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TU107  Digital Skill and Problem Solving

MUY U9AU 6 311 9 MU7eAn

15.050  NMFWAILYINYEN1W1DINGY 3 (3-0-6)
TUO50  English Skill Development (lddumiein)
15.104  N15AM 81U LaITYUo19TRINTMYIa 3 (3-0-3)

TU104  Critical Thinking, Reading, and Writing
5.105 ﬁﬂwzmsﬁamiﬁ’wmmé’mqw 3 (3-0-3)
TU105  Communication Skills in English
15.106  ANUARASNETIARAZNITARANS 3 (3-0-3)
TU106  Creativity and Communication
dw.214 m‘m5&ﬂqwlﬁami§ammwma 1 0 (3-0-6)
EL214  Communicative English 1
d9.215 m‘m5&ﬂqwlﬁami§ammwma 2 0 (3-0-6)
EL215 Communicative English 2

daufl 2 : WnAnwardesfnueivisneg smudeulvseiviiaae s fvualiinAnudesdnuany
Seulafidmualisullitoondn 9 wihedin o Ae

1. Anun a AW INBIAUSITUAENS U3AU 339 7 widein
M.123 edtilugu 3 (3-0-6)
SC123  Fundamental Chemistry
MA73 UfRnsiediiugu 1(0-3-0)
SC173  Fundamental Chemistry Laboratory
m.101 mslusunsumeuimeiided 3 (3-0-6)
CN101  Introduction to Computers Programming

2. @nwn s wnnInenaeluariusiuiie latosnin 2 wihede
BendnuImanuinlusuulidesnin 2 meRnanuminendouiienfuonieuninetdouns
Jnanvinad eseluil

1A An YT AdY U ANINeSULAT R 1LLE

o = & = a Aa & = = o a = o | P v oA =
‘Lmﬂﬂ‘w’lmmimaaﬂﬁﬂﬁfﬂﬁm?ﬂ‘wuLua‘mL‘VIEJ‘ULﬂENﬂUiWEJ’NﬂﬂmﬂWlﬂ‘Uﬁ’JUVI 2 (UNAULABN) AU

UMINYNNYTTTUANENSANTUA

H61RES Introduction to Renewable and Sustainable Energy Sources 3
H63BPE Business Planning for Engineers 3
MM2MN1 Management Studies 1 3
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MM3MN2 Management Studies 2
N11440 Entrepreneurship and Business
N12105 Introduction to Marketing A

N12814 Introduction to Business Operations

N12412 Marketing Management

N11413 Introduction to Management Accounting

N12403 Financial Management

a = Y A a a 1Y) | a ¢ s
iﬂﬂaﬁﬁﬂﬂﬂwmﬂﬂmﬂﬂaau 8 HRINYIQY LN UILYINEIAE

GENC6007 Marketing in Today’s Society
GENLO0230 Law in the Information Age
GENC7003 Managing Your Business

GENTO708 International Governance in the Twenty — First Century

GENC7002 Getting Into Business

GENC6004 Introduction to Corporate Risk Management

W W W VW VW W W

A B~ B~ AN A

tnfnwanunsadensnedvndus MnnguisAnwialy GENXYYY Nillageuiiumivende

WA

2) Ny

2.1) I nanigiiugiu

2.1.1 n@RvIugIumeAlamaniiazIne1mans

W.133  WaAnddwmiuiens 1

SC133  Physics for Engineers |

M.134  Wanddmsuieang 2

SC134  Physics for Engineers

W.183  UjURnsiEnddwmiuimng 1
SC183  Physics for Engineers Laboratory

w.184  UFuRnsHEnddmTuIang 2

SC184  Physics for Engineers Laboratory |I

Alll  uAAASANUgIY

MA111  Fundamentals of Calculus

All2  LSIRdin AT IEkazkARARaUTEYNA

MA112  Analytic Geometry and Applied Calculus

A214  auMSBeURUS

MA214  Differential Equations

2.1.2 N@WIYINUFIUMIAINTIY

108 #UI8AA

24 NUILAR

17 NUILAR

3 (3-0-6)

3 (3-0-6)

1 (0-3-0)

1(0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

7 WUIWAN
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1n.100
ME100
18.100
CE100

18.101
CE101

19.121
I[E121

2.2

.200
LE200
.201
LE201
.202
LE202
M.210
LE210
211
LE211
M.220
LE220
.240
LE240
wW.241
LE241
.242
LE242
.260
LE260
.301
LE301

N51ANIFINTIY 3 (2-3-4)
Engineering Graphics

A3USIIUNAMTUIAING 0 (0-0-0)
Ethics for Engineers

aruidosumaln@wimnssumans 1(1-0-2)

Introduction to Engineering Profession

TAAIFINTTY 1 3 (3-0-6)

Engineering Materials |

AV ANITAU 84 uUIwAM

YnAnwIRBafnwIIvanIzeu 531 82 uuhein sasaluil

2.2.1 NI ITIAUMIFINTTY 36 niein
Jvvsauluann 30 WA
AtnFansIAngsuluin 3 (3-0-6)

Electrical Engineering Mathematics

nsEnNudmnssuli 2 (1-3-0)
Electrical Engineering Practice

1Jﬁﬁamiﬁugmmﬁmﬂiiﬂw% 2 (1-3-0)
Basic Electrical Engineering Laboratory

GRTRRIIGEREATEY 3 (3-0-6)
Signals and Systems

ngeinnuuzdularnszuIuNITEY 3 (3-0-6)
Probability Theory and Stochastic Processes

nguiaunwimantn 3 (3-0-6)
Electromagnetic Theory

MIATIZIsaTini 3 (3-0-6)
Electric Circuit Analysis

gUnsnluazasasdidnnseindiiugiu 3 (3-0-6)
Basic Electronic Circuits and Devices

N1DBNUUVNITAING 3 (3-0-6)
Digital Circuit Design

\3esdnsnaludii 1 3 (3-0-6)
Electrical Machines 1

UfuRn1smadmnssulviin 2 (1-3-0)

