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Ƀɘ əɎŰɤɗɘ ɡˊɞɔŮɔɟŬɛɛɏɜɞɘ ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ Űɞɡ ɉɟɐůŰɞɡ, ɛŮ Ŭɟɘɗɛɧ 

ɛɖŰɟɩɞɡ 38549 əŬɘ ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ Űɞɡ ȷˊɞůŰɧɚɞɡ, ɛŮ Ŭɟɘɗɛɧ ɛɖŰɟɩɞɡ 

36861, űɞɘŰɖŰɏɠ Űɞɡ ɇɛɐɛŬŰɞɠ ɀɖɢŬɜɘəɩɜ H/Ɉ ɆɡůŰɖɛɎŰɤɜ ɇ.Ⱥ. Űɞɡ ȷ.Ⱥ.Ƚ. 

ɄŮɘɟŬɘɎ ɇ.ɇ. ˊɟɘɜ ŬɜŬɚɎɓɞɡɛŮ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ɄŰɡɢɘŬəɐɠ ȺɟɔŬůɑŬɠ ɛŬɠ, 

ŭɖɚɩɜɞɡɛŮ ɧŰɘ ŮɜɖɛŮɟɤɗɐəŬɛŮ ɔɘŬ ŰŬ ˊŬɟŬəɎŰɤ:  

çȼ ɄŰɡɢɘŬəɐ ȺɟɔŬůɑŬ (Ʉ.Ⱥ.) ŬˊɞŰŮɚŮɑ ˊɟɞɥɧɜ ˊɜŮɡɛŬŰɘəɐɠ ɘŭɘɞəŰɖůɑŬɠ Űɧůɞ 

Űɞɡ ůɡɔɔɟŬűɏŬ, ɧůɞ əŬɘ Űɞɡ ȽŭɟɨɛŬŰɞɠ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ɛɞɜŬŭɘəɧ 

ɢŬɟŬəŰɐɟŬ əŬɘ ˊɟɤŰɧŰɡˊɞ ˊŮɟɘŮɢɧɛŮɜɞ.  

ȷˊŬɔɞɟŮɨŮŰŬɘ ŬɡůŰɖɟɎ ɞˊɞɘɞŭɐˊɞŰŮ əɞɛɛɎŰɘ əŮɘɛɏɜɞɡ Űɖɠ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ 

ŬɡŰɞɨůɘɞ ɐ ɛŮŰŬűɟŬůɛɏɜɞ Ŭˊɧ əɎˊɞɘŬ Ɏɚɚɖ ŭɖɛɞůɘŮɡɛɏɜɖ ˊɖɔɐ. ȾɎɗŮ ŰɏŰɞɘŬ 

ˊɟɎɝɖ ŬˊɞŰŮɚŮɑ ˊɟɞɥɧɜ ɚɞɔɞəɚɞˊɐɠ əŬɘ ŮɔŮɑɟŮɘ ɗɏɛŬ ȼɗɘəɐɠ ɇɎɝɖɠ ɔɘŬ ŰŬ 

ˊɜŮɡɛŬŰɘəɎ ŭɘəŬɘɩɛŬŰŬ Űɞɡ Ɏɚɚɞɡ ůɡɔɔɟŬűɏŬ. ȷˊɞəɚŮɘůŰɘəɧɠ ɡˊŮɨɗɡɜɞɠ ŮɑɜŬɘ 

ɞ ůɡɔɔɟŬűɏŬɠ Űɖɠ Ʉ.Ⱥ., ɞ ɞˊɞɑɞɠ űɏɟŮɘ əŬɘ Űɖɜ Ůɡɗɨɜɖ Űɤɜ ůɡɜŮˊŮɘɩɜ, 

ˊɞɘɜɘəɩɜ əŬɘ Ɏɚɚɤɜ, ŬɡŰɐɠ Űɖɠ ˊɟɎɝɖɠ.  

ɄɏɟŬɜ Űɤɜ ɧˊɞɘɤɜ ˊɞɘɜɘəɩɜ Ůɡɗɡɜɩɜ Űɞɡ ůɡɔɔɟŬűɏŬ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ 

ȲŭɟɡɛŬ Űɞɡ ɏɢŮɘ ŬˊɞɜŮɑɛŮɘ ɄŰɡɢɑɞ, ŬɡŰɧ ŬɜŬəŬɚŮɑŰŬɘ ɛŮ ŬˊɧűŬůɖ Űɖɠ 

ɆɡɜɏɚŮɡůɖɠ Űɞɡ ɇɛɐɛŬŰɞɠ. ȼ ɆɡɜɏɚŮɡůɖ Űɞɡ ɇɛɐɛŬŰɞɠ ɛŮ ɜɏŬ ŬˊɧűŬůɖɠ Űɖɠ, 

ɛŮŰɎ Ŭˊɧ ŬɑŰɖůɖ Űɞɡ ŮɜŭɘŬűŮɟɧɛŮɜɞɡ, Űɞɡ ŬɜŬɗɏŰŮɘ Ůə ɜɏɞɡ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ 

Ʉ.Ⱥ. ɛŮ Ɏɚɚɞ ɗɏɛŬ əŬɘ ŭɘŬűɞɟŮŰɘəɧ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ. ȼ Ůəˊɧɜɖůɖ Űɖɠ Ůɜ 

ɚɧɔɤ Ʉ.Ⱥ. ˊɟɏˊŮɘ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ ŮɜŰɧɠ ŰɞɡɚɎɢɘůŰɞɜ Ůɜɧɠ ɖɛŮɟɞɚɞɔɘŬəɞɨ 

6ɛɐɜɞɡ Ŭˊɧ Űɖɜ ɖɛŮɟɞɛɖɜɑŬ ŬɜɎɗŮůɖɠ Űɖɠ. ȾŬŰɎ ŰŬ ɚɞɘˊɎ ŮűŬɟɛɧɕɞɜŰŬɘ ŰŬ 

ˊɟɞɓɚŮˊɧɛŮɜŬ ůŰɞ Ɏɟɗɟɞ 18, ˊŬɟ. 5 Űɞɡ ɘůɢɨɞɜŰɞɠ ȺůɤŰŮɟɘəɞɨ 

ȾŬɜɞɜɘůɛɞɨ.è 
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ȺɈɉȷɅȽɆɇȽȺɆ 

  

ȼ ˊŬɟɞɨůŬ ˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ɞɚɞəɚɖɟɩɗɖəŮ ɛŮŰɎ Ŭˊɧ ŮˊɑɛɞɜŮɠ 

ˊɟɞůˊɎɗŮɘŮɠ, ůŮ ɏɜŬ ŮɜŭɘŬűɏɟɞɜ ɔɜɤůŰɘəɧ ŬɜŰɘəŮɑɛŮɜɞ, ɧˊɤɠ ŬɡŰɧ Űɖɠ 

ɛŮŰɎŭɞůɖɠ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH). 

ŪŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ɛŬɠ, əɨɟɘɞ 

ũɘŬɜɜŬəɧˊɞɡɚɞ əŬɘ Űɞ ɞɘəɞɔŮɜŮɘŬəɧ ɛŬɠ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ ůŮ 

ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ůˊɞɡŭɩɜ ɛŬɠ əŬɗɩɠ əŬɘ ɞˊɞɘɞɜŭɐˊɞŰŮ Ɏɚɚɞ ůɡɜɎŭŮɚűɞ 

əŬɘ ɛɖ, ɔɘŬ Űɖ ˊɞɚɨŰɘɛɖ ɓɞɐɗŮɘŬ ˊɞɡ ɛŬɠ ˊŬɟŮɑɢŮ. 
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ɄŮɟɑɚɖɣɖ 

 

 ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ əŬɘ əɡɟɑɤɠ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ ɖ ɞɚɞɏɜŬ əŬɘ 

ˊŮɟɘůůɧŰŮɟɖ ɕɐŰɖůɖ ůŮ ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŮ ŰŮɢɜɞɚɞɔɑŮɠ 

ŰɖɚŮˊɘəɞɘɜɤɜɑŬɠ, ŮɑɜŬɘ ŭŮŭɞɛɏɜɖ. ȼ ɓɘɞɛɖɢŬɜɑŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ůɖɛŮɘɩɜŮɘ 

ɟŬɔŭŬɑŬ ˊɟɧɞŭɞ ɚɧɔɤ Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɖɠ Ůˊɞɢɐɠ ůŮ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ 

ˊɚɖɟɞűɞɟɑŬɠ ŬɜŬɚɞɔɘəɎ ɛŮ Űɘɠ ɡˊɎɟɢɞɡůŮɠ ŰŬɢɨŰɖŰŮɠ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ ŬɡŰɩɜ 

ŬɜɎɛŮůŬ ůŮ ŮˊɘɢŮɘɟɐůŮɘɠ ɘŭɘɤŰɘəɏɠ əŬɘ ŭɖɛɧůɘŮɠ. ɇɞ ɑŭɘɞ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɘɠ 

ŬˊŬɘŰɐůŮɘɠ Űɤɜ Ŭɜɗɟɩˊɤɜ ɞɘ ɞˊɞɑɞɘ Űɖɜ ŰŮɚŮɡŰŬɑŬ ŮɘəɞůŬŮŰɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ 

Űɖɜ ŰŮɢɜɞɚɞɔɑŬ ɧɢɘ ɛɧɜɞ ɔɘŬ Űɖ ŭɘŬůəɏŭŬůɐ Űɞɡɠ ŬɚɚɎ Ůˊɑůɖɠ əŬɘ ɤɠ ŮɟɔŬɚŮɑɞ 

ŭɞɡɚŮɘɎɠ ůŰɞ ɢɩɟɞ ŮɟɔŬůɑŬɠ, ɞ ɞˊɞɑɞɠ ŮɜɑɞŰŮ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɖɜ əŬŰɞɘəɑŬ. 

 ȰŰůɘ, ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ Ůɡɟɡɕɤɜɘəɩɜ ŭɘəŰɨɤɜ, ɞɘ ŬˊŬɘŰɐůŮɘɠ ŬɡŰɏɠ 

ůŰŬŭɘŬəɎ ŮəˊɚɖɟɩɜɞɜŰŬɘ. ɀɘŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ Űɤɜ 

Ůɡɟɡɕɤɜɘəɩɜ ŭɘəŰɨɤɜ ŮɑɜŬɘ ŰŬ ŭɑəŰɡŬ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ. ȷɡŰɎ ŰŬ ŭɑəŰɡŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ: ȲɜŬ ůŰɞ ůɖɛŮɑɞ ɉ (FTTX ï 

Fiber to the X) Űɞ ɞˊɞɑɞ ůɖɛŮɑɞ ñxò ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŰɞˊɞɗŮůɑŬ ɧˊɞɡ 

ɡɚɞˊɞɘŮɑŰŬɘ ɏɜŬ ŭɑəŰɡɞ ɞˊŰɘəɐɠ ɑɜŬɠ əŬɘ Űɞ ɞˊɞɑɞ ˊɚɏɞɜ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ɛɧɜɞ 

ůŰɞ ŭɑəŰɡɞ əɞɟɛɞɨ, ŬɚɚɎ ɖ ɏəŰŬůɐ Űɞɡ ɛˊɞɟŮɑ ɜŬ űŰɎůŮɘ ɏɤɠ əŬɘ Űɞɡɠ 

Űɞˊɘəɞɨɠ ɓɟɧɢɞɡɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ŬɚɚɎ ŬəɧɛŬ əŬɘ ůŮ ɏɜŬ əŰɐɟɘɞ ɐ ůŮ ɛɘŬ 

əŬŰɞɘəɑŬ. 

 ɆŰɖɜ ˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ˊɞɡ ɗŬ ŮəˊɞɜɐůɞɡɛŮ, ɗŬ ŬɜŬűŮɟɗɞɨɛŮ ůŰɖ 

ɢɟɖůɘɛɧŰɖŰŬ əɎɗŮ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ŭɘəŰɨɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞˊŰɘəɏɠ ɑɜŮɠ 

(FTTɉ) əŬɘ ɗŬ ˊŮɟɘɔɟɎɣɞɡɛŮ ŰŬ ɞűɏɚɖ Űɤɜ ŭɘəŰɨɤɜ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ 

(FTTH ï Fiber to the Home) ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ɡˊɖɟŮůɘɩɜ 

əŬɘ ŭɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ɛŮŰɎŭɞůɖɠ ŭŮŭɞɛɏɜɤɜ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɗŬ 

ŬɜŬűŮɟɗɞɨɛŮ ŮəŰŮɜɏůŰŮɟŬ ůŮ ɧɚŬ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ŰŬ 

ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖ ŭɞɛɐ Űɞɡɠ əŬɘ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡɠ. ɇɏɚɞɠ, ɗŬ 

ŬɜŬűŮɟɗɞɨɛŮ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ FTTH ůŰɖɜ ȺɚɚɎŭŬ əŬɘ ůŰɞ 

ůɡɛˊɏɟŬůɛŬ ŬɡŰɐɠ Űɖɠ ɛŮɚɏŰɖɠ. 
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Abstract 

 

In the recent years and mainly nowadays, the increasing demand on 

new technology and especially on communication is a fact. The industry of 

technology marks a rapid progress due to the requests of the era in data 

compared with the existing speeds in transferring them among the private and 

public businesses. The same goes for the peopleôs demands in the last twenty 

years who use technology not only for their entertainment, but also as an 

implement in the working environment, which includes the residence as well. 

 Therefore with the development of broadband networks, these claims 

are gradually being accomplished. One of the most important categories of 

broadband nets is the optical. This uses the so called architecture of FTTX 

(Fiber to the X) in which the ñxò point indicates the location where an optical 

fiber net is implemented and is no longer limited by the trunk network. Its 

range can reach the local loop of a location in a building or in a residence. 

 In the thesis we are going to devise, we will refer to the usefulness of 

every architectural network that uses optical fibers (FTTX) and we will 

describe the benefits of FTTH (Fiber to the Home) in the telecommunication 

services and also the broadcasting data nowadays. Specifically, weôll refer 

extensively to all the optical fiber features which include their infrastructure 

and specification. Finally, weôll indicate the development of the FTTH 

technology in Greece and the conclusion of this research. 
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ȷɟɢɘŰŮəŰɞɜɘəɐ FTTX. 

ȿȺɂȺȽɆ ȾȿȺȽȹȽȷ: ɃˊŰɘəɐ ɑɜŬ, ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ, ȷɟɢɘŰŮəŰɞɜɘəɐ ŭɘəŰɨɤɜ, 

FTTX ï FTTH. 
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ȰɜŬ Ŭˊɧ ŰŬ əɡɟɘɧŰŮɟŬ ɕɖŰɐɛŬŰŬ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ŭɘəŰɨɤɜ Űɖɜ ŰŮɚŮɡŰŬɑŬ 

ŭŮəŬŮŰɑŬ ŮɑɜŬɘ ɖ ŭɘŬɟəɩɠ ŬɡɝŬɜɧɛŮɜɖ Űɤɜ ŬˊŬɘŰɐůŮɤɜ ɔɘŬ Ůɨɟɞɠ ɕɩɜɖɠ ůŰŬ 

ŮůɤŰŮɟɘəɎ ŭɑəŰɡŬ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ, ŬɚɚɎ əŬɘ ůŮ ŭɑəŰɡŬ ɛŮɔŬɚɨŰŮɟɖɠ 

ŮɛɓɏɚŮɘŬɠ ɧˊɤɠ Űɞ ŭɘŬŭɑəŰɡɞ. ȼ Ŭɨɝɖůɖ Űɖɠ ŬɜɎɔəɖɠ ɔɘŬ ŮɡɟɨŰŮɟɤɜ 

ŭɡɜŬŰɞŰɐŰɤɜ ŭɑəŰɡŬ ŭŮɜ ˊɟɞɐɚɗŮ ɛɞɜɧ Ŭˊɧ Űɖ ɟŬɔŭŬɑŬ Ŭɨɝɖůɖ Űɤɜ ɢɟɖůŰɩɜ 

Űɞɡ ŭɘŬŭɘəŰɨɞɡ, ŬɚɚɎ əɡɟɑɤɠ Ŭˊɧ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ɜɏɤɜ ŭɘəŰɡŬəɩɜ 

ŮűŬɟɛɞɔɩɜ ˊɞɡ əŬɗɘůŰɞɨɜ Űɞɡɠ ɢɟɐůŰŮɠ ŬəɧɛŬ ˊɘɞ ŬˊŬɘŰɖŰɘəɞɨɠ ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ ɢɟɐůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ (Augusto & Nugget, 2006).  

