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1. (25 points)

A load of impedance 10— j32.5Q is to be matched by using an open-01rcu1ted stub-
created capacitance using a circuit of topology as follows:

<-—E—>L
C|B

Z,=50Q Costib == Zy, =50Q D Z; =10-j32.5Q

Pts
12 a. Calculate the distance ¢/ between Planes L and B to obtain matching using a
capacitance Cgyy, created by an open-circuited stub across the transmission line.

Use Ay =5 cm and frequency f=4 GHz .
8 b. Calculate the capacitance Cg,,, needed for the matching circuit.
-5 c. Calculate the length ¢ of the open-circuited stub given that
Ystup =J Yo tan (BLs)

Take Z; =100Q for the open-circuited stub.
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(25 points)

A microstripline with microstrip width w to substrate thickness d ratio w/d = 2.3 is
printed on a quartz substrate (g, =3.78 ). For this microstripline, calculate: -

a.

b.

the characteristic impedance.
effective dielectric constant.

the RMS value of the RF voltage between the microstrip and the ground plane
for an input power of 1W. :

attenuation oy in dB/m due to dielectric losses for a signal frequency of 20

GHz. The loss tangent for quartz from p. 667 of the Text is given to be 10_4 .

for a substrate thickness d = 0.1", the maximum frequency to which the
microstripline may be used without exciting any of the higher-order modes.
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3. (25 points)
Pts
8 a. Draw a flow graph for a transistor amplifier with S-parameters glven in the

following:
03 -0.03
[s]=
4.1 0.5290°

-8  b. Calculate the reflection coefficient at port (D if port Q) is connected to @ load of
reflection coefficient

T, =Sy =05/-90° or 0.5

9 b. Calculate the power coupled to the “conjugate-matched” load given in part b if
the input power ala] =0.08W. :
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Problem 1 of a possible 25 points
Problem 2 of a possible 25 points
Problem 3 of a possible 25 points

Total of a possible 75 points



