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ElectronicEngineering

Course Description

(Unless otherwi s specified, dl are3-unit temm courses of three hoursof |ectureand one hour
of tutorial per week.)

ELE 1110

Basic Circuit Theory

1st term

Badc drcuit theorems, mesh and nodd analys's; modified nodd analyss, Sate Equations.
Topological formulation of circuit equations. Transient and steady-gaeanalyses AC circuits.
Frequency responses P-N junction diode; bipolar and uni pol a trans gors; diode and transistor
models largesignal and amall signal analyses operation amplifiers.

ELE 2110

Electronic Circuits

2nd term

Bipolar and FET amplifiers. Differentid anmplifiers. Operational amplifiersand applications.
Frequency response of amplifiers Feedback principles. Oscillators multivibrators and wave
generators. Logic drcuits: ECL and CMOS Studentsare advised to take ELE 1110 before
taking this course.

ELE 2120

Digitd Circuits and Systems

2nd term

Digital circuit technol ogies of logicfamilies circuit characteristics: noiseimmunity, oading
effect, fan-in and fan-out, logictiming analysis. Analysis of TTL switching circuits.
Combinational logic design techniques: Boolean algebra, K-map and QuineMcCluskey.
Functional blocks of combinational logic. Sequential logic circuits. Synchronousand
as/nchronoussequentid machinedes gn procedures. Digitd sysemsdes gn. (Not for sudents
who have taken ERG 2020.)

ELE 2210

Electrical Technology

2nd term

Electromagneti smand magnetic circuits. Sngle-, two- and threephasecircuits Direct-current
machines. Transformers AC synchronous machines. Three-phaseinduction motors. Sepper
motors. Two-phase servomotors and single phase induction motors. Power electronics.
Eledrical Measurements.

*ELE 2230
Computer-aided Electronic System Desgn

ELE 2240

Control and Electrical Technology

1st term

Linear approximation of engineering systems. Trander function and block diagrams Trangent
reponeandseady saeerors Characteristic equation. Sability andysis.Rootlocus. Control lers
and compensators M agnetic drcuitsand transformers. Three phase circuitsand power systerms.
Alternatorsand induction motors. Direct current generators and motors. Feedback control
sygemswith synchros and direct current motor actuators. Sudentsareadvised to take ERG
2030 before taking this course. (Not for studentswho have taken ACE 2030.)

*  Cour soffered in 1999-2003.



2 Full-time Under gr aduate Programmes of Study

ELE 2510

Microel ectronic Devices

1st term

Fundamentals: atoms, bonds crystd structures electrons in solids band gructure effective
massand the Fermi Energy . Conduction in semi conductors: intrinsic, extringc, drift, mobility,
diffusion, recombination, Hall effect. Junctions metd/semiconductor, p/n, breskdown, MOS
diode. Transistors: MOST, JFET, MESFET, BJT. |.C. fabrication: layout, lithography, layer
formation.

ELE 2860

Professional Engineering Practice

2U; 2 Lect.; 2nd term

Introduction to engineering: engineering practice; professional ethics; professional societies.
Indugtrial environment: socid gructure; the trend of globa and local industries. Engineering
management: project management and design; health, safety and environmentd i ssues; qudity
control and assurance. (Not for studentswho have taken ELE 2880 or MAE 2880.)

ELE 3010

Introduction to Lasers and Photonics

1st term

Thiscourse isintended for undergraduate engineering and sciencestudents. It coversthe
basic physics engineering and sysem aspectsof various | asers and a broad range of photonic
technologies. Thiscoursethen addressestheir important rolesin modern information sysems.
Thecourse contents includethebasic principles and the engineering applications of lasers
and photonics usng red-lifeexamples fromawiderange of photonicsinformetion systems
including state-of-the-art optical display, opticd sorage, optical communications and optical
Sensors.

ELE 3210

Andog Integrated Circuits

2nd term

Ideal and non-deal op-amp characteristics. SACE models and smulaions CompleteDC,
smal signal analysisof a 741 typeop-amp including internal design. Noise consideration.
Applicationsand design techni ques: cument and voltage sources current to voltage and voltage
to current converters, regulator, band-gap reference, switching regulator, activerectifier,
logarithmicamplifiers, Gilbert multiplier, phasedetector, activefilters digital to analog and
andog to digital converters, temperature compensation. Basc phase lock |oop theory and
applications. Students are advised to take ELE 2110 before taking this course.

ELE 3230

Microprocessorsand Computer Systems

1st term

CPU registers and control units, Addressing modes and instruction set. Bus and data path.
Memory sysems Input/output techniques: programmed 1/0, interrupt and DM A. Assembly
language and programming techni ques. Computer/microprocesor gpplications. Case study
of a computer/mi croprocessor sysem. Studentsareadvised to take ELE 2120 or ERG 2020
before taking this course.
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ELE 3240

Medical Instrumentation and Sensors

1st term

Foundamentd conceptsof the design of ingrumentati on and sensor. Electrode theory. Wird ess
electrodes Tranducers Biosensors. Applicationsof microprocessor system for measurements.
Micro-controllor based measurement sysems The origins and measurements of bioel ectric,
ultrasonic and bioaccousti ¢ S gnals. Applications: d ectro-bi oimpedancemeasurements, cochlear
implant devicesand transdermal drug delivery systems; and distributed random Functional
Electric Stimulator. Electrical safety and hazard.

ELE 3310

Basic Electromagnetic Theory

1st term

Review of vector analysisand differential equations. Stationary fields. Maxwell' sequations
and time-varying fields. Scalarand vector potentid. Waveequations and solutions. Hane
waves. Transmission lines and waveguides. Microstrip lines and passive drcuits. Numerical
methodsin electromagnetics. Students areadvised to take ERG 2011 before taking this
course.

ELE 3320

Introduction to Optical Communications

2nd term

Comparison between optical and non-optical (such as copper-based and microwave)
communi cations Theory of did ectric opticd waveguides. S ngle-mode and mul ti-mode opti cal
fibres Propagati on of optica wavesin fibres Fbre parameters and measurement techniques.
Manufacturing and splicing of fibres. Fibre components for communication systems.LED
and laser diode sources Detection and amplification of opticd signals. Techniquesfor optical
signal enhancement. M ultiplexing techniques And ogand digitd optical trangmisd on systems.
Students are advised totake ELE 2510 and 3310 before teking this course.

ELE 3330

Wireless Trangmission Systems

2nd term

Commonwird esssysgemsand intemationa communication sandards. Antennafundamentals.
Antennaarrays Applications: mobil e phone handset, basegati on and trunk antennas Antenna
measurement techniques. Ropagation basics. UHFand microwaveline-of-g ght links Propagati on
over suburbs urbanaress,intoand i nd de buil dings Multi path fading mode s Wi deband channd
characterization. Fropagation measurement techniques Introduction to radar systemand satellite
communi cation system. Students are advised to take EL E 3310 before taking this course.

ELE 3340

Andogand Digital Communicationsin Noise

1st term

Revidon onnoise, and filtering and bandpassnoise. Effectsof noisein AM and FM sysems,
pre-emphasis and de-emphasis; effects of noisein digital modulation s/stems, optimum
binary receiver, coherent and non-coherent reception of ASK, FSK, PSK, DPSK, M-ary
communications. Introduction to information and coding theory. Studentsare advised to
take ELE 3410 beforetaking thiscourse.



4 Full-time Under gr aduate Programmes of Study

ELE 3410
Random Processesand Digital Sgnd Procesding
1st term

Random vaiablesand random processes. Gaussian processes Corrd ati on functionsand power
spectral density. Filtering of random processes. DTFT, DFT and FFT. z-transform and
inversez-transform Frequency responseand dability of discrete-time systems. Student are
advised to take ERG 2030 before taking this course.

ELE 3510

Solid Stete Electronics

2nd term

Introduction to quantum mechanics: particlewavenaure of electron, Schrodinger equations,
electronsin 1-D potential well and potentid barrier. Hydrogen @aomand the periodictable.
Properties of bonds. Concepts of band theory of solids. Free electron model of metals.
Case studies of el ectroni ¢ properties of materids: semiconductors, diel ectric and magnetic
materials superconductors optod ectronic materi als, and some other advanced applications.
Studentsare advised to take EL E 2510 beforetaking this course. (Not for gudentswho have
taken ELE 4570.)

ELE 3520

Circuit CAA and HW Description Languages

2nd term

This course ischaracterized by itsrequirement on students toleam el ectronic desgn tools
through practical exercises Circuit Level - SPICE as a hardware language, circuit analysis
using PSACE, PSPICE analog behavioural models and model parameters. Logic Level -
Electroni ¢ design domai ns, hardware decri pti onlanguages AHPL, VHDL and Verilog. System
Levd - Introductionto SpecC. Engineering drawings introduction to computer graphics.
Studentsareadvised totake ELE 2110 and 2120 beforetaking thiscourse. (Not for students
who have taken ELE 2230.)

