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4678العلوم الھندسیة الأساسیة

4880التطبیقات الھندسیة والتصمیم
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مادة (1): رسالة البرنامج: 
یھدف بـرنـامـج الالـكترونیات و ھندسـة الـحاسـب إلـى تـوفیر المسـتوى التعلیمى المتمیز لـلطلاب مـن خـلال تـزوید الخـریجین 
بــالأســس الــنظریة والتطبیقات الــلازمــة لحــل الــمشكلات بــطریقة علمیة والــوعــى بــالــدور الھام الــذى تــقوم بھ الھندســة 

المتخصصة للمجتمع الصناعى فى مصر وخارجھا. 
ویلتزم الـبرنـامـج فـي تحقیقھ لـرسـالـتھ بـالتحسین المسـتمر فـي الـجودة الـشامـلة لـلتعلم والـبحث الـعلمى والأكـادیمى بـمشاركـة 
الــطالــب بــفعالیة بحیث یكون ھو مــحور العملیة التعلیمیة. كــما یتحمل الــبرنــامــج مســئولیة الــمشاركــة فــى الــتقدم الــعلمى 
والـتكنولـوجـى فـى مـجال تـخصصھ عـن طـریق تـوفیر الأسـاس الـنظرى والـعملى والـتقنى لـلطلاب لیسمح لھم بـممارسـة الـعمل 
المھنى والـبحثى سـواءً كـان ھذا الـعمل فـى الـمجتمع الـصناعـى أو فـى الـمجال الأكـادیمى أو فـي مـراكـز الـبحوث وبحیث یتحول 
التعلیم بـالـبرنـامـج إلـى نـواة صـالـحة لاسـتكمال الـدراسـات العلیا عـلى مسـتوى الـماجسـتیر والـدكـتوراة. كـما یتحمل الـبرنـامـج 
المســئولیة المھنیة لــتقدیم وســائــل التعلیم المســتمر والــتدریب الــمتخصص للمھندسین الــعاملین فــي الــصناعــة بھدف تنمیة 

قدراتھم وإكسابھم المھارات اللازمة لتتماشى مع النمو المطرد فى التكنولوجیا الذى یشھده العالم حالیاً.   

مادة (2): توصیف البرنامج الدراسى بالبرنامج: 
یتمیز الـبرنـامـج الـدراسـي فـي الإلـكترونـیات و ھندسـة الـحاسـب بـجامـعة النیل بـالـمرونـة والـشمولیة  لـیتماشـي مـع مـعدلات 
الـتطورالـتكنولـوجـي مـن خـلال طـرح قـاعـدة عـریضة مـن الـمقررات الـدراسیة لـلطلاب تـشمل الالـكترونیات الـصلبة، 
والكھرومـغناطیسیة، والـبصریات، واللیزر، والـضوابـط، وھندسـة الـحاسـبات، أسـس الـدوائـر الـرقمیة والـتناظـریة، الكیمیاء، 
الإحـصاء، الإقـتصاد ، تصمیم الـدوائـر الـمتكامـلة ، تنظیم الـحاسـبات، بنیة الـحاسـبات، بـرمـجة الـحاسـبات ونـظم وإشـارات، 

أسس التحكم، شبكات الحاسبات، نظم التشغیل، قواعد البیانات، ھندسة البرمجیات والنظم الدفینة . 
ویركـز الـبرنـامـج عـلى تصمیم وتحـلیل الأجھزة الإلـكترونیة والـدوائـر والـضوئیات والكھرومـغناطیسیة والأنـظمة الـرقمیة 

والرقابیة، بما في ذلك أنظمة التحكم والاتصالات ونظم المعلومات. 
ویعتمد الـبرنـامـج عـلي تـوفیر أسـاس عـلمي وتـكنولـوجـي صـلب لـلطلاب، مسـتخدمـا التطبیقات العملیة الحـدیثة مـن خـلال خـطط 
معملیة مـدروسـة تـمكن الـطالـب مـن ربـط الأسـاس الـنظرى بـالـجانـب الـعملى فـى تـخصصات الـبرنـامـج وذلـك عـن طـریق ربـط 

الدراسة الأكادیمیة مع احتیاجات سوق العمل. 

مادة (3): أھداف البرنامج: 
یھدف بـرنـامـج الالـكترونیات و ھندسـة الـحاسـب بـجامـعة النیل إلـى تحقیق المسـتوى الأكـادیمى والـتقنى الـلازَم لـلطلاب 
لیتواكـب مـع الـنمو الـمطرد فـى الـتكنولـوجیا الحـدیثة فـى الـمجتمعات الـمتطورة وذلـك عـن طـریق تعلیم الـطلاب الـمبادئ 
الأسـاسیة والتقنیات الحـدیثة فـى مـجال تـخصصات الـبرنـامـج مـع تـدریب الـطلاب عـلى مـمارسـة المنھجیة فـى التفكیر واسـتخدام 
الأسـالیب الحـدیثة فـى حـل الـمشاكـل الھندسیة مـع درایة شـامـلة بـدور ھندسـة الإلـكترونـیات والـحاسـبات فـى نـمو وتـطویر 

المجتمعات الحدیثة، ولتحقیق ھذا فإن البرنامج یھدف إلى أن یكون الخریج: 
مجھـزا علمیاً وتقنیاً لـممارسـة مھنة الھندسـة الكھربـائیة والـحاسـبات كمھندس حـدیث التخـرج أو الالـتحاق بـبرامـج 1.

دراسات علیا فى 
مــجالات الإلــكترونیات والأجھزة الفیزیائیة ، الكھرومــغناطیسیة ، الــدوائــر الإلــكترونیة ، والإشــارات والأنــظمة ، 2.

قـادرعـلى بـناء أنـظمة الـحاسـبات وتحـلیلھا وتـطویرھا وتـوصیفھا بـدقـة والـتعامـل معھا بمنھجیة لـلوصـول إلـى حـل لھذه 
المشاكل الھندسیة وأن یكون قادراً على التواصل مع الآخرین بھذه النتائج. 

تقدیم الاستشارات في مجالات علوم الحاسب ونظم المعلومات. 3.

قـادراً عـلى الـتدرج الـوظیفى الـناجـح فـى مـجال تخصصھ (الإلـكترونیات والأجھزة الفیزیائیة ، الكھرومـغناطیسیة ، 4.
الـدوائـر الإلـكترونیة ، الإشـارات والأنـظمة ، وأنـظمة الـتحكم الـممیكنة) لیتبوأ الـمناصـب القیادیة كنتیجة لتمكنھ مـن 
مھارات الـعمل الـمتكامـل مـع فـریق الـعمل وقـدرات الـتواصـل مـع الآخـرین ومھارات حـل الـمشاكـل الھندسیة بـأسـلوب 

منھجى. 
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 تنظیم الـندوات وعـقد الـمؤتـمرات العلمیة بھدف تعمیق مـفاھیم الـمعلومـات والـمعرفـة وتـبادل الـخبرات فـي مـجالات 5.
الـتخصص مـع الھیئات والـمؤسـسات الـمناظـرة، لإكـساب الـطالـب/الخـریج مھارات الـعمل الـمتكامـل مـع فـریق الـعمل 

وقدرات التواصل مع الآخرین ومھارات حل المشاكل الھندسیة بأسلوب منھجى. 
مجھزاً لـلعمل فـى مـجالات عـریضة فـى الھندسـةالكھربـائیة والـحاسـبات مـن خـلال اكـتسابھ الـعلوم والمھارات التقنیة فـى 6.

مـجال الـتخصص الـدقیق مـن خـلال الـمقررات الإجـباریة والاختیاریة وكـذلـك الـعلوم والمھارات التقنیة فـى مـجالات 
التخصص العام من خلال المقررات الإجباریة ومتطلبات برامج الھندسة بالجامعة 

مادة (4): مواصفات الخریج: 
المخـرج الـرئیسى لـلبرنـامـج ھو تخـریج جیل مـن مھندسی الإلـكترونـیات والـحاسـبات المتخصصین فـي مـجالات مـختلفة 

وبصفة عامة یكون الخریج: 

ملماً بالأساس الریاضى والعلمى والتقنى لحل المشاكل الھندسیة فى مجال الإلكترونیات والحاسبات. 1.

قـادراً عـلى اسـتخدام الـعلوم المكتسـبة وتـطویعھا لـتطویر وتصمیم الـمنتجات والـنظم الھندسیة فـى مـجال الـتخصص بـما 2.
یتلاءم مع احتیاجات السوق والمجتمع. 

قادراً على التواصل شفھیاً وكتابةً بمھنیة مع المشاركین فى العمل. 3.

قادراً علي التعلیم  والتعلم والتطور المستمر واكتساب المھارات الجدیدة. 4.

مـقدراً لـلجوانـب الاجـتماعیة المحیطة والـتى تحكمھ أحیانـاً فـى تصمیم وتـطویر الـمنتجات والخـدمـات الـملائـمة للمحیط 5.
والمجتمع الذى یعمل فیھ. 

قادراً على استخدام التقنیات الھندسیة الحدیثة وعلوم الحاسب الآلى. 6.

قادراً على مواصلة الحصول على درجات علمیة أعلى من مرحلة البكالوریوس (للطلبة المتفوقین المتمیزین) 7.

وسیكون الخریج من ھذا التخصص مؤھلاً للعمل فى: 
مجالات أنظمة التحكم الإلكتروني والحاسب والذى تعتمد علیھا معظم وسائل الانتاج الحدیثة. •
عملیات الانـتاج والتصنیع فـى مـجال الـصناعـات الـدقیقة مـثال صـناعـة الطیران والـفضاء والـصناعـات الـعسكریة •

المتطورة. 
جـمیع الـمجالات الـصناعیة الـتى تـضم تـفاعـل وتـكامـل بین أنـظمة الـذكـاء الـصناعـي والأنـظمة الالـكترونیة الحیاتیة •

وأنـظمة الـحاسـب ومـن الـمتوقـع أن یتزاید الـطلب عـلى المھندسین المتخصصین فـى ھندسـة الـحاسـبات مـع بـلورة 
الثورة الصناعیة الرابعة. 

شركات التصمیم و التنفیذ للحلول الالكترونیة المتكاملة •
شركات تصمیم النظم الالكترونیة للشركات و المصانع •
شركات خدمات الإتصالات الأرضیة و المحمولة •
شركات البحث و التطویر في مجال الاتصالات ونظم المعلومات  •
الشركات العاملة في مجال الأقمار الصناعیة و البث الإذاعي و التلفزیوني والتحكم الدقیق •
مراكز البحث العلمى و الھیئات المسئولة عن المشروعات التحكم الالكترونى و ادارة النظم •
شركات الحاسبات الالیة وتصمیم النظم الإلكترونیة والتحكم •
مراكز الابحاث و التطویر فى المصانع و الشركات التكنولوجیة.   •

 :Program Graduate Competencies / مادة (5): جدارات خریج البرنامج
یـلتزم الـبرنـامـج الـمقدم بـالـمعایـیر الأسـاسـیة الـمقترحـة مـن قـبل الھـیئة الـقومـیة لـضمان جـودة الـتعلیم والاعـتماد كحـد أدنـى. 

والمعاییر الأكادیمیة لبرنامج الإلكترونیات وھندسة الحاسب یحدد القدرت والجدارات المتوقعة للخریج. 

فـبالإضـافـة إلـى (U-Level Competencies + A-Level Competencies) وبـالـتوافـق مـع الـمعایـیر الأكـادیـمیة 
الـمرجـعیة الـوطـنیة (NARS-2018) فـإن خـریـجي بـرنـامـج الإلـكترونـیات وھـندسـة الـحاسـب بـكلیة الـھندسـة والـعلوم الـتطبیقیة 

بجامعة النیل یتعین أن یكونوا قادرین على تحقیق (B-Level Competencies) على النحو التالي: 
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متطلبات التخصصات الفرعیة في الھندسة الكھربیة (الإلكترونیات وھندسة الاتصالات) 
 (Electronics and Communications Engineering ARS / CICT-ECE- Level Competencies)
 U-Level Competencies + A-Level Competencies + B-Level) إلــــى  بــــالإضــــافــــة 
Competencies) فـإن خـریـجي بـرنـامـج الإلـكترونـیات وھـندسـة الـحاسـب (شـعبة الإلـكترونـیات وھـندسـة الاتـصالات) بـكلیة 
الـھندسـة والـعلوم الـتطبیقیة بـجامـعة الـنیل یـتعین أن یـكونـوا قـادریـن عـلى تـحقیق (C-Level Competencies) عـلى 

النحو التالي: 

متطلبات التخصصات الفرعیة في الھندسة الكھربیة (ھندسة الحاسب) 
 (Computer Engineering ARS / CICT-CE- Level Competencies)

B-ICT	Level	Competencies	for	ICT	Engineering	Graduates

BICT (1) Design, model and analyze an electrical, electronic, microwave and 
optical system or component for a specific ICT application and 
identify the tools required to optimize this design.

BICT (2) Design, model and analyze an electrical, electronic, microwave and 
optical system or component for a specific ICT application and 
identify the tools required to optimize this design.

BICT (3) Evaluate the performance and suitability of an electrical and 
electronic system and circuit under specific input excitation.

BICT (4) Classify and evaluate the applications and market segments in the 
ICT market to create a specific ICT product including estimation of 
the required resources.

C-ICT-ECE	Level	Competencies	for	Electronics	and	Communications	Eng.	Graduates

CICT-ECE (1) Analyze analog and digital electronic circuits and systems using 
appropriate mathematical, numerical, and computer-based models 
and techniques.

CICT-ECE (2) Design, integrate, and test analog and digital, discrete and 
integrated, electronic circuits to realize specific functions, using the 
right equipment, and under specific design constraints

CICT-ECE (3) Assess and evaluate the characteristics, performance, cost benefit 
analysis failure of components, systems’ reliability and processes to 
solve engineering problems, often based on limited and possibly 
contradicting information

CICT-ECE (4) Understand the key principles of signal processing, control theory, 
and the main components of analog and digital communication 
systems. As well as, DSP and embedded systems

CICT-ECE (5) Illustrate the key performance indicators in communication systems 
and networks and analyze the performance of analog and digital 
communication systems, as well as wireless and optical 
communication systems and communication networks

CICT-ECE (6) Use appropriate specialized software packages, write computer 
programs, and use relevant laboratory equipment for the analysis 
and design of electronics and communications components and 
systems
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 U-Level Competencies + A-Level Competencies + B-Level) إلــــى  بــــالإضــــافــــة 
Competencies) فـإن خـریـجي بـرنـامـج الإلـكترونـیات وھـندسـة الـحاسـب (شـعبة ھـندسـة الـحاسـب)  بـكلیة الـھندسـة والـعلوم 

التطبیقیة بجامعة النیل یتعین أن یكونوا قادرین على تحقیق (C-Level Competencies) على النحو التالي: 

مادة (6): تفاعل البرنامج مع احتیاجات السوق: 
مـن الأھـداف الـرئیسـیة لـلبرنـامـج ھـو الـتفاعـل المسـتمر مـع احـتیاجـات سـوق الـعمل حـیث أن ذلـك الـسوق ھـو مـا یـمثل المسـتھلك 
الـحقیقى لـنتاج الـبرنـامـج. وتـماشـیاً مـع نـظام الـجودة الـشامـلة فـإن مخـرجـات الـبرنـامـج لابـد وأن تـتوافـق مـع مـتطلبات المسـتھلك 
وعـلیھ فـإن الـجامـعة مـلتزمـة بـالـتواصـل مـع الـغرف الـتجاریـة و الـصناعـیة و الـممثلة لـلمجتمع الـصناعـي لـلتعرف عـلى 

الاحتیاجات الحقیقیة للخریجین من البرنامج وكذلك لتشكیل قنوات مستمرة لتدریب الطلاب فى تلك المصانع.  