ȼ ɘŭɏŬ Űɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ Űɖ ɢɟɐůɖ űɤŰɧɠ ɡˊɐɟɝŮ ˊɞɚɨ ˊɟɘɜ Űɖɜ 

ŮűŮɨɟŮůɖ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ. ɋůŰɧůɞ, ɏˊɟŮˊŮ ɜŬ ́ŮɟɎůɞɡɜ ŬɟəŮŰɎ ɢɟɧɜɘŬ 

ɩůŰŮ ɜŬ ɡˊɎɟɝŮɘ ɖ ɛŮŰɎɓŬůɖ Ŭˊɧ ŰŬ ́ɟɩŰŬ ɞˊŰɘəɎ ɛɏůŬ ůŰɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ. ȼ 

ŬɜɎɔəɖ Űɖɠ ŭɘɎŭɞůɖɠ űɤŰɧɠ ɛɏůŬ Ŭˊɧ əŬɚɩŭɘŬ ŰŬ ɞˊɞɑŬ ŬɜŬɔəŬůŰɘəɎ ɗŬ 

ˊŮɟɘɏɢɞɡɜ ɔɤɜɘɏɠ, ɞŭɐɔɖůŮ ůŰɖɜ ŮűŮɨɟŮůɖ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ (fiber optics), ɞɘ 

ɞˊɞɑŮɠ ɏɚɡůŬɜ Űɞ ́ɟɧɓɚɖɛŬ Űɖɠ ŬˊɞəɚŮɘůŰɘəɎ ɔɟŬɛɛɘəɐɠ ɛŮŰɎŭɞůɖɠ Űɞɡ 

űɤŰɧɠ. ɆŰɖɜ Ůˊɞɢɐ ɛŬɠ, ɧɚŬ ŰŬ ŭɑəŰɡŬ əɞɟɛɞɨ ůŰɖɟɑɕɞɜŰŬɘ ůŮ ɞˊŰɘəɏɠ ɑɜŮɠ əŬɘ 

ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ˊɟŬəŰɘəɎ ŬˊŮɟɘɧɟɘůŰɞ Ůɨɟɞɠ ɕɩɜɖɠ, ŬˊɚɎ ŬɜŬɓŬɗɛɑɕɞɜŰŬɠ 

Űɞɜ ɖɚŮəŰɟɞɜɘəɧ Ůɝɞˊɚɘůɛɧ Űɞɡɠ. ɋůŰɧůɞ, ŰŬ ˊŮɟɘůůɧŰŮɟŬ ŭɑəŰɡŬ ˊɟɧůɓŬůɖɠ 

ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭəɧɛɖ Ŭ ɧ́ ŰŬ ůɡɛɓŬŰɘəɎ əŬɚɩŭɘŬ ɢŬɚəɞɨ.  

ɄŬɟɎɚɚɖɚŬ, ɖ ɛŮŰɎŭɞůɖ Űɖɠ ɞɚɞɏɜŬ əŬɘ ŬɡɝŬɜɧɛŮɜɖɠ ůŮ ɧɔəɞ 

ˊɚɖɟɞűɞɟɑŬɠ ɗŬ ́ɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ ɛŮ ɚɞɔɘəɧ əɧůŰɞɠ əŬɘ ůŮ ɚɞɔɘəɧ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ. ɀŮ ɛɘəɟɏɠ ŬˊɩɚŮɘŮɠ ůŰɖ ɛŮŰɎŭɞůɖ, ɢŬɛɖɚɐ ˊŬɟɏɛɓŬůɖ ɘŭɘŬɑŰŮɟŬ ůŮ 

ɡɣɖɚɧ Ůɨɟɞɠ ɕɩɜɖɠ, ɖ ɞˊŰɘəɐ ɑɜŬ űŬɜŰɎɕŮɘ əŬɘ ŮɑɜŬɘ ɏɜŬ ůɢŮŭɧɜ ɘŭŬɜɘəɧ ɛɏůɞ 

ɛŮŰɎŭɞůɖɠ. Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘŰɨɢɞɡɜ ŰŬɢɨŰɖŰŬ ɛŮŰɎŭɞůɖɠ ˊɞɡ 

ˊɚɖůɘɎɕŮɘ ŬɡŰɐ ɛŮ Űɖɜ ɞˊɞɑŬ ŭɘŬŭɑŭŮŰŬɘ Űɞ űɤɠ (Banerjee & Sirbu, 2009).  

Ƀɘ ŮˊɘəɞɘɜɤɜɑŮɠ ɛɏůɤ ɞˊŰɘəɩɜ ɘɜɩɜ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ Ŭɟɢɐ ɧŰɘ ɛɏůŬ ůŮ 

ɏɜŬ ɔɡɎɚɘɜɞ ɛɏůɞ, Űɞ űɤɠ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűɏɟŮɘ ɛŮɔŬɚɨŰŮɟɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ 

əŬɘ ůŮ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ, ůŮ ůɢɏůɖ ɛŮ ŰŬ ɖɚŮəŰɟɘəɎ ůɐɛŬŰŬ ɛɏůŬ ůŮ 
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ɏɜŬ ɢɎɚəɘɜɞ ɐ ɞɛɞŬɝɞɜɘəɧ ɛɏůɞ. ȼ əŬɗŬɟɧŰɖŰŬ Űɖɠ ůɖɛŮɟɘɜɐɠ ɞˊŰɘəɐɠ ɑɜŬɠ, ůŮ 

ůɡɜŭɡŬůɛɧ ɓɏɓŬɘŬ ɛŮ ŰŬ ɓŮɚŰɘɤɛɏɜŬ ɖɚŮəŰɟɞɜɘəɎ ůɡůŰɐɛŬŰŬ, ŮˊɘŰɟɏˊŮɘ ůŰɘɠ 

ɞˊŰɘəɏɠ ɑɜŮɠ ɜŬ ŭɘŬɓɘɓɎůɞɡɜ ŰŬ ɣɖűɘɞˊɞɘɖɛɏɜŬ űɤŰŮɘɜɎ ůɐɛŬŰŬ ˊŮŰɡɢɖɛɏɜŬ, 

ůŮ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ Ŭˊɧ 100 ɢɚɛ. (60 ɛɑɚɘŬ) əŬɘ ɢɤɟɑɠ ŬɜɎɔəɖ 

Ůɜɑůɢɡůɖɠ (Siderius & Dijkstra, 2006). 

ɄŬɟɧɚɞ ˊɞɡ ɡˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ŮɡɟɡɕɤɜɘəŮӢɠ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŰŬ ŮɜůɨɟɛŬŰŬ əŬɚɩŭɘŬ, əŬɛɑŬ Ŭˊɧ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬɡŰɏɠ ŭŮɜ 

ɡˊɧůɢŮŰŬɘ ɛɘŬ ɛŬəɟɞˊɟɧɗŮůɛɖ ɚɨůɖ ɔɘŬ Űɘɠ ŬˊŬɘŰɖŰɘəɏɠ ŮűŬɟɛɞɔɏɠ Űɞɡ 

ɎɛŮůɞɡ ɛɏɚɚɞɜŰɞɠ. ȼ ɛɧɜɖ ɟŮŬɚɘůŰɘəɐ ɛŬəɟɞˊɟɧɗŮůɛɖ ɚɨůɖ ˊɞɡ ɏɢŮɘ 

ˊŬɟɞɡůɘŬůŰŮɑ ɛɏɢɟɘ Űɘɠ ɛɏɟŮɠ ɛŬɠ ŮɑɜŬɘ ɖ ́ɟɞůɏɔɔɘůɖ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ɛɏɢɟɘ 

Űɞɡɠ ɢɟɐůŰŮɠ, ŰŮɢɜɞɚɞɔɑŬ ɔɜɤůŰɐ əŬɘ ɤɠ Fiber To The Home (FTTH) 

(Augusto & Nugget, 2006). 
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ȾŮűɎɚŬɘɞ 1: ȼ ȰɜɜɞɘŬ əŬɘ ɖ ɉɟɐůɖ Űɤɜ ɃˊŰɘəɩɜ Ƚɜɩɜ 

 

1.1  ȽůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ 

 Ƀɘ Ɏɜɗɟɤˊɞɘ Ŭˊɧ ŰŬ ˊɟɩŰŬ ɢɟɧɜɘŬ ŬɜŰɘɚɐűɗɖəŬɜ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡ 

űɤŰɧɠ əŬɘ Űɖ ɢɟɖůɘɛɧŰɖŰɎ Űɞɡ ůŰɘɠ əŬɗɖɛŮɟɘɜɏɠ Űɞɡɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ɆŰɖɜ 

ˊɟɞůˊɎɗŮɘɎ Űɞɡɠ ɜŬ ɛŮŰŬűɏɟɞɡɜ əɤŭɘəɞˊɞɘɖɛɏɜŬ ɛɖɜɨɛŬŰŬ ůŮ ɛŮɔɎɚɖ 

ŬˊɧůŰŬůɖ əŬɘ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ɝŮəɑɜɖůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ 

űɤɠ ɩůŰŮ ɜŬ ůŰɏɚɜɞɡɜ ŰŬ ɛɖɜɨɛŬŰŬ ŬɡŰɎ ɛŬəɟɘɎ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞɘ ŬɟɢŬɑɞɘ 

ȰɚɚɖɜŮɠ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɖ űɤŰɘɎ ŬɜɎɓɞɜŰɎɠ Űɖɜ ůŮ ɣɖɚɎ ůɖɛŮɑŬ Űɤɜ 

ɓɞɡɜɩɜ ɛŮ ůəɞˊɧ ɜŬ ɛŮŰŬŭɩůɞɡɜ ɞˊɞɘŬŭɐˊɞŰŮ ˊɚɖɟɞűɞɟɑŬ ɢɟŮɘŬɕɧŰŬɜ  

əŬɗɩɠ ɗŮɤɟɞɨůŬɜ ŬɜŬɔəŬɑɞ ɜŬ əŬŰŬűɏɟɞɡɜ ɜŬ Ůˊɘəɞɘɜɤɜɐůɞɡɜ Ŭˊɧ 

ŬˊɧůŰŬůɖ.  

 ȷəɧɛŬ ůŰŬ Űɏɚɖ Űɞɡ 19ɞɡ əŬɘ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ ůɡɜɏɢɘɕŬɜ 

ˊɞɚɚɏɠ űɞɟɏɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ Ůɘŭɘəɞɨɠ űŬəɞɨɠ ůŮ ůŰŮɟɘɎ əŬɘ ɗɎɚŬůůŬ əŬɘ 

Űɞɡɠ ŬɜŬɓɧůɓɖɜŬɜ ůŬɜ ɜŬ ůŰɏɚɜɞɡɜ ůɐɛŬŰŬ ɀɞɟɠ, ˊŬɟɧɚɞ ˊɞɡ ŮɑɢŮ 

ŬɜŬəŬɚɡűɗŮɑ ɖ ŮɜůɨɟɛŬŰɖ ŮˊɘəɞɘɜɤɜɑŬ (Volotinen, 1999). ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ 

ɖ ŮˊɘəɞɘɜɤɜɑŬ ɔɘɜɧŰŬɜ ɛɏůɤ Űɞɡ ŬɏɟŬ, ɔŮɔɞɜɧɠ ˊɞɡ ŭɡůəɧɚŮɡŮ Űɖ ɛŮŰŬűɞɟɎ 

Űɞɡ ɛɖɜɨɛŬŰɞɠ əŬɘ Űɖ əŬŰŬɜɧɖůɐ Űɞɡ Ŭˊɧ Űɞɜ ˊŬɟŬɚɐˊŰɖ ɘŭɘŬɑŰŮɟŬ ůŮ 

ˊŮɟɘˊŰɩůŮɘɠ əŬəɞəŬɘɟɑŬɠ, ɞɛɑɢɚɖɠ, ɡɔɟŬůɑŬɠ ɐ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬ 

ɧˊɞɡ Űɞ űɤɠ Űɞɡ ɐɚɘɞɡ ŬˊɏəɟɡˊŰŮ əɎɗŮ Ɏɚɚɖ űɤŰŮɘɜɐ ˊɖɔɐ. 

 ɆŰɖ ůɨɔɢɟɞɜɖ Ůˊɞɢɐ ɧˊɞɡ ɡˊɎɟɢŮɘ ůɡɜŮɢɐɠ əŬɘ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ, ɖ ŮˊɘəɞɘɜɤɜɑŬ ůɡɜŮɢɑɕŮɘ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ 

Űɞɡ űɤŰɧɠ- ɎɚɚɤůŰŮ ŰɑˊɞŰŬ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɝŮˊŮɟɎůŮɘ Űɖɜ ŰŬɢɨŰɖŰŬ Űɞɡ űɤŰɧɠ 

(ȷɚŮɝŬɜŭɟɐɠ, 2002) - ɛŮ ɛɧɜɖ əŬɘ ɞɡůɘŬůŰɘəɐ ŭɘŬűɞɟɎ ˊɤɠ ɛŮŰŬŭɑŭŮŰŬɘ ɛɏůɤ 

Űɞɡ ɔɡŬɚɘɞɨ, ůŮ Ůɘŭɘəɧ ŬɜŰŬɜŬəɚŬůŰɘəɧ ɡɚɘəɧ ˊɞɡ Űɞ ˊŮɟɘɓɎɚɚŮɘ. ɄɟɧəŮɘŰŬɘ ɔɘŬ 

Űɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ ˊɞɡ ɏɢɞɡɜ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ɛŮŰŬűɏɟɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ůŮ 

ŬˊɞůŰɎůŮɘɠ ˊɞɚɚɩɜ ɢɘɚɘɞɛɏŰɟɤɜ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬˊɞŰŮɚɞɨɜ 

ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɖɠ ůɨɔɢɟɞɜɖɠ ŰɖɚŮˊɘəɞɘɜɤɜɑŬɠ Űɤɜ Ŭɜɗɟɩˊɤɜ ůŮ 

ɞɚɧəɚɖɟɞ Űɞɜ ˊɚŬɜɐŰɖ (Khare, 2004). 
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 ȳůɞɜ ŬűɞɟɎ ŰŬ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɎ ůɡůŰɐɛŬŰŬ ɛŮŰɎŭɞůɖɠ, Ŭˊɧ Űɘɠ 

Ŭɟɢɏɠ ŮɑɢŬɜ ɤɠ ůŰɧɢɞ ɜŬ ɛŮŰŬŭɑŭɞɡɜ Ŭˊɧ ŬˊɧůŰŬůɖ ɧůɞ Űɞ ŭɡɜŬŰɧɜ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɢɤɟɑɠ ŬˊɩɚŮɘŮɠ əŬɘ ůűɎɚɛŬŰŬ. ȾŬŰɎ Űɖ ˊɟɩŰɖ 

ɔŮɜɘɎ ɛŮŰɏŭɘŭŬɜ Űɞ ůɐɛŬ ɛɏůɤ ɛŮŰŬɚɚɘəɩɜ əŬɘ ɢɎɚəɘɜɤɜ əŬɚɤŭɑɤɜ əŬɘ ɞ 

ɏɚŮɔɢɞɠ ɔɘŬ Űɖɜ ŮɔəŬɗɑŭɟɡůɖ Űɤɜ əŬɜŬɚɘɩɜ əŬɘ ɞɛɘɚɘɩɜ ɔɘɜɧŰŬɜ ɢŮɘɟɞəɑɜɖŰŬ. 

