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SEMESTER 1 
 
BETE 1303 
ENGINEERING WORKSHOP I /  
BENGKEL KEJURUTERAAN I 
 
LEARNING OUTCOMES  
Upon completion of this subject, students should be able to: 
1. Demonstrate safety and health regulation in the lab 

activity. 
2. Demonstrate and diagnose an electronic circuit using 

electronic testing equipment. 
3. Manipulate the simulation tools for the electronic circuit 

analysis according to IPC standard. 
4. Describe and present the given assignment based on 

technical report format. 
5. Work as a team in practicing the problem based 

learning project. 
6. Display the ability of presenting lab report and project 

outcome orally and in writing. 
 
SYNOPSIS 
This subject will discuss on introduction to Industrial Safety 
and Health + Lab Safety, Equipment- theory, testing and 
circuit diagnostic & Report writing, Component – 
introduction, theory, assembly and soldering, Simulation 
tools - MULTISIM – introduction and application, Problem 
Based Learning (PBL). 
 
REFERENCES 
1. Environmental, Safety and Health Engineering, Gayle 

Woodside, WILEY 
2. Handbook of International Electrical Safety Practices, 

Peri, WILEY 
3. Audel House Wiring, All New 8

th
 Edition, Paul 

Rosenberg, WILEY 
4. EMC and the Printed Circuit Board: Design, Theory 

and Layout Made Simple, Mark.I, WILEY 
5. Industrial Bioseparations: Principles and Practice, 

Daniel Forciniti, WILE 
 
 
 
 
 
 

 
BETI 1303 
ELECTRIC CIRCUIT FUNDAMENTAL /  
PENGENALAN LITAR ELEKTRIK 
 
LEARNING OUTCOMES 
Upon completion of this subject, student should be able to: 
1. Understand the fundamental Ohm’s Law and 

Kircchoff’s Laws. 
2. Analyze DC and AC (Steady state) circuits using Mesh 

and Nodal analysis. 
3. Analyze DC and AC (Steady state) circuits using 

Superposition, Thevenin, Norton and Maximum Power 
Transfer Theorems. 

4. Simulate the operation of electric circuit using 
computer simulation software. 

5. Assemble electrical components correctly and 
measure electrical quantities for DC circuits. 

 
SYNOPSIS 
This subject introduces the students to Ohm’s Law, 
Kircchoff’s Laws and use them to calculate current, voltage 
and power in DC / AC (steady state) circuits. Following this 
the students will learn the analytical methods namely mesh 
and nodal analysis. The use of theorems like Thevenin, 
Norton, Superposition and the Maximum Power Transfer 
will follow next. The applications of the above tools will 
cover both dc and ac circuits. This subject will be supported 
by laboratory works to impart to the students some basic 
practical skills.   
 
REFERENCES 
1. Thomas L. Floyd, Principles of Electric Circuits, 9th 

Ed., Pearson, 2010. 
2. Charles Alexander and Matthew Sadiku, 

Fundamentals of Electric Circuits, 5th Ed., McGraw 
Hill, 2013. 

3. Allan H. Robbins and Wilhelm C Miller, Circuit Analysis 
Theory and Practice, 5th Ed., Delmar and Cengage 
Learning, 2012. 

4. James W. Nilsson and Susan Riedel, Electric Circuits, 
10th Ed., Prentice Hall, 2014. 

  

BETE Course Core Subjects (K)
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SEMESTER 2 

BETE 1313 
ENGINEERING WORKSHOP II /  
BENGKEL KEJURUTERAAN II 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Construct an electronic circuit using PSpice and 

MATLAB software. 
2. Manipulate the Auto CAD software in making of 

electronic circuit and other engineering drawing. 
3. Construct the printed circuit board using Proteus 

software. 
4. Describe and present the given assignment based on 

technical format. 
5. Work as a team in doing an electronic mini project. 
6. Display the ability of presenting lab report and project 

outcome orally and   in writing. 
 
SYNOPSIS 
This subject will discuss on simulation tools that covers the 
software of MATLAB, PSpice and AutoCad. Domestic 
Wiring – theory on domestic wiring, wiring diagram and lab 
practical. PCB circuit design fabrication using the design 
software of Proteus, practical design of the printed circuit 
board using the Proteus. 
 
REFERENCES 
1. Environmental, Safety and Health Engineering, Gayle 

Woodside, WILEY 
2. Handbook of International Electrical Safety Practices, 

Peri, WILEY 
3. Audel House Wiring, All New 8

th
 Edition, Paul 

Rosenberg, WILEY 
4. EMC and the Printed Circuit Board: Design, Theory 

and Layout Made Simple, Mark.I, WILEY 
5. Industrial Bioseparations: Principles and Practice, 

Daniel Forciniti, WILE 
 
 
 
 
 
 
 
 
 
 

BETI 1333 
ADVANCED ELECTRIC CIRCUIT / 
LITAR LANJUTAN ELEKTRIK 
 
LEARNING OUTCOMES   
Upon completing this subject, the student should be able to: 
1. Describe first order for RL and RC circuits transient 

analysis. 
2. Describe second order for RLC circuits transient 

analysis. 
3. Convert time domain into s-domain using Laplace 

transforms method and analyze its frequency 
response. 

