 . 3
3. Course Aims
No. Course Aims

0l | Analyze the different types of measuring instruments. (O1)
02 | Select the appropriate measuring instruments for specific measuring application in lab.
(02)

4. Learning Outcomes (LOs)

b2.2 | Analyze the structure of the measuring instruments such as various analog electronic
measuring instruments, digital measuring instruments, oscilloscope, and special
oscilloscope.

b4.1 | Measure the performance of electronic circuits using appropriate lab equipment
effectively.

b4.2 | Estimate the performance of measurement instruments through the measurement
process and evaluate their effect on the circuit’s performance.
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5. Course Contents

5.1 Lectures and Tutorial Contents

Week Topics Lecture Tutorial Hours
Hours
Analog Electronic Volt-Ohm-Multimeters:
1 | Transistor Voltmeter Circuits. 1 1
- Operational Amplifier VVoltmeter Circuits.
Analog Electronic Volt-Ohm-Multimeters:
2 - Electronic Ohmmeter. 1 1
- AC Electronic Voltmeter.
Digital Voltmeters (DVM):
3 T Ramp-type Digital voltmeter. 1 1
- Dual-Slope-Integrator DVM.
- Range Changing.
4 |Digital Multimeters. 1 1
5 |Digital Frequency Meter System. 1 1
6 |Frequency Meter Accuracy. 1 1
7 Cathode-Ray Oscillscopes. 1 1
Cathode-Ray Tube.
8 Cathode-Ray Oscillscopes. 1 1
Deflection Amplifiers.
9 |Mid-Term Exam - -
10 Cathode-Ray Oscillscopes 1 1
-Waveform Display. - Oscilloscope Time Base.
Cathode-Ray Oscillscopes
11 |- Duall-Trace Oscillscopes. - Oscilloscope Controls. 1 1
- Measurement of Voltage, Frequency, and Phase.
12 Cathode-Ray Oscillscopes 1 1
- Measurement of VVoltage, Frequency, and Phase.
13 |Special Oscilloscopes. 1 1
14 | Special Oscilloscopes. 1 1
15 |Oral/Practical Exam - -
16 |Final Exam - -
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5.2 Practical Contents
Week Topics Practical Hours
— Introducing different simulators (protous — ELVIS - llI
1 (Multisim)) for measurement of electronic components. 1
— Designing of different circuits to learn how to use Multisim for
measurement of electronic components.
— Implementation of predefined circuits using ELVIS-III to
5 measure hardware values. .
— Comparing of pre-measured hardware and simulated measured
electronic circuits using ELVIS-1I1 and Multisim to show
difference and error between measured values.
: — Designing of Practical emitter follower circuit 1
4 — Implementation of Practical emitter follower circuit using 1
simulator.
5 — Designing of Multi Range Practical Emitter Follower Circuit 1
6 — Implementation of predesigned Multi Range Practical Emitter 1
Follower Circuit using simulator.
7 — Introducing of Decade counter 1
8 — Designing of Decade counter using J-K flip flop 1
9 Mid-Term Exam. =
10 L . . 1
— Designing of Decade counter using J-K flip flop
11 — Implementation of predesigned Decade counter using simulator. 1
12 — Designing of Ramp Type DVM 1
13 — Implementation of Ramp Type DVM using simulator. 1
14 — Designing of Digital Frequency Meter. 1
15 |Oral/Practical Exam. -
16 |Final Exam. -
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6. Teaching and Learning Methods

3 = S g c
4 S |2 = > S £ T
£ P o » S = g < = > | 2
3 S | 2 = o < = = = 2 g | £ | E
= g - o ] i o o ] ‘» x c %)
= o c 7 c o n S @ S = =
2l1s |8 |8 |2 |= |2 c |2 | £ |g |& |8
elS|gs|a |" |& |8 | |& |9 |§|g |8
BERE g ls | ® |8 & g
- > o =} — ()
g : 2 =
- a o
221 v v v v v v
b1 J v
IR O O N v v
7. Students’ Assessment
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance b2.2,b4.1, b4.2
2 Reports / Sheets b2.2,b4.1, b4.2
3 Quiz 1/ Quiz 2(online/written) b2.2, b4.2
4 Mid-term Exam b2.2, b4.2
5 Oral / Practical Exam b2.2,b4.1, b4.2
6 Final Exam b2.2, b4.2
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets -
3 Quiz 1/ Quiz 2 (online/written) 50r10
4 Mid-term Exam 9
5 Oral / Practical Exam 15
6 Final Exam 16
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7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E:c?ezn Assessment Method ution 2/[\)/2'%2?) (%) of each 2/[\)/2'9225)
Weight g Assessment g
s (%)
Sheets & Reports 4% 1
Attendance 4% 1
Tea}cher Quiz 1(online/written) 20% 25 16% 4
Opinion
Quiz 2(online/written) 16% 4
Mid-term Exam 60% 15
Lab. Attendance 8% 2
. Quiz 1- Lab. Reports 16% 4
Practical 20% 25
Quiz 2- Lab. Activities 16% 4
Final oral / practical exam 60% 15
Final Exam 60% 75 100% 75
Total 100% 125 125