مادة (7): التشابھ والتمایز عن البرامج المشابھة 
أوجھ التشابھ مع البرامج المشابھة: 

یـقدم بـرنـامـج الإلـكترونـیات وھـندسـة الـحاسـب بـجامـعة الـنیل نـموذجـاً لـلأسـلوب الـمنھجى فـى الـتعلیم الـجامـعى فـى تـخصص 
ھـندسـة الالـكترونـیات و الاتـصالات وھـندسـة الـحاسـب حـیث یسـتفید الـبرنـامـج مـن الـخبرات الـمتراكـمة فـى الـبرامـج الـمشابـھة 

على المستوى المحلى والمستوى الدولى لتقدیم منھج دراسى متكامل یعتمد على: 
• ً تـوفـیر الأسـاس الـنظرى الـمناسـب لـلتخصص بـما یـواكـب مـا یـتم تـدریـسھ فـى الـجامـعات الـعریـقة محـلیاً وعـالـمیا

وللبرنامج مكونان أساسیان: 
تـقدیـم الأسـاس الـنظرى والـذى یخـدم فـئة الـمھندسـین بـصفة عـامـة لـتكویـن الأرضـیة الـثابـتة لـلتقدم فـى عـلوم •

التخصص. 

C-ICT-CE	Level	Competencies	for	Computer	Engineering	Graduates-1

CICT-CE (1) Design an Embedded system to meet specific technical 
requirements especially designed for business applications

CICT-CE (2)

Apply engineering principles in the fields of logic design, circuit 
analysis, machine and assembly languages, computer organization 
and architectures, memory hierarchy, advanced computer 
architectures, embedded systems, signal processing, operating 
systems, real-time systems, environmental issues and reliability 
analysis

CICT-CE (3)

Assess and evaluate the characteristics, performance, cost benefit 
analysis failure of components, systems’ reliability and processes to 
solve engineering problems, often on the basis of limited and 
possibly contradicting information

CICT-CE (4) Write computer programs on professional levels achieving 
acceptable quality measures in software development

CICT-CE (5)
Use appropriate specialized computer software, computational tools 
and design packages throughout the phases of the life cycle of 
system development

CICT-CE (6)
Professionally merge the engineering knowledge, understanding, 
and feedback to innovate or improve design, products and/or 
services using latest technologies

CICT-CE (7) Apply numerical modeling methods to engineering problems
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تـقدیـم الـمادة الـعلمیة والـعملیة الـتى تـرتـفع بمسـتوى الـطلاب إلـى مسـتوى الـتخصص مـعتمداً عـلى دراسـة لـما یـتم •
تدریسھ بالأقسام المماثلة فى مصر وخارجھا. 

یـتمایـز الـبرنـامـج بـكونـھ یـقدم لـلدارسـین رؤیـة شـامـلة ومـتكامـلة فـي مـجال الإلـكترونـیات وھـندسـة الـحاسـب مـن خـلال الـتركـیز عـلى 
طرق التصمیم و التصنیع و الاختبارات المختلفة فى الھندسة الالكترونیة  ودعم ذلك بنظم الاتصالات الحدیثة 

اســتخدام طــرق الــبحث الــعلمى لــتشجیع الــطلاب لــلاطــلاع عــلى الجــدیــد فــى مــجال ھــندســة الالــكترونــیات •
والاتصالات وھندسة الحاسب. 

وضع الطلاب فى بیئة مشابھة لبیئة العمل اثناء الدراسة من اجل اكتساب المھارات العملیة. •
توفیر معامل متكاملة للتطبیقات العملیة المصاحبة للدراسة النظریة. •
تـوفـیر نـظام الـساعـات الـمعتمدة وكـذلـك نـظام الـنقاط الـمعتمدة الأوروبـي والـذى یـتیح لـلطلبة الاخـتیار مـن مجـموعـة •

مـن الـمقررات لـلتعمق فـى تـخصص أكـثر دقـة مـن الـتخصص الـعام مـع الـحفاظ عـلى إمـكانـیة الـمشاركـة الـفعالـة فـي 
الأنشطة الأكادیمیة والاجتماعیة. 

تـوفـیر خـطة تـدریـب عـملى داخـل وخـارج الـجامـعة لـتتماشـى مـع مـتطلبات الـمقررات الـدراسـیة والـتطور المسـتمر •
فى احتیاجات سوق العمل. 

مادة (8): تصمیم كود المقررات في برنامج الإلكترونیات وھندسة الحاسب: 
تـم تـصمیم كـود الـمقررات فـي بـرنـامـج لإلـكترونـیات وھـندسـة الـحاسـب لـیتوافـق مـع نـظام تـكویـد الـمقررات فـي جـامـعة الـنیل 
والـمتوافـق مـع تـوصـیات لـجنة قـطاع الـتعلیم الـھندسـي بـحیث یـمیز الـرقـم الـثانـي مـن الـشق الـعددي مـن كـود الـمقرر الـمجال الـدقـیق 

في البرنامج على النحو التالي: 

مادة (9): المقررات الدراسیة ومدى ملاءمتھا لمخرجات البرنامج المستھدفة:  
ولـلحصول عـلى درجـة بـكالـوریـوس الـعلوم فـي الإلـكترونـیات وھـندسـة الـحاسـب ولـتحقیق مخـرجـات الـتعلم المسـتھدفـة لـلبرنـامـج 
ولـلتوافـق مـع قـدرات وجـدارات الخـریـج الـموصـفة مـن قـبل ھـیئة ضـمان الـجودة والاعـتماد لـتخصص ICT Engineer فـإنـھ 
یـتعین عـلى الـطالـب أن یـجتاز بـنجاح الـمقررات الـتالـیة الـمقسمة إلـى مسـتویـات (مـتطلبات الـجامـعة - مـتطلبات الـكلیة -  

متطلبات البرنامج - متطلبات التخصص). 
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ECE	University	Core	Requirements	(10	courses	=	16	CH)

Code 
No. Course Title

No. of hours / week CH ECTS SW
L جدارات

Lec Tut Lab

ENGL 001 Intensive English 0 0 0 0 0 0 U2 

ENGL 002 English I 0 0 0 0 0 50 U2 

ENGL 003 English II 0 0 0 0 0 50 U2 

ENGL 101 Writing Skills 4.5 0 0 3 5 125 U2 

ENGL 102
Communication 
and Presentation 
Skills

4.5 0 0 3 5 125 U2 

HUMA 001
Introduction to 
Scientific & Critical 
Thinking

3 0 0 2 3 75 U3 

HUMA 002 Introduction to 
Ethics 3 0 0 2 3 75 U4 

HUMA 003 Selected Topics in 
Humanities & Arts 3 0 0 2 3 75 U1 U5 

SSCI 001 Selected Topics in 
Social Sciences 3 0 0 2 3 75 U1 U5 U6 

SSCI 002
Selected Topics in 
World Cultures and 
Diversity

3 3 0 2 3 75 U1 U6 

Total 
Number of 
Credits

10 24 3 0 16 25 725
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ECE	Engineering	Core	Requirements	(16	courses	=	48	CH)

Code No. Course Title
No. of hours / 

week CH EC
TS

SW
L جدارات

Lec Tut Lab

CHEM 001 Chemical Principles 3 0 1.5 3 5 125 A1 A2 A4 

CSCE 001 Computer & 
Information Skills 1.5 0 4.5 3 5 125 A1 A10 

CSCE 002 Introduction to 
Programming 1.5 0 4.5 3 5 125 A1 A6 A10 

ECEN 101 Electric Circuits 3 0 1.5 3 5 125 A1 A3 A5 A6 
A9 A10 

ENGR 001 Introduction to 
Engineering 1.5 0 3 3 5 125 A2 A3 A5 A6 

A7 

ENGR 002 Introduction to 
Engineering Design 1.5 0 3 3 5 125 A2 A3 A6 A7 

A9 

MATH 001 Analytical Geometry 
& Calculus I 3 1.5 0 3 5 125 A1 A4 A7 A8 

A10 

MATH 002 Calculus II 3 1.5 0 3 5 125 A1 A2 A5 A7 
A8 A10 

MATH 103
Probability & 
Statistics for 
Engineers

3 1.5 0 3 5 125 A3 A4 A6 A8 
A9 

MATH 104 Linear Algebra 3 1.5 0 3 5 125 A1 A3 A6 A7 
A8 

MATH 205 Differential 
Equations 3 1.5 0 3 5 125 A2 A4 A5 A7 

A9 A10 

MATH 206 Nummerical 
Methods 3 1.5 0 3 5 125 A1 A2 A4 A6 

A8 A10 

MENG 101
Engineering 
Mechanics I - 
Statics

3 0 0 2 4 100 A1 A2 

MENG 102
Engineering 
Mechanics II - 
Dynamics

3 0 0 2 4 100 A1 A2 

PHYS 001 Physics I 3 1.5 1.5 4 7 175 A1 A3 A4 A7 
A8 A10 

PHYS 002 Physics II 3 1.5 1.5 4 7 175 A1 A2 A4 A5 
A6 A9 

Total 
Number 16 42 12 21 48 82 2050
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ECE	Program	Requirements	(16	courses	-	48	CH)

Code No. Course Title
No. of hours / 

week CH EC
TS

SW
L

Competenci
esLec Tut Lab

ECEN 202
Fundamentals of 
Electrical 
Engineering

3 1.5 1.5 3 5 125 A2 A3 B1 B3 

ECEN 203
Fundamentals of 
Computer 
Engineering

3 1.5 0 3 5 125 A3 A10 B2 B4 

ECEN 204
Fundamentals of 
Data Structures & 
Algorithms

3 1.5 0 3 5 125 A1 A6 A9 A10 
B1 

ECEN 302
Economics and 
Project Management 
in ECE Applications

3 1.5 0 3 5 125 A6 A9 B4 

ECEN 305 Introduction to 
Computer Systems 3 1.5 1.5 3 5 125 A3 A5 B1 B4 

ECEN 311 Analysis and Design 
of Analog Circuits 3 1.5 1.5 3 5 125 A1 A4 A8 B1 B3 

ECEN 312 Analysis and Design 
of Digital Circuits 3 1.5 1.5 3 5 125 A1 A8 B1 B2 

ECEN 313 Signals and Systems 3 1.5 1.5 3 5 125 A2 A10 B1 

ECEN 314 Fundamentals of 
Communications 3 1.5 1.5 3 5 125 A1 A4 B2 

ECEN 315 Fundamentals of 
Control 3 1.5 1.5 3 5 125 A1 A2 A5 B4 

ECEN 316 Electric Machines 3 0 1.5 3 5 125 A3 A4 B3 B4 

ECEN 391 Practical Training 0 0 0 3 6 150 A8 A9 A10 B3 

ECEN 406 Microprocessor 
System Design 3 1.5 0 3 5 125 A2 A5 A10 B2 

ECEN 493 Graduation Project I 3 0 0 3 6 180 A7 A10 B1 B4 

ECEN 495 Graduation Project II 3 0 0 3 6 180 A7 A10 B1 B4 

ENTR 301 Selected Topics in 
Entrepreneurship 1.5 1.5 0 2 4 100 A3 A9 A10 B2 

B4 C3 

NSCI 102
Selected Topics in 
Environmental 
Science

3 3 0 4 6 150 A3 A4 A5 B2 

Total 
Number 17 46.5 21 12 51 88 2260
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Specialization	Track	1	-	Electronics	and	Communications	Eng.	(16	courses	=	48	CH)

Code No. Course Title
No. of hours / 

week CH EC
TS

SW
L Leجدارات

c Tut Lab

ECEN 351
Fundamentals of 
Semiconductor 
Devices

3 1.5 0 3 5 125 A1 A2 A10 B1 C1 
C3 

ECEN 371 Fundamentals of 
Electromagnetics 3 1.5 0 3 5 125 A1 A2 A8 B1 C4 

ECEN 372 Applied 
Electromagnetics 3 1.5 0 3 5 125 B1 C3 C4 C5 C6

ECEN 452
Physical Sensors, 
Transducers and 
Instrumentation

3 1.5 1.5 3 5 125 A2 A5 A10 B2 C1 
C5 

ECEN 453 Analog and Digital 
Electronics Lab 1.5 0 3 3 5 125 A2 B2 B3 C4 C5 

C6

ECEN 454

Analog and Digital 
Filters and 
Communications 
Circuits

3 1.5 0 3 5 125 A2 A3 A5 B1 C6

ECEN 462 Digital 
Communications 3 1.5 0 3 5 125 A3 A9 B4 C3 C5 

C6

ECEN 463 Wireless 
Communication 3 1.5 0 3 5 125 A2 A9 B2 B4 C4 

C6

ECEN 464 Communications 
Networks 3 1.5 0 3 5 125 A5 A7 B3 C3 C4 

C6

ECEN 465 Communications 
Design Lab 1.5 0 3 3 5 125 A4 B1 C3 C4 C5 

C6

ECEN 466 Digital Signal 
Processing 3 1.5 0 3 5 125 A2 A4 B1 C2 C6

ECEN xxx Elective-1 3 1.5 0 3 5 150 (from list below)

ECEN xxx Elective-2 3 1.5 0 3 5 150 (from list below)

ECEN xxx Elective-3 3 1.5 0 3 5 150 (from list below)

ECEN xxx Elective-4 3 1.5 0 3 5 150 (from list below)

Total 
Number 15 42 19.5 7.5 45 75 1975
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ECE	list	of	Electives	(Track	1	-	Electronics	and	Communications	Engineering)