4. Conduct experiments on frequency response of R,L 
and C circuits and the characteristics of RLC filters. 

5. Determine the parameters of two-port network 
connected in series, parallel or cascade. 

 
SYNOPSIS 
This subject exposes students to the application of several 
tools in analyzing electrical circuits, such as the Laplace 
transform and two ports network. The students are required 
to use the tools to analyze transient and frequency 
response in electrical circuit.  
 
REFERENCES 
1. Charles, K.A & Sadiku, N.O (2013). Fundamental of 

Electric Circuit (5th ed.). McGraw-Hill. 
2. Nilsson, J. W. & Riedel, S. (2015). Electric Circuit 

(10th ed.). Prentice Hall. 
3. Glisson, T. H. (2011). Introduction to Circuit Analysis 

and Design. Springer. 
4. Hayt, W. H.(2012). Engineering Circuit Analysis (8th 

ed.). McGraw-Hill. 
5. O’Maley, J. (2011). Basic Electric Circuit. McGraw-Hill. 
 
PRE-REQUISITE 
BETI 1303 
ELECTRIC CIRCUIT FUNDAMENTAL / PENGENALAN 
LITAR ELEKTRIK 
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63 

BETE 1323 
ELECTRONIC FUNDAMENTALS /  
PENGENALAN ELEKTRONIK 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Apply the semiconductors theory in electronic 

applications. 
2. Solve problems related to the diode application circuit. 
3. Construct electronic circuit when designing simple BJT 

amplifier circuits. 
4. Construct electronic circuit when designing simple FET 

amplifier circuits. 
5. Display assignments and technical reports both orally 

and in writing 
 
SYNOPSIS 
This course will discuss: 
1. Bohr Atomic Model: valency, period table of elements, 

trivalent, tetravalent and pentavalent elements, 
movement electrons in solid: conductor, insulator and 
semiconductor, bands theory: energy band, 
conduction band and forbidden band. Doping, p and n 
materials, pn junction. 

2. Silicon Semiconductor Diodes: characteristics and 
measurement of forward & reverse biased, composite 
characteristics and load line analysis, clipping and 
simple rectifier (half & full) circuits, zener diodes 
characteristics, and simple shunt regulators. 

3. Bipolar Junction Transistor: construction and operation 
of BJT, BJT characteristics and measurement 

– DC Load Lines. Amplification of signal. Transistor as 
a switch. 

4. Field Effect Transistor: construction and operation of 

equation, DC biasing – DC Load Lines-Graphical and 
mathematical approach. 

 
REFERENCES 
1. Boylestad R., Nashelsky L., “Electronic Devices and 

circuit Theory”, Ninth Edition, Prentice Hall Inc., 2006. 
2. Floyd, , Sixth Edition, Prentice 

Hall, 2002. 
3. -Graw Hill, 2000 
 
 
 
 
 

BETC 1313  
PROGRAMMING FUNDAMENTAL /  
ASAS PENGATURCARAAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Apply basic programming principles and algorithms of 

C programming language. 
2. Construct C programming structure using 

programming fundamentals and principles.  
3. Analyze small to medium scale problems and develop 

solutions. 
4. Demonstrate an understanding of ethical and legal 

responsibility in code of conduct. 
 
SYNOPSIS 
This subject will discuss on basic programming principles 
such as introduction to C programming consists of syntax, 
variables and basic data type, more fundamentals 
programming structure such as operator, rules / condition, 
looping, function, array and sequences. The subject is a 
compulsory to build a basic background in programming.  
Visual C++ IDE will be used for the compiler and editor in 
this subject. 
 
REFERENCES 
1. Michael A. Vine, C Programming 2nd Edition for The 

Absolute Beginner, Thomson Course Technology, 
USA, 2008. 

2. Jeri R. Hanley, Elliot B. Koffman, Problem Solving and 
Program Design in C, 7th Edition, Pearson Education 
Inc, 2013. 

3. Paul Deitel, Harvey Deitel, C How To Program 6th 
Edition, Pearson Education Inc, 2010. 
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SEMESTER 3 
 
BETC 1353  
ADVANCED PROGRAMMING /  
PENGATURCARAAN LANJUTAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Apply advanced programming principles and 

algorithms in C programming language 
2. Construct C programming structure using advanced 

programming techniques and principles. 
3. Design and develop well-structured and reliable 

program in C programming language. 
4. Follow standard engineering manual to present report 

development of application program.  
5. Demonstrate an understanding of ethical and legal 

responsibility in code of conduct. 
 
SYNOPSIS 
This subject will discuss on more advanced C programming 
principles such as pointers, characters and strings, 
structures, unions, bit manipulations and enumerations and 
file processing. Chapters are integrated with problem 
solving methods. The subject is a compulsory to strengthen 
programming skills in students. Visual C++ IDE will be used 
for demonstration and laboratory sessions in this subject. 
 
REFERENCES 

1. Tony Gaddis,Judy Walters,Godfrey Muganda, Starting 

Out with C++: From Control Structures Through 

Objects, Addison Wesley, 7th.Edition,  2012. 

2. D.S. Malik, C++ Programming: From Problems 

Analysis to Program Design, Cengage Learning, 7nd 

Edition, 2015. 

3. Nell Dale, C++ Plus Data Structures, 5th Edition, 

Jones & Bartlett Learning, 2013. 

