Wireless Local Area Network Lab #1 – Scattering Parameter Measurements

Objective:  The objective of this experiment is to become acquainted with the HP8510C Network Analyzer.  Demonstrate your ability to calibrate the network analyzer and measure:


Impedance


S-parameters


VSWR

Be able to use the Smith Chart, Log-Mag, and Polar Plot options.

Be able to plot to the plotter and save data to a disk.

Prelab 

1. Read about S-parameters in section ____ of the Pozar textbook.  The S-parameters for a single port are the same thing as a reflection coefficient.  

2. Find equations for the S-parameters for the following simple circuits:

a) Short

b) Open

c) Matched Load  (S12 and S21 are meaningless)

d) Length of 50-ohm line terminated with short, open, 50-ohm load.

2. Read through the network analyzer calibration procedures.  

 Equipment:


HP8510C Network Analyzer with calibration kit


Simple Circuits to measure

Lab Exercises:

1. Calibrate the Network Analyzer for a Single-port S11 Network from 1-3 GHz.
2. Measure the S-parameters of the simple circuits listed in 1a-e above from 1-3 GHz.  Use the “marker” to help you understand your results.  Use the Smith Chart, Log-Mag, and Polar Plot Options.  Compare to your expected values.  

3. Measure the impedance and VSWR of the line terminated with an open as a function of frequency.  Use several markers to mark these values.

Impedance:  Push Menu under FORMAT, and use magnitude, real and imaginary of soft key.  Use a Marker on magnitude, real and imaginary, and look at the value given in the upper left hand corner in ohms.

VSWR: Push Menu under FORMAT, and push SWR soft key.  Use a Marker on the SWR, and look at the value given in the upper left hand corner. (To see Reflection coefficient: use Linear Amplitude Magnitude soft key.
4. Plot at least one of your plots on the plotter in Log-Mag format.  

5. Save the same data (from part 3) to a disk, and replot it in Matlab to obtain the same plot.

6. Carefully save written instructions/notes on how to make these measurements (because you will be making them AGAIN).  The lab and my instructions for using the Network Analyzer are included, and you are welcome to expand that file with your notes and demos.

7. Summarize your results.

What does each S-parameter represent?

How well do your results agree with expected results?

What does a LINE "look" like on a Smith Chart as a function of frequency?  Be very clear about WHAT is being shown in this graph (remember each point that is plotted is the impedance seen at the input to the network analyzer cable at the frequency indicated on the marker).