Code No. Course Title
No. of hours / 

week CH EC
TS

S
W
L

جدارات
Lec Tut Lab

ECEN 455 Analog Integrated 
Circuit Design 3 1.5 0 3 5 125 A1 A2 B1 C2 

ECEN 456 Digital Integrated 
Circuit Design 3 1.5 0 3 5 125 A1 A2 B1 C2 

ECEN 457 Micro and Nano 
Systems Fabrication 3 1.5 0 3 5 125 A1 A3 A5 A10 

C3 

ECEN 458 FPGA and ASIC 
Design 3 1.5 0 3 5 125 A8 B2 B4 C2 

C6

ECEN 459

Introduction to 
Electronic Design 
Automation (EDA 
and CAD)

3 1.5 0 3 5 125 A3 A5 C3 C6

ECEN 468
Advanced 
Communication 
Systems

3 1.5 0 3 5 125 B4 C3 C4 C5 

ECEN 469 Selected Topics in 
Communications 3 1.5 0 3 5 125 A5 A8 A10 C4 

C5 

ECEN 470

Introduction to 
Optical 
Communication 
Systems

3 1.5 0 3 5 125 A4 B2 B4 C4 
C5 

ECEN 473 Antenna and 
Propagation 3 1.5 0 3 5 125 A4 B1 C3 C4 

C5 C6

ECEN 474

Radio Frequency 
Integrated Circuit 
Design and 
Implementation

3 1.5 0 3 5 125 A2 A4 B1 C2 
C6

ECEN 481 Mechatronic Design 3 1.5 0 3 5 125 A3 A4 B1 B2 
C2 C6
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Specialization	Track	2	-	Computer	Eng.	(16	courses	=	48	CH)

Code No. Course Title
No. of hours / 

week CH
E
C
T
S

SW
L جدارات

Lec Tut Lab

ECEN 324
Computer 
Systems 
Software

3 1.5 0 3 5 125 A1 A6 B2 C2 C5 

ECEN 421
Introduction to 
Computer 
Networks

3 1.5 0 3 5 125 A2 A5 B1 B4 C3 C5 

ECEN 422
Introduction to 
Computer 
Security

3 1.5 0 3 5 125 A7 A10 B3 C4 C6 

ECEN 424
Introduction to 
Databases 
Systems

3 1.5 0 3 5 125 A2 A5 A8 A10 B2 C4 

ECEN 425 Machine 
Intelligence 3 1.5 0 3 5 125 A1 A5 B1 B3 C7 

ECEN 427 Operating 
Systems 3 1.5 0 3 5 125 A2 A4 B1 B4 C2 C4 

ECEN 428 Software 
Engineering 3 1.5 0 3 5 125 A2 A10 B3 C1 C3 

ECEN 432
Introduction To 
Computer 
Architecture

3 1.5 1.5 3 5 125 A3 A5 B1 B3 C2 C3 

ECEN 433
Introduction to 
Parallel 
Computing

3 1.5 0 3 5 125 A2 A10 B2 C2 C6 

ECEN 435 Embedded Real-
Time Systems 3 1.5 1.5 3 5 125 A3 B1 C1 C4 C6 

ECEN 438
Advanced 
Computer 
Architecture

3 1.5 0 3 5 125 A2 A5 A9 B3 C2 C4 

ECEN 
XXX

Technical 
Electives 3 1.5 0 3 5 150 From list below

ECEN 
XXX

Technical 
Electives 3 1.5 0 3 5 150 From list below

ECEN 
XXX

Technical 
Electives 3 1.5 0 3 5 150 From list below

ECEN 
XXX

Technical 
Electives 3 1.5 0 3 5 150 From list below

Total 
Number 15 45 22.5 3 45 75 1975
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ECE	list	of	Electives	(Track	2	-	Computer	Engineering)

Code No. Course Title
No. of hours / 

week CH EC
TS

S
W
L

جدارات
Lec Tut Lab

ECEN 430
Selected Topics in 
Computer 
Engineering

3 1.5 0 3 5 125 A2 A8 B2 B4 
C2 C6 

ECEN 448

Numerical Methods 
and Mathematical 
Precision of Floating 
Numbers

3 1.5 0 3 5 125 A1 A2 B3 C3 
C7 

ECEN 449 Compiler 
Construction 3 1.5 0 3 5 125 A3 A7 A10 B3 

C2 C4 

ECEN 452
Physical Sensors, 
Transducers and 
Instrumentation

3 1.5 1.5 3 5 125 A2 B1 B2 B3 

ECEN 463 Wireless 
Communication 3 1.5 0 3 5 125 A3 A9 B4 C3 

C7 

ECEN 466 Digital Signal 
Processing 3 1.5 0 3 5 125 A2 A3 B2 C2 

C4 

ECEN 467
Image Processing 
and Bio-image 
Informatics

3 1.5 0 3 5 125 A2 A5 A9 B1 
B3 C4 C5 C7 

ECEN 481 Mechatronic Design 3 1.5 0 3 5 125 A3 B1 B2 C1 
C7 
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 :(NARS) مادة (10): توزیع مقررات البرنامج على الفئات المقترحة في

ECE	Course	Mapping	to	Subject	Categories	(NARS)

Course 
Code Course Title

Hum. & 
Social 
Sci.

Busine
ss 

Admin.

Math & 
Basic 
Sci.

Eng. 
Culture

Basic 
Eng. 
Sci.

Eng. 
App. & 
Design

Project 
& PT

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

University Requirements
ENGL 001 Intensive English
ENGL 002 English I 0 0
ENGL 003 English II 0 0
ENGL 101 Writing Skills 3 5
ENGL 102 Communication and Presentation Skills 3 5

HUMA 001 Introduction to Scientific & Critical 
Thinking 2 3

HUMA 002 Introduction to Ethics 2 3
HUMA 003 Selected Topics in Humanities & Arts 2 3
SSCI 001 Selected Topics in Social Sciences 2 3

SSCI 002 Selected Topics in World Cultures and 
Diversity 2 3

Total University Requirements 16 25 0 0 0 0 0 0 0 0 0 0 0 0
Engineering Requirements

CHEM 001 Chemical Principles 3 5
CSCE 001 Computer & Information Skills 3 5
CSCE 002 Introduction to Programming 3 5
ECEN 101 Electric Circuits 3 5
ENGR 001 Introduction to Engineering 3 5
ENGR 002 Introduction to Engineering Design 3 5
MATH 001 Analytical Geometry & Calculus I 3 5
MATH 002 Calculus II 3 5
MATH 103 Probability & Statistics for Engineers 3 5
MATH 104 Linear Algebra 3 5
MATH 205 Differential Equations 3 5
MATH 206 Nummerical Methods 3 5
MENG 101 Engineering Mechanics I - Statics 2 4
MENG 102 Engineering Mechanics II - Dynamics 2 4
PHYS 001 Physics I 4 7
PHYS 002 Physics II 4 7

Total Engineering Requirements 0 0 0 0 29 49 3 5 16 28 0 0 0 0
Program Requirements

ECEN 202 Fundamentals of Electrical Engineering 3 5
ECEN 203 Fundamentals of Computer Engineering 3 5

ECEN 204 Fundamentals of Data Structures & 
Algorithms 3 5

ECEN 302 Economics and Project Management in 
ECE Applications 3 5

ECEN 305 Introduction to Computer Systems 3 5
ECEN 311 Signals and Systems 3 5
ECEN 312 Analysis and Design of Digital Circuits 3 5
ECEN 313 Signals and Systems 3 5
ECEN 314 Fundamentals of Communications 3 5
ECEN 315 Fundamentals of Control 3 5
ECEN 316 Electric Machines 3 5
ECEN 391 ECEN 391 3 6
ECEN 406 Microprocessor System Design 3 5
ECEN 493 Graduation Project I 3 6

Course 
Code
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ECEN 495 Graduation Project II 3 6
NSCI 102 Selected Topics in Environmental Science 4 6
49 Total Program Requirements 0 0 3 5 0 0 4 6 21 35 12 20 9 18

Specialization 1 (Electronics and Communications Engineering)
ECEN 351 Fundamentals of Semiconductor Devices 3 5
ECEN 371 Fundamentals of Electromagnetics 3 5
ECEN 372 Applied Electromagnetics 3 5

ECEN 452 Physical Sensors, Transducers and 
Instrumentation 3 5

ECEN 453 Analog and Digital Electronics Lab 3 5

ECEN 454 Analog and Digital Filters and 
Communications Circuits 3 5

ECEN 462 Digital Communications 3 5
ECEN 463 Wireless Communication 3 5
ECEN 464 Communications Networks 3 5
ECEN 465 Communications Design Lab 3 5
ECEN 466 Digital Signal Processing 3 5
ENTR 301 Selected Topics in Entrepreneurship 2 4
ECEN xxx Elective - 1 3 5
ECEN xxx Elective - 2 3 5
ECEN xxx Elective - 3 3 5
ECEN xxx Elective - 4 3 5
47 Total Specialization 1 Requirements 0 0 2 4 0 0 0 0 9 15 36 60 0 0

160 Total ECE 16 25 5 9 29 49 7 11 46 78 48 80 9 18

Course Category % 10.0% 3.1% 18.1% 4.4% 28.8% 30.0% 5.6%

Specialization 1 (Computer Engineering)
ECEN 324 Computer Systems Software 3 5
ECEN 421 Introduction to Computer Networks 3 5
ECEN 422 Introduction to Computer Security 3 5
ECEN 424 Introduction to Databases Systems 3 5
ECEN 425 Machine Intelligence 3 5
ECEN 427 Operating Systems 3 5
ECEN 428 Software Engineering 3 5
ECEN 432 Introduction To Computer Architecture 3 5
ECEN 433 Introduction to Parallel Computing 3 5
ECEN 435 Embedded Real-Time Systems 3 5
ECEN 438 Advanced Computer Architecture 3 5
ENTR 301 Selected Topics in Entrepreneurship 2 4
ECEN xxx Elective - 1 3 5
ECEN xxx Elective - 2 3 5
ECEN xxx Elective - 3 3 5
ECEN xxx Elective - 4 3 5
47 Total Specialization 2 Requirements 0 0 2 4 0 0 0 0 9 15 36 60 0 0

160 Total ECE 16 25 5 9 29 49 7 11 46 78 48 80 9 18

Course Category % 10.0% 3.1% 18.1% 4.4% 28.8% 30.0% 5.6%

Course Title

Hum. & 
Social 
Sci.

Busine
ss 

Admin.

Math & 
Basic 
Sci.

Eng. 
Culture

Basic 
Eng. 
Sci.

Eng. 
App. & 
Design

Project 
& PT

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

C
H

EC
TS

Course 
Code

! 137الباب السابع - برنامج الإلكترونیات وھندسة الحاسب        



اللائحة الداخلية لمرحلة البكالوريوس - ٢٠١٨          كلية الهندسة والعلوم التطبيقية - جامعة النيل الأهلية

مادة (11): مصفوفة مخرجات المقررات الدراسیة ومدى ملاءمتھا للمخرجاتھا 
المستھدفة للبرنامج: 

ECE	Program	Requirements	Course	-	Competencies	matrix

MENG Core Requirements

U1 U2 U3 U4 U5 U6 A1 A2 A3 A4 A5 A6 A7 A8 A9 A1
0 

B1 B2 B3 B4 

Uni. Competencies 
(U-Level)

Eng. Competencies 
(A-Level)

Mechanical. 
Eng. 

(B-Level)
Program Requirements

ECEN 202 Fundamentals of Electrical 
Engineering X X X x

ECEN 203 Fundamentals of Computer 
Engineering X X X X

ECEN 204 Fundamentals of Data 
Structures & Algorithms x x x x x

ECEN 302 Economics and Project 
Management in ECE 
Applications

x x X

ECEN 305 Introduction to Computer 
Systems X X X X

ECEN 311 Analysis and Design of Analog 
Circuits X X X X x

ECEN 312 Analysis and Design of Digital 
Circuits X X X X

ECEN 313 Signals and Systems x x x
ECEN 314 Fundamentals of 

Communications X X X

ECEN 315 Fundamentals of Control X X X X
ECEN 316 Electric Machines x x x x
ECEN 391 Practical Training X X X X
ECEN 406 Microprocessor System Design X X X X
ECEN 493 Graduation Project I x X X x
ECEN 495 Graduation Project II x X X X
NSCI 102 Selected Topics in 

Environmental Science x x x x

ECE	Track	1	(Electronics	and	Com.	Eng.)	Course	-	Competencies	matrix

ECE program

U1 U2 U3 U4 U5 U6 A1 A2 A3 A4 A5 A6 A7 A8 A9 A1
0 

B1 B2 B3 B4 C1 C2 C3 C4 C5 C6

Uni. 
Competencies 

(U-Level)

Eng. Competencies 
(A-Level)

Electrical 
Eng. 

(B-Level)

Electronics Eng. 
(CICT-ECE  Level)

Specialization
ECEN 351 Fundamentals of Semiconductor 

Devices x x x x x x

ECEN 371 Fundamentals of Electromagnetics x x x x x
ECEN 372 Applied Electromagnetics x x x x x
ECEN 452 Physical Sensors, Transducers and 

Instrumentation X X X X X X

ECEN 453 Analog and Digital Electronics Lab x x x x x x
ECEN 454 Analog and Digital Filters and 

Communications Circuits x x x x x

ECEN 462 Digital Communications x x x x x x
ECEN 463 Wireless Communication x x x x x x
ECEN 464 Communications Networks x x x x x x
ECEN 465 Communications Design Lab x x x x x x
ECEN 466 Digital Signal Processing x x x x x
ENTR 301 Selected Topics in Entrepreneurship x x x x x x

Electives
ECEN 455 Analog Integrated Circuit Design x x x x
ECEN 456 Digital Integrated Circuit Design x x x x
ECEN 457 Micro and Nano Systems 

Fabrication x x x x x

ECEN 458 FPGA and ASIC Design x x x x x

ECE program
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ECEN 459 Introduction to Electronic Design 
Automation (EDA and CAD) x x x x

ECEN 468 Advanced Communication Systems x x x x
ECEN 469 Selected Topics in Communications x x x x x
ECEN 470 Introduction to Optical 

Communication Systems x x x x x

ECEN 473 Antenna and Propagation x x x x x x
ECEN 474 Radio Frequency Integrated Circuit 

Design and Implementation x x x x x

ECEN 481 Mechatronic Design x x x x x x
COUNT 0 0 0 0 0 0 5 10 6 6 6 0 1 3 3 5 11 7 2 6 2 6 10 10 9 13

ECE program

U1 U2 U3 U4 U5 U6 A1 A2 A3 A4 A5 A6 A7 A8 A9 A1
0 

B1 B2 B3 B4 C1 C2 C3 C4 C5 C6

Uni. 
Competencies 

(U-Level)

Eng. Competencies 
(A-Level)

Electrical 
Eng. 

