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1. B VE—F VR Zo(Q) LFHESE  C(pF/m) 1. Impedance (Zo), Capacitance (C)

(1) BERELHEMTI > E—4 2 XE, REFOERICH S (1) Impedance & Capacitance have an inverse proportion
(g — 7 IV OERG : TRSER) relationship. (An example data on coaxial cable is illustrated
EARMIC, F—@BEME L 5 I1E, Zo, ERE (d) &iERES) below).

# (D) DL (D) THEZHDTT, Fundamentally, if the insulating material is exactly the same,
the ratio of Zo to C is determined by the diameter of the

conductor & the external diameter of the insulating body.
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(2) Zolt, BABFEBUCL>TEILT S (2) Zo changes according to frequency.
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An example data on 75 Q coaxial cable.

Zo is stable when frequency gets to about 10 MHz & over.

Zold, EAEBIr&HLZ10MHZIEICAEZ ERELTEE T,
Coaxial cable regulates the Zo at 10 MHz, & cables other than

ZZ7T, R#Er—7I T, IOMHzTDZERMEL THY, R
LD —TILTIE, BERS D VERIEEEZERL THE coaxial regulate the Zo by defining frequency or measurement

LTWEY, method.
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(3) The relationship of dielectric contact ( ¢ ).

Another factor for determining Zo & C, besides D/d & frequency
is dielectric contact ( € ).
This is determined according to the insulating material.
D&® below show the relationship between ¢, Zo & C when
the conductors used are same size.
(D When the external diameter of the insulating body is not
changed & ¢ is made smaller
— C becomes smaller & Zo becomes bigger.

(In other words : without changing the size of the

structure, C & Zo can be changed.)
(@ When C & Zo are not changed, & ¢ is made smaller

— the external diameter of the insulating body becomes

smaller.

(In other words : without changing C & Zo, the

external diameter of the insulating body can be

made smaller.)
In general PVC is an insulating material where unfortunately e
experiences large scale changes, according to frequency &
temperature. Because of this, when electrical properties of Zo
etc, are demanded polyoefin & fluorocarbon polymers etc. are
used in the insulating material to stabilize « .
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[Additional information on the Zo & C in cable other than coaxial
cable.]
Even if the cable is the same, Zo and C can be very different by
wiring.

(An example of a survey on impedance matching cable is illustrated

below).
o i el 2 20(0) TORi% C (pF/m) at 1kHz, 20C
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* Unbalanced wiring : All GND wires, with the exception of the
measured signal wire, & the shield are bundled together to earth.
Measurement is between earth & the measured signal wire.

+ Balanced wiring : With the exception of the measured signal pair,
everything is open. Measurement is between pairs.

The relationship of both of the above is approximately shown in the
equation below :
[Unbalanced wiring Zo] X1.4~1.6= [Balanced wiring Zo]

2. Time delay : Td [ns/m]

If there is no insulating body (when the conductor is an overhead
cable - stretched up in the air) the signal is transmitted at light
velocity. However, when the cable is insulated, the signal is not
transmitted at light velocity.

(Dielectric contact : e influence).

The time taken for the cable to transmit the signal is called the

(Td.)

The relationship between this e & Td is as below :

‘time delay’

€ big <——— small

Td

big «<— > small

But, except in particular uses, the absolute value of Td is not a
problem.
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3. [HRE : a(dB/L) (L: #HEERE) 3. Attenuation : o (dB/L) (L : absolute length)
T—JIVTESEEET2HE, TOBESLVERFELOI X When a signal is transmitted by a cable, because of the energy loss
LE¥-—OXZEY, AHESICHLTHAESIH<GE-TLEY related to the structure & electrical properties ; the output signals
9, COAN/HBALERDLAEDBDD» « TT, become weak. The input/output ratio is shown as : «.
R—4—7LDOiEE, ERANICRSIICHAIL T, »2EEHEIE< With the same cable, basically because in proportion to its length,
K2EFEaPRELLE D0, BICRVWIERECSVEKERTHERS the higher the wavelength becomes the bigger a becomes, there
h2GBEICHBEEINhZZEPZVDTT, are many problems when particularly long distances & high

frequencies are used.
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An example of a survey on 50Q coaxial cable.
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