
Coaxial Cables

Koaksiyel Kablolar

ELEKTR‹KSEL KARAKTER‹ST‹KLER

Kapasite (C)

‹ç ve d›fl iletken aras›ndaki yal›tkan malzemenin biriktirdi¤i elektrik enerjisi

olup iletken ve izolasyon boyutlar› ile yal›tkan malzemenin katsay›s›na (dielektrik

sabiti) ba¤l›d›r.

ELECTRICAL CHARACTERISTICS

Capacitance (C)

The capacitance is  the electrical energy accumulated by dielectric material

between conductors. It depends on the dimensions and dielectric material of

the cable.

d= iç iletken çap› conductor diameter (mm)

D= izole üstü çap diameter over insulation (mm)

εr= relatif dielektrik sabiti relative dielectric constant

Karakteristik Empedans (Z0)

Karakteristik empedans kablo tasar›m›, kablo boyutlar› ve yal›tkan malzemeye

ba¤l›d›r. Yay›n frekans band› içinde kablo boyunca düzenli olmal›d›r.  Karakteristik

empedanstaki her bir de¤ifliklik yans›malara sebep olur. Al›c›da maksimum güç

elde edebilmek için kablo ile al›c›n›n ayn› empedansa sahip olmas› gerekir.

Genel olarak üretim hatt›m›zdaki kablolar›n karakteristik empedans de¤erleri

afla¤›daki gibidir:

� 50Ω: Radyo haberleflmesi

� 75Ω: CATV, MATV, CTV, Video kablolar›

� 93Ω-105Ω: Yerel a¤ ve veri haberleflmesi

Characteristic impedance (Z0)

The characteristic impedance is based on cable design, cable dimensions, and

insulation material. It should be uniform along the cable within broadcasting

frequency. Any change of characteristic impedance (Z0) causes reflections. To

obtain maximum power on receiver,  the characteristic impedance of receiver

and cable should be same. Generally the values of our production line are as

follows:

� 50Ω: Radio communications

� 75Ω: CATV, MATV, CTV, Video cables

� 93Ω-105Ω: Local area network and data communication

Efleksenli kablo için
For coaxial cable

‹kiz iletkenli kablo için
For twinaxial cable

d = iç iletken çap› conductor diameter (mm)
D = izole üstü çap diameter over insulation (mm)
a = eksenler aras› uzakl›k distance between centers of conductors (mm)
s = iletken büküm faktörü conductor stranding factor (solid = s1)
εr = relatif dielektrik sabiti relative dielectric constant

2.28
1.64
1.48

YALITKAN

INSULATION

SOLID - PE
KÖPÜKLÜ - PE FOAMED - PE
SEMI - SOLID PE (air spaced)

KAPAS‹TANS CAPACITANCE (pF/m)

50 Ohm
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75 Ohm
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93 Ohm

-
-

44

TE
KN

‹K
TE

CH
NI

CA
L

TECHNICAL INFORMATIONS  TEKN‹K B‹LG‹LER 141

AU
D‹

O 
V‹

DE
O

AU
DI

O 
VI

DE
O

DA
TA

DA
TA

TE
LE

KO
M

TE
LE

CO
M

S‹
NY

AL
&K

UM
AN

DA
SI

GN
AL

&C
ON

TR
OL

EN
ST

RÜ
M

AN
IN

TS
TR

UM
EN

T
HA

LO
JE

NS
‹Z

HA
LO

GE
N 

FR
EE

S‹
L‹

KO
N

SI
LI

CO
N

KA
UÇ

UK
RU

BB
ER

AS
AN

SÖ
R-

V‹
NÇ

LI
FT

-C
RA

N
GE

M
‹ Y

AT
SH

IP
 M

AR
IN

E
EN

ER
J‹

EN
ER

GY
KO

AK
S‹

YE
L

CO
AX

IA
L



Coaxial Cables

Koaksiyel Kablolar

Geri dönüfl kayb›  (Ar)

Koaksiyel kablonun boyutlar›, yal›tkan malzemesi ve döfleme esnas›ndaki hatalar

Z0 karakteristik empedans› etkiler. Her düzensizlik veya hata yans›malara sebep

olur. Geri dönüfl kayb› belirli bir frekansta kablo boyunca ve uçtaki karakteristik

empedans de¤iflimlerinin etkilerini toplar. Koaksiyel kablonun yak›n ucunda

ölçülen bütün bu yans›malar›n vektörel toplam› ile gönderilen sinyalin oran›

geri dönüfl kayb›n› verir. Yans›malar›n miktar› yans›ma faktörü ile belirlenir.