(B-Level)

Electronics Eng. 
(CICT-ECE  Level)

ECE program
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ECE	Track	2	(Computer	Eng.)	Course	-	Competencies	matrix

ECE program

U1 U2 U3 U4 U5 U6 A1 A2 A3 A4 A5 A6 A7 A8 A9 A1
0 

B1 B2 B3 B4 C1 C2 C3 C4 C5 C6 C7 

Uni. 
Competencies 

(U-Level)

Eng. Competencies 
(A-Level)

Electrical 
Eng. 

(B-Level)

Electronics Eng. 
(CICT-ECE  Level)

Specialization
ECEN 324 Computer Systems Software X x X X X
ECEN 421 Introduction to Computer Networks X X X X X X
ECEN 422 Introduction to Computer Security X X X X X
ECEN 424 Introduction to Databases Systems X X X X X X
ECEN 425 Machine Intelligence X X X X X
ECEN 427 Operating Systems X X X X X X
ECEN 428 Software Engineering X X X X X
ECEN 432 Introduction To Computer 

Architecture X X X X X X

ECEN 433 Introduction to Parallel Computing X X X X X
ECEN 435 Embedded Real-Time Systems X X X X X
ECEN 438 Advanced Computer Architecture X X X X X X
ENTR 301 Selected Topics in 

Entrepreneurship x x x x x x

Electives
ECEN 430 Selected Topics in Computer 

Engineering X X X X X X

ECEN 448 Numerical Methods and 
Mathematical Precision of Floating 
Numbers

X X X X X

ECEN 449 Compiler Construction X X X X X X
ECEN 452 Physical Sensors, Transducers and 

Instrumentation X X X X

ECEN 463 Wireless Communication X X X X X
ECEN 466 Digital Signal Processing X X X X X
ECEN 467 Image Processing and Bio-image 

Informatics X X X X X X X X

ECEN 481 Mechatronic Design X X X X X
COUNT 0 0 0 0 0 0 3 11 7 1 6 1 2 2 4 6 8 8 9 5 3 8 6 8 3 4 5
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Course Dependency Flow Diagram (Track 1) - Electronics 
and Communications Engineering 
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Semester	1/2 Semester	3/4

ENGL	002
English	I

ENGL	003
English	II

CHEM	001
Chemical	Principles

ENGR	001
Intro	to	Engineering	

Disciplines

ENGR	002
Introduc7on	to	

Engineering	Design

MATH	001
Analy7cal	Geometry	&	

Calculus	I

MATH	002
Calculus	II

CSCE	001
Computer	&	Informa7on	

Skills

CSCE	002
Intro	to	Programming

PHYS	001
Physics	I

PHYS	002
Physics	II

MENG	101
Engineering	Mechanics-

Sta7cs

SSCI	001
Selected	topics	in	Social	

Sciences

SSCI	002
Selected	Topics	in	World	
Cultures	and	Diversi7es

ENGL	101
Wri7ng	Skills

ENGL	102
Communica7on	&	
Presenta7on	Skills

ECEN	204
Fundamentals	of	Data	
Struct.	&	Algorithms		

ECEN	202
Fundamentals	of	

Electrical	Engineering

MATH	205
Differen7al	Equa7ons

MATH	104
Linear	Algebra

MATH	103
Probabili7es	&	Sta7s7cs	

for	Engineers

ECEN	203
Fundamentals	of	

Computer	Engineering

ECEN	101
Electric	Circuits

MENG	102
Engineering	Mechanics-

Dynamics

HUMA	001
Intro	to	Scien7fic	Cri7cal	

Thinking

ECEN	452
Physical	Sensors,	Trans.	
&	Instrumenta7on

ECEN	315
Fundamentals	of	Control

ECEN	372
Applied	

Electromagne7cs

ECEN	311
Analysis	&	Design	of	

Analog	Circuits

MATH	206
Numerical	Methods

ECEN	316
Electric	Machines

ECEN	351
Fundamentals	of	

Semiconductor	Devices

ECEN	371
Fundamentals	of	
Electromagne7cs

ECEN	313
Signals	&	Systems

ECEN	xxx
Technical	Elec7ve	1

ECEN	xxx
Elec7ve	3

ECEN	xxx
Elec7ve	4

ECEN	453
Analog	&	Digital	
Electronics	Lab

ECEN	462
Digital	Communica7ons

ECEN	454
Analog	&	Digital	Filters	&		

Comm.	Circuits

ECEN	465
Communica7ons	Design	

Lab

ECEN	406
Microprocessor	System	

Design

ECEN	391
Prac7cal	Training

HUMA	003
Selected	Topics	in	
Humani7es	&	Arts

NSCI	102
Selected	Topics	in	

Environmental	Science

ENTR	301
Selected	Topics	in	
Entrepreneurship

ECEN	493
Gradua7on	Project	I

ECEN	495
Gradua7on	Project	II

ECEN	463
Wireless	Communica7on

Semester	5/6 Semester	7/8 Semester	9

ECEN	312
Analysis	and	Design	of	

Digital	Circuits

HUMA	002
Intro	to	Ethics

ECEN	314
Fundamentals	of	
Communica7ons

ECEN	305
Introduc7on	to	

Computer	Systems

ECEN	464
Communica7ons	

Networks

ECEN	466
Digital	Signal	Processing

ECEN	xxx
Technical	Elec7ve	2

ECEN	302
Economics	&	Project	
Mgmt	in	ECE	App.
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Course Dependency Flow Diagram (Track 2) - Computer 
Engineering 
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Semester	1/2 Semester	3/4

ENGL	002
English	I

ENGL	003
English	II

CHEM	001
Chemical	Principles

ENGR	001
Intro	to	Engineering	

Disciplines

ENGR	002
Introduc7on	to	

Engineering	Design

MATH	001
Analy7cal	Geometry	&	

Calculus	I

MATH	002
Calculus	II

CSCE	001
Computer	&	Informa7on	

Skills

CSCE	002
Intro	to	Programming

PHYS	001
Physics	I

PHYS	002
Physics	II

MENG	101
Engineering	Mechanics-

Sta7cs

SSCI	001
Selected	topics	in	Social	

Sciences

SSCI	002
Selected	Topics	in	World	
Cultures	and	Diversi7es

ENGL	101
Wri7ng	Skills

ENGL	102
Communica7on	&	
Presenta7on	Skills

ECEN	204
Fundamentals	of	Data	
Struct.	&	Algorithms		

ECEN	202
Fundamentals	of	

Electrical	Engineering

MATH	205
Differen7al	Equa7ons

MATH	104
Linear	Algebra

MATH	103
Probabili7es	&	Sta7s7cs	

for	Engineers

ECEN	203
Fundamentals	of	

Computer	Engineering

ECEN	101
Electric	Circuits

MENG	102
Engineering	Mechanics-

Dynamics

HUMA	001
Intro	to	Scien7fic	Cri7cal	

Thinking

ECEN	424
Introduc7on	to	

Database	Systems

ECEN	315
Fundamentals	of	Control

ECEN	311
Analysis	&	Design	of	

Analog	Circuits

MATH	206
Numerical	Methods

ECEN	316
Electric	Machines

ECEN	324
Computer	Systems	

SoLware

ECEN	313
Signals	&	Systems

ECEN	xxx
Technical	Elec7ve	1

ECEN	xxx
Elec7ve	3

ECEN	xxx
Elec7ve	4

ECEN	428
SoLware	Engineering

ECEN	421
Introduc7on	to	

Computer	Networks

ECEN	406
Microprocessor	System	

Design

ECEN	391
Prac7cal	Training

HUMA	003
Selected	Topics	in	
Humani7es	&	Arts

NSCI	102
Selected	Topics	in	

Environmental	Science

ENTR	301
Selected	Topics	in	
Entrepreneurship

ECEN	493
Gradua7on	Project	I

ECEN	495
Gradua7on	Project	II

ECEN	422
Introduc7on	to	

Computer	Security

Semester	5/6 Semester	7/8 Semester	9

ECEN	312
Analysis	and	Design	of	

Digital	Circuits

HUMA	002
Intro	to	Ethics

ECEN	314
Fundamentals	of	
Communica7ons

ECEN	302
Economics	&	Project	
Mgmt	in	ECE	App.

ECEN	305
Introduc7on	to	

Computer	Systems

ECEN	427
Opera7ng	Systems

ECEN	xxx
Technical	Elec7ve	2

ECEN	432
Introduc7on	to	

Computer	Architecture

ECEN	425
Machine	Intelligence

ECEN	433
Introduc7on	tp	Parallel	

Compu7ng

ECEN	438
Advanced	Computer	

Architecture

ECEN	435
Embedded	Real	Time	

Systems
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ECE Sample Study Plan 

ECE	(Specialization	1	-	Electronics	and	Communications	Eng.)	Study	Plan	(Year	1)

Semester	1

Code Title CH ECTS SWL Prerequisite

ENGL	002 English	I 0 0 50
A	minimum	score	of	500	on	the	TOEFL.	
Students	will	also	be	required	to	pass	a	

written	NU	test	(essay).

MATH	001
Analytical	Geometry	&	
Calculus	I 3 5 125 	None

CSCE	001
Computer	&	Information	
Skills 3 5 125 None

ENGR	001 Introduction	to	Engineering 3 5 125 None

CHEM	001 Chemical	Principles 3 5 125 None	

PHYS	001 Physics	I 4 7 175 None

SSCI	001
Selected	Topics	in	Social	
Sciences 2 3 75 None

TOTAL 18 30 800

Semester	2

ENGL	003 English	II 0 0 50 ENGL	002	-	English	I

MATH	002 Calculus	II 3 5 125
MATH	001	-	Analytical	Geometry	&	Calculus	
I

CSCE	002
Introduction	to	
Programming 3 5 125 CSCE	001	-	Computer	&	Information	Skills

ENGR	002
Introduction	to	Engineering	
Design 3 5 125 ENGR	001	-	Introduction	to	Engineering

MENG	101
Engineering	Mechanics	I	-	
Statics 2 4 100

MATH	001	-	Analytical	Geometry	&	Calculus	
I

PHYS	002 Physics	II 4 7 175 PHYS	001	-	Physics	I

SSCI	002
Selected	Topics	in	World	
Cultures	and	Diversity 2 3 75 None

TOTAL 17 29 775
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ECE	(Specialization	1	-	Electronics	and	Communications	Eng.)	Study	Plan	(Year	2)

Semester	3

Code Title CH ECTS SWL Prerequisite

ENGL	101 Writing	Skills 3 5 125
ENGL	003	-	English	II	-	or	IELTS	6.5	or	
equivalent

MATH	205 Differential	Equations 3 5 125 MATH	002	-	Calculus	II

MATH	103
Probability	&	Statistics	for	
Engineers 3 5 125 MATH	002	-	Calculus	II

MENG	102
Engineering	Mechanics	II	-	
Dynamics 2 4 100

MENG	101	-	Engineering	Mechanics	I	-	
Statics

MATH	104 Linear	Algebra 3 5 125 MATH	002	-	Calculus	II

ECEN	101 Electric	Circuits 3 5 125 PHYS	001	-	Physics	I

HUMA	001
Introduction	to	Scientific	&	
Critical	Thinking 2 3 75 None

TOTAL 19 32 800

Semester	4

ENGL	102
Communication	and	
Presentation	Skills 3 5 125 ENGL	101	-	Writing	Skills

MATH	206 Nummerical	Methods 3 5 125 MATH	205	-	Differential	Equations

ECEN	202
Fundamentals	of	Electrical	
Engineering 3 5 125

MATH	205	-	
Differential	Equations

ECEN	101	-	Electric	
Circuits

ECEN	203
Fundamentals	of	Computer	
Engineering 3 5 125 CSCE	002	-	Introduction	to	Programming

ECEN	204
Fundamentals	of	Data	
Structures	&	Algorithms 3 5 125 CSCE	002	-	Introduction	to	Programming

ENTR	301
Selected	Topics	in	
Entrepreneurship 2 4 100 NONE

TOTAL 17 29 725
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ECE	(Specialization	1	-	Electronics	and	Communications	Eng.)	Study	Plan	(Year	3)

Semester	5

Code Title CH ECTS SWL Prerequisite

ECEN	305
Introduction	to	Computer	
Systems 3 5 125

ECEN	203	-	Fundamentals	of	Computer	
Engineering

ECEN	311
Analysis	and	Design	of	
Analog	Circuits 3 5 125

ECEN	202	-	Fundamentals	of	Electrical	
Engineering

ECEN	313 Signals	and	Systems 3 5 125 MATH	205	-	Differential	Equations

ECEN	316 Electric	Machines 3 5 125 ECEN	101	-	Electric	Circuits

ECEN	351
Fundamentals	of	
Semiconductor	Devices 3 5 125

ECEN	202	-	Fundamentals	of	Electrical	
Engineering

ECEN	371
Fundamentals	of	
Electromagnetics 3 5 125

MATH	205	-	Differential	
Equations

MATH	104	-	
Linear	Algebra

TOTAL 18 30 750

Semester	6

ECEN	312
Analysis	and	Design	of	
Digital	Circuits 3 5 125

ECEN	202	-	Fundamentals	of	Electrical	
Engineering

ECEN	314
Fundamentals	of	
Communications 3 5 125 ECEN	313	-	Signals	and	Systems

ECEN	315 Fundamentals	of	Control 3 5 125
ECEN	202	-	Fundamentals	
of	Electrical	Engineering

MATH	104	-	
Linear	Algebra

ECEN	372 Applied	Electromagnetics 3 5 125
ECEN	371	-	Fundamentals	of	
Electromagnetics

HUMA	003
Selected	Topics	in	
Humanities	&	Arts	 2 3 75 None

ECEN	302
Economics	and	Project	
Management	in	ECE	
Applications

3 5 125 None

TOTAL 17 28 700
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ECE	(Specialization	1	-	Electronics	and	Communications	Eng.)	Study	Plan	(Year	4)

Semester	7

Code Title CH ECTS SWL Prerequisite

ECEN	391	 Practical	Training 3 6 150 After	6th	semester

ECEN	406
Microprocessor	System	
Design 3 5 125

ECEN	305	-	Introduction	to	Computer	
Systems

ECEN	452
Physical	Sensors,	
Transducers	and	
Instrumentation

3 5 125

ECEN	351	-	
Fundamentals	of	
Semiconductor	

Devices

ECEN	371	-	
Fundamentals	of	

Semiconductor	Devices

ECEN	453 Analog	and	Digital	
Electronics	Lab

3 5 125
ECEN	311	-	Analysis	

and	Design	of	
Analog	Circuits

ECEN	312	-	Analysis	
and	Design	of	Digital	

Circuits

ECEN	454
Analog	and	Digital	Filters	
and	Communications	
Circuits

3 5 125
ECEN	311	-	Analysis	
and	Design	of	
Analog	Circuits

ECEN	314	-	
Fundamentals	of	
Communications

ECEN	462 Digital	Communications 3 5 125
ECEN	314	-	Fundamentals	of	
Communications

