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4.3.2.3 LAALAUNISANEN

WAUNNSANEIEIUN 1 o WA INY18ETIUAERNT

Unsanun 1

aMaseuil 1 nuwhn
172.100  938555UdMSUIAINT 0
A.111 Lma@é’mﬁugm 3
MN.100  AFINIAINTTY 3
M.133  Wanddmsuiming 1 3
AFL101  NISAR 81U LazlTyuagneinasaeg 3
123 iadiugn 3
w173 UiiRnisediiugiu 1
a9.105  Vinwgn1sdeaInen1vdangy 3
291101 welladansaunmadtelnlidecd 1
393 20
MAeud 2 nuwAn
All2  snededeTIeiLaTLAaRdaUTENd 3
M.134  Wanddusuieng 2 3
w185 UfURmsTAndlY 1
19.202  NAFENTIAINTTY — ADAYANEAS 3
19.121  JaniAIngsy 3
m101  msdeulusunsureuiinmesidodu 3
d9.295 NS UINIYINIShasinwefine 1 3
15.143  uywdrivdaandon 3
393 22
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Un1sAne® 2

mMaseud 1 nIYNA
A214  aunTseeuus 3
o211 ASAIMIUNNIIAINTIHUUADUANILABS 1
.211  MslUTUNIUEeing 3
W.240  NTIATIZIRT NN 3
W.242 N1T9RALUUNITAINE 3
M200  adamansuuulideiies 3
@106 AngHiuwaznaldun 3
172.200  AdlnAansUszanalunswideimaanssy 3
574 22
Maseud 2 RN
W.203  UFTRnamaimnsslaiiidesdy 1
W.210  dYukasTEUY 3
w211 vgufanudiazdusaznssuiunsdy 3
W.220  vgufauuwimanii 3
.241 qﬂmaﬁmmws%Lﬁﬂmaﬁﬂéﬁugm 3
w361 nsesnwuuszuululasiusivaes 3
15.100  warlesdunisasiionndeymn 3
574 19
Ynsfnwndi 3
mMadeud 1 elnld
15.101 MIMIBUNsRUBALTuATlun1SASTN (e-leaming) 3
M.260  p3esdnsnalii 3
57U 6
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HUNTSANEEIUN 2 o An1InenaeluaIUusIND

Unsanun 3

madeud 1 nenn
XXX Amdnwily 3
XXXXX 2w ugen 9
394 12
maseudi 2 nuenn
XXXXX  Aguden 15
574 15
Ynsfnundi 4
maseudi 1 N8R
XXXXX  Avuden 15
574 15
maseudi 2 N8R
XXXXX  Aguden 9
XXXXX Ay ndenia’ 6
574 15
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4.3.2.4 AN95UEIINIVT
1. 3wdneiialy ar wInendesssuAans
numAMIIulanuazdeau
1@1.106 adzguarnaliutn 3 (3-0-6)
CIS106  Leadership and Influence

afaanzfihdmiunsiasuuasiiandy fauimnuamisatunsiuagldiuriusiy
mMvhausmiy msaetusiing uaznsaaiBanagns ilamsunluamefianudauds

Create leadership for major change. Develop abilities to lead and influence

through collaboration, coalition building, thinking strategically and conflict.

wquw’%&mmzﬁnwzms?iami
#9.105 ﬁﬂwzmiﬁamiﬂmqmmé’aﬂqw 3 (3-0-6)
EL105 English Communication Skills

fimuvinuennseaismienwsanguiiunisite ya 61u wazidou Bnnsldnrundidn
uaz druuluuiunmaivinisuazdnu

Development of English communication skills, including listening, speaking, reading

and writing. Practice of language, vocabulary and expressions used in academic and social

contexts.

AF.101  NI1SAR 81U LazlUaung19iiiasagu 3 (3-0-6)

LAS101 Critical Thinking, Reading, and Writing
WﬁumﬁﬂwmiﬁmaEJNﬁ%ﬁiﬂ@Wﬂi’]igﬂﬁié?aﬁﬁmm AITIATIER NITAUATIZH LazNIT

Usziiudn Waunsinwgnisenuileduansedidy Wnlegesanane vimued aundsiu vdngiu

atvayu nsldwaraniilugdoasuvesnudsu Wauvinyensileunanininuaniiuedall

Y 9

Y

wanakaznsIToudainms ndienenanudn wazieslsoyainiuymewomuies sauds
ausaddwanguwasteyaunltlunisasisassanudsulasgaiussaviam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. ~ Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from

various sources, using effective presentation techniques.
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RUINAUAAIENT INBFERIUAZINALULAE
W.123 nfifiugu 3 (3-0-6)
SC123 Fundamental Chemistry
lassasiegnan USunuarsduius wussiadl audfsssiiwuniinuazunsuddu uia
YDunAILaraITaraIY Yol gl saunamans aunaaiivaznsn-ua il wniidunsd
Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, Thermochemistry, Chemical

Kinetics, Chemical Equilibrium and Acid and Base and Electrochemistry.

M.101 M3eulusinsumsuimesilonu 3 (3-0-6)
CN101 Introduction to Computer Programming
ANNTNUIUABUAINDT BeAUTENBUABLTIMBINITYINIUTIN U SALISUAT RIS
= a s =2 = a [
NMREUIUTLATUAIBIABUNILADS NSHNHUNSIWEULUTLATUADUNILADS
Computer Concepts, computer components: Hardware and software interaction,

Computer programming : Programing practices.

15.143 wyudfudanndon 3 (3-0-6)
TU143 Man and Environment

fugrudusruuinasssurfwerayudaineiy fndnsthssdiail Ujduitusseninadean
uywduarduindouvedlan saudenansenuvesingimansuazmaluladiidoussinsuywd
FEUUHNASITUYF ANUNAINNAIENITINN Uadie mim?{sjuwaaaquﬁmmﬁ VLY aNoY
YUAIURTIY LaviuNUR

Fundamentals of natural and man-made ecosystem, biogeochemical cycles,
interaction between human society and global environment. Topics include the impacts of

science and technology on human population, natural ecosystems, biodiversity, pollution,

climate change, solid and hazardous waste and disaster

NUINFUNTUASTINBEUNIBUIAR
25.101 MaNsununsiuiienuiundunisisedn 3 (3-0-6)
DE101 Financial planning for economic stability in life

msdathmanenmanisiu MSRuldyanassaun nesudisondsddn vnnsnausude

nsRudyanatiteaianulens suusenauludmenisaienels niseeu mslddglunisaiss
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P uazn13amu sunskugiidunindnisamuuszinnedie nieuvannisiiaseiiienly

URDTY

[l
£99)

How to set financial goal, Personal Income Tax, Provident fund, Principles of
personal financial planning for wealth including revenue generating, saving, living expense,
and investment, Introduction of various investment assets with analytical principles for

practice.

d9.295 MWISINUTIYINIThASTInwefnw 1 3 (3-0-6)
EL295 Academic English and Study Skills 1
nsfnuinvzavSinguIirinistunanin simuinuedsludenisinunda
N5 mi‘?]ﬂﬂaqmémi’dm mMsdeudannumadnmsivanans warnsiauenanIsane
Study of academic English skills at an intermediate level. Development of skills
required for academic study. Practice of reading strategies, writing different types of

academic texts, and presenting results.

NUINNTITUINTFIANLAZNISITEUIAIINNSTUUR
115.100 walasiunisasilowntyn 3 (3-0-6)
TU100 Civic Engagement
Ugniladndniin unum uagnihiinnuiuiiagouvesmsiluaundnifvesdannlugius
walllodlan HIuNsTUIUNIIAINTIATETS WU N15UTTeN8 NMseAUTIensdfnwaeg geududu
Taethdnwazdosdnilasenssased WeliiAnnsius vieRnnsudsuutas Tudssiiudiauls
Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of

various case studies and field study outings. Students are required to organise a campaign

to raise awareness or bring about change in an area of their interest.

2. 918939ANE U wnInenagluadusIuie

sednAnwnluAdnaou o aine douriuenfuey

H61RES Introduction to Renewable and Sustainable Energy Sources 3 nehn
This module provides an introduction to renewable and sustainable energy

sources. It covers the variuos types of renewable energy and the resources available. It

explains the physical principles of variuos types of energy conversion and storage, in
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relation to electrical power generation. It includes; wind power, solar power including PV
cell characteristics, hydro power, electrical energy storage including batteries, thermal
power sources — e.g.geothermal, biomass. It also cover environmental issues such as energy
balance and life-cyvle analysis and gives an overview of the limitations and potential

contribution of the various technologies to the electrical supply network.

H63BPE  Business Planning for Engineers 3 N8N
This module introduces a diverse set of topics that a graduate engineer is likely
to encounter upon entering employment. This will equip them with the knowledge to be
able to write and assess rudimentary business plans and make informed decisions about
product and business development. It includes various models, tools and concepts that
are common within the business community including: Belbin’s model of team formation,
the appropriate use of PEST and SWOT analysis, the basics of marketing, the product life
cycle, technology audits, sources of finance, intellectual property, ethics and product
design. The generation of an idea for a new product and its development into a Business
Plan serves as both the primary means of assessment and a way of discussing the above

topics in a meaningful context.

MM2MN1 Management Studies 1 3 NN
This module introduces students to modern management methods relevant to
the running of a company. Topics include an introduction to basic economics, the essential
requirements and aims of a business, preparing a business plan, accounting, the
interpretation of accounts, programme management, the essentials of “lean” manufacture

and the management of innovation.

MM3MN2 Management Studies 2 3 nwhe
This is a compulsory module for Mechanical Engineering students. Students
from other courses and faculties, seeking a good understanding of a wide range of

management topics, will find this module to be useful.
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N11440 Entrepreneurship and Business 3 nehn
The course presents a formal analysis of entrepreneurship in theory and

practice leading on to a consideration of creativity and business concept generation. The

course concludes with the practical application of these theories and concepts in business

planning and business concept presentation.

N12105 Introduction to Marketing A 3 w8
Lecture topics include : What is Marketing?

