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Brief History of the Department
In 2008/2009, there were some TETFUND special intervention projects to the Faculty of Engineering in the University of Nigeria, Nsukka (UNN) that procured some laboratory equipment for Mechatronic Engineering and were used for training some staff of the Faculty. In August, 2010, the National Universities Commission (NUC), invited Vice Chancellors and some selected Deans of Engineering in Nigeria Universities to Abuja where they were introduced to Mechatronic Engineering Programme and were advised to work towards establishing academic departments to enhance research, teaching and learning in this new multidisciplinary Engineering field. In line with this, in 2013, the then Dean of the Faculty of Engineering set up a seven-man committee to look into a 2009 TETFUND special intervention fund for the establishment of Mechatronic Engineering in the Faculty which has been pending, and to advice the Dean accordingly. After the deliberations of the Committee, a decision to start an Academic Department of Mechatronic Engineering was taken, and to this end a draft five-year standard curriculum for B.Eng. Mechatronic Engineering was prepared. The draft went through review by the Faculty of Engineering Curriculum Committee in 2015 and obtained Faculty approval.
Philosophy 
The philosophy of Mechatronic Engineering Programme, University of Nigeria, Nsukka is to produce graduates who are sound in moral character and learning; with values of honesty, transparency, discipline and marketable professional expertise. The Programme is designed to train the mind of potential mechatronic engineers in multidisciplinary design thinking to enable them harness possible coordinated and concurrent synergy between mechanical engineering, electronic engineering and intelligent computer control; engineers who will be able to function in today’s and tomorrow’s industry and service sector requiring expertise in artificial intelligence, robotics and automation in the development of products and delivery of services to the modern society.

Objectives 

The objectives of the programme are to offer internationally competitive and locally responsive undergraduate training of modern engineers who will be able to:

· design, develop and manufacture mechatronic products and systems; including robotic and other intelligent systems
· install, operate, troubleshoot and manage mechatronic products and systems 

· create jobs in the area of mechatronics, robotics, automation and artificial intelligence 
· function effectively in multidisciplinary Engineering teams and projects.

· use verbal and written communication skills and up-to-date techniques and tools of Mechatronics 


Scope
Mechatronic Engineering Department offers a B. Eng degree programme of five years (five academic sessions) for UTME students that includes practical and theoretical courses. The students first take general courses in Mathematics, Physics, Chemistry and General Studies; as well as General Engineering courses. All these prepare the students to undertake courses in Pneumatics, Hydraulics, Electromechanical systems, Automation and Robotics; CAD/CAM/CNC machines for design and product development; Control Engineering, Information Technology, Sensors and Actuators; Physical Systems Modeling and Software Engineering.   
Job Opportunities
Graduates of this programme have excellent career opportunities in a wide range of engineering-based concerns including but not limited to manufacturing industries involved in food and beverages, agriculture, household appliances and equipment, medical tools and equipment, pharmaceutical, cement, breweries, automotive, defense, aviation, educational tools, printing, textile, oil and gas, building and construction, etc. Above all graduates are adequately equipped with the necessary skill sets to be self-employed and to create jobs.
Entry Requirements
In addition to the University of Nigeria minimum entry requirements, the minimum admission requirements for Mechatronic Engineering are: passes at credit level in the Senior Secondary School Certificate or GCE ‘O’ Level in five subjects including Mathematics, English Language, Physics, Chemistry and anyone from Biology/Agricultural Science, Auto-electronics, Further Mathematics and Technical Drawing. 
Stress Areas
	Foundation Courses   
	0

	Electromechanical Systems, Automation and Robotics 
	1

	Design and Product Development-CAD/CAM/CNC Machines
	2

	Control Engineering
	3

	Information Technology, Sensors and Actuators
	4

	Physical Systems Modeling and Software Engineering
	5

	Laboratories
	6

	Seminar and Special Problems
	8

	Project
	9


LIST OF EXISTING ACADEMIC STAFF FOR THE PROGRAMME
(a)
ACADEMIC STAFF

	S/N
	NAME
	AREA OF SPECILIZATION
	DISCIPLINE
	QUALIFICATION
	RANK

	1
	Prof. E.C.Ejiogu
	Power Electronics, Drives and Control Engineering
	Electrical Engineering
	B.Eng., M.Eng., Ph.D., R. Eng. (COREN)
	Professor




	2
	Dr. A. O. Ani
	Robotics and Systems Modeling/ Simulation
	Mechatronic Engineering
	B.Eng., M.Eng., Ph.D. R.Eng. (COREN)
	Reader

	3
	Dr. S. Nwanya
	Energy/Engineering Management
	Mechanical Engineering
	B.Eng., M.Eng., Ph.D, R.Eng. (COREN)
	Senior Lecturer

	4
	Dr. C.U.Ogbuka
	Electromechanical Systems and Automation
	Electrical Engineering
	B.Eng., M.Eng., Ph.D., R.Eng. (COREN) 
	Senior Lecturer

	5
	Dr. C. N. Anyanwu
	Renewable Energy
	Renewable Energy
	B.Eng., M.Eng., PhD
	Senior Lecturer

	6
	Dr. C.G. Ozoegwu
	Manufacturing(CAD/CAM/CNC),Vibrations and Machine Design
	Mechanical Engineering
	B.Eng., M.Eng., Ph.D.R.Eng. (COREN)
	Lecturer I