ȰˊŮɘŰŬ ɖ ŬɜŬɚɞɔɘəɐ ɛŮŰɎŭɞůɖ ɏɔɘɜŮ ɣɖűɘŬəɐ əŬɘ ɖ ɛŮŰŬɔɤɔɐ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ 

Űɞɡ ůɐɛŬŰɞɠ ɔɘɜɧŰŬɜ ůŮ ɣɖűɘŬəɐ ɛɞɟűɐ. ɆŰɖɜ ŰɟɑŰɖ ɔŮɜɘɎ, ŭɖɚŬŭɐ ůŰɖɜ 

ɡɓɟɘŭɘəɐ Ůˊɞɢɐ, ɖ ɞˊŰɘəɐ ɑɜŬ ŬˊɞŰɏɚŮůŮ ɓŬůɘəɧ ůɡůŰŬŰɘəɧ Űɖɠ ɛŮŰɎŭɞůɖɠ əŬɘ 

ɖ ɛŮŰŬɔɤɔɐ ŮɑɜŬɘ ˊɚɏɞɜ ɣɖűɘŬəɐ ɖɚŮəŰɟɞɜɘəɐ. Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɛŮŰŬűɏɟɞɡɜ 

ɛŮɔɎɚɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ ɛŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ŮɚɎɢɘůŰŮɠ ŬˊɩɚŮɘŮɠ (Lizuka, 

1998).  

 ɆɢŮŰɘəɎ ɛŮ Űɞ ŬůɨɟɛŬŰɞ ˊŮŭɑɞ Ůˊɘəɞɘɜɤɜɘɩɜ, ɛɧɚɘɠ Űɞ 2008 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ŰŮɢɜɞɚɞɔɑŬ Wi-Max ɩůŰŮ ɜŬ əŬɚɨˊŰɞɜŰŬɘ əŬɘ ɞɘ ˊɘɞ 

ŭɡůˊɟɧůɘŰŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ ɢɩɟŬɠ. ɇŬ ˊŬɟŬŭɞůɘŬəɎ ŭɑəŰɡŬ ŬɜŬˊŰɨɢɗɖəŬɜ 

ˊɎɜɤ ůŰɖɜ ŬɜŬɚɞɔɘəɐ ɛŮŰɎŭɞůɖ əŬɘ ˊŬɟɧɚɞ ˊɞɡ ɡˊɐɟɢŮ ɖ ɣɖűɘŬəɐ 

ɛŮŰɎŭɞůɖ, Űɞ ůɐɛŬ ɛŮŰŬŰɟŮˊɧŰŬɜ ůŮ ŬɜŬɚɞɔɘəɧ ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ 

ůɡɛɓŬŰɧŰɖŰŬ ɛŮ Űɘɠ ůɡůəŮɡɏɠ ŰɖɚŮűɤɜɑŬɠ. ɇɏɚɞɠ ɖ ŮűŮɨɟŮůɖ Űɞɡ ȲɜŰŮɟɜŮŰ 

ɏɔɘɜŮ ůŰŬ Űɏɚɖ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ ô60 ŬɚɚɎ ɛɧɚɘɠ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ ô90 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ 56kbps ɔɘŬ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ˊɟɩŰɖ ŰŬɢɨŰɖŰŬ 

ɛŮŰŬűɞɟɎɠ ŭŮŭɞɛɏɜɤɜ (Nosu, 1997). 

 

1.2  ɃˊŰɘəɐ ɑɜŬ- Ůɜɜɞɘɞɚɞɔɘəɐ ˊɟɞůɏɔɔɘůɖ 

 

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ɛɏɗɞŭɞ ɛŮŰɎŭɞůɖɠ ˊɚɖɟɞűɞɟɘɩɜ ɛɏůɤ 

Űɖɠ ɛɞɟűɐɠ ˊŬɚɛɩɜ űɤŰɧɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɤɠ  űɤŰŮɘɜɐ ˊɖɔɐ ŮɑŰŮ 

əɎˊɞɘɞ Ůɑŭɞɠ LED ŮɑŰŮ laser. ɇŬ əŬɚɩŭɘŬ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ɢɟɖůɘɛɞˊɞɘɞɨɜ 

ůɡɔəŮəɟɘɛɏɜŬ ɛɐəɖ əɨɛŬŰɞɠ űɤŰɧɠ (Randy, 2000), ˊɞɡ ɛŮŰɟɘɞɨɜŰŬɘ ůŮ 

ɜŬɜɧɛŮŰɟŬ (nanometers),  ŬɜɎɛŮůŬ ůŮ ŭɨɞ ůɡɜŮɢɧɛŮɜŮɠ əɞɟɡűɏɠ Ůɜɧɠ 

əɨɛŬŰɞɠ űɤŰɧɠ ˊɞɡ ŮəˊɏɛˊŮɘ ɖ űɤŰŮɘɜɐ ˊɖɔɐ.  ȾɎɗŮ Űɨˊɞɠ ɖɚŮəŰɟɘəɞɨ 

ůɐɛŬŰɞɠ ˊɞɡ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɛŮŰŬŰɟŬˊŮɑ ůŮ ˊŬɚɛɞɨɠ űɤŰɧɠ ɛˊɞɟŮɑ ɜŬ 

ɛŮŰŬŭɞɗŮɑ ɛɏůŬ Ŭˊɧ ɏɜŬ əŬɚɩŭɘɞ ɞˊŰɘəɩɜ ɘɜɩɜ (Nellist, 1996). 
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ɇŬ əŬɚɩŭɘŬ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ɛŮ ˊŬɟɧɛɞɘɞ 

Űɟɧˊɞ ɧˊɤɠ ŰŬ ɢɎɚəɘɜŬ əŬɚɩŭɘŬ ɛɧɜɞ ˊɞɡ ŭɘŬűɏɟɞɡɜ ůŰɞ ŮůɤŰŮɟɘəɧ ɡɚɘəɧ Űɞ 

ɞˊɞɑɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɔɡŬɚɑ. ȰŰůɘ ɏɢɞɡɛŮ ɢɟɐůɖ ɔɡŬɚɘɞɨ ɔɘŬ Űɖ ɛŮŰɎŭɞůɖ 

Űɤɜ ˊŬɚɛɩɜ űɤŰɧɠ əŬɘ ɧɢɘ ɢɎɚəɘɜɞɡ Ŭɔɤɔɞɨ ɔɘŬ Űɖ ɛŮŰɎŭɞůɖ ɖɚŮəŰɟɘəɩɜ 

ůɖɛɎŰɤɜ. ɆŰŬ əŬɚɩŭɘŬ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ, Űɞ ɔɡŬɚɑ ˊɟɞůŰŬŰŮɨŮŰŬɘ Ŭˊɧ ɛɘŬ 

ɛɞɟűɐ ˊɟɞůŰŬŰŮɡŰɘəɞɨ ɛɞɜɤŰɘəɞɨ ɡɚɘəɞɨ ˊɞɡ Űɞ ˊŮɟɘɓɎɚɚŮɘ əŬɘ ɞɡůɘŬůŰɘəɎ 

əŬɚɨˊŰŮɘ ɧɚɖ Űɖ ůɡɔəɟɧŰɖůɖ Űɞɡ əŬɚɤŭɑɞɡ. ȾɎˊɞɘŬ əŬɚɩŭɘŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ 

əŬɘ ɛɘŬ ɗɤɟɎəɘůɖ Űɞɡ əŬɚɤŭɑɞɡ ɤɠ ˊɟɞŬɘɟŮŰɘəɧ ůɡůŰŬŰɘəɧ.  

ɆŰɞ ŮůɤŰŮɟɘəɧ əɎɗŮ əŬɚɤŭɑɞɡ ɞˊŰɘəɐɠ ɑɜŬɠ ɡˊɎɟɢɞɡɜ ŭɨɞ ɑɜŮɠ, ɖ əɎɗŮ 

ɛɑŬ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɗɐəŮɠ. Ƀɘ ɑɜŮɠ ŬɡŰɏɠ ɏɢɞɡɜ ŬɜŰɑɗŮŰŮɠ əŬŰŮɡɗɨɜůŮɘɠ əŬɗɩɠ 

ɖ ˊɟɩŰɖ ɢɟɖůɘɛŮɨŮɘ ɔɘŬ ɜŬ ůŰɏɚɜŮɘ ŭŮŭɞɛɏɜŬ Ůɜɩ ɖ ŭŮɨŰŮɟɖ ɔɘŬ ɜŬ ɚŬɛɓɎɜŮɘ 

ŭŮŭɞɛɏɜŬ. ȿŮɘŰɞɡɟɔɞɨɜ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ɛɘŬ full- duplex 

ŮˊɘəɞɘɜɤɜɑŬ Ůɜɩ ŭŮ ůɡɛɓŬɑɜŮɘ Űɞ ɑŭɘɞ ůŰŬ ɢɎɚəɘɜŬ əŬɚɩŭɘŬ ˊɞɡ ɏɢɞɡɜ ŭɨɞ 

ŭɘŬűɞɟŮŰɘəɎ ɕŮɡɔɎɟɘŬ əŬɚɤŭɑɤɜ ŬˊɞůŰɞɚɐɠ əŬɘ ɚɐɣɖɠ ŭŮŭɞɛɏɜɤɜ. 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɖ ɞˊŰɘəɐ ɑɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɚŮˊŰɎ ɜɐɛŬŰŬ 

əŬŰŬůəŮɡŬůɛɏɜŬ Ŭˊɧ ɔɡŬɚɑ ɛŮɔɎɚɖɠ əŬɗŬɟɧŰɖŰŬɠ ɛŮ ůəɞˊɧ ɜŬ əŬɗɞŭɖɔɞɨɜ 

Űɞ űɤɠ, ŭɖɚŬŭɐ ɜŬ ɛŮŰŬűɏɟɞɡɜ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɞɜ ˊɞɛˊɧ ůŰɞɜ ŭɏəŰɖ 

ɛɏůɤ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ɞɚɘəɐɠ ŮůɤŰŮɟɘəɐɠ ŬɜɎəɚŬůɖɠ.  ɉɤɟɑɕŮŰŬɘ ůŮ ŰɟɑŬ 

ɛɏɟɖ əŬɗɏɜŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɎ ɡɚɘəɎ ɛŮ ŭɘŬűɞɟŮŰɘəɧ ŭŮɑəŰɖ 

ŭɘɎɗɚŬůɖɠ ɩůŰŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ Űɖ ɛŮŰŬűɞɟɎ Űɞɡ űɤŰɧɠ. ɆŰɞ əɏɜŰɟɞ Űɖɠ 

ɑɜŬɠ ɓɟɑůəŮŰŬɘ ɞ ˊɡɟɐɜŬɠ (Core) ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ɔɑɜŮŰŬɘ ɖ ɛŮŰŬűɞɟɎ Űɞɡ 

űɤŰɧɠ. ȺˊɘŰɟɏˊŮɘ ɜŬ ˊŮɟɜɎɜŮ ˊɞɚɚɏɠ ŬəŰɑɜŮɠ űɤŰɧɠ ŰŬɡŰɧɢɟɞɜŬ ŬɚɚɎ ɛɧɜɞ 

Ŭɜ ɖ ɔɤɜɑŬ Űɞɡɠ ŬɜɐəŮɘ ůŰɞ űɎůɛŬ ŬɜɞɑɔɛŬŰɞɠ Űɞɡ ˊɡɟɐɜŬ ŭɖɚŬŭɐ ůŰɖ ɔɤɜɑŬ 

ˊɟɧůˊŰɤůɖɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɔɡŬɚɑ űŰɘŬɔɛɏɜɞ Ŭˊɧ ɛŮɑɔɛŬ ŭɘɞɝŮɘŭɑɞɡ ˊɡɟɘŰɑɞɡ 

əŬɘ Ɏɚɚɤɜ ůŰɞɘɢŮɑɤɜ. ȼ ŭɘɎɛŮŰɟɞɠ ˊɞɘəɑɚŮɘ, Ŭˊɧ 8.3ɛm (ɛɞɜɧŰɟɞˊŮɠ ɑɜŮɠ), 

50ɛm. 62ɛm ( ˊɞɚɨŰɟɞˊŮɠ ɑɜŮɠ) əŬɘ űŰɎɜŮɘ ɏɤɠ 100ɛm.  
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ȺɘəɧɜŬ 1.1: ȼ ŭɞɛɐ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ 

 

ɇɞɜ ˊɡɟɐɜŬ ˊŮɟɘɓɎɚɚŮɘ ɞ ɛŬɜŭɨŬɠ (cladding). ȼ ŭɘɎɛŮŰɟɧɠ Űɖɠ 

Ůˊɏɜŭɡůɖɠ ŬɡŰɐɠ ŮɑɜŬɘ 125ɛm, ɏɢŮɘ ɛɘəɟɧŰŮɟɞ ŭŮɑəŰɖ ŭɘɎɗɚŬůɖɠ Ŭˊɧ Űɞɡ 

ˊɡɟɐɜŬ ɩůŰŮ Űɞ űɤɠ ɜŬ ɛɖ ˊŮɟɜɎŮɘ Űɖɜ Ůˊɏɜŭɡůɖ ŬɚɚɎ ɜŬ ˊŬɟŬɛɏɜŮɘ ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɞɡ ˊɡɟɐɜŬ əŬɘ ɜŬ ɛɖɜ ɢɎɜŮɘ Űɖɜ ɘůɢɨ Űɞɡ (Sharma, 1999). ɀŬɕɑ ɛŮ 

Űɞɜ ˊɡɟɐɜŬ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ Ŭˊɧ ɑŭɘɞ ɡɚɘəɧ, ůŬɜ ŮɜɘŬɑɞ əɞɛɛɎŰɘ ɔɡŬɚɘɞɨ 

ɛŮ ŮɚɎɢɘůŰŮɠ ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɏůŮɘɠ. 

  ɇɞɜ ɛŬɜŭɨŬ ˊŮɟɘɓɎɚɚŮɘ ɛɘŬ ˊŮɟɘɞɢɐ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ŬˊɞɛɞɜɤŰɐɠ 

(Buffer) əŬɘ űŰɘɎɢɜŮŰŬɘ Ŭˊɧ ˊɚŬůŰɘəɧ ɔɘŬ ɜŬ ŭɘŬŰɖɟŮɑ Űɖɜ ŬɜŰɞɢɐ Űɞɡ ɔɡŬɚɘɞɨ 

Űɖɠ ɑɜŬɠ. ȼ ŭɘɎɛŮŰɟɞɠ ŮɑɜŬɘ 250ɛm, 500ɛm ɐ 900mɛ. ɈˊɎɟɢɞɡɜ ŭɨɞ Űɨˊɞɘ 

əŬɚɤŭɑɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡɠ, ɞ ůűɘɢŰɧɠ ůɢŮŭɘŬůɛɧɠ tight- 

buffered əŬɘ ɞ ɢŬɚŬɟɧɠ ůɢŮŭɘŬůɛɧɠ loose-tube. Ƀ tight- buffered ůɢŮŭɘŬůɛɧɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɚɩŭɘŬ ɛŮ ɛɘəɟɧ ɛɏɔŮɗɞɠ, ŮɨəŬɛˊŰŬ əŬɘ ŮɨəɞɚŬ ˊɟɞɠ 

ŮɔəŬŰɎůŰŬůɖ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŮůɤŰŮɟɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɔɘŬŰɑ ŭŮɜ 

ˊɟɞůŰŬŰŮɨɞɡɜ Űɞ ɔɡŬɚɑ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ əŬɘ ŭŮɜ ˊŬɟɏɢɞɡɜ ŬɜŰɞɢɐ ůŰɘɠ 

ŬɚɚŬɔɏɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ. 

Ⱥɜ ŬɜŰɘɗɏůŮɘ ɞ ůɢŮŭɘŬůɛɧɠ loose- tube  əŬɚɨˊŰŮɘ Űɘɠ ˊŬɟŬˊɎɜɤ 

ŬŭɡɜŬɛɑŮɠ əŬɗɩɠ ɖ əŬŰŬůəŮɡɐ Űɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɏɔɢɡůɖ Ůɜɧɠ Ůɘŭɘəɞɨ ɕŮɚɏ 

ůŰŬ əŬɚɩŭɘŬ ɩůŰŮ ɜŬ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ Ŭˊɧ Űɞ ɜŮɟɧ əŬɘ ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ 

ŮɝɤŰŮɟɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. ȰɜŬ ɡɚɘəɧ ɧɛɤɠ ˊɞɡ ˊŮɟɘɏɢŮɘ ˊŮŰɟɏɚŬɘɞ ɛŮ 
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ŬˊɞŰɏɚŮůɛŬ ɜŬ  ŮɑɜŬɘ ŮɨűɚŮəŰɞ  əŬɘ ɜŬ ɛɖɜ ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ ŮůɤŰŮɟɘəɐ 

ŮɔəŬŰɎůŰŬůɖ. 