Strategic Marketing Planning

Buyer Behaviour

Marketing Research

Segmentation, Targeting and Positioning

Managing Products

Pricing

Marketing Channels

Marketing Communications

Services Marketing

N12814 Introduction to Business Operations 3 nene
The scope and importance of operations management in both service and
manufacturing businesses. [T and Knowledge management to support operations.
Competitive operations; strategies for success in manufacturing operations, the links with
other business functions. Planning the provision; forecasting and planning, including
location and layout of facilities, in the context of the g¢lobalised economy, and
infrastructure development. Managing the supply chain; competitive advantage through the
supply chain, models of the extended and virtual enterprise. Logistics and distribution
issues. Timely provision of products and services; methods and techniques used to
schedule and control business and manufacturing operations, including inventory and
materials management. Achieving quality and freedom from waste; quality management,
improvement techniques, cultural issues, measurement of quality performance, service

quality. The content will be explored using a variety of management games.
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N12412 Marketing Management 3 NN
This module is designed to focus on the strategic and operational aspects of
marketing management. It will examine: understanding the marketing concept; the role of
marketing within business and its contribution to business performance and enhancing
value; developing marketing strategy; segmentation, targeting and positioning; managing the

marketing mix; and planning and implementation.

N11413 Introduction to Management Accounting 3 nehn
This module will introduce students to the use of accounting information for

managerial planning, decision-making, and control within an organisation.

N12403 Financial Management 3 nehn
The module will introduce students to the corporate investment and
financing decision as well as the interaction between the investment and financing

decision.

EEEE3099 Professional Studies A 3 nwhe
This module introduces a diverse set of topics that a professional graduate

engineer is likely to encounter upon entering employment in the modern sustainable, risk

conscious, commercial socio-economic environment

Particular topics include:

Company and project management dynamics - how businesses operate, projects are

managed including quantitative considerations and how decisions are made in order to

achieve objectives

Awareness of relevant legal requirements governing engineering activities, including

personnel, health & safety, contracts, intellectual property rights, product safety and

liability issues

Nurturing technology - how new technology is adopted by industry

Professional conduct and ethical issues
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EEEE3088 Systems Engineering 3 Teinl

To provide a good understanding of the concepts of systems engineering. To provide
information on a range of relevant interdisciplinary material that E&EE engineers would
typically take into account. To develop critical assessment skills through holistic lifecycle

consideration

edvfAnuThluiidenaeu o wnivendowiidievived
GENC6007 Marketing in Today's Society il MIAR
Marketing plays an important role in today’s society. Yet most people are
only vaguely aware of just what marketing is. This course sets out to give you a better
understanding of the basic concepts of marketing, how consumers such as yourself make
decisions, how organisations make sense of their markets and what choices organizations
make about the delivery of products and services in order to meet the needs of their
customers.
The course is designed to give you a contemporary view of marketing by
exploring current issues such as marketing to children and the impact of the internet, and
by drawing on examples from a range of different organisations; Fast Moving Consumer

Goods (FMCG), government through to charities i.e. Not for Profit Organisations (NFP).

GENL0230 Law in the Information Age 2 ATeihl
This course will give students an overview of the operation of new media

and communications services under Australian law, examining both the legal requirements

and the policy reasoning behind the way in which media and communications are

reculated. It will cover five broad areas:

1. How laws are made, changed, interpreted and enforced, with cybercrime among the

examples

2. Laws governing licensing, ownership and control of telecommunications,

radiocommunications and broadcasting enterprises, and whether these laws are

appropriate and effective to deal with new technologies and services;

3. Electronic commerce and what it means for business, consumers and the community;

4. Restrictions on media and online content, including classification and censorship, and

regulation of content; and
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5. Protecting intellectual property and reputation, covering copyright, trademarks, and

defamation.

GENC7003 Managing Your Business 4 Teinl
Business management is the science of managing scarce resources, change
and competitive forces in deregulated environment. Within this context the law has
emerged as a key player in helping, guiding and prohibiting the behaviour of managers in
small to medium businesses. The course examines the regime of laws and regulations,
institutions and authorities that govern the function and performance of management in
small and large business entities in Australia and internationally. The topics covered
include: rights and obligations attached to property; dealing with suppliers, employees and
subcontractors; developing legal financial models and business plans and undertaking legal
and compliance audits and continuing governance reviews that provide focus to the
business entities. The course will provide a substantial range of analytical research and
practical skills to empower students to undertake the responsibilities of the contemporary

manager.

GENTO0708 International Governance in the Twenty-First Century 4 nIene
Examines key global issues confronting us as world citizens today, such as
managing or eliminating nuclear weapons, restricting greenhouse gas emissions, and
combatting international terrorism. Explores the mechanisms of global governance through
which such issues may be addressed. We skim through the history of international
governance, and the growth of international law and international organizations up to the
present, with particular attention to the European Union. We then look forward to future
developments in the coming century, including possible regional organizations in the Asia-

Pacific, and the slow evolution of a world federation.

GENC7002 Getting Into Business 4 ATeihl
This course examines how to set up, manage and develop a business
within the limits of the law. The law regulates and provides protection and value to every
aspect of the business and its activities. In a step by step method, using case studies,
students will be exposed to the ideas and concepts which make up the ingredients of a

successful business. Identifying the business opportunity; developing the concept; setting
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up the vehicle to conduct the business, securing premises; equipment and employees;
dealing with creditors, suppliers customers and the government; and protecting the assets

of the business are all covered in this course.

GENC6004 Introduction to Corporate Risk Management 4 nehn
This course provides students with an overview of corporate risk

management that includes classifying, measuring and managing various types of risks.

Topics include financial risk, operational risk, technological risk, sovereign risk,

environmental risk, legal risk.

2. BN
2.1 %wmwwzﬁugm
2.1.1 %ﬂﬁugmmqmﬁmmam%uaz‘iwmmam%

WM.173 UFTRmsafug 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

IsAuneu : Refinen WsefnwInsaunu m.123

U URnsIETuANIN MUY 183 M.123

Prerequisite: Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC 123
M.133 Wanddmsuieang 1 3 (3-0-6)
SC133 Physics for Engineers |

MsiAAoud w3 Al uLaEnEY NMITU mim?iauﬁl,wumgu gy
anmauna Anudaneuuaznisuani1n veslua nsdulazadu @esaznsUszgnd Ao
wAENguIAUTRIIY  NYUD 1 way 2 YeIuVNAMIARS

Motion, force, gravity, work and energy collisions, rotational motion, bodies in
equilibrium, elastic and fractures, fluids, Vibration and waves sound and applications, heat

and the kinetic theory , the first and the second laws of thermodynamics.
M.134 Wanddusuiming 2 3 (3-0-6)

SC134 Physics for Engineers |I

ATIAUNBY : WPEAN®Y 111,133
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Uszgbiwazauiulaia nguewnid dndluiln Aarugluii laddna3n
nszualnin 2saslninszuanssazgunsal wlwdnuwazuawantililn nswlenhwlndnuazng
voe15ued fanlleah 2sashiinszsuaadu nquedunimanlvivaznsuszend uas laud

a s

wagiirugUnsal n1sagdiou nMsvinm nadsnuy nsuwsnasauasinanlsdu Fandgalal
Prerequisite: Have taken SC 133
Electric charge and electric fields, Gauss’ law, electric potential, capacitance,
dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic
induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and
applications, light, lenses and optical instruments, reflection, refraction, diffraction,

interference and polarization, modern physics.

.185 Ufusnsi@ndvnly 1(0-3-0)
SC185 General Physics Laboratory
UURn 1Nty nsiauazanuraiandeu namans aau tiii virumans was

Wandurulng
Laboratory practices involving measurement and errors, mechanics, waves

and thermodynamics.

11l wAaRdAiugIY 3 (3-0-6)

MA111 Fundamentals of Calculus

v a

gulpdsndlnmans ssuuiuiukasilaiduilewiy upanaaeuiusuasUIiusvaleidu

9 9

Miwlsifgn alln ANudeaLes ayiuswarnsUsrendeyius Ufuuius wallanismusiusuas

¥
v A

n1sussenaUIius Usiuslinsawuy eaynsy ngulunmdiaasdmsuilsiduiugiu n1smusiug

\BasLaY

vanewn: litumheReligiimasdnuwieasuld a.211 3o a.216 vde A.218 wie AU.101
Mathematical induction, number systems and elementary functions, calculus of

one variable functions, limit, continuity, the derivative and its applications, antiderivatives,

techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem

for basic functions, numerical integration.

Note: No credits for students who are currently taking or have earned credits of MA211 or

MA216 or MA218 or AM101.
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6

A.112  sedellATIzvikasLAaRdaUTEYNe 3 (3-0-6)
MA112  Analytic Geometry and Applied Calculus
FsAuneu: aaula 111

svadiaiiaTeh fitadedn Hyadinvotanmesluusgilaudin Wy ssuruuasialudind
audli adn eudeliles eytusuazUSusveslsitumnmes urandavesilsituradmanei
wswaznsuszgnd Usiusmududedy Uiwusauin nquiunveand nquiunvesniuuaza
Tand
Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional spaces,
lines, planes and surfaces in three dimensional spaces, limit, continuity, derivatives and
integrals of vector valued functions, calculus of real-valued functions of several variables
and their applications, introduction to line integrals, surface integrals, Gauss’s Theorem,

Green’s Theorem and Stokes’ Theorem.

A.214  aunisieeuus 3 (3-0-6)
MA214 Differential Equations
dsAuneu : @aula A.112 w3e A.219

(% (% % s v L%

aunsiseyiusdusunils aunadeoyiuddusivans aunndseyiusiBudueniug
aun1sdseuiusiguduliienius aun1sdseyiussudugs namasluzUounsuvesaunsids
auNUSTAY Heidufivay aunsiioyiusees n1swUasaivay aunisieyiusandialuady
Bowtu mavszandlunmsudtymmndimnss
Prerequisite : Have earned credits of MA112 or MA219

First order differential equations, second order differential equations,
homogeneous linear differential equations, nonhomogeneous linear differential equations,
differential equations of higher order, series solutions of linear differential equations,

special functions, partial differential equations, the Laplace transform, introduction to

nonlinear ordinary differential equations, applications in engineering problem solving.
2.1.2 3NUFIUMIAINTTY

2A7.100 F585TIUANSUIAING 0 (0-0-0)
TSE100 Ethics for Engineers
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93391UTIAMINTIN Hansenuveumaluladnedeny JymuazUssiiunieniuasesssy
LazAnsITN WIMaLAlunasnumstestu iolllmAnnsdfmnaniudnuvazs undmnss
fusingg Msiinsanlassnsousaiessy eimuiansssuuaraiessy Janadusedu S vde U
(WhswRenssufuiimerasdmnssumanisniu)
Ethical issues relevant to the engineering profession.  Potential impact of
technoloty transfers and implementation with respect to society and its members.
Potential problems that may arise are studied along with possible ways to prevent them

from occurring and ways to deal with them once they occur. Grading is in S or U.