Electrical Engineering Laboratory
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18.202
CE202
IN.361
CN361

222

A1UIAVUDNAIVN
NaAARSIAINTIU — aineAEnS
Engineering Mechanics - Statics
nseenwuuszuululasluswawes

Microprocessor Systems Design

nauvdennIImnssuluih

6 UG
3 (3-0-6)

3 (3-0-6)

NUILNG

TNAENYIABUADNANYITIETV B UMNINU1FULIITNRILEY N0 UMIINT1d LT

WNYIAE

2.2.2.1) 1A% WADN U UNINYSURAITEARLEY s lUil

H63EMA Electrical Machines

H64AEM
H63EDR

Electric Motor Drives and their Applications

H64AMD Advanced AC Drives

H63PNW Power Networks

H62PSE
H63REN
H63ESD
H54PE2
H64PI12

H62TLC
H63TCE

Power Supply Electronics

Renewable Generation Technologies

Engineering Software: Design and Implementation

Power Electronic Design
Power Electronics Integration

Telecommunications

Telecommunication Electronics

H63DCM Digital Communications

H64OCN Optical Communications

H63MCM Microwave Communications

H63FWA Fields Waves and Antennas

H63CSD

Control Systems Design

H63END Electronic Design

H63ITI

H63BPE
H63VLS
H53PJ3
H62ECP
H635SD
H63JAV

H63ECH

[T Infrastructure

Business Planning and Engineers

VLSI Design
Third Year Project

Electronic Construction Project

Solid State Devices
Web Based Computing
Embedded Computing

Advanced Electrical Machines

W W W W W VLW W W W WV WYL VW VL W U U VLW VW W VW VW VW W w

PRI
PRI
nlwfn
nlwfn
nlwin
nlwin
PRI
PRI
PRI
NILAR
nwin
nwin
wlwin
nwin
NILAR
WL
WL
wiwin
wiwin
wiwin
wiwin
YN
YN
YN
YN

NUILAR
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H62BPA Professional Skills for Electrical & Electronic 3 WUIWAN

Engineers
H62EDP Electronic Engineering Design Project 3 VATeinl
H62ELD Electronic Engineering 6 nein
H62NUM  Numerical Methods and Contextual Electrical and 3 nein

Electronic Enginering

H62SEP Software Engineering Design Project 3 Miwin

2.2.2.2) 180N 8 UNINEB LT NT1VIad Aasa Ul

COMP1917
COMP1927
COMP2121
COMP2911
COMP3222
COMP3211
COMP3601
ELEC2133
COMP3231
COMP4601
COMP4920
COMP4930
COMP4931
COMP3311
COMP3331
COMP9315
COMP2911
COMP9517
COMP4335
COMP4336
ELEC3104
ELEC3105
ELEC3106
ELEC3114
ELEC3115
ELEC3117
ELEC4120
ELEC4121

Computing 1

Computing 2

Microprocessors & Interfacing
Engineering Design in Computing
Digital Circuits and Systems
Computer Architecture

Design Project A

Analogue Electronics

Operating Systems

Design Project B

Management and Ethics

Thesis Part A

Thesis Part B

Database Systems

Computer Networks and Applications
Database Systems Implementation
Engineering Design in Computing
Computer Vision

Wireless Mesh and Sensor Networks
Mobile Data Networking

Digital Signal Processing

Electrical Energy

Electronics

Control Systems

Electromagnetic Engineering
Electrical Engineering Design
Thesis — Part A

Thesis — Part B

a

~ ~ A~ A AP AP AP AP AP AP AP A 4rr+rrrrrrrrrrrr -+

PRI
WL
PRI
PRI
nlwfn
nlwfn
nlwfn
nlwfn
PRI
WL
WL
NN
nwin
nwin
nwfn
wlwin
NN
WL
NN
WL
wwin
wwin
wwin
wwin
NN
NN
NN

PR
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ELEC4122
ELEC4123
ELEC4611
ELEC4612
ELEC4613
ELEC4614
ELECA617
TELE3113
TELE3117
TELE3118
TELE3119
TELE4120
TELE4121
TELE4123
TELE4642
TELE4651
TELE4652
TELE4653
ELEC4445

3) Ayn[ands

Strategic Leadership & Ethics

Electrical Design Proficiency

Power System Equipment

Power System Analysis

Electrical drive system

Power Electronics

Power System Protection

Analogue and Digital Communications
Telecommunications Engineering Design
Network Technologies

Trusted Networks

Thesis Part A

Thesis Part B

Telecommunications Design Proficiency
Network Performance

Wireless Communication Technology
Mobile & Satellite Communications System
Digital Modulation & Coding

Entrepreneurial Engineering

~ A~ A A A AP A AP AP APArHrrr"""PrrrErrr-s,

6

NN
VPR
VPR
VPR
VPR
nlwfn
nlwfn
nlwin
nlwin
PRI
WL
PRI
PRI
nlwfn
nlwfn
nlwfn
nlwfn
PRI

UUILAR

“u2enn

o ¢ & = a @ va a a ) oA @ a = av oy
u’ﬂﬂﬂ‘bﬂaqﬁiqiﬂLa@ﬂﬁﬂﬂq'ﬂﬁqlﬂﬂ‘lﬂwLﬂﬂa@u tu lWﬂTV]ﬂqaﬂiu@jquijuual’ﬂu’]%qLaaﬂLai‘lﬁJuaEJ