TOTAL 18 31 775

Semester	8

ECEN	464 Communications	Networks 3 5 125
ECEN	314	-	Fundamentals	of	
Communications

ECEN	465
Communications	Design	
Lab 3 5 125 ECEN	462	-	Digital	Communications

ECEN	466 Digital	Signal	Processing 3 5 125 ECEN	313	-	Signals	and	Systems

ECEN	493 Graduation	Project	I 3 6 180 Senior	Standing

ECEN	xxx Technical	Elective	1 3 5 125

ECEN	xxx Technical	Elective	2 3 5 125

TOTAL 18 31 805
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ECE	(Specialization	1	-	Electronics	and	Communications	Eng.)	Study	Plan	(Year	5)

Semester	9

Code Title CH ECTS SWL Prerequisite

ECEN	463 Wireless	Communication 3 5 125 ECEN	462	-	Digital	Communications

ECEN	495 Graduation	Project	II 3 6 180 ECEN	493	-	Graduation	Project	I

ECEN	xxx Technical	Elective	3 3 5 125

ECEN	xxx Technical	Elective4 3 5 125

HUMA	002 Introduction	to	Ethics 2 3 75 None

NSCI	102
Selected	Topics	in	
Environmental	Science 4 6 150 None

TOTAL 18 30 780

ECE	(Specialization	1	-	Electronics	and	Communications	Eng.)	Electives

Electives

Code Title CH ECTS SWL Prerequisite

ECEN	455
Analog	Integrated	Circuit	
Design 3 5 125

ECEN	311	-	Analysis	and	Design	of	Analog	
Circuits

ECEN	456
Digital	Integrated	Circuit	
Design 3 5 125

ECEN	312	-	Analysis	and	Design	of	Digital	
Circuits

ECEN	457
Micro	and	Nano	Systems	
Fabrication 3 5 125 ECEN	456	-	Digital	Integrated	Circuit	Design

ECEN	458 FPGA	and	ASIC	Design 3 5 125 ECEN	456	-	Digital	Integrated	Circuit	Design

ECEN	459
Introduction	to	Electronic	
Design	Automation	(EDA	
and	CAD)

3 5 125 ECEN	456	-	Digital	Integrated	Circuit	Design

ECEN	468
Advanced	Communication	
Systems 3 5 125 ECEN	462	-	Digital	Communications

ECEN	469
Selected	Topics	in	
Communications 3 5 125

ECEN	314	-	Fundamentals	of	
Communications

ECEN	470
Introduction	to	Optical	
Communication	Systems 3 5 125

ECEN	314	-	Fundamentals	of	
Communications

ECEN	473 Antenna	and	Propagation 3 5 125 ECEN	372	-	Applied	Electromagnetics

ECEN	474
Radio	Frequency	Integrated	
Circuit	Design	and	
Implementation

3 5 125

ECEN	311	-	
Analysis	and	

Design	of	Analog	
Circuits

ECEN	372	-	Applied	
Electromagnetics

ECEN	481 Mechatronic	Design 3 5 125 ECEN	315	-	Fundamentals	of	Control
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ECE	(Specialization	1	-	Computer	Eng.)	Study	Plan	(Year	1)

Semester	1

Code Title CH ECTS SWL Prerequisite

ENGL	002 English	I 0 0 50
A	minimum	score	of	500	on	the	TOEFL.	
Students	will	also	be	required	to	pass	a	

written	NU	test	(essay).

MATH	001
Analytical	Geometry	&	
Calculus	I 3 5 125 	None

CSCE	001
Computer	&	Information	
Skills 3 5 125 None

ENGR	001 Introduction	to	Engineering 3 5 125 None

CHEM	001 Chemical	Principles 3 5 125 None	

PHYS	001 Physics	I 4 7 175 None

SSCI	001
Selected	Topics	in	Social	
Sciences 2 3 75 None

TOTAL 18 30 800

Semester	2

ENGL	003 English	II 0 0 50 ENGL	002	-	English	I

MATH	002 Calculus	II 3 5 125
MATH	001	-	Analytical	Geometry	&	Calculus	
I

CSCE	002
Introduction	to	
Programming 3 5 125 CSCE	001	-	Computer	&	Information	Skills

ENGR	002
Introduction	to	Engineering	
Design 3 5 125 ENGR	001	-	Introduction	to	Engineering

MENG	101
Engineering	Mechanics	I	-	
Statics 2 4 100

MATH	001	-	Analytical	Geometry	&	Calculus	
I

PHYS	002 Physics	II 4 7 175 PHYS	001	-	Physics	I

SSCI	002
Selected	Topics	in	World	
Cultures	and	Diversity 2 3 75 None

TOTAL 17 29 775
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ECE	(Specialization	2	-	Computer	Eng.)	Study	Plan	(Year	2)

Semester	3

Code Title CH ECTS SWL Prerequisite

ENGL	101 Writing	Skills 3 5 125
ENGL	003	-	English	II	-	or	IELTS	6.5	or	
equivalent

MATH	205 Differential	Equations 3 5 125 MATH	002	-	Calculus	II

MATH	103
Probability	&	Statistics	for	
Engineers 3 5 125 MATH	002	-	Calculus	II

MENG	102
Engineering	Mechanics	II	-	
Dynamics 2 4 100

MENG	101	-	Engineering	Mechanics	I	-	
Statics

MATH	104 Linear	Algebra 3 5 125 MATH	002	-	Calculus	II

ECEN	101 Electric	Circuits 3 5 125 PHYS	001	-	Physics	I

HUMA	001
Introduction	to	Scientific	&	
Critical	Thinking 2 3 75 None

TOTAL 19 32 800

Semester	4

ENGL	102
Communication	and	
Presentation	Skills 3 5 125 ENGL	101	-	Writing	Skills

MATH	206 Nummerical	Methods 3 5 125 MATH	205	-	Differential	Equations

ECEN	202
Fundamentals	of	Electrical	
Engineering 3 5 125

MATH	205	-	
Differential	Equations

ECEN	101	-	Electric	
Circuits

ECEN	203
Fundamentals	of	Computer	
Engineering 3 5 125 CSCE	002	-	Introduction	to	Programming

ECEN	204
Fundamentals	of	Data	
Structures	&	Algorithms 3 5 125 CSCE	002	-	Introduction	to	Programming

ENTR	301
Selected	Topics	in	
Entrepreneurship 2 4 100 NONE

TOTAL 17 29 725
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ECE	(Specialization	2	-	Computer	Eng.)	Study	Plan	(Year	3)

Semester	5

Code Title CH ECTS SWL Prerequisite

ECEN	305
Introduction	to	Computer	
Systems 3 5 125

ECEN	203	-	Fundamentals	of	Computer	
Engineering

ECEN	311
Analysis	and	Design	of	
Analog	Circuits 3 5 125

ECEN	202	-	Fundamentals	of	Electrical	
Engineering

ECEN	313 Signals	and	Systems 3 5 125 MATH	205	-	Differential	Equations

ECEN	316 Electric	Machines 3 5 125 ECEN	101	-	Electric	Circuits

HUMA	002 Introduction	to	Ethics 2 3 75 None

NSCI	102
Selected	Topics	in	
Environmental	Science 4 6 150 None

TOTAL 18 29 725

Semester	6

ECEN	312
Analysis	and	Design	of	
Digital	Circuits 3 5 125

ECEN	202	-	Fundamentals	of	Electrical	
Engineering

ECEN	314
Fundamentals	of	
Communications 3 5 125 ECEN	313	-	Signals	and	Systems

ECEN	315 Fundamentals	of	Control 3 5 125
ECEN	202	-	Fundamentals	
of	Electrical	Engineering

MATH	104	-	
Linear	Algebra

ECEN	324
Computer	Systems	
Software 3 5 125

ECEN	204	-	Fundamentals	of	Data	Structures	
&	Algorithms

HUMA	003
Selected	Topics	in	
Humanities	&	Arts	 2 3 75 None

ECEN	302
Economics	and	Project	
Management	in	ECE	
Applications

3 5 125 None

TOTAL 17 28 700
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ECE	(Specialization	2	-	Computer	Eng.)	Study	Plan	(Year	4)

Semester	7

Code Title CH ECTS SWL Prerequisite

ECEN	391	 Practical	Training 3 6 150 After	6th	semester

ECEN	406
Microprocessor	System	
Design 3 5 125

ECEN	305	-	Introduction	to	Computer	
Systems

ECEN	421
Introduction	to	Computer	
Networks 3 5 125

ECEN	203	-	Fundamentals	of	Computer	
Engineering

ECEN	424
Introduction	to	Databases	
Systems 3 5 125 ECEN	324	-	Computer	Systems	Software

ECEN	427 Operating	Systems 3 5 125 ECEN	324	-	Computer	Systems	Software

ECEN	432
Introduction	To	Computer	
Architecture 3 5 125

ECEN	305	-	Introduction	to	Computer	
Systems

TOTAL 18 31 775

Semester	8

ECEN	425 Machine	Intelligence 3 5 125 ECEN	324	-	Computer	Systems	Software

ECEN	428 Software	Engineering 3 5 125 ECEN	324	-	Computer	Systems	Software

ECEN	433
Introduction	to	Parallel	
Computing 3 5 125

ECEN	432	-	Introduction	To	Computer	
Architecture

ECEN	438
Advanced	Computer	
Architecture 3 5 125

ECEN	432	-	Introduction	To	Computer	
Architecture

ECEN	493 Graduation	Project	I 3 6 180 Senior	Standing

ECEN	xxx Technical	Elective	1 3 5 125

TOTAL 18 31 805
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ECE	(Specialization	2	-	Computer	Eng.	Eng.)	Study	Plan	(Year	5)

Semester	9

Code Title CH ECTS SWL Prerequisite

ECEN	422
Introduction	to	Computer	
Security 3 5 125

ECEN	421	-	Introduction	to	Computer	
Networks

ECEN	435
Embedded	Real-Time	
Systems 3 5 125 ECEN	406	-	Microprocessor	System	Design

ECEN	495 Graduation	Project	II 3 6 180 ECEN	493	-	Graduation	Project	I

ECEN	xxx Technical	Elective	2 3 5 125

ECEN	xxx Technical	Elective	3 3 5 125

ECEN	xxx Technical	Elective	4 3 5 125

TOTAL 18 31 805

ECE	(Specialization	2	-	Computer	Eng.	Eng.)	Electives

Electives

Code Title CH ECTS SWL Prerequisite

ECEN	430
Selected	Topics	in	
Computer	Engineering 3 5 125 None

ECEN	448
Numerical	Methods	and	
Mathematical	Precision	of	
Floating	Numbers

3 5 125 ECEN	324	-	Computer	Systems	Software

ECEN	449 Compiler	Construction 3 5 125 ECEN	324	-	Computer	Systems	Software

ECEN	452
Physical	Sensors,	
Transducers	and	
Instrumentation

3 5 125

ECEN	351	-	
Fundamentals	of	
Semiconductor	
Devices

ECEN	371	-	
Fundamentals	of	

Semiconductor	Devices

ECEN	463 Wireless	Communication 3 5 125 ECEN	462	-	Digital	Communications

ECEN	466 Digital	Signal	Processing 3 5 125 ECEN	313	-	Signals	and	Systems

ECEN	467
Image	Processing	and	Bio-
image	Informatics 3 5 125 ECEN	313	-	Signals	and	Systems

ECEN	481 Mechatronic	Design 3 5 125 ECEN	315	-	Fundamentals	of	Control

! 152الباب السابع - برنامج الإلكترونیات وھندسة الحاسب        



اللائحة الداخلية لمرحلة البكالوريوس - ٢٠١٨          كلية الهندسة والعلوم التطبيقية - جامعة النيل الأهلية

توصیف مقررات برنامج الإلكترونیات وھندسة الحاسب 
Color Coding 

University	
Requirements

School	
Requirements

Program	
Requirements

Specialization	
Requirements

Electives	
Courses

(ECE)	-	ECEN	202

Course	Title Fundamentals	of	Electrical	Engineering

Course	Code ECEN	202

Prerequisites MATH	205	-	DifferenTal	EquaTons ECEN	101	-	Electric	Circuits

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
This	 course	 covers	 topics	 that	 are	 fundamental	 to	 a	wide	 variety	 of	 electrical	 engineering	 systems.	 Topics	
include	circuit	analysis	techniques,	passive	and	acTve	components	modeling,	operaTonal	amplifiers,	energy	
storage	elements,	power	analysis,	Tme-response	of	first-	and	second-order	systems,	sinusoidal	steady-state	
response,	 frequency	 domain	 analysis,	 and	 filters.	 Other	 topics	may	 include:	 diodes	 and	 transistors,	 basic	
noise	analysis,	transformers,	pole-zero	ploong	and	analysis	in	the	complex	plane.	Relevant	lab	experiments	
are	conducted.
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(ECE)	-	ECEN	203

Course	Title Fundamentals	of	Computer	Engineering

Course	Code ECEN	203

Prerequisites CSCE	002	-	IntroducTon	to	Programming

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
This	 course	 introduces	 basic	 issues	 in	 design	 and	 verificaTon	 of	 modern	 digital	 systems.	 Topics	 include:	
Boolean	 algebra,	 digital	 number	 systems	 and	 computer	 arithmeTc,	 combinaTonal	 and	 sequenTal	 logic	
design	 and	 opTmizaTon,	 register-transfer	 design,	 basic	 processor	 organizaTon	 and	 instrucTon	 set	 issues,	
assembly	 language	programming	and	debugging,	and	a	hardware	descripTon	language.	Emphasis	 is	on	the	
levels	of	abstracTon	and	hardware	descripTon	language	methods	that	allow	designers	to	cope	with	hugely	
complex	 systems,	 and	 on	 connecTons	 to	 pracTcal	 hardware	 implementaTon	 problems.	 Students	 are	
introduced	to	computer-aided	digital	design	sotware.	
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(ECE)	-	ECEN	204

Course	Title Fundamentals	of	Data	Structures	&	
Algorithms

Course	Code ECEN	204

Prerequisites CSCE	002	-	IntroducTon	to	Programming

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)/	Semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
Fundamental	concepts	of	data	structures	and	algorithms	for	represenTng	and	processing	informaTon;	
including	the	use	of	linked	lists,	stacks,	queues,	directed	graphs	and	trees.	Analysis	of	algorithms,	sorTng,	
searching	and	hashing	techniques.	
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(ECE)	-	ECEN	302

Course	Title Economics	and	Project	Management	in	ECE	
ApplicaIons

Course	Code ECEN	302

Prerequisites None

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL) 125

Topics	Category Business

Topics	Level Program	Requirements

DescripIon:	
This	 course	 prepares	 the	 students	 to	 be	 acquainted	 with	 raTonal	 meaningful	 approaches	 to	 evaluaTng	
economically	 different	 (alternaTves)	 investment	 opportuniTes	 while	 accomplishing	 given	 objecTves.	 The	
course	will	also	provide	the	students	with	the	required	tools	and	techniques	to	consider	economic	and	non-
economic	factors	in	evaluaTng	a	wide	range	of	 industrial	and	business	applicaTons.	In	addiTon,	the	course	
addresses	the	fundamentals	of	Agile	project	planning	and	management,	prioriTze,	and	discuss	team's	work	
in	 full	 context	with	 complete	 visibility	 as	well	 as	 the	 tools	 and	 techniques	 necessary	 to	manage	 complex	
projects.	

