ECE 5320/ 6322 Midterm [

October 11, 2006
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Are you taking ECE 5320 or ECE 6322 (circle only one :)

Random Student Number

You may use your portfolio and a calculator but no texthook. Read each problem
carefully. Good luck, and do well!

NOTE that the point distribution is:
ECE 5320  ECE6322
Problem 1 30 points +10points (extra part of the probiem)
Problem 2 30 points +10 pomts (extra part of the problem)
Problem 3 20 points
Problem 4 20 points

Total 100 points 120 points



1. (30 points) Write an expression for S, of the following network. Your equation
can be as complicated as you want to leave it (ie. no need to compute or simplify).
Write it in such a way that you could later use Matlab to find a numerical value.
SPECIFY THE VALUE OF ALL VARIABLES. Ilint: There are many ways to
do this problem, so give some thought as to which might be the easiest.
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Additional question for ECE6322 Students (10 points): BRIEFLY describe at least
one other method of finding the S parameters that is significantly different than what you
did above.
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2.(30 points) Design a double stub matching network to match a load of 7, = 5-j17 Q to
a 50 Q line. Use parallel short circuited stubs. Use a distance of 0.1 wavelengths
between the load and the first stub, and a distance of 0.375 wavelengths between the two
stubs. Although there are two possible configurations, you only need to calculate one.
Sketch and clearly label your system and your Smith Chart.

Additional question for ECE6322 Students (10 points): Tell how the length of the
first stub would change if the impedance of that stub (only) is 100 ohms instead of 50
ohms.
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3.(20 points) Design an L matching network to match a load of 71 =100 ohms to a 25
ohm line. Specify the value of all capacitors and inductors to make this a low pass

configuration.  (pge e £ IMHg)
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4. (20 points) Absorption and Resonance:

ECE 5320 Students: Suppose you designa T matching network. Your value for Xﬁz =
4, and the load has an X; =6 . DESCRIBE THE STEPS in detail to absorb as mucR of
the load as possible and resonate the rest. Demonstrate each step by calculating the
appropriate values for this Pi system. Sketch the final system that should be built, and
give values to your components. Put a box around the load to clearly show what is the
load, and what parts are external components.

ECE 6322 Students: Suppose you design a Pi matching network. Your value for X =
1/4 , and the load has an X; = 1/6 . DESCRIBE THE STEPS in detail to absorb as much
of the load as possible and resonate the rest. Demonstrate each step by calculating the
appropriate values for this Pi system. Sketch the final system that should be built, and
give values to your components. Put a box around the load to clearly show what is the
load, and what parts are external components.
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Name

ECE 6320
Problem 1 /30 points  + / 10 points
Problem 2 /30 points  + / 10 points
Problem 3 / 20 points
Problem 4 /20 points
Total Score (ECE5320) / 100 points
(ECE 6322) / 120 points

Never fear, the final exam can replace all midterm scores. ©