PRE-REQUISITE 
BETC 1313 
PROGRAMMING FUNDAMENTAL / ASAS 
PENGATURCARAAN 
 
 
 
 
 
 

BETE 2333 
ANALOG ELECTRONIC DEVICES /  
PERANTI ELEKTRONIK ANALOG 
 
LEARNING OUTCOMES  
Upon completion of this subject, students should be able to: 
1. Apply the fundamentals of small signal audio 

amplifiers. 
2. Measure response of single stage audio amplifiers 

using both BJT and FETs. 
3. Demonstrate single stage and multistage amplifiers at 

mid-band, low and high frequencies. 
4. Construct the design of Op-Amps, and analyze basic 

Op-amp circuits. 
5. Display findings orally or in writing by performing 

assignments individually or in groups effectively. 
 
SYNOPSIS 
This course will discuss on BJT Transistor modelling, CE, 
CC and CB configuration, BJT small signal analysis, 
Feedback configuration, FET small-signal analysis, 
Frequency response, Bode plot, Bandwidth, Special 
amplifier: cascade, cascode, Darlington, multistage, 
differential amplifier circuit, Operational amplifiers: inverting, 
non-inverting, summing and buffer 
 
REFERENCES 
1. Boylestad R., Nashelsky L., “Electronic Devices and 

circuit Theory”, Ninth Edition, Prentice Hall Inc., 2006. 
2. S.H.Ruslan et.al. “ Elektronik II” Penerbitan UTM 

1998. 
3. Floyd, “Electronic Devices”, Sixth Edition, Prentice 

Hall, 2002. 
4. Theodore F. Bogart Jr., Jeffrey S. Beasley and 

Guillermore Rico, “ Electronic Devices and  Circuits”, 
Sixth Edition, Pearson Education, 2004 

 
PRE-REQUISITE 
BETE 1323 
ELECTRONIC FUNDAMENTALS / PENGENALAN 
ELEKTRONIK 
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BETC 2404 
DIGITAL ELECTRONICS / ELEKTRONIK DIGITAL 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Describe basic functions of digital components 
2. Design digital system using combinational and 

sequential logic. 
3. Display and evaluate the performance of sequential 

logic circuits. 
4. Perform effectively as individual or in group to 

complete tasks and assignment 
5. Present the assignments and present technical reports 

both orally and in writing 
 
SYNOPSIS 
This subject covers the topics of transistor- transistor logic. 
Logic functions, logic diagrams, Karnaugh maps, Boolean 
algebra, DeMorgan's Theorem. Numerical codes, arithmetic 
functions. Combinational circuits such as encoders, 
decoders, multiplexers, de-multiplexers, comparators.  This 
subject also covers the introduction to memory, 
programmable logic devices and microcomputer systems. 
Student will learn the topics on latches and flip-flops, flip-
flops operating characteristics and applications. Registers 
and counters, shift registers, synchronous, asynchronous 
and modulo counters. 
 
REFERENCES 
1. Thomas L. Floyd, Digital Fundamentals (10 edition), 

Prentice Hall, 2008  
2. Ronald J.Tocci, Neal S.Widmer, Gregory L.Moss, 

Digital Systems: Principles and Applications, (11 
Edition) Pearson Prentice Hall, 2010 

3. William Klietz, Digital Electronic: A Practical Approach, 
(8 Edition) Prentice Hall, 2007. 

4. Marcovitz A. B., Introduction to Logic Design, 2nd Ed., 
McGraw Hill, 2005. 

 
 
 
 
 
 
 
 
 
 
 
 

BETE 2343 
ENGINEERING DRAWING / LUKISAN KEJURUTERAAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Sketch engineering components manually and using 

computer software. 
2. Produce technical drawing by using manual draft 

technique and using AutoCAD software. 
3. Manipulate the Auto CAD software in making drawing 

and troubleshoot when error occur. 
4. Complete given assignments effectively in group or 

individual and present results in the form of standard 
engineering report. 

5. Demonstrate an understanding of ethical and legal 
responsibility in code of conduct. 

 
SYNOPSIS 
This subject will discuss on draft techniques manually and 
using computer software (AUTOCAD), basic hardware of 
draft drawing, technique and applications in producing 
various technical drawing, AUTOCAD software, interfacing 
AUTOCAD, editing command, coordinate systems, 
template and layers 3D modeling. It will help students to 
read the engineering drawing as well in the AUTOCAD 
drawing. This subject will introduce students to basic 
information, skills, and concepts related to drafting and 
design with the usage of AutoCAD tools and commands 
 
REFERENCES 
1. Mohd Ramzan Zainal, Badri Abd Ghani dan Yahya 

Samian, Lukisan Kejuruteraan Asas, UTM Skudai, 
2000. 

2. Yarwood, An Introduction To AutoCAD 2002, Prentice 
Hall, London, 2002. 

3. F. E. Giesecke, Technical Drawing, 11
th
 Ed., Prentice 

Hall, New York, 1999. 
4. Jensen, D. H. Jay, Engineering Drawing And Design, 

5
th
 Ed., Glencoe and McGraw Hill, New York, 1996. 
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SEMESTER 4 
 
BETT 2333 
COMMUNICATION PRINCIPLE / PRINSIP KOMUNIKASI 
 
LEARNING OUTCOMES  
Upon completion of this subject, students should be able to: 
1. Demonstrate basic principles and components of 

telecommunication system. 
2. Measure the performance of analog and frequency 

modulation techniques through experiments that 
commonly used in telecommunication system. 