 

ȺɘəɧɜŬ 1.1: ɆűɘɢŰɧɠ əŬɘ ɢŬɚŬɟɧɠ ůɢŮŭɘŬůɛɧɠ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

ȼ ɞˊŰɘəɐ ɑɜŬ ůŰɞ ŮɝɤŰŮɟɘəɧ Űɖɠ ɏɢŮɘ Űɖɜ ŮˊɘəɎɚɡɣɖ (coating) ˊɞɡ Űɖɜ 

ˊɟɞůŰŬŰŮɨŮɘ Ŭˊɧ əɎˊɞɘŬ ˊɘɗŬɜɐ ɓɚɎɓɖ, Ŭˊɧ Űɖɜ ɡɔɟŬůɑŬ əŬɘ Ɏɚɚɞɡɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ əŬɘ ɏɢŮɘ ůɡɜɐɗɤɠ ˊɞɟŰɞəŬɚɑ ɢɟɩɛŬ (Culshaw, 

1997). 

1.3 ȿŮɘŰɞɡɟɔɑŬ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ 

 ȼ ŭɘɎŭɞůɖ Űɞɡ űɤŰɧɠ ɛɏůŬ Ŭˊɧ ɛɘŬ ɞˊŰɘəɐ ɑɜŬ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ 

ŰɏůůŮɟɘɠ ˊŬɟɎɔɞɜŰŮɠ: 

Á ɇɞɜ ŭŮɑəŰɖ ŭɘɎɗɚŬůɖɠ 

Á ɇɖɜ ɞɚɘəɐ ŬɜɎəɚŬůɖ 

Á ɇɞ ɜɧɛɞ Űɞɡ Snell  

Á ɇɞ ŬɟɘɗɛɖŰɘəɧ ɎɜɞɘɔɛŬ- ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

20 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

 ȷɟɢɘəɎ Űɞ űɤɠ ɔɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬŭɞɗŮɑ Ŭˊɧ Űɞ ɔɡŬɚɑ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɞɜ ŭŮɑɢŰɖ ŭɘɎɗɚŬůɐɠ Űɞɡ, ŭɖɚŬŭɐ Ŭˊɧ Űɞɜ ɚɧɔɞ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɞɡ űɤŰɧɠ ůŰɞ 

əŮɜɧ. ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖ ŰŬɢɨŰɖŰŬ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɟɞɠ Űɖ 

ŰŬɢɨŰɖŰɎ Űɞɡ ůŰɞ ɛɏůɞ ŭɘɎŭɞůɖɠ. Ƀ ɜɧɛɞɠ Űɞɡ Snell  əɎɜŮɘ ɚɧɔɞ ɔɘŬ Űɘɠ ɔɤɜɑŮɠ 

ŬɜɎəɚŬůɖɠ ai əŬɘ ŭɘɎɗɚŬůɖɠ ar ɛɏůɤ Űɤɜ ŭŮɘəŰɩɜ ŭɘɎɗɚŬůɖɠ Űɤɜ ɞɚɘəɩɜ. 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ Ůɝɑůɤůɖ n1 sin Ŭi = n2 sin Ŭr  ɧŰŬɜ ɖ ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ 

ŬɡɝɎɜŮɘ, ɖ ɔɤɜɑŬ ŭɘɎɗɚŬůɖɠ ˊɚɖůɘɎɕŮɘ Űɘɠ 90 ɛɞɑɟŮɠ. ɇɧŰŮ ɖ ɔɤɜɑŬ 

ˊɟɧůˊŰɤůɖɠ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ ɔɤɜɑŬ ŭɘɎɗɚŬůɖɠ 90ɛɞɘɟɩɜ ɞɜɞɛɎɕŮŰŬɘ 

əɟɑůɘɛɖ ɐ ɞɟɘŬəɐ ɔɤɜɑŬ (Critical Angle). ȼ Ŭɨɝɖůɖ Űɖɠ ɔɤɜɑŬɠ ˊɟɧůˊŰɤůɖɠ 

ˊɎɜɤ Ŭˊɧ Űɖ əɟɑůɘɛɖ ɔɤɜɑŬ ɞŭɖɔŮɑ ůŮ ɞɚɘəɐ ŮůɤŰŮɟɘəɐ ŬɜɎəɚŬůɖ. ȳŰŬɜ 

ɡˊɎɟɢŮɘ ŮůɤŰŮɟɘəɐ ŬɜɎəɚŬůɖ, ɖ ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ ŮɑɜŬɘ ɑůɖ ɛŮ Űɖ ɔɤɜɑŬ 

ŬɜɎəɚŬůɖɠ.   

 

ȺɘəɧɜŬ 1.3: ūŬɘɜɧɛŮɜɞ ŭɘɎɗɚŬůɖɠ ůŮ ɞˊŰɘəɐ ɑɜŬ 

Ƀ ˊɡɟɐɜŬɠ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ɏɢŮɘ ɛŮɔŬɚɨŰŮɟɞ ŭŮɑəŰɖ ŭɘɎɗɚŬůɖɠ Ŭˊɧ Űɞɜ 

ɛŬɜŭɨŬ ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŮůɤŰŮɟɘəɐ ɞɚɘəɐ ŬɜɎəɚŬůɖ. ȳŰŬɜ Űɞ űɤɠ ŮɘůɏɚɗŮɘ 

ůŰɞɜ ˊɡɟɐɜŬ ɛŮ ɔɤɜɑŬ əŬŰɎɚɚɖɚɖ ɔɘŬ ɞɚɘəɐ ŮůɤŰŮɟɘəɐ ŬɜɎəɚŬůɖ, ŰɧŰŮ 

ˊɟɞɢɤɟŮɑ ŬɜŬəɚɩɛŮɜɞ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ŬɜɎɛŮůŬ ůŰɞɜ ˊɡɟɐɜŬ əŬɘ ůŰɞɜ 

ɛŬɜŭɨŬ. ȷɜ ɧɛɤɠ ŮɘůɏɚɗŮɘ ɛŮ ɔɤɜɑŬ ˊɞɡ ŭŮɜ ŮˊŬɟəŮɑ əŬɘ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 

Űɖɜ əɟɑůɘɛɖ ɔɤɜɑŬ ŰɧŰŮ ŭɘŬɗɚɎŰŬɘ ůŰɞɜ ɛŬɜŭɨŬ əŬɘ ɢɎɜŮŰŬɘ. 

ȼ əɟɑůɘɛɖ ɔɤɜɑŬ ɔɘŬ Űɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ŬɟɘɗɛɖŰɘəɧ 

ɎɜɞɘɔɛŬ Űɖɠ ɑɜŬɠ ɤɠ ɏɜŬɠ əɩɜɞɠ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ ŮɑɜŬɘ Űɞ ɖɛɑŰɞɜɞ Űɖɠ ɛɏɔɘůŰɖɠ 

ɔɤɜɑŬɠ Ůɘůɧŭɞɡ ɛɘŬɠ ŬəŰɑɜŬɠ űɤŰɧɠ ůŰɞɜ ˊɡɟɐɜŬ ɩůŰŮ ɜŬ ŭɘŬŭɞɗŮɑ ɛɏůŬ ůŰɖɜ 

ɞˊŰɘəɐ ɑɜŬ ɛŮ ŮůɤŰŮɟɘəɐ ɞɚɘəɐ ŬɜɎəɚŬůɖ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ɔɤɜɑŬ ɡˊɞŭɞɢɐɠ 

Űɖɠ ɑɜŬɠ, ɏɢŮɘ ɛɏɔŮɗɞɠ Űɖɠ ɛɘůɐɠ ɔɤɜɑŬɠ Űɞɡ əɩɜɞɡ űɤŰɧɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ˊɏůŮɘ ˊɎɜɤ ůŰɖɜ ɞˊŰɘəɐ ɑɜŬ əŬɘ ɜŬ ŬɜŬəɚɖɗŮɑ ɞɚɘəɎ.  



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

21 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ȾŮűɎɚŬɘɞ 2: ɇŬ ŰŮɢɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɞɘ Űɨ́ ɞɘ Űɤɜ 

ɞˊŰɘəɩɜ ɘɜɩɜ 

 

2.1  ɇɨˊɞɘ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŭɡɞ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ (Hayes, 2005): 

Űɖɜ ˊɞɚɨŰɟɞˊɖ ɑɜŬ ɓɖɛŬŰɘəɞɨ ɐ ɓŬɗɛɘŬɑɞɡ ŭŮɑəŰɖ (Multimode fiber MM) əŬɘ 

Űɖɜ ɛɞɜɧŰɟɞˊɖ ɑɜŬ (Singlemode fiber SM) ůɨɛűɤɜŬ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ 

ˊɡɟɐɜŬ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ. ȼ ŭɘɎəɟɘůɖ ŬɡŰɐ əɎɜŮɘ əŬɘ Űɖ ɛŮŰɎŭɞůɖ Űɞɡ űɤŰɧɠ 

ɜŬ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɐ  ŬɜɎɛŮůŬ ůŰɘɠ ɑɜŮɠ əŬɗɩɠ əŬɘ ɖ ˊɞɟŮɑŬ (modes) ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ Ŭəɞɚɞɡɗɐůɞɡɜ ɛɏůŬ ůŰɞɜ ˊɡɟɐɜŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ ŬɜɎɚɞɔŬ 

ɛŮ Űɞ ɛɏɔŮɗɞɠ (Agrawal, 2001). 

 

ȺɘəɧɜŬ 2.1: ȾŬŰɖɔɞɟɑŮɠ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

2.1.1 ɄɞɚɨŰɟɞˊŮɠ ɑɜŮɠ (multimode) 

 

ȼ ˊɞɚɨŰɟɞˊɖ ɑɜŬ ɐŰŬɜ ɞ ˊɟɩŰɞɠ Űɨˊɞɠ ˊɞɡ ŮɛˊɞɟŮɡɛŬŰɞˊɞɘɐɗɖəŮ əŬɘ 

ŮɑɢŮ ɛŮɔŬɚɨŰŮɟɞ ˊɡɟɐɜŬ Ŭˊɧ Űɖ ɛɞɜɧŰɟɞˊɖ. ɉŬɟŬəŰɖɟɑɕŮŰŬɘ ŮɑŰŮ ɤɠ ɑɜŬ 

ɓɖɛŬŰɘəɞɨ ŭŮɑəŰɖ əŬɗɩɠ ɞ ŭŮɑəŰɖɠ ŭɘɎɗɚŬůɖɠ Űɞɡ ˊɡɟɐɜŬ Űɖɠ ɑɜŬɠ ŮɑɜŬɘ ɏɜŬ 

ůŰɎŭɘɞ ˊŬɟŬˊɎɜɤ Ŭˊɧ Űɞ ŭŮɑəŰɖ Űɞɡ ɛŬɜŭɨŬ ŮɑŰŮ ɤɠ ɑɜŬ ɓŬɗɛɘŬɑɞɡ ŭŮɑəŰɖ 

ɧˊɞɡ ɞ ŭŮɑəŰɖɠ ŭɘɎɗɚŬůɖɠ Űɞɡ ɛŬɜŭɨŬ ŬɚɚɎɕŮɘ ɓŬɗɛɘŬɑŬ. Ƀɘ ˊɞɚɨŰɟɞˊŮɠ ɑɜŮɠ 

ɓɖɛŬŰɘəɞɨ əŬɘ ɓŬɗɛɘŬɑɞɡ ŭŮɑəŰɖ ŬɡɝɎɜɞɡɜ Űɖɜ ŮɡəɞɚɑŬ ůɨɕŮɡɝɖɠ Űɞɡ űɤŰɧɠ 

ůŰɞɜ ˊɡɟɐɜŬ. ȰŰůɘ ŮˊɘŰɡɔɢɎɜɞɡɜ ɜŬ ůɡɜŭŮɗɞɨɜ ɛŮ ˊɖɔɏɠ űɤŰɧɠ ɢŬɛɖɚɧŰŮɟɞɡ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

22 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

əɧůŰɞɡɠ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ɛŮɘɞɜɏəŰɖɛɎ Űɞɡɠ ŮɑɜŬɘ ˊɤɠ Űɧůɞ ɖ ŭɘŬůˊɞɟɎ ɧůɞ əŬɘ 

ɖ ŮɝŬůɗɏɜɖůɖ ŮɑɜŬɘ ɛŮɔɎɚɖ. 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɛɘŬ ˊɞɚɨŰɟɞˊɖ ɑɜŬ ɓɖɛŬŰɘəɞɨ ŭŮɑəŰɖ ŭɘɎɗɚŬůɖɠ ( Step- 

Index Fiber) ŮˊɘŰɟɏˊŮɘ ůŰɖɜ ŬəŰɑɜŬ űɤŰɧɠ ɜŬ ŭɘŬŭɞɗŮɑ ɛɏůŬ ůŰɖɜ ɑɜŬ ɛŮ ŰɟŮɘɠ 

ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ. ɇɞ űɤɠ ɛˊɞɟŮɑ ɜŬ ˊŮɟɜɎ ůŰɞ əɏɜŰɟɞ Űɞɡ ˊɡɟɐɜŬ ɤɠ 

ɛɘŬ ŮɡɗŮɑŬ ɔɟŬɛɛɐ, ɜŬ ůɢɖɛŬŰɑɕŮɘ ɛɘŬ ŬˊɧŰɞɛɖ ɔɤɜɑŬ əŬɘ ɜŬ ŬɜŬˊɖŭɎ 

ɛˊɟɞůŰɎ əŬɘ ˊɑůɤ əɎɜɞɜŰŬɠ ɞɚɘəɐ ŮůɤŰŮɟɘəɐ ŬɜɎəɚŬůɖ ɐ Űɏɚɞɠ ɜŬ ɡˊŮɟɓŬɑɜŮɘ 

Űɖ əɟɑůɘɛɖ ɔɤɜɑŬ əŬɘ ɧˊɤɠ ŭɘŬɗɚɎŰŬɘ ɜŬ ŭɘŬˊŮɟɜɎ Űɞɜ ɛŬɜŭɨŬ əŬɘ ɜŬ ɢɎɜŮŰŬɘ 

ůŰɖɜ ŬŰɛɧůűŬɘɟŬ. ɆŰɘɠ ŭɨɞ ˊɟɩŰŮɠ ˊŮɟɘˊŰɩůŮɘɠ Űɞ űɤɠ űŰɎɜŮɘ Ŭˊɧ Űɞ ɏɜŬ 

Ɏəɟɞ Űɖɠ ɑɜŬɠ ůŰɞ Ɏɚɚɞ, ŬɚɚɎ ɛŮ ŬɘůɗɖŰɐ ŭɘŬűɞɟɎ ůŰɖ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ ˊɞɡ 

ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŭɘŬůɢɑůŮɘ Űɖɜ ŬˊɧůŰŬůɖ Űɖɠ ɑɜŬɠ (ɞˊŰɘəɧɠ ŭɟɧɛɞɠ). ȷɡŰɐ ɖ 

ŬɜɞɛɞɘɞɔɏɜŮɘŬ ŬɜɎɛŮůŬ ůŰɞɡɠ ɢɟɧɜɞɡɠ Ɏűɘɝɖɠ Űɤɜ ŬəŰɘɜɩɜ űɤŰɧɠ ɗŮɤɟŮɑŰŬɘ 

ɖ ŭɘŬůˊɞɟɎ ɖ ɞˊɞɑŬ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɏɜŬ ˊŬɟŬɛɞɟűɤɛɏɜɞ ůɐɛŬ ůŰɞ 

Ɏəɟɞ Űɖɠ ɚɐɣɖɠ. 

