EE468G NOTES (8B)
Reading assignment: Chapter 11

Contents: Transmission line: time harmonic analysis



Time harmonic wave on transmission line

The transmission line equation in frequency domain can be
obtained by replacing 0/0f with j@ :
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In the above, V' and I are complex functions of “z”
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Take &/0z on both sides of eq. (1),
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Let f'=0'LC, f=wyLC [1/m] is the wavenumber. The equation
for the voltage function V(z):
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General solution:

V(z)=V'e” +V e
Using eq.(1), we get the solution for the current I(z):
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Parameters of a /oss/ess transmission line:

s TORDISE RTINS, 0% o] .. =F [©)]
aracteristic impedance: 4 F; C.)\/I? =
27
Wavenumber: B =—=ovLC [rad/m] or [1/m]
Ph I. ity W= :‘E‘_?: aa :L
ase velocity: ¥, S i JE
de

Group velocity: ¥z = d_ﬁ

Special case for lossless TEM line: LC = ue

For lossy line: the general solution can be written as:
V(z)=V'e e +V e e

& 15 the attenuation constant, its unit 1s [1/m] or [Np/m]
(Np = Nepper). Sometimes, the attenuation constant 1s

expressed 1n the unit of [dB/m]. The relation of the two
units are:

o [dB/m] = 8.686xa [ Np/m]
o [Np/m] =0.1151 [dB/m]

The attenuation constant 1s important for long-distance

transmission. For example, if a cable has an attenuation constant of
0.3 [dB/km], then the attenuation would be 30 [dB] at 100 km

distance away. This means the signal power 1s reduced by a factor
of 1000.