3. Design solution for linear or angle modulation system 
based on given specifications. 

4. Demonstrate the effects of noise in telecommunication 
systems. 

5. Work and discuss effectively either individually or in 
group for any assignment and experiment. 

6. Construct experiments and display technical reports. 
 
SYNOPSIS 
This subject will discuss on Introduction to 
Telecommunication, Linear Modulation, Single Sideband 
(SSB) Communication Systems, Angle Modulation, Noise 
and Introduction to Digital Communication 
The rationale of offering this subject is as the progression of 
communication system where students should have 
knowledge of communication principles and basic skills 
required by the industry.  
 
REFERENCES 
1. Jeffrey S. Beasely, Jonathan D. Hymer, Gary M. Miller, 

Electronic Communication: a systems approach, 

Pearson, 2014.  

2. Simon Haykin, Michael Moher, Communication 

systems, John Wiley & Sons, 2010.  

3. Wayne Tomasi, Electronics Communications Systems 

Fundamentals Through Advanced, Prentice Hall, Fifth 

Edition, 2004. 

4. John G. Proakis, Essentials of Communication 

Systems Engineering, Prentice Hall, 2005. 

 
 
 
 
 
 

BETE 2354 
ELECTRONIC SYSTEMS / SISTEM ELEKTRONIK 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Apply fundamental knowledge of electronics to explain 

the operation, performance and the application of 
electronic devices such as SCR, SCS, GTO, LASCR, 
DIAC, TRIAC, UJT and PUT. 

2. Analyze the operation of power amplifier, active filter 
and oscillator circuits. 

3. Design power supply circuit using IC regulator. 
4. Construct and measure the performance of applied 

electronic circuits through lab sessions. 
5. Display an ability to report findings orally or in writing 

by performing assignments/experiments effectively. 
 

SYNOPSIS 
This subject will discuss about Electronic Devices: 
Application of electronic devices such as SCR, SCS, GTO, 
LASCR, DIAC, TRIAC, UJT and PUT. Filter: filter 
applications (basic filter concepts, filter response 
characteristics, active LP filter, active HP filter, active BP 
filter, active BS filter and filter response measurement). 
Oscillator circuits: Feedback oscillator principles, oscillators 
with the RC feedback circuits, LC feedback circuits, crystal 
oscillator, Astable and Monostable using op-amp, the 555 
timer and applications. Power amplifier circuits: Class A, 
class B and class AB. Power supply: Power supply circuit, 
IC voltage regulator and application. Thesetopicsare 
veryimportanttostudentsbecauseit gives emphasis on the 
design of circuits used in electronic systems 
 
REFERENCES 
1. Boylestad R., Nashelsky L., “Electronic Devices and 

circuit Theory”, Ninth Edition, Prentice Hall Inc., 2006. 
2. Stanley, W.D., “Op-Amps. and Integrated Linear 

Circuit”, Prentice Hall, 2002 
3. Boylestad, R.L., 9

th
 Edition, “Electronic Devices”, 

Prentice Hall, 2006 
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BETE 2364 
CONTROL PRINCIPLES / PRINSIP KAWALAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Measure the response characteristic and differentiate 

them between open loop and closed loop system 
2. Solve mathematical model for electrical and 

mechanical systems using transfer function and state 
space method. 

3. Solve the time response from the transfer 
functionanduse poles and zeros to determine the 
response of a control system. 

4. Manipulate the Routh-Hurwitz criterion method in 
determining system’s stability through experiment. 

5. Demonstrate performance of Gain Adjustment 
compensator in controlling broadly defined system. 

6. Display the ability of presenting lab report orally and in 
writing. 
 

SYNOPSIS 
This subject will discuss on introduction to control system, 
frequency domain modelling, Laplace transform, transfer 
function, electric network transfer function, translational 
mechanical system, rotational mechanical system transfer 
function, time domain modelling, general state space 
representation, transfer function and state space 
conversion, time response, poles, zeros and system 
response, First and Second order systems, under-damped 
system, reduction of multiple subsystems, blocks diagrams, 
feedback systems, signal flow graphs, Mason’s rule, Routh- 
Hurwitz criterion and Gain Adjustment compensator design. 
 
REFERENCES 
1. Nise, S Norman, Control Systems Engineering, 3th 

Edition, John Wiley & Sons Inc., United State of 
America, 2008. 

2. Bishop, Dorf, Modern Control Systems, 10th Edition, 
Prentice Hall, 2008. 

3. Smarajit Ghosh, “Control System: Theory and 
Applications”,   Pearson India, 2005. 

 
 
 
 
 
 
 
 
 

BETE 2373 
ELECTRICAL TECHNOLOGY / TEKNOLOGI ELEKTRIK 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Apply the concept of AC voltage and current, single 

phase, three-phase, transformer and magnetic circuit. 
2. Apply the principles of the transformer, magnetic 

circuit, single phase, three-phase and alternating 
voltage and current. 

3. Mix the application of the power system and electrical 
transmission in single phase and three-phase.  

4. Classify the application of the alternating voltage and 
current, single phase, three-phase, transformer and 
magnetic circuit. 

5. Work as a team to measure correctly the voltage and 
current in single phase, transformer and magnetic in 
laboratory experiments. 
 

SYNOPSIS 
This subject will discuss on Alternating Voltage and 
Current, Phasor, Magnetic Circuit, Electromotive force, 
magnetic field strength, relation between B and H, 
Kirchhoff’s law magnetic hysteresis, Single Phase Circuit, 
series resonance, parallel resonance, power factor, 
transformer, phasor diagram, equivalent circuit voltage 
regulation and efficiency, O/C and S/C test, Voltage 
generation and excitation methods, Basic principles of 
power system, per unit system, electrical transmission. 
 