A1 6 NUIWAR
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3.1.4 WHUNISANE

Wwingndessiumans nauunisdaseindmiuninansimnssumansinda a1v13n

Frnssulnih (ndngesnwdangu/manansusuuss w.a.2561) (mangasusuls) Linad

Yn1sAnuN 1

MAseud 1 VaVelal
28.100 3FITUAMIVIAINT 0
A.111 Lmagé’a‘ﬁugm 3
9n.100 NSIMNIAINTIU 3
M.123 wilitugu 3
M.133 Wanddmsuieng 1 3
M.173 UfTRnsiaiiitugiu 1
m.183  UfuRmsHAnddmsuIang 1 1
35.100 wallesiunisasiiounleym 3
15.104 N15AM 91U WaTIILUBELNTITUY 3
15.050 NSRAIUNYENW1DINGY 3

(Ldfunefin)

393 20

maceui 2 PR
18.101 mmﬁlﬁaaﬁuww‘im%w‘immsumam% 1
10.121 AR IAINgsy 1 3
A.112 SUIRdAIATEILazLAaRdaUsTENA 3
M.134 Wanddwmsuieang 2 3
W.184 UfuRnsidnddmsuienns 2 1
¥5.109 WinnssuAunsEUIUNISAREUTENOUNTS 3
15.108 NSHAUILAZIANITAULD 3
15.105 Tinwensdeansdenivdangy 3
394 20
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Unsfinwd 2

MABeud 1 i
19.202  NAAERTIAINTIN — ADRUAIERNS 3
w240 mMTieTgisasini 3
.201 Uﬁﬁamiﬁugmmﬁmﬂiiaﬂ,w% 1 2
A214  aunsseuNus 3
W.242  ANI0ONKUUINATAING 3
m101  msdeulvsunsunenfinmeditedy 3
M.200  aderandimnssuliin 3
aw21d  awdnguiionsdernuming 1 0
394 20

MASouT 2 i
M202  UFTRnsiugumeimnssuli 2 2
W.210  dygaumazszuu 3
W.220  vguijawiuudmanluli 3
W241  qunsaiayasasdidnusedndfiugm P! 3
w211 vguianuihandulaznszuiunsdy 3
w260 peadnsnaludi 1 3
15.107  VinwzAIadiun1swAUgym 3
aw215  awdnguidiionisieraumang 2 0
394 20
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Unsfned 3
AASEUN 5 WU2BNA
301 UfTRnsmamnssului 2
w361 nsesnwuusyuulilasiuswaes 3
15.106  ANUARASIIATIALALNISERANS 3
593 8
Aasuledyanyl
wUURB AN A S

! ¥ Y & a a x a ¢
*P1 nguAnuisuitugumMamnssuliiuagesdidnnsetngd
wruddylnindeans
*C1 nguanudsuiugumamnssulihuazdidnnsetlind

wHuN15A N luYIatassdgnding s uvInerselualiiusudeandaainnisneisiedvg
W Ine1aesIsUenansiudun 1 dnfnwasiaunslldne a aminerdeluanusiudieiioseu

TEINMNTOAUNENENS

Un1sAneN 3

mansanend 6 yiena
XXX Fdnevialy 2
XXXXX A uden 9
FREY 11
ﬂ’]ﬂﬂ']iﬁﬂ‘l?}']ﬁ 7 VLNl
XXXXX  Aruden 15
37U 15

Yn1sAnwi 4

AANSANYIT 8 yU28NH
XXXXX  3yden 15
593 15
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AAMSANEA 9 nienn

XXXXX 9880 9
XXXXX Awantas 6
99U 12

3.1.5 A195U1YSI8IYI

1. 3vdnwialy
daudl 1
nuIndIANAIEAS (Social Science)
15.100  wallesiunisasilountym 3 (3-0-6)
TU100  Civic Engagement

Ugnils3ndniin unum wazmiianusuRaveuvesmsiduaundniidvesdsmslugiuznaiies
lan KuNszUILNIEINYAIETE WU MIussen nsedusensdAnwiiieg gnuludu lnedndne
dpsdavinlasanissased ieliAnnsiug vieinmsivdsundas luussifudiavle

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.

¥5.109  winnssuiunszuiuAngUsEnounns 3 (3-0-6)
TU109  Innovation and Entrepreneurial Mindset

n1sUsiliuauideanarnisasndenialud N1sAKaENITINWNULUUAUTENBUNIT A3
Andulanarnsiungsia nsdeansilegsiakarnisasiusegelaegradiusednsam nisainuasu
d‘ L
RTRGAH

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business

communication for delivering concept or initiative in an efficient, effective and compelling manner.

Social shared value creation.
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NUIANYBAEAT (Humanities)
15.108  NMISWAILILAZIANITAULD 3 (3-0-6)
TU108  Self-Development and Management
nMsdansuaznsUudAuialuduminederunaenurannaneuasiEinw ns
WALYINBENEIANLAZANAAANNDITNAL NSITTAAULDILAZNITINLHUDUIAR ﬂ’]iﬁ&uﬂ”lﬂﬁl%&lui
naonTin uazn1seyiuAuiBussiauguLaziIndTuLaz fu
Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self understanding and planning for the future. Personality and social

etiquette. Learning to live harmoniously and respectfully with others and the society.