	7
	Engr. S. V. Egoigwe
	Electronics, Control Systems
	Electronic Engineering
	B.Eng., M.EngR.Eng. (COREN)
	Lecturer I

	8
	Engr. P.Akpan
	Thermodynamics/Instrumentation
	Mechanical Engineering
	B.Eng., M.Eng.R.Eng. (COREN)
	Lecturer I

	9
	Dr. I.J. Ezika
	Digital Electronics, Machine Learning
	Electronic Engineering
	B.Eng., Ph.D. R.Eng. (COREN)
	Lecturer II

	10
	Engr. S.C.Olisa
	Digital Electronics and Control Engineering
	Electronic Engineering
	B.Eng., M.Eng.R.Eng. (COREN)
	Lecturer II

	11
	Engr. G.N. Ajah
	Power Electronics and Digital Systems
	Electrical Engineering
	B.Eng., M.Eng.R.Eng. (COREN)
	Lecturer II

	12
	Engr. Uche Ezechi
	Control Systems and Automation
	Mechanical Engineering
	B.Eng., M.Eng.
	Lecturer II

	13
	Engr. Ihechiluru S. Okoro
	Control Systems and Automation, Electrical Machines/Drives
	Electrical Engineering
	B.Eng., M.Eng.R.Eng. (COREN)
	Lecturer II

	14
	Engr Anthony O. Ezeama
	Mechanical production, Power machines, Automotive and Autotronics
	Mechanical Engineering
	B.Eng., M.Eng.R.Eng. (COREN)
	Lecturer II

	15
	Engr. E. C. Nnadozie
	Digital Electronics, Machine Learning, Renewable Energy
	Electronic Engineering
	B.Eng., M.Eng.R.Eng. (COREN)
	Lecturer II

	16
	Engr. Araoye, Timothy Oluwaseun
	Power Systems
	Electrical/Electronic Engineering
	B.Tech., M.Eng.R.Eng. (COREN)
	Lecturer II

	17
	Solomon C. Nwafor
	Control Systems and Automation
	Mechanical Engineering
	B.Eng.
	Graduate Assistant


(b) TECHNICAL STAFF

	S/N
	NAME
	AREA OF SPECILIZATION
	DISCIPLINE
	QUALIFICATION
	RANK

	1
	Engr. Mathew Odo
	Electronics/

Mechatronics
	Electronic Engineering
	B.Eng., R.Eng. (COREN)
	Senior Technologist

	2
	Mr. Daniel Benjamin
	Machining/CNC
	Mechanical Engineering
	B.Eng.
	Technologist II

	3
	Mr. Victor Amu
	Electromechanical Systems
	Electrical Engineering
	HND
	Technologist II

	4
	Engr. Chukwuemeka  Ajibo
	Electronics/ Mechatronics 
	Electronic Engineering
	B.Eng.
	Technologist II

	5
	Engr. Apanta Nkechi J
	Electrical/Electronics
	Electrical/Electronic Engineering
	B.Eng.
	Technologist II

	6
	Okenyi Chinyere Virginia
	Electrical/Electronics
	Electrical/Electronics
	HND
	Technologist II

	7
	Onuoha Ejike Onyekachi
	Fluidics
	Chemical Engineering
	B.Eng.
	Technologist II


(c)  ADJUNCT TECHNICAL STAFF

	S/N
	NAME
	AREA OF SPECILIZATION
	DISCIPLINE
	QUALIFICATION
	RANK

	1
	Engr. O. L. Daniyan
	Electronics/ Instrumentation/Automation
	Electrical/Electronic Engineering
	B.Eng., M.Eng., (COREN)
	Assistant Chief Engineer

(NCSRD)


(d) ADMINISTRATION STAFF 
	S/N
	NAME
	DISCIPLINE
	QUALIFICATION
	RANK

	1
	Omeje Chibuzo Uzoamaka Confidence
	Geography
	B.Sc
	H.T.O II (Secretary)

	2
	Nwoke Roseline C.
	Agric Education
	B.Sc(Ed)
	H.T.O II

	3
	Eze Stella Chinasa
	Adult Education
	B.Ed
	PEO II

	4
	Imeri Samuel
	Psychology
	B.sc
	HTO II

	5
	Uba Obiora
	Geology and Mining
	B.Sc
	HTO II

	6
	Nwankwo Ngozi Roseline
	WAEC
	WAEC
	Technical Assistant

	7
	Asadu Ngozi
	WAEC
	WAEC
	Lab Assistant



Courses Outline
First Year
First Semester
	Course Code
	Course Title 
	Credit Units

