Scheme of Work
	Module Code:
	ACDB5002
	Number of Sessions:
	20

	Module:
	Electronics 1
	Number of Hours:
	40



Module Aim:
•	To build on the basic component level theory studied at Level 4, and thus provide the student with knowledge of how these components are utilised in real life scenarios as functional building blocks 
· As parts of holistic working systems, with emphasis given to design solutions based on embedded microcontroller/microprocessors.
The following AHEP Learning Outcomes are developed:

	B1
	Apply knowledge of mathematics, statistics, natural science and engineering principles to broadly-defined problems. Some of the knowledge will be informed by current developments in the subject of study

	B2
	Analyse broadly-defined problems reaching substantiated conclusions using first principles of mathematics, statistics, natural science and engineering principles

	B3
	Select and apply appropriate computational and analytical techniques to model broadly-defined problems, recognising the limitations of the techniques employed

	B4
	Select and evaluate technical literature and other sources of information to address broadly-defined problems

	B6
	Apply an integrated or systems approach to the solution of broadly-defined problems

	B12
	Use practical laboratory and workshop skills to investigate broadly-defined problems

	B17
	Communicate effectively with technical and non-technical audiences




	Lectures
	Date
	Learning Objectives
	Teacher Activities
	Learner  Activities
	Assessment activities
	Resources
	KSBs

	
	
	
	
	
	
	
	
	

	Lecture 1
	13/01/2025
	At the End of this session, the students can be able to
	· Introduction to module  Indicative Content
	Take notes
	Q & A: Checking the depth of their pre – accumulated knowledge on Electronic Components
	PowerPoints
	K1
	

	
	
	· Understand the fundamental properties and applications of PN junction diodes and Zener diodes.
	· Lecture on Reviewing Semiconductor Devices such as PN Junction Diode and Zener Diode.
	
	
	
	
	

	
	
	· Analyse their electrical characteristics.
	 
	
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	Lecture 2
	14/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  

Linear Power Supply : Diode as Rectifiers, Types of Rectifiers: Half wave, Full wave and Bridge Rectifiers.
	· Take notes.
	Use Proteus Software to Verify the operation of  Full Wave and Half Wave Rectifiers.
	PowerPoints, Proteous 
	K1,K2, S2, S5,S11,B1
	

	
	
	· Grasp the principles of linear power supplies, emphasizing the role of diodes as rectifiers.
	
	· Experimenting the Rectifier theories.
	
	
	
	

	
	
	· Differentiate between half-wave, full-wave, and bridge rectifiers, understanding their applications.
	
	 
	
	
	
	

	
	
	· Develop the ability to analyse and design circuits involving diode rectifiers for power supply applications.
	
	 
	
	
	
	

	Lecture 3
	15/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take notes.
	 Identifying major the Blocks seen in Power Supply.
	PowerPoints 
	K1,S1
	

	
	
	· Understand the application of capacitors as filters.
	· Capacitors as Filters: Types of Filters: Low pass , High Pass, Band Pass Filters.
	
	
	
	
	

	
	
	· Identify the essential blocks in power supply systems, including input, rectification, filtering, regulation, and output stages.
	
	
	
	
	
	

	
	
	· analyse power supply circuits using these fundamental building blocks.
	· Basic Blocks seen in Power Supply
	
	
	
	
	

	Lecture 4
	15/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic 
	Take notes.
	Investigating how altering the range of regulators impacts the output voltage in a power supply
	PowerPoints, Proteous 
	K1,S1
	

	
	
	· Grasp the fundamental principles of voltage regulators in electronic circuits.
	· Regulators  
	Designs Power Supply Circuit.
	
	
	
	

	
	
	· Differentiate between types of regulators, including series, shunt, switching, and IC voltage regulators.
	· Types: Series, Shunt, Switching, IC Voltage Regulators, Fixed range- Positive and negative Ranges.
	 
	
	
	
	

	
	
	· Understand fixed-range regulators, both positive and negative, and their applications in power supply systems.
	 