ELE 3820
Electronic Engineering Laboratory
1U; 4 Lab.; 2nd term

ELE 4110

Bioelectronics

1st or 2nd term

Electrical safety and hazard. Interference and shielding. Nature, measurement and special
considerations of bioelectricd dgndsin general. Generation, propagati on and measurement
of biopotentials ECG, EEG, EMG, EGG, ERG, ec. Natureand application of bio4 mpedance.
Bio-ingrumentation techniques and special cons derations Topicsin bio-electronicsof recent
interest.

ELE 4120

Bioinformatics

1st term

Bas ¢ concepts of bioinformatics engineering; datebasebasics, text, visual and multimedia
data representation, acquisition and presentation; computational and gatigicd methodsin
biological systems signal process ng and knowledge engineering in DNA sequenceanalysis;
introduction to genetic engineering.



Electronic Engineering 5

ELE 4190

Biomedicd Modelling

2nd term

Basic physiologic systems neuromuscul a system, auditory system, pul monary-cardiovascular
sysem etc. Renewal process Bioel ectric phenomena: action potential's, cellular membrane
modéds, volume conductor models, ECG, EMG, EEG, etc. Biomedical modelling: lumped
element modd , bi ol mpedance, medicd ultrasound, di ers on effects, andotoacoudic emissions
Topicsin biomodel ling of recent interest. Prerequisite ELE 3410.

ELE 4210

Network Synthesis

1st or 2nd term

Basic network theories. Analysis and synthesisof passive and active networks. And og filter
design. Approximation and opti mization methods. Analysis and desi gn of switched-capacitor
filters. CAD forfilter design. Recent trend.

ELE 4220

Multiprocessor System, Implementation and Applications

2nd term

Introduction and classification of pardlel and multiprocessing. M ultiprocessor architecture,
analytical modelling, operational analysis, simulation and bench-marking. Applications:
transputer system, fault-tolerant system,image and signal processing system. Prerequiste:
ELE 3230 or itsequivalent.

ELE 4230

Microprocesor Design and Organi zation

1st term

Advanced topicsin microprocessors. Microprocessor design: CISC and RISC, processor
design, control design. System organization. Memory organization: virtual memory and
cache. Parallel computer architectures. Associative processors and memories.

ELE 4310

Telecommunication Systems

2nd term

Revision of communication fundamentas. Theoretical andysisof digital communicaion
sygems. El ectronic communication circuits. Practical circuit realization and enhancement
of noise performanceof selected communication systems.

ELE 4320

Microwave Electronics

1st term

Revidon of transmission line theory, Smith chart and principles of impedance matching.
Microstrip lines. S-parameters. Microwave network analysis. High frequency electrical
characteri ¢i csof microwave components. Noi e andys s Microwave circuit design principles,
CADtoolsand fabrication. Microwave measurement techniques.

ELE 4410
Advanced Digital Sgna Rocessing and Applications
2nd term

Realization of discrete-timesystems and finite word length effect. Design of FIR and IIR
filters. Time-frequency analysis. Optimal statistical filtering. Adaptive filtering. Spectral
egimation. Appli cationsand hardwarei mplementation usi ng digitd signal processors Students
areadvised to take ELE 3410 beforetaking this course.



6 Full-time Under gr aduate Programmes of Study

ELE 4430
Digital Image Procesing
1st term

Acquigtion and representation: 2D and 3Dimeging, visud perception, samplingand di giti zetion.
Pre-processing: imaging geometry, radiometric and geometric corrections. Processing:
transformations and filtering, enhancement, codings and restoration. Anaysis segmentation,
descriptionsand recognition. Introducti on to pattem recognition. Image processor and systems.
Real time image processing. Sd ected topi cs inimage moti on, image morphol ogy, multiscae
imageandyd sand higher dimensonal object modelling. (Not for studentswho have taken
IEG 4160.)

ELE 4510

Physcsand Technology of Semiconductor Devices

2nd term

Review of semi conductor phy s cs. Advanced MOSdevi ces. Special microwave devices tunnel
devi ces, transfer electron devices, etc. Photonic devices: LED, semiconductor lasers,
photodetectors, solar cells. Semiconductor sensors and tranducers. Introduction to materid s
and technol ogy for advanced semiconductor devices Heterojunction conceptsand devices:
HEMT,HBT, quantum-well devices. Introductory optoel ectronic integrated circuits.