8. List of References

8.1 Essential Books (Textbooks):
[1] David A. Bell, “Electronic instrumentation and Measurements”, Oxford University
Press; 3"edition, 1 January 2013.
[2] Asadi, Farzin, and Eguchi, Kei. Electronic Measurements: A Practical Approach.
Switzerland, Morgan & Claypool Publishers, 2021.

8.2 Recommended Books:
[3] R. K. Rajput, “Electrical & Electronic Measurements & Instrumentation,” S.

Chand&Company Ltd., 4th ed., 2018.

8.3 Scientific Papers, Publications, Websites, ...etc.:
[1] https://www.multisim.com/

[2] https://measurementslive.ni.com/

8.4 Handout:
Lectures notes and hand out notes to the student’s part by part
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9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

Computer Lab. supported with measurement Kits.

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's

Analog Electronic Volt-Ohm-Multimeters
- Transistor Voltmeter Circuits

1 - Operational Amplifier Voltmeter 1.2 b2.2,b4.1, b4.2
Circuits
Analog Electronic Volt-Ohm-Multimeters 1,2
2 - Electronic Ohmmeter b2.2, b4.1, b4.2
- AC Electronic Voltmeter
Digital Voltmeters (DVM) 1,2
- Ramp-type Digital voltmeter
3 - Dual-Slope-Integrator DVM b2.2,b4.1,b4.2
- Range Changing
4 | Digital Multimeters 1,2 b2.2, b4.1, b4.2
5 | Digital Frequency Meter System 1,2 b2.2,b4.1, b4.2,
6 | Frequency Meter Accuracy 1,2 b2.2,b4.1, b4.2
7 | Cathode-Ray Oscillscopes 1,2 b2.2,b4.1, b4.2
8 | Special Oscilloscopes 1,2 b2.2,b4.1, b4.2
11. Matrix of Program LOs with Course Los
Program Los Course Los
Design, model and analyze an Analyze the structure of the measuring
electrical/electronic/digital instruments such as various analog electronic
system or component for a measuring instruments, digital measuring
B2 e RSN b2.2 | . . )
specific ~ application:  and instruments, oscilloscope, and special
identify the tools required to oscilloscope.
optimize this design.
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B4

Estimate and measure the
performance of an
electrical/electronic/digital

b4.1

Measure the performance of electronic
circuits using appropriate lab equipment
effectively.

system and circuit under
specific input excitation and
evaluate its suitability for a
specific application.

b4.2

Estimate the performance of measurement
instruments through the measurement process
and evaluate their effect on the circuit’s
performance.

12. Matrix of Program Aims with Course Aims

Program Aims

Course Aims

01

Applying basic concepts in essential,
general, and specialized engineering
sciences related to the field of electronics
and communications engineering.

ol

Analyze the different types of
measuring instruments.

02

Identifying, analyzing, and solving
engineering problems through scientific
thinking, as well as employing appropriate
techniques, skills, methods, and tools to
practice the engineering professionality
with the ability to develop and self-
learning to serve the labor market needs.

02

Select the appropriate measuring
instruments for specific measuring
application in lab.

Title Name

Signature

Course coordinator

Dr. Khalil Elkhamicy

KL ELKYetmis

General Coordinator of

the Department

Dr. Mohamed Abdelhamed

Chairman of the

Department Council

Prof. Dr. Salah Elagooz

Date of Approval

Aug 2024
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Course Specification

Course Code: ECE 180 Course Title: Logic Design

1. Affiliation
Department offering the program | Communication and Computer Engineering
Department offering the course Communication and Computer Engineering.
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information
Course Code ECE 180
Course Title Logic Design
Year/level 1% year Semester: 2" term
Specialization Major

Lectures Tutorial Practical Total

Teaching Hours > 0 1 3

3. Course Aims

No. Course Aims

ol Analyzing and recognizing the basic building blocks of digital circuits. (O1)
02 Design the Logic circuits. (O3)