 

 

ȺɘəɧɜŬ 2.2: ȹɘɎɛŮŰɟɞɠ Űɤɜ ˊɡɟɐɜɤɜ ɛɞɜɧŰɟɞˊɤɜ əŬɘ ˊɞɚɨŰɟɞˊɤɜ 

 

ũɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ŬɜŰɘůŰŬɗɛɘůŰŮɑ ɖ ɢɟɞɜɘəɐ ŬɡŰɐ ŭɘŬűɞɟɎ, 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɞɘ ɓŬɗɛɘŬɑɞɡ ŭŮɑəŰɖ ˊɞɚɨŰɟɞˊŮɠ ɑɜŮɠ (Graded- Index Fiber). 

ȼ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɞɡɠ ŮɑɜŬɘ ůŰɞ ŭŮɑəŰɖ ŭɘɎɗɚŬůɖɠ Űɞɡ ˊɡɟɐɜŬ ˊɞɡ ůŰŬŭɘŬəɎ 

ŮɚŬŰŰɩɜŮŰŬɘ ůŮ ůɢɏůɖ ɛŮ Űɞɜ ŭŮɑəŰɖ Űɞɡ əɏɜŰɟɞɡ Űɞɡ ˊɡɟɐɜŬ. ȷɡŰɐ ɖ 

Ŭɡɝɖɛɏɜɖ ŭɘɎɗɚŬůɖ ůŰɞ əɏɜŰɟɞ Űɞɡ ˊɡɟɐɜŬ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ Ɏəɟɖ ɚɐɣɖɠ, 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

23 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ŮˊɘɓɟŬŭɨɜŮɘ Űɘɠ ŬəŰɑɜŮɠ űɤŰɧɠ  ɛŮ ůəɞˊɧ ɜŬ əɘɜɞɨɜŰŬɘ ɛŮ Űɖɜ ɑŭɘŬ ŰŬɢɨŰɖŰŬ əŬɘ 

ɜŬ űŰɎɜɞɡɜ ˊŮɟɑˊɞɡ Űɞɜ ɑŭɘɞ ɢɟɧɜɞ ůŰɖɜ Ɏəɟɖ ɚɐɣɖɠ ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɖ 

ŭɘŬůˊɞɟɎ. Ƀ ŭŮɑəŰɖɠ ŭɘɎɗɚŬůɖɠ Űɞɡ ˊɡɟɐɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɠ Ŭˊɧ Űɞɜ ŭŮɑəŰɖ 

ŭɘɎɗɚŬůɖɠ Űɞɡ ɛŬɜŭɨŬ. Ƀɘ ŬəŰɑɜŮɠ Űɞɡ űɤŰɧɠ əɘɜɞɨɜŰŬɘ ɛɏůŬ ůŰɖɜ ɑɜŬ ɛŮ 

ŮɚɘəɞŮɘŭɐ Űɟɧˊɞ əŬɘ ɓŬɗɛɘŬɑŬ əɚŮɑɜɞɡɜ  ˊɑůɤ ˊɟɞɠ Űɞ əɏɜŰɟɞ Űɞɡ ŭŮɑəŰɖ 

ŭɘɎɗɚŬůɖɠ ˊɞɡ ŮɚŬŰŰɩɜŮŰŬɘ ůɡɜŮɢɩɠ. 

 

ȺɘəɧɜŬ 2.3: ɀŮŰɎŭɞůɖ ůŮ ˊɞɚɨŰɟɞˊŮɠ əŬɘ ɛɞɜɧŰɟɞˊŮɠ ɞˊŰɘəɏɠ ɑɜŮɠ 

2.1.2 ɀɞɜɧŰɟɞˊŮɠ ɑɜŮɠ (single mode fiber) 

 

  ȷˊɧ Űɖɜ Ɏɚɚɖ ɛŮɟɘɎ ɖ ɛɞɜɧŰɟɞˊɖ ɑɜŬ ɛŮ Űɞɜ ɛɘəɟɧŰŮɟɞ ˊɡɟɐɜŬ 

ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ ŮˊɘŰɟɏˊŮɘ ɛŮɔŬɚɨŰŮɟɖ ˊɞůɧŰɖŰŬ ˊɚɖɟɞűɞɟɘɩɜ ɜŬ ɛŮŰŬəɘɜŮɑŰŬɘ 

ŬəɞɚɞɡɗɩɜŰŬɠ ˊɘůŰɎ Űɞɡɠ ˊŬɚɛɞɨɠ űɤŰɧɠ ɔɘŬ ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ. 

ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬ infrared laser ɞɘ ŬəŰɑɜŮɠ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞɜ ˊɡɟɐɜŬ ɛŮ 

ɔɤɜɑŬ 90 ɛɞɘɟɩɜ ŬəɞɚɞɡɗɩɜŰŬɠ ɛɘŬ ŮɡɗŮɑŬ ˊɞɟŮɑŬ ɩůŰŮ ɜŬ ɛɖɜ 

ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɔɎɚɖ ŭɘŬůˊɞɟɎ Ŭˊɧ Űɘɠ ˊɞɚɚŬˊɚɏɠ ŬəŰɑɜŮɠ ɐ Űɞɡɠ Űɟɧˊɞɡɠ 

ŭɘɎŭɞůɖɠ (propagation modes) ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛŮŰŬŭɑŭɞɜŰŬɘ ŬɜɎ ɛɞɜɎŭŬ 

ɢɟɧɜɞɡ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ůŮ ŬˊɞůŰɎůŮɘɠ 3000 ɛɏŰɟɤɜ. 

Ⱥˊɑůɖɠ ɏɢŮɘ ɢŬɛɖɚɧŰŮɟɖ ŮɝŬůɗɏɜɖůɖ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɞɚɨŰɟɞˊɖ. ȼ 

ŭɘɎɛŮŰɟɞɠ Űɞɡ ˊɡɟɐɜŬ Űɖɠ ɛɞɜɧŰɟɞˊɖɠ ɑɜŬ ŮɑɜŬɘ Ŭˊɧ 8 ɏɤɠ 12 ɛm, Űɞɡ 

ɛŬɜŭɨŬ 125ɛm əŬɘ Űɖɠ ŮˊɘəɎɚɡɣɖɠ 250ɛm. Ƀɘ ɛɞɜɧŰɟɞˊŮɠ ɑɜŮɠ əŬɘ ŰŬ laser 

ůŰɞɘɢɑɕɞɡɜ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɘɠ ˊɞɚɨŰɟɞˊŮɠ ɑɜŮɠ əŬɘ ŰŬ led əŬɘ ůɡɜɐɗɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ. 
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2.2 ȷˊɩɚŮɘŮɠ - ŮɝŬůɗɏɜɖůɖ ůŰɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ 

 

Ƀɘ ŬˊɩɚŮɘŮɠ ŮɝŬůɗɏɜɖůɖɠ ůŰɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ɚɞɔŬɟɘɗɛɘəɐ 

ůɢɏůɖ ŬɜɎɛŮůŬ ůŰɖɜ ŮɝŮɟɢɧɛŮɜɖ ɞˊŰɘəɐ ɘůɢɨ əŬɘ ůŰɖɜ ŮɘůŮɟɢɧɛŮɜɖ ɞˊŰɘəɐ 

ɘůɢɨ ůŮ ɏɜŬ ůɨůŰɖɛŬ ɞˊŰɘəɐɠ ɑɜŬɠ. Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊɟɞəŬɚɞɨɜ Űɖɜ 

ŮɝŬůɗɏɜɖůɖ ɢɤɟɑɕɞɜŰŬɘ ůŮ ŮůɤŰŮɟɘəɞɨɠ əŬɘ ŮɝɤŰŮɟɘəɞɨɠ əŬɘ Ŭűɞɟɞɨɜ Űɞɜ 

ˊŮɟɘɓɎɚɚɞɜ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ ŮɔəŬŰɎůŰŬůɖɠ. Ƀɘ ˊŬɟɎɔɞɜŰŮɠ 

ŬɡŰɞɑ ŭŮɜ ŮɛűŬɜɑɕɞɜŰŬɘ ɧɚɞɘ ɛŬɕɑ ŬɚɚɎ ŬɜŰɑɗŮŰŬ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ˊŮɟɑˊŰɤůɖ 

əŬɘ Űɞɜ Űɟɧˊɞ ŮűŬɟɛɞɔɐɠ Űɖɜ ɑɜŬɠ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŰɖɜ ˊŮɟɑˊŰɤůɖ 

ɢɟɐůɖɠ Űɖɠ ůŮ ůɤɚɖɜɩůŮɘɠ ɧˊɞɡ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɡˊɞɚɞɔɘůŰɞɨɜ 

ˊɟɞŭɘŬɔɟŬűɏɠ űɞɟŰɑɞɡ ůɨɜɗɚɘɣɖɠ (Culshaw, 1997). 

 

2.2.1 ȺůɤŰŮɟɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ 

 

ɆəɏŭŬůɖ( Scattering) 

ȼ ůəɏŭŬůɖ  Rayleigh ŬˊɞŰŮɚŮɑ Űɞɜ ɘůɢɡɟɧŰŮɟɞ ɛɖɢŬɜɘůɛɧ ŮɝŬůɗɏɜɖůɖɠ 

Űɤɜ ŬəŰɘɜɩɜ űɤŰɧɠ ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ. ɄɟɞəŬɚŮɑŰŬɘ Ŭˊɧ 

ɛɘəɟɞůəɞˊɘəɏɠ ŬɜɞɛɞɘɞɛɞɟűɑŮɠ ůŰɖɜ ɞˊŰɘəɐ ɑɜŬ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ŮˊɘŰɟɏˊŮɘ 

ůŰɞ űɤɠ ɜŬ ŭɘŬůəɞɟˊɘůŰŮɑ əŬŰɎ ɏɜŬ ɛɏɟɞɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɢɎɜŮŰŬɘ. ȰɢŮɘ 

ɡˊɞɚɞɔɘůŰŮɑ ɧŰɘ ˊŮɟɑˊɞɡ Űɞ 90% Űɖɠ ɞɚɘəɐɠ ŮɝŬůɗɏɜɖůɖɠ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ 

ɞűŮɑɚŮŰŬɘ ůŰɖ ůəɏŭŬůɖ əŬɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ˊŬɑɕŮɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ůɨɜɗŮůɖɠ  

Űɞɡ ɔɡŬɚɘɞɨ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ɛɐəɞɡɠ əɨɛŬŰɞɠ Űɞɡ űɤŰɧɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ ɧůɞ ˊɘɞ ɛŮɔɎɚɞ ŮɑɜŬɘ Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ Űɧůɞ ɚɘɔɧŰŮɟɞ ɗŬ 

ŮˊɖɟŮɎɕŮɘ, ŭɖɚŬŭɐ ɞ ůɡɜŰŮɚŮůŰɐɠ ŮɝŬůɗɏɜɖůɖɠ (Ŭ) ŮɚŬŰŰɩɜŮŰŬɘ ɧŰŬɜ Űɞ ɛɐəɞɠ 

əɨɛŬŰɞɠ (ɚ) ŬɡɝɎɜŮŰŬɘ əŬɘ ŮɑɜŬɘ ŬɜɎɚɞɔɞ ˊɟɞɠ ɚ-4.  
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ȺɘəɧɜŬ 2.4: ɆəɏŭŬůɖ 

 

ȷˊɞɟɟɧűɖůɖ (absorption) 

ȰɜŬɠ ŬəɧɛŬ ŮůɤŰŮɟɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ŮɝŬůɗɏɜɖůɖɠ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ 

ŮɑɜŬɘ ɖ Ŭˊɞɟɟɧűɖůɖ. ɄɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖ ɛɞɟɘŬəɐ ŭɞɛɐ Űɞɡ ɡɚɘəɞɨ ɐ Ŭˊɧ 

ˊɟɞůɛɑɝŮɘɠ ůŰɖɜ ɑɜŬ ɧˊɤɠ ŰŬ ɛŮŰŬɚɚɘəɎ ɘɧɜŰŬ əŬɘ ŰŬ ɘɧɜŰŬ ɜŮɟɞɨ OH2 ɐ Ŭˊɧ 

ŬŰɞɛɘəɏɠ ŬŰɏɚŮɘŮɠ ɧˊɤɠ ŬɜɞɝŮɑŭɤŰŬ ɛɏŰŬɚɚŬ ůŰɖ ůɨɜɗŮůɖ Űɞɡ ɔɡŬɚɘɞɨ. 

ȺɝŬɘŰɑŬɠ Űɤɜ ɘɧɜŰɤɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞˊŰɘəɏɠ ŬˊɩɚŮɘŮɠ ůŮ ɛɐəɖ əɨɛŬŰɞɠ 1250 

əŬɘ 1390 nm Ůɜɩ ˊɎɜɤ Ŭˊɧ 1700 nm ɛɐəɞɠ əɨɛŬŰɞɠ, Űɞ ɔɡŬɚɑ ŬˊɞɟɟɞűɎ Űɖɜ 

ŮɜɏɟɔŮɘŬ űɤŰɧɠ ɚɧɔɤ Űɞɡ ɛɞɟɘŬəɞɨ ůɡɜŰɞɜɘůɛɞɨ Űɞɡ ɛɞɟɑɞɡ SiO2. ȾŬŰɎ Űɖɜ  

Ŭˊɞɟɟɧűɖůɖ, Űɞ űɤɠ ɔɑɜŮŰŬɘ ˊɘɞ ŬŭɨɜŬɛɞ ŮˊŮɘŭɐ ɖ ɞˊŰɘəɐ ɑɜŬ əŬŰŬɜŬɚɩɜŮŰŬɘ 

ůŮ ɏɜŬ ɛɘəɟɧ ˊɞůɧ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ŬəŬɗŬɟůɑŮɠ. 

 

ȺɘəɧɜŬ 2.5: ȷˊɞɟɟɧűɖůɖ 

 

2.2.2 ȺɝɤŰŮɟɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ 

 

Ƀɘ ŮɝɤŰŮɟɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮɝŬůɗŮɜɞɨɜ Űɖɜ ɞˊŰɘəɐ ɑɜŬ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊŬɟŬɔɧɛŮɜŮɠ ŰɎůŮɘɠ əŬɚɤŭɑɤɜ, ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮˊɘŭɟɎůŮɘɠ 

əŬɘ űɡůɘəɏɠ əɎɛɣŮɘɠ Űɖɠ ɑɜŬɠ. 
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ȾɎɛɣŮɘɠ (bends) 

Ƀɘ űɡůɘəɏɠ əɎɛɣŮɘɠ ɛɘŬɠ ɞˊŰɘəɐɠ ɑɜŬɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ɛɘəɟɞəɎɛɣŮɘɠ əŬɘ 

ɛŬəɟɞəɎɛɣŮɘɠ. Ƀɘ ɛɘəɟɞəɎɛɣŮɘɠ ŮɑɜŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Ŭˊɧ ɛɘəɟɏɠ ŬŰɏɚŮɘŮɠ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ůŰɖ ɔŮɤɛŮŰɟɑŬ Űɖɠ ɑɜŬɠ, ɞɘ ɞˊɞɑŮɠ ɑůɤɠ ŮɑɜŬɘ ˊŮɟɘůŰɟɞűɘəɏɠ 

ŬůɡɛɛŮŰɟɑŮɠ, ŮɛˊɧŭɘŬ ɛŮŰŬɝɨ Űɞɡ ˊɡɟɐɜŬ əŬɘ Űɞɡ ˊŮɟɘɓɚɐɛŬŰɞɠ, ŬˊɞŰɏɚŮůɛŬ 

Űɞɡ Űɟɧˊɞɡ əŬŰŬůəŮɡɐɠ, Űɖɠ ɛɖɢŬɜɘəɐɠ ŰɎůɖɠ, Űɖɠ ůŰɟɞűɐɠ, Űɖɠ ˊɑŮůɖɠ ɐ 

ŬɚɚŬɔɏɠ ůŰɖ ŭɘɎɛŮŰɟɞ Űɞɡ ˊɡɟɐɜŬ. Ƀɘ ɛŬəɟɞəɎɛɣŮɘɠ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

əɡɟŰɧŰɖŰŬ Űɖɠ ɑɜŬɠ ɛŮ ŭɘŬɛɏŰɟɞɡɠ Űɖɠ ŰɎɝŮɤɠ Űɤɜ cm. ȿɧɔɤ Űɖɠ ŭɘɎɗɚŬůɖɠ 

ŬɜŰɑ ɞɚɘəɐɠ ŬɜɎəɚŬůɖɠ ůŰɞ ɧɟɘɞ Űɞɡ ˊɡɟɐɜŬ əŬɘ Űɞɡ ˊŮɟɘɓɚɐɛŬŰɞɠ 

ˊɟɞəŬɚŮɑŰŬɘ ŬˊɩɚŮɘŬ Űɖɠ ɞˊŰɘəɐɠ ɘůɢɨɞɠ. 