Lab	and	Tutorials	
The	course	requires	pracTce	and	problem	solving	training	during	tutorials,	in	addiTon	to	sotware	training.

Literature	
Project	Management,	Harold	Kerzner,	Wiley	Publishing,	2013,	11th	EdiTon,	ISBN	9781118022276	
Fraser,	 N.	M.,	 Jewkes,	 E.	M.,	 Bernhardt	 I.	 &	 Tajima,	M.,	 Global	 Engineering	 Economics:	 Financial	 Decision	
Making	for	Engineers,	4th	EdiTon,	Pearson	EducaTon,	2009.	
Chan	 S.	 Park,	 Fundamentals	 of	 Engineering	 Economics,	 3rd	 EdiTon,	 Pearson	 EducaTon,	 ISBN	
13:978-0273772910
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(ECE)	-	ECEN	305

Course	Title IntroducIon	to	Computer	Systems

Course	Code ECEN	305

Prerequisites ECEN	203	-	Fundamentals	of	Computer	Engineering

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
This	course	provides	a	programmer's	view	of	how	computer	systems	execute	programs,	store	 informaTon,	
and	 communicate.	 It	 enables	 students	 to	 become	more	 effecTve	 programmers,	 especially	 in	 dealing	with	
issues	of	performance,	portability	and	robustness.	 It	also	serves	as	a	 foundaTon	 for	courses	on	compilers,	
networks,	 operaTng	 systems,	 and	 computer	 architecture,	where	 a	 deeper	 understanding	 of	 systems-level	
issues	 is	 required.	 Topics	 covered	 include:	machine-level	 code	and	 its	 generaTon	by	opTmizing	 compilers,	
performance	 evaluaTon	 and	 opTmizaTon,	 computer	 arithmeTc,	 memory	 organizaTon	 and	 management,	
networking	technology	and	protocols,	and	supporTng	concurrent	computaTon.	
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(ECE)	-	ECEN	311

Course	Title Analysis	and	Design	of	Analog	Circuits

Course	Code ECEN	311

Prerequisites ECEN	202	-	Fundamentals	of	Electrical	Engineering

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level Program	Requirements

DescripIon	
The	course	 introduces	the	student	to	the	fundamentals	of	 the	analysis	and	design	of	basic	analog	circuits.	
Topics	 include:	 operaTonal	 amplifier	 design,	 basic	 amplifier	 feedback	 theory,	 frequency	 stability	 and	
compensaTon,	 dc	 bias	 calculaTons	 and	 circuits,	 MOSFET	 and	 BJT	 large-	 and	 small-signal	 device	 models,	
small-signal	gain	and	 frequency	 response	characterisTcs	of	amplifiers,	 large-signal	 characterisTcs	and	non-
idealiTes.	In	the	hardware	laboratory	the	student	will	gain	experience	designing,	building,	and	characterizing	
analog	 circuits.	 The	 students	will	 also	 learn	 how	 to	 use	 the	 SPICE	 circuit	 simulaTon	 program	 to	 compare	
actual	and	simulated	performance.	
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(ECE)	-	ECEN	312

Course	Title Analysis	and	Design	of	Digital	Circuits

Course	Code ECEN	312

Prerequisites ECEN	202	-	Fundamentals	of	Electrical	Engineering

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level Program	Requirements

DescripIon	
Overview	 of	 digital	 logic	 design.	 ImplementaTon	 technologies,	 Tming	 in	 combinaTonal	 and	 sequenTal	
circuits,	basic	arithmeTc	units,	EDA	tools,	introducTon	to	simulaTon	and	synthesis	using	VHDL.	
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(ECE)	-	ECEN	313

Course	Title Signals	and	Systems

Course	Code ECEN	313

Prerequisites MATH	205	-	DifferenTal	EquaTons

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
The	 objecTve	 of	 this	 course	 is	 to	 provide	 students	 with	 an	 understanding	 of	 the	 relaTonships	 between	
mathemaTcal	 tools	 and	 properTes	 of	 real	 signals	 and	 systems.	 ConTnuous	 and	 discrete	 Tme	 signals	 and	
systems	 are	 treated	 in	 a	 unified	 manner	 through	 the	 concept	 of	 sampling.	 The	 course	 covers	 the	 basic	
concepts	and	tools	needed	to	perform	Tme	and	frequency	domain	transform	analyses	of	signals	and	linear	
Tme-invariant	 systems,	 including:	 impulse	 and	 step	 response	 and	 convoluTon;	 Fourier	 transforms	 and	
filtering;	Laplace	transforms,	feedback	and	stability;	and	a	brief	introducTon	to	z-transforms	in	the	context	of	
digital	filtering.	
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(ECE)	-	ECEN	314

Course	Title Fundamentals	of	CommunicaIons

Course	Code ECEN	314

Prerequisites ECEN	313	-	Signals	and	Systems

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
Fundamental	 analog	 and	 digital	 communicaTons	 concepts	 are	 presented	 together	 with	 supporTng	
theoreTcal	 foundaTons	 and	 pracTcal	 applicaTons.	 Signals	 and	 bandwidth	 concepts,	 spectra,	 basics	 of	
electronics,	 informaTon	 and	 coding,	 modulaTon,	 mulTplexing,	 transmission	 systems,	 transmission	media,	
analog	versus	digital	communicaTons,	computer	networks,	and	switching	techniques.
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(ECE)	-	ECEN	315

Course	Title Fundamentals	of	Control

Course	Code ECEN	315

Prerequisites
ECEN	202	-	Fundamentals	of	

Electrical	Engineering
MATH	104	-	Linear	Algebra

ClassificaIon	within	the	curriculum Compulsory		(All	Tracks)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level Program	Requirements

DescripIon	
The	course	is	an	introducTon	to	the	fundamental	principles	and	methodologies	of	classical	feedback	control	
and	 its	 applicaTons.	 Topics	 include	 analyTcal,	 graphical	 and	 computer-aided	 (MATLAB)	 techniques	 for	
analyzing	 and	designing	 automaTc	 control	 systems;	 analysis	 of	 performance,	 stability	 criteria,	 realizability,	
and	speed	of	response;	compensaTng	methods	in	the	frequency	domain,	root-locus	and	frequency	response	
design,	 and	 pole-zero	 synthesis	 techniques;	 robust	 controller	 design;	 systems	 with	 delay	 and	 computer	
control	 systems;	 transfer	 funcTon	 and	 state	 space	 modeling	 of	 linear	 systems,	 nonlineariTes	 in	 control	
systems;	and	control	engineering	sotware	(MATLAB).	
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(ECE)	-	ECEN	316

Course	Title Electric	Machines

Course	Code ECEN	316

Prerequisites ECEN	101	-	Electric	Circuits

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials

Labs 1.5

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level Program	Requirements

DescripIon	
The	course	covers	the	basics	electromagneTc	fields	in	electromechanical	devices:	ProducTon	of	magneTc	field,	Faraday’s	
law	 (transformer	 acTon),	 producTon	 of	 induced	 force	 on	 a	 wire	 (motor	 acTon),	 ProducTon	 of	 induced	 voltage	 on	
conductor	moving	in	magneTc	field	(generator	acTon).		
DC	Machines:	construcTon,	Theory	of	operaTon.		
DC	Generators:	Separately-excited	generator,	Self-excited	generators	(shunt,	series	and	compound	types)	CharacterisTcs	
of	different	types	of	DC	generators,	Efficiency	of	DC	generators.		
DC	Motors:	Separately-excited	Motor,	Self-excited	Motor	(shunt,	series	and	compound	types)	CharacterisTcs	of	different	
types	of	DC	motors,	Efficiency	of	DC	motors.		
Transformers:	 	 Single	 	 phase	 	 transformers,	 	 principle	 	 of	 	 operaTon,	 equivalent	 	 circuit,	 efficiency,	 three	 	 phase		
transformers,	connecTons		of		transformers.				
AC	 Machine	 Fundamentals;	 Synchronous	 Machines;	 InducTon	Motors:	 ConstrucTon,	 theory	 of	 operaTon,	 equivalent	
circuit.	Special	Machines.	
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(ECE)	-	ECEN	324

Course	Title Computer	Systems	Sogware
Course	Code ECEN	324

Prerequisites ECEN	204	-	Fundamentals	of	Data	Structures	&	Algorithms

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)/	Semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level SpecializaTon	Requirements

DescripIon	
Basics	of	assembly	language	programming.	Macros.	System	stack	and	procedure	calls.	Techniques	for	wriTng	
assembly	 language	 programs.	 The	 features	 of	 IA-32	 based	 PC	will	 be	 used.	 Interfaces	 between	 high-level	
languages	and	assembly	codes	will	be	discussed.	
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(ECE)	-	ECEN	351

Course	Title Fundamentals	of	Semiconductor	Devices

Course	Code ECEN	351

Prerequisites ECEN	202	-	Fundamentals	of	Electrical	Engineering

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level SpecializaTon	Requirements

DescripIon	
An	 introducTon	 to	 the	 operaTon	 and	 fabricaTon	 of	 the	 most	 important	 semiconductor	 devices	 used	 in	
integrated	circuit	technology	together	with	device	design	and	layout.	At	the	end	of	the	course	students	will	
have	a	basic	understanding	of	pn	diodes,	bipolar	transistors,	and	MOSFETs,	light	emiong	and	light	detecTng	
devices	 such	 as	 photodiodes,	 LEDs	 and	 solar	 cells.	 Students	 will	 also	 receive	 an	 introducTon	 to	 the	
fundamental	 concepts	 of	 semiconductor	 physics	 such	 as	 doping,	 electron	 and	 hole	 transport,	 and	 band	
diagrams.	 In	the	 laboratory	they	 learn	how	to	 lay	out	both	bipolar	and	MOS	devices	and	design	small	 (2-3	
transistor)	circuits.	Students	experimentally	evaluate	the	operaTon	of	amplifier	and	gate	circuits	fabricated	
with	discrete	devices.	This	course	gives	the	student	the	understanding	of	the	operaTon	and	fabricaTon	of	the	
devices	necessary	for	high-performance	analog	and	digital	circuit	design.
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(ECE)	-	ECEN	371

Course	Title Fundamentals	of	ElectromagneIcs

Course	Code ECEN	371

Prerequisites MATH	205	-	DifferenTal	EquaTons MATH	104	-	Linear	Algebra

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	introduces	electromagneTc	principles	and	describes	how	they	are	applied	in	engineering	devices	
and	 systems.	 Topics	 include:	 vector	 calculus,	 Maxwell’s	 equaTons	 in	 integral	 and	 differenTal	 forms	 with	
associated	boundary	condiTons,	quasi	staTc	electric	fields	 in	free	space	and	in	materials,	superposiTon	for	
known	charge	sources,	conducTon	and	polarizaTon,	resistance	and	capacitance,	charge	relaxaTon,	analyTc	
and	numerical	methods	for	electric	field	boundary	value	problems,	quasi	staTc	magneTc	fields	in	free	space	
and	 in	materials,	 superposiTon	 for	 known	current	 sources,	magneTzaTon,	 inductance,	magneTc	diffusion,	
and	analyTc	and	numerical	methods	for	magneTc	field	boundary	value	problems.	
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(ECE)	-	ECEN	372

Course	Title Applied	ElectromagneIcs

Course	Code ECEN	372

Prerequisites ECEN	371	-	Fundamentals	of	ElectromagneTcs

ClassificaIon	within	the	curriculum Compulsory		(ECE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	 course	 builds	 upon	 the	 electric	 and	 magneTc	 field	 foundaTons	 established	 in	 the	 fundamentals	 of	
electromagneTcs	course	to	describe	devices	and	phenomena	in	which	electromagneTc	waves	are	a	central	
issue.	 Topics	 include:	 review	 of	Maxwell’s	 equaTons,	 propagaTon	 of	 uniform	 plane	waves	 in	 lossless	 and	
lossy	media,	energy	 conservaTon	as	described	by	 the	PoynTng	Theorem,	 reflecTon	and	 transmission	with	
normal	and	oblique	 incidence,	 sinusoidal	 steady	state	and	 transients	on	 two-conductor	 transmission	 lines,	
modal	descripTons	of	waveguides,	radiaTon	and	antennas.
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(ECE)	-	ECEN	391

Course	Title PracIcal	Training

Course	Code ECEN	391	

Prerequisites Ater	6th	semester

ClassificaIon	within	the	curriculum Compulsory

Course	PosiIon	in	Study	Plan Fall	(Semester	7)	

Contact	Hours

Lectures

Tutorials

Labs

TOTAL 0

EG	Credit	Hours 3

ECTS 6

Student	Workload	(SWL) 150

Topic	Category Projects	and	PracTcal	Training

Topic	Level Program	Requirements

DescripIon	
A	minimum	 of	 four	 weeks	 of	 pracTcal	 training	 in	 off-campus	 sites	 elected	 by	 the	 program.	 Students	 are	
required	to	submit	a	recogniTon	leder	from	the	site	where	they	received	their	training,	in	addiTon,	a	report	
and	a	presentaTon	are	submided	as	well.	Course	is	a	Pass/Fail	course.

Lab	and	Tutorials		
Not	Applicable

Literature	
Not	Applicable

! 168الباب السابع - برنامج الإلكترونیات وھندسة الحاسب        



اللائحة الداخلية لمرحلة البكالوريوس - ٢٠١٨          كلية الهندسة والعلوم التطبيقية - جامعة النيل الأهلية

(ECE)	-	ECEN	406

Course	Title Microprocessor	System	Design

Course	Code ECEN	406

Prerequisites ECEN	305	-	IntroducTon	to	Computer	Systems

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level Program	Requirements

DescripIon	
Structure	and	Tming	of	typical	microprocessors.	Sample	microprocessor	families.	Memories,	UARTS,	Tmer/
counters,	 serial	 devices	 and	 related	 devices.	 MUX	 and	 related	 control	 structures	 for	 building	 systems.	
Interrupt	programming.	Hardware/sotware	design	tradeoffs.	
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(ECE)	-	ECEN	421

Course	Title IntroducIon	to	Computer	Networks
Course	Code ECEN	421

Prerequisites ECEN	203	-	Fundamentals	of	Computer	Engineering

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	 course	 introduces	 the	 fundamental	 concepts	 of	 data	 networks.	 Underlying	 engineering	 principles	 of	
computer	networks	and	 integrated	digital	networks	are	discussed.	Topics	 include:	data	networks	overview;	
OSI	layers;	data	link	protocol;	flow	control,	congesTon	control,	rouTng;	local	area	networks			(Ethernet,	Token	
Ring	 and	 FDDI);	 transport	 layer;	 IntroducTon	 to	 high-speed	 networks	 and	 performance	 evaluaTon	
techniques.		
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(ECE)	-	ECEN	422

Course	Title IntroducIon	to	Computer	Security
Course	Code ECEN	422

Prerequisites ECEN	421	-	IntroducTon	to	Computer	Networks

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	 course	 is	 an	 introducTon	 to	 techniques	 for	defending	against	hosTle	adversaries	 in	modern	
computer	 systems	 and	 computer	 networks.	 Topics	 covered	 include	 operaTng	 system	 security;	
network	 security,	 cryptography	 and	 cryptographic	 protocols,	 firewalls,	 network	 denial-of-service	
adacks	and	defenses;	user	authenTcaTon	technologies;	security	for	network	servers;	web	security;	
and	security	for	mobile	code	technologies,	such	as	Java	and	Javascript.	
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(ECE)	-	ECEN	424

Course	Title IntroducIon	to	Databases	Systems
Course	Code ECEN	424

Prerequisites ECEN	324	-	Computer	Systems	Sotware

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level SpecializaTon	Requirements

DescripIon	
Data	 models	 and	 database	 design.	 Modeling	 the	 real	 world:	 structures,	 constraints,	 and	
operaTons.	 The	 enTty	 relaTonship	 to	 data	modeling	 (including	 network	 hierarchical	 and	 object-
oriented),	 emphasis	 on	 the	 relaTonal	 model.	 Use	 of	 exisTng	 database	 systems	 for	 the	
implementaTon	of	informaTon	systems.	
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(ECE)	-	ECEN	425

Course	Title Machine	Intelligence
Course	Code ECEN	425

Prerequisites ECEN	324	-	Computer	Systems	Sotware

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 2

Labs

TOTAL 5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	course	covers	techniques	and	applicaTons	of	arTficial	intelligence	and	machine	learning;	representaTon	
retrieving	and	applicaTon	of	knowledge	for	problem	solving.		Topics	typically	include	hypothesis	exploraTon,	
theorem	proving,	vision,	Bayesian	learning,	decision	trees,	geneTc	algorithms,	neural	networks.
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(ECE)	-	ECEN	427

Course	Title OperaIng	Systems
Course	Code ECEN	427

Prerequisites ECEN	324	-	Computer	Systems	Sotware

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	 course	 provides	 an	 overview	 of	 fundamental	 operaTng	 system	 principles,	 complemented	 with	
discussions	 of	 concrete	modern	 systems	 to	 help	 you	 understand	 how	 these	 principles	 are	 applied	 in	 real	
OSs	.	Topics	covered	include	an	overview	of	the	components	of	an	operaTng	system,	mutual	exclusion	and	
synchronizaTon,	 implementaTon	 of	 processes,	 scheduling	 algorithms,	 memory	 management	 and	 file	
systems.	The	course	has	a	strong	project	component	intended	to	provide	essenTal	experience	in	designing	
and	implemenTng	complex	systems	and	working	as	part	of	a	team.	
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(ECE)	-	ECEN	428

Course	Title Sogware	Engineering
Course	Code ECEN	428

Prerequisites ECEN	324	-	Computer	Systems	Sotware

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring/Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon  
The	 course	 covers	 concepts	 of	 sotware	 processes,	 implantaTon	 techniques,	 and	 project	
management.	It	focuses	on	several	aspects	of	the	sotware	lifecycle	that	have	significant	influence	
on	the	overall	quality	of	the	sotware	system	including	techniques	and	approaches	to	requirement	
engineering,	sotware	architecture,	sotware	design,	quanTtaTve	measurement	and	assessment	of	
the	 system	 during	 implementaTon,	 tesTng,	 and	 maintenance,	 and	 the	 role	 of	 verificaTon	 and	
validaTon	in	assuring	sotware	quality.	
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(ECE)	-	ECEN	430

Course	Title Selected	Topics	in	Computer	Engineering
Course	Code ECEN	430

Prerequisites None

ClassificaIon	within	the	curriculum ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Spring/Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	is	tailored	to	introduce	students	to	the	latest	advances	in	the	various	fields	in	computer	
engineering,	and/or	to	focus	on	a	specific	area	of	parTcular	interest	to	the	discipline.
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(ECE)	-	ECEN	432

Course	Title IntroducIon	To	Computer	Architecture

Course	Code ECEN	432

Prerequisites ECEN	305	-	IntroducTon	to	Computer	Systems

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	introduces	the	basic	hardware	
structure	of	a	programmable	computer	and	the	basic	laws	underlying	performance	evaluaTon.	The	student	
learns	how	to	design	the	control	and	data	path	hardware	for	a	processor,	how	to	make	machine	instrucTons	
execute	simultaneously	through	pipelining	and	simple	superscalar	execuTon,	and	how	to	design	fast	memory	
and	storage	systems.	The	principles	presented	in	lecture	are	reinforced	in	the	laboratory	through	design	and	
simulaTon	of	a	register	transfer	(RT)	implementaTons	in	verilog.	
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(ECE)	-	ECEN	433

Course	Title IntroducIon	to	Parallel	CompuIng
Course	Code ECEN	433

Prerequisites ECEN	432	-	IntroducTon	To	Computer	Architecture

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring/Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level SpecializaTon	Requirements

DescripIon  
IntroducTon	 to	parallel	 compuTng	 for	 scienTsts	 and	engineers.	 Shared	memory	parallel	 architectures	 and	
programming,	distributed	memory,	message-passing	data-parallel	architectures,	and	programming.		
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(ECE)	-	ECEN	435

Course	Title Embedded	Real-Time	Systems
Course	Code ECEN	435

Prerequisites ECEN	406	-	Microprocessor	System	Design

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	pracTcal	hands-on	course	introduces	the	various	building	blocks	and	principles	behind	embedded	real-
Tme	 systems.	 The	 course	 covers	 the	 integrated	 hardware	 and	 sotware	 aspects	 of	 embedded	 processor	
architectures,	 along	with	 topics	 such	 as	 real-Tme,	 resource/device	 and	memory	management,	 interacTon	
with	 devices	 (buses,	memory	 architectures,	memory	management,	 device	 drivers),	 concurrency	 (sotware	
and	 hardware	 interrupts,	 Tmers),	 real-Tme	 principles	 (mulT-tasking,	 scheduling,	 synchronizaTon),	
implementaTon	 trade-offs,	 profiling	 and	 code	 opTmizaTon	 (for	 performance	 and	 memory),	 embedded	
sotware	(excepTon	handling,	loading,	mode-switching,	programming	embedded	systems).	Through	a	series	
of	laboratory	exercises	with	state-of-the	art	embedded	processors	and	industry-strength	development	tools,	
students	 will	 acquire	 skills	 in	 the	 design/implementaTon/debugging	 of	 core	 embedded	 real-Tme	
funcTonality.	
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(ECE)	-	ECEN	438

Course	Title Advanced	Computer	Architecture
Course	Code ECEN	438

Prerequisites ECEN	432	-	IntroducTon	To	Computer	Architecture

ClassificaIon	within	the	curriculum Compulsory	(CE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	examines	computer	design	trade-offs.	The	topics	covered	include:	advanced	processor	designs,	
such	 as	 superscalar	 and	 out-of-order	 execuTon,	 advanced	memory	 systems,	 such	 as	 non-blocking	 caches,	
and	 mulTporTng/banking	 and	 alternaTve	 virtual	 memory	 implementaTons,	 I/O	 systems,	 interconnects,	
introducTon	to	mulTprocessor	architectures,	performance	and	cost	metrics,	and	benchmarking.	
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(ECE)	-	ECEN	448

Course	Title Numerical	Methods	and	MathemaIcal	
Precision	of	FloaIng	Numbers

Course	Code ECEN	448

Prerequisites ECEN	324	-	Computer	Systems	Sotware

ClassificaIon	within	the	curriculum ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Spring/Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon  
IntroducTon	 to	 numerical	methods;	 numerical	 differenTaTon,	 numerical	 integraTon,	 soluTon	 of	
ordinary	and	parTal	differenTal	equaTons.	Consequences	of	limited	precision	compuTng.	Students	
write	programs	in	C++,	C,	or	Matlab	using	methods	presented	in	class.		
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(ECE)	-	ECEN	449

Course	Title Compiler	ConstrucIon
Course	Code ECEN	449

Prerequisites ECEN	324	-	Computer	Systems	Sotware

ClassificaIon	within	the	curriculum ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Spring/Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon  
Overview	 of	 compilers	 and	 context-free	 languages,	 top-down	 parsing,	 LL(1)	 parser	 construcTon,	
translaTon	 grammars,	 implementaTon	 of	 lexical	 analyzer,	 parser	 and	 translator,	 compiler	
opTmizaTon,	error	handling,	and	recovery.	
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(ECE)	-	ECEN	452

Course	Title
Physical	Sensors,	Transducers	and	

InstrumentaIon

Course	Code ECEN	452

Prerequisites
ECEN	351	-	Fundamentals	of	
Semiconductor	Devices

ECEN	371	-	Fundamentals	of	
Semiconductor	Devices

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)	and	ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs 1.5

TOTAL 6

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Basic	Engineering	Sciences

Topic	Level SpecializaTon	Requirements

DescripIon	
The	course	explores	many	types	of	responses	to	physical	sTmuli,	as	well	as	the	instrumentaTon,	electronic	
detecTon,	 signal	 conversion	 and	 signal	 processing	 techniques	 used	 to	 capture	 the	 physical	 event	
electronically.	This	requires	knowledge	of	the	diversity	of	physical	phenomena,	and	the	materials	and	devices	
that	can	be	used	to	convert	the	various	forms	of	physical	energy	into	electronic	signals.	
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(ECE)	-	ECEN	453

Course	Title Analog	and	Digital	Electronics	Lab

Course	Code ECEN	453

Prerequisites
ECEN	311	-	Analysis	and	Design	of	

Analog	Circuits
ECEN	312	-	Analysis	and	
Design	of	Digital	Circuits

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 1.5

Tutorials

Labs 3

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
Lab	 acTviTes	 that	 reinforce	 and	 support	 the	 theory	 covered	 in	 ECEN	 311	 and	 ECEN	 312	 course.	 Design,	
implementaTon,	 and	 measurement	 of	 analog	 and	 digital	 electronic	 systems.	 Design	 of	 an	 integrated	
complete	 electronic	 soluTons	 at	 the	 system	 level	 with	 an	 integraTon	 between	 different	 modules	 in	
consideraTon	with	reference	to	various	technologies	(like,	microprocessors,	ALUs,	Image	processors,	...etc.).	
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(ECE)	-	ECEN	454

Course	Title
Analog	and	Digital	Filters	and	
CommunicaIons	Circuits

Course	Code ECEN	454

Prerequisites
ECEN	311	-	Analysis	and	Design	of	

Analog	Circuits
ECEN	314	-	Fundamentals	of	

CommunicaTons

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
CharacterizaTon,	 properTes,	 and	 analysis	 of	 analog	 filters.	 Buderworth,	 Chebyshev,	 and	 ellipTc	
approximaTons.	IntroducTon	to	the	realizaTon	of	LC	one-	and	two-port	circuits;	Darlington's	method.	AcTve	
elements	 such	 as	 gyrators	 and	 generalized	 impedance	 converters,	 and	 their	 representaTon	 by	 singular	
elements.	Design	of	high-performance,	low-sensiTvity	acTve	filters.	The	course	includes	a	project	in	which	a	
complete	analog	filter	is	designed.	Recursive	and	nonrecursive	digital	filters,	decimaTon	and	interpolaTon,	A/
D	 and	 D/A	 conversion	 as	 digital	 filtering	 problems.	 ImplementaTon	 of	 nonrecursive	 filters	 via	 FFT,	
quanTzaTon	problems,	e.g.,	companding	and	limit.	
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(ECE)	-	ECEN	455

Course	Title Analog	Integrated	Circuit	Design

Course	Code ECEN	455

Prerequisites ECEN	311	-	Analysis	and	Design	of	Analog	Circuits

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	Course	teaches	methods	used	in	the	design	and	analysis	of	analog	integrated	circuits,	illustraTng	how	to	
approach	design	problems	 in	general,	and	exposing	the	students	 to	a	broad	cross-secTon	of	analog	circuit	
topologies.	 The	 course	 focuses	 on	 learning	 design	 through	 carrying	 out	 design	 projects.	 Design	 and	
implementaTon	details	of	wide-band	amplifiers,	operaTonal	amplifiers,	 conTnuous-Tme	filters,	phase	 lock	
loops	and	data	converters	are	covered.	The	course	focuses	mainly	on	analog	CMOS,	but	some	aspects	of	BJT	
design	will	be	discussed.	
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(ECE)	-	ECEN	456

Course	Title Digital	Integrated	Circuit	Design

Course	Code ECEN	456

Prerequisites ECEN	312	-	Analysis	and	Design	of	Digital	Circuits

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	is	 intended	to	provide	the	student	with	IC	design	experience.	The	emphasis	is	on	the	IC	design	
process	as	a	whole.	The	aim	is	to	reach	an	opTmal	design	through	opTmizaTon	of	a	
number	 of	 variables	 ranging	 from	 the	 choice	 of	 architecture	 to	 the	 details	 of	 the	 IC	 layout.	 Typical	
performance	criteria	of	the	design	are:	throughput,	power,	signal-to-noise	raTo,	clock	frequency,	and	gain-
bandwidth.	Typical	constraints	will	be:	die	size	and	minimum	feature	size.
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(ECE)	-	ECEN	457

Course	Title Micro	and	Nano	Systems	FabricaIon

Course	Code ECEN	457

Prerequisites ECEN	456	-	Digital	Integrated	Circuit	Design

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	 course	 introduces	 students	 to	 the	 process	 flow	 and	 design	 methodology	 for	 integrated	 systems	
fabricaTon.	The	course	highlights	the	basic	unit	processes	of	micro	and	nano	systems	fabricaTon:	deposiTon,	
paderning,	 and	 etching.	 Students	 are	 exposed	 to	 examples	 from:	 Semiconductor	 device	 fabricaTon;	
MicroElectroMechanical	 systems	 (MEMS)	 fabricaTon;	 MagneTc	 device	 fabricaTon,	 and	 opTcal	 device	
fabricaTon.	Labs	allow	the	students	to	design,	fabricate	and	test	an	integrated	device.	
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(ECE)	-	ECEN	458

