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MODULE SPECIFICATION

1. Title of the module

EL565 Electronic Instrumentation and Measurement Systems
2. School or partner institution which will be responsible for management of the module

Engineering and Digital Arts

3. Start date of the module

Revised version start date September 2015
4. The number of students expected to take the module

50 
5. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

None
6. The level of the module (e.g. Certificate [C], Intermediate [I], Honours [H] or Postgraduate [M])

I
7. The number of credits and the ECTS value which the module represents 

15 (7.5ECTS)
8. Which term(s) the module is to be taught in (or other teaching pattern)

Autumn
9. Prerequisite and co-requisite modules

	EL305
	INTRODUCTION TO ELECTRONICS
	

	EL311
	THE ROBOTICS PROJECT
	

	EL315
	INTRODUCTION TO DIGITAL SYSTEMS DESIGN
	

	EL318
	ENGINEERING MATHEMATICS
	

	EL319
	ENGINEERING ANALYSIS
	


10. The programmes of study to which the module contributes

BEng Computer Systems Engineering
BEng Computer Systems Engineering with a Year in Industry
BEng Electronic and Communications Engineering
BEng Electronic and Communications Engineering with a Year in Industry
MEng in Computer Systems Engineering
MEng in Computer Systems Engineering with a Year in Industry

MEng Electronic and Communications Engineering
MEng Electronic and Communications Engineering with a Year in Industry
11. The intended subject specific learning outcomes 

On successful completion of the module, students will:

1). Have an understanding of the principles of measurement and instrument design;     

2). Have an understanding of analogue signal processing;     

3). Have an understanding of the effects of noise and methods of noise reduction;     

4). Have an understanding of transducers and data converters;     

5). Have the necessary skills to design and analyse electronic instruments.

6). Have the necessary skills to design a basic power supply.
These outcomes are related to the programme learning outcomes in the appropriate curriculum maps as follows: 

ECE/ECEwInd:  A2,A3,A8, B1,B3,B4, C1,C2,C6,C8

CSE/CSEwInd:  A2,A3,A8, B1,B3,B4, C1,C2,C6,C8
12. The intended generic learning outcomes 

On successful completion of the module, students will be able to:

1) analyse, interpret and present experimental data.

This outcome is related to the programme learning outcomes in the ECE/ECEwInd and CSE/CSEwInd curriculum maps as follows:  D1, D4-D7. 
13. A synopsis of the curriculum

Lecture Syllabus
GENERAL PRINCIPLES OF MEASUREMENT AND INSTRUMENTATION 

Purpose, structure and classification of measurement systems.  Systematic characteristics (range and span, errors and accuracy, linearity, sensitivity and hysteresis).  Statistical characteristics (repeatability and reproducibility).  Calibration, traceability and standards.

SENSING DEVICES

Introduction of a range of sensors and transducers.  Resistive sensors.  Capacitive sensors.  Ultrasonic sensors.  Electromagnetic sensors.  Optical sensors.  Radiological sensors.  Semiconductor sensing elements.  Measurement of temperature, pressure, displacement, force and flow.  Thermocouples and thermistors.  Strain gauges.

SIGNAL CONDITIONING AND DATA PRESENTATION

Design of bridges, amplifiers and filters. Panel meters, LED and LCD displays, moving coil meters, chart recorders and printers.  Data acquisition with microcomputers.  Smart sensors and intelligent instrumentation systems.

POWER SUPPLIES

Physical construction and functional uses of power supplies.  Linear regulators.  Switched-mode power supplies.  DC-DC converters.  Batteries.

NOISE

Sources of noise in electronic circuits.  Thermal, shot and l/f noise.  The Friis equation and low noise amplifiers.  Noise reduction techniques.
Coursework

EXAMPLES CLASS - GENERAL PRINCIPLES OF MEASUREMENT AND INSTRUMENTATION

EXAMPLES CLASSES - SENSORS, SIGNAL CONDITIONING AND DATA PRESENTATION

EXAMPLES CLASS - NOISE

LABORATORY - TEMPERATURE MEASUREMENT SYSTEM

Students will design, construct and test a temperature measurement system using a precision integrated-circuit temperature sensor.  

LABORATORY - FORCE MEASUREMENT SYSTEM

 Students will design, construct and test a force measurement system using load cells.  

LABORATORY - LIGHT MEASUREMENT SYSTEM

Students will study, evaluate and test an optical sensor based light intensity measurement system.

LABORATORY – POWER SUPPLIES

Students will design, construct and test a linear regulator circuit and compare its performance with a switching regulator.

14. Indicative Reading List 

	
	Data Converters,(1982) Clayton, Macmillan

	
	Grounding & Shielding Techniques in Instrumentation (1997), R. Morrison, Wiley 

	
	Analog I/O Design, (1981) Garrett, Reston

	
	Handbook of Transducers, (1988) Norton, Prentice Hall

	
	Principles of Measurement Systems, (2005) Bentley, Longman

	
	Sensors and Systems, Usher M.J. and Keating,(1996) D.A., MacMillan

	
	The Art of Electronics (2nd Ed),(2006) Horowitz & Hill, Cambridge University Press

	
	Transducers & Interfacing, (1991) Bannister & Whitehead, Van Nostrand Reinhold 


15. Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended module learning outcomes

There will be 17 hours of lectures, which will address learning outcomes 11.1 to 11.6. ,16 hours of timetabled laboratory experiments which will address learning outcomes 11.1,11.2,11.4,11.5 and 11.6 and 4 hours of examples classes which will address learning outcomes 11.1,11.2,11.4 and 11.5.  Students will be expected to produce formal reports on four laboratory experiments and are required to submit written results for the examples classes.  The generic learning outcome 12.1 will be addressed by the laboratory experiments.
Total Contact Hours:

38

Independent Study Hours:
112

Total Study Hours:

150

16. Assessment methods and how these relate to testing achievement of the intended module learning outcomes

This module is assessed by examination (40%) and coursework (60%). The duration of the written examination will be 2 hours.

The coursework mark is proportioned as follows:
4 Examples classes (33.33%) 
Laboratory report temperature measurement (16.66%) 
Laboratory report force measurement (16.66%) 

Laboratory report light measurement (16.66%) 

Laboratory report power supplies (16.66%) 

Examples classes assess learning outcomes 11.1, 11.2 and 11.3

The laboratory reports assess learning outcomes 11.1,11.2, 11.4, 11.5 and 11.6 and generic learning outcome 12.1
The examination will assess all the learning outcomes 11.1 to 11.6.

In order to obtain credit for this module, the coursework mark and the exam mark must each be greater than or equal to 30% as well as achieving the pass mark for the module.

This module will only be considered for compensation if the coursework mark and exam mark are each greater than 30%

17. Implications for learning resources, including staff, library, IT and space

The changes to the existing module have no implications to learning resources.  
18. The School recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching. Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs. Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.

19. Campus(es) or Centre(s) where module will be delivered:

Canterbury Campus
2
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