1A2.101 weluladansaumaasiolmidodu 1(1-0-2)
TSE101 Introduction to Modern Information Technologies

wuztmalulagniwnuinginisteya Imnssudeya Jayauseivg saufanalulagnie
Aeufilnesanae Wy Bunstdsiady (Crypto currency), udeniau (Blockchain), N15AUIM
AIBUAN (Quantum computing), HLAARITA (Digital twin), Anaduaiuasu (Augmented
reality) tielsiinAnunianandlafislaseaieuinnssmaimnssudaniosnioudmiugaium
\I5d (Metaverse)

Introduction to data science, data engineer, artificial intelligence as well as emerging
technologies such as crypto currency, block chain, quantum computing, digital twin,
augmented reality. Students should be able to understand the landscape of smart and

innovative technologies, raising their awareness of living in modern metaverse era.

2N.100 AFIANIAINTTY 3 (2-3-4)
ME100 Engineering Graphics

ANdARYUINITITBULUY 1nsgIun R TouLu 1ndeaileuazitly madeuiduuas
fdnws maTsunuugUasmadn MIseyraLaziidaauie msideunuunmate Msideu
WUUEINAR NISUEUNINABLBUE LA NINBENITUDININ NISWIUNTNAALAZAINYIY NITLUYU
WUUTIUAZREALAZNISITYULUUNMU NFEIULUUNITIAINTTY NTURDURILARTa S UTIE9UTeU
WUy

The significance of drawing. Instruments and their uses. Lining and lettering. Work
preparation.  Applied geometry. Dimensioning and tolerancing. Orthographic drawinsg.

Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing and

Reading drawing. Computer aided Drawing.
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19.121 TaR 3N 3 (3-0-6)
I[E121 Engineering Materials

ANFNNUSTENIN9 Taseadne aud® nszuiun1snds waznisussandldauveengy
Amnssuvan loun lave wediwes wiiing uazdanuay unugdauna audinina wasnis
\Fonanmuesian

Relationship between structures, properties, production processed and applications
of main groups of engineering materials i.e, metals, polymers, Ceramics and composites;

phase equilibrium diagrams mechanical properties and materials degradation

2.2) ABUANIZAIY
2.2.1) nguIneRUMIAINTIY
2.2.1.1) AmvsAuluanan
M.203 ﬂﬁﬁamimﬁmﬂiiﬂi/\lﬂ%ﬁméfu 1(0-3-1)
LE203 Introduction to Electrical Engineering Laboratory
IdsAuneu: aaulausefnuiniondu am.209 w3e .240 3o .207
whuElniinwgmsliihduiugiu Seududnnisvhenisldaugunsaledesiiens q Tu
n1sUsenavasasiiiuasdidnnsednd wieliusznauasasinindesiuld Feuitidnnsoing
Dowiu sruviienesiuazannsouttymminsasiwiidesiuwasdidnnselinddoauld Fous
AEmsldverasunedlumsiinssiasiiindidinnseinddosiu
(EwduinAnwianyivimnssuieiena gnannig)
Prerequisite: Have earned credits of or taking LE209 or LE240 or LE207 in the
same semester
This course focuses on practicing skills in basic electrical engineering. Learn how
to use equipments and some electrical elements. Connect some electrical circuits. Identify,
analyze and solve some basic problems in electrical circuits and electronics. Learn how to
use basic circuit and electronic software.

(This course for students in Mechanical, Industrial Engineering)
w.210 SRIIIGESEANY 3 (3-0-6)

LE210 Signals and Systems

FudsAunau : @auls A.111
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fyaauazsruLkuUsaomanawassuulddaiemiaal svuuidadulivusdsuniuna
nMyiAsenszuulagIsnisudaises Ianswlamaivats wagdsnisuas Z nsussenddeyyiu
uazszUUlLUNINIMINTIL MTATEAdyYIaLaz ssUUlnsmaTiaLUUTuEE

Prerequisite : Have earned credits of MA 111
Continuous-time and discrete-time signal and system; linear time-invariant system (LTI);

signal analysis using Fourier transform, Laplace transform, and Z-transform; applications

of signal and system; modern techniques in signal and system analysis.

m.211 ngefAnuhazdukaznszuIunIsEl 3 (3-0-6)
LE211 Probability Theory and Stochastic Processes

a v o 1

1UsAuneu : @aule A.111

= &

wann1siesdurainsduiazauliviuen anutiazdu duusdy nssuIunsdy M3
ﬂizqmﬁmwzwﬁami nsUsERIadya I ssuuAUANSRLUR
Prerequisite : Have earned credits of MA 111
Introduction to concepts of randomness and uncertainty: probability, random variables,
stochastic processes. Applications to communications, signal processing, and automatic

control.

W.220  vgefaunwtdmaniin 3 (3-0-6)
LE220 Electromagnetic Theory

6§ o

nyiaseinames auuliihaing daduagladanasn augliii nszwanisi

& 1 [

WAZNIZUANITHA ANAIUNIY dunuindnadng Janualngdn A1 auawsimanliiing
LU§SUWWNLQGW aummmsﬁna

Vector analysis; electrostatic fields; conductors and dielectrics; capacitance;
convection and conduction currents; resistance, magnetostatic fields; magnetic materials;

inductance, time-varying electromagnetic fields; Maxwell’s equations.

.240 NM5IATIEIN9Rs TN 3 (3-0-6)
LE240 Electric Circuit Analysis

99AUTENDUNDT MIUATIZRMUUIVUALA LY NOUA99T AUIMTENIuaLAILA
T 29esdusunilauazsuiuaes nMsuansdeares 19938y AC szuulnianua

Circuit element, node and mesh analysis; circuit theorems; resistance,
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inductance and capacitance; first and second order circuits; phasor diagram; AC power

circuits; three-phase systems.

W241  gUnsaluazasasdidnnsefindiiugiu 3 (3-0-6)
LE241 Basic Electronic Circuits and Devices

Ftadunew: aould 29.240 wse av.240

lassadne audnvur waslnuaveinisvinuvedlalon 299sUszgndvasialen 1995
wiasdelnnseuanse laseaing auanvaly Laglnuareinsyinnuremsudanesiuy BJT uay
FET M57UBa0931u19959819d Q00 Lavaind n15IULoans1udames nann1sitAs1znieas
drygaunan LUUT189QUNTAlk UL 2 wae 3 91 saUkonUuaz1avsUssgnd

Prerequisite: Have earned credits of LE240 or EI240

Diode: physical structure, characteristics and modes of operation; diode
application circuits; DC power supply amplifiers; BJT and FET physical structure,
characteristics and modes of operation; use as an amplifier and a switch; biasing; principle
of small-signal analysis; models for 2- and 3-terminal devices; operational amplifier and its
applications in linear and nonlinear circuits.
l.242 NM5DDNLUVINITAINS 3 (3-0-6)
LE242 Digital Circuit Design

N1999NLULLAZNITAS1999TANE Usznoumenite seUUdIuIU S9d aadntne
flndinydu unuiin1iuel nsesnuuvlsasasinuuuresluLtuLeauaziuUBImUTYa d1wsy
nsaadinnstinsiufmannaiuguauinsldgunsaifiuesd

The design and implementation of digital circuits. Topics include number
representations, codes, logic gates, Boolean algebra, Karnaugh maps, combinational and
sequential circuit design. The real implementations begin with basic gates and progress to

Programmable Logic Devices (PLD).

w260  edesdnsnallih 1 3 (3-0-6)
LE260 Electrical Machines |

wdadunew: @euld a.240

WHASAUNAIIU 29930WaAN wann1suaanadssunalii ndnnismivauLsItuLa

Uszansainvessonvasiniliudana vdlsndaslvinauma nionuaihuuaslsd n1snaaaut?
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N1SNAEDULTUANDT LAZNITNAADULUUAAINRS ’N"\]iﬂﬂﬂﬂﬁﬁ%ﬂ@\‘ﬁﬁﬁ@&ﬂﬁﬂ WA TULAENAIIUTIN
\n3eadnslifindady Iﬂiﬂﬂ%ﬁwaqLﬂ%ﬁﬂiﬂa%ﬁﬂmu wannsLazUszavnmvaeiesd nna
Tnfnszuansaviinngu

Prerequisite: Have earned credits of LE240

Energy primary sources, magnetic circuits, electromechanical energy conversion,
principle of voltage regulation and efficiency of single-phase and three-phase transformers,
auto transformer, polarity test, open circuit and short circuit test, transformer equivalent
circuits, energy and co-energy, linear machine, construction of rotating machines, principle

and efficiencies of DC rotating machines.

2.2.1.2) 3109AUUBNEIY
19.202  NAAEATIAINTIN — aDner1ans 3 (3-0-6)
CE202 Engineering Machanics - Statics

dsAuneu : aauld m.133
NFIATIENUTY NOVBILIAU NATIULIIANS AUADUVDILTY ma‘dizqﬂﬁaumiamaﬁﬂmqa%ﬂﬂLLaz
\n303dn3 agudang nujvesutuda Ay namansvesiva mnuila mslinsilagldndnves
NULETDU LADYININVRIANNA wdalusudanudosvesiuil luwudanudosveia mmi
Wesulunmsdmsesimlumusien usadou waznslre

Prerequisite : Have earned credits of SC133

Force analysis; Newton’s law of motion; resultant; Equilibrium of forces; Application
of equilibrium equations for structures and machines; Center of gravity; Theorems of
Pappus. Beams; Friction; Virtual work and stability; Moment of inertia of an area, mass;

Introduction for bending moment, shear and deflection.

