Microwave Engineering

Course Syllabus,

spring 2008-2009
Lectures: Sun - T - Th 2.00pm – 2.50pm, 1021
Instructor: Eng.Mahdi Nisirat

Office: building 17, 2nd floor, Email: mamnisirat@yahoo.com
Office Hours: T-Th: 4-5 pm; Mon-Wed: 12:30-1:30 pm

Text: Microwave Engineering 3rd  Edition, David M. Pozar, John Wiley and Sons, 2005

Prerequisite: Electromagnetic I and II.

INTRODUCTON: Microwave engineering is structured to provide all students with the fundamental concepts and techniques associated with RF/microwave passive circuit design.  Successful completion of this course will allow students to design and evaluate

passive microwave circuits, as well as comprehend and analyze more advanced material

in the field of microwave engineering.

is used to:

● Analyze a variety of transmission line media

● Design lumped element RF matching networks

● Design quarter-wave transformers

● Design matching networks

● Design resonators

● Design power dividers

● Design hybrids

● Design directional couplers

● Design low-pass, band-pass, and band-stop filters

● Evaluate the performance of various passive microwave circuits

● Measure the performance of a variety of microwave circuits

Microwave engineering is growing in importance with each passing year.  It has application to the wireless industry and to high density electronic packaging for computer systems with fast clock speeds.  Some common applications of passive microwave circuits include communication systems (e.g., satellite-to-ground link), mobile phones and wireless local-area-network, radar, navigation and guidance systems (e.g., GPS), antennas, radio astronomy, electronic warfare, remote sensing, and biomedical devices.

GENERAL PROCEDURES: This course will consist of lectures, reading assignments, homework, (2) mid-term exams, a midterm project and a final exam. Final Exam date  will  be  announced  during  the  semester.
Tentative Lecture and Exam Schedule
	Lecture
	
	
	Topic Reading
	Chapter

	1.
	
	
	Introduction
	Ch. 1.1

	2.
	
	
	Review of Maxwell's equations, boundary conditions
	Ch. 1.2 - 1.3

	3.
	
	
	Wave equation and solutions, energy & power
	Ch. 1.4 - 1.6

	4.
	
	
	Plane Wave Reflections from Interface
	Ch. 1.7

	5.
	
	
	TEM, TE and TM waves, Parallel plate waveguide
	Ch. 3.1 - 3.2

	6.
	
	
	Rectangular waveguide
	Ch. 3.3

	
	
	
	
	

	7.
	
	
	Coaxial line, coax connections and stripline
	Ch. 3.8 - 3.11

	8.
	
	
	Microstrip line, wave velocities and dispersion
	Ch. 3.5, 3.7


	9.
	
	
	Transmission line parameters, Telegrapher’s Equations, Equivalent Ckt. Models, Terminated Transmission Lines
	Ch. 2.1 - 2.3

	10.
	
	
	The Smith Chart 1- single stub matching
	Ch. 2.4, 5.2

	11.
	
	
	The Smith Cart, single stub, double Stub tuners
	Ch. 2.5 - 2.6, 5.3

	
	
	EXAM 1

	12.
	
	
	Impedance and equiv. Voltages & currents, Z&Y matrices
	Ch. 4.1 - 4.2

	13.
	
	
	Scattering Matrices
	Ch. 4.3

	14.
	
	
	Scattering matrix, transmission matrix
	Ch. 4.3 - 4.4

	15.
	
	
	Lumped element matching, quarter-wave transformer
	Ch. 5.1, 5.4

	16.
	
	
	Theory of small reflections, multi-section transformers
	Ch. 5.5 - 5.7

	17.
	
	
	Filter design by insertion loss method
	Ch. 8.3

	18.
	
	
	Filter Transformation
	Ch. 8.4

	19.
	
	
	Filter implementation- stepped impedance LPF
	Ch. 8.5 - 8.6

	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	EXAM II

	20.
	
	
	Basic Properties of dividers and couplers
	Ch. 7.1

	
	
	
	

	
	
	

	
	
	
	

	21.
	
	
	Wilkinson power divider
	Ch. 7.2 - 7.3

	22.
	
	
	Quadrature hybrid, coupled line couplers
	Ch. 7.5 - 7.6

	Review, Project Report Due note

	Final
	Week
	Final Exam (2 Hours)


