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2. (25 points)

The S-matrix of a three-port circuit is given as follows:

03 02 0.5
S=| 02 0.1 06
0.5 0.6 03

Pts

10 a. Draw the flow graph for the above circuit given that ports 1 and 3 are connected
to mismatched loads with reflection coefficients Iy =04 and I'3=0.3,
respectively.

15 b. Calculate the reflection coefficient b, /a, at port 2.
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3.

Pts
11

10

(30 points)

Design a 0.5 dB equal-ripple low-pass filter with a cutoff frequency of 5 GHz
and attenuation of 40 dB at twice the cutoff frequency i.e. at 10 GHz. The
filter should be matched to a 602 microstripline. For this filter, calculate the

~values of individual inductances and capacitances that are needed starting

with a series element.

. Sketch the L.C equivalent circuit of the designed low-pass filter.

Using a stepped impedance filter design, calculate the lengths (B.¢) of the
sections to use for high impedance sections of characteristic impedance
7, =120Q and low impedance sections of characteristic impedance
Z,=15Q.

. Sketch the microstrip layout of the final filter. Find the total length B ¢ of the

designed filter.
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(30 points)

For a WRI159 airfilled rectangular waveguide, the distance between two
consecutive minima (i.e. Ag/2) for the TE;p mode has been measured to be 3.8

 cm and the reflection coefficient of a particular load is 0.4. Calculate the following:

Frequency of the signal.

Cutoff frequencies of the TE,q and. TE;; modes of the waveguide.
SWR in the waveguide.

Maximum electric field E,,, for the input power of 10 KW.

e R e o

Actual power delivered to the load given that an input power P, =10 KW .
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