ELEKTRIKSEL KARAKTERISTIKLER

Kapasite (C)

i¢ ve dis iletken arasindaki yalitkan malzemenin biriktirdigi elektrik enerjisi
olup iletken ve izolasyon boyutlari ile yalitkan malzemenin katsayisina (dielektrik
sabiti) baghdir.

c= L x—& x10°(pF/m)
= ng

Karakteristik Empedans (Z0)

Karakteristik empedans kablo tasarimi, kablo boyutlari ve yalitkan malzemeye
baglidir. Yayin frekans bandi icinde kablo boyunca diizenli olmalidir. Karakteristik
empedanstaki her bir dedisiklik yansimalara sebep olur. Alicida maksimum gi¢
elde edebilmek igin kablo ile alicinin ayni empedansa sahip olmasi gerekir.
Genel olarak tiretim hattimizdaki kablolarin karakteristik empedans degerleri
asagidaki gibidir:

o 50Q: Radyo haberlesmesi

o 75Q: CATV, MATV, CTV, Video kablolari

o 930-105Q: Yerel ag ve veri haberlesmesi
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Koaksiyel Kablolar

Coaxial Cables

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= ic iletken ¢api conductor diameter (mm)

D= izole istii cap diameter over insulation (mm)

€r=relatif dielektrik sabiti relative dielectric constant

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:

e 50Q: Radio communications

o 75Q: CATV, MATV, CTV, Video cables

e 930-105Q: Local area network and data communication

d =iciletken capi conductor diameter (mm)

D =izole Usti cap diameter over insulation (mm)

a = eksenler arasi uzaklik distance between centers of conductors (mm)
s = iletken biikiim faktorii conductor stranding factor (solid = s1)

g = relatif dielektrik sabiti relative dielectric constant

a

Eseksenli kablo i¢in
For coaxial cable

ikiz iletkenli kablo icin
For twinaxial cable

2 2
Zo= 60 I D Zo= 120 I 2a D2 a :
V Sr sd V Sr sd D +a
YALITKAN Sr KAPASITANS CAPACITANCE (pF/m)
INSULATION 500hm  750hm 93 Ohm
SOLID - PE 2.28 101 67
KOPUKLU - PE FOAMED - PE 1.64 85 57 -
SEMI - SOLID PE (air spaced) 1.48 - - 44
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Coaxial Cables

indiiktans (L) Inductance (L)

L=2.10"*.In (D/d) H/km

Zayiflama (o)

Koaksiyel kablolarda zayiflamanin baslica nedeni frekansin karekdki oraninda
artan resesif kayiplardir(c,). Dielektrik zayiflama (i) yalitkan malzemenin
kalite ve miktarina baghdir. Toplam zayiflamadaki payi frekansla artar. Bu iki
tip zayiflamayi karsilastirdigimizda;

ay» a,'dir. Bu durumda oo = oy v f alinabilir.

a=a Vi +a,Vi (db/100m)

Ayrica her °C sicaklik zayiflamayi yaklasik %0,2 arttirir. Belirtilen zayiflama
dederleri formllerde 20°C icin verilen degerlerdir. Sicakligin artmasi ile
zayiflama da artar.

@ =2010g,, /L (dB/m)

2

Geri doniis kaybi (A;)

Koaksiyel kablonun boyutlari, yalitkan malzemesi ve déseme esnasindaki hatalar
Z, karakteristik empedans etkiler. Her diizensizlik veya hata yansimalara sebep
olur. Geri doniis kaybr belirli bir frekansta kablo boyunca ve uctaki karakteristik
empedans degisimlerinin etkilerini toplar. Koaksiyel kablonun yakin ucunda
olcilen bittin bu yansimalarin vektorel toplami ile gonderilen sinyalin orani
geri donds kaybini verir. Yansimalarin miktari yansima faktord ile belirlenir.

d =iciletken capi conductor diameter (mm)
D =izole stii cap diameter over insulation (mm)

Attenuation (o)

The attenuation of coaxial cables is mainly resistive attenuation o, 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 o is much
more than a, therefore:

a, » o, and in this case; o = oy V f can be assumed.

o = toplam zayiflama total attenuation
o4 = resesif kayiplar resistive attenuation
0, = dielektrik kayiplar dielectric attenuation

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.

U, = giris voltaji incoming voltage
U, = cikis voltaji outgoing voltage

Return loss (A;)

The irreqularities of dimensions, insulation material and installation faults
effect the impedance of coaxial cable. Any irreqularity 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 guantity of reflections is defined by reflection factor.

V; = gonderilen sinyal incident signal

V, =sinyalin yansiyan bélimd reflection of signal

@ =yansima sabiti reflection factor in %

Z,

ol Vi _ 2-2,
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A=20log |1—| (dB) veya or
p

Yayilma hizi (V)

Elektrik akiminin dis ylizeyden akma dzelligi sebebiyle yayilma hizi frekansa
bagimhidir. Frekans azaldikca hiz da azalir.Ancak cok yiiksek frekanslarda
yayllma hizi dielektrik sabitine(€r) bagimhidir.EGer yalitkan malzemesi kat:
polietilen ise Er=2,28, yayilma hizi 0,66 (%66)'dir. Eger yalitkan malzemesi
kopiiklii polietilen ise €r=1,64 , yayllma hizi 0,78 (%78)'dir.

Vg = C Hiz seviyesi
. Velocity of signal
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A=20log

2-Z4

The velocity of signal propagation (V)

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

Vr 1 (Isik hizinin %'si
- c 2V ar (% of light speed)

V = yayiima hizi (m/sn) propagation velocity (m/sec)
C =151k hizi (3x108 m/sn) light speed (3x108 m/sec)

Er= relatif dielektrik sabiti relative dielectric constant
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