 

ȺɘəɧɜŬ 2.6: ȾɎɛɣŮɘɠ Űɖɠ ɑɜŬɠ 

 

 

ɀŮ ɎɚɚŬ ɚɧɔɘŬ ɚɞɘˊɧɜ, ɛɘŬ ŮɚɎɢɘůŰɖ ŬəŰɑɜŬ ɗŬ ŮˊɘŰɟɏɣŮɘ ɜŬ əŬɛűɗŮɑ Űɞ 

əŬɚɩŭɘɞ ŮɝŬɘŰɑŬɠ Űɤɜ ɡɚɘəɩɜ əŬŰŬůəŮɡɐɠ Űɞɡ, ɔŮɔɞɜɧɠ ˊɞɡ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɛŮ 

Űɖɜ ɛŮɚɏŰɖ Űɤɜ ɢɩɟɞɡ ŮɔəŬŰɎůŰŬůɖɠ Űɞɡ əŬɚɤŭɑɞɡ ɩůŰŮ ɜŬ ɓɟŮɗŮɑ ɖ ŬəŰɑɜŬ 

əɎɛɣɖɠ (Byoung, 1999). ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ůŰɘɠ ɛɞɜɧŰɟɞˊŮɠ ɑɜŮɠ ɧˊɞɡ 

ŬɡɝɎɜŮŰŬɘ Űɞ ˊŮŭɑɞ Űɖɠ ŭɘŬɛɏŰɟɞɡ ɛŮ Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ, ɞɘ ɛŬəɟɞəɎɛɣŮɘɠ ɗŬ 

ˊɟɞəŬɚɞɨɜ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɩɚŮɘŮɠ ɧŰŬɜ ŰŬ ɛɐəɖ əɨɛŬŰɞɠ ɗŬ ŮɑɜŬɘ ɛŮɔɎɚŬ. ɆŮ 

ŬɡŰɐ Űɖɜ ŬˊɩɚŮɘŬ ůɡɛɓɎɚɚɞɡɜ ŭŮɡŰŮɟɞɔŮɜŮɑɠ əŬɘ ŰɟɘŰɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ. 
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2.3 ȹɘɎɛŮŰɟɞɠ əŬɚɤŭɑɤɜ 

 

ȼ ŭɘɎɛŮŰɟɞɠ Űɤɜ əŬɚɤŭɑɤɜ ˊŬɑɕŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ɔɘŬ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ůŮ ůɤɚɖɜɩůŮɘɠ. Ƀ ŭɘŬɗɏůɘɛɞɠ ɢɩɟɞɠ ˊɟɏˊŮɘ 

ɜŬ ˊɟɞɓɚɏˊŮŰŬɘ ɩůŰŮ ɜŬ ŮˊɘɚɏɔŮŰŬɘ ůɤůŰɎ ɖ əŬŰɎɚɚɖɚɖ əŬɚɤŭɑɤůɖ. ɆŮ 

ˊŮɟɘˊŰɩůŮɘɠ ɛɘəɟɐɠ ŭɘŬɛɏŰɟɞɡ ɞɘ ůɢŮŭɘɎůŮɘɠ MFPT ŮɑɜŬɘ ɞɘ ˊɘɞ əŬŰɎɚɚɖɚŮɠ 

(Culshaw, 1997). ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ŮɛˊŮɟɘŮɢɧɛŮɜɤɜ əŬɚɤŭɑɤɜ ˊɟɏˊŮɘ ɖ 

ŭɘɎɛŮŰɟɞɠ ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɖ ŭɘɎɛŮŰɟɞ Űɞɡ ɓɨůɛŬŰɞɠ ůɨɜŭŮůɖɠ (Nosu, 

1997). 

 

2.4 ɄŮɟɘɓŬɚɚɞɜŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ 

 

 Ƀɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ɞɟɗɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

əŬɚɤŭɑɞɡ Űɖɠ ɑɜŬɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ɧˊɞɡ ɓɟɑůəŮŰŬɘ. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ŬɡŰɏɠ ŮɑɜŬɘ 

ɞɘ 11 ˊŬɟŬəɎŰɤ (Nellist, 1996):  

ȼ ŬɜŰɞɢɐ ůŰɘɠ Ůəŭɞɟɏɠ 

¶ ɇɞ űɞɟŰɑɞ ɛŬəɟɞˊɟɧɗŮůɛɖɠ ɢɟɐůɖɠ 

¶ ɇɞ Ůɨɟɞɠ ɗŮɟɛɞəɟŬůɘɩɜ ɚŮɘŰɞɡɟɔɑŬɠ 

¶ ȼ ŬɜŰɞɢɐ ůŰɞ ɜŮɟɧ əŬɘ ůŰɖɜ ɡɔɟŬůɑŬ 

¶ ȼ ŬɜŰɑůŰŬůɖ ůŰɖɜ ˊɡɟəŬɔɘɎ 

¶ ȼ ŬɜŰɞɢɐ ůŰɖɜ ɡˊŮɟɘɩŭɖ ŬəŰɘɜɞɓɞɚɑŬ  

¶ ȼ ŬɜŰɞɢɐ ůŰɘɠ ɟŬŭɘŮɜɏɟɔŮɘŮɠ 

¶ ȼ ŬɜŰɞɢɐ ůŰɖɜ ŰɞɝɘəɧŰɖŰŬ 

¶ ȼ ŬɜŰɑůŰŬůɖ ůŰɖɜ ŬɔɤɔɘɛɧŰɖŰŬ ɡˊɧ ɡɣɖɚɎ ůɖɛŮɑŬ ŰɎůɖɠ 

¶ ȼ ŬɜŰɑůŰŬůɖ ůŰɘɠ ůɡɔəɟɞɨůŮɘɠ 

¶ ȼ ŬɜŰɞɢɐ ůŮ əŬŰŬůŰɟɞűɏɠ Ŭˊɧ ŰɟɤəŰɘəɎ 

 

2.5 ȹɘŬůˊɞɟɎ (Dispersion) 

 

 ȼ ŭɘŬůˊɞɟɎ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ŭɘŮɨɟɡɜůɖ Űɤɜ ˊŬɚɛɩɜ űɤŰɧɠ ɧˊɤɠ 

ŬɡŰɞɑ ŰŬɝɘŭŮɨɞɡɜ ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ. ȼ ŭɘŬůˊɞɟɎ ˊŮɟɘɞɟɑůŮɘ Űɞ 
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Ůɨɟɞɠ ɕɩɜɖɠ ůŰɖɜ ɑɜŬ ɏŰůɘ ɩůŰŮ ɜŬ ɛŮɘɩɜŮɘ Űɖ ˊɞůɧŰɖŰŬ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ 

ˊɞɡ ɛŮŰŬűɏɟɞɜŰŬɘ. ɈˊɎɟɢɞɡɜ ŰɟŮɘɠ ůɖɛŬɜŰɘəɞɑ Űɨˊɞɘ ŭɘŬůˊɞɟɎɠ,  

¶ ɖ ɢɟɤɛŬŰɘəɐ ɐ ŮɜŭɞŰɟɞˊɘəɐ ŭɘŬůˊɞɟɎ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ  

a) Űɖ ŭɘŬůˊɞɟɎ ˊɟɞűɑɚ 

b) ɡɚɘəɞɨ əŬɘ 

c)  əɡɛŬŰɞŭɖɔɞɨ  

¶ ɖ ŭɘŬŰɟɞˊɘəɐ ɐ Űɟɞˊɞɚɞɔɘəɐ ŭɘŬůˊɞɟɎ əŬɘ 

¶ ɖ ŭɘŬůˊɞɟɎ Űɟɧˊɞɡ ˊɧɚɤůɖɠ 

 

2.5.1 ɉɟɤɛŬŰɘəɐ ɐ ŮɜŭɞŰɟɞˊɘəɐ ŭɘŬůˊɞɟɎ (intramodal dispersion) 

 

ȼ ɢɟɤɛŬŰɘəɐ ŭɘŬůˊɞɟɎ əɎɜŮɘ ɚɧɔɞ ɔɘŬ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŭɘɎűɞɟŬ ɢɟɩɛŬŰŬ 

ɐ ɛɐəɖ əɨɛŬŰɞɠ ŭɘɎŭɞůɖɠ ɛŮŰŬŭɑŭɞɜŰŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŰŬɢɨŰɖŰŮɠ. 

Ŭ) ȹɘŬůˊɞɟɎ ˊɟɞűɑɚ (profile dispersion) 

ȳˊɤɠ ɏɢŮɘ ɐŭɖ ŬɜŬűŮɟɗŮɑ ɞ ŭŮɑəŰɖɠ ŭɘɎɗɚŬůɖɠ ůŰɞɜ ˊɡɟɐɜŬ əŬɘ ůŰɖɜ 

ɛŮɛɓɟɎɜɖ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŰŬɢɨŰɖŰŬ ŭɘɎŭɞůɖɠ Űɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ ɑɜŬɠ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰŬ ɡɚɘəɎ əŬŰŬůəŮɡɐɠ 

Űɤɜ ɘɜɩɜ əŬɘ Ŭűɞɟɞɨɜ ˊŮɟɘůůɧŰŮɟɞ Űɘɠ ˊɞɚɨŰɟɞˊŮɠ ɑɜŮɠ ɔɘŬŰɑ ůŰɘɠ ɛɞɜɧŰɟɞˊŮɠ 

ɏɢŮɘ ɓŮɚŰɘɤɗŮɑ Űɞ ˊɟɞűɑɚ Űɞɡɠ ɔɘŬ ɏɜŬ ɛɐəɞɠ əɨɛŬŰɞɠ. Ƀɘ ŭɘŬűɞɟɏɠ ůŰɞɜ ɢɟɧɜɞ 

ŮɑɜŬɘ ɔɜɤůŰɏɠ ɤɠ Refractive Index Profile əŬɘ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞɜ ŭŮɑəŰɖ 

ŭɘɎɗɚŬůɖɠ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɞɜ ɞˊŰɘəɧ ɎɝɞɜŬ Ůəˊɞɛˊɐɠ 

əŬŰɎ ɛɐəɞɠ Űɖɠ ŭɘŬɛɏŰɟɞɡ Űɖɠ ɑɜŬɠ. 

ɓ) ȹɘŬůˊɞɟɎ ɡɚɘəɞɨ (material dispersion) 

ȾŬɗɩɠ ŰŬ ɛɐəɖ əɨɛŬŰɞɠ ŰŬɝɘŭŮɨɞɡɜ ůŮ ŭɘɎűɞɟŮɠ ŰŬɢɨŰɖŰŮɠ ɛɏůŬ ůŰɖɜ 

ɑɜŬ ŬɜɎɚɞɔŬ Űɞ ɡɚɘəɧ əŬŰŬůəŮɡɐɠ Űɖɠ, ɖ ŭɘŬůˊɞɟɎ ɛˊɞɟŮɑ ˊɘɞ ŮɨəɞɚŬ ɜŬ 

ˊɟɞəɚɖɗŮɑ ůŰɘɠ ɛɞɜɧŰɟɞˊŮɠ ɑɜŮɠ ˊŬɟɎ ůŰɘɠ ˊɞɚɨŰɟɞˊŮɠ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ 

ůŰɘɠ ŭŮɨŰŮɟŮɠ, ɖ ŭɘŬŰɟɞˊɘəɐ ŭɘŬůˊɞɟɎ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧŰŮɟɞ ɟɧɚɞ Ŭˊɧ Űɖ 

ŭɘŬůˊɞɟɎ ɡɚɘəɞɨ əŬɗɩɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖ ɚŬɛɓɎɜŮŰŬɘ 

əŬɜ ɡˊɧɣɘɜ. 

ɔ) ȹɘŬůˊɞɟɎ əɡɛŬŰɞŭɖɔɞɨ (wave guide dispersion) 
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ȼ ŭɘŬůˊɞɟɎ əɡɛŬŰɞŭɖɔɞɨ ɏɢŮɘ əŬɘ ŬɡŰɐ ůɖɛŬůɑŬ ůŰɘɠ ɛɞɜɧŰɟɞˊŮɠ ɑɜŮɠ 

ɔɘŬŰɑ ɞɘ ŬəŰɑɜŮɠ űɤŰɧɠ ɛŮŰŬŭɑŭɞɜŰŬɘ ɛɏůŬ ůŰɞɜ ˊɡɟɐɜŬ əŬɘ ůŰɖ ɛŮɛɓɟɎɜɖ 

ɢɤɟɑɠ ɘŭɘŬɑŰŮɟŮɠ ŭɘŬűɞɟɏɠ ůŰɖɜ ŰŬɢɨŰɖŰŬ ŮɝŬɘŰɑŬɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ŭŮɘəŰɩɜ 

ŭɘɎɗɚŬůɖɠ. ȼ ŭɘŬůˊɞɟɎ əɡɛŬŰɞŭɖɔɞɨ ɛŬɕɑ ɛŮ Űɖ ŭɘŬůˊɞɟɎ ɡɚɘəɞɨ Ɏɟɞɡɜ Űɖ 

ůɖɛŬůɑŬ Űɞɡɠ ůŰɘɠ ɛɞɜɧŰɟɞˊŮɠ ɑɜŮɠ ɚɧɔɤ Űɞɡ Űɟɧˊɞɡ əŬŰŬůəŮɡɐɠ Űɞɡɠ. 

2.5.2 ȹɘŬŰɟɞˊɘəɐ ɐ Űɟɞˊɞɚɞɔɘəɐ ŭɘŬůˊɞɟɎ (intermodal dispersion) 

 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖ ŭɘŬůˊɞɟɎ ˊɞɡ ŮɑɜŬɘ ɔɜɤůŰɐ ɤɠ əŬɘ ŭɘŬůˊɞɟɎ ůŰɞɜ 

Űɟɧˊɞ əŬɘ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ŭɘŮɨɟɡɜůɖ Űɞɡ ˊŬɚɛɞɨ ɛɧɜɞ ůŰɘɠ ˊɞɚɨŰɟɞˊŮɠ ɑɜŮɠ 

ɚɧɔɤ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ Űɟɧˊɤɜ ɛŮŰɎŭɞůɖɠ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŰŬɢɨŰɖŰŮɠ ůŮ 

ŬɡŰɏɠ. ɀˊɞɟŮɑ ɜŬ ɛŮɘɤɗŮɑ Ŭɜ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɑɜŮɠ ɛŮ ˊɡɟɐɜŬ ɛɘəɟɧŰŮɟɖɠ 

ŭɘŬɛɏŰɟɞɡ  ɩůŰŮ ɜŬ ɛŮɘɤɗɞɨɜ ŬɜŰɑůŰɞɘɢŬ ɞɘ ŭɘŬűɞɟŮŰɘəɏɠ ŰŬɢɨŰɖŰŮɠ. ȷəɧɛŬ ɖ 

ŭɘŬůˊɞɟɎ ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɤɗŮɑ ɛŮ Űɖ ɢɟɐůɖ ɘɜɩɜ ɓŬɗɛɘŬɑɞɡ ŭŮɑəŰɖ ɔɘŬŰɑ ůŰɞɜ 

ˊɡɟɐɜŬ ɞ ɎɝɞɜŬɠ ˊɟɞɠ Űɖ ɛŮɛɓɟɎɜɖ ɓŬɗɛɘŬɑŬ ŬɚɚɎɕŮɘ ɏŰůɘ ɩůŰŮ ɞɘ 

ˊɚɖɟɞűɞɟɑŮɠ ɜŬ űŰɎɜɞɡɜ ůŰɞ Ɏəɟɞ ůɢŮŭɧɜ Űɖɜ ɑŭɘŬ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. 

