List of subjects taught in English, Electronics and Telecommunication Technology major

	No
	Subject codes
	Subjects
	Number of credits
	Details

	1
	ELT2028
	Engineering professionalism
	2
	This module aims to alert and sensitise students on the kinds of situations that may arise in his professional career and teaches students to improve his/her skills in appreciating and dealing with the moral challenges posed by such situations. Students will acquire skills in dealing with ethical issues, learn about the “codes of ethics” set by professional bodies and intellectual property rights and protection.

	2
	ELT2029
	Mathematics for Electronics and Communications
	3
	This course exposes students to the mathematical foundational concepts that are necessary in the field of electrical and computer engineering such as electrical circuit analysis, signal processing, communications, computer networks, information processing, and control systems. The topics include the following: Laplace transforms, linear algebra, and complex analysis with an emphasis on the applicability of these concepts to various electrical and computer engineering topics. It provides the required mathematical foundation for courses such as circuits, control systems, and signals.

	3
	ELT2030
	Electrical Engineering
	3
	This module introduces basic concepts in electrical and computer engineering in an integrated manner. It motivates the understanding of basic concepts in the context of practical engineering applications. The main part of the course gives the students a very strong foundation in DC and AC circuit analysis. The rest of the course gives the students a good flavor of what electrical engineering is all about. This is done using simple application examples that demonstrate the importance of AC and DC analysis. The topics covered are: Kirchhoff's Current and Voltage Laws, Ohm's Law. Resistive networks. Ideal and real sources. AC Circuits: phasors, impedance, power, power factor, resonance. Energy storage elements: capacitors and inductors. Introduction to circuit concepts including diodes, operational amplifiers, transformers, DC machines and logic gates using applications.

	4
	ELT2031
	Modeling and Simulation for Electronics and Communications
	2
	This module will give students some general computing as well as more specific software skills for solving engineering problems. MATLAB is a popular package used in engineering for simulating diverse problems while Labview is a widely adopted software in the industry for data acquisition and instrument control. Together, these two software packages will give students a good headstart in simulating and configuring practical engineering systems. The teaching of these two packages will be based on engineering fundamentals that students have learnt in the first two years. This will also help them to consolidate concepts that have been learnt in the various technical modules. Through a series of integrated mini projects carried out in the lab, students will be guided in their exploration of engineering principles and problem solving using the tools available in Matlab and Labview.

	5
	ELT2032
	Electronic Devices & Laboratory
	4
	Electronic devices are the building blocks of electronic systems, and an understanding of device technology is essential for the electrical engineer. This module discusses the physical foundations with emphasis on topics that are necessary for the understanding of the operation of electronic devices. Device concepts are then introduced, and the operational principles of key semiconductor devices are explained, showing how their terminal characteristics are obtained. Topics covered include: structure of solids; electrical conduction; physics of semiconductors; PN junction, bipolar transistors, and field-effect transistors.

	6
	ELT2033
	Electronics
	4
	This module provides students with a bottom up approach on electronic circuit designs. The module will start with device physics and models for devices such as diode, BJT and MOSFET, followed by simple digital logic gates design and detailed DC/AC analysis of single stage amplifier with different configuration. Equipped with these foundations, students will then explore further on multi-stage amplifier. Frequency analysis technique will also be covered. The module will also illustrate various functional circuit examples employing opamp towards the end of this module

	7
	ELT2034
	Digital Design
	3
	Modern electronic systems, from digital audio systems to complex computers, are substantially realised using digital logic. This module provides the students with an understanding of the building blocks of modern digital systems and methods of designing, simulating and realising such systems. The emphasis of this module is on understanding the fundamentals of digital design across different levels of abstraction from logic gates to hardware descriptions languages. The module will involve assignments based on design, simulation and realisation of digital circuits. This course enable students to understand the approaches to modelling and designing of digital circuits viewed as state machines, to see how programmable logic devices can be used to realise digital systems, to gain familiarity with hardware description languages and to appreciate how they can be used to model digital systems.

	8
	ELT2035
	Signals & Systems
	3
	This course teaches students the tools and techniques for analysing analog and digital signals. The use of these tools for understanding and designing basic communication, digitisation and spectrum estimation systems will also be discussed. The course lays the foundation for more advanced studies in the field of communications, digital signal processing and control. The course derives the analog Fourier Transform, and discusses its use in linear and analog communication system. Digital signals and the corresponding Discrete Fourier Transform are then discussed, leading to the design of digitisation and spectrum estimation systems.

