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MODULE SPECIFICATION

1. Title of the module
EL566 Microwave Circuits and Electromagnetic Waves
2. School or partner institution which will be responsible for management of the module

Engineering and Digital Arts
3. Start date of the module

September 2013  (Revised version start date 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 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

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

Spring.
9. Prerequisite and co-requisite modules

	EL318

EL319

EL303
	ENGINEERING MATHEMATICS

ENGINEERIG ANALYSIS

ELECTRONIC CIRCUITS




10. The programmes of study to which the module contributes

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

On successfully completing the module students will be able to demonstrate knowledge and critical understanding of:
1. the structures that guide pulsed, RF and microwave signals. 

2. EM wave behaviour in free space and at dielectric boundaries.

3. EM guiding structures, both metallic and dielectric.

4. the basic design, matching and stability of RF amplifiers and of the circuits involved in the process of high frequency signal transmission.

These outcomes are related to the programme learning outcomes in the appropriate curriculum maps as follows:


ECE/ECEwInd: A1-A3, B1,B3,B4,B7,C1,C2,C4,C5,C8
12. The intended generic learning outcomes 

On successfully completing the module students will be able to: 

1. learn effectively, 

2. think critically 

3. manage their time and resources.

These outcomes are related to the program learning outcomes in the appropriate curriculum maps as follows: 


ECE/ECEwInd: D1,D5,D6,D7 
13. A synopsis of the curriculum

TRANSMISSION LINES AND NETWORKS 

Commonly used transmission lines. The equivalent circuit of a loss-less transmission line.  The Wave equation and its solution.  The phase velocity, the characteristic impedance, the reflection and transmission coefficients linked to the inductance and capacitance of the line.  The relationship between L and C. Examples of step and pulses on a transmission line.  Reflections and transmission from R, L & C and different lines. 

Examples of sine waves on transmission lines. The phase constant and voltage standing wave ratio. Power in a wave. Examples transmission and reflection involving resistors and different lines.The propagation constant and attenuation constant.  Scattering parameters as logarithmic reflection and transmission coefficients.  Transmission line design and microwave network parameters.  The Smith Chart and its application to transmission line network design.

ELECTROMAGNETIC WAVES 

Free space waves.  TEM structure, and polarisation.  Material properties: Conductivity, permeability and permittivity.  Normal and oblique reflection from boundaries and transmission into materials, including those with loss.  Snell’s law, critical and Brewster angles. 

Wave propagation down guiding structures – metallic and dielectric waveguides and dielectric fibre.  Waveguide components, modal field structures and cut-off frequency.
MICROWAVE CIRCUITS 

Overview of RF and microwave passive circuit components.  Review of transmission lines and Scattering parameters.  The Smith chart and it usage.  Simple distributed circuit components: stubs, directional couplers, Wilkinson dividers.  

Matching networks: two-component matching, practical design examples.

RF amplifiers: general performance criteria and design considerations.  Amplifier stability.  Practical design of narrow-band RF transistor amplifier.
14. Indicative Reading List 

Pozar D., Microwave Engineering 4th Edition (2012), Wiley. 
Ludwig, R. and Bretchko, P., RF Circuit Design, 2nd Edition (2008), Prentice Hall.

Collier R., Transmission Lines, (2014), Cambridge.
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

This module will be taught by means of 25 hours of lectures, 10 hours of workshops and 6 hours of examples classes.  

Total Contact Hours:

41

Independent Study Hours:
109

Total Study Hours:

150

Lectures deliver the core material in the Transmission Lines, Electromagnetic Fields and Microwave Circuit Designs components of the module. This learning and teaching method will impart learning outcomes 11.1 to 11.4.

Workshops associated with this course is performed using a Windows-based Electromagnetic Simulator.   The exercises complement the Microwave Circuits lecture material and provide students with the necessary skills to enable them to design and analyse Microwave Circuits in their third year projects.  This learning and teaching method will impart learning outcome 11.4.
Examples classes are used to explore application of the core material through problems. This learning and teaching method will impart learning outcomes 11.1 to 11.4. 

. 

The lectures will address generic learning outcomes 12.1 to 12.3.  The workshops and examples classes will address 12.2 and 12.3

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

This module will be assessed by 80% exam and 20% coursework.  The examination is 3 hours duration.
The coursework mark is proportioned as follows:

Example classes and associated assignments (72%)

Microwave circuits workshops design tasks (28%)

The examination assesses learning outcomes 11.1,11.2, 11.3, 11.4 and 12.1-2
The examples classes assess learning outcome 11.1, 11.2 , 11.3, 11.4 and 12.2
The Microwave Circuits workshops assess learning outcome 11.4 and 12.3
17. Implications for learning resources, including staff, library, IT and space

None
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
2
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