4. Learning Outcomes (LOs)

b2.1 | Design and test of digital systems on a conventional Breadboard provides a means
of learning that is not attainable through simulations or text descriptions.

b2.2 | Analyze, wire, and test the building Blocks of digital systems such as latches, buffers,
Registers, adders, multiplexers, decoders, and so on using software simulators
(proteus, electronic workbench).

b3.1 | Design of logic circuits such as latches, buffers, Registers, adders, multiplexers,
decoders.

b3.2 | Implement digital systems using data sheets to design logic systems.

b5.1 | Take on suitable national and international standards and codes to design, build,
operate, inspect, and maintain digital systems.
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5. Course Contents
5.1 Lectures and Tutorial Contents
Week Topics LHegEurge Tutorial Hours
1 |Digital arithmetic 2 -
2 |Digital arithmetic 2 -
3 |Logic gates 2 -
4 |Boolean algebra 2 -
5 |[Combinational Logic Circuits 2 -
6 |[Combinational Logic Circuits 2 -
7  |Flip Flops 2 -
8 [Binary Counters 2 -
9 | Mid-Term Exam - -
10 |Digital Arithmetic Circuits 2 -
11 |Digital Arithmetic Circuits 2 -
12 |Medium Scale Integration Circuits 2 -
13 |Medium Scale Integration Circuits 2 -
14 | Medium Integration Circuits Terminology 2 -
15 |Oral/Practical Exam - -
16 |Final Exam - -
5.2 Practical Contents
Week Topics Practical Hours
1 — Binary Adder/Subtractor 1
2 — Binary Adder/Subtractor 1
3 — Binary Adder/Subtractor 1
4 — Digital Multiplier 1
5 — Digital Multiplier 1
6 — Digital Multiplier 1
7 — Digital Divisor 1
8 — Digital Divisor 1
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9 Mid-Term Exam -
10 — Digital Divisor 1
11 — Switch Encoder 1
12 — Switch Encoder 1
13 — Packing Counting System 1
14 — Packing Counting System 1
15 Oral/Practical Exam -
16 Final Exam -
6. Teaching and Learning Methods
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7. Students’ Assessment
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance b2.1, b2.2, b3.1, b3.2, b5.1
2 Reports / Sheets b2.1, b2.2, b3.1, b3.2, b5.1
3 Quiz 1/ Quiz 2 (online/written) b2.1, b2.2, b3.1, b3.2, b5.1
4 Practical Mid-term Exam b2.1, b2.2, b3.1
5 Oral / Practical Exam b2.1, b2.2, b3.1, b5.1
6 Final Exam b2.1, b2.2, b3.1, b3.2, b5.1
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets -
3 Quiz 1/ Quiz 2 (online/written) 50r 10
4 Practical Mid-term Exam 9
5 Oral / Practical Exam 15
6 Final Exam 16
7.3 Weighting of Assessments (Grading System)
Grade
. Distrib . Weights .
D(;itg E:;;Zn Assessment Method ution E/E\)/?grzzs) (%) of each ng'%@g
Weight g Assessment g
s (%)
Lab. Attendance 5% 2
Quiz 1- Lab. Reports 10% 4
Practical / | 5 7 o- Lab. Activities | 40% 40 10% 4
Oral
Practical Midterm 35% 14
Final oral / practical exam 40% 16
Final Exam 60% 60 100% 60
Total 100% 100 100
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8. List of References

8.1 Essential Books (Textbooks):
[1] David Harris, Sarah L. Harris “Digital Design and Computer Architecture”, 2019.
[2] ROGER L. TOKHEIM “THEORY AND PROBLEMS OF DIGITAL
PRINCIPLES” SCHAUM’S OUTLINE SERIES McGraw-Hill, 2020

8.2 Recommended Books:
[1] ROGER L. TOKHEIM “THEORY AND PROBLEMS OF DIGITAL PRINCIPLES”
SCHAUM’S OUTLINE SERIES McGraw-Hill, 2020

8.3 Scientific Papers, Publications, Websites, ...etc.:
https://www.digitalcircuitdesign.com/

8.4 Handout:
Lectures notes and hand out notes to the student’s part by part

9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

Computer Lab. supported with software simulators (Proteus, Electronic Workbench)