	9
	ELT2036
	Engineering Electromagnetics
	3
	Electromagnetic (EM) and transmission line theory is essential in all disciplines of electrical and computer engineering. EM theory is the fundamental basis for understanding transmission lines and electrical energy transmission. To understand and solve EM and transmission line problems encountered in electrical and computer engineering, rigorous analytical methods are required. At the end of this module, in addition to being able to solve EM and transmission line problems, the student will be able to design transmission line circuits, design electrical elements with lumped behaviour, and mitigate EM interference. To enhance understanding, case studies and computer visualisation tools will be used. Topics covered: Static electric and magnetic fields. Maxwell's equations. Electromagnetic waves: plane-wave propagation, behaviour at interface between media, shielding, electromagnetic compatibility. Transmission lines. Impedance matching. Radiation. Case studies.

	10             0
	ELT3043
	Communications
	3
	Communication systems consist of various fundamental building blocks. This module therefore introduces the students to various aspects of communications systems engineering with emphasis on the following topics: AM and FM modulators and demodulators, noise immunity, effects of noise, signal-to-noise ratio versus bandwidth interchange, phase-locked loops, waveform quantization and coding, source and line coding, digital modulation techniques. Tele-traffic engineering: traffic intensity, grade of service, lost calls cleared model and queuing theory; Multiple access techniques: circuit, message and packet switching; frequency, time and code division multiple access; frequency and time division duplexing; Communication networks: Wired network fundamentals, Wireless network fundamentals; Mobile radio communication systems: frequency reuse, cellular structures, and signal propagation.

	11
	ELT3044
	Digital Signal Processing
	3
	This module provides students comprehensive knowledge in digital signal processing. The topics covered include: discrete-time signals and systems, discrete-time transform techniques including z-transform, DFT, and FFT, properties of FIR and IIR filters, design of FIR filters using windowing, design of IIR filters by mapping from analog filters.

	12
	ELT3045
	Introduction to RF and Microwave

Systems & Circuits
	3
	Microwave amplifiers, oscillators, mixer and detectors, and electronic switches are basic components of microwave systems. The performance of these components is critical to system performance. This module therefore teaches the design of these components to satisfy performance specifications. Topics covered: Amplifiers: theory, LNA and multistage design; Oscillator theory: nonlinear negative resistance, startup, stability, power generation; Gunn and IMPATT diode oscillators; Design of planar passive components and their application; PIN diode switch and phase shifter analysis and design; Mixers and detectors: theory, mixer and detector diodes, diode detectors and mixers.

	13
	ELT3046
	Computer Communications Networks 1
	3
	This module provides an in-depth treatment of fundamental topics of network design based on the Internet protocol stack model. It is aimed at making students understand how networks work through understanding of the underlying principles of sound network design. This course covers topics including network requirements, architecture, protocol stack models, Ethernet Token Ring, Wireless, and FDDI networks, bridges, switching and routing in IP and ATM networks, and internetworking. Apart from learning the concepts in networks, the students will gain expertise in analyzing and designing networking protocols through mini-projects.

	14
	ELT3047
	Computer Architecture
	3
	This course teaches students the basics in the design of the various classes of microprocessors. Contents include design of simple micro-controllers, high performance CPU design using parallel techniques, memory organization and parallel processing systems. Topics also include the development of support tools to enable efficient usage of the developed microprocessor. The course emphasizes practical design and students are expected to be able to synthesize microprocessors at the gate level at the end of this course.

	15
	ELT3048
	Microprocessor Systems
	3
	In this first course on microprocessor systems, the principles and practices of microprocessor architecture, programming, and interface will be introduced. Through lectures on the principles, students will learn the fundamental concepts used in a classical microprocessor – the Intel 8086/8088 such as instruction set, stack, interrupt, timer, etc. Without loss of generality, similar concepts have also been realized in other architectures such as Motorola, PIC, MIPS, and ARM. In addition, students will learn how to write assembly language programs for the Intel family of microprocessors. Finally, students will learn technique of interfacing the processor and peripheral devices so that a complete microprocessor-based system can be understood. The course principles are reinforced with projects as practices.

	16
	ELT3049
	Digital Control Systems
	3
	This module provides students with system theory, analysis tools and design methods in discrete-time domain. It is the first course in control and automation that systematically introduces the basic concepts and principles in sampling, Z-transform, zero-order-hold, discrete equivalence and the relations to discrete-time control design. It further examines the design issues for digital PID, PID auto-tuning, phase compensator, and the model predictive control, including the performance criteria, pole-placement, as well as numerous illustrative application examples.

	17
	ELT3056
	RF Communications
	3
	Radio and microwave systems are used for information transmission. This module therefore introduces the student to a broad range of enabling knowledge and skills commonly employed by RF and microwave engineers to specify, analyse and design radio and microwave transmission systems. Topics covered: Time-varying EM fields: guided waves, evanescent modes and plane-wave propagation. Radiation: radiation mechanism, magnetic vector potential, current distribution on a thin wire, Hertzian dipole, Half-wave dipole & monopole. RF Antennas: parameters, aperture antennas and arrays. RF Amplification: stability, gain and small-signal narrowband design. RF Generation: conditions for oscillation, oscillator design and dielectric resonators. RF Receivers: receiver and mixer parameters. RF Systems: system gain and noise figure, satellite and terrestrial systems.

	18
	ELT3057
	Digital Communications and Coding
	3
	This course begins with a review of mathematical preliminaries such as random processes and signal space concepts. It covers the design of modulation and demodulation schemes for digital communications over an additive white Gaussian noise channel. Emphasis will be placed on error rate performance for various digital signaling techniques and on error control coding techniques for reliable communications.

	19
	ELT3063
	Network Modeling & Simulation
	3
	Types of computer networks: LANs, VLANs, and WANs; Routing algorithms and routing protocols; The network development life cycle; Network analysis and design methodology; Network design issues: Manageability; Node placement and sizing; Link topology and sizing; Routing; Reliability; Data in support of network design; Structured enterprise network design; Hierarchical tree network design: Terminal assignment; Concentrator location; Mesh topology optimization; Traffic flow analysis; Analysis of loss and delay in networks; Network reliability issues.

	20
	ELT3071
	Real-time Embedded Systems
	3
	The objectives of this module are to present the theoretical foundations of real-time systems and to discuss the practical aspects of their implementation. It describes the characteristics of a real-time computing system and students are taught how to design a real-time embedded system using structured data flow methodology. Concepts of time-critical I/O and real-time deadlines are emphasized, as are the important aspects of real-time operating systems, scheduling and the practical implementation of embedded systems and firmware. Other topics covered include deadlock management and process communications. Various case studies on industrial real-time systems will be exhibited to give students a real-world feel for such systems. Students will undertake a mini project involving a real-time embedded system. Topics covered: Introduction to real-time and embedded systems; Time critical I/O handling; Real-time embedded software design; Concurrent programming; Real-time operating systems; Scheduling and time-critical processing; Deadlock management; Process communications; Case studies of real-time embedded systems.

	21
	ELT3079
	Integrated Digital Design
	3
	This module introduces the students to the design of integrated circuits. It covers basic concepts including integrated circuits fabrication technology, CMOS and nMOS design, inverter design, aspect ratios of pull-up and pull-down transistors, switching characteristics of CMOS and nMOS inverters, latch-up, stick diagram, design rules, mask layout, sub-systems design, ASIC challenges and issues, ASIC design flow, Verilog hardware design language basics, and logic synthesis. Each student will do a design exercise using the EDA tools.

	22
	ELT3084
	Sensors for Biomedical Applications
	3
	The main objective of this module is to introduce physics, principles, and operating mechanisms of various kinds of sensors. This module will provide electrical engineering students with central core knowledge about sensors in designing and developing for bio-medical applications. The major topics in this module cover; Brief Summary of Sensor Technology, Basic Sensor Structures, Sensing Effects, Physical Sensors and Their Applications in Bio-Medical Engineering, Sensors for Measuring Chemical Quantities in Bio-Medical Engineering, Miscellaneous Bio-Sensors and technologies, Biocompatibility of sensors, and Future trends in Bio-Sensor Technology.

	23
	INT2043
	Data Structures & Algorithms
	3
	This module is the second part of a two-part series on introductory programming from an imperative paradigm perspective. It continues the introduction to programming begun in INT2002, with an emphasis on data structures and algorithms. Topics covered include: abstraction and encapsulation for data structures, basic data structures such as lists, stacks, queues, and their algorithmic designs, various forms of sorting methods, trees, binary search tree, hash tables, order property, heap and priority queues, graphs representation and basic graph search algorithms (breadth-first search, depth-first search), and basic algorithmic analysis.