RUININIAEASAUANAAIEAS (Sciences and Mathematics)
15.107  VinwzAdadunsuAdgm 3 (3-0-6)
15.107  Digital Skill and Problem Solving

Wnwen13Aadamuind on1sudtymiuazniswaulenalut dudsnuuasiasugia
awannsaludumuarnnsdieansaunaldedefiuszansan nsdsaduanudetievesansauma
msndunsesazdnnisasauneegrafusyuu nslduazasserussuduiava nsdeaseeulatiogad
21N

Basic computational thinking skill for solving problems and developing new social and
economic opportunities. Efficient access and search for information. Information reliability
evaluation. Filtering and managing information systematically. Ethical digital usage and professional

online communication.

MunN1Y1 (Languages)
15.050  MISHAILYINYENWDINGY 3 (3-0-6)
TU050  English Skill Development laiumiein
Anvinwearwdingulusyauidaiu laua n1sfla n1swa n1581u N1sWgy WeysNIg Lite
< & o o o o
Wunugnilumsimunvinvsnwdinguszausety
Practice basic skills for listening, speaking, reading, and writing in English through an

integrated method. Students will acquire a basis to continue to study English at a higher level.

15.104  N13AR 81U LazlTeuseeinaTalg 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing
WAL NYENITANDE19TITUYIUNIUNITAIAININ N1TILATIZN NISAUATISH wazNIT

Useiliuen Wauvinweniseruieduansedidny Wilagasaune inual auufgiu nangruatuayu

A o

nsldwsmaiiinlugdeasuvesnudeu Wamnvnvensideusaninnufnivegndmaratasn1siliou

KU 9

a

WIYN13 $InaenennuAn wazieulestalaliniuLNNeIveInULeY TININEINNTNONBMANg LAY

1

PoyaunlilunisaisassAanudeulaeg1aiusz@niam
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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.

15105 vinwennsieansfien1sdangy 3 (3-0-6)
TU105  Communication Skills in English

Wannsinwensils e 810 wazideunvidingulay aduauaiunsalunisaunuiiile
wanasunrudaiu uavniseny devhenudiladeninnslumanise Mieadesiuininves
unAnw

Development of English listening, speaking, reading and writing skills, focusing on the

ability to hold a conversation in exchanging opinions, as well as reading comprehension of

academic texts from various disciplines related to students’ field of study.

15.106  AMUANASINATIARALNADEAS 3 (3-0-6)
TU106  Creativity and Communication

nsrUIUNISAneg9ad19asse TnefinsAndinndiduesduseneudfy wazn1sdeans
auAadanadliiAanadugvsosnamngaunauiundiny Saussm aninundey ﬁgﬂmzﬁuuﬂﬂa
99ANT LazdAw

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels

dw.214 m‘m5@ﬂqmﬁamsﬁamwwma1 0 (3-0-6)
EL214  Communicative English 1

FwdsRuneu : @ould ¥s.105

fAnelunsits nswn nseu madeuhufnssufigadudunsfing wu nseiusgludu
Bounagmevhaungudes thanwavansndeans uazswmseAumelutudsusuiudvesniwld
9g193UTEANT AN
o msym: fausinuzynunsesndenusingy Wy mafisuifsadesaznadindrotu Anoen
desioradutiymilunnsdingu

® NS Beuiduusznourediesny wu untiazunasy

o n1sila: wWrlatielaymisnunisile dmsulindnwivnilne wu deanflsenn wazauassadus Tunisils
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o mssu: Beuimdminazianiadnluideeg Founaitlunisey wu mssudulernuuazans
UTNIATIZN
nsiana: 1Wu S (4l6) waz U A4le)

Prerequisite : Have earned credits of TU105

Practising four skills through academic activities such as discussions and group work;

communicating with and contributing to discussions with native English speakers effectively.

®  Speaking: to improve pronuction skills based on phonetic charts and to practice pronouncing

common problematic sounds in English.
®  \Writing: to study essay writing such as how to write introduction, body and conclusion
® |istening: to study problematic sounds and become familiar with common listening problems
®  Reading: to study vocabulary and practive different reading strategies such as reading for the

main idea and critical reading

Assessment criteria: S(Satisfactory) and U(Unsatisfactory)

#9.215 m‘mé’mqmﬁamiﬁamwwma 2 0 (3-0-6)
EL215 Communicative English 2
Fdaduneu : aauld @w.214 v3e Seunseuiu av.214
fmuinuenennsingullaudstuiiazanmnsadiiunmsefuneludutou wesdeansiu
Wivesnwlaegadiusednsam
tndnwideddinueils wa 81u Wou WevinAnssufiduasumsdomauas mavihaunguludy
Seu
o My Bowinuedisudulumsine wu Augnilunsmenumihduiaenisnagunsma
®  n5Wew: NsWeusEAuUsSTlen deniuasgeniny
o nsile: iladeligmsunisilsvesindnueilng wu deedtilsenuazguasindus Tunisils
® 198U BEudNaItn19eu WU N138IWET wag N1581WTITATIZA BNdl N1TENUNAINTLIA
g1IALYIIMUURNR
Prerequisite : Have earned credits of EL214 or taking EL214 in the same semester

Participating in classroom discussions and effectively communicating with English native

speakers; performing communicative activities in class using English.