172.200  AdaransuszgndlunskAdymniiainssy 3 (3-0-6)
TSE200  Applied Mathematics in Solution of Engineering Problems

Itaduneu : inefny) nseAnyImIauiu A.214

fuguiivadadadu: naweuaziueing laweasturesussn msmmaoudunsids

U ANANEAZIANIZ DANDIANBAZIANIY Lazn1sklaududy nsuAtynnisimnssulaenis

e

Uszendfigadindedy I83nard miussvvaunsiadunasldidadu nsussunaen s

AATIBNGT NIVIBURUSKAEUIHUSLAEITITIANaY HalRaelTIAavaauNISL oY Rusanley
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12 %

waENSEUIUNITLATYMINITAINTIULAEN1SUTEYNATILTIRNIAY wagN1TmUISaneTTNLAY
TUsunsupauamestunmsundymiunsuun

Prerequisite : Have taken MA214 or taking MA214 in the same semester

Basic linear algebra: vectors and Matrices, Matrix Operations, solution of linear
equation, eigenvalues and eigenvectors, linear transformation and applying linear algebra
in engineering problem solving. Numerical methods for linear and nonlinear
equations, approximation, iteration methods, numerical methods of differentiation and
integration, numerical solutions of ordinary differential equations and applying numerical
methods in engineering problem solving process. Development of algorithm and computer

programs for practical applications.

an.211 AIATUINIUNISIAINTSUUUABURIADS 1(0-3-0)
EI211 Computational Engineering
nsldaugeniLauureuiamesiionsAualumumedmngsy Wy nMs3nsz
maand nsualatamadmngsy Wudu
The use of computer software for computation and analysis in engineering

applications including statistical analysis and engineering-related problem solving.

1%.211 NLUIUN LT INg 3 (3-0-6)
SF211 Object-oriented programming
Asduneu: @ould am.101

[

wuzthnsdeulisunsudeing Useneudie aana deuland n1sveliu n1ssuven
ANENVFUTIU UaTNITAUAENSEEnARY

Prerequisite : Have earned credits of CN101

Introduction to object-oriented programming. Class, Object, Encapsulation,

Inheritance, Polymorphism, and Abstraction.

IN.200 amnansuuUllneiiios 3 (3-0-6)
CN200 Discrete Mathematics

6 a

n3snAnans watasne 9 Tunsdeudeniaat nouiun auduius wasilaity guily
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1%

Beadlnmans n13tu MsiSesdudsunasnnsdavgitugiu nguinsifiuduaznisdaeen
mwﬁmmm%rﬁuﬁug“uu Watesng o Tunguins vl loun audugiu NsMITITZUU 2995 WNUATN
fulil waznsmiszyfianig

Logic. Proof techniques. Basic set theory. Relations and functions. Mathematical
induction. Countability and counting arguments. Permutations and combinations. Inclusion-
exclusion principle. Elementary finite probability. Topics in graph theory: isomorphism,

planarity, circuits, trees, and directed graphs.

IN.361 nseenuuusruulilasluswawes 3 (3-0-6)
CN361 Microprocessor Systems Design

JvsAunen: a@aule n.262 wise w.242

lulasTuswaedii oy aanlnenssuvemuioyszuiana szuuda nsidoude

MIEANTY YAAHS M ueawuud assaisveddulasroulnsaaes wosndunauazioning

3

aa LY

alunUszasd gunsalionisuudn loun wesneynsy Mudawuwouzdenlunivia wazdiduan
nwddmsululasasulnsaaes nslusunsudiudnn1sdumessng n1susesyndldanululas
Inswawes/ulaspoulnsaaes

Prerequisite: Have earned credits of CN262 or LE242

Introduction to microprocessor. Processor architecture: processor bus, memory
interface, instruction set. Assembly language. Microcontroller structure. General-purpose
input/output port. On-chip peripherals including serial port, analog-to-digital converter, and

timer. C language for microcontroller. Programming interrupt handler. Microprocessor/

microcontroller applications.

2.2.2 NN NFNNIIAINTIY
2.2.2.1) $WIFUEDN U UANINGIRIULNIUDN AT
H63BPE Business Planning for Engineers 3 nwhe
This module introduces a diverse set of topics that a graduate engineer is
likely to encounter upon entering employment. This will equip them with the knowledge
to be able to write and assess rudimentary business plans and make informed decisions
about product and business development. It includes various models, tools and concepts
that are common within the business community including: Belbin’s model of team

formation, the appropriate use of PEST and SWOT analysis, the basics of marketing, the
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product life cycle, technology audits, sources of finance, intellectual property, ethics and
product design. The generation of an idea for a new product and its development into a
Business Plan serves as both the primary means of assessment and a way of discussing the

above topics in a meaningful context.

H63EMA Electrical Machines 3 nigin
Summary of Content: This module provides students with an understanding

of the operational characteristics of common electrical machines (dc, ac induction, ac
synchronous and stepping). Both theoretical and practical characteristics are covered.
These include:

Electromagnetic theory applied to electrical machines

Principles and structure of dc machines - commutation effects

Principles and structure of induction machines

Principles and structure of synchronous machines

Parameterisation for performance prediction

Machine testing and evaluation

H64AEM Advanced Electrical Machines 3 TP BT
This module will build on the material covered in “Electrical Machines” by
introducing advanced concepts and applications in the area of more electric transport,
renewable generation and industrial automation. Both theoretical and practical
characteristics are covered. The module will cover :
Machine sizing considering power electronic, thermal and mechanical issues.

Magnetic materials including soft and hard materials and winding design.

FEA analysis of electrical machines, design tools and integration with power electronic
and drive system modelling.

Operating Principle and basic design principles of different machine types and
topologies including surface and buried permanent magnet radial machines, axial flux,
reluctance, and induction machines.

High performance and be-spoke machines including high-speed motors and high-pole

number direct drive motors.
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Example designs of machines for More-Electric vehicles including traction and turbo-
charging, More-Electric aircraft actuation, More-Electric ship propulsion, Servo Drives and

Renewable Generators for wind turbines.

H63EDR Electric Motor Drives and their Applications 3 Teinl
This module provides an understanding of how electrical machines and

controlled power converters combine to form variable-speed drive systems meeting the
need of motive power applications. This module includes:

review of ac and dc machines

power electronic control of machines

control techniques and system performance

drive comparison and applications

performance and cost.

analysis of typical load systems and specifications

H64AMD Advanced AC Drives 3 mhHgin
This covers the control of AC drives. The first part of the module covers vector
controlled induction motor drives and the second part covers permanent magnet motor
drives. A review of induction machine operation and basic open-loop induction motor
drives is given. Vector control is covered in depth covering the concept of space vectors,
dq representation of 3-phase machines, dynamic equation structure and the concepts of
direct and indirect flux orientation. Implementation of Indirect Vector Control, including
current flux and speed control is covered in some detail and includes the effect of
incorrect parameters.
The second part introduces both AC and Brushless DC permanent magnet motor drives.
The vector control concepts learned in the first part of the module are applied to AC PM
machines. The concept of salient and non-salient AC PM machines are covered leading to
the vector control using maximum torque per amp control strategies. Finally the field

weakening control of both non-salient and salient PM machines are considered.
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H63PNW Power Networks 3 NIene
This module provides students with an understanding of power system apparatus

and their behaviour under normal and fault conditions. This module covers:

concept and analysis of load flow

voltage/current symmetrical components

computation of fault currents

economic optimisation

power-system control and stability

power system protection

H62PSE Power Supply Electronics 3 nue7n
This module is a general introduction to the subject of power electronics. The

power electronics applications studied are those associated with power supplies for
electronic equipment and are relatively low current, to interest electronic as well as
electrical students. The subjects covered are:

methods of analysis for power electronic circuits

comparison of power supplies for electronic equipment

linear and switching regulators

single phase diode rectifiers

rectifier smoothing

comparison of power device types

calculation and management of losses in power devices

practical considerations for high speed switching circuits

H63REN Renewable Generation Technologies 3 TP RRE)

This module covers the analysis and design of renewable and sustainable energy
systems. It covers the various types of renewable energy and the resources available. It
uses an understanding of the physical principles of various types of energy resources in
order to develop analytical models which can be applied to the design of renewable
energy systems, including energy conversion and storage, especially for electrical power
generation.

[t includes
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Wind power: wind probability distributions, wind turbine performance and control,
comparison of generator types

Hydro and tidal power: resource assessment, turbine types and principles

Solar power, including PV cell equivalent circuit, analysis of losses, matching to DC and
AC power systems

Wave power systems, including wave energy characteristics, types of energy converter

Characteristics of synchronous and induction generators

Embedded generation; types of generator and operation of RE within the power system

Economic and environmental assessment of energy conversion technologies.

H63ESD Engineering Software: Design and Implementation 3 nYhe
Activities may take place every teaching week of the Semester or only in specified
weeks. It is usually specified above if an activity only takes place in some weeks of a

Semester

H54PE2 Power Electronic Design 5 nehn
This module provides students with an understanding of the operational principles

of power electronic converters and their associated systems. This module covers:

3-phase naturally commutated ac-dc/dc-ac converters

capacitive and inductive smoothing

dc-ac PWM inverters and modulation strategies

resonant converters

high power factor utility interface circuits

power converter topologies for high power (multilevel)

review exercise of a power electronic research paper

H64PI2 Power Electronics Integration (extended module) 5 ATeihl
This module considers the design and integration of existing and future Power
Electronic Devices.
Power semiconductor devices: Introduction (review of electrical characteristics, physics);
Power module construction (functional components, variants): Layout issues, stray

inductance, partial discharge;
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Passive devices: Capacitors (types, characteristics); Wound components;

Thermal management: Theory, developing thermal models; Analysis of gas and liquid-
cooled systems (nat and forced convection);

Reliability: Wear-out mechanisms; Reliability testing/qualification; Reliability driven
design and physics of failure; Analysis of wear-out mechanisms;

Integration: Introduction ; Schematic to system methodologies; CAD tools (use of);

Packaging; Multi-functional components; Examples

H62TLC Telecommunications 3 nehn
This module provides an introduction to telecommunication systems. Topics

covered will include: modulation schemes (amplitude, frequency and phase), receiver

configurations, noise and interference in analogue systems, delivery systems (copper, fibre

and transmission-line characteristics).

H63TCE Telecommunication Electronics 3 PR
This module covers the design and analysis of electronic systems used in
telecommunications particularly wireless devices. Systems covered include amplifiers,

oscillators, phase-locked loops and mixers.

