Homework #2 ECE145A/ECE218A Winter 2007
Due Friday 1/26 @ 5pm UCSB

1. a. Calculate the 4 S parameters for the network below assuming a 50 ohm system
characteristic impedance.
b. Determine the transducer gain in dB in this system.
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2. A component was measured on the network analyzer over the frequency range of 1
MHz to 1 GHz. S11 is plotted on the 50 ohm Smith Chart. Identify the component and
construct and determine values for the equivalent circuit representing that component.

m1

req=1.000MHz
5(1,1)=0.893/ 151.691
impedance = Z0 * (0.060 + j0.251)

m2

freq=20.00MHz
5(1,1)=0.995 1 22.154
impedance = Z0 * (0.062 + j5.107)

S(1,1)

m3

freq=159.0MHz
S(1,1)=1.000/ 0.006
impedance = Z0 * (9.945E3 + j1.288E4)

md

freq=1.000GHz
5(1,1)=1.000 / -17 409
impedance = 20 * (4.052E-5 - j6.532)

freq (1.000MHz to 1.000GHZ)

3. A shorted transmission line stub was measured on the network analyzer up to 2 GHz.
From the data provided, determine the Z, , phase velocity and effective dielectric
constant of the transmission line. The physical length is 2 cm.



m

freq=1.002E9Hz

’ S(1,1)=1.000/ 70920

gt impedance = Z07 (1 404E-10 + |1 404)

501,13

m2

freq=2 000E9Hz
S{(1.1)=1.000/5012E-15 _

freq (100.0MHz to 2.000GHz)  (IMpedance = 70" {2 800E10 + |3 429E4)

4. The two port below has the following S parameters:
S11=0~,0 S12=0.1+0 S21=3~,0 S22=0.6 ~ 180

Zo =50 ohms.

a. Determine the power delivered to the load, P., and the power reflected from the input
of the network, Prefiected

b. Calculate the VSWR seen by the generator.

Zs=2,=500Q

—MN\—o— | o—

Vgen =1 /\/ S

I, =050

5. a. Use the Smith chart (download a pdf from the course website under Smith Charts
and Prototyping Guides: ZY Smith Chart) to design 4 different lumped element L
networks to match a load with impedance Z, = 20 + j60 to a 100 ohm source.

b. Reading the Smith chart, find I"..

c. Determine component values for the 4 matching networks if the design frequency is
15.9 MHz.

d. Read the ADS Tutorial: Basics. Download the example files in ADS Tutorial #1.

e. Verify 2 of your 4 designs using ADS.



