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The characteristic impedance of a transmission line is defined as the input impedance of a line of the same configuration and
dimensions but of infinite length, When a line of finite length is terminated with an impedance equal to its own characteristic
impedance, the line is said to be matched.

Coaxial Line

The characteristic impedance of a coaxial line (Fig, 1) is given by:
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FIG 1
where,

4 is the characteristic impedance,

D is the inside diameter of the outer conductor,

d is the outside diameter of the inner conductor expressed in the same units as D,
k is the dielectricconstantof theinsulating material® (k equals 1 for dry air).

The attenmation of coaxial fine in decibels per foot can be determined by the formula:
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where,

a is the attenuation in decibels per foot of line,

f is the frequency in megahertz,

D is the inside diameter of lhe outer conductor in inches,
d is the outside diameter of the inner conductor in inches.



Parallel-Conductor Line

The characteristic impedance of parallel-conductor line (twin-lead) as shown in Fig. 2 is determined by the formula:
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where,

Z,, is the characteristic impedance,

D is the center-to-center distance between conductors,

d is the diameter of the conductors in the same units as D,

k is the dielectric constant of the insulating material between conductors® (k equals 1 for dry air).

* For a list of dielectric constants of materials, see Table 2-1.

ANTENNA
RF Current and Voltage distribution

If a RF source is applied to a random length a - b wire then, the current distribution at the open end b will be always low and the
voltage will be always high. As seen in the above graph the RF Current and Voltage distribution is divided in the wire
appropriate with the physical *2 wavelength intervals
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ANTENNA IMPEDANCE
T— where

Z = Antenna Impedance

R, = Radiating Resistance

R, = Resistive losses(dielectric,
absorbsion, ground., etc)

Antenna equivalent circuit Ix =X, + X,

Z=R,+ R, +Ix



Table 2-1 Dielectric constants of Matrials

Material
Air
Amber
Asbestos Fiber

EBakelite {asbestos base)
Bakelite (mica filled)
Earium Titanote
Beeswax

Cambric (varnished)
Carbon Tetrachloride
Colluloid

Collulose Acetate
Durite

Ebonite

Epoxv Resin

Ethyl Alcohol {obsolute)

Fiber
Formica

Glass (electrical)
Glass (photogrophic)
Glass (Pyrex)

Glass (window)
Gutta Percha
Isolantite

Lucite

Mico (olectrical)
Mica (cloor Indio)
Mica (filled phenolic)

Dielectric
Constants
(Approx.)

1.0
2.6-2.7
3.1-4.8
5.0-22
4.5-4.8
100-1250
24-28
4.0
2.17
4.0
2.9-45
4.7-5.1
2.7
3.4-3.7
6.5-25
0
3.6-6.0
3.5-14.5
7.5
4.6-5.0
7.6
2.4-2.6
6.1

2.5
4.0-9.0
7.5
4.2-5.2

Micaglass (titanium dioxide) 9.0-9.3

Micarta
Mycolex
Neoprene

3.2-5.5
7.3-9.3
4.0-6.7

Material

Nvlon

Faper (drv)

Paper (paraffin coated)
Paraffin (solid)
Plexiglas
Polycorbonate
Polyethylene
Polyimide

Polystyrene

Porcelain (drv process)
Porcelain (wet process)
Quartz

Quartz (fused)

Rubber (hard)

Rubv Mica

Selenium (ameorphous)
Shellac (natural)

Dielectri
Constantc
(Approx.)
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3.78
2.0-4.0
5.4

6.0
2.9-39

Silicone (glass) (molding) 3.2-4.7

Silicone (glass) (laminate) 3.7-4.3

Slate

Soil (dry)

Steatite (ceramic)
Steatite (low loss)
Styrofoam
Tetflon

Titanium Dioxide
Vaseline

Vinylite

Water (distilled)
Wazxes, Mineral
Wood (dry)

7.0
2.4-2.9
5.2-6.3
4.4
1.03
2.1
100
2.16
2.7-7.5
34-78
2223

1.4-2.9
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