REFERENCES 
1. Hughes E., Electrical Technology, Longman, 11th 

Edition, 2012. 

2. Alexander, Sadiku, Fundamentals of Electric Circuits, 

Mc-Graw Hill, 4th Edition, 2009. 

3. Thomas L. Flyod, Principles of Electric Circuits, 9th 

Edition, Pearson, 2010. 

4. Hadi Saadat, Power System Analysis with Power 

System Toolbox Software, Mc-Graw Hill, 2ndEdition. 

5. Mc Pherson G., Electrical Machine & Transformers, 

Wiley, 2nd Edition. 
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SEMESTER 5 
 
BETE 3384 
INDUSTRIAL CONTROL / KAWALAN INDUSTRI 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Explain the basic concepts, terminologies and 

operating principle of the elements related to industrial 
control system. 

2. Design a solution to broadly-defined engineering 
problems using relay ladder diagram approach. 

3. Construct the PLC programming language using CX-
Programmer Software based on specifications. 

4. Display an ability in reporting technical findings both 
orally and in writing using standard engineering 
guideline. 
 

SYNOPSIS 
This subject will provide the students both solid theoretical 
concepts related to industrial control system and a practical 
to the Programmable logic controller (PLC) which is 
generally used in the industrial control. Extensive practical-
oriented and hands on session will be given using OMRON 
PLC Training Kit equipment. The graphical programming 
tools, GRAFCET will be introduced in the course. The 
topics as listed below:- 
1. Introduction to Industrial Control   
2. Discrete control elements and Relay Ladder diagram  
3. Programmable logic controller (PLC)  
4. Discrete sensors and actuators 
5. GRAFCET  

 
This subject is the authentic problem based purposely to 
expose the students with real engineering problems in the 
industries 
 
REFERENCES 
1. John Stenerson. Industrial Automation and Process 

Control. Prentice Hall. 2003. 
2. Russell Biekert. CIM Technology. Goodheart-Wilcox: 

Illinois. 1998 
3. Mikell P. Groover. Automation, Production Systems, 

and Computer-Integrated Manufacturing, 2
nd

 Ed., 
Prentice Hall, 2008 

4. Killian. Modern Control Technology: Components and 
Systems, 2

nd 
Ed, Delmar, 2001 

 
 

 

BETC 3444 
MICROPROCESSOR & MICROCONTROLLER 
TECHNOLOGY /  
TEKNOLOGI MIKROPEMPROSES & MIKROPENGAWAL 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Describe the microprocessor and microcontroller’s 

architecture and peripheral subsystem of MC68K and 
PIC16F877A. 

2. Classify interrupts and internal registers modifications 
to solve specific I/O tasks. 

3. Display microprocessor and microcontroller 
subsystem’s performance in peripheral interfacing via 
high/low level language 

4. Design and develop a microcontroller-based system 
with peripheral devices interface. 

5. Perform efficiently as individual or in group to complete 
tasks and assignment. 
 

SYNOPSIS 
This subject will provide the students both theoretical & 
practical applications to the 
microprocessors/microcontrollers-based system. Practical 
sessions will be given using MC68K microprocessor and 
PIC microcontroller involving program development 
software, chip programming and debugging. Topics 
covered are microcomputer system & peripheral design, 
software and hardware integration; interrupt control system, 
analog interfacing, subsystems on microprocessor, etc. 
 
REFERENCES 

1. The 68000 Microprocessor: Hardware and Software, 

Principles and Application. James L. Antonakos. 

Prentice Hall (2012) 

2. PIC Microcontroller and Embedded System, Using 

Assembly and C for PIC18. Muhammad Ali Mazidi et. 

al. Prentice Hall (2010) 

3. Pic microcontroller programming . Mohanamba G. 

CreateSpace Independent Publishing (2015) 

4. Microprocessor Theory and Applications with 

68000/68020 and Pentium. Mohamed Rafiquzzaman. 

Wiley (2008) 

5. Microprocessors Software and Hardware Design 

Using MC68000. M. H. Hassan. Innovate LLC (2008)  
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BETE 3394 
PROCESS INTRUMENTATION /  
PROSES INSTRUMENTASI 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Construct the process control block diagram, process 

control drawing (P&ID), various sensors (thermal, 
mechanical and optical) and final control elements 
operation including actuator and control elements. 

2. Construct various signal conditioning circuits for 
different types of sensors. 

3. Construct the controller output response based on 
certain requirements. 

4. Demonstrate PI, PD and PID Controller op-amp 
circuits and analyze its performance. 

5. Work by group to perform assignments/lab activity. 
 
SYNOPSIS 
This subject will discuss on process control block diagram, 
analog and digital processing, sensors: thermal, 
mechanical, and optical; final control operation, controller 
principles: discontinuous, continuous, and composite 
control modes; analog controllers, control-loop 
characteristics and system stability. 
 
REFERENCES 
1. Johnson, C. D., “Process Control Instrumentation 

Technology”, 8
th
 Ed., Prentice Hall Inc., 2006. 

