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	Overview

	Module
	Programme
	Credits
	Assessment
	AHEPs Assessed 

	ACDA4006 Electrical and Electronic Principles
	BEng Embedded Electronic Systems
	20
	Component 1: Exam 50% (2hrs)
Component 2: Coursework 50% (Written lab report)
	B17



	Session
	Topic / Outline of Content
	Lecturer
	Assessment Methods / 
Knowledge Checkpoints
	Knowledge
	Skills
	Behaviours

	1
	Introduction to module
Definitions of current, voltage, resistance, power
Ohm’s Law
Conductors / Insulators
Resistivity
Resistors in Series / Parallel
	Steve Mosey
	Lecturer-student interaction/classroom Q&A
	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
· Problem solving/practicality

	2
	Resistors in Series / Parallel
Kirchoff’s Voltage and Current Laws
Calculation of circuit properties
· Current
· Component voltage drops
· Power consumption

	Steve Mosey
	Lecturer-student interaction/classroom Q&A
	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	3
	Complex resistor circuits (Series & Parallel combinations)

Nodal Analysis / Superposition Theorem

Thevenin Equivalent Circuits
	Steve Mosey
	Lecturer-student interaction/classroom Q&A
	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	4
	Capacitors

Capacitors in Series / Parallel

	Steve Mosey
	Lecturer-student interaction/classroom Q&A
	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	5
	Introduction to electromagnetism
Inductors
Inductors in series / parallel
	Steve Mosey
	Lecturer-student interaction/classroom Q&A
	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	6
	Voltage Sources
Maximum Power Transfer Theory
	Steve Mosey
	Lecturer-student interaction/classroom Q&A

Kahoot
	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	7
	R-C Transient Circuits
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	8
	AC Theory 
Capacitive and Inductive reactance
Passive Filters

Resonance

Introduce assignment 
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	9
	Assignment simulation work

Application of theory to assignment circuit
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Circuit Layout

Mathematical modelling 
	All

	10
	Assignment practical work
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Circuit Layout

Mathematical modelling

Health and Safety
	All

	11
	Semiconductor Theory
Diodes
Proteus simulations of diode characteristics 

	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	12
	Bipolar Junction Transistor
Transistor characteristics 
· Input / Output / transfer characteristics
· Proteus simulations
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	13
	Transistor as a switch
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	14
	Class A common emitter amplifier
Input and output impedance
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	15
	The 741 Op-Amp configurations
· Inverting amplifier
· Non-inverting amplifier

	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	16
	The 741 Op-Amp configurations
· Summing Amplifier
· Difference Amplifier
· 
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	17
	Simple linear power supplies
· Rectification – half & full wave  
· Smoothing
Regulation - 7805 Voltage regulator
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components

Analogue and digital design techniques
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	18
	Basic Logic Gates
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	19
	Combinational Logic Circuits
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components

Analogue and digital design techniques
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality

	20
	Exam Revision
	Steve Mosey
	Lecturer-student interaction/classroom Q&A


	Electrical circuit theory

Electronic components
	Mathematical modelling
	· Motivation
· Communication
· Continuous development
Problem solving/practicality





Essential Resources:
· Standard throughout: White-board, Smart Board, Proteus, Breadboards, electronics components, etc
Essential Reading List:
	Module Code
	ACDA4006

	Module Title
	Electrical and Electronic Principles

	Classification
	Reading List entry
	Electronic*

	Essential
	Bird, J. (2014) - Electrical Circuit Theory and Technology 5th Ed. London: Routledge
	☒

	Further
	Floyd, T. L. (2012) DC/AC Fundamentals: A Systems Approach London: Prentice Hall
	☐

	Further
	Sinclair, I. and Dutton, J. (2007) Practical Electronics Handbook,  Oxford: Newnes 
	☒

	Further
	Journals
Elektor
Electronics World
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites 
Various on-line video lectures
MIT Open Courseware http://vl.fmnet.info/safety/ 
http://mingo.info-science.uiowa.edu/soft-eng/ 
http://www.fmeurope.org/ 
	☒





NOTES:
	Module Code
	ACDA4006

	Title
	[bookmark: _Toc392251149][bookmark: _Toc399929577][bookmark: _Toc522734170]Electrical and Electronic Principles

	Date
	15/08/2018
	Level
	4
	Credits
	20

	Pre-Requisites
	None


 

AIM(S)
· To provide the student with a sound knowledge of fundamental circuit/network analysis tools through real world component behaviour, and to apply these tools in a practical environment.
 


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Analyse specified circuits and networks using appropriate analysis tools such as PSpice.
· Perform electrical / electronic measurements, record and analyse data and produce a report.

AHEP 4.0 LEARNING OUTCOMES 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.
[bookmark: _Hlk188362192]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.
B12 Use practical laboratory and workshop skills to investigate broadly-defined problems.

AHEP 4.0 LEARNING OUTCOMES ASSESSED
B17 Communicate effectively with technical and non-technical audiences.

INDICATIVE CONTENT
· Ohm’s Law
· Series/parallel connections for R, L and C
· KVL and KCL
· Potential and Current divider networks
· Voltage and Current sources
· Thevenin and Norton equivalent circuits
· Principle of Superposition
· Mesh and Nodal analysis
· AC fundamentals
· Sinusoidal properties
· Resistance, Reactance and Impedance
· Complex notation
· Single phase AC circuits
· Maximum Power Transfer
· Tuned Circuits
· Semiconductors, diodes and transistors, Thyristors, Diacs and Triacs
· Electromagnetism, Electromagnetic Induction, Faraday’s, Lens’ Laws etc
· Principles of motors and generators
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