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EE3311 B05 - Class Exercise 1
James McGinley
The goal of class exercise 1 was to create a microstrip on a perfect ground plane.  The microstrip had a rectangular box of FR4 material separating itself from the ground plane.  Ansoft’s HFSS was used to do this modeling.  The microstrip was placed across the top of the FR4 material and had two SMA connectors at both ends, which were modeled by lumped ports.  These lumped ports provided a 50 Ohm termination at both ends and allowed us to see how a frequency sweep would excite these points.  One of the lumped ports can be seen in Figure 1.
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Figure 1: One of the lumped ports used for excitation
The design was then placed into a larger box in order to create a radiation boundary to enable us to generate accurate results.  This gave us the final structure used for our testing.  The final design can be seen in Figure 2.

[image: image2.emf]
Figure 2: Final design

Once we had our final design we ran a few simulations with it.  The first simulation we ran was using a solution frequency of 1.5 GHz, 10 passes, and a maximum Delta S of 1e-006.  The sweep type was a fast linear sweep from 1 GHz to 3 GHz with a step size of 0.05 GHz.  We then looked at the S parameters S11 and S21.  The results can be seen in Figure 3.
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Figure 3: Sweep with 10 passes
The S parameters S11 and S21 were also looked at when only taking 3 passes while keeping the rest of the parameters constant.  The results for this simulation can be seen in Figure 4.
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Figure 4: Sweep with 3 passes
As can be seen in Figure 4, using only 3 passes is not enough to truly discover what is occurring in this system.  Ideally, if time permitted we would have ran 25+ passes to discover what values the system converges to, which hopefully would be our numerically calculated value of approximately 822 MHz.  In conclusion, we can determine that 3 passes is not enough to get an accurate result.