2. DeSa, Douglas O.J., “Instrumentation Fundamentals 
for Process Control”, Taylor& Francis, 2001. 

3. Morris, Alan S., “Measurement and Instrumentation 
Principles”, 3

rd
 Ed, Butterworth-Heinemann, 2001. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BETE 3404 
DATA ACQUISITION & SENSORS /  
PEROLEHAN DATA & PENDERIA 

 
LEARNING OUTCOMES 
Upon completing this course, the student should be able to:  
1. Classify the concept of data acquisition and sensor. 
2. Design broadly-define control system in simulation 

tools and analyze its performance. 
3. Construct and define control system using the data 

acquisition card. 
4. Use and apply the concept of closed loop system in 

obtaining better performance of control system. 
5. Display the ability of presenting lab report and project 

outcome orally and   in writing. 
 

SYNOPSIS  
This subject will discuss on introduction on Data Acquisition 
and Sensor, Data Acquisition Hardware, Analog and Digital 
Signals, Signal Conditioning, Serial Data Communications, 
Distributed & Standalone Loggers/Controllers, IEEE 488 
Standard, Ethernet & LAN Systems, The Universal Serial 
Bus (USB), Specific Techniques, The PCMCIA Card 
Sensor and application, Labview, Interfacing Software and 
Hardware, Controlling automation system using Labview.  

 
This subject prepares students with knowledge and skills to 
use data acquisition hardware and software as well as 
sensors. 

 
REFERENCES 
1. John Park, Steve Mackay, Practical Data Acquisition 

for Instrumentation and Control Systems, Elsevier. 
2. Bruce Mihura, LabVIEW for Data Acquisition, Prentice 

Hall. 
3. Kevin James, PC Interfacing and Data Acquisition: 

Techniques for Measurement, Instrumentation and 
Control. 

4. Labview Course Manual. 
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SEMESTER 6 
 
BETE 3414 
INDUSTRIAL PNUEMATICS /  
PNEUMATIK PERINDUSTRIAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Illustrate the operating principles of elements in 

industrial pneumatics system. 
2. Design pneumatic systems based on the specification 

given. 
3. Assemble the discrete pneumatic circuits to investigate 

the efficiency of several design techniques.  
4. Work  individually or in groups effectively in performing 

assignments/case studies. 
 

SYNOPSIS 
This subject will discuss on compressed air: theory, 
production, purification and distribution; pneumatic 
components, actuators, directional control valves, 
pneumatic control configurations, electro-pneumatic 
components, electro-pneumatic control configuration, 
sequential and cascade design methods of pneumatic and 
electro-pneumatic systems. The test on this technology will 
be held in this course to ensure the competency level is up 
to industrial standard. The test will be conducted with 
cooperation of SMC (Pneumatics) Sdn Bhd. The certificate 
is recognized by HRDC schemes 
 
REFERENCES 
1. Smct.Pt1, Pneumatic Technology 1, Textbook, SMC, 

Graphitype Printing Services, 1998. 
2. Anthony Esposito, Fluid Power with Applications, 6th 

ed., Prentice Hall, 2003. 
3. Z.L. Lansky, L.F. Schrod, Industrial Pneumatic Control, 

Marcel Dekker Inc, 1986. 
 
 
 
 
 
 
 
 
 
 
 
 
 

BETE 3424 
EMBEDDED SYSTEMS APPLICATION /  
APLIKASI SISTEM TERBENAM 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Apply knowledge of engineering to explain key 

features of embedded systems. 
2. Analyze various microcontrollers and make 

professional decisions on which microcontroller to use 
for given scenarios and constraints. 

3. Design and implement microcontroller systems using 
programmable or reconfigurable devices. 

4. Organize the operation between microcontroller and its 
input/output devices interfacing through lab sessions. 

5. Demonstrate effectively as individual and in group. 
 
SYNOPSIS 
This subject will discuss about embedded System, 
characteristics & application areas, introduction to digital 
hardware technologies, introduction to computer systems & 
architectures, introduction to assembler-level software and 
high level language programming for Embedded Systems, 
introduction to Interfacing Computer Systems to External 
Hardware, application-level embedded system design 
concepts in industrial electronics. Thesetopicsare 
veryimportanttostudentsbecauseit gives emphasis on the 
design of circuits used in embedded systems. 
 
REFERENCES 
1. Elecia White, “Making Embedded Systems: Design 

Pattern for Great Software”, O”Reilly Media, 2011 
2. Tim Wilmshurst, “Designing Embedded Systems with 

PIC Microcontrollers, Second Edition: Principles and 
Applications”, Newnes, 2009. 

3. Dogan Ibrahim“PIC Microcontroller Projects in C”, 
Newnes, 2014 
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BETU 3764 
BACHELOR DEGREE PROJECT I /  
PROJEK SARJANA MUDA I 
 
LEARNING OUTCOMES 
At the end of the subject, students should be able to: 
1. explain the problem, objectives and scope of 

project associated to the industrial or 
community needs. 

2. use related previous work and its relevant 
theory 

3. choose a proper methodology 
4. present the preliminary findings in the oral and 

written forms effetively 
 
SYNOPSIS 

The student needs to plan and implement the project 

individually that related to the respective engineering 

technology field. The student should implement a project, 

do the analysis and apply the theory to solve the problems 

related to topic. At the end, the student should write a 

problem based learning report that covers problem 

statement, literature review, methodology to overcome the 

problem. The student needs to achieve the objective of the 

project and presented it in the report.   

REFERENCES 
Manual Projek Sarjana Muda (PSM), Fakulti Teknologi 
Kejuruteraan, Universiti Teknikal Malaysia Melaka.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BETE 3804 
POWER ELECTRONIC / ELEKTRONIK KUASA 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Explain the operational principles and concepts of 

power semiconductor switches. 
2. Use power semiconductor switches in designing power 

electronic converter circuits. 
3. Analyze the operational principles and concepts of 

motor drives. 
4. Construct and measure the performance of power 

electronic circuits through lab sessions. 
5. Perform and report assignment given effectively as 

individual or in groups. 
 