	
	Major Courses
	

	EGR 101
	Introduction to Engineering  
	2

	
	Required Ancillary Courses
	

	CHM 101
	Basic Principles of Chemistry 
	2

	CHM 171
	Basic Practical Chemistry
	2

	MTH 111
	Elementary Mathematics I
	3

	MTH 121
	Elementary Mathematics II
	3

	PHY 121
	Fundamentals of Physics I

	3

	PHY 195
	Practical Physics I
	2

	General Studies Courses

	GSP 101
	Study Skills and Basic Research Methods
	2

	GSP 111
	The Use of Library and Study Skills
	2

	                         Total Credit Hours
	21


Second Semester
	Course Code
	Course Title
	Credit Units

	
	Major Courses
	

	EGR 102
	Applied Mechanics

	3

	
	Required Ancillary Courses
	

	MTH 122
	Elementary Mathematics III
	3

	PHY 116
	General Physics for Physical Sciences II
	2

	PHY 124  
	Fundamentals of Physics III

	3

	CHM 112
	Basic Principles of Physical Chemistry
	2

	CHM 122
	Basic Principles of Organic Chemistry
	2

	General Studies Courses

	GSP 102
	Basic Grammar and Varieties of Writing
	2

	                         Total Credit Hours
	17


Second Year 
First Semester
	Course Code
	Course Title 
	Credit Units

	Major Courses

	MCT 201
	Introduction to Mechatronic Engineering
	2

	Required Ancillary Courses

	CVE 211
	Strength of Materials
I
	2

	CVE 213

	Strength of Materials Laboratory
	1

	EEE 211
	Basic Electrical Engineering
	3

	EGR 201
	Material Science
	2

	EGR 213
	Material Science Laboratory
	1

	MEC 211
	Engineering Drawing I
	2

	MEC 261
	Thermodynamics I
	2

	MTH 207
	Advanced Mathematics VII

	2

	General Studies Courses

	GSP 201
	Basic Concepts and Theories of Peace and Conflicts 
	2

	GSP 207
	Logic, Philosophy and Human Existence
	2

	                         Total Credit Hours
	21


Second Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	MCT 202
	Basic Mechatronics Engineering Lab I
	1

	Required Ancillary Courses

	CVE 222
	Fluid Mechanics I
	2

	CVE 224
	Fluid Mechanics Laboratory
	1

	ECE 272
	Engineering Computer Programming
	3

	ECE 282
	Engineering Computer Programming

Laboratory
	1

	EEE 252
	Basic Electrical Engineering Laboratory/ Practice
	1

	MEC 212
	Workshop Technology I
	2

	MTH 206
	Advanced Mathematics VI
	2

	MTH 208
	Advanced Mathematics VIII
	2

	General Studies

	GSP 202
	Issues in Peace and Conflict Resolution
	2

	GSP 208
	Nigerian Peoples and Culture Studies
	2

	                         Total Credit Hours
	19


Third Year
First Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	ECE 311
	Circuit Theory I
	3

	ECE 331
	Electromagnetic Fields and Waves I
	2

	EEE 361
	Electrical Machines I
	3

	MCT 311
	Electronics I
	3

	MCT 321
	Mechatronic Engineering Design 
	3

	MCT 351
	Computer Software Engineering I
	2

	MEC 351
	Mechanics of Fluids
	2

	Required Ancillary Courses

	CED 341
	Introduction to Entrepreneurship 
	2

	STA 205
	Statistics for Physical Sciences and Engineering I
	2

	                         Total Credit Hours
	22


Second Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	MCT 302
	Technical Report Writing
	1

	MCT 326
	Manufacturing Technology 
	2

	MCT 332
	Signals and Systems
	2

	MCT 342
	Computer Hardware Engineering
	2

	MCT 344
	Measurement and Instrumentation
	2

	MCT 362
	Virtual Laboratory 
	2

	MCT 364
	Fluidics Laboratory
	2

	Required Ancillary Courses

	CED 342
	Business Development and Management 
	2

	EGR 302
	Engineering Analysis

	4

	                         Total Credit Hours
	19


Fourth Year
First Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	MCT 401
	Heat and Mass Transfer
	3

	MCT 411
	Electronics II
	3

	MCT 421
	Computer Aided Manufacturing
	2

	MCT 431
	Control Engineering I
	3

	MCT 433
	Digital Systems and PLCs
	2

	MCT 441
	Sensors and Actuators
	2

	MCT 461
	Computer Aided Design/Computer Aided Manufacturing/Computer Numerical Control Machines (CAD/CAM/CNC) Laboratory
	2

	MCT 491
	Group Project
	2

	Required Ancillary Course

	EGR 401
	Computational Methods
	3

	                         Total Credit Hours
	22


Second Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	MCT 482
	Seminar 
	2

	MCT 484
	Special Topics in Mechatronic Engineering 
	3

	Required Ancillary Course

	EGR 402
	Students’ Industrial Work Experience Scheme (SIWES)
	10

	                         Total Credit Hours
	15


Fifth Year
First Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	MCT 511
	Introduction to Robotics
	2

	MCT 513
	Process Automation
	2

	MCT 517
	Automation and Robotics
	3

	MCT 521
	Vibrations
	3

	MCT 531
	Control Engineering II
	3

	MCT 533
	Microcomputers and Microprocessor Systems
	3

	MCT 541
	Digital Signal Processing 
	2

	MCT 561
	Partial Automation Laboratory
	2

	Electives (Choose only one)

	MCT 503
	Tribology
	2

	MCT 505  
	Fluid Power Engineering
	2

	MCT 515
	Mobile Robotics
	2

	MCT 523
	Micro-Fabrication Technology
	2

	MCT 535
	Control Engineering III
	2

	MCT 543
	Machine Vision
	2

	                         Total Credit Hours
	22


Second Semester
	Course Code
	Course Title
	Credit Units

	Major Courses

	MCT 502
	Engineering Management and Law
	2

	MCT 514
	Micro Electromechanical Systems & Very Large Scale Integration (MEMS & VLSI)
	2

	MCT 516
	Power Electronics and Drives
	2

	MCT 552
	Computer Software Engineering II
	2

	MCT 554
	Systems Modeling and Simulation
	2

	MCT 562
	Full Automation Laboratory
	2

	MCT 592
	Project
	6

	Electives (Choose only one)

