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Starting from the transmission line model, derive an equation for the attenuation

constant and phase constant of transmission line in terms of R, L, C, G.

From lecture 1, pozar pp.50

Use the telegrapher equation, and general solution of wave equation to derive an

equation for the characteristic impedance of transmission line.

From lecture 1 , pozar pp.50-51

The current on a transmission line is given as i (t) =1.2Cos (1.51x10'°t-80.3z) A.

Determine (a) the frequency, (b) the wavelength, (c) the phase velocity, and

(d) The phasor representation of this current.

L= )2 coa (.57 %10t -80.33)
@) w=2mF=[5/wm0C = $=246H3
b) R=803m~l = 2M/q = A=0.0782 m
&) Vp=whh = 188x10% miae = €r=[y =2.55
d) T=12/-93% (resl]

A transmission line has the following per unit length parameters: L=0.2uH/m,
C=300pF/m, R=5Q/m and G=0.01S/m. Calculate the propagation constant and the

characteristic impedance of this line at 5S00MHz. Recalculate these quantities in the

absence of loss (R=G=0).

Y = (RwD)(G-+jwe) = [ler¢ 2800014099 = [GoA8759(94/8931°)
= 43 /899657 = 0.23+4j 24 3= <Hf  mplm, tedm V

- |Rhw £7.54 * o .




RD-402U semi-rigid coaxial cable has an inner conductor diameter of 0.91 mm, and a
dielectric diameter (equal to the inner diameter of the outer conductor) of 3.02 mm.
Both conductors are copper and the dielectric material is Teflon. Compute the R, L,
G, and C parameters of this line at 1 GHz, and use these results to find the

characteristic impedance and attenuation of the line at 1 GHz.

Given: Teflon relative permittivity=2.08bcopper conductivity 6=5.813X10 s/m,

surface resistivity Rs= (oo[,l/ch)‘5

Fom Tadde 2.1° Rs= S - . pog 75
=M - 0.008

L= e b - 2goxe Hin i N

C » ke, - 764007 Fl/m

R = %{(—i-#—é) = 3.76 Jt/m

IO EoCr Tand = 2.42 K10 S/ m

f

Anlofa
For 4wnall u&—g-‘a.f 503\/1——/—- = 499 7 v
From (2852),  w=i(L +62)=0.00 =038 dim/

REPORT

[6] The characteristic impedance of a certain lossless transmission line is 72 Q. If

L =0.5uH/m, Find C, v, and B If f = 80MHz.

hint
% -6
characteristic impedance z, = \/Z =72=,] 0.5710
c C
1

V,=——

N7e
P=wVLC

Good Luck
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