	 
	
	
	
	

	
	
	 
	 
	 
	
	
	
	

	Lecture 5
	17/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic
	Take notes.
	Verifying the Application of Rails designs using Simulation.
	PowerPoints 
	
B1, S10
	

	
	
	· Understand the concept of power supply rails in electronic circuits.
	Power Supply Rails
	
	
	
	
	

	
	
	· Differentiate between voltage rails, exploring the characteristics of single and multi-rail configurations.
	· Voltage Rail
	
	
	
	
	

	
	
	 
	· Types: Single, Multi Rail
	
	
	
	
	

	Lecture 6
	20/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take Notes 
	Respond to brief questions while participating in the lecture.
	PowerPoints 
	K1
	

	
	
	· Comprehend the principles of MOSFET (Metal-Oxide-Semiconductor Field-Effect Transistor) operation.
	· MOSFET 
	
	
	
	
	

	
	
	· Explore the different modes of MOSFET operation, including cutoff, saturation, and triode.
	· Modes of Operation
	
	
	
	
	

	
	
	· Understand MOSFET characteristics and their applications in electronic circuits.
	· Characteristics
	
	
	
	
	

	
	
	
	· Applications
	
	
	
	
	

	
	
	 
	· 
	
	
	
	
	

	Lecture 7
	21/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic
	Take Notes
	Summarise the Circuits and operation of  Buck, Boost and Buck- Boost Converters and verifying them using Simulation
	PowerPoints, Proteous
	K1,S11,B1,S2
	

	
	
	· Grasp the principles of Single Mode Power Supply (SMPS) operation.
	Single Mode Power Supply (SMPS)
	Simulate the Buck, Boost circuits using Proteous
	    
	
	
	

	
	
	· Differentiate between types of SMPS, including Buck, Boost, and Buck-Boost converters.
	· Types : Buck, Boost, Buck- Boost Converters
	 
	 
	
	
	

	
	
	· Understand the applications and functionalities of each type of SMPS converter.
	 
	 
	 
	
	
	

	Lecture 8
	22/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	 Take notes
	Design and Simulate the Night Light and Humidity Sensor
	PowerPoints, Proteous
	S2,S5,B1
	

	
	
	-        Understand the concept of equivalent circuits in electronic systems.
	Operational Amplifiers(OP Amps)
	
	
	
	
	

	
	
	-          Learn the working principles of the LM393 comparator.
	· Equivalent Circuit, 
	
	
	
	
	

	
	
	Explore the applications of the LM393 in sensor-related circuits, specifically for night light sensing and humidity sensing.
	· Working, 
	
	Design and Simulate the Night Light 
	PowerPoints, Proteous
	S2,S5,B1
	

	
	
	
	· LM393, 
	
	
	
	
	

	
	
	
	· Application- Night Light Sensor
	
	
	
	
	

	Lecture 9
	22/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take notes
	Design and Simulate the  Humidity Sensor
	PowerPoints, Proteous
	S2,S5,B1
	

	
	
	· Know the varrious Types of Humidity Sensor
	· Humidity Sensor.
	
	Practice Night Light and Humidity Sensor by using different op Amps.
	
	
	

	
	
	· Understand the concept and Working Principle of Humidity Sensor
	 
	
	 
	
	
	

	Lecture 10
	24/01/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take Notes
	Solve Problems based on Boolean and K- Map
	PowerPoints
	B1
	

	
	
	· Understand the use of variable minimization using Boolean, K- Map
	Sum of Products and Product of Sum
	
	
	
	
	

	
	
	
	Boolean Minimaztion Technique
	
	
	
	
	

	
	
	
	K- Map Minimization Technique
	
	
	
	
	

	Lecture 11
	24/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic 
	-      Take Notes
	 
	Power Point, CCS, Proteous
	K4,S3,B4,B5,B6
	

	
	
	· Gain a general understanding of the PIC16F877A microcontroller and its applications.
	-      General Idea on PIC16F877A
	· Learns and Attempts the Procedure of using CCS and Proteous together.
	
	
	
	

	
	
	· Develop the ability to write and execute codes using CCS for PIC microcontrollers.
	·  Writing, Executing Codes using CCS
	 
	
	
	
	

	Lecture 12
	24/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	 
	Basic Blinking Of LED
	Power Point, CCS, Proteous
	K4, S3, S5,  B4, B5
	

	
	
	· Acquire the ability to design simple microcontroller-based circuits to achieve specific outcomes.
	Design of simple microcontroller-based circuits to achieve a specified outcome 
	· Hands on Practice- Blinking LED
	
	
	
	

	
	
	· Grasp the requirements outlined in an assignment brief related to microcontroller-based circuit design.
	-      Assignment Brief
	-        Go through the assignment Task Description.
	
	
	
	

	
	
	· Understand How LED can be made ON using a Microcontroller.
	 