 

2.5.3 ȹɘŬůˊɞɟɎ Űɟɧˊɞɡ ˊɧɚɤůɖɠ (polarization mode dispersion) 

 

ȼ ŭɘŬůˊɞɟɎ ŬɡŰɐ ɞűŮɑɚŮɘ Űɖɜ ɨˊŬɟɝɐ Űɖɠ ůŰɞ ɔŮɔɞɜɧɠ ˊɤɠ ɞ ˊɡɟɐɜŬɠ 

Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ŮˊɘŰɟɏˊŮɘ Űɘɠ ŬəŰɑɜŮɠ űɤŰɧɠ ɜŬ ɛŮŰŬűɏɟɞɜŰŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ 

ŰŬɢɨŰɖŰŮɠ. ȼ əŬŰŬɜɞɛɐ Űɖɠ ŮɜɏɟɔŮɘŬɠ űɤŰɧɠ ůŰɘɠ ŭɘɎűɞɟŮɠ əŬŰŬůŰɎůŮɘɠ 

ˊɧɚɤůɖɠ Űɖɠ ɑɜŬɠ ŬɚɚɎɕŮɘ ˊɞɚɨ ŬɟɔɎ ŮˊŮɘŭɐ Ůˊɘŭɟɞɨɜ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ 

ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȷəɧɛŬ ɖ ŭɘŬůˊɞɟɎ Űɟɧˊɞɡ ˊɧɚɤůɖɠ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɖɜ ˊɧɚɤůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡ 

ŭɘəŰɨɞɡ əŬɘ Űɖɠ ŮɝɎɟŰɖůɐɠ Űɖɠ Ŭˊɧ ŬɡŰɐ. 

 

2.6 ɄɚŮɞɜŮəŰɐɛŬŰŬ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɏɢɞɡɜ ɤɠ ˊɚŮɞɜŮəŰɐɛŬŰŬ ɧŰɘ əŬɚɨˊŰɞɡɜ ɏɜŬ ɛŮɔɎɚɞ 

Ůɨɟɞɠ ɕɩɜɖɠ Ŭˊɧ 40 ɏɤɠ 150 ɢɚɛ. ɢɤɟɑɠ ɜŬ ŮˊɘŰɟɏˊɞɡɜ ˊŬɟɎ Űɖɜ ŮɚɎɢɘůŰɖ 

ŮɝŬůɗɏɜɖůɖ. Ȱɢɞɡɜ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐ Ŭɜɞɢɐ ůŮ ˊŬɟŮɛɓɞɚɏɠ əŬɘ 
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30 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ŮɝŬůűŬɚɑɕɞɡɜ ɖɚŮəŰɟɘəɐ ŬůűɎɚŮɘŬ əŬɘ ŬůűɎɚŮɘŬ ɡˊɞəɚɞˊɐɠ. ȷəɧɛŬ, ɞɘ 

ɞˊŰɘəɏɠ ɑɜŮɠ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ɛŮŰŬɚɚɘəɞɨɠ Ŭɔɤɔɞɨɠ əŬɗɩɠ ŮɑɜŬɘ 

əŬŰŬůəŮɡŬůɛɏɜŮɠ Ŭˊɧ ɔɡŬɚɑ, ɛŮ ɓŬůɘəɧ ɡɚɘəɧ Űɞ ˊɡɟɑŰɘɞ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ 

ɛŮŰŬɚɚɘəɞɨɠ Ŭɔɤɔɞɨɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɢŬɚəɧ əŬɘ ɛɧɚɡɓŭɞ. ȺɑɜŬɘ ˊɘɞ 

ŮɨɢɟɖůŰŮɠ ɚɧɔɤ Űɞɡ ɛɘəɟɞɨ ɛŮɔɏɗɞɡɠ əŬɘ ɓɎɟɞɡɠ Űɞɡɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ əɘɜɖŰɎ ɞɢɐɛŬŰŬ, ˊɚɞɑŬ ŬŮɟɞůəɎűɖ əɚˊ. ȰɜŬ ɞˊŰɘəɧ 

əŬɚɩŭɘɞ 144 ɘɜɩɜ ɏɢŮɘ ŭɘɎɛŮŰɟɞ 12mm Ůɜɩ ɏɜŬ ŬɜŰɑůŰɞɘɢɞ ɢɎɚəɘɜɞ əŬɚɩŭɘɞ 

ŮɑɜŬɘ 9 űɞɟɏɠ ɛŮɔŬɚɨŰŮɟɞ. ȷəɧɛŬ ɛˊɞɟɞɨɜ ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮ ˊɚɖɗɩɟŬ 

əŬɜŬɚɘɩɜ, ɏɢɞɡɜ ɢŬɛɖɚɧŰŮɟɞ əɧůŰɞɠ Ŭˊɧ Űɞɡɠ Ŭɔɤɔɞɨɠ əŬɘ ŭŮɜ ŮˊɖɟŮɎɕɞɜŰŬɘ 

Ŭˊɧ ůɡɜɗɐəŮɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɧˊɤɠ Űɞ ɜŮɟɧ əŬɘ ɖ ɡɔɟŬůɑŬ. 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɧůɞɜ ŬűɞɟɎ Űɖ ɢɤɟɖŰɘəɧŰɖŰŬ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ, ɞɘ 

ɞˊŰɘəɏɠ ɑɜŮɠ ɛŮŰŬűɏɟɞɡɜ ůŮ ɛŮɔŬɚɨŰŮɟɞ Ůɨɟɞɠ ɛɏůɤ Űɞɡ űɤŰɧɠ Ŭˊô ɧŰɘ ŰŬ 

ɟŬŭɘɞəɨɛŬŰŬ əŬɗɩɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŰŮɢɜɘəɏɠ ˊɞɚɡˊɚŮɝɑŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ 

ůŰɖɜ ŰɖɚŮűɤɜɑŬ ɖ ɞˊŰɘəɐ ɑɜŬ ɛŮŰŬűɏɟŮɘ 29,192 əŬɜɎɚɘŬ űɤɜɐɠ.  

ɆɢŮŰɘəɎ ɛŮ Űɞ Ůɨɟɞɠ ɕɩɜɖɠ ɞɘ ɞˊŰɘəɏɠ ɑɜŮɠ űɗɎɜɞɡɜ ɛɏɢɟɘ ŰŬ 40 Gbits/ 

sec ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞ ɛɏɔɘůŰɞ ɟɡɗɛɧ ɛŮŰɎŭɞůɖɠ Űɤɜ 1Gbits/ sec, Ůɜɩ Űɞ 

ŭɘŬɗɏůɘɛɞ Ůɨɟɞɠ ɕɩɜɖɠ ɝŮˊŮɟɜɎŮɘ Űɞ 1Tbit/ sec. Ⱥˊɑůɖɠ əŬɗɩɠ ɖ ŮɝŬůɗɏɜɘůɖ, 

ɖ ɞˊɞɑŬ ɛŮŰɟɘɏŰŬɘ ůŮ Db/ Km ɛŮ Űɡˊɘəɐ Űɘɛɐ 0,18, ŮɑɜŬɘ ŮɚɎɢɘůŰɖ, ŮɑɜŬɘ ŭɡɜŬŰɏɠ 

ɞɘ ɕŮɨɝŮɘɠ ŬɟəŮŰɩɜ ɢɘɚɘɞɛɏŰɟɤɜ ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ŮɜɘůɢɡŰɩɜ ɐ ŬɜŬɛŮŰŬŭɧŰɖ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɡˊɞəɚɞˊɐɠ, ɔɑɜŮŰŬɘ Ŭɛɏůɤɠ ŬɜŰɘɚɖˊŰɧ əŬɗɩɠ  ɛŮɘɩɜŮŰŬɘ ɖ 

ɘůɢɨɠ ˊɞɡ űŰɎɜŮɘ ůŰɞɜ ŭɏəŰɖ. 

ɇɏɚɞɠ ůŰɞɜ ɢɩɟɞ Űɖɠ ŰɖɚŮűɤɜɑŬɠ, ůɡɔəɟɑɜɞɜŰŬɠ Űɘɠ ŮˊɘŭɧůŮɘɠ Űɖɠ 

ɞˊŰɘəɐɠ ɑɜŬɠ, ŮɨəɞɚŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ŰŬ ŰɖɚŮűɤɜɘəɎ ůɨɟɛŬŰŬ ŭɑɜɞɡɜ ŭŮəɎŭŮɠ 

əɡəɚɩɛŬŰŬ ŬɜɎ ɕŮɡɔɎɟɘ əŬɘ Űɞ ɞɛɞŬɝɞɜɘəɧ əŬɚɩŭɘɞ ŭɑɜŮɘ ŮəŬŰɞɜŰɎŭŮɠ 

əɡəɚɩɛŬŰŬ ŬɜɎ ɕŮɡɔɎɟɘ Ŭɔɤɔɩɜ. Ƀɘ ŭɞɟɡűɞɟɘəɏɠ Ůəˊɞɛˊɏɠ əŬɘ ŰŬ ɟɎŭɘɞ- 

əɨɛŬŰŬ ŭɑɜɞɡɜ ɢɘɚɘɎŭŮɠ əɡəɚɩɛŬŰŬ ŬɜɎ ůɨɜŭŮůɖ əŬɘ ɞɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɛˊɞɟɞɨɜ 

ɜŬ ŭɩůɞɡɜ ŮəŬŰɞɜŰɎŭŮɠ ɢɘɚɘɎŭŮɠ əɡəɚɩɛŬŰŬ ŬɜɎ ɕŮɨɔɞɠ. 

2.7 ɀŮɘɞɜŮəŰɐɛŬŰŬ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɢɟŮɘɎɕɞɜŰŬɘ Ůɘŭɘəɧ ɢŮɘɟɘůɛɧ ɤɠ ˊɟɞɠ Űɖ ɢɟɐůɖ Űɞɡɠ 

əŬɗɩɠ ŬˊŬɘŰɞɨɜ Űɖ ɛŮŰŬŰɟɞˊɐ Űɞɡ ɖɚŮəŰɟɘəɞɨ ůɐɛŬŰɞɠ ůŮ ɞˊŰɘəɧ, ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬɡɝɎɜɞɡɜ Űɞ əɧůŰɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɝŬɘŰɑŬɠ Űɖ ɢɟɐůɖɠ Űɞɜ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

31 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ˊɞɛˊɞŭŮəŰɩɜ. ȷəɧɛŬ Ůɜɩ Űɞ ɡɚɘəɧ əŬŰŬůəŮɡɐɠ Űɞɡɠ ŮɑɜŬɘ űɗɖɜɧ, ɖ 

ˊŬɟŬɔɤɔɐ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ˊŬɟŬɛɏɜŮɘ Ŭəɟɘɓɐ ɔɘŬŰɑ ŬɡɝɎɜŮŰŬɘ Űɞ əɧůŰɞɠ Űɤɜ 

ɞˊŰɘəɩɜ əŬɚɤŭɑɤɜ ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɖɚŮəŰɟɘəɎ. Ⱥˊɑůɖɠ ůŰŬ ůɖɛŮɑŬ 

ŮɝŬůɗɏɜɖůɖɠ ɢɟŮɘɎɕŮŰŬɘ ɖ ŬɜɎˊŰɡɝɖ əŬɘ ɖ əŬŰŬůəŮɡɐ Űɤɜ ˊɞɛˊɞŭŮəŰɩɜ ˊɞɡ 

Űɞ əɧůŰɞɠ Űɞɡɠ ŮɑɜŬɘ ɡɣɖɚɧ.  

 

2.8 ȺűŬɟɛɞɔɏɠ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɖůŰɘəɏɠ ůŰɖɜ əŬɗɖɛŮɟɘɜɐ ɕɤɐ əŬɗɩɠ Űɞ 

ůɨůŰɖɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ŮɑɜŬɘ ŮűŬɟɛɧůɘɛɞ ůŮ ˊɞɚɚɎ ˊŮŭɑŬ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ůŮ ˊɞɚɚɎ ŰŮɢɜɞɚɞɔɘəɎ ůɡůŰɐɛŬŰŬ ɧˊɤɠ ɞɘ ɡˊɞɚɞɔɘůŰɏɠ, ɖ əŬɚɤŭɘŬəɐ 

ŰɖɚŮɧɟŬůɖ, ɖ ɣɖűɘŬəɐ ŮɘəɧɜŬ əŬɘ ŮɘəɧɜŬ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ. ȷəɧɛŬ ɞɘ ɞˊŰɘəɏɠ 

ɑɜŮɠ ůɡɜŬɜŰɩɜŰŬɘ ůŮ ůŰɟŬŰɘɤŰɘəɏɠ ŮűŬɟɛɞɔɏɠ əŬɘ ůŮ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ, ůŰɖɜ 

ɞɟɔŬɜɞɚɞɔɑŬ, ůŮ ůɡůŰɐɛŬŰŬ ŬůűŬɚŮɑŬɠ əŬɘ ŮˊɘŰɐɟɖůɖɠ ɧˊɤɠ əŬɘ ůŰɘɠ 

ŰɖɚŮˊɘəɞɘɜɤɜɑŮɠ əŬɘ ŰɖɚŮŭɘŬůəɏɣŮɘɠ. 

ɆɢŮŰɘəɎ ɛŮ Űɘɠ ŮˊɘəɞɘɜɤɜɑŮɠ ŮɑɜŬɘ ɢɟɐůɘɛŮɠ əŬɗɩɠ ɛˊɞɟɞɨɜ əŬɘ 

əŬɚɨˊŰɞɡɜ ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ ŮˊɘəɞɘɜɤɜɑŬɠ ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ɖɚŮəŰɟɘəɎ 

əŬɚɩŭɘŬ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ űɡůɘəɎ ůŰɖ ŭɘɎŭɞůɖ Űɞɡ űɤŰɧɠ ɛɏůŬ Ŭˊɧ Űɖɜ ɞˊŰɘəɐ 

ɑɜŬ ɢɤɟɑɠ ˊɞɚɚɞɨɠ ŮˊŬɜŬɚɐˊŰŮɠ ŬɜŬɛŮŰɎŭɞůɖɠ. ȷəɧɛŬ ŰŬ űɤŰŮɘɜɎ ůɖɛŮɑŬ 

ŬɜŬɚɨůŮɤɜ űŰɎɜɞɡɜ ůŮ ˊɞůɞůŰɧ 40Gb/s əŬɘ ɖ ɑɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ˊɞɚɚɎ 

ŬɜŮɝɎɟŰɖŰŬ əŬɜɎɚɘŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɐ ˊɞɚɨˊɚŮɝɖ əŬɘ 

ŮˊɘɛŮɟɘůɛɧ Űɞɡ ɛɐəɞɡɠ əɨɛŬŰɞɠ Űɞɡ űɤŰɧɠ. ɄŬɟɎɚɚɖɚŬ, ŬəɧɛŬ əŬɘ ůŮ ɛɘəɟɏɠ 

ŬˊɞůŰɎůŮɘɠ, ɞɘ ɞˊŰɘəɏɠ ɑɜŮɠ Ůɝɞɘəɞɜɞɛɞɨɜ ɢɩɟɞ əŬɗɩɠ ɛŮŰŬűɏɟɞɡɜ ˊɘɞ ˊɞɚɚɎ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ ɏɜŬ ɖɚŮəŰɟɘəɧ əŬɚɩŭɘɞ.  

