Coaxial Cable:
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Capacitance and Inductance
per Unit Length
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Schematic Representation

Coaxial cable From Wikipedia, the free encyclopedia
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L=total inductance
C= total capacitance

G C R= total resistance (small —> zero)
G=total leakage resistance
(very large —> infinite)

Simplified Schematic

This is not a very good model of a transmission line.




Reminders from Basic Physics Courses

For AC circuits:
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Derive the Capacitance of a Cylinder
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Derive the Inductance of a Cylinder
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Characteristic Impedance of a
Coaxial Cable
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impedance
type ~
ohms
RG-56/U 48
RG-58/U 50
RG-59/U 75
RG-59A/U 75

Common Types

core 2
Type VF
1.4859 mm
0.81 mm PE 0.66
0.64 mm PE 0.66
0.762 mm PF 0.78

0.116

0.146

0.146

Dielectric . Dielectric . Dielectric . Dielectric .
v v v v
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in * 'mm
0308 782
0.185 5.0
0.242 6.1
0.242 6.1

shields

Dual braid
shielded

single

single

single

<

max

attenuation
comments ~ 4
@ 750 MHz
dB/100 ft

Rated to 8000 volts, rubber

dielectric

Used for radiocommunication and

amateur radio, thin Ethernet

(10BASE2) and NIM electronics, 13.104116]

Loss 1.056 dB/m @ 2.4 GHz.

Common.[*8!

Used to carry baseband video in

closed-circuit television, previously

used for cable television. In 9.708116!

general, it has poor shielding but
will carry an HQ HD signal or video
over short distances.2°!

Similar physical characteristics as

RG-59 and RG-59/U, butwitha  8.9@700MHz[2"]

higher velocity factor.



What it is the characteristic impedance
of a transmission line?

We need a better model!
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Two Coupled Diff. Eq.s

Solve for voltage and current.
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What voltage and current do we use to
calculate the characteristic impedance?

The voltage and current at any particular point along the transmission line.
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Assume V =0 on the outside conductor.

S Ve Al [L/h _ \E
"I [Crh ypieon VCIRNC
L/h

(C’) _ 2me | 2mepe,

h/) In(D/d) In(D/d) y= 1 _ 1

(—) = X w(p/d) = L 1m(D/a) ég HeE
h 2 2r - 7 h h




Demonstration