SYNOPSIS 
This subject will discuss about power electronics 
fundamentals, protection devices and circuit, diode 
rectifiers, AC to DC converters (controlled rectifiers), DC to 
DC converters (dc choppers), switch-mode power supply 
and DC to AC converters (inverter). 
 
REFERENCES 
1. Muhammad H. Rashid, “Power Electronics - Circuit, 

Devices, and Applications” , Prentice Hall, 2004. 
2. Ned Mohan, “Electric Drives - An Integrative 

Approach”, Prentice Hall,2003. 
3. Muhammad H. Rashid, “Introduction to PSPICE Using 

ORCAD for Circuits and Electronics”, Prentice 
Hall,2003. 
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BETC 4814 
COMPUTER INTERFACING /  
PENGANTARAMUKAAN KOMPUTER 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Explain the concept, architecture and peripheral 

subsystems of a microcontroller for computer 
interfacing. 

2. Construct a microcontroller-based system with various 
peripheral devices interfaces and study the 
implementation problems during interfacing. 

3. Share resources and responsibilities effectively to 
complete given task on computer interfacing in a 
group. 

4. Manipulate and compare experimental data to solve 
various problems. 
 

SYNOPSIS 
This subject covers abstractions and implementation 
techniques for the design of application using computer 
interfacing. Topics include: microcontroller, features of 
different I/O peripheral devices and their interfaces, Java 
programming language and interfacing, sensors and 
actuators, data analysis and controls and various software 
and hardware tool which significant for computer 
interfacing. This subject is taken to expose student to Java 
programming language and interfacing computer with other 
peripherals. Eclipse IDE will be used as the compiler and 
editor to demonstrate programming and in laboratories 
session in this subject.  
 
REFERENCES 

1. Jonathan W. Valvano (2011), Embedded 

Microcomputer Systems: Real Time Interfacing, CL-

Engineering.  

2. Tony Gaddis (2015), Starting Out with Java (5th 

Edition), Pearson. 

3. Y. Daniel Liang (2014), Introduction to Java 

Programming, Comprehensive (9th Edition), Prentice 

Hall. 

4. Wilbert O. Galitz (2007), The Essential Guide to User 

Interface Design: An Introduction to GUI Design 

Principles and Techniques, Wiley.  

5. HarpritSandhu (2008), Making PIC Microcontroller 

Instruments and Controllers, McGraw-Hill/TAB 

Electronics. 

6. HarpritSandhu (2010), Running Small Motors with PIC 

Microcontrollers, McGraw-Hill/TAB Electronics. 

SEMESTER 7 
 

BETE 4434 
INDUSTRIAL AUTOMATION /  
AUTOMASI PERINDUSTRIAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Illustrates the basic concepts related to automation 

and its benefits to manufacturing. 
2. Explain the current and future trends of electronics 

manufacturing processes and technologies. 
3. Design the flexible manufacturing systems by applying 

the concepts of control technologies, material handling 
and manufacturing systems. 

4. Display the quality characteristics using appropriate 
quality control software. 

5. Work  individually or in groups effectively in performing 
assignments/case. 

 
SYNOPSIS 
This subject will discuss on major manufacturing 
processess, materials, technologies of electronics 
packaging, surface mount assembly and printed board 
fabrications. Also cover an automation and control 
technologies, material handling, manufacturing support 
systems, quality control in manufacturing systems.  This 
subject will prepare the students with knowledge and 
practical aspects regarding manufacturing line and 
respected areas. 
 
REFERENCES 
1. Mikell P. Groover, Automation, Production Systems 

and Computer- Integrated Manufacturing, Prentice Hall  
(2007). 

2. James A. Tompkins, Facility Planning, Wiley, 4
th
 

Edition, 2010. 
3. R. Larry & W. Mattie, Implementing World Class 

Manufacturing, 2
nd

 Edition, WCM Association, 2004. 
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BETE 4443  
QUALITY MANAGEMENT / PENGURUSAN KUALITI 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Use and understanding the quality concepts and the 

different perspective on quality theories. 
2. To apply the quality tools to solve any problems in 

organisation. 
3. Work effectively as individual or in a group. 
4. Study and explain the application of sig-sigma to 

improve the quality of management, process and 
product in organisation. 

5. Managing the international quality standard for the 
customer’s satisfaction. 

 
SYNOPSIS 
This subject will discuss on the different of quality theories 
for many organisatition, comparisme international quality 
standard for customer satisfaction. The designing of 
strategy planning, strategy process and ethic  to enhance 
the quality improvement  for process and, product with 
using quality tools. Six –sigma are using for management to 
improve the mangement strategy planning. 
 
REFERENCES 
1. S.Thomas Foster., “Managing Quality”, Second 

Edition, Pearson, Prentice Hall Inc. 
2. Barrie G. Dale. “Managing Quality”, Fifth Edition 
3. Stephen R. Covey's book, The 7 Habits of Highly 

Effective People. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BETU 4774 
BACHELOR DEGREE PROJECT II /  
PROJEK SARJANA MUDA II 
 
LEARNING OUTCOMES 
After completing the course, students will be able to: 
1. Execute project implementation systematically. 
2. Interpret data in a meaningful form using relevant tools 
3. Work independently and ethically. 
4. Present the results in the oral and written forms 

effectively. 
 