ȯɚɚɖ ɛɘŬ ɢɟɐůɖ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ŮɑɜŬɘ ɤɠ ŬɘůɗɖŰɐɟŮɠ ɔɘŬ ɛɏŰɟɖůɖ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬɠ, Űɖɠ ˊɑŮůɖɠ, əɎˊɞɘŬɠ ˊŬɟŬɛɧɟűɤůɖɠ ə.Ŭ. ɇɞ ɛɘəɟɧ Űɞɡɠ 

ɛɏɔŮɗɞɠ Űɘɠ ŮɡɜɞŮɑ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ɡŭɟɧűɤɜŬ ɔɘŬ əŬŰŬɛɏŰɟɖůɖ ůŮɘůɛɘəɩɜ 

ŭɞɜɐůŮɤɜ ɐ SONAR ŮűŬɟɛɞɔɏɠ. Ƀɘ ɡŭɟɧűɤɜɞɘ ŬɘůɗɖŰɐɟŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŮ ɓɘɞɛɖɢŬɜɑŮɠ ˊŮŰɟɏɚŬɘɞ. Ȱɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ɡŭɟɧűɤɜŬ ůɡůŰɐɛŬŰŬ ɛŮ 

ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ 100 ŬɘůɗɖŰɐɟŮɠ ŬɜɎ əŬɚɩŭɘɞ ɞˊŰɘəɐɠ ɑɜŬɠ.  
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ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ȷˊɧ Űɖɜ Ɏɚɚɖ ɛŮɟɘɎ ůŰɘɠ ɔŮɤŰɟɐůŮɘɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɞˊŰɘəɞɑ 

ŬɘůɗɖŰɐɟŮɠ ˊɑŮůɖɠ əŬɘ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬŰɑ ŬɜŰɏɢɞɡɜ ůŮ ɡɣɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ 

əŬɘ ŭɑɜɞɡɜ ˊɞɚɚɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ˊɞɚɨˊɚɞəŮɠ ŭɞɛɏɠ (Hayes,1999). ɆŮ 

ɞɟɘůɛɏɜŬ ɛɞɜŰɏɚŬ ŬɡŰɞəɘɜɐŰɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ůəɞˊɞɨɠ ˊɚɞɐɔɖůɖɠ əŬɘ 

ůŰɞ Boeing 767 ɤɠ ɞˊŰɘəɧ ɔɡɟɞůəɧˊɘɞ.  

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ůɡůŰɐɛŬŰŬ ŬˊŮɘəɧɜɘůɖɠ. ũɘŬ Űɖɜ 

ŬəɟɑɓŮɘŬ ŰŬ ŮɜŭɞůəɧˊɘŬ endoscope ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŭɏůɛŮɠ ɘɜɩɜ əŬɘ űŬəɞɨɠ 

ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬˊŮɘəɧɜɘůɖ ŬɜŰɘəŮɘɛɏɜɤɜ Ŭˊɧ ɛɘŬ ɛɘəɟɐ ŰɟɨˊŬ. Ȱɢɞɡɜ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ˊɞɚɚɎ ŮɜŭɞůəɧˊɘŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ɘŬŰɟɘəɐ Űɧůɞ ɔɘŬ 

ˊɟɧɚɖɣɖ ɧůɞ əŬɘ ůŮ ɢŮɘɟɞɡɟɔɘəɏɠ ŮˊŮɛɓɎůŮɘɠ. ȷəɧɛŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬɘ 

ůŰɖ ɓɘɞɛɖɢŬɜɑŬ ɔɘŬ ůɖɛŮɑŬ ɧˊɞɡ ɞ Ɏɜɗɟɤˊɞɠ ŬŭɡɜŬŰŮɑ ɜŬ űŰɎůŮɘ əŬɘ ɜŬ 

ŮɟɔŬůŰŮɑ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŮ ŬŮɟɞůəɎűɖ Űɨˊɞɡ ŰɕŮŰ (Crisp & Elliott, 

2005). 

ɀɘŬ ŬəɧɛŬ ɢɟɐůɖ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ŬˊɞŰŮɚŮɑ ɞ ɞˊŰɘəɧɠ ŬɜɘɢɜŮɡŰɐɠ ɐ 

Ŭɚɚɘɩɠ ɚɏɘɕŮɟ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɛɏůɤ Űɖɠ ŭɘŮɔŮɘɟɧɛŮɜɖɠ Ůəˊɞɛˊɐɠ, ɛɘŬ 

ɜɞɗŮɡɛɏɜɖ ɞˊŰɘəɐ ɑɜŬ ŬɜɘɢɜŮɨŮɘ ůɐɛŬŰŬ ɛŮ ůɨɜŭŮůɖ splicing Ůɜɧɠ ɛɘəɟɞɨ 

ɛɏɟɞɡɠ Űɖɠ ɜɞɗŮɡɛɏɜɖɠ ɑɜŬɠ ɛɏůŬ ůŮ ɛɘŬ əŬɜɞɜɘəɐ ŬɜɧɗŮɡŰɖ ɔɟŬɛɛɐ. ȰɜŬ 

ŭŮɨŰŮɟɞɠ ɛɐəɞɠ əɨɛŬŰɞɠ ɚɏɘɕŮɟ, Űɞ ɞˊɞɑɞ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ɛɞɜɧ ůɐɛŬ əɨɛŬŰɞɠ, 

ŮɜɘůɢɨŮɘ Űɖɜ ɜɞɗŮɡɛɏɜɖ ɑɜŬ ɞˊŰɘəɎ ɩůŰŮ əŬɘ ŰŬ ŭɡɞ ɛɐəɖ əɨɛŬŰɞɠ ɜŬ 

ɛŮŰŬŭɑŭɞɜŰŬɘ Ŭˊɧ ŬɡŰɐ. ȰŰůɘ ɛŮŰŬűɏɟŮŰŬɘ ŮɜɏɟɔŮɘŬ Ŭˊɧ Űɞ ŮɜɘůɢɡɧɛŮɜɞ ɛɐəɞɠ 

əɨɛŬŰɞɠ ůŰɞ əɨɛŬ Űɞɡ ůɐɛŬŰɞɠ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮɑɜŬɘ ɢɟɐůɘɛɖ ůŮ 

ˊŮɘɟɎɛŬŰŬ űɡůɘəɐɠ (ȷɚŮɝŬɜŭɟɐɠ, 2002).  

ɇɏɚɞɠ ɞɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɚŮɘŰɞɡɟɔɞɨɜ ůŮ ŭɡůˊɟɧůɘŰŬ ůɖɛŮɑŬ ɧˊɞɡ ɖ 

ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ɏɢŮɘ ɡɣɖɚɐ ŰɎůɖ.  Ƀɘ ɑŭɘŮɠ ɛɎɚɘůŰŬ ɛŮŰŬűɏɟɞɡɜ ɖɚŮəŰɟɘəɧ 

űɞɟŰɑɞ ˊŮɟɑˊɞɡ Űɞɡ Ůɜɧɠ Watt ůŮ ɖɚŮəŰɟɘəɏɠ ůɡůəŮɡɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰŬ 

ŭɨůəɞɚŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ɧˊɤɠ ůɡɛɓŬɑɜŮɘ ůŮ əŮɟŬɑŮɠ ɡɣɖɚɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ůŮ 

ůɡůəŮɡɏɠ ɛɏŰɟɖůɖɠ. 

2.9 ɇɞ űŬɘɜɧɛŮɜɞ RIN ůŰɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ 

 

ɇɞ űŬɘɜɧɛŮɜɞ Űɖɠ ɆɢŮŰɘəɐɠ ȰɜŰŬůɖɠ Ūɞɟɨɓɞɡ(Relative Intensity Noise) 

ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɞ űɤɠ ˊɞɡ ůəŮŭɎɕŮŰŬɘ ɔɘŬ ŭŮɨŰŮɟɖ űɞɟɎ ˊɑůɤ- ɖ ɚŮɔɧɛŮɜɖ 

ŭɘˊɚɐ ůəɏŭŬůɖ Rayleigh-  ůŰɖɜ ɑɜŬ ˊɟɞəŬɚɩɜŰŬɠ ɗɧɟɡɓɞ. ɆɡɔəŮəɟɘɛɏɜŬ ɛɘŬ 
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33 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ˊɞůɧŰɖŰŬ ůəŮŭŬůɛɏɜɞɡ űɤŰɧɠ ŮˊɘůŰɟɏűɞɜŰŬɠ ˊɑůɤ ůəŮŭɎɕŮŰŬɘ ˊɎɚɘ 

ŬɚɚɎɕɞɜŰŬɠ əŬŰŮɨɗɡɜůɖ ɩůŰŮ ɜŬ ŮɝɏɚɗŮɘ Ŭˊɧ Űɖɜ ɑɜŬ ɛŮ Űɞ ŮˊɘɗɡɛɖŰɧ ůɐɛŬ. 

ȷɜ ɡˊɎɟɝŮɘ ɢɟɞɜɘəɐ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ůɖɛɎŰɤɜ, ɗŬ ˊɟɞəɚɖɗŮɑ 

əŬɗɡůŰɏɟɖůɖ Űɞɡ ŭɨɞ űɞɟɏɠ ůəŮŭŬůɛɏɜɞɡ űɤŰɧɠ, ŭɖɚŬŭɐ ɗɧɟɡɓɞɠ ůŰɞ 

ůɨůŰɖɛŬ ɛŮŰɎŭɞůɖɠ əŬɘ ŭɘŬůŰɟɏɓɚɤůɖɠ Űɞɡ ůɐɛŬŰɞɠ ůŰɞ Űɏɚɞɠ Űɖɠ ɑɜŬɠ. Ƀ 

ɗɧɟɡɓɞɠ ŬɡŰɧɠ ɗŮɤɟŮɑŰŬɘ ŬɜɖůɡɢɖŰɘəɧɠ ůŰŬ ŬɜŬɚɞɔɘəɎ ůɡůŰɐɛŬŰŬ. 

 

ȺɘəɧɜŬ 2.7: ɇɞ űŬɘɜɧɛŮɜɞ RIN 

 

2.9.1 MFD əŬɘ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ ɛɞɜɧŰɟɞˊɖɠ ɑɜŬɠ 

 

Mode Field Diameter ɞɜɞɛɎɕŮŰŬɘ Űɞ ŰɛɐɛŬ Űɖɠ ɑɜŬɠ Ŭˊɧ Űɞ ɞˊɞɑɞ 

ˊŮɟɜɎŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ Űɞɡ űɤŰɧɠ ŮˊŮɘŭɐ ɖ ŮɜɏɟɔŮɘŬ 

ŰŬɝɘŭŮɨŮɘ ŬəɧɛŬ əŬɘ ɛɏůɤ Űɞɡ ˊŮɟɘɓɚɐɛŬŰɞɠ. ɇɞ MFD  ɏɢŮɘ ɛŮɔŬɚɨŰŮɟɖ 

ŭɘɎɛŮŰɟɞ Ŭˊɧ Űɞɜ ˊɡɟɐɜŬ əŬɘ ɧůɞ ɛŮɔŬɚɨŰŮɟɞ ŮɑɜŬɘ, ŮˊɘŰɟɏˊŮɘ ɚɘɔɧŰŮɟŮɠ 

ŬˊɩɚŮɘŮɠ ůɡɔəɞɚɚɐůŮɤɜ ůŰɖɜ ɑɜŬ ŬɚɚɎ Űɖɜ əɎɜŮɘ ˊɘɞ ŮɡŬɑůɗɖŰɖ ůŮ ŬˊɩɚŮɘŮɠ 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɚɖɗɞɨɜ Ŭˊɧ əɎɛɣŮɘɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ 

Űɤɜ ɘɜɩɜ. ɀɑŬ ɑɜŬ ɛŮ ˊɡɟɐɜŬ 8 ɛm ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ 9.5 ɛm MFD. 
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ȺɘəɧɜŬ 2.8: MFD ɛɞɜɧŰɟɞˊɖɠ ɑɜŬɠ 

 

ɇɞ MFD ˊɞɚɚɏɠ űɞɟɏɠ əŬɗɞɟɑɕŮŰŬɘ ɤɠ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ əŬɘ ůɢŮŰɑɕŮŰŬɘ 

ɛŮ Űɖɜ ɘůɢɨ Űɞɡ űɤŰɧɠ. ɀɘŬ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ ˊŬɟɎɔŮɘ ɛɘŬ ɡɣɖɚɐ ɏɜŰŬůɖ 

ɘůɢɨɞɠ. ȷɜ ɖ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ ɛŮɔŬɚɩůŮɘ, ɖ ɘůɢɨɠ ŭɘŬɜɏɛŮŰŬɘ əŬɚɨŰŮɟŬ ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɖ ɏɜŰŬůɖ Űɖɠ ɘůɢɨɞɠ ɜŬ ɛɖɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ. ȹɖɚŬŭɐ ɘůɢɨŮɘ ɧŰɘ 

ɧůɞ ɛɘəɟɧŰŮɟɖ ŮɑɜŬɘ ɖ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ, Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ ɏɜŰŬůɖ Űɖɠ 

ɘůɢɨɞɠ ˊɎɜɤ ůŮ ɛɖ ɔɟŬɛɛɘəɎ űŬɘɜɧɛŮɜŬ ŰŬ ɞˊɞɑŬ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɖɜ ɘůɢɨ 

Űɞɡ űɤŰɧɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɖɜ ɞˊŰɘəɐ ɑɜŬ. ɆŮ ɛɘŬ Űɡˊɞˊɞɘɖɛɏɜɖ ɛɞɜɧŰɟɞˊɖ 

ɑɜŬ ɖ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ ŮɑɜŬɘ 80 ɛm ŬɚɚɎ əŬɘ ɢŬɛɖɚɐ ɧˊɤɠ 30 ɛm ɔɘŬ Űɖɜ ɑɜŬ 

ŬɜŰɘůŰɎɗɛɘůɖɠ. 

 

ȺɘəɧɜŬ 2.9: ȼ ŮɜŮɟɔɧɠ ˊŮɟɘɞɢɐ ɛɞɜɧŰɟɞˊɖɠ ɑɜŬɠ 

2.9.2 ɃˊŰɘəɐ ŬˊɩɚŮɘŬ ŮˊɘůŰɟɞűɐɠ ORL 

 

ȼ ɞˊŰɘəɐ ŬˊɩɚŮɘŬ ŮˊɘůŰɟɞűɐɠ (Optical Return Loss) ŬűɞɟɎ Űɖɜ ɘůɢɨ 

Űɞɡ ůɡůůɤɟŮɡɛɏɜɞɡ ŬɜŬəɚɩɛŮɜɞɡ űɤŰɧɠ ɛɘŬɠ ɞˊŰɘəɐɠ ɑɜŬɠ ɛŮŰɎ Ŭˊɧ ˊɚɐɟɖ 

ůɨɜŭŮůɖ. ɄŮɟɘɚŬɛɓɎɜŮɘ Űɞ ɞˊɘůɗɞůəŮŭŬůɛɏɜɞ űɤɠ Ŭˊɧ Űɖɜ ɑŭɘŬ Űɖɜ ɑɜŬ ɛŬɕɑ 

ɛŮ Űɞ ŬɜŬəɚɩɛŮɜɞ űɤɠ Ŭˊɧ Űɘɠ ŮɜɩůŮɘɠ əŬɘ Űɞɡɠ ŰŮɟɛŬŰɘůɛɞɨɠ. Ƀɘ ŮˊɘɗɡɛɖŰɏɠ 
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ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

Űɘɛɏɠ Űɞɡ ORL ŮɑɜŬɘ ɞɘ ɡɣɖɚɏɠ əŬɗɩɠ ɧůɞ ɡɣɖɚɧŰŮɟɖ ŮɑɜŬɘ ɖ Űɘɛɐ, Űɧůɞ 

ɢŬɛɖɚɧŰŮɟɖ ŮɑɜŬɘ ɖ ŬɜŬəɚɩɛŮɜɖ ɘůɢɨɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɡˊɎɟɢŮɘ ɛɘəɟɧŰŮɟɖ 

ŮˊɑŭɟŬůɖ Űɖɠ ŬɜɎəɚŬůɖɠ Ůűɧůɞɜ ɛŮɘɩɜŮŰŬɘ ɖ Ŭˊɧŭɞůɖ ɛŮɟɘəɩɜ ůɡůŰɖɛɎŰɤɜ 

ɛŮŰɎŭɞůɖɠ. Ⱥˊɞɛɏɜɤɠ ɛɘŬ Űɘɛɐ Ůɜɧɠ ORL 40 dB ŮɑɜŬɘ ˊɘɞ ŮˊɘɗɡɛɖŰɐ Ŭˊɧ ɛɘŬ 

Űɘɛɐ Ůɜɧɠ ORL 30 dB.  

ɆɖɛŬɜŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖɜ ɞˊŰɘəɐ ŬˊɩɚŮɘŬ ŮˊɘůŰɟɞűɐɠ ɏɢŮɘ Űɞ ɛɐəɞɠ 

Űɤɜ ɘɜɩɜ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ əŬɗɩɠ Ŭɜ Űɞ ