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(25 points)

Design a coaxial line of characteristic impedance Z, = 60 ohms using a dielectric filler
medium g = 1.9. For this coaxial line,

a.  Calculate the ratio of the radii b/a of outer and inner conductors.

b.  Assuming a = 2.5 mm, calculate the loss ¢, in dB/m at a frequency of 6 GHz.
Assume copper as the material for the conductors of the coaxial line.

c.  The dielectric loss o4 in dB/m given that the loss tanget for the filler medium tan 6 =
0.001.

d.  The length of the line needed to get a total attenuation of less than 1 dB.
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2. (25 points)

8 a  Sketch the equivalent circuit of the microstripline circuit shown in Fig, 1.
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Fig. 1. Shown here is the printed microstrip with an open-circuited shunt stub.

Note that the open-circuited stubline may be represented by an admittance

Y, =]Y, tan 2art,
/18

across the main microstripline of Z, = 50 Q.

8 b.  Calculate the length of the shunt stub to get Yy, = o [Zsup = 0] at a frequency of
6000 MHz given that e.s = 2.8 for the shunt stubline. Mt ¢ ok

9 c¢.  Using this length of the shunt stub, calculate the admittance that the shunt stub
presents across the microstripline at 3000 MHz where ¢, = 4, / 8. Isthisa

capacitance or an inductance, and what is the value of this shunt element across the

{ransmission line? .
C = 0-59 pV¥
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(25 points)

a.  Draw a flow graph for a transistor amplifier with S-parameters given in the following:

04/-45° 04
[s]= 35 0.4/45°

b.  Calculate the power delivered to a fully matched load with T, =0, It is given that

aja; =0.05W . J

c.  Calculate the power delivered to a conjugate matched load with
Ty =S =042-45°,

d.  How much higher is the power delivered for condition ¢ as compared to the power for
the fully matched load of condition b in this problem?

For 10 extra points:

e.  Calculate the power input to the amplifier a,a, —b,b; for conditions b and c, and

f.  the power gains of the amplifier for conditions b and ¢ above,
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ECE 5320/6322
Midterm No. I
October 3, 2014

Name
Score:
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