H63DCM Digital Communications 3 ATeihl
This module is an introduction to the operation of modern digital communication

systems. Topics covered include:

communication systems

information content and channel capacity

digital modulation techniques

data compression techniques

error-correcting and line coding techniques

digital signal regeneration techniques

system examples, telephone, digital television and CD technologies.
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H64OCN Optical Communications 3 nehn
This module provides an introduction to optical communication systems and
networks. Topics covered include: Optical fibres (light propagation in fibres, attenuation,
chromatic dispersion, PMD, fibre nonlinearities) Optical components overview (transmitters,
detectors, optical amplifiers (SOA, EDFA, Raman) and optical regeneration, multiplexers,
filters, couplers, isolators, circulators, wavelength converters, optical switches etc.)
Modulation and demodulation (signal formats, noise, BER, Q) Optical networks (WDM
network elements, topology design, routing and wavelength allocation, network

survivability, access networks)

H63MCM Microwave Communications 3 nYhe
This module provides an overview of microwave telecommunication systems.
Topics cover characteristics of atmosphere and ionosphere, microwaves in free space (the
link equation, satellite communications, microwave radio links, remote sensing (RADAR)),
microwave waveguides and devices (coaxial cable, microstrip/ striplines, rectangular and
circular waveguides, periodic structures and filters), transmission line equivalents of
microwave circuits, matrix representation of microwave networks (transfer matrix, scattering

matrix) and impedance matching.

H63FWA Fields Waves and Antennas 3 NN
This module presents and develops the basic analytical, computational and
experimental tools used in the study of electromagnetic fields and waves at high
frequency. Topics covered include waves on transmission lines, Maxwell's equations and
plane electromagnetic wave propagation, power flow, methods for electromagnetic field

computation and an introduction to antennas.

H63CSD Control Systems Design 3 ATeihl
This module enables students to design both analogue and digital controllers for
linear single-input single-output systems. Students have access to CAD control design
packages for evaluating control design. This module covers:
design of analogue controllers using Root Locus Method

closed loop performance and frequency response
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microprocessor implementation
practical problems in digital control
design of digital controllers using z-plane techniques

practice with CAD package.

H63END Electronic Design 3 TP RRL)
This module covers further topics relevant to the design of analogue circuits

including:

« Bipolar Junction Transistor small signal models & single stage amplifier configurations

« MOSFET/JFET small signal models & single stage amplifier configurations

« High-frequency models and the Miller effect

« Biasing using active loads, current mirrors and current sources

+ Cascode & cascaded two-stage BJT and MOSFET ampilifiers

- Differential pair amplifier

« Two-stage operational amplifier

« Electrical noise models and calculations

H63ITI IT Infrastructure 3 nYhe
The ability to design and implement a complete IT system (networking & systems)

for various size organisations.

H63BPE Business Planning for Engineers 3 nwhe
This module introduces a diverse set of topics that a graduate engineer is likely to
encounter upon entering employment. This will equip them with the knowledge to be
able to write and assess rudimentary business plans and make informed decisions about
product and business development. It includes various models, tools and concepts that
are common within the business community including: Belbin’s model of team formation,
the appropriate use of PEST and SWOT analysis, the basics of marketing, the product life
cycle, technology audits, sources of finance, intellectual property, ethics and product
design. The generation of an idea for a new product and its development into a Business
Plan serves as both the primary means of assessment and a way of discussing the above

topics in a meaningful context.
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H63VLS VLS| Design 3 nehn
This module provides an in-depth understanding of both full and semi custom

CMOS integrated circuit design. It is biased towards electronic systems rather than solid

state devices. The module covers:

+ CMOS gate DC and transient performance

« CMOS chip fabrication processes

 Analysis of delays in logic gates driving capacitive loads, and their buffering

« VLSI layout design techniques, rules and limitations

« Electrical parameters and measurement of parasitics

« Power dissipation - static and dynamic

« Combinational/Sequential/Peripheral circuit designs

« Custom and semi-custom design styles

« Scaling of integrated circuit dimensions

« Chip yield and economics

« Self-study CAD laboratory exercise with a pre- and post-layout cell design

H53PJ3 Third Year Project 3 TR
Engineers working in industry usually find that they become involved in extended
practical or theoretical projects. This module provides an opportunity for students to work
in a similar situation. Students indicate their project preferences, then work under the
supervision of an expert member of staff, write a dissertation on their work and present it

publicly.

H62ECP Electronic Construction Project 3 MUAR
The aim of this module is to develop awareness of and ability to solve problems in
the field of electronic design and construction. Students will develop a range of practical
and experimental skills. Students will focus on the design and development of a system —
the design of which comprises of two sub-circuits and is organised in a series of sessions.
Students will work in small groups and will be required to go through a phase of research
and independent learning, as well as keep good traceability of their work during all phases
of the project. They will need to make sure they collect a body of experimental data,

research findings and results in order to assist with writing of a final technical report. A
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project logbook will be marked in the laboratory towards the end of the module. The
applications will be in the field of audio signal processing, an example is the design,
building and testing of an audio amplifier and related power supply.

Next to the technical ones, learning objectives and outcomes encompass the acquisition
and development of a complementary set of skills and abilities ranging from resource and

time management, team work, awareness of cost issues, reporting and communication.

H63SSD Solid State Devices 3 mgin
This module seeks to develop a detailed understanding of the internal operating
mechanisms of semiconductor electronic and opto-electronic devices. The module will
focus on devices based on pn junctions (e.g. diodes, bipolar junction transistors) and
devices based on MOS capacitors (e.g. memory cells, CCD detectors, MOSFETs). The
module will consider how the targeted application for a device impacts upon its design.
(For example, signal-mixing diodes, power diodes, light-emitting diodes and solar cells are
all based upon the pn diode, but provide very different functionality.) The characteristics
required of these devices will be discussed in relation to their incorporation into

appropriate electronic systems.

H63JAV Web Based Computing 3 nene
The Module introduces the Java programming language, and the netBeans IDE as
tools to develop applications for devices from mobile phones, to the web. The windows
desktop applications of today are being joined and replaced by web based applications,
and mobile applications, as the power of these devices continues to increase. Powerful
graphics and real time applications are needed which can run in a number of
environments. The Write Once Run Many (WORM) ideas behind Java under pin many web

based tools. The netBeans IDE, is used for all of the laboratory work,

H63ECH Embedded Computing 3 nene
Architectures for embedded programmable digital electronics; operation of a

microcontroller and its programming; assembly language directives and instructions;

interfacing of microcontrollers; embedded peripherals and interrupts in microcontrollers;

communications for embedded computing; special features of microcontrollers (the above
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items are based on the PIC1 6 microcontroller family); various microcontroller families;

introduction to larger scale embedded systems.

H62BPA Professional Skills for Electrical & Electronic Engineers 3 nehn
In the module students will first study the techniques for the production of

material for presentation to groups (covering large, small and seminar styles); following this
instruction on good practice in presentation wil be given. Students will then gain
experience in presenting both as individuals and as part of small groups - the topics for
these presentations will relate to the degree being read with students expected to produce
talks aimed at their peer group.
Following this a study in the various methods of visual presentation of information will be
given; this will cover both electronic formats (web, powerpoint etc) and printed media
(poster, flyer etc).
In summary presentation skills will be developed through

Oral presentaions

Report writing

Poster Design

Web Design

H62EDP Electronic Engineering Design Project 3 ATeihl
This module takes the form of a laboratory-based project which is performed in
groups of 3 or 4 students. The overall aim of the project is to design, build, test and
document a basic RF communications system with microcomputer control. The tasks are
specifically designed to be open ended. The project exercises and develops skills in
analogue electronic design, digital electronic design, real-time software, presentation and

group working.

H62ELD Electronic Engineering 6 ATeihl
This module will cover a range of topics in Electronic Engineering including:

 Schmitt Trigger

+ Feedback and relaxation oscillators

o Function Generator
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« Data Converters

« CMOS circuits for logic gates

« Introduction to VHDL for combinational circuits

« Synchronous Counters with external input

» Moore and Mealy State Machine

« Physical properties of logic gates, including fan-out, noise margin, static and dynamic
power dissipation and time delays

« Implementation of digital circuits: MPGA, Full Custom, Standard Cell, CPLD, FPGA

« Solid State Memory: ROM, PROM, EPROM, EEPROM, SRAM, DRAM, SDRAM, SDRAM-DDRx

« BJT amplifiers: DC biasing, midband ac equivalent circuit models, Common Emitter,
Common Collector, Darlington pair, Common Base, use of BJT in Colpitts Oscillator

« MOSFET amplifiers: Common Source, Common Drain, Common Gate: dc biasing and ac
equivalent models

 conduction in semiconductors

« electron mobility

+ Joule heating

« introduction to semiconductor statistics

* p-njunctions

« Continuity and Drift-Diffusion Equations

« structure of bipolar junction transistor

« structure of MOSFET

One three-hour laboratory on oscillators, one three hour CAD exercise on transistor
amplifier design, one three hour CAD exercise on delays in sequential digital circuits, one

three-hour exercise on the application of VHDL for the design of adders.

H62NUM Numerical Methods and Contextual Electrical and Electronic Engineering
3 VaVe Rl
Mathematics Numerical integration/quadrature:
 Trapezoidal
« Simpson
» Gauss-Legendre

« use of Matlab
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Numerical solution of first order ordinary differential equations:

« Euler

» Runge-Kutta

+ use of Matlab

+ examples from electrical and electronic engineering and beyond)

Multivariable techniques including:

 Coordinate transformation

« Grad, div, curl, Laplacian: definition, chain properties

+ Multidimensional integration

 Line and surface integrals

« Integral theorems

« Examples from electromagnetism

Probability theory

+ An introduction to probability theory

« Discrete and continuous probability distributions and their applications

» Uncertainty in measurement

+ Use of the normal distribution

« Evaluation of sample statistics and their use in inference of population quantities.
« Monte Carlo simulation, use in Matlab

Matlab implementation of techniques above (ODE solving, numerical integration, Monte
Carlo simulation) plus Matlab led exploration of root finding (bisection, Newton) and curve

fitting (regression, interpolation and DFT/FFT (incl. versus CFT)))

H62SEP Software Engineering Design Project 3 ATeihl
This module considers

The environment in which professional engineering software is developed and
deployed

Acquiring information and making decisions regarding producing, meeting and reporting
on target, design and testing specifications

Particular software techniques for developing and deploying platform independent
code with a focus upon an illustrative Graphical User Interface, GUI for CAE

Exploiting Object Oriented Programming Techniques Module Web Links:
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EEEE3001 Third Year Project 9 nYhe
Engineers working in industry usually find that they become involved in extended
practical or theoretical projects. This module provides an opportunity for students to work
in a similar situation. Students indicate their project preferences, then work under the
supervision of an expert member of staff, write a dissertation on their work and present it

publicly

EEEE3096 Analogue Electronics 6 nehn
This module covers the design and analysis of electronic systems used in
telecommunications particularly wireless devices. Devices covered typically include

ampilifiers, oscillators, phase-locked loops and mixers.