Course	Title FPGA	and	ASIC	Design

Course	Code ECEN	458

Prerequisites ECEN	456	-	Digital	Integrated	Circuit	Design

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
Overview	 of	 Computer	 Aided	 Design	 tool	 flow	 for	 ASIC	 and	 FPGA	 Design.	 Synthesis	 from	 hardware	
descripTon	 languages	 and	 creaTon	 of	 finite	 state	 machines.	 Differences	 between	 FPGA	 and	 ASIC	 design	
flows.	ExploraTon	of	concepts	in	several	projects.	
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(ECE)	-	ECEN	459

Course	Title
IntroducIon	to	Electronic	Design	AutomaIon	

(EDA	and	CAD)

Course	Code ECEN	459

Prerequisites ECEN	456	-	Digital	Integrated	Circuit	Design

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
Basic	 concepts	 in	 VLSI	 CAD	with	 emphasis	 on	 physical	 design,	 fundamental	 algorithms	 for	 CAD	problems,	
development	of	CAD	tools.	
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(ECE)	-	ECEN	462

Course	Title Digital	CommunicaIons

Course	Code ECEN	462

Prerequisites ECEN	314	-	Fundamentals	of	CommunicaTons

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	course	introduces	the	fundamentals	of	digital	signaling,	informaTon	theory	and	coding,	digital	
transmission	and	recepTon.	Topics	include	sampling	and	Tme-division	mulTplexing,	baseband	digital	signals	
and	systems,	pulse	code	modulaTon,	error	control,	digital	modulaTon	systems,	informaTon	measure	and	
source	encoding,	and	introducTon	to	spread	spectrum	communicaTons.	
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(ECE)	-	ECEN	463

Course	Title Wireless	CommunicaIon

Course	Code ECEN	463

Prerequisites ECEN	462	-	Digital	CommunicaTons

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)	and	ElecTve	(CE)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
In	this	course	wireless	communicaTon	channels	are	introduced,	and	their	peculiariTes	such	as	fading	and	co-
channel	interference	are	emphasized.	SoluTons	to	combat	the	problems	are	described,	covering	equalizaTon	
and	detecTon,	coding	and	diversity	ideas.	Examples	will	be	chosen	from	exisTng	wireless	standards	(e.g.,	W-
CDMA).	The	course	also	covers	basic	communicaTon	theory.	
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(ECE)	-	ECEN	464

Course	Title CommunicaIons	Networks

Course	Code ECEN	464

Prerequisites ECEN	314	-	Fundamentals	of	CommunicaTons

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
Basic	 techniques	 for	modeling	and	analyzing	 communicaTon	networks.	Topics	 include	overview	 telephone	
and	cellular,	and	computer	networks,	layered	network	architectures	and	models,	protocol	specificaTon	and	
correctness,	queuing	models,	loss	networks,	mulT-class	queues	and	scheduling,	graph-based	and	flow-based	
rouTng,	and	congesTon	control.	
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(ECE)	-	ECEN	465

Course	Title CommunicaIons	Design	Lab

Course	Code ECEN	465

Prerequisites ECEN	462	-	Digital	CommunicaTons

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 1.5

Tutorials

Labs 3

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
Lab	 acTviTes	 that	 complement	 the	 ECEN	 331	 and	 ECEN	 462	 courses.	 The	 lab	 covers	 the	 fundamental	
elements	of	communicaTons	systems	hardware;	use	of	measurement	 instruments	typically	encountered	in	
communicaTon	systems,	analog	and	digital	communicaTon	systems	including;	Amplitude	ModulaTon	types	
and	 demodulaTon,	 angle	 modulaTon	 and	 demodulaTon,	 sampling	 and	 quanTzaTon,	 and	 Pulse	 code	
modulaTon	encoder	and	decoder.	
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(ECE)	-	ECEN	466

Course	Title Digital	Signal	Processing

Course	Code ECEN	466

Prerequisites ECEN	313	-	Signals	and	Systems

ClassificaIon	within	the	curriculum Compulsory	(ECE	Track)	and	ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	 course	 addresses	 the	 mathemaTcs,	 implementaTon,	 design	 and	 applicaTon	 of	 the	 digital	 signal	
processing	 algorithms	 used	 in	 areas	 such	 as	 mulTmedia	 telecommunicaTons	 and	 speech	 and	 image	
processing.	Topics	include	discrete-Tme	signals	and	systems,	discrete-Tme	Fourier	transforms,	Z-	transforms	
and	 fast	 Fourier	 transform,	 digital	 filter	 design	 and	 implementaTon,	 and	mulT-rate	 signal	 processing.	 The	
course	also	includes	introductory	discussions	of	2-dimensional	signal	processing,	linear	predicTon,	adapTve	
filtering,	and	selected	applicaTon	areas.	Lectures	are	supplemented	with	exercises	using	MATLAB.	
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(ECE)	-	ECEN	467

Course	Title Image	Processing	and	Bio-image	InformaIcs
Course	Code ECEN	467

Prerequisites ECEN	313	-	Signals	and	Systems

ClassificaIon	within	the	curriculum ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Spring/Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

	EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	Semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	gives	an	overview	of	biological	and	biomedical	imaging	modaliTes,	such	as	fluorescent	
microscopy,	electron	microscopy,	magneTc	resonance	imaging,	ultrasound	and	others.	The	focus	is	
on	automaTng	and	solving	the	fundamental	tasks	required	for	the	interpretaTon	of	these	images,	
including	deconvoluTon,	registraTon,	segmentaTon,	padern	recogniTon,	and	modeling,	as	well	as	
tools	needed	to	solve	those	tasks	(such	as	Fourier	and	wavelet	methods).	The	discussion	of	these	
topics	will	draw	on	many	fields	including	staTsTcs,	signal	processing,	and	machine	learning.	
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(ECE)	-	ECEN	468

Course	Title Advanced	CommunicaIon	Systems

Course	Code ECEN	468

Prerequisites ECEN	462	-	Digital	CommunicaTons

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	 course	 focus	 on	 advanced	 communicaTon	 systems	 including	 the	 evoluTon	 of	mobile	 communicaTon	
systems	 from	 1G	 to	 4G	 and	 beyond,	 radar	 systems	 fundamentals,	 satellite	 communicaTon	 systems.	 The	
design	 of	 radio	 networks	 including	 link	 budgets,	 propagaTon	 path	 losses	 and	 transmider	 and	 receiver	
parameters.	 Advanced	 communicaTon	 technologies	 such	 as	 Orthogonal	 Frequency-Division	 MulTplexing	
(OFDM)	and	MulTple-Input	MulTple-Output	(MIMO).	
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(ECE)	-	ECEN	469

Course	Title Selected	Topics	in	CommunicaIons

Course	Code ECEN	469

Prerequisites ECEN	314	-	Fundamentals	of	CommunicaTons

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
This	course	is	tailored	to	introduce	students	to	the	latest	advances	in	the	various	fields	in	communicaTons,	
and/or	to	focus	on	a	specific	area	of	parTcular	interest	to	the	discipline.	
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(ECE)	-	ECEN	470

Course	Title
IntroducIon	to	OpIcal	CommunicaIon	

Systems

Course	Code ECEN	470

Prerequisites ECEN	314	-	Fundamentals	of	CommunicaTons

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	course	objecTve	is	to	provide	a	basic	understanding	of	present	opTcal	communicaTon	systems	as	well	as	
future	 engineering	 challenges.	 The	 course	 covers	 the	 basic	 concepts	 of	 data	 modulaTon	 in	 opTcal	 fiber	
channels,	channel	mulTplexing,	wavelength	division	mulTplexing,	and	fiber	opTcs.	The	course	also	addresses	
the	 basic	 funcTon	 principles	 of	 opTcal	 fibers,	 light	 emiong	 diodes,	 lasers,	 opTcal	 amplifiers,	 and	 opTcal	
receivers.
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(ECE)	-	ECEN	473

Course	Title Antenna	and	PropagaIon

Course	Code ECEN	473

Prerequisites ECEN	372	-	Applied	ElectromagneTcs

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
IntroducTon	 to	 the	 fundamentals	of	wave	propagaTon	and	antenna	 theory	and	design.	The	course	covers	
the	theory	of	radiaTon,	fundamental	antenna	parameters	and	concepts,	wire	antennas	such	as	dipoles	and	
loop	 antennas,	 antenna	 arrays,	 aperture	 antennas,	 microstrip	 antennas,	 numerical	 analysis,	 and	 pracTcal	
configuraTons	in	communicaTon	and	radar	systems.	
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(ECE)	-	ECEN	474

Course	Title
Radio	Frequency	Integrated	Circuit	Design	

and	ImplementaIon

Course	Code ECEN	474

Prerequisites
ECEN	311	-	Analysis	and	Design	of	

Analog	Circuits
ECEN	372	-	Applied	
ElectromagneTcs

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
The	course	covers	the	design	and	analysis	of	radio	frequency	integrated	circuits	at	the	transistor	level	using	
CMOS	 and	 bipolar	 technologies.	 It	 focuses	 on	 system-level	 trade-offs	 in	 transceiver	 design,	 pracTcal	 RF	
circuit	 techniques,	 and	 physical	 understanding	 of	 device	 parasiTcs.	 Models	 for	 acTve	 devices,	 passive	
components	and	 interconnect	parasiTcs	are	examined.	The	course	also	covers	concepts	 in	wireless	system	
design	 and	 their	 impact	 on	 design	 trade-offs	 in	 different	 transceiver	 architectures.	 RF	 transistor	 models,	
passive	 matching	 networks,	 noise	 analysis	 and	 low-noise	 amplifier	 design	 are	 studied.	 The	 effects	 of	
nonlinearity	 are	 treated	along	with	mixer	design	 techniques	and	pracTcal	bias	 circuits.	 The	 importance	of	
phase	noise	and	VCO	design	will	be	considered.	
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(ECE)	-	ECEN	481

Course	Title Mechatronic	Design

Course	Code ECEN	481

Prerequisites ECEN	315	-	Fundamentals	of	Control

ClassificaIon	within	the	curriculum ElecTve	(ECE	Track)	and	ElecTve	(CE	Track)

Course	PosiIon	in	Study	Plan Fall/Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 1.5

Labs

TOTAL 4.5

EG	Credit	Hours 3

ECTS 5

Student	Workload	(SWL)	/	semester 125

Topic	Category Engineering	ApplicaTons

Topic	Level SpecializaTon	Requirements

DescripIon	
Mechatronics	 is	 the	 synergisTc	 integraTon	 of	mechanism,	 electronics,	 and	 computer	 control	 to	 achieve	 a	
funcTonal	 system.	 The	 course	 emphasizes	 system	 integraTon	 in	which	 small	 teams	of	 students	 configure,	
design	 and	 implement	 a	 succession	 of	 mechatronic	 subsystems,	 leading	 to	 a	 main	 project.	 Lecture	 will	
complement	 the	 laboratory	 experience	 with	 the	 operaTonal	 principles,	 and	 integrated	 design	 issues	
associated	 with	 mechanism,	 electronics	 and	 control	 components.	 Topics	 include:	 mechanisms,	 actuators,	
motor	 drives,	 sensors	 and	 electronic	 interfaces,	 microcontroller	 hardware	 and	 programming	 and	 basic	
controllers.	
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(ECE)	-	ECEN	493

Course	Title GraduaIon	Project	I

Course	Code ECEN	493

Prerequisites Senior	Standing

ClassificaIon	within	the	curriculum Compulsory	

Course	PosiIon	in	Study	Plan Spring	(Semester	8)	

Contact	Hours

Lectures 3

Tutorials

Labs

TOTAL 3

EG	Credit	Hours 3

ECTS 6

Student	Workload	(SWL) 180

Topic	Category Projects	and	PracTcal	Training

Topic	Level Program	Requirements

DescripIon	
ApplicaTon-oriented	capstone	project	to	show	competence	in	major	academic	area,	where	an	independent	
research	project	 is	 conducted	under	 the	 guidance	of	 a	 faculty	member	 in	 the	 ECE	program.	 The	 research	
should	contribute	to	the	advancement	of	knowledge	in	the	field.	Wriden	report	and	formal	presentaTon	are	
required.
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(ECE)	-	ECEN	495

Course	Title GraduaIon	Project	II

Course	Code ECEN	495

Prerequisites ECEN	493	-	GraduaTon	Project	I

ClassificaIon	within	the	curriculum Compulsory	

Course	PosiIon	in	Study	Plan Fall	(Semester	9)	

Contact	Hours

Lectures 3

Tutorials

Labs

TOTAL 3

EG	Credit	Hours 3

ECTS 6

Student	Workload	(SWL) 180

Topic	Category Projects	and	PracTcal	Training

Topic	Level Program	Requirements

DescripIon	
The	conTnuaTon	and	compleTon	of	the	capstone	project.
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(ECE)	-	ENTR	301

Course	Title Selected	Topics	in	Entrepreneurship

Course	Code ENTR	301

Prerequisites NONE

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Fall

Contact	Hours

Lectures 1.5

Tutorials 1.5

Labs

TOTAL 3

EG	Credit	Hours 2

ECTS 4

Student	Workload	(SWL) 100

Topic	Category Business

Topic	Level Program	Requirements

DescripIon	
In	 this	 course,	 students	 get	 an	overview	about	 the	definiTon	of	 entrepreneurship,	 examples	of	 successful	
innovaTons,	 and	 the	 prospects	 of	 starTng	 a	 company.	 The	 course	 covers	 idea	 generaTon	 and	 idenTfying	
opportuniTes,	 business	model	 canvas,	 and	 an	 overview	 of	 some	 business	 fundamentals	 such	 as	 types	 of	
businesses	and	business	funcTons,	in	addiTon	to	communicaTon	and	presentaTon	skills.
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(ECE)	-	NSCI	102

Course	Title
Selected	Topics	in	Environmental	

Science

Course	Code NSCI	102
Prerequisites None

ClassificaIon	within	the	curriculum Compulsory	(All	Tracks)

Course	PosiIon	in	Study	Plan Spring

Contact	Hours	(weekly)

Lectures 3

Tutorials 3

Labs

TOTAL 6

EG	Credit	Hours 4

ECTS 6

Student	Workload	(SWL)	/	semester 150

Topic	Category Engineering	Culture

Topic	Level Program	Requirements

DescripIon	
A	course	in	any	of	the	fields	of	environmental	sciences	related	to	the	discipline	it	is	offered	to.
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