Return loss (Ar)

The irregularities of dimensions, insulation material and installation faults

effect the impedance of coaxial cable. Any irregularity or fault causes reflections.

The return loss sums effects of all the impedance variations within the cable

and its ends, at a certain frequency. It is the ratio between the vectorial addittion

of all reflections and the incident signal measured at the near end of the cable.

The quantity of reflections is defined by reflection factor.

Vi = gönderilen sinyal incident signal

Vr = sinyalin yans›yan bölümü reflection of signal

= yans›ma sabiti reflection factor in %

Zay›flama (α)

Koaksiyel kablolarda zay›flaman›n bafll›ca nedeni frekans›n karekökü oran›nda

artan resesif kay›plard›r(α1). Dielektrik zay›flama (α2) yal›tkan malzemenin

kalite ve miktar›na ba¤l›d›r. Toplam zay›flamadaki pay› frekansla artar. Bu iki

tip zay›flamay› karfl›laflt›rd›¤›m›zda;

α1 >> α2'dir. Bu durumda α = α1  √ f  al›nabilir.

Attenuation (α)

The attenuation of coaxial cables is mainly resistive attenuation α1 which rise

with the square root of frequency. Dielectric attenuation is determent by quality

and quantity of the insulation material. Its share in total attenuation increases

with frequency. When we compare these two types of attenuations α1 is much

more than α2 therefore:

α1 >> α2 and in this case;   α = α1  √ f can be assumed.

‹ndüktans (L) Inductance (L)

L = 2 . 10-4 . In (D/d) H/km d = iç iletken çap› conductor diameter (mm)
D = izole üstü çap diameter over insulation (mm)

α = toplam zay›flama total attenuation
α1 = resesif kay›plar resistive attenuation
α2 = dielektrik kay›plar dielectric attenuation

U1 = girifl voltaj› incoming voltage
U2 = ç›k›fl voltaj› outgoing voltage

Ayr›ca her ˚C s›cakl›k zay›flamay› yaklafl›k %0,2 artt›r›r. Belirtilen zay›flama

de¤erleri formüllerde 20˚C için verilen de¤erlerdir. S›cakl›¤›n artmas› ile

zay›flama da artar.

In addition every ˚C increases attenuation about 0,2% The attenuation values

are stated for 20˚C in the given formulas. With rising of ambient temperature,

the attenuation also rises.
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Coaxial Cables

Koaksiyel Kablolar

Yay›lma h›z› (Vr)

Elektrik ak›m›n›n d›fl yüzeyden akma özelli¤i sebebiyle yay›lma h›z› frekansa

ba¤›ml›d›r. Frekans azald›kça h›z da azal›r.Ancak çok yüksek frekanslarda

yay›lma h›z› dielektrik sabitine( r) ba¤›ml›d›r.E¤er yal›tkan malzemesi kat›

polietilen ise r=2,28, yay›lma h›z› 0,66 (%66)'d›r. E¤er yal›tkan malzemesi

köpüklü polietilen ise r=1,64 , yay›lma h›z› 0,78 (%78)'dir.

The velocity of signal propagation (Vr)

Due to skin effect propagation velocity is frequency dependent. Velocity

decreases when frequency decreases. In the case of very high frequencies

relative propagation velocity of coaxial cables is dependent the dielectric

constant ( r). If the insulation material is solid poyethylene r= 2,28, the

propagation velocity level is 0,66 (66%). If the insulation material is solid

poyethylene r= 1,64, the propagation velocity level is 0,78 (78%).

veya or

H›z seviyesi
Velocity of signal

(Ifl›k h›z›n›n %’si
(% of light speed)

V = yay›lma h›z› (m/sn) propagation velocity (m/sec)

C = ›fl›k h›z› (3x108 m/sn) light speed (3x108 m/sec)

εr= relatif dielektrik sabiti relative dielectric constant
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