ELE 4520

Integrated Optics

1st term

Anintroduction to integrated opticsand its gpplicationsin communi cations systems. Optical
waveguidemodes and parameters. Waveguidefabri cation techniques Coupling techniques
andlossesin optical waveguides. Waveguide couplers, modulators and switches Electro-
optic, magneto-optic and acousto-optic effects. Characteristics and modul ation of
semiconductor lasers. Distributed feedback and digributed Bragg reflector lasers. Integrated
optical detectors. Current trends and fundamental limits of integrated optics. Sudentsare
advised to take ELE 3320 before taking this course.

ELE 4530

Integrated Circuits Fabrication Technology

1st term

M odem IC fabrication of CMOSand bi polar transi sors. S mple geometri ¢ lay out of integrated
circuits. Process engineering for VLSI fabrication: photolithography, plasma etching, ion
implantation, chemical vapour deposition, epitaxy, oxidation, diffuson and metallization.
Process simulaions. Reliability, yid d and packaging of IC’ s.

ELE 4540

VLS Testing and Tegability Dedgn

1st or 2nd term

Difficultiesand problems of conventional methods for testing LSI/VLS! circuitry. Design
fortestability: basic conceptsand gpproaches. Softwareand equipment supports. Analyses
of testability-desi gn approachesand potentids. Discusson of teg-related questions and future
possibledevelopments.

ELE 4550

Application Specific IC Technologies

1st term

Circuit techniques bipolar, CM OS. ASC Design Syles PLD, gaeAnay, standard cdl, dlicon
compiler, selection criteria. ASIC design automation: VHDL, EDIF, synthesis, hematic
capture, mulation, placement, routing. Testability considerations: testability evaluation,
test vector generation, fault simulation, structured design for testability, ATE.
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ELE 4560

Electronic Thin Film Sdence

3U; 3Lect.; 1st term

Thinfilmdeposition and layered gructures. Surface energies. Diffusion in oolids. Stressin
thin films. urface kinetic processes Homoepitaxy: Si and GaAs. Heteroepi taxy and super ettices
Electricd and optical properti esof heterogructures quantumwe ls, and super atices. Schottky
barriersand interface potentials. Solid phase amorphization, crystallization and epitaxy.
Interdiffusion. Thin film reactions. Grain boundary diffusion. Electromigration in metals.

*ELE 4570
Solid State Electronics

ELE 5260

CMOS Integrated Circuits

3U; 3Lect.; 1st term

M odern circuit ded gn techniquesused in current CM OS integrated dircuits CM OSdigital and
analog integrated dreits: gatic and dynamiclogic, transmiss on gateintens vel ogic, switching
characteistic of gaticlogic, I/Obuffer, CMOS, SRAM and operational amplifier.

ELE 5270

Computer-Aided Circuit Analysis

3U; 3 Lect.; 2nd term

Formulation of circuit equations LU decomposition and sparse-matrix solutions. Numeri cal
integration and recurs ve convol ution integration. Generalized characteristic model analyss
and synthesisof distributed-lumped networks. Dynami ¢ device modelling and simulation.
Casedudies.

ELE 5350

Advanced Electromagnetism

2nd term

Review of electromagneti csfundamentals Green’ sFunction: scalar, vector and dyadic forms.
Electromagneti c sources: point source, line source, sheet source and ring source. Planewave,
cylindrical wave and spherical wave. Electromagnetic theoremsand prindples: duality,
uniqueness reciprocity, surface and volume equivaence, etc. Transmission inwaveguide
and layered material. Scattering from canonical structures Andytical and numerical solutions
of Maxwell’ s Equation: asymptotic method, finite element method, etc.

ELE 5370

Introduction to Radar

1st term

Fundamental s of radar system, radar functions and radar equation. VVarious types of radar.
Monostatic and bistatic radar. Continuous Wave (CW) radar, Doppler radar. MTI radar.
Frequency modulated radar (Chrlp radar). Pulseradar. Pulse Doppler radar. Monopulse radar.
Ambiguity regions, clutter, meteorol ogical radar. Examples: vehicular collison avoidance
radar, cross harbour el ectronic toll sysem, doppler radar for vehicul ar velocity monitoring,
wind shear radar at airport, terminal doppler weather radar (TDWR) on airport runway,
habour survellance radar, etc.

