EE 5306 Homework #2 - Due Sept. 18, 2002
1-  Solve problems 4.9, 4.16, and 4.28 from Pozar.

2-  Design a g/4 microstrip transmission line at 2.0 GHz for a 50  characteristic impedance.  The substrate thickness is 60 mils, with r=3.3.  Give the length and width of the line in mils.  Use LineCalc to verify what happens to the width and length of the line when the characteristic impedance varies.  Make a plot of W and L versus . Change the impedance from 10 to 200 Ohms.

3-  Explain what an S21=0.707 + j0.707 at 3 GHz means.  Express this value in dB.  What is the phase at this frequency ?  If S21=-0.707 +j0, what does this mean?  Explain when will you obtain an |S21| greater than 1.  If |S11| =0.01, what is this a sign of?  Express this value in dB. 

4-  Consider the two 2-port networks shown below.  Derive the scattering matrix for the two cases when  f=2.0 GHz.  Assume Zo=50Verify your results with ADS.  Include plots for S11 and S22 in Smith chart format from 0.5 to 3.0 GHz also include the plots for S21 and S12 in dB format for this frequency range.  Hand in your circuit schematic.  Compare and explain your results.



    Figure (a)





  Figure (b)

5- Suppose now that the microstrip line from problem #2 is connected before the resistor from Figure (a).  Determine the scattering matrix at 2.0 GHz.  Use ADS to verify your results.  Include plots for S11 and S22 in Smith chart format from 0.5 to 3.0 GHz also include the plots for S21 and S12 in dB format for this frequency range.  Hand in your circuit schematic.  Note:  To simulate the microstrip line use MLIN, make sure that the units in the program are correctly set.  When using ANY microstrip component the substrate material has to be specified.  Use MSUB to enter the characteristic of your material (r=3.2, H=45 mils, COND=5.8 x 107, T=0, RGH=0).
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