10. Matrix of Knowledge and Skills of the Course

No. Topics Aim LO's
1 | Digital arithmetic 1 b2.1
2 | Logic gates 1 b2.2
3 | Boolean algebra 1 b2.2
4 | Combinational Logic Circuits 1 b2.2
5 | Flip Flops 1,2 b3.1
6 | Binary Counters 1,2 b3.1
7 | Digital Arithmetic Circuits 1,2 b3.1
8 | Medium Scale Integration Circuits 1,2 b3.2, b5.1
9 | Medium Integration Circuits Terminology 1,2 b3.3, b5.1
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11. Matrix of Program LOs with Course Los

Program Los Course Los
Design and test of digital systems on a
_ b2.1 conventional Breadboard provides a
D|e5|tg_n, | /rrlmotlel _a/r:jq _tarllalyzte an | 22-% | means of learning that is not attainable
clectrical/eiectronicidigital system or through simulations or text descriptions.
component for a specific application: Analvze. wire. and test the buildin
B2 |and identify the tools required to yze, WIrE, u 9
- : . Blocks of digital systems such as latches,
optimize this design. ) ]
buffers, Registers, adders, multiplexers,
b2.2 .
decoders, and so on using software
simulators (proteus, electronic
workbench).
Design and implement elements, Design of logic circuits such as latches,
modules, sub systems, or systems in | b3.1 | buffers, Registers, adders, multiplexers,
B3 | electrical/electronic/digital decoders.
engineering using technological b3.2 Implement digital systems using data
and professional tools. " | sheets to design logic systems.
Adopt  suitable  national and Take on suitable national and international
international standards and codes to standards and codes to design, build,
B5 | design, build, operate, inspect, and | b5.1 | operate, inspect, and maintain digital
maintain electrical/electronic/digital systems.
equipment, systems, and services.

12. Matrix of Program Aims with Course Aims

Program Aims Course Aims
) ) ) ) Analyzing and recognizing

Applying basic concepts in essential, general, the basic building blocks of
and specialized engineering sciences related to digital circuits.

Ol | the field of electronics and communications | 01
engineering.
Identifying, analyzing, and solving engineering Design the Logic circuits.
problems through scientific thinking, as well as
employing appropriate techniques, skills,

O2 | methods, and tools to practice the engineering | 02
professionality with the ability to develop and
self-learning to serve the labor market needs.
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Title

Name

Signature

Course coordinator

Dr. Khaled Ramadan

General Coordinator of
the Department

Dr. Mohamed Abdelhamed

Chairman of the

Department Council

Prof. Dr. Salah Elagooz

Date of Approval

Aug 2024
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Course Specification

Code: PHM 152 Course: Mathematics (4)
1. Affiliation
Department offering the program | Communication and Computer Engineering
Department offering the course Physics and Engineering Mathematics
Date of regulation approval: 2019
Date of specification approval: 2024-2025

2. Basic information

Course Code PHM 152
Course Title Mathematics 4
Year/level 1% year Semester: 2" term
Lectures Tutorial Practical Total

Teaching Hours > 5 5 2
3. Course Aims

No. Course Aims

0l Identify, analyze, and solve problems of Mathematics (O.1)

4. Learning Outcomes (LOs)

al.l | Identify, and formulate, engineering problems by applying Fourier series and Laplace
transformer.

al.2 | Solve higher order of differential equation problems.

al0 | Acquire and apply new knowledge of mathematics on wave equations and heat equations.
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5. Course Contents
Week Topics Lecture Tutorial Hours
Hours
e Introduction to differential equations
1 Separation of variables and homogeneous differential 2 2
equations
) ¢ Non- homogeneous D.E. reducible to homogeneous 2 2
Exact D.E.
¢ Non-exact D.E.
3 Linear D.E. 2 2
4 e Bernoulli D.E. 2 5
Some applications for the first order D.E.
5 Higher order D.E (homogeneous case) and operator 5 2
method
6 Operator method and variation of parameters 2 2
7 Laplace transform 2 2
8 Laplace transform 2 2
9 Mid-Term Exam - -

e Laplace transform and its applications.

