JUAS 2016 - RF tutorial (solutions)

F. Caspers, M. Betz

Smith chart

1.)
Z C Series L Series R Series
Z=(50+j25)Q 12.7 pF - -
Z=(50-j25)Q - 8 nH -
Z=(4+j21)Q 15.2 pF - 46.10Q
Z=(20-j50)Q - 15.9 nH 30Q

Screenshot of the last solution:
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Datapoints IE =
Start Point Z Q Frequency
v DP 0.000 0.000 Q 00 00.0
TP2 | (50.000-}50.000)Q2 |Q=1.000 | 500.0MHz
|TP3 |(50.000-0.049)2 |Q=0.001 |500.0MH:
Circles [o[@]=

Visible Highlighted Details

nloss 0.02dB VSWR  731.32:1
Q 2758 T 0.997/-4325°
Y (0.03+0.76)mS Z  (47.95-1322.37)Q
Zo 50.00 Freg 500.0MHz




2)

Z C Shunt L Shunt R Shunt
Z=(50+j25)Q 2.5 pF - 257 Q
Z=(50-j25)Q - 39.8nH 257 Q
Z=(4+j21)Q 14.6 pF - 89.8Q
Z=(20-j50)Q - 18.5nH 76 Q

3.) Multiple solutions are possible. The first element (closest to Z,) is marked with a *.

Z C Series L Series C Shunt L Shunt
Z=(32-j66)Q - 24.5 nH - 101.3 nH*
Z=(13-j9)Q 24.5 pF* - - 9.5nH
Z=(37+j34)Q 26 pF* - 3.8 pF -
Z2=(78+j78)Q 4.4 pF - - 108 nH*

4.) Multiple solutions are possible.

20.0

A=0.3352| 201.0mm (electr.)
25.00Q0| 201.0mm (mech)

A=0.0255| 15.3mm (electr.)
50.0Q] 15.3mm (mech)

—H (17.00-j18.00)Q@500.0MHz




5. Smith Chart + RLC circuit
Cshunt =6.4 pF

Lshunt = 15.8 nH

Reritical = 1 kQ