EEEE3084 Scalable cross-platform software design 6 nueAn
Development and deployment of software for a variety of platforms ranging from
the web an mobile devices through to large scale parallel computers.

Reassessment of this module, if required, will be by 100% exam.

EEEE3085 IT Infrastructure and Cybersecurity 6 nehe
The ability to design and implement a complete IT system (networking & systems) for
various size organisations including protection against security threats.

Reassessment of this module, if required, will be by 100% exam.

EEEE2047 Contemporary Engineering Themes 6 NN
This course provides an introduction to a variety of themes that are at the forefront
of contemporary electrical and electronic engineering systems. The presentations will cover
critical technological enablers and breakthroughs and their commercial and socio-
economic impact which drive the engineering research and development process. This
provides a broader context for the material covered in the co-requisite modules. The
topics covered will vary each year and typical subjects might include:
»  Smart Grids

« Bio-sensing
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« Medical Electronics

« Photonics

» Electric Transportation

« The Internet of Things

« Typically, 6-8 subjects will be covered.

Reassessment of this module, if required, will be by 100% coursework.

EEEE2045 Electrical Energy Conditioning and Control 6 e
This module provides an introduction to the underpinning technologies for the

conditioning, control and conversion of electrical energy. It provides the necessary

knowledge and understanding for more specialist study of energy related topics in Years 3

and 4 of the degree courses in the Department of Electrical and Electronic Engineering and

includes:

» Introduction to Power Electronics

» Introduction to Control

+ Introduction to Electrical Machines

» Introduction to Renewable Energy Topics

A companion project module (H6 2PEP) provides extended coverage of some of the core

ideas and reinforcement through application of the theoretical concepts in a design

context.

Reassessment of this module, if required, will be by 100% exam.

EEEE2044 Electronic Processing and Communications 6 Teihl
This module provides an introduction to the theoretical background and the

practical issues of electronic design. It provides the necessary knowledge and

understanding for more specialist study of electronic and communications systems related

topics in Years 3 and 4 of the degree courses in the Department of Electrical and Electronic

Engineering and includes:

« Intermediate level electronic analogue circuits and their use within more complex

systems.

+ Digital design techniques and software tools.

« Communications systems
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« Sources and impact of noise and interference.
A companion project module (H6 2 PEP) provides extended coverage of some of the core
ideas and reinforcement through application of the theoretical concepts in a design

context.

EEEE2055 Modelling : Methods and Tools 6 Teinld
This module provides second year undergraduate students in the Department of

Electrical and Electronic Engineering with the modelling methods and tools required to

analyse and solve the problems they will encounter as engineers as well as in the course

of their degree. This will include the required mathematical background as well as the

application of suitable software tools. The topics covered include

« Analysis Techniques for Dynamic Systems with application to communications and

control theory

« Analysis Techniques for Digital Systems

«  Numerical techniques

+ Integral and Differential Methods for Engineering

» Statistical Analysis of Signals and Data

Reassessment of this module, if required, will be by 100% exam.

EEEE2046 Practical Engineering Design Solutions and 12 ATeihl
Project Development

This module introduces second year undergraduate students in the Department
of Electrical and Electronic Engineering to a selected range of activities drawn from the
design and development cycle undertaken to provide practical solutions to electrical, and
electronic and software problems. The activity focuses around hands-on laboratory based
project and team work. Students undertake two projects, one drawn from the power and
energy theme the other from the electronics and communications theme. Students
registered for (BEng) and (MEng), Electronic and Computer Engineering will undertake a
software focused project in place of the power and energy project. Reassessment of this

module, if required, must be taken in attendance during the next academic session

EEEE3083 Power Electronic Application and Control 6 TP BRT)
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This module provides students with an understanding of the operational
principles of power electronic converters and their associated systems and enables
students to design both analogue and digital controllers for linear single-input single-output
systems.

Reassessment of this module, if required, will be by 100% exam.

EEEE3082 Electrical Machines, Drive Systems and Applications 6 nene

This module introduces students to the concepts and operating principles of fixed
and variable speed electric machine and drive systems. The module will use a number of
system examples to demonstrate how machines and drive systems are specified, designed,
controlled and operated.

Reassessment of this module, if required, will be by 100% exam.

2.2.2.2) TWIWNADN U WNINBISBURITINIEE
COMP1917 Computing 1 4 PR
The objective of this course is for students to develop proficiency in programming
using a high level language. Topics covered include: fundamental programming concepts,
program testing and debugging, the underlying memory representation of data,
programming style. Practical experience of these topics is supplied by laboratory

programming exercises and assignments.

COMP1927 Computing 2 4 Vel
Programming in the large, abstraction and ADTs, interfaces, complexity. Data types

and data structures: lists, trees, graphs; and associated algorithms. Programming

assignments, laboratory exercises, formal examination. Preparation work may be available

for interested students before the course starts (see course outline for details).

COMP2121 Microprocessors and Interfacing 4 nene
Instruction Set Architecture (ISA), Floating point number representation, computer

arithmetic, assembly and machine language programming, machine language fundamentals;

addressing modes; instruction repertoire, assembly language programming methodology,

interrupts and 1/0O interfacing (hardware and software), serial communication, timers, analog
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input and output, converting analog signals to digital signals (data acquisition), taking input
from a variety of sensors and driving actuators, buses and memory system, low level

device drivers.

COMP2911 Engineering Design in Computing 4 nene
The engineering design and use of reliable and complex systems. Object

orientation and design. Problem solving design methodologies: backtrack, gsreedy method,

divide and conquer, dynamic methods. Practical assicnments, laboratory exercises, formal

examination.

COMP3222 Digital Circuits and Systems 4 TP RRT)
This course aims to provide students with a knowledge of problem solving with
digital systems (computer systems and digital circuits). The basic building blocks of
combinational and sequential circuits are introduced to develop circuit solutions to
problems and to understand and implement the design and operation of hardware models
of digital and computer systems. HDLs will be used to describe circuits and state of the art

computer aided design tools will be used to design complex systems.

COMP3211 Computer Architecture 4 nene
Study the architecture & organisation of modern processors, and influences upon
these, with emphasis on pipelined RISC machines; gain understanding of the design of the
memory subsystem, I/O, and system level interconnect; become proficient in the use of
tools such as VHDL and SimpleScalar for the description, simulation, and verification of
architectural designs; complete a series of assignments leading to the design,
implemention, validatation and assessment of a RISC system. It is assumed students are
familiar with combinational and sequential logic design principles and have some

experience in the use of CAD tools to describe and simulate digital systems.
COMP3601 Design Project A a4 TR

Embedded system design team projects. Embedded system design life cycle.

Software/hardware  codesign. Hardware slection process. Software development
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techniques. Hardware/software integration and system testing. Ethics in teams, ethics in

design, IP protection, IP reuse, project report writing. Project and team managment.

ELEC2133 Analogue Electronics 4 nehn
Device physics of diodes, BJTs and MOSFETs. Nonlinear transistor models: Ebers-
Moll, transport. Full and simplified models of BJTs and MOSFETs (inc. small-signal models).
Zener and Schottky diodes. DC biasing, biasing using current sources, operating point, large-
signal analysis. Linearisation, small-signal analysis. Input- and output impedances, power
gain. Two-ports. Feed-back, effects of feed-back; stability and compensation techniques.
Circuits with non-ideal op-amps. Common base, emitter and collector amplifiers;
differential pairs. Multistage amplifiers, cascades, cascodes. AC response of 1-stage
ampilifiers, Miller effect. Non-linear circuits: oscillator, Schmitt trigger. A-D and D-A converter

principles.

COMP3231 Operating Systems 4 nwhe
Operating System Organisation and services. Process management: scheduling,
synchronisation and communication. Memory management: virtual memory, paging and
segmentation. Storage management: disk scheduling, file systems. Protection and security.
Distributed operating systems and file systems. Case studies: UNIX & NT. Lab: Programming

assignments.

COMP4601 Design Project B a nIYhe
Hardware design and systems prototyping using field-programmable gate arrays.
Emphasises laboratory experience in programming and interfacing with FPGAs. Acceleration
of soft-core processors, design of custom accelerator blocks and configurable logic-based
applications from areas such as telecommunications, signal processing, cryptography and
biological sequencing. Techniques for designing and implementing configurable systems.
CAD challenges posed by the area. Design validation, performance analysis and power

consumption. Reconfigurable systems.
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COMP4920 Management and Ethics 4 nehn
This course will develop a framework on which management and ethical issues

can be developed. Topics covered will include management issues such as:

« management of innovation

» engineering project planning and control

« human factors

* patents

» technical strategy

In addition, the following ethics topics will be covered:

« introduction to ethics

« workable ethical theories

« morality of breaking the law

*  privacy

« public information and records

« and related topics

COMP4930 Thesis Part A 4 niegin
Thesis part A and B are done in the last two semesters of the BE degree program.
For full-time students, a nominal three hours per week in the first semester and fifteen
hours per week in the second semester are devoted to directed laboratory and research
work on an approved course under guidance of members of the academic staff. Usually,
the Thesis involves the design and construction of experimental apparatus and/or software,
together with appropriate testing and evaluation. For Part A, students are required to
present a satisfactory seminar. For Part B, a written thesis must be submitted by the

Tuesday of the final week of the semester.

COMP4931 Thesis Part B 4 nene
Thesis part A and B are done in the last two semesters of the BE degree program.
For full-time students, a nominal three hours per week in the first semester and fifteen
hours per week in the second semester are devoted to directed laboratory and research
work on an approved course under guidance of members of the academic staff. Usually,

the Thesis involves the design and construction of experimental apparatus and/or software,
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together with appropriate testing and evaluation. For Part A, students are required to
present a satisfactory seminar. For Part B, a written thesis must be submitted by the

Tuesday of the final week of the semester.

COMP3311 Database Systems il AR
Data models: entity-relationship, relational, object-oriented. Relational database
management systems: data definition, query languages, development tools. Database
application design and implementation. Architecture of relational database management
systems: storage management, query processing, transaction processing. Lab: design and

implementation of a database application.

COMP3331 Computer Networks and Applications 4 NN
Networking technology overview. Protocol design and validation using the finite
state automata in conjunction with time-lines. Overview of the IEEE802 network data link
protocol standards. Addressing at the data link and network layers. Network layer services.
Introduction to routing algorithms such as Distance Vector and Link State. Congestion
control mechanisms. Internetworking issues in connecting networks. The Internet Protocol
Suite overview. The Internet protocols IPv4 and IPv6. Address resolution using ARP and
RARP. Transport layer: issues, transport protocols TCP and UDP. Application level protocols
such as: File Transfer Protocol (FTP), Domain Name System (DNS) and Simple Mail Transfer
Protocol (SMTP). Introduction to fundamental network security concepts, 802.11 wireless
networks and peer to peer networks. There is a substantial network programming

component in the assessable material.

COMP9315 Database Systems Implementation 4 TP RRT)
Detailed examination of techniques used in the implementation of relational,

object-oriented and distributed database systems. Topics are drawn from: query

optimisation, transaction management, advanced file access methods, database

performance tuning.

COMP2911 Engineering Design in Computing 4 ATeihl
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The engineering design and use of reliable and complex systems. Object
orientation and design. Problem solving design methodologies: backtrack, gsreedy method,
divide and conquer, dynamic methods. Practical assignments, laboratory exercises, formal

examination.

COMP9517 Computer Vision 4 TP RRT)
Cameras and Radiometry, local shading models, Colour Vision perception,
representation, modelling, linear filters for smoothing, edge detection using concvolution,
fourier transform, scale and image pyramids, texture, segmentation by clustering, model
fitting and probabilistic methods, tracking and Kalman filters, model-based vision, template
matching using classifiers, recognition by relations, applications in robotics, medical imaging,

satellite image analysis.

COMP4335 Wireless Mesh and Sensor Networks Faculty a4 TP RRE)
Wireless mesh networks (WMNs) and wireless sensor networks (WSNs) are two
emerging wireless technologies which will have important impact in the future. In fact, the
significance of WSNs has led to it being labelled as one of the most important technologies
in the 21st century.
This course will cover the fundamental design principles behind building scalable WMNs
and WSNs. The following aspects on wireless mesh and sensor networks will be covered:
medium access control protocol, routing protocol design, transport layer issues,
middleware, application and security. It will also cover case studies on deploying wireless
mesh and sensor networks.
This course includes a laboratory component and minor design project. It may also include

guest lectures from leading industrial and academic researchers.

COMP4336 Mobile Data Networking 4 nehn
This course will examine how mobility affects networks, systems, and
applications, and teach fundamental concepts as well as advanced issues in designing next
generation mobile data networks. The focus will be on the higher layers of the
communication stack (network through to applications). The following key concepts will be

covered: protocols to deal with mobility at different layers (e.c., Mobile IP, SCTP, etc.),
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mobility models (e.g. Random Walk, Brownian Motion, etc.), advanced mobility prediction
algorithms and applications, mobile extensions to end-to-end congestion control
algorithms (e.g. Mobile TC P, Freeze TCP, etc), and emerging mobile networking
architectures, applications, and standards (e.g. vehicle to vehicle communications, on-

board mobile communication for mass transit systems, etc.).

ELEC3104 Digital Signal Processing - Faculty: Faculty of Engineering 4 ATeinld
Processing and analysis of continuous (analogue) and discrete-time (digital) signals.
Sampling continuous signals: the sampling theorem, reconstruction, aliasing and the z-
transform. Analogue filters: Butterworth, Chebyshev, elliptic and Bessel filters. Filter
impulse and frequency responses, stability and digital oscillators. The discrete Fourier
transform (DFT) and the fast Fourier transform (FFT). Fundamentals of the design and
realisation of finite impulse response (FIR) and infinite impulse response (IIR) digital filters.

Linear and non-linear phase. Mulirate processing.

ELEC3105 Electrical Energy - Faculty: Faculty of Engineering 4 Teinl
Electrical energy supply systems: transmission and distribution systems; Basic
aspects of both the supply and utilization of electrical energy, with some emphasis on
contemporary aspects of energy utilization including modern developments, energy
efficiency and environmental aspects. Basic concepts used in power circuit analysis:
phasors, leading/lagging, power, power factor, reactive power. Transformers: equivalent
circuits, single and three-phase transformers, delta-wye connections, harmonics; Principles
of energy conversion; Operating principles and analyses of DC, induction and synchronous
machines; Introduction to power electronics: single- and three-phase switching of electrical

power. DC-AC, DC-DC and AC-AC converters.

ELEC3106 Electronics 4 nene
Non-ideal effects in electronic circuits and systems: Noise; device noise, external
noise, CMRR, PSRR, mixed A/D. Distortion; non-linearity, dynamic range, saturation. Stability
and performance sensitivity to parameter variations. Some simple design for stability and
performance. Design optimisation. Power-supply distribution and decoupling. Mixed

analogue/digital system design, including grounding and shielding. Device modelling in
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SPICE. Data sheet interpretation. Design of analogue and digital circuits and system
components: Non-linear circuits; oscillators, PLLs, multipliers, AGCs, schmitt triggers.
Introduction to filter design; active filters; op-amp. Sensors and actuators, PTAT;
instrumentation amplifiers and signal conditioning. Low-level design and optimisation of
digital CMOS gates. Gate delay, power dissipation, noise margins, fan-out. Introduction to

integrated circuit design. Thermal consideration, power supplies, reliability, uC watchdongs

ELEC3114 Control Systems il MUBAR
Recognition of what a control system is, and the distinction between simple and
complex control systems. Analysis and design tools for dealing with simple control systems
up to second order: Differential equations, Laplace transforms, transfer functions, poles and
zeros, state space models, modeling, first and second order systems, stability, steady-state
errors, root locus, Bode and Nyquist plots, transient response analysis and design, PID
control, lead-lag compensation, simple frequency response techniques. Stabilising feedback

control for transfer function and state-space models.

ELEC3115 Electromagnetic Engineering 4 nwhe
Review of vector calculus, Electric Fields: Coulomb's and Gauss's laws and
Maxwell's equations, Electric potential, Laplace's and Poisson's equations; Magnetic Fields:
Biot-Savart law, Vector potential and Ampere's law and Maxwell's equations;Application of
Gauss's law; Solution of Poisson's and Laplace's equations for electric field; Boundary value
problems and method of images; Dielectric materials, capacitance, electrostatic energy and
forces, losses; Field and current density, conductance; Application of Ampere's law;
Magnetic materials, inductance, coupling in magnetic circuits; Magnetic energy and
forces.Application of Faraday's law, transformers; Skin effect and skin depth, hysteresis and
eddy current losses. Electromagnetic spectrum. Time-varying fields and Maxwell's
equations: forms, boundary conditions. Plane electromagnetic waves in lossless/lossy
media: polarization, group velocity dispersion, energy flows, Poynting vector,
reflection/refraction at boundary. Transmission lines: wave characteristics, impedance and
matching.Waveguides: modal analysis of rectangular metallic waveguides. Antennas:

antenna patterns and parameters, linear dipole, antenna array.
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ELEC3117 Electrical Engineering Design 4 NIene
Design Project Management: Introduction to scheduling, costing, marketing,
standards, patents, quality, safety, (electronic) manufacturing methods, engineering
innovation, Report Writing and Oral Presentations. Design Methodology: Systematic design
procedures, design documentation. Designing for quality, manufacture, maintenance,
minimum life cycle cost. Aspects of Electronic Design: Component selection, tolerances,
passive component characteristics. Also EMC, earthing and PCB layout principles.
Engineering Drawing and Graphical Communications: Projections, dimensioning and drawing
interpretation. Group Project: Students are required to design and build an electrical
engineering project. This process will include producing specifications, detailed design,
prototype production and testing. The Design will be presented in a seminar and
documented in two formal technical reports that also consider scheduling, marketing and

business plans.

ELEC4120 Thesis - Part A (Electrical Engineering) a4 TPRRE)
The thesis project topic area chosen by the student may be in any technical area
covered by the interests and expertise of the academic staff of the School who will act as
the project supervisors. In addition the course requires information literacy, revision and
explicit application of project management concepts, safety considerations, and risk
mitigation. Problem analysis and synthesis. Written and oral communications - the students
will deliver professional seminar presentations on their chosen research topic outlining the
motivation, background and selected research methodology that will be employed in

Thesis B.

ELECA4121 Thesis - Part B (Electrical Engineering) a4 TR
The project may require design and construction of laboratory equipment or
hardware, development and use of computer software, experiments and teaching
associated with these. A written thesis on the work performed is required at the end of the
session and the student must attend and exhibit his/her thesis work at an Open Day in the

School on the last day of the session.
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ELEC4122 Strategic Leadership & Ethics a4 nehn
Theories of leadership; leadership of teams. Organisational behaviour. Strategic

planning. Uncertainty and risk. The interaction of laws with engineering projects and

innovations. The role of engineering in society; assessment of innovation in processes and

products.

Engineering ethics principles and practice: an introduction to ethical systems; the

application of ethical frameworks to engineering practice with particular reference to

electrical engineering and computing; codes of ethics in the professions; social, political,

environmental and economic considerations.

Students must also finalise their Industrial Training requirements before the mark can be

finalised.

ELECA123 Electrical Design Proficiency - Faculty: Faculty of Engineering 4 ATeihl
The course involves four competency components, as follows:

Electronic Circuit Design: Devices, amplifiers, tuned circuits, opamp circuits, etc.

Control System Design: Feedback and stability, linear control, non-linear control, data

acquisition and sampling, etc.

Signal Processing Design: Filter design, frequency response, spectrum analysis, BIBO etc.

Power System Design: Transformer, motor, power electronic converter, power factor,

harmonics, etc.

Laboratory assessment requires the construction of a working system to solve a specified

problem.

