EE 406/EE 556 – Antennas and Propagation for Wireless Communication

Spring 2021-2022
Course Objectives:
To introduce students to antennas and propagation for wireless communications as well as the analysis and design of antennas using CAD techniques. 
Instructors:  

İbrahim Tekin

Room #2076



tekin@sabanciuniv.edu

Teaching Assistants: 
 (Room #2015)



@su.sabanciuniv.edu
Class Hours:

Wednesday, 14:40-16:30 (UC G030)
Thursday, 09:40-10:30 (FENS G035)
Office Hours: 

TBD



Course Text: 
Antenna Theory and Design, Warren Stutzman and Gary Thiele, 2nd Edition, John Wiley &  Sons.

Additional Reading:
Antenna Theory: Analysis and Design, C.A. Balanis, 3rd Edition, John Wiley &  Sons.

Grading:

Midterm 


25%




Final



35%




Homework + Measurements
10%




Project



30%

Prerequisites:

Basic electromagnetics is required.

Notes:
Homework assignments will be in form of problem sets, Matlab programming/simulations.

The project work will be design and simulation of RF/microwave antennas for different standards such as GSM, WiMAX, WLAN using Agilent ADS and/or Ansoft HFSS and CST software tools. After design and simulations, the RF/microwave antenna will be realized using microstrip line technology and finally measurements of the antenna parameters will be performed by Network Analyzer. Far field/near field measurements for gain and efficiency of the antenna will be performed. With the project, student  will learn all  necessary steps on how to build a microwave idea from the idea phase to the final test and measurement phase. 

Course Contents:
· Introduction to Antennas

· Fundamental parameters of the antennas: Radiation pattern, beamwidth, gain, directivity, efficiency

· Radiation integrals and equivalent sources 

· Linear wire antennas: small dipole, half-wavelength dipole

· Loop antennas

· Array antennas: Linear, Planar, Circular arrays

· Resonant antennas, wires and patches

· Broadband antennas, helical, biconical antennas, sleeve monopole

· Antenna Measurements

· Reflection, diffraction, scattering
Project
Right/Left hand circularly polarized antenna at 1.5 - 3 GHz frequency band with 200 MHz offsets.

Measurements

S-parameters and near field of the antenna will be measured using Network Analyzer and EM Scan near field measurement system.
1) Network Analyzer - Input impedance of the antenna – already manufactured antenna 

2) Near field EM scan system – already manufactured antenna

3) Far field measurement system – already manufactured antenna

