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	Module Information
معلومات المادة الدراسية

	Module Title
	Advanced Electronics
	Module Delivery

	Module Type
	Core
	· ☒ Theory    
· ☐ Lecture
· ☒ Lab 
· ☒ Tutorial
· ☐  Practical
· ☐ Seminar

	Module Code
	EE 303
	

	ECTS Credits 
	6
	

	SWL (hr/sem)
	150
	

	Module Level
	UGx1  3
	Semester of Delivery
	1

	Administering Department
	Type Dept. Code
	 College
	 Type College Code

	Module Leader
	Name: Abbas Salman Hameed
	 e-mail
	E-mail: salahalkurwy@uodiyala.edu.iq

	Module Leader’s Acad. Title
	    Prof.
	Module Leader’s Qualification
	MSc.

	Module Tutor
	Name (if available)
	 e-mail
	E-mail

	Peer Reviewer Name
	Name
	 e-mail
	E-mail

	Scientific Committee Approval Date
	10/06/2025
	Version Number
	1.0







	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	Electronics I , Electronics II
	Semester
	Second level

	Co-requisites module
	None
	Semester
	




	Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	 Module Objectives
أهداف المادة الدراسية

	1. To reinforce the fundamentals of analogue electronic circuit analysis.
2. To develop a deep understanding of transistor equivalent circuits and their small-signal models.
3. To analyse frequency response characteristics of various amplifier configurations.
4. To examine the effects of feedback on amplifier performance, including stability and response.
5. To extend the principles learned in Advanced Electronics I into operational amplifier (op-amp) design and analysis.
6. To develop expertise in designing practical circuits including oscillators, power amplifiers, and active filters.

	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	1. Analyse transistor circuits by deriving equivalent circuits and determining voltage/current gains.
2. Evaluate the frequency response of amplifiers, including multi-stage configurations.
3. Perform simplified h-parameter analysis of transistor circuits.
4.  Design and analyze operational amplifier circuits, including both DC and AC performance considerations.
5.  Implement a variety of op-amp applications such as inverting/non-inverting amplifiers, integrators, differentiators, adders/subtractors, comparators, precision rectifiers, clamps, sample-and-hold circuits, and peak detectors.
6.  Understand oscillator principles and design RC, LC, and crystal oscillators.
7.  Evaluate and design different classes of power amplifiers (Class A, B, AB, push-pull, Class C).



	Indicative Contents
المحتويات الإرشادية
	 Frequency Response Characteristics: Small-signal frequency models for JFETs and BJTs; analysis of various amplifier configurations.
 Amplifier Frequency Response: Frequency response concepts, analysis of high-frequency behavior in transistors, and design of multi-stage amplifiers.
 Feedback Amplifiers: Feedback concepts, types, effects, and topologies; detailed analysis of voltage and current feedback configurations and stability considerations.
 Power Amplifiers: Analysis and design of various power amplifier classes (A, B, AB, push-pull, Class C) with emphasis on performance and efficiency.
 Operational Amplifier Design: Characteristics and internal structure of op-amps; design and analysis of difference amplifiers (both DC and AC) and DC level shifting stages.
 Operational Amplifier Applications: In-depth exploration of common op-amp configurations including inverting/non-inverting amplifiers, integrators, differentiators, adders, subtractors, comparators, precision diode circuits, rectifiers, precision clamps, sample-and-hold circuits, and peak detectors.
 Oscillator Circuits: Principles of oscillation; design and analysis of RC, LC, and crystal oscillators.
 Active Filters: Filter concepts, types, and design approximations; practical implementation of active RC filters.

	
Description
وصف المقرر         

	This course includes several topics, including: Frequency Response Characteristics; Frequency small signal models of: JFETs&BJTs; Millers Theorems & Its dual; Amplifier Frequency Response; Frequency response concepts, transistor at high frequency, multi stage at low & high frequency, FETs &BJTs amplifiers at low &high frequency. Feedback Amplifier; Feedback concept, types, effects & topologies, feedback analysis, voltages series, voltage shunt, current series and current shunt, feedback stability & response of feedback amplifier; Power Amplifier: Class A, Class B, Class AB, Push-pull amplifiers & Class C. Operational Amplifier Design; Op-Amp characteristics and structure, difference amplifier :(dc& ac analysis), dc level shifting stage. Operational Amplifier Applications; Inverting and non-inverting Amplifiers, Integrator, Differentiator, Adder, Subtract, Comparator, Precision diode, Rectifier, Precision clamps, Sample and hold circuit, and peak detector. Oscillator: Oscillator concept, RC oscillator, LC oscillator, Crystal oscillators. Active Filters: Filters concept, types, approximations, Active RC design,







