Obtain the dispersion relation in the following
transmission line.
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Show that the power spectrum G (f) of voltage noise across

the impedance

IS glven as

Z(f) = R(f) + Y (f)
G(f) = AR(f)ksT.

Assume that thermal noise energy per unit time is kg TAf .
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(hint) From the above assumption we can
skip the discussion on the mode energy In
transmission line. Instead consider the case
in the left figure, in which Z' is matched to

Z as

Z'(f) = Z2*(f) = R(f) — Y ()



Exercise E-3
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A preamplifier with FETs for an FM receiver has the output impedance of 600Q.
The FM receiver has the input impedance of 50Q and we need to make
Impedance matching. The central frequency is 85MHz, the effective with of
amplification is 10MHz. Obtain Cy, C,, L Iin the matching circuit with 3 digits
significant figures.

(hint) Express L with a parallel of L, and L, as shown in (b). The left resonance
circuit should be tuned to 85MHz, width10MHz. Then the left and the right
circuit should be impedance matched.
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