Scheme of Work
	Module Code:
	ACDA6001
	Number of Sessions:
	20

	Module:
	Electronics 2
	Number of Hours:
	40



Module Aim:
· Synthesise and critically evaluate innovative VHDL designs through the use of state-of-the-art simulation and synthesis software.
· Implement advanced digital designs including multi-input systems controllers.

AHEP Learning Outcomes
The following AHEPS are assessed:

	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

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

	B13
	Select and apply appropriate materials, equipment, engineering technologies and processes

	B17
	Communicate effectively with technical and non-technical audiences



The below AHEP is Developed: 
	B4
	Select and evaluate technical literature and other sources of information to address broadly-defined problems




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

	
	
	
	
	
	
	
	
	

	Lecture 1
	10/02/2025
	-       Understand the foundational Boolean laws and rules governing digital circuits.
	Introduction to module – Indicative Content
	- Take notes.
	Q & A: Checking the depth of their pre – accumulated knowledge on Logic GatesInteractive.
	PowerPoints
	K3
	

	
	
	-       Apply the concepts of Sum of Products (SOP) and Product of Sum (POS) to simplify logical expressions.
	Lecture on Introduction to Digital Electronics- Boolean Laws and Rules, Sum of Products and Product of Sum
	- Solving Questions.
	
	
	
	

	
	
	 
	 
	- Participating in Quiz.
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	Lecture 2
	10/02/2025
	-       Demonstrate proficiency in using Karnaugh Maps (K-maps) for simplification, focusing on 2, 3, and 4 variables.
	
	- Take notes.
	Interactive Slido Quiz Activity/Solving Exercise
	PowerPoints 
	K3
	

	
	
	-       Employ round wrapping techniques in K-maps for efficient simplification.
	Lecture on Introduction to Digital Electronics- K- Map Simplification Technique for 2, 3, 4 Variables. K-maps: round wrapping and introducing don’t cares.
	- Solving Questions.
	
	
	
	

	
	
	-       Integrate the concept of "don't cares" in K-maps to enhance optimization.
	 
	
	
	
	
	

	
	
	-       Apply the learned principles to analyze and simplify complex digital circuits.
	 
	
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	Lecture 3
	12/02/2025
	-       Grasping the fundamentals of combinational circuits, focusing on Adders, Half Adders, Full Adders, and their significance in binary operations.
	Lectures on  Basic Combinational Circuits such as Adders, Half Adders, Full Adders, Parallel Adders, Half Subtractors, Full Subtractors.
	-    Take notes.
	Learn to design the combinational Circuits using K- map
	PowerPoints 
	K3, S1
	

	
	
	-       Developing problem-solving skills and the ability to apply combinational circuit concepts to real-world scenarios.
	
	-    Solving Questions.
	
	
	
	

	
	
	 
	
	-    Participating in Quiz.
	
	
	
	

	
	
	 
	
	
	
	
	
	

	Lecture 4
	12/02/2025
	-   Acquiring a thorough understanding of Binary Multipliers, with a specific focus on 4x4 Brauns and Wallace Tree Multipliers.
	Lectures on Binary Multipliers- Types- 4x4 Brauns and Wallace Tree Multipliers.
	-    Take notes.
	-      Summarise the structure of both Multipliers
	PowerPoints 
	K3, S1
	

	
	
	
	
	
	-      Participating during lectures by answering to the instant questions.
	
	
	

	
	
	
	
	
	 
	
	
	

	Lecture 5
	14/02/2025
	-       Grasping VHDL's purpose, advantages, and applications.
	Lectures on Introduction to VHDL- 
	-    Take Notes on the Lecture.
	-          Exercise on Writing Basic VHDL Codes
	PowerPoints 
	K4, S1, S4
	

	
	
	-       Exploring the levels of abstraction, various data types, and the concept of entity-architecture in VHDL.
	-      Mentioning the use of VHDL, its advantages and its applications. 
	-    Write a program on implementing AND gates using VHDL.
	
	
	
	

	
	
	-       Mastering VHDL syntax, covering entity, architecture, and coding conventions.
	-      Levels of abstraction, 
	
	
	
	
	

	
	
	 
	-      Data Types in VHDL, 
	
	
	
	
	

	
	
	 
	-      What is entity and architecture 
	
	
	
	
	

	
	
	 
	-      Writing the  general VHDL syntax.
	
	
	
	
	

	
	
	 
	-      Writing Programs based on Logic Gates. 
	
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	Lecture 6
	17/02/2025
	-       Understanding VHDL instantiation, involving the incorporation of port maps and signals.
	Lectures on 
	-        Take Notes
	-          Exercise on Writing Adder Codes.
	-          PowerPoints 
	K4, S1, S4
	

	
	
	-       Application of concepts through a demonstration of test bench programs.
	-          What is Instantiation.
	-        Write gate level  Programs for designing Full Adder and Half Adder.
	
	-          Xilinx Vivado
	
	

	
	
	-       Practical guidance on creating, simulating, synthesizing, and implementing designs using Vivado software, with a focus on procedural steps.
	-          How to add Port Map and Signals in VHDL. 
	
	
	 
	
	

	
	
	-       Hands-on implementation of Full Adder and Half Adder designs for a comprehensive learning experience.
	-          Explaining the Example of Test Bench Program.
	
	
	 
	
	

	
	
	 
	-          Demonstrating the Procedures to Create, Run Simulation, Synthesis, Implementation using Vivado Software.
	
	
	 
	
	

	
	
	 
	-          Implementing Full Adder , Half Adder Design.
	
	
	 
	
	

	Lecture 7 
	17/02/2025
	-        Proficient VHDL programming for a 4x4 Brauns Multiplier with essential signals.
	Lectures on writing program for 4X4 Brauns Multiplier, Including signals for  Brauns Multiplier structure. Simulating the program and verifying the results.
	-        Take notes
	-          Setting inputs, outputs, Signals in provided Brauns Structure Diagram
	-          PowerPoints 
	K4, S1, S4
	

	
	
	-        Conducting simulations for comprehensive functionality testing.
	
	
	-          Exercise on write codes for Brauns Multiplier and simulating it.
	-          Xilinx Vivado
	
	

	
	
	-        Thoroughly verifying results to ensure the design's accuracy and reliability.
	
	
	 
	 
	
	

	Lecture 8
	19/02/2025
	-        Proficient VHDL programming for a 4x4 Brauns Multiplier with essential signals.
	Lectures on writing program for 4X4 Brauns Multiplier, Including signals for  Brauns Multiplier structure. Simulating the program and verifying the results.
	-        Take notes
	-          Setting inputs, outputs, Signals in provided Brauns Structure Diagram
	-          PowerPoints 
	K4, S1, S4, B1- B7
	

	
	
	-        Conducting simulations for comprehensive functionality testing.
	
	
	-          Exercise on write codes for Brauns Multiplier and simulating it.
	-          Xilinx Vivado
	
	

	
	
	-        Thoroughly verifying results to ensure the design's accuracy and reliability.
	
	
	 
	 
	
	

	Lecture 9
	19/02/2025
	-          Expertise in VHDL programming for a 4x4 Wallace Multiplier with proper signal implementation.
	Lectures on writing program for 4X4 Wallace Multiplier, Including signals for  Wallace Multiplier structure. Simulating the program and verifying the results.
	-        Take notes
	-          Setting inputs, outputs, Signals in provided Wallace Structure Diagram
	-          PowerPoints 
	K4, S1, S4, B1- B7
	

	
	
	-          Conducting simulations to validate the functionality of the programmed design.
	
	
	-          Exercise on write codes for Wallace Multiplier and simulating it.
	-          Xilinx Vivado
	
	

	Lecture 10
	21/02/2025
	-          Proficient understanding of generating Timing Constraints from data sheets and incorporating Max and Min Delays into the design.
	-          Lectures on how to generate Timing Constraints from data sheets, Adding Max, Min Delays to the Design
	-        Take notes
	Generate the reports from VHDL. Compare ans Analyse the performance and Efficiency of both the Multipliers.
	-          PowerPoints 
	K4, S1, S4, B1- B7
	

	
	
	-          Comprehensive knowledge of key timing metrics including WNS, TNS, Slack, Setup, and Hold.
	-          What is WNS, TNS, Slack, Setup and Hold 
	-        Go through the assignment Task Description.
	
	-          Xilinx Vivado 
	
	

	
	
	-          Skill in generating and interpreting Power and Utilization Reports for VHDL designs.
	-          Generating Power and Utilization Reports on VHDL.
	
	
	-          Assignment Brief
	
	

	
	
	Analyze the timing and power of both 4X4 Brauns and Wallace Tree Multiplier.
	Calculating Longest and Shortest Delay on both Multipliers.
	Time Given to work on Assignment And Clarifying doubts in Coursework.
	
	 
	
	

	
	
	 
	 Assignment given out and Go through  the requirements of assignment
	
	
	 
	
	

	Lecture 11
	24/03/2025
	-          In-depth knowledge of Latches and their applications.
	-          Sequential Circuits 
	-        Take Notes
	Respond to brief questions while participating in the lecture.
	Power Point
	S1
	

	
	
	-          Proficiency in Flip-flops, exploring different types and their functions.
	-          Latches
	-        Interactive Slido Quiz Activity.
	
	 
	
	

	
	
	-          Ability to work with State tables, Excitation Tables, and Characteristic Equations in sequential circuit design.
	-          Flipflops and its types
	
	
	 
	
	

	
	
	 
	-          State table, Excitation Table, Characteristic Equation.
	
	
	 
	
	

	Lecture 12
	24/03/2025
	Design a Mod-n Counter using  flip-flops for an asynchronous sequential circuit.
Construct a Logic Diagram for the final gate-level circuit.
	Develop a State Diagram to illustrate the transition of states in the counter.
Construct a State Transition Table to define the behavior of the system.
Assign States systematically for efficient representation.
Determine Flip-Flop Inputs using the Excitation Table.
Simplify Logic Expressions through Karnaugh Map (K-Map) minimization.
Construct a Logic Diagram for the final gate-level circuit.
	Take Notes 
	Design Counters for Mod 5 and Mod 6 counters
	Power Point
	S1
	

	Lecture 13
	26/03/2025
	-          Understand What is Finite State Machines.
	-          Lectures on Finite State Machines
	-        Take Notes
	Respond to brief questions while participating in the lecture.
	Power Point
	S1, S5
	

	
	
	-          Comprehensive understanding of State Diagrams.
	-          What is State Diagram?
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	-          Real-world applications through examples of State Machines.
	-          Types of Sequential Circuits.
	
	
	
	
	

	
	
	-          Practical demonstration of simulating State Machines for hands-on experience.
	-          Real Time Example of State machines
	
	
	
	
	

	
	
	 
	-          Demonstrate the simulation of the state machines.
	
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	Lecture 14
	26/03/2025
	-          Proficiency in creating Reduced State Tables.
	-          Reduced State Table.
	-        Take Notes
	Respond to brief questions while participating in the lecture. Interactive Slido Quiz Activity/Solving Exercise
	Power Point
	S1, S5
	

	
	
	-          Understanding and implementation of Sequence Detectors. 
	-          Sequence detector.
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	
	
	 
	 
	
	
	
	
	

	Lecture 15
	28/03/2025
	-          Develop proficiency in designing Synchronous Sequential circuits through additional examples.
	-          More examples on Designing Synchronous and Asynchronous Sequential circuits.
	-        Take Notes
	Respond to brief questions while participating in the lecture. Interactive Slido Quiz Activity/Solving Exercise
	Power Point
	S1, S5
	

	
	
	-          Enhance understanding of Asynchronous Sequential circuits with supplementary design instances.
	
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	-          Apply learned concepts to solve real-world problems in the context of both Synchronous and Asynchronous circuits.
	
	
	
	
	
	

	
	
	 
	
	
	
	
	
	

	Lecture 16
	31/03/2025
	-          Comprehend the various types of Programmable Logic Devices (PLDs).
	Programmable Logic Devices
	-        Take Notes
	None
	PowerPoints
	S1
	

	
	
	-          Differentiate between Programmable Logic Arrays (PLAs) and Programmable Array Logic (PAL) devices.
	Types
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	-          Gain practical knowledge in the application and implementation of PLA and PAL in digital circuit design.
	PLA
	
	
	
	
	

	
	
	 
	PAL
	
	
	
	
	

	Lecture 17
	31/03/2025
	-          Understand the fundamental concept of Field-Programmable Gate Arrays (FPGAs).
	FPGA
	-        Take notes
	None
	PowerPoints
	K4, S1, S5, B1 to B7
	

	
	
	-          Explore the functionality and significance of Look-Up Tables (LUTs) in FPGA architecture.
	LUTs
	
	
	
	
	

	
	
	-          Acquire skills in programming and configuring FPGAs, including the role of Configurable Logic Blocks (CLBs).
	CLB
	
	
	
	
	

	
	
	 
	Programming FPGA
	
	
	
	
	

	Lecture 18
	02/04/2025
	Exam Revision
	Revision- 1
	-        Take notes
	Mock up Exam
	PowerPoint
	 
	

	
	
	
	
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Lecture 19
	02/04/2025
	Exam Revision
	Revision- 2
	-        Take notes
	Mock  Exam
	PowerPoint
	 
	

	
	
	
	
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Lecture 20
	04/04/2025
	Exam Revision
	Revision- 3
	-      Take notes
	 
	PowerPoint
	 
	

	
	
	
	
	-        Interactive Slido Quiz Activity.
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	Ask learners to complete module evaluation questionnaire Answer individual learner’s specific questions
	· Complete questionnaire                
	
	
	
	

	
	
	
	 
	· Time to work on Assignment in lab
	
	
	
	