*  Cour e offered in 2000-03.
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ELE 5380

RFIntegrated Circuits and Systems

2nd term

Introduction toradio communicaion sysgems wirel ess standards; transce ver architectures;
characteristicsof passve |C components; review of sem conductor devices bipolar, CMCS,
MESFET; desgn examples: LNA, mixer, RF power amplifier, phase-lodked loop, osdllaor

and synthesizer; applications. GSM and DECT system. Prerequisite: ELE 4320.

Study Scheme

1 Major Programme

Studentsare required to completea minimum of 79 units of Major courses asfollows:

@) Required Courses: 55 units
ERG 1810, 2011, 2012, 2030, 2310, 2810, 3810*,
38207, 4910%, 4920%, ELE 1110, 2110, 2120, 2510,
2860, 3210, 3230, 3310, 3820, CSC 1110, ELT 1111
Graduaion Project as prescribed by ERG 4920 will carry
aseparate weight of 6.79%in honours classification.
(ii)  Elective Courses: 24 units
Group A: select any three courses with at |east two
courses coded 3000:
ELE 2230, 2240, 3010, 3240, 3320, 3330,
3340, 3410, 3510, 3520, CSC 2100, IEG
33107 SEG 2440
Group B: selectany five courses:
ELE 4120, 4190, 4230, 4310,4320, 4410,
4430, 4510, 4520, 4530, 4550, 4560, 4570,
5260, 5270, 5350, 5380, IEG 4100% M SE
4210*
Total: 79 units
Recommended cour se pattern
Tem1l Units Term2 Units Tem3® Units
CSC1110 3 ELE 2110 3 ELE 2510 3
ELE 1110 3 ELE 2120 3 ELE 3230 3
ELT1111 3 ERG 2012 3 ELE 3310 3
ERG 1810 1 ERG 2030 3 ERG 3810 1
ERG 2011 3 ERG 2310/Eledive? 3 Group A Elective 3
Physicd Education 1 ERG 2810 1 Generd Education/ 3
Generd Education/ 3 Physicd Education 1 FreeElective*
FreeElective!
17 17 16
Term 43 Units Tem5 Units Tem®6 Units
ELE 2860 2 ERG 4910 4 ERG 4920 4
ELE 3210 3 Group B Eledives 9 Group B Eledives 6
ELE 3820 1 Generd Education/ 3 Group A Elective 3
ERG 3820 2 FreeElective* Generd Education/ 3
Group A Elective 3 FreeElective*
Generd Education/ 6
FreeElectivest
17 16 16
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Notes: * 12 unitsof themmust be General Educati on courses theres arefreeelectives.
Students are recommended to take some management and/or business
administration courses to satisfy the professional requirements.

2 If studentswish to take four 3-unit Major coursesin Term 2, they can take
ERG 2310 in thesecond yea of attendance.

3 Studentswho have not taken ERG 2310 in Temm 2 should takeit in their
second year of attendance.

SUMMARY

Units

General Education 12

Physicd Education 2

Mg or Required Courses 55

Major Hectives 24

Free Electives 6

Total 99

Notes: 1. M g or courses coded 3000 and above will be induded inthe calculation of the

Major GPA for honours classification. Courseswith“ # ” areto beincluded
inthe Major GPA aswell.

2. Besides the Maj or courses mentionedin Note 1, theother ELE coursescoded
3000 and abovetaken by thestudentswill dso be induded inthecalculation
of Major GPA.

2 Minor Programme

Students are reguired to complete aminimum of 18 unitsof Major courses:

@) Required Courses: 6 units
ELE 1110, ERG 2020
(ii)  Elective Courses (& least 6 units at 3000 level or above): 12 units

Notes: 1.

ERG 2030, 2310, ELE 2110, 2230, 2510, 3010,
3210, 3230, 3310, 3240, 3320, 3330, 3340, 3410,
3510, 3520, 4120, 4190, 4230, 4310, 4320, 4410,
4430, 4510, 4520, 4530, 4550, 4560, 4570, 5260,
5380

Total: 18 units

A maximumof 6 unitscourse exemption will be considered.

A maxi mum of 6 unitscan be usedto fulfil both the Majorand Minor programme
requirements.

In any case, thetotal number of units exempted and used to fulfil both the
Majorand Minor programme requirements cannot exceed 6 units.