	MCT 504
	Renewable Energy Resources
	2

	MCT 522
	Lean Production Management & Industrial Logistics
	2

	MCT 532
	Microcontrollers and Embedded Systems
	2

	MCT 556
	Computer-Aided Product Modeling 
	2

	                         Total Credit Hours
	20


Description of Courses
MCT 201:  Introduction to Mechatronic Engineering                   
(2 Unit)

Introduction to Mechatronics Systems – Measurement Systems – Control Systems – Microprocessor Based Controllers, Sensors and Transducers – Performance Terminology – Sensors for Displacement, Position and Proximity; Velocity, Motion, Force, Fluid Pressure, Liquid Level.  Temperature, Light Sensors – Selection of Sensors.  Pneumatic and Hydraulic Systems - Directional Control Valves – Rotary Actuators.  Mechanical Actuation Systems – Cams – Gear Trains – Ratchet and Pawl – Belt and Chain Drives – Bearings.  Electrical Actuation Systems – Mechanical Switches - Solenoids – DC Motors – AC Motors – Stepper Motors.

MCT 202 Basic Mechatronic Engineering Lab I                       
(1 Unit)

Laboratory experience of the concepts, systems, devices and components introduced in MCT 201; devices for measurement and measurement of: displacement, position and proximity; velocity, motion, force, fluid pressure, liquid level, temperature.  Development of simple mechatronics systems/system components: sensors, transducers, Introduction to PLC training system, Process control training system, Wheeled mobile robot and 3D robot training systems, CNC lathe and milling training systems, Hydraulics and Pneumatics training systems.

MCT 302 Technical Report Writing and Presentation 





(1 Unit)
Technical correspondence, technical proposals, field trip reports

Principles of effective communication, professional use of the English language. Principles of technical writing. Oral presentation of technical ideas. Technical correspondence, technical proposals, field trips reports.

MCT 311: Electronics I













(3 Units)

Audio and RF electronics; Biasing and stability.  Actual circuit and noise.  Tuned load and differential amplifiers.  Oscillators, mixers, modulators and demodulators.  Low noise amplifiers.  Power amplifiers.  Phase-locked loops.

Feedback oscillators and the Berkhausen criterion.  Practical oscillator circuits; phase-shift, wien bridge, Harley, Colpitt, Crystal, etc.  Frequency stability of oscillators.  Ideal operational Amplifier.  Connection as non-inverting and inverting amplifier.  The differential amplifier, transfer characteristics of the differential amplifier (Differential amplifier as a modulator and multiplier).  Operational amplifier parameters (common-mode rejection ratio, offset voltages and currents etc.  Class A, AB, B and push-pull power amplifiers.  Analysis of power amplifiers and head sinks.  Thermal stabilization.  Complimentary and quasi-complimentary output stages.  Application of analogue integrated circuits such as wideband amplifiers, instrumentation amplifiers, multiplier circuits, voltage-controlled oscillators and phase locked loops.  Design techniques for advanced analogue circuits containing transistors and operational amplifiers.

MCT 321 Mechatronic Engineering Design    







(3 Units)

The design process, design concepts, sensors and actuators, computer vision, digital data acquisition and processing.  The Analysis and Design of individual machine components; shafts, gears, chain linkages, bearing keys.  Keyways, belts, clutches, etc.  Components assemblies and machine systems.
MCT 326   Manufacturing Technology                           

(2 Units)

Basic manufacturing industries and process including casting, forging, assembling, inspection/testing and certification, packaging, warehousing and forwarding.  Metal working operations: shaping planning, milling, drilling, turning, reaming, broaching, abrasive machining and chip-less machining processes.  Metal cutting tools and cutting fluids, cutting forces and power.  Threads, gears, selection of materials, processing methods and equipment for manufacturing.  Fabrication methods including welding, soldering, brazing, adhesive bonding and mechanical fostering.  Quality control in manufacturing.
MCT 332
Signals and Systems                               


(2 Units)

System modeling.  Analog signals.  Convolution and correlation.  Fourier and Laplace Transforms.  Random Processes.  Sampled signals and systems.  Discrete Fourier transforms. Z transforms.  Analog and Digital filters.  Control strategies; Open-loop, feed forward and feedback control systems.  Stability, performance and sensitivity analysis.  Lag and Lead compensation.  Frequency domain design.  PID controllers.  Elements of nonlinear control.
MCT 342 Computer Hardware Engineering                        

(2 Units)

Digital logic.  Data representation.  Digital components and signals.  Combinational and sequential logical design and realization.  Microprocessor system design and programming.  Simple and complex programmable logical devices.  Hardware description languages and introduction to VHDL, CPU design and field programmable gate arrays (FPGAs).

