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	       Content 
	This course provides a comprehensive and integrated study of foundational electronic principles, bridging the gap between analog and digital domains. It is focused on equipping students with a holistic understanding of how both discrete and integrated components are used to create modern electronic systems. The curriculum is designed to move students progressively from the fundamental physics of semiconductors to the analysis, design, and evaluation of complex analog and digital circuits, including mixed-signal systems that are essential in contemporary computer engineering.

	Purpose
	This course is focused to familiarize students with the principles of operation, analysis and design of circuits with semiconductor diodes (rectifier circuits, limiters and solar panels), as well as BJT and FET amplifiers. Students will get knowledge on: basic characteristics on digital circuits, families and techniques of digital circuits, multivibrators, operational amplifiers, A/D and D/A converters. 


	Accessibility

	Upon successful completion of this course, the student will be able to:
· Acquire foundational knowledge of solid-state electronics, including diodes, BJT, MOSFET, and multistage amplifiers.   
· Develop the ability to analyze and design analog electronic circuits using discrete and integrated components.   
· Design and implement digital circuits depending on logic function and design technique.   
· Evaluate the performance of digital circuits in both static and dynamic modes of operation.   
· Comprehend the fundamental principles of Operational Amplifiers and apply them to design circuits for both analog signal processing and mixed-signal conversion.
· Utilize industry-standard software tools to model, analyze, and troubleshoot complex electronic circuits.   
· Understand basic concepts of Green Technology and the principles of solar panel operation.   
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	weeks

	Lecture 

	
	First week:
	Introduction to Electronics.

	
	Second week:
	Diode Models and Circuits.

	
	Third week:
	Special-Purpose Diodes & Green Tech.

	
	Fourth week:
	Bipolar Junction Transistors (BJT).

	
	Fifth week:  
	Field-Effect Transistors (FETs).

	
	Sixth week:
	Amplifier Design & Frequency Response.

	
	Seventh week:  
	Midterm Exam & Review

	
	Eighth week:  
	Operational Amplifiers (Op-Amps).

	
	Ninth week:  
	Digital Logic Fundamentals.

	
	Tenth week:
	Combinational Logic Circuits.

	
	Eleventh week:  
	Sequential Logic.

	
	Twelfth week:  
	System Integration & Converters.

	
	Thirteenth week:    
	Programmable Logic & HDLs.

	
	Fourteenth week:    
	Advanced Topics in Integrated Circuit Design.

	
	Fifteenth week :   
	Final Review & Practical Applications.

	Literature
	
Principal Literature
1. Floyd, T. L. (2021). Electronic Devices (Conventional Current Version) (10th ed.). Pearson.   
2. Hawkins, R. (2025). Digital Electronics: A Modern Approach. NY Research Press.   
3. Floyd, T. L. (2021). Digital Fundamentals (11th ed.) . Pearson.
4. Neamen, D. A. (2025). Microelectronics: Circuit Analysis and Design (5th ed.). McGraw-Hill .
5. Razavi, B. (2021). Fundamentals of Microelectronics (3rd ed.) . Wiley.
Recommended Literature
6. Routledge . (2023). Analog Circuit Design using Current-Mode Techniques. 
7. Advanced Analog Electronic Circuit Design. (Course Materials (2025).). Johns Hopkins University .
8. Advanced CMOS Integrated Circuit Design and Application. (2022, 2024). MDPI .


	Teaching methodology 
	Lectures, numerical exercises, laboratory exercise, seminars, discussions and work in groups.

	
		Contribution to student workload (which should correspond to student learning outcomes - 1 ECTS credit = 25 hours)


	Activity
	Hours
	 Days/weeks
	Total

	Lectures
	2
	15
	30

	Exercise sessions (with TA)
	1
	15
	15

	Practical work
	1
	15
	15

	Office hours
	1
	15
	15

	Fieldwork
	0
	0
	0

	Midterms, seminars
	2
	3
	6

	Homework
	3
	2
	6

	Self-study
	1
	15
	15

	Final exam preparation
	1
	15
	15

	Time spent in exams
	2
	2
	4

	Projects, presentations, etc
	2
	2
	4

	Total

	
	
	125




	Evaluation
		Teaching methodology:  
(according to the Statute and Regulation for studies of UMIB)


	Tests / Colloquia

	40%

	Practical Test / Lab Work
	10%

	Seminary work
	

	Interpretation and presentation of other works
	

	Final exam and attendance
	50%+10%
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