® Speaking: to practice academic speaking skills such as oral presentations and speeches

® \Vriting: to practice sentence and paragraph writing and summary writing

® |istening: to study problematic sounds and become familiar with common listening problems

® Reading: to study reading strategies, such as speed reading, critical reading, reading extended
text and doing exercies

Assessment criteria: S (Satisfactory) and U (Unsatisfactory)
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1. fnw e uAnenaesIIuAEns
W.123 eifiugu 3 (3-0-6)
SC123 Fundamental Chemistry
lassadisonon USuaasduius Wuseindl auufvedsnnsnsuninwasunsuddu uia
YoUNAINAZAITATAIY VDILDI gaunall aaunarmans aunawniuasnin-tua il wdduvsd
Atomic structure, Stoichiometry, Chemical Bonds, Properties of representative and
Transition elements, Gases, Liquids and solutions, Solids, Thermochemistry, Chemical kinetics,

Chemical equilibrium, Acids and bases and Electrochemistry

W73 UiiRnsiadiugu 1(0-3-0)
SC173 Fundamental Chemistry Laboratory
AdsAuneau ¢ Aefine MiIeAnwInTounU m.123
UFURnsIEuANNINIg U T m.123
Prerequisite: Have taken SC 123 or taking SC 123 in the same semester

Experiments related to the contents in SC 123

M.101 mMsdeuiusunsuneninmediosdy 3 (3-0-6)
CN101 Introduction to Computer Programming

nEnmsiugiueoufinmes ssdusznaunsuinmesnmahauiuiuesansiazeenduid
nMs@sulusinsunwreNiames nsHaNuNRsulusunsuADLRIW DS

Computer Concepts, computer components: Hardware and software interaction, Current

programming Language: Programing practices.

2. Anwn a wanInenaeluausauiie

seAmAnwhluTdndeu o uminerdewiionhousn

H61RES Introduction to Renewable and Sustainable Energy Sources 3 YN
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 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 YN
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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 nein
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 VATelihl
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.

N11440 Entrepreneurship and Business 3 nein
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 YN
Lecture topics include : What is Marketing?
Strategic Marketing Planning

Buyer Behaviour
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Marketing Research

Segmentation, Targeting and Positioning
Managing Products

Pricing

Marketing Channels

Marketing Communications

Services Marketing

N12814 Introduction to Business Operations 3 VATeihl
The scope and importance of operations management in both service and manufacturing
businesses. IT 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 globalised 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.

N12412 Marketing Management 3 nein
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 nein
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 YN
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The module will introduce students to the corporate investment and financing decision

as well as the interaction between the investment and financing decision.

sedvdnenaluiidngeu o uvinendewisiuemiiad
GENC6007 Marketing in Today's Society 4 VATeinl
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 VATelihl
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 regulated. 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

5. Protecting intellectual property and reputation, covering copyright, trademarks, and defamation.

GENC7003 Managing Your Business 4 nein
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
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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.

GENTO708 International Governance in the Twenty-First Century 4 Miwin
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 VATelihl
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 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 a4 nein
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. v nanie
2.1 %%awnzﬁugm
211 nguAviugiunsadnananiuasinendans
W.133 Wanddmiuiming 1 3 (3-0-6)

SC133  Physics for Engineers |
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Maedouil use ANUTTE ULASNEIIY NSTY mﬁmﬁlauﬁluuumu ﬁmqiuamwama
mnudaveuuaznisuanin vedlva msdunazedy @eswaznisUszend anudeuuarnauiaatives
fw npdedl 1 wag 2 vesgumwamans

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

theory, the first and the second laws of thermodynamics.

W.134  WENddmIUImNg 2 3 (3-0-6)
SC134  Physics for Engineers |I

WUsAuneu : laeAnwl m.133

Usggliihuazaunuliih ngueamd dndluin anuglnil leddinesn nzualnin 2sasliih
nszuansiuargUnsel  wiivdnuazwimdnliin  mswdenhwivdnueznguesisied  Fuvileni
2aslinsEuaady noufeduwimdnlifiuaznisUszand was lauduasvimugUnsal n1sagvion nnn

4

91 MsLaEAUL Msunsndenuayinanlsisdu ?\I?ﬁﬂaqﬂl‘mﬂ

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.

W.183  UJURnsiaAnddwmsuiang 1 1(0-3-0)
SC183  Physics for Engineers Laboratory |

UFtRnaAeaiu msfauazanueranadou ussagnisiadeudl ndsanu luwudy pdu woy
ANNTBU

Laboratory practices involving measurement and errors, force and motion, energy,

momentum, waves and heat.

w.184  UURnmsanddmsuIang 2 1(0-3-0)

SC184  Physics for Engineers Laboratory |I

[

UfURNMsRIAU auuwivanlilin 2sasuaziniossioanislni iaumans wazidndgalul

Laboratory practices involving electro-magnetic fields, electric circuits and instruments,

optics and modern physics.
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ALl uARARANUEIY 3 (3-0-6)
MA111 Fundamentals of Calculus
CY a a s o & o dy kg [ v 6 aQ o 6 [ A%
Ul leAlnrans  syuuduiukarilsnduilowy  uaanadeyiuswasUINusvosilsndum
= aa oA o & ¢ v s a v ¢ a a o &
LUTLAEY  AUAANABLUDY BUNWUS  UazNITUTTYNADUNUS  UHBIUNUS  ALANTIIMIUIHUSLAZNIT
Uszgndusnus  Usiusldnsswuy eynsy vquivesmdaasvasilanduiiugin nsmusiusidiaiee
X o
WUBIRIU
e : lidumhefaligindsdnuvteaeuld a.211 v A.216 Wis A.218 wse 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 : There is no credit for students who are currently taking or have earned credits of MA 211

or MA216 or MA218 or AM101

Al12  svedadiessilaswaantaUszend 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus

Fwdsduneu : aeule A.111

sadatiesed Al fvndavesnmeslutiofiaudd Wy svu uasinludigiian
17 afln anwsioiiles eyifus uasUSiusvesilsiduminnes uragdavesiladduaTmvanefuysuas
nsUsEend Usitusmududesiu Uiusnuiin nuifunvenmd n3u uazaland msiesesiySeduay
aanguasnIsUsEENa

Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional space, line,
plane and surface in three dimensional space, limit, continuity derivative and integral of vector
valued functions, calculus of real-valued functions of several variables and theirs applications,
introduction to line integrals, surface integrals, Gauss’s Theorem, Green’s Theorem and Stokes’

Theorem, Fourier and Laplace analysis and theirs applications.