MCT 344 Measurement and Instrumentation                        

(2 Units) 

Errors in measurements, classification and functional analysis, performance of instruments systems, calibration.  Control system components, amplifiers, sensing devices, pumps and controllers, error detectors and output elements, instrumentation methods; measurements and recording of dimensions, time, weight, frequency, temperature, pressure, transducers, bridge and potentiometer methods.  Synchros, Hall effects, photovoltaic and moving iron transducers.  Instrument transformers, Pulse transformers, energy meters and metering, information storage techniques, electronic instrumentation, digital technique, analog/digital signal processing. Survey of modern instrumentation components. Non-linear computing elements. 
MCT 351: Computer Software Engineering 1                  


(2 Units)

Introduction to software engineering fundamentals. Object oriented programming. Number representations. Data structure and algorithms. Abstraction, modules and objects.  Designing for efficiency.  Software development life cycle, gathering software requirements, analyzing user and system requirements, designing user interfaces, object-oriented programming, grafting an object-oriented class hierarchy, modeling classes and objects, saving data to storage, testing and deploying an application.
MCT 362 Virtual Laboratory                                     

(2 Units)

Virtual Laboratory Experiments: transfer in the basics disciplines of Mechatronics like:

Pneumatics/Electro-Pneumatics, Hydraulics/Electro-Hydraulics, Electrics/Electronics, Sensories, AC-motors, Open/Close loop Technology, Process Automation, Fieldbus Technology

MCT 364
Fluidics Laboratory 










(2 Units) 
Fluidics Laboratory Experiments: transfer in the basic disciplines of Mechatronics like:

Pneumatics/Electro-Pneumatics, Hydraulics/Electro-Hydraulics, 
Electrics/Electronics, Sensories, AC-motors, Open/Close loop Technology, Process Automation, Fieldbus Technology
MCT 401 Heat and Mass Transfer                        



(3 Units)

Modes of heat transfer. General heat conduction equation. Conduction: Steady and unsteady conduction; Numerical methods. Convection: free and forced convection for laminar and turbulent flows. Thermal radiation. Heat exchangers, extended surfaces, engine cooling. . Combined modes of heat transfer. Mass transfer processes, humidification of gases, types of dryers, evaporation.
MCT 411 Electronics II                                   



(3 Units)

Feedback oscillators and the Berkhausen criterion.  Practical oscillator circuits; phase-shift, Wien bridge, Harley, Colpitt, Crystal, etc.  Frequency stability of oscillators.  Ideal operational Amplifier.  Connection as non-inverting and inverting amplifier.  The differential amplifier, transfer characteristics of the differential amplifier (Differential amplifier as a modulator and multiplier).  Operational amplifier parameters (common-mode rejection ratio, offset voltages and currents etc.  Class A, AB, B and push-pull power amplifiers.  Analysis of power amplifiers and head sinks.  Thermal stabilization.  Complimentary and quasi-complimentary output stages.  Application of analogue integrated circuits such as wideband amplifiers, instrumentation amplifiers, multiplier circuits, voltage-controlled oscillators and phase locked loops.  Design techniques for advanced analogue circuits containing transistors and operational amplifiers.
MCT 421 Computer-Aided Manufacturing                       

(2 Units)

In-depth study of some advanced technologies adopted by leading design and manufacturing industries worldwide.  Exploring rapid product development and technologies aimed at reducing product development lead-time within a Design for Manufacture (DFM) context.

MCT 431 Control Engineering I                         



(3 Units)

Introduction; Concepts of feedback control.  Mathematical model of physical systems.  Block diagrams.  Reduction techniques.  Block diagram algebra.  Signal flow graphs.  Mason’s rule.  Analysis and design in S-plane.  Steady state and transient response to step and ramp input.  Use of P + I, P+D lag, lead and tacho compensators for improvement of overall response. Negative velocity and positive acceleration feedback.  Error rate damping.  Stability analysis; Routh’s stability criterion.  Frequency response methods using polar, Bode and Nichol’s methods.  Nyquist compensation.  Design of system with lead, lag, lead-lag compensators in frequency domain.  System identification from experimental data.  Analog computing; basic computing element.  Solutions of linear ODE.  Simulation of simple transfer functions.  D.C. Bias design.  Analysis and design of single stage and multiple stage amplifiers at low and high frequencies.  Darlington pair, Cascode amplifiers, Bootstrapping, Negative feedback concepts and feedback amplifiers.

MCT 433 Digital Systems and PLCs                                  
(2 Units)

Digital representation of information and binary arithmetic.  Position number system, binary coding of alpha numeric characters in the computer, simple error detecting and correcting codes.   (Parity, bits, Humming codes).  Artithetic in various radio systems.  Binary arithmetic in combination logic.  Boolean algebra, switching function, truth tables, Karnaugh maps etc.; Properties of switching functions; canonical forms, N and Nar designs; “don’t cares” minimization of multiple output switching functions; simple combinational circuit design; encoders, decoders, multiplexer, serial and parallel half and full adders, etc.  Hazards in combinational circuit and other design problems.  Notion of feedback state and delay in logic circuit; basic difference synchronous sequential circuits; illustration of the use of state transition equations, diagrams, tables etc.  In sequential logic by their use in defining the operation of synchronized or clocked flip-flops (such as r.s, JKP etc, Flip-flops).  Edge triggered and master flip-flops.

MCT 441 Sensors and Actuators                                     
(2 Units)

Electrical Actuators:  Review of Electrical Motors and their types, Motor Equations, Drivers and Control of DC Motors, Induction Motors, Synchronous Motors, and Stepper Motors.

Hydraulic Actuators:  Pumps and its Different Types, Hydraulic Motors and Its Different Types.  Valves and Its Different Types, Power Supplies, Cylinders, Accumulators, Intensifiers, Lifts, Couplings, Torque Converters.  Hydraulic Circuit Design and Analysis.

Pneumatic Actuators:  Compressors, Fluid Conditioners, Pneumatic Cylinders, Valuves and Plugs, Basic Pneumatic Circuit Design & Analysis, Accumulator system Analysis. 