ELEC4611 Power System Equipment Faculty 4 NN
Power transformers, instrument transformers, rotating machines, cables and
overhead lines, circuit interrupters (fuses, surge arresters, circuit breakers). Insulating
materials used in power equipment, dielectric properties. Electric stress calculation, field
grading. Thermal rating of major equipment. Electrodynamic forces in power equipment.
Overcurrent, overvoltage, harmonics: causes and effects on equipment operation. High-
voltage measurement and testing. Condition monitoring and insulation assessment.
Electrical safety: earthing systems for equipment and personnel protection. Utilisation of

electrical energy (e.g. lighting and industrial heating).
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ELECA4612 Power System Analysis Faculty: Faculty of Engineering 4 MIAR
An overview of modern power systems. Review of the basic concepts used in
power system analysis: phasors, complex power, three phase systems and per-unit
methodology. Modelling circuit of power system components including transformers,
generators, transmission lines and loads. Steady-state and dynamic behaviour of power
systems. Network matrices and power flow analysis. Power system fault calculations:
symmetrical components, symmetrical faults, unsymmetrical faults. Surge propagation.
Power system stability: swing equation, multi-machine applications. Power system

protection principles. Power system control, economic dispatch.

ELECA4613 Electrical Drive Systems a4 TP BRE)
Introduction to Electrical Drive Systems. Elements of Drive systems and their
requirements for servo and industrial drive applications. Drive representation, quadrant
operation, dynamic and regenerative braking. Performance analysis of induction motor
drives with variable voltage, variable current and variable frequency supply. Performance
analysis of synchronous, brushless DC and reluctance motors with variable voltage, current
and variable frequency supply. Computer modeling and design of drive system. Analysis of

dynamics of DC, induction and synchronous machines; drive system design.

ELEC4614 Power Electronics 4 ATeihl
Power semiconductor switching devices and their limitations; Switching
characteristics, protection and limitations of various types of power semiconductor
switches; Elementary concepts in power electronics; Application of power electronic
converters in energy conversion, utility applications and power supplies and utilizations;
Diode rectifier circuits, multi-pulse rectifiers, input and output waveform characterization,
filter design. Non isolated DC-DC converters, circuits topologies, characteristics with
continuous and discontinuous conduction, circuit design and control considerations,
Quadrant operation; Isolated DC-DC converters, transformer design issues, core resetting;
Single-phase and three-phase DC-AC inverters, modulation strategies, output waveform
analysis and filter design; Utility interfaces; High power applications; Converter system

implementation
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ELEC4617 Power System Protection 4 MIAR
This course is ideally suited to electrical engineering students planning to pursue
a career in Power Engineering. It provides an in-depth coverage on the fundamental aspects
of power system protection against electrical faults, vital for the reliable, secure and safe
operation of the electricity generation / transmission / distribution networks. Topics
covered include: Fundamental protection concepts, protection schemes for various power
system configurations. Fault current calculations: review of sequence components,
symmetrical and unsymmetrical faults. Protection devices: fuses, circuit breakers, relays;
operating principles, device rating determination, relay setting and coordination. Instrument
transformers  (CTs and VTs): selection, transient performance. Distance protection,
protection signalling. Protection of generators, transformers, transmission lines, busbars,
feeders. The class will also discuss emerging issues and challenges in the power system
protection field related to increasing penetrations of distributed generation and intelligent,

self-healing networks.

TELE3113 Analogue and Digital Communications 4 Teihl
Telecommunication Fundamentals: Free space propagation characteristics,
phasors, fourier transform, spectrum analysis, random signals. Analogue: continuous wave
modulation (AM, DSB, SSB, VSB, QAM, FM, and PM), complex envelope, receivers, error and
noise analysis. Digital: sampling, quantisation, Digital Baseband (PAM, PWM, PPM, PCM, DM,
and line coding), Passband: techniques (Binary and M-ary signaling ASK, PSK, FSK, QPSK,
QAM), multiplexing techniques (FDM, TDM, and quadrature multiplexing), intersymbol
interference  and eye diagrams.Systems: Analogue and Digital PSTN, Satellite

Communication fundamentals, Satellite television.

TELE3117 Telecommunications Engineering Design 4 TP BT
Design Project Management: Introduction to scheduling, costing, marketing,
standards, patents, quality, safety, (electronic) manufacturing methods, engineering
innovation, Report Writing and Oral Presentations. Design Methodology: Systematic design
procedures, design documentation. Designing for quality, manufacture, maintenance,
minimum life cycle cost. Aspects of Electronic Design: Component selection, tolerances,

passive component characteristics. Also EMC, earthing and PCB layout principles.
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Engineering Drawing and Graphical Communications: Projections, dimensioning and drawing
interpretation. Group Project: Students are required to design and build a
telecommunications project. This process will include producing specifications, detailed
design, prototype production and testing. The Design will be presented in a seminar and
documented in two formal technical reports that also consider scheduling, marketing and

business plans.

TELE3118 Network Technologies 4 nehn

Network architectures in terms of topology, role (client/server, peer-to-peer), and
layered specification. Packet and circuit switching. Physical characteristics of network
transmission links. Medium access control protocols for wired links (e.g. Ethernet) and
wireless links (e.g. 802.11). Protocols for error and flow control and their link layer
application. Interconnection of networks using bridges, switches and routers. Routing
techniques, including Dijkstra's algorithm, distance vector and link state routing. Addressing
and naming. Network congestion control. End-to-end protocols for matching applications to
networks, including TCP and UDP. Network applications, such as web (HTTP), email (SMTP,
POP, IMAP), and streaming media (e.g.VOIP).

TELE3119 Trusted Networks 4 nwin
CRYPTOGRAPHY: (i) Symmetric Encryption and Message Confidentiality, (ii) Public-
Key Cryptography and Message Authentication, (iii) Key Distribution, (iv) Mathematical
Principles of Cryptography. NETWORK SECURITY APPLICATIONS: (i) Authentication
Applications, (i) Electronic Mail Security, (i) IP Security, (iv) Web Security. SYSTEM
SECURITY: () Intruders, (ii) Attacks and Countermeasures, (i) Malicious Software, (iv)

Firewalls.

TELE4120 Thesis Part A - (Telecommunications) - 4 ATeihl
The thesis project topic area chosen by the student may be in any technical area
covered by the interests and expertise of the academic staff of the School who will act as
the project supervisors. In addition the course requires information literacy, revision and
explicit application of project management concepts, safety considerations, and risk

mitigation. Problem analysis and synthesis. Written and oral communications — the students
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will deliver professional seminar presentations on their chosen research topic outlining the
motivation, background and selected research methodology that will be employed in

Thesis B.

TELE4121 Thesis - Part B (Telecommunications Engineering) 4 N8N
The project may require design and construction of laboratory equipment or
hardware, development and use of computer software, experiments and teaching
associated with these. A written thesis on the work performed is required at the end of the
session and the student must attend and exhibit his/her thesis work at an Open Day in the

School on the last day of the session.

TELE4123 Telecommunications Design Proficiency 4 nIene
The course involves four competency components, as follows: Electronic Circuit
Design: Devices, amplifiers, tuned circuits, opamp circuits, etc. Signal Processing Design:
Filter design, frequency response, spectrum analysis, BIBO etc. Physical Communication
Design: AM/FM modulation, interference, phase locked loops, etc. Data Networking Design:
IP addressing, router configuration, socket programming. Laboratory assessment requires the

construction of a working system to solve a specified problem.

TELE4642 Network Performance 4 ATeihl
Applications: (i) Services Required by Applications, (i) Performance Requirements
of Voice over IP, (i) Performance Requirements Streaming Video, (iv) Performance
Requirements Real Time Video. Capacity, Throughput and Service: (i) Source Traffic
Characteristics, (i) Statistical Multiplexing, (iii) Traffic Regulation, (iv) Bandwidth Utilization.
Quality of Service (QoS) (i)Definitions of QoS, (ii)Best-Effort Service, (iii)Guaranteed QoS,
(iv)Statistical QoS, (v)Delivering QoS via Admission Control. Traffic Models: (i)Stochastic
Processes (ii)Discrete Time Markov Processes, (iii)Self-Similar Processes, (iv)Short and Long-
Range Dependence. Queuing Theory: (i)Queuing System properties, (ii)Queuing Applied to IP
Networks, (iii)Queuing Models, (iv)Scheduling Algorithms (v)The M/M/1 Queue (vi)The M/G/1
Queue (vii)The G/M/1 Queue (vii)lComplex Queues, (ix)Effective Bandwidth, (x)Voice/Data
Integration Savings. Network Design for QoS: (i)Putting it all Together, (i)Designing a Network

67



For End-To End Performance, (iii)Network Design Tools (iv)Network Scalability (v)Measuring

Traffic and Performance.

TELE4651 Wireless Communication Technolgies 4 nehn
Wireless Communications Channels: time-variant multipath fading, Doppler shift,
fade rate, shadowing effect, time selective channel, frequency selective channel, the
effects of fading on wireless transmission, performance analysis. Digital Transmission over
Fading Channels: continues carrier-phase modulation, demodulations, performance
analysis, burst-error correcting codes for fading channels, convolutional codes, soft output
Viterbi algorithm, coded modulation, turbo principles, iterative processing, space diversity,
time diversity and frequency diversity techniques. Wideband Transmissions: spread-
spectrum communications, DS-CDMA, frequency hopping, OFDM techniques, their

applications.

TELE4652 Mobile and Satelllite Communications a4 TR

Introduction to Mobile Communications: historical development of mobile
telephony. Mobile Communications: Cellular concept, Antennae and Antenna Arrays, Radio
propagation and transmission, Multi-path fading, Multiple Access techniques, modulation
techniques for mobile radio, equalisation and diversity in mobile communications, channel
coding for Mobile Communication Systems, source coding fundamentals. Mobile
Communication Standards: GSM, CDMA spread spectrum concept, 1S-95 CDMA, evolution to
3G networks (GPRS, EDGE), WCDMA, cdma2000 and UMTS-2000. Satellite Communications:
Satellite radio, GPS.

TELE4653 Digital Modulation and Coding 4 TP BT
Communication concepts: Fourier transforms, random signals, Transmitter and
receiver filters, matched filter, Nyquist criterion. Digital Modulation schemes:M-ary ASK,
QPSK, FSK, CPM, spectral analysis of modulated signals, ML and MAP detectors, signal
space methods, bit error rate analysis. Digital Receivers:carrier and clock synchronisation.
Information theory: entropy, channel capacity, source coding. Channel Coding: block codes,

convolutional codes.
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ELECA4445 Entrepreneurial Engineering 4 NIene
Course introduction: the entrepreneurial revolution; the entrepreneurial process;
opportunities recognizing and screening; entrepreneur and the internet; entrepreneur,
manager and team; obtaining venture and growth capital; resource requirements; business
plan; introduction to entrepreneurial finance; rapid growth and troubled times; eithics and

the entrepreneur; harvesting the wealth.
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