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1. (25 points)
Pts
9 a. Write the ABCD parameters of the following circuit:

L/3
o 1 YN o
L
C
o L o
Fig. 1

8 b. Show that AD — BC =1 for this circuit.

8 ¢ IfL=3 nH, calculate the value of C to get a shunt arm resonant frequency of 3 .GHz.
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Pts

12

13

(25 points)

The layout of a single section coupled microstripline directional coupler using alumina
(g; =10) as the substrate is as shown in Fig. 2. Assuming that the thickness d of the

substrate is 1/16":

a. Calculate the length £, width W, and spacing S in millimeters for a Z, = 60Q coupler

with a coupling factor of -13.0 dB for a center frequency of 3 GHz (0 =90° for the
coupled section).

b. Calculate the angles 6 and the corresponding upper and lower frequencies for which

the coupling factor is -14.0 dB.

Hint: From Eq. 7.88a

V3 = jesin 0e ™0

1

Coupling factor C=201logc=-13dB

N
=\

*W
A

0]

Fig. 2.
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3. (25 points)

Pts
15 a Design a bisected or half m-section m-derived low-pass filter with the following
specifications:
R, =60Q
f.=5 GHz
f, =6 GHz

Calculate the values of shunt elements (L, C) and series inductance to use for this half-
section filter.

10 b Calculate and mark the image impedances Zp and Z; for your half section m-derived
filter for a signal frequency of 4 GHz.
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Name

Score:
Problem 1 of a possible 25 points
Problem 2 of a possible 23 points
Problem 3 of a possible 25 points

Total of a possible 75 points