A.214  aunisilseyiug 3 (3-0-6)
MA214 Differential Equations

Aussuney : @aule A.112 %38 A.219

T |

AUNISTIDYITUSAUA NI dUNISITIYRUSIUAUADY auNTeyRusIdLduenius auns

[

Weeyiusweduldionius  aumadseyiussuduas  wamaslugUaunsuveaunIsIdIouius B

KU

34



[
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Tidadudesiy mshluldudtammdmnssu

Prerequisite: Have earned credits of MA 112 or MA219

First order differential equations, second order differential equations, homogeneous
linear differential equations, nonhomogeneous linear differential equations, differential equations
of higher order, series solution of linear differential equations, special functions, partial differential
equations, the Laplace transform and Fourier transform, introduction to nonlinear differential

equations, applications engineering problem solving.

2.1.2 nguivinugIuMIAAINTIY
N.100 NFIANIAINTTY 3 (2-3-4)
ME100 Engineering Graphics

auddresnadeunuy wesdionazdtld nadaudunariisnes mawTeunudeuiuy
svadaUszgnd MIszyruakasitannile madeunineslsnatiin mmfiaveFea nsdeunm
paeiiaial MwaaLarn Ity nsldrsuiiwesslunulsuLuy

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

drawing. Freehand sketching. Sections and auxiliary views. Computer aided drawing.

28,100  A39555UAMTUIFINT 0 (0-0-0)
CE100 Ethics for Engineers

95581U55UIANTIN Hansynuveanaluladrediny JaymiiasUseiiun1aniuasesssuuay
ASTTN wumaLdlunaenaunistesdu ieliliiAnnsdfinaniudnvag uniaimnssudiusieg
N911921lATINITOUTLAST LT TIN Lﬁaﬂ’wmﬂmﬁssmazﬁaﬁim Yonaduseau S vise U

(WhswRnssufuTimennEmnssumansintu)

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.

20101 arwdifesfunaindnimnasuenans 1(1-0-2)
CE101  Introduction to Engineering Profession

JFiemnssy unumuasmiivedimns Iemnssuanuiine vdngmsuasmsiSeumsaeusy
AEINTINAENS 3smﬁugmmﬁwmmam%uaﬁmﬂismmam‘ AU URAYE UG TN UTINYRTIAINT T3NS

doansduiunumnaimnssuwaluladanseumeduiunumnaimngsy. Msundemmaimnssy Ay
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YRIMINAFRU MINARBY LALNISLEUBNE ﬂgwmmﬁmﬁuéwﬁﬁmﬂi Imnnsiuanulaendy Ieansiudn
wavdunndon dmnstumsianmallad reufiameslumuimnssy mmiﬁugmumﬂﬁﬂ’amilﬁ'mﬁ’u
gunsnl iRedle wamiedesdng nemABmande uasmsliiesesdlerlunugnamngs

Engineering profession, Roles and responsibilities of Engineers, Engineering fields,
Curriculum and courses in engineering, Basic science and engineering subjects, Responsibility and
ethics for engineers, Engineering communication, Information technology in engineering, Problem
solving in engineering, Importance of testing, experimentation, and presentation, Basic law for
engineers, Engineering safety, Engineering and society, Engineering and environment, Engineering
and technology development, Computers in engineering, Basic knowledge and practice in tool

and machine, Manufacturing process, Usage of meaturement tool in industrial work.

10121 J@R3mngsy 1 3 (3-0-6)
I[E121 Engineering Materials |
ANUFNRUSTENINe 1aseasne audd nTeuIuMSHEn warnsUsEenAldueINguIfINTTY
vdn o Tavi wedwes 1wiind uas Tasman unugiiana audiniena wagmsideuanmnuesian
Relationship between structures, properties, production processed and applications of
main groups of engineering materials i.e., metals, polymers, ceramic and composites; phase

equilibrium diagrams mechanical properties and materials degradation.

Juriidnseulasniadviiaanssulnia
1. A aNIZAIY
W.200  pdaaansIaanssulni 3 (3-0-6)
LE200  Electrical Engineering Mathematics

TUAMMLTAE: NUNIUINRDITWAZEING UToTnNWes N1sulanTaLdi SsUUTaeaunITids
wu Jgymendnuaiziany wuudaesmadmnssulni nsudasiSiesiaraaty uaznsussendld
NMTBATIERTITOU T1UToukas TATUToN NMIMUTHUSI Tt NGl 5T67

Linear algebra: review of vectors and matrices; vector spaces; linear transformations;
systems of linear equations; eigenvalue problems; models in electrical engineering. Fourier and
Laplace transforms and their applications. Complex analysis: complex numbers and functions;

complex integration; residue theorem.

w201 msHadumdmnssu i 2 (1-3-0)

LE201 Electrical Engineering Practice
nstindufiugiufiouusihmslfiadestiotauargunsaline luruimnsslnih
Basic practice to introduce students to basic equipments and measurements in

electrical engineering.
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M.202 Ug’jﬂ’ﬁmiﬁugmmﬁmﬂﬁﬂvﬂﬂw 2 (1-3-0)
LE202  Basic Electrical Engineering Laboratory

Avdsduneu : aauld am.201

UftRnstuguluhdedaqmeimnssulni

Prerequisite : Have earned credits of LE 201

Basic laboratory work on various topics in electrical engineering.

w210 dygnazszuy 3 (3-0-6)
LE210  Signals and Systems

Ftaduneu : aauld A.111

Funauagsruusuudedomianauasuuulideromiaan ssuuidaduliduusivdsuny
11 MyieTgissuulaedsnisudaniites Insuvasaidat uariinisuuas Z nsuszenddaayiu
wazszuUluUMAImMNTIL MIlATeidygiunazszuulnemalinuuuviuads

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.