	 
	
	
	
	

	Lecture 13
	24/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Get the idea of using LED as Up/ Down Counter
	Up Counter, Down Counter and UP/ Down Counter Using LED
	Power Point, CCS, Proteous
	K4, S3, S5,  B4, B5
	

	
	
	· Acquire the ability to design simple microcontroller-based circuits to achieve specific outcomes.
	Design of simple microcontroller-based circuits to achieve a specified outcome 
	
	
	
	
	

	Lecture 14
	25/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Get the idea of using 7- segments as Up/ Down Counter
	Up Counter, Down Counter and UP/ Down Counter Using 7- segments
	Power Point, CCS, Proteous
	K4, S3, S5,  B4, B5
	

	
	
	· Acquire the ability to design simple microcontroller-based circuits to achieve specific outcomes.
	Design of simple microcontroller-based circuits to achieve a specified outcome 
	
	
	
	
	

	Lecture 15
	26/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	 Take Notes
	Attempts to write Program to operate a traffic light controller by adding delays.
	Power Point, CCS, Proteous
	K4, S3, S5,  B4, B5
	

	
	
	· Master the writing of Embedded C codes to create single traffic light signals with varying time intervals.
	Design of simple microcontroller-based circuits to achieve a specified outcome
	Writes Embedded C Programs
	Design a Circuit using Proteous.
	
	
	

	
	
	· Develop practical skills in programming microcontrollers for singlee traffic light operations.
	Embedded  C codes to make single Traffic Light signals to  operate at different time intervals.
	 
	 
	
	
	

	Lecture 16
	26/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take Notes
	 
	Power Point, CCS, Proteous
	K4, S3, S5,  B4, B5
	

	
	
	· Acquire the skill to design microcontroller-based circuits for specific counter objectives.
	· Design of simple microcontroller-based circuits to achieve a specified outcome
	Writes Embedded C Program 
	Write Programs to count from 0 to 10 using 7 Segment Display. 
	
	
	

	
	
	· Develop proficiency in writing Embedded C codes to implement a up/down counter function using switch displayed on a 7-segment display.
	· Embedded  C codes to count up a timer using 7-segment display. 
	Time to work on Assignment in lab
	Design a Circuit using Proteous.
	
	
	

	Lecture 17
	28/02/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take Notes
	Attempts to write Program to operate a traffic light controller by adding delays.
	Power Point, Mikro C Pro for PIC, Proteous
	K4, S3, S5,  B4, B5
	

	
	
	· Master the writing of Embedded C codes to create T- JunctionTraffic light signals with varying time intervals which is given as a baseline.
	Design of simple microcontroller-based circuits to achieve a specified outcome
	Writes Embedded C Programs
	Design a Circuit using Proteous.
	
	
	

	
	
	· Develop practical skills in programming microcontrollers for T- Junction traffic light operations.
	· Embedded  C codes to make different Traffic Light signals to  operate at different time intervals.
	Time to work on Assignment in lab
	 
	
	
	

	Lecture 18
	03/03/2025
	At the End of this session, the students can be able to
	Lectures on the Topic  
	Take notes
	None
	PowerPoints
	S2,S5,S7,S9,B4
	

	
	
	· Develop awareness and evaluate design approaches for both FPGA and microcontroller systems.
	· Awareness and evaluation of various design approaches.
	Observes the design approaches using FPGA and Microcontroller
	
	
	
	

	
	
	· Evaluate the suitability and effectiveness of various design methodologies for FPGA and microcontroller applications.
	 
	Time to work on Assignment in lab
	
	
	
	

	Lecture 19
	04/03/2025
	At the End of this session, the students can be able to
	Students Research on
	· Research on Bus Interfacing
	None
	PowerPoint
	S4
	

	
	
	· Understand the principles of interfacing through both serial and parallel buses.
	· Serial and Parallel bus interfacing


	· Time to Prepare for the Mock Exam
	
	
	
	

	
	
	· Explore the advantages and considerations associated with serial and parallel bus interfacing.
	 
	 
	
	
	
	

	Lecture 20
	05/03/2025
	 
	
	 
	 
	None
	 
	

	
	
	
	Lecturer conducts Mock Exam
	Prepare for the Practical Exam
	Attempts Mock Exam.
	
	
	

	
	
	
	 
	 
	 
	
	
	

	Lecture 19
	05/03/2025
	 
	Lectures on the Topic  
	 
	 
	 
	 
	

	
	
	
	Answer individual learner’s specific questions
	 Time to work on Assignment in lab
	None
	None
	
	

	
	
	
	 
	 
	 
	 
	
	

	 
	07/03/2025
	 
	· Ask learners to complete module evaluation questionnaire 
	· Complete questionnaire 
	 
	 
	 
	

	Lecture 20
	
	
	· Answer individual learner’s specific questions
	· Time to work on Assignment in lab
	None
	None
	
	




