
EECS 411-Fall 02 Midterm 1

EECS 411-Fall 02 Prof. Gabriel M. Rebeiz

MIDTERM
Monday, October 28, 2002

5:05 – 6:55 p.m.

1. There are four (4) problems on this exam.  Solve all problems.

2. The Honor Code applies in its entirety during this exam.  Write and sign the Honor Code
with your own handwriting anywhere on this page or on the blue book. Absolutely no
cooperation is allowed between any students.  The only people who can answer questions are
Prof. Rebeiz and the TA's.

3. No name, no grade. No units, no Grade. No Honor Code signature, no grade.

4. Use blue or black INK only.  Nothing in pencil will be graded.

5. Partial answers, if clearly written, will result in partial credit.  Answers (even if correct!) with
no clear solutions will result in zero credit.

6. Wrong answers with a good explanation of why they are wrong will result in partial credits.

Honor Code:
"I have neither given nor received aid on this examination, nor have I concealed any
violation of the Honor Code."
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Problem 1(25 points)

a) On a single 50 Ω Smith Chart, plot the following impedance points:

Z1 = 30-j100 Ω

Z2 = (50 + j30) in parallel with (100 - j60) Ω

ρ3 = 0.7 ∠-120°

Z4 = 10 + j20 Ω, connected to a 10dB attenuator

VSWR = 1.6

b) On a single Smith Chart, plot the following normalized impedances.  All lines are 50 Ω.
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Problem 2 (25 points)

a) Design an LC matching network for ZL = 30 - j30 Ω at f = 6 GHz.

b) Transfer this circuit into a t-line implementation with Zh = 80 Ω and ZL = 20 Ω.  Sketch

the matching circuit.  Do you think that it will work well at 6 GHz?

c) Design the widest-band stub matching circuit, and say why you believe that it is the one.

Problem 3 (25 points)

Consider the Rat-race coupler with the same port numbering as in your notes (p. 43).  The Rat-

race is ideal (phase, 3dB amplitude, split, isolation, match, etc…).

a) Input is a1:  calculate b1 and b4 if ports 2 and 4 are short-circuited.  Port 4 is matched.

b) Input is a4:  calculate b1 and b4 if ports 2 and 4 are short-circuited.  Port 1 is matched.

c) Ports 2 and 3 are now connected to an ideal Wilkinson coupler with zero electrical-lengths t-

lines.  Calculate b1w/a1 and b1w/a4 .
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Problem 4  (25 Points)

a) Consider a symmetrical (S11 = S22) and anti-symmetrical (S11 = -S22) two-port network.

For each case, calculate the phase between S11 and S21.

b) Sketch the S-parameters (rectangular scale) magnitudes of the following circuits vs.

frequency.  Label significant points (at f → 0, at very high f, at resonance, etc …).

c) Sketch the step-response (time-domain) of S11 of the circuits above.