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

Jvaduneu : aauld A.111

nénnslowuvainsdunaraliiuiuou anuasu fuUsds nszuaunsdu s
Usggndvnassuudeans msussanadnanal ssuumuauseluli

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.

M.220  wguauundiuanliih 3 (3-0-6)
LE220  Electromagnetic Theory
myiwswinewes auwliihaded dtuaeladanesn anuglni nssuanisthuasnssianmsmn

PRI duswividnadieng Taqualwan enuwmienh awaivan i iaeumua aumswndioa
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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.

W.240  MFIAsIEasinin 3 (3-0-6)
LE240  Electric Circuit Analysis

29AUIENBUIIDT MTIATIERLUULRUALAZLLY wqwﬁ’miﬁ mmmﬁmﬁmazmmaﬂﬂﬁw N9
Suruniauazdusiuans muansiemaes 1993ds AC svuuliihanua

Circuit element, node and mesh analysis; circuit theorems; resistance, inductance and

capacitance; first and second order circuits; phasor diagram; AC power circuits; three-phase systems.

M241  gunsaluazrsasBidnnsedndiiugiu 3 (3-0-6)
LE241 Basic Electronic Circuits and Devices

Fvtaduneou : aauled 29.240

la39a519 Audnvae uavinuevenisinnuredlalen 2asUssgndvatlalon 19asumnasdielil
NIEUANSY 1AT9aN AnNENwE LaglnuaueINISYINIUYINTIUTAMOTUUY BJT wae FET v1udames
Tur99s9ened QI wazaing N1TLULEENIIUTELABS WANN1TILATIERIATAYYIUTUIALAN
wUUT1aRIRUNIalkUY 2 uag 3 ¥1 oeluenduaziarsussand

Prerequisite : Have earned credits of LE 240

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.
W.242  N1580NLUUINATAING 3 (3-0-6)
LE242 Digital Circuit Design

N159ONUUUKAZNTATINNITAE Usenaumeide svuudiuiu sia Avadlayau 1adnine
ﬂ’liEJEJﬂLLUU’Nﬁ]‘JIaﬁﬂLLUUﬂ@NiULu%’uu@aLLﬁ&’LLUU‘%Lﬂ’JUL%EJa (VI;II\?’Nﬁ]i%\ﬂﬂiﬁﬁLLa%ﬁ’Nf\]iag%ﬂﬂiﬁﬁ)

dmsunsaafvinsiiazisumensneiugivautnisideunsaiiiveas

The design and implementation of digital circuits. Topics include number
representations, codes, Boolean algebra, logic gates, combinational and sequential circuit design
(both synchronous and asynchronous). The real implementations begin with basic gates and

progress to Programmable Logic Devices (PLD).
w260  3esdnsnalulii 1 3 (3-0-6)
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LE260  Electrical Machines |

Futaduneu : aeaule 29.240

WABIAUNS 191U 2995UaaN wannsuUasasanunalvin ndsnunazndasusiy 1nseasng
uazvdnmsveAsesinsnaviievyuvesaieinsnanseuanse wazUssavsnm vdnmsuazUssavsam
vowsauladluiimilana nleudadlviaua

Prerequisite : Have earned credits of LE 240

Energy sources, magnetic circuits, electromechanical energy conversion, energy and co-
energy, construction of rotating machines, principle of DC rotating machines and their efficiencies,

principle of single-phase and three-phase transformers and their efficiencies.

w301 UfTRNsmMAenssuliih 2(1-3-2)
LE301 Electrical Engineering Laboratory
Ftaduneou : aauld w202
UftRnsTumdemaimnsauldi Suldun 29958idnmseiind ndesdnsnaluilh uazduq
Prerequisite : Have earned credits of LE 202
Laboratory work on topics in Electrical Engineering including electronic circuits, electric

machines and so on.

FvGeAuuBnaIV
18,202 NAFAATIANTIN — ADABAIERNS 3 (3-0-6)
CE202 Engineering Machanics — Statics

F1sAuneu : aaula m. 133

NTIATIINTY NYURTIANY NATINLIIENS aunavadwss nsUssendaunisaunaiulaseasng
uazaieadns gaguding noufveauuuia A namandvedlva annsila Msiseilaglivdnuesay
waflou Ladiosnmvosauna idalusudanudosvesiud lusndanuidosvesna auidesiulunis
AATIEIILLUARR 1IUA0U UazNITINIGN

Prerequisite : Have earned credits of SC 133

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.
w361 nisesnuuuszuululasiuswages 3 (3-0-6)
CN361 Microprocessor Systems Design

F10sAUneuU : doaula . 262
lulasTuswawesidosiu aminenssurenmieUssuiana szuuda madeuse oL YA
myneawaud Tnssassedlulasneulnsaiaed wosndunmuaziowiwmeiunUsvasd gunsalroisun

I leiun wosnaynsy Mudaswouzdenlufidvia uazlnwes nundamiululasreulnsaaes s
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Prerequisite : Have earned credits of CN262

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. Micoprocessor/microcontroller
applications.Embeded system technology.
2.2.2 nguivdennaienssulni

2.2.2.1) swivnden a amAnendeuvisiionfeuza
H63BPE Business Planning for Engineers 3 VATeInl

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.