Fourier Series

e Laplace transform and its applications.
11 ) ] 2 2
Fourier Series

e Introduction to partial differential equations

12 2 2
Separation of variable method

13 Wave equation 2 2

14 Wave equation 2 2

15 Heat equation 2 2

16 Final Exam - -
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6. Teaching and Learning Methods

@ @ 2 o))
S| S = S
~ = 0 IS X i)
B S |2 = o S £ T
S P = n S §= =4 = S > | 2
3] S | 2 c ) = = I= c I o | £ S
= “ ~ o < g o c b ‘B x c n
@] c ] e o wn o B - = o
o = | S 2 S < c & = > = |8 | B
<3 3 I 2 5 ) o c ) 3 S | = <
g |l€ g |a |F |& |8 | |& |2 |g|8 |2
< 2 | & = & o a & S
E o o O S 04 S
3 o = +— o
g : S =
_ o o
al.l
y VoA v v
al.2 \
y v v
al0 v
y v VoA
7. Students’ Assessment Methods
7.1 Students’ Assessment Method
No. Assessment Method Los
1 Attendance al.l, al.2, alo.
2 Reports / Sheets al.l, al.2, al0
3 Quiz 1/ Quiz 2 (online/written) al.l, al.2, al0.
4 Mid-term Exam al.l, al.2, al0.
5 Final Exam al.l, al.2, al0.
7.2 Assessment Schedule
No. Assessment Method Weeks
1 Attendance Weekly
2 Reports / Sheets --
3 Quiz 1/ Quiz 2 (online/written) 50r10
4 Mid-term Exam 9
5 Final Exam 16
First Year Course Specification — Regulation2019 Page 82 of 100 2024-2025




Ministry of Higher Education and Scientific Research
Higher Institute of Engineering, EI-Shorouk City
Communication and Computer Eng. Department

(@)

Glpulallg GYLAIVI Awaic
Cammunlcaions ed Caeputars Engineerng Dt

7.3 Weighting of Assessments (Grading System)
Grade
o Distrib . Weights .
D(;]ftcr; E:c?ezn Assessment Method ution 2/[\)/2'%2?) (%) of each 2/[\)/2'9225)
Weight g Assessment g
s (%)
Sheets & Reports 5% 2
Attendance 5% 2
Tea}cher Quiz 1(online/written) 40% 40 15% 6
Opinion
Quiz 2(online/written) 15% 6
Mid-term Exam 60% 24
Final Exam 60% 60 100% 60
Total 100% 100 100
8. List of textbooks and references

8.1 Essential books (textbooks)
[1] Swokowaki, Calculus, seventh edition, PWS. Boston.2012.
[2] EVANS, Lawrence C. Partial differential equations. American Mathematical Society,
2022,

8.2 Recommended books:
[1] Swokowaki, Calculus, seventh edition, PWS. Boston.2012.

8.3 Scientific papers, publications, websites ... etc.:
www.elseiver.com

8.4 Notes:
Lectures notes

9. Facilities required for teaching and learning

White board

Data show

Room supported with internet service, computer, and other E-learning tools.

Microsoft teams and MOODLE.

Computer Labs. for online exams.

Computer Lab. supported with software simulators (Proteus, Electronic Workbench)
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10. Matrix of Knowledge and Skills of the Course
No. Topics Aim LO's
e Introduction to differential equations
1 e Separation of variables and homogeneous 1 al.2
differential equations
e Non- homogeneous D.E. reducible to 1 al.2
2 homogeneous
e Exact D.E.
3 e Non-exact D.E. 1 al.2
e linear D.E.
4 e Bernoulli D.E. 1 al.2
e some applications for the first order D.E.
5 | © Higherorder D.E. (homogeneous case) and 1 al.2
operator method
6 e Operator method and variation of 1 al.2
parameters
7 | e Laplace transform and its applications 1 al.l
8 e Laplace transform and its applications 1 al.l
e Fourier Series
9 e Introduction to partial differential equations 1 al.l
e Separation of variable method
10 | e Wave equation 1 alo
11 | e Heat equation 1 al0
11.  Matrix of Program LOs with Course Los
Program Los Course Los
Identify, formulate, and solve Identify, and formulate, engineering
complex engineering | al.l | problems by applying Fourier series and
Al problems by applying Laplace transformer.
engineering  fundamentals, Solve higher order of differential equation
basic science and | al.2 | problems.
mathematics.
Acquire and apply new Acquire and apply new knowledge of
knowledge, and practice self, mathematics on wave equations and heat
A 10 |lifelong and other learning | al0 | equations.
strategies.
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12.

Matrix of Program Aims with Course Aims

Program Aims

Course Aims

O1 I
engineering.

Applying basic concepts in essential, general,
and specialized engineering sciences related to
the field of electronics and communications

ol

Identify, analyze, and
problems of Mathematics.

solve

Title

Name

Signature

Course coordinator

Dr. Mohamed Elsayed

General Coordinator of

the Department

Dr. Mohamed
Abdelhamed

Chairman of the

Department Council

Prof. Dr. Salah Elagooz

Date

Aug 2024
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