ECE 3300 Laboratory Introduction and Overview

Welcome to the labs for ECE 3300 Beginning Electromagnetics.  This class has a series of 8 labs that build upon each other to teach you basic skills in using lab equipment and in computational electromagnetics.  The following is a brief description of the labs and how they tie in with ECE 3500 Fundamentals of Signals and Systems.

1.  Dielectric Properties

You will learn about the dielectric properties of materials, and how these properties affect electric fields.  You will learn how to make a human tissue simulate mixture that has similar properties to materials in the body.  

2.  Transmission Lines

You will learn about different types of transmission lines, including coaxial cable, two wire lines, and microstrip.  You will learn about characteristic impedance, and will learn to compute and understand R’, L’, G’, C’ parameters.  

3.  Telegrapher's Equation Solution using Finite-Difference Time-Domain (FDTD)

In this lab you will learn how to simulate a transmission line using R’, L’, G’, C’ parameters and Maxwell’s Equations in 1 dimension.  You will learn how different dielectrics affect the characteristic impedance, loss, and propagation velocity in the line.  You will also get to implement your solution in Matlab.   

4.  Transient Analysis on Transmission Lines and the Time Domain Reflectometer (TDR)


This lab will give you additional insight into transmission lines.  We will learn how to use the Time Domain Reflectometer to determine loads, learn about transient voltages, and better understand the concept of impedance.  

5.  Monopole Antenna Design and Impedance Matching


In this lab, you will learn about designing matching circuits in a steady state environment.  You will also learn about antennas, their input impedance, and how to match the antenna to a source.    

6.  Numerical Integration for Biot-Savart’s Law


In this lab, you will continue to learn new programming skills as you solve the Biot-Savart law using trapezoidal integration.  You will learn how to define a coordinate system, and program it to find the magnetic field at any point in space, from a know current distribution.  

7.  Link Budget and Radiation Patterns


This lab combines many of the previous labs to develop a link budget for a pacemaker communication system.  You will use the antennas you have designed, and the tissue-simulate, to measure radiated power, radiation patterns, and see the effects of multipath.  

8.  FSK Communication System


This lab is a culmination of many of the other labs, as we test a simple frequency shift key (FSK) communication system.  This system uses filters that can be designed in ECE 3500, and the concept of frequency shift keying.  You will send a message in Morse code to other members of your team.  You will also verify the link budget by seeing how far the system transmits.  