Motion Transducers:  Potentiometer, Variable Inductance Transducers, Permanent Magnet Transducers, Variable Capacitance Transducers, Piezoelectric Transducers, and Proximity Transducers.  

Effort Sensors: Strain Gages, Torque Sensors, Tactile Sensors

MCT 461 CAD/CAM/CNC Laboratory                            

(2 Units)

CAD/CAM/CNC Experiments:   Planning and design of Mechatronics part systems.  CNC Programming for turn and mill, manufacturing operations, models and metrics, automation and NC/CNC.  Material transport and storage systems.  Manufacturing systems, single cell, assembly line, cellular manufacturing and flexible manufacturing systems.  Manufacturing support systems.  CAD/CAM/CIM, process planning, production planning including material requirements planning, manufacturing resource planning, shop floor control, inventory control.  Manufacturing excellence, push/pull excellence systems, pull control systems, JIT, TQM, simulation of manufacturing systems, robotic, Kalman filtering and applications analysis of nonlinear mechatronics systems, production of mechatronics part system advanced mechatronics system design process

MCT 482 Seminar                                                
(2 Units)
Each student will choose any suitable industries where mechatronic systems are being used or developed, and write technical reports about them which will be presented to the department after the long vacation.

MCT 484 Special Topics in Mechatronic Engineering                   
(3 Units)
Each student will choose a topic of national and mechatronics relevance and research on it, prepare a technical writing based on the research, under the guidance of an advisor.
MCT 491 Group Project                                           
(2 Units)

Identifying problem requirements.  Generating & evaluating design concepts; design & fabrication.  Design control software.  Testing and debugging of systems.  Documentation of design and results.
MCT 502 Engineering Management and Law                 
(2 Units)

Principles of organization; elements of organization; management by objectives. Financial management, accounting methods, financial statements, cost planning and control, budget and budgetary control. Depreciation accounting and evaluation of assets. Personnel management, selection, recruitment and training, job evaluation and merit rating. Industrial psychology. Resource management; contracts, interest formulae, rate of return. Methods of economic evaluation. Planning decision making; forecasting, scheduling, production control. Gantt Chart, CPM and PERT. Optimization, linear programming as an aid to decision making transport and materials handling. Raw materials and equipment. Facility layout and location. Basic principles of work study. Principles of motion economy. Ergonomics in the design of equipment and process.
MCT 503 Tribology                                                 
(2 Units)

Theories of friction between metallic, non-metallic, dry and lubricated surfaces.  Testing and properties of materials solid and liquid lubricants.  Theory of self-acting and pressurized bearing, including Reynolds equation and solutions.  Dynamic loading, temperature and pressure effects on viscosity.  Elastohydrodynamic lubrication, gears and rolling contact bearings.  Design of journal and thrust bearings.  Application of tribology.
MCT 504 Renewable Energy Resources                               
(2 Units)

Possible future scenarios for energy from conventional to renewable sources.  Energy conservation principles, energy distribution and system integration.  Solar energy, hydro, wind and geothermal energies.  Biofuels and biomass, energy storage options in form of hydrogen, batteries, liquid fuels, compressed gas by the use of heat exchangers.
MCT 505 Fluid Power Engineering                                    
(2 Units)

Properties of hydraulic, pneumatic and fluidic systems and components.  Principles of design of pumps, blowers and turbines.  Detailed consideration of cavitations, pumping of liquids and pump selection.  Flow and pressure control valves.  Hydrostatic and hydrokinetic transmission systems.  Principles of sealing hydraulic machinery and circuits.

MCT 511 Introduction to Robotics                                    
(2 Units)

Automation and Robotics.  Robot Classification.  Robot Specifications.  Direct Kinematics: Mathematical background.  D-H representation.  The Arm equation.  Examples.  Inverse Kinematics: The inverse kinematics problem and its solution.  Tool configuration.  Examples of various robots.  Introduction to Manipulator Dynamics: Language’s Equation, Language-Euler Dynamic Model.  Use of Sensors and Vision System in Robotic System.
MCT 513 Process Automation                                        
(2 Units)

PLC programming higher functions, PLC-programming analogue in/outputs, 2-Step controller, Basics in closed loop control, Closed loop temperature control, Closed loop pressure control, Closed loop flow control and closed loop level control.

MCT 514 Microelectromechanical Systems & Very Large Scale Integration (MEMS & VLSI)                                                           
(2 Units)

Basic micro-electronic devices a brief review of the physics involved.  Fabrication technology of micro-electronic devices.  IC fabrication technology (CMOS).  Silicon crystal growth, epitaxy, Ion implantation, etching, chemical vapour deposition and photolithography.  Silicon bulk and surface micromachining technology for Microsystems or MEMS.

MCT 515 Mobile Robotics                                          
(2 Units)

Artificial intelligence programming techniques, basic problem solving techniques, knowledge acquisition and representation; artificial intelligent language (LISP and PROLOG).  Computer interface, machine learning, natural language understanding, knowledge-based and expert systems, computer vision, robotics, relationship AI to software engineering and database methodology.  Societal impact of AI and robotics.  Machine vision and pattern recognition.  Applications of identification trees, neural nets genetics algorithms and other learning paradigms.