H63EMA Electrical Machines 3 nein

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 VATeihld

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.
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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.

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 nein

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 eER
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.
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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.

H63PNW Power Networks 3 VATeihl

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 nein

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 VATeihld

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.
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It includes

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 VATeinl
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 VATelihl

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

hish power factor utility interface circuits

power converter topologies for high power (multilevel)

review exercise of a power electronic research paper

H64P12 Power Electronics Integration (extended module) 5 nein
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 VATeihl
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 WUILAR
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 VATeInl

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.

H640CN Optical Communications 3 nein
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

a4



formats, noise, BER, Q) Optical networks (WDM network elements, topology design, routing and

wavelength allocation, network survivability, access networks)

H63MCM Microwave Communications 3 nein
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 VaVelal
Summary of Content: 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 VATeInl

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

microprocessor implementation

practical problems in digital control

design of digital controllers using z-plane techniques

practice with CAD package.

H63END Electronic Design 3 VATeihld

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 amplifiers
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« Differential pair amplifier
« Two-stage operational amplifier

« Electrical noise models and calculations

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

various size organisations.

H63BPE Business Planning for Engineers 3 Miwin

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.

H63VLS VLS| Design 3 VATeInl
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 YN
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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 Miwin

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 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 mhgin

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 VATeihld

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
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(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 nein
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 items are based on the
PIC16 microcontroller family); various microcontroller families; introduction to larger scale

embedded systems.

H62BPA Professional Skills for Electrical & Electronic Engineers 3 VATeinl

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 nein

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.
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H62ELD Electronic Engineering 6 YN
This module will cover a range of topics in Electronic Engineering including:
+ Schmitt Trigger
+ Feedback and relaxation oscillators
 Function Generator
 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-n junctions
« 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 %uq8fia
Mathematics Numerical integration/quadrature:

 Trapezoidal

« Simpson

» Gauss-Legendre

+ use of Matlab

Numerical solution of first order ordinary differential equations:

49



 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

s 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 nein

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:

2.2.2.2) S183¥ AN QU WINBIaBustgIad
COMP1917 Computing 1 4 nein

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.
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COMP1927 Computing 2 4 nein
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 VATeihl
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 I/O interfacing (hardware and software), serial communication, timers, analog 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 VATelihl
The engineering design and use of reliable and complex systems. Object orientation and
design. Problem solving design methodologies: backtrack, greedy method, divide and conquer,

dynamic methods. Practical assigcnments, laboratory exercises, formal examination.

COMP3222 Digital Circuits and Systems 4 ATeinl

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 VATeihld

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
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principles and have some experience in the use of CAD tools to describe and simulate digital

systems.

COMP3601 Design Project A a4 VATeinl
Embedded system design team projects. Embedded system design life cycle.

Software/hardware codesign. Hardware slection process. Software development 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 VATeinl

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 VATeInl
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 4 nein

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 VATeinl
Description
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 mhgin

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 mihgin

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.
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COMP3311 Database Systems 4 YN

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 a4 VATeihl

Networking technology overview. Protocol design and validation using the finite state
automata in conjunction with time-lines. Overview of the [EEE802 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 a4 nein
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 VATeihld

The engineering design and use of reliable and complex systems. Object orientation and
design. Problem solving design methodologies: backtrack, greedy method, divide and conquer,
dynamic methods. Practical assicnments, laboratory exercises, formal examination.
COMP9517 Computer Vision 4 nein

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 4 nein
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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 VaTelihl

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.g., Mobile IP, SCTP, etc.), 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 VATeihld

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 YN

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.
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ELEC3106 Electronics 4 e
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 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 wiwin
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 nein

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
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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.

ELEC3117 Electrical Engineering Design 4 Miwin

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) 4 VATeInl

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.

ELEC4121 Thesis - Part B (Electrical Engineering) a4 nein
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.

ELECA122 Strategic Leadership & Ethics 4 nein
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.
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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.

ELECA4123 Electrical Design Proficiency - Faculty: Faculty of Engineering 4 miwin
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 nein
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).
ELECA4612 Power System Analysis Faculty: Faculty of Engineering 4 ATeinl
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.
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ELEC4613 Electrical Drive Systems 4 YN
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 e
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

ELECA4617 Power System Protection 4 YN
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
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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 VATeinl
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 VATelinl
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 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 YN
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 il WUIWAN

60



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

Countermeasures, (iii) Malicious Software, (iv) Firewalls.

TELE4120 Thesis Part A - (Telecommunications) - 4 VATeihl
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.

TELE4121 Thesis - Part B (Telecommunications Engineering) 4 VATelihl
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 VATeihld
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 VATeihld
Applications: (i) Services Required by Applications, (ii) 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, (ii) Statistical
Multiplexing, (iii) Traffic Regulation, (iv) Bandwidth Utilization. Quality of Service (QoS) (i)Definitions
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of QoS, (iiBest-Effort Service, (iilGuaranteed 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,
(iDQueuing 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, (ii)Designing a
Network For End-To End Performance, (ii)Network Design Tools (iv)Network Scalability (v)Measuring

Traffic and Performance.

TELE4651 Wireless Communication Technolgies 4 VATeinl
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 4 nein

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 YN
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
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analysis. Digital Receivers:carrier and clock synchronisation. Information theory: entropy, channel

capacity, source coding. Channel Coding: block codes, convolutional codes.

ELEC4445 Entrepreneurial Engineering 4 nein
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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