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T EE 529: Selected Topics in Communications (3 ‘
] : Second Exam (Spring 2018)  April 10%, 2018
FaX Question 1 (6 pts)
gef;gn a thr.ee-port resistive divider for an equal power split and a 100 Q system impedance.
o port 3 is matched, calculate the change in output power at port 3 (in dB) when port 2 is ,
connected first to a matched load, and then to a load having a mismatch of I" = 0.3. Assume the W
8 incident voltage from port 1 is 1 V. )
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Question 2 ("? pts)

For the symmetric hybrid shown bel
Assume that the outputs are matched'.
a) Construct the scattering matrix.

ow. If port 118 fed with an i

ncident wave of 1LO V.
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b) Calculate the phase between ports 3 and 4.
MPE = - 180
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¢) What is the coupler properties?
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Question 3 (7 pts) a >
”

To suppress noise in a 50 Q dj
a passband from 1.9 G
GHz should be 254
a) Designafi
b) Draw the ¢

¢} Plot the attenuation as a function of frequency.

' i ired with
gital communication system a bandpass Rll‘ ﬁ}altcg '(sj;‘l:j‘;nd 0.475
Hz to 2 GHz. The minimum attenuation or‘hfjﬁ't:rbc it
B. Assuming that a 0.5 dB ripple in the passban t:d
lter that will use a minimum number of components.
ircuit and label all the components.

i B. }
d) Determine the frequency in which the attenuation equal to 10 d
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/"¢, Question 4 (5 pts)

Considera mmrostnp resonator constructed from a /2 length of 50 Q open-circuited microstrip
line. The substrate is FR-4 (g. = 4.4, tand = 0.02), with a tmws mm, and the

conductors are copper (o = 5.813*107 S/m).

a) Compute the required length of the line for resonance at 2.4 GHz, and the unloaded Q
of the resonator. Ignore fringing fields at the end of the line.

b) Sketch its equivalent RLC lumped circuit and determine their values.
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