MCT 516 Power Electronics and Drives                               
(2 Units)

Characteristics of semiconductor switches, Power conversion from AC to DC, DC to DC, DC to AC, AC to AC. Applications of SCR and other thyristor devices: motor control, control of devices, heating and lighting, Mechanical relays, solid state relays and stepping motors.
MCT 517 Automation and Robotics                                  
(3 Units)

Introduction to Automation:  Economics of Automation, Flow Lines, Mathematical Models, Storage Buffers, Partial Automation, Balancing, Group Technology and Flexible Manufacturing.

Programmable Logic Controllers:
Introduction to PLCs, Advantages of PLCs, Ladder Logic Diagrams, Switching Logic.

Components of PLC, PLC Operating Cycle, Additional Capabilities of a PLC, Latches, Design Cases (Deadman Switches, Conveyor, Accept/Reject Sorting) Addressing.

PLC connection, PLC operation, Numbering, Event based logic, sequential logic design, Advanced ladder logic functions.  PLC Programming, Structured Text Programming, Instruction List Programming, Function Block Programming, Continuous Control, PLC Data Communication, Human Machine Interfaces (HMI), Selecting a PLC.

CNC Machines:  General information, Operation, Control Panel Description, Tool function, Practical application of tool wear offset, Feed Function, Spindle Function, Programming of CNC in absolute and incremental systems, Program Creation, Preparatory Functions, CNC Programming, Computer Assisted Part Programming, Automatically Programmed Tools (APT Programming System), CAD/CAM approach to part programming, CAD/CAM application (turning problem, surface milling, machining of curved surfaces).
MCT 521 Vibrations                                      



(3 Units)

Mechanical systems with one and several degrees of freedom, free, forced, and damped vibrations.  Vibration problem solution by nodal analysis.  Continuous systems, including exact and finite-element methods.  Approximate methods of solution; Computer solutions; Vibration Isolation and adsorption.  Machine balancing.

MCT 522 Lean Production Management & Industrial Logistics           
(2 Units)    
Material and information flows within a company, providing practical experience for all employees involves in lean production projects, inventory minimization as an important basis for increased productivity, the principle of pull production control, advantages compared to conventional production control methods, types and function of different pull production control methods, types and function of different pull production control methods, application of methods, Kanban – the classic pull principle, introduction to Value Stream Mapping (VSM).  Lean manufacturing, flow production, throughout time and inventories while increasing flexibility, analysis of workplaces with the Standard Operation Sheet, adjusting the cycle times of individual workplaces, flow and take time production, avoidance of material transport with linear and U layouts.  Structure and development of open-plan production, Line Back system, integration of logistic processes with kanban, flexible employee systems: relay and caravan systems, multi-machine operation.  Quality control.

MCT 523 Micro-Fabrication Technology                               
(2 Units)

Crystal growth thermal oxidation, photolithography, etching, diffusion, iron implantation, film deposition, metallization, layout, process integration, IC manufacturing, MEMS, CAD tools for micro-fabrication (e.g. SUPREM, PROLITH etc.).  Future trends and challenges.

MCT 531 Control Engineering II                          



(3 Units)

Review of basic control theory and examples of control systems. Feedback. Time response analysis. Concepts of stability. Frequency response analysis. Analysis and design using Root’s locus.  System optimization using error criteria.  Non-linear systems.  Describing and phase plane methods, multivariable systems, advanced analog and hybrid computing. Use of MATLAB, Simulink and Control Toolbox software.
MCT 532 Microcontrollers and Embedded Systems                      
(2 Units)

Microprocessor organization and interfacing: Memory interfacing.  Hardware-software design of microprocessor systems.  Introduction to Embedded Microcomputer Systems.  Architectures of programmable digital signal processor.  Programming for real-time performance.  Design and implementation of data scrambler and interfaces to telecommunications.
MCT 533 Microcomputers and Microprocessor Systems                  
(3 Units)

Hardwired logic contrasted with program logic.  Microcomputer applications.  Elements of microcomputer architecture; bus, microprocessor, memory, input-out-put, peripherals, Singe chip and multichip microcomputers.  Overview of available microcomputer systems.  Internal architecture; 3-bus concept, microprocessor operation.  Microprocessor instruction set; instruction format, addressing modes; instructions execution.  Comparison of available microprocessors.  Machine language, assembly language and high-level language programming.  Synthesis of combinational logic circuits with ROMS and PLAs.  Review of classical approach to sequential circuit design.  The algorithmic state machine chart (ASM) method of representing sequential problems.  Realization of sequential circuits using MSI and LSI.  Register transfer languages.
MCT 535 Control Engineering III                                    
(2 Units)

Types of systems nonlinearities, small perturbation methods, describing functions, phase plane analysis.  Principles of sampled systems.  Application of Z transforms.  System performance and stability.  State space analysis of controlled systems.  On line computer control. Derivation of digital control algorithms.  Microprocessor applications.  Introduction to adaptive control; Hill climbing and model reference, adaptive systems.  Lyapunov analysis.  Stability in non-linear systems.  System identification and testing methods.  Application of statistical correlation techniques. Further use of MATLAB, Simulink and Control Toolbox software
MCT 541 Digital Signal Processing                       



(2 Units)
The Concepts of sampling, quantization and aliasing.  Discrete time signals and systems, discrete transforms, Z plan poles and zeros.  Discrete Fourier transforms. Fast Fourier Transform.  Concept of digital filtering, types of digital filers and properties.  Digital transfer functions.  One dimensional recursive & non-recursive filters.  Spectral transforms and their application it synthesis of high-pass and band-pass filters.  Computer techniques it filter synthesis.  Realization of filters in hardware & software.  Basic image processing concepts.
MCT 543   Machine Vision                                         
(2 Units)

Fundamentals of machine visions, hands on machine visions, machine vision lighting and optics, machine vision algorithms, management overview of machine vision, machine vision project management.  Advanced techniques and algorithms used in real-time computer vision and image processing design.

