Course Description
ECE 539 191M  Introduction to Antennas and Antenna Systems 

Spring 07
This course provides an introduction to standard metal and dielectric antennas and addresses their most basic characteristics: polarization, directivity, gain, impedance bandwidth, and antenna transfer function. Both narrowband (small) and broadband antennas as well as basic antenna arrays are considered. Modern antenna concepts in several application areas are discussed.  The course structure is directed toward practical antenna design for RF and MW engineering, with an emphasis on current modeling software and techniques. Laboratory experiments are included.

Prerequisites: undergraduate analog electronics and basic knowledge of electromagnetic theory (ECE 2112 and ECE 3113)). The prerequisites and the presentation of concepts have been structured so that the course is accessible to senior undergraduate students.
Tentative Syllabus
The present course is partially based on a similar graduate-level course ECE687 – Antenna Theory and Design taught for a number of years at UMass Amherst. At the same time, the course material is significantly reworked in order to reduce an EM theory part and enable senior undergraduate students to take the course.  An emphasis is made on the current modeling software and techniques. 
Audience: The course is intended for graduate and senior-level undergraduate students interested in antenna modeling and hardware.  The enrollment is limited to 25 students.
Prerequisites: Basic knowledge of electromagnetic theory (ECE 2112, ECE 3113), and differential and integral calculus.

Textbook: "Antenna Theory: Analysis and Design", 3rd edition by Constantine A. Balanis, 2005, John Wiley & Sons, ISBN 047166782-X
Course Software: ANSOFT HFSS v10.1 and ANSOFT Designer v2.X. No preliminary exposure to ANSOFT is required. ECE Dept. has 25 HFSS floating licenses with multiprocessing option and 25 Designer floating licenses intended for educational classroom instruction or for advanced degree research as well as 10 other individual licenses.  

Course Topics:
Part I
Unit 1.   Electric and magnetic field, Poynting vector 

Unit 2.   Maxwell’s equations. Continuity equation  

Unit 3.   Radiation integral/wave equation

Unit 4.   Small dipole
Unit 5.   Small loop

Unit 6.   Understanding of different modeling techniques (FEM, FDTD, MoM)
Part II
Unit 7.   Antenna feed and input impedance
   

Unit 8.   Antenna gain, directivity. Linear and circular polarization

Unit 9.   Receiving antenna
Unit 10. Equivalent antenna circuit

Unit 11. Friis transmission formula 

Unit 12. Antenna balun and impedance matching 
Unit 13. Antenna measurements
Part III 
Unit 14.  Dipole-based antennas

Unit 15.  Loop-based antennas

Unit 16.  Reflector antennas

Unit 17.  Horn antenna
Unit 18.  Linear antenna array

Unit 19.  Basic array design techniques
Part IV 
Unit 20. Transmission line. TE/TM/TEM modes
Unit 21. Transmission line resonators/feeds
Unit 22. Microstrip half-wave (patch) antenna 
Unit 23. Microstrip quarter-wave (PIFA) antenna 

Unit 24. Printed slot antenna 

Unit 25. Dielectric resonator antenna

Part V 
Unit 26. GPS antennas

Unit 27. RFID tag antennas and standards
Unit 28. Active antennas
Unit 29. Reserved
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