SYNOPSIS 
This is the second part of the Bachelor Degree Project. 
Students are expected to continue the project done in 
Bachelor degree Project Part 1 till completion. At the end of 
the semester students are required to submit the Bachelor 
Degree Project report both orally and in writing for 
assessment. 

REFERENCES 
1. Manual Projek Sarjana Muda (PSM), Fakulti Teknologi 

Kejuruteraan, Universiti Teknikal Malaysia Melaka. 
 
PRE-REQUISITE 
BETU 3764 
BACHELOR DEGREE PROJECT I / PROJECT SARJANA 
MUDA I  
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BETE 4824 
ELECTRICAL DRIVES & CONTROL /  
PEMACU & KAWALAN ELEKTRIK 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Classify the operation and basic control of electrical 

DC and AC motors. 
2. Measure the speed controlling system of AC and DC 

motors in laboratory experiments. 
3. Discover the operation in controlling the speed of AC 

and DC motors. 
4. Solve, design and troubleshoot electrical drives. 
5. Measure in experiments and present technical reports. 
 
SYNOPSIS 
This subject will discuss on elements of electric drive 
systems, electromechanical modelling, basic speed control 
of dc motors, switching amplifier field current controllers, 
armature voltage controllers, troubleshooting of dc drives, 
modelling of permanent magnet brushless dc motor, 
braking of dc motors, limitation of electric drives, control of 
ac motor, braking of ac motors and stepper motor. 
 
REFERENCES 
1. Theodore Wildi, Electrical Machines, Drives and 

Power Systems, Prentice Hall, 2006. 
2. Norman S. Nise, Control System Engineering, Wiley, 

4th Edition, 2005. 
3. Mohamed A. El-Sharkawi, Fundamentals of Electric 

Drives, Brooks/Cole, 2000. 
4. Michael E. Brumbach, Electronic Variable Speed 

Drives, Delmar Publishers, 2nd Edition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BETE 4814 
INDUSTRIAL ROBOTIC / ROBOTIK PERINDUSTRIAN 
 
LEARNING OUTCOMES 
Upon completion of this subject, students should be able to: 
1. Illustrate the anatomy of industrial manipulator and 

solve the manipulator coordinate mapping and 
transformation. 

2. Analyze kinematics parameters of industrial 
manipulator and solve its forward/inverse kinematics. 

3. Analyze robot’s dynamics which include develop 
model and solving of simple joint velocities, forces and 
torques. 

4. Organize an experiment to investigate the simple 
manipulator controller based on several techniques. 

5. Display ability in reporting technical findings both orally 
and in writing using standard engineering guideline. 

 
SYNOPSIS 
This subject will discuss on mechanics and control of 
mechanical manipulator, coordinate mapping and 
transformation, forward kinematics, inverse manipulator 
kinematics, manipulator dynamics, trajectory generation, 
linear and nonlinear robot control system. As practical 
engineers, the knowledge and practical aspects regarding 
an industrial robotics is a must. Most of the plants 
nowadays are equipped with their own robots. 
 
REFERENCES 
1. J.J. Craig, Introduction to Robotics: Mechanics and 

Control, 3rd Ed., Upper Saddle River, NJ, Pearson 
Prentice Hall, 2005. 

2. R.K. Mittal, I.J. Nagrath, Robotics and Control, New 
Delhi, Tata McGraw-Hill, 2003. 

3. K.S. Fu, R.C. Gonzales, C.S.G. Lee,  Robotics: 
Control, Sensing, Vision and Intelligence. McGraw-Hill, 
1988. 
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SEMESTER 8 
 
BETU 4786 
INDUSTRIAL TRAINING / LATIHAN INDUSTRI 
 
LEARNING OUTCOME 
At the end of the subject, students should be able to: 
1. Show technical competencies and skills gained 

throughout their internship. 

2. Prepare a report on the industrial field daily activities in 

the log book systematically. 

3. Communicate effectively with staff, colleagues and 

other personnel. 

4. Practice professional ethics in accordance with 
industry rules and regulations. 

 
SYNOPSIS 
All students are required to undergo industrial training as 
part of their curriculum to complete four (4) years course for 
the Bachelor of Engineering Technology. The duration of 
training is 24 weeks and it will be taken place at the end of 
the course (semester 8). The students are expected to gain 
knowledge and enhance their technical skills within 
industrial environment relevant to their field of study. 
 
REFERENCES 

UTem Guideline Handbook for Industrial Training. 

 

 

 

 

 

 

 

 

 

BETU 4796 
INDUSTRIAL TRAINING REPORT / LAPORAN LATIHAN 
INDUSTRI 
 
LEARNING OUTCOME 
At the end of the subject, students should be able to: 
1. Produce industrial training report  

2. Present report orally on working experience  

SYNOPSIS 
All students are required to undergo industrial training as 
part of their curriculum to complete four (4) years course for 
the Bachelor of Engineering Technology. The duration of 
training is 24 weeks and it will be taken place at the end of 
the course (semester 8). The students are expected to gain 
knowledge and enhance their technical skills within 
industrial environment relevant to their field of study. 
 
PRE-REQUISITE 
Student required to pass Industrial Training BETU 4786 in 

order to pass Industrial training report. 

REFERENCES 

UTem Guideline Handbook for Industrial Training. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