MCT 552 Computer Software Engineering II                           
(2 Units) 

Object oriented software design, implementation and testing.  Team software specification and management.  Cross-platform tools and GUI development.  Advanced software algorithms and architecture.  Software engineering practice and methods.

MCT 554 Systems Modeling and Simulation                           
(2 Units)

System identification and characteristic.  System modeling.  Installation considerations; generation of noise and its attenuation.  Selection of equipment for particular applications.  Review of currently available products.  Control elements.  System analysis and design; industrial application.  Interfacing with programmable logic controllers and computers.
MCT 556 Computer-Aided Product Modeling                           
(2 Units)

Geometric reasoning.  Solid modeling, feature extraction, grasping, tolerancing.  Basic parts of 3D project modeling by surface modeling, scanning, product simulation and Rapid Prototyping.  Computerized surface modeling which deals with Introduction to 3D modeling, Interface basics.  Primitive objects (spheres, cubes, cylinders).  Transformation, mirror and duplicate objects, NURBS-curves (CVs, Edit points and Key-points curves), Turn curves into different types of NURBS surfaces (skinned, revolved, planar, extruded and swept), Edit CV-curves, working with layers and use layer symmetry, Trimming surfaces, Creating rounded edges, Create STL (Sterio Lithography) file., Export model to CAD-program, Rendering basics using different types of renders including light setup, shaders and   textures, Animation basics.  Computerized product simulation dealing with Introduction to Virtual Reality, CAVE-system, Interface basics, importing 3D objects, Associate behaviours with the objects, creating interactivity, 3D scanning part which includes some basic 3D scanning methods; scanning objects and exporting the data to a computer program.  Rapid Prototyping part which includes some Rapid Prototyping methods; preparation before printing object and after-treatment of the printed object.

MCT 561 Partial Automation Laboratory                              
(2 Units)

Partial Automation: Factory Automation. Factory Automation study fields: PLC programming level 1-3, Industrial communication – fieldbus, DC/AC motor, SCADA – Touch panel, Assembly/disassembly or Mechatronics part systems.

MCT 562 Full Automation Laboratory                              
(2 Units)

Full Automation Study fields: Material/signal flow in a networked system, Installation and Commissioning of a Mechatronics System, Programming and Communication in a Mechatronics System, Maintenance and Trouble Shooting in a Mechatronics System.
MCT 592 Project



                                     
(3 Units)

The final year project could be directed at solving an identified problem related to Mechatronics Engineering.  The project may originate from staff, students, or external sources.  They may have a diverse nature and serve diverse needs.  Multi-disciplinary projects are encouraged.  A final report on the research project should be compiled, typed and bound in a format designed by the department.  The seminar presentation, the project reports, and the student’s performance at a viva-voce defense before a panel of internal and external examiners will be used in different degrees in the assessments of the students’ projects.
rules and regulations

academic regulations

the University senate regulated very academic programme in the various Faculty/Department. the Department initiates curricula through the Faculty curriculum Committee and approved by the Senate Curriculum Committee which make necessary recommendations to the Senate for the final approved of Curricula. Apart from the major course, the Curricula provide necessary ancillary course, general studies and electives.
Formal period of Students in the department is 5 years for UTME, and 4 years for Direct Entry Students. During this period there is Industrial Training for the Students (i.e SIWES) at 400 level, second semester for a period of 6 months. 

The Grading System 
	Percentage Score
	Letter Grading
	Points
	Rating

	70-100
	A
	5
	Excellent

	60-69
	B
	4
	Very Good

	50-59
	C
	3
	Good

	45-49
	D
	2
	Fair

	40-44
	E
	1
	Pass

	0-39
	F
	0
	Fail


Attendance

As a Student, it is important that you attend regularly all the lectures, tutorials, laboratory sessions etc. that are listed in your timetable or that are communicated to you as the semester proceeds. It is only by attending all of the scheduled sessions that you will be able to learn effectively, and it is for this reason that University Regulations (www.unn.edu.ng) require students "to attend throughout each semester, including the full examination period. It should also be noted that laboratory classes do not have an alternative route of assessment, so failure to attend any session may result in failure of that module.
To help you ensure that you make full use of the learning opportunities thast are available, and to the Department will monitor attendance throughout the year. If you are consistently absent without prior authorization this will result in referral to the Faculty of Engineering for unsatisfactory progress in accordance with standard University procedure.

Changing your Programme of Study

Before completing the form, you should discuss your proposed course of action with your Academic Adviser. You should also, where appropriate, discuss your change of programme with the Head of Department. You may also wish to consult University's Careers Service.

 Absence
You must attend all timetabled activities (even when arranged at short notice). You must report any special circumstances affecting attendance to us as soon as you can. Any special circumstances which you report in advance of the exam period will be considered by the Departmental Examination Board and may be taken into account when calculating your results and determining your year end result or final degree classification. Any information you submit will be treated as confidential and will not be used for any other purpose. Evidence will be considered by the Department to determine how best to help you. 
