EE 5306 Homework #1 - Due Sept 6, 2002
1- A lossless transmission line of electrical length l=0.3is terminated with a complex load impedance Zl=30-j60 .  Find the reflection coefficient at the load, the SWR on the line and the input impedance to the line.



2-  Repeat problem 1, using the Smith chart.

3-  Use a Smith chart to find the shortest length of an open circuited 50 line to give the following input:  

· Zin=0

· Zin = (
· Zin = -j25

· Zin = j75

4-  Use ADS to simulate an open circuit transmission line.  Use the “TLOC” element for the simulation.  The line has a Zo=50, and an electrical length of 90o at 1.5 GHz.  Sweeping from 0.5 to 2.5 GHz plot the reflection coefficient (S11) on a Smith chart.  Explain why S11 traces along the outside of the Smith chart.  Determine at which frequency the input impedance looks like an open circuit, identify this point on the Smith chart.  Hand in your circuit schematic and results on Smith chart format.




5 -  Use ADS to simulate a transmission line terminated with 90 .  For this case use the “TLIN” element (“TLOC” is only used when the line is terminated with an open circuit).  The line has a Zo=50, and an electrical length of 90o at 1 GHz.  Connect the 90load to one end of the line and define the other end as port #1. Sweeping from 0.5 to 2.5 GHz plot the reflection coefficient (S11) on a Smith chart.  Explain why S11 traces a circle inside the Smith chart.  What information can be obtained from the radius of the circle ?  Reduce the transmission line length to 00, plot the reflection coefficient on the Smith chart.  Compare the results to the case when the line was 900, explain any difference.  Set the electrical length of the line back to 900.  Add a 1 pF capacitor in parallel with the 90.  Plot the reflection coefficient between 0.5 and 2.5 GHz for the RC combination.  Why does the magnitude of the reflection coefficient changes ?  Explain.  What happens if the capacitor value is increased to 100 pF  ?  Explain. Hand in your circuit schematic and results on Smith chart format.



l=0.3





Zl=30-j60 





Zin





Zo =50 





E=900 @ 1.5GHz





S11





Z = 50





Open Circuit





Port #1





Zl=90 





E=900 @ 1GHz





S11





Z = 50





Port #1








