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162 Chapter 3: Transmission Lines and Waveguides

(D
Formulas for Effectimectric Constant, Characteristic
Impedance, and Attenuation

The effective dielectric constant of a microstrip line is given approximately by
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The effective dielectric constant can be interpreted as the dielectric constant of a homo-
geneous medium that replaces the air and dielectric regions of the microstrip, as shown
in Figure 3.26. The phase velocity and propagation constant are then given by (3.193)
and (3.194).

Given the dimensions of the microstrip line, the characteristic impedance can be
calculated as
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for W/d > 1.

For a given characteristic impedance Zy and dielectric constant ¢,, the 117/d ratio
can be found as
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FIGURE 3.26  Equivalent geometry of quasi-TEM nucrostnip line. where the dielectric stab of
thickness «f and relative permittivity ¢, has been replaced with a homogencous
medium of cffective relative permittinaty, «, .




