
2.62 At an operating frequency of 10 GHz, a 50 Ω lossless coaxial line with

insulating material having a relative permittivity εr = 2.25 is terminated in an antenna

with an impedance ZL = 150 Ω. Use the Smith chart to find Zin. The line length is

30 cm.

Solution: To use the Smith chart the line length must be converted into wavelengths.

Since β = 2π/λ and up = ω/β ,

λ =
2π

β
=

2πup

ω
=

c√
εr f

=
3×108 m/s√

2.25× (10×109 Hz)
= 0.02 m.

Hence, l = 0.30 m
0.02 m

λ = 15λ . Since this is an integral number of half wavelengths,

Zin = ZL = 150 Ω.