	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
استرتيجية  التعلم


	The main strategy that will be adopted in delivering this module is to develop students’ in: -
 Interactive Lectures: Use lectures to introduce complex theoretical concepts with real-time polling and Q&A sessions. Integrate multimedia (animations, simulations) to visually demonstrate circuit behaviors and frequency responses.
 Problem-Based Learning: Encourage students to work on real-world problems related to transistor models, frequency responses, and amplifier design. Group activities or case studies can foster collaborative problem solving.
 Laboratory Sessions: Organize hands-on labs where students can build and test analog circuits, operational amplifiers, oscillators, and filters. Use simulation software (such as Multisim, SPICE) to complement physical experiments and reinforce theoretical concepts.
 Flipped Classroom: Provide pre-class materials (recorded lectures, reading assignments) so that class time can be dedicated to discussions, troubleshooting, and applying concepts in problem-solving sessions.
 Design Projects: Implement individual or team projects where students design and analyze a complete electronic system (e.g., a multi-stage amplifier or an active filter). This promotes integration of theory with practical design considerations.
 Seminars and Workshops: Organize seminars to expose students to current trends and research in advanced electronics and integrated circuit design.
 Tutorials and Office Hours: Schedule regular tutorials and office hours to give students opportunities to work through challenging problems and receive personalized feedback on design assignments and lab work.







	Student Workload (SWL)
الحمل الدراسي للطالب محسوب لـ ١٥ اسبوعا

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	93
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	7

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	57
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	3

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	150




	Module Evaluation
تقييم المادة الدراسية

	
As
	Time/Number
	Weight (Marks)
	Week Due
	Relevant Learning Outcome

	Formative assessment
	Quizzes
	2
	10% 
	5 and 12
	LO #1, #4 and #8, #11

	
	Assignments
	2
	10% 
	3 and 13
	LO #3, #4 and #10, #14

	
	Lab.
	1
	10% 
	Continuous
	All 

	
	Report
	1
	10% 
	14
	LO #5, #8 and #10

	Summative assessment
	Midterm Exam
	2hr
	10% 
	9
	LO #1 - #7

	
	Final Exam
	3hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	




	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week  
	Material Covered

	Week 1
	· Analog Electronic Circuit Analysis (Review)
· Millers Theorems & Its dual

	Week 2
	· Amplifier Frequency Response/ Frequency response concepts

	Week 3
	· Amplifier Frequency Response/ low frequency region and multistage effects

	Week 4
	· Amplifier Frequency Response/ High frequency region and multistage effects

	Week 5
	· Feedback Amplifier; Feedback concept

	Week 6
	Feedback Amplifier; Types and analyses

	Week 7
	· Power Amplifier / part 1- Class A

	Week 8
	· Power Amplifier / part 2- Class B, Class AB, Push-pull amplifiers & Class C

	Week 9
	· Mid-term Exam

	Week 10
	· Operational Amplifier Design/ Op-Amp characteristics

	Week 11
	· Operational Amplifier Applications/ circuits and design

	Week 12
	· Oscillator/ Oscillator concept, RC oscillator

	Week 13
	· Oscillator/ LC oscillator, Crystal oscillators

	Week 14
	· Active Filters/ Filters concept and types

	Week 15
	· Active Filters/ approximations, Active RC design




	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر    

	Week  
	Material Covered

	Week 1
	Lab 1: Transistor Amplifier circuits  

	Week 2
	Lab 2:   Amplifier Frequency Response/ low and high frequency PJT


	Week 3
	Lab 3:  Amplifier Frequency Response/ low and high frequency FET


	Week 4
	Lab 4: Amplifier Frequency Response/ low and high frequency Multistage

	Week 5
	Lab 5:   Feedback Amplifier; Types -part1 

	Week 6
	Lab 6:   Feedback Amplifier; Types -part2

	Week 7
	Lab 7:  Power Amplifier / part 1

	Week 8
	Lab 8:  Power Amplifier / part 2

	Week 9
	Lab 9:   Operational Amplifier Applications/ circuits and design- part 1

	Week 10
	Lab 10:  Operational Amplifier Applications/ circuits and design- part2

	Week 11
	Lab 11:   Oscillator/  RC oscillator

	Week 12
	Lab 12:  Oscillator/  LC oscillator

	Week 13
	Lab 13:   Active Filters- Part 1

	Week 14
	Lab 13:   Active Filters- Part 2

	Week 15
	Final Exam



	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	· Electronic Devices and Circuit Theory/ Robert L. Boylestad
· Electronic  Devices. CCV/ Thomas L. Floyd
· Microelectronic Circuits  /   Sedra andSmith
	No
No
No

	Recommended Texts
	· Reference Data for Engineers/ Mac_E._Van_Valkenburg 
	No

	Websites
	



	[bookmark: _heading=h.30j0zll]		                   Grading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks %
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

	
	B - Very Good
	جيد جدا 
	80 - 89
	Above average with some errors

	
	C - Good
	جيد
	70 - 79
	Sound work with notable errors

	
	D - Satisfactory
	متوسط 
	60 - 69
	Fair but with major shortcomings

	
	E - Sufficient
	مقبول 
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail 
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail 
	راسب
	(0-44)
	Considerable amount of work required

	
	
	
	
	

	
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.


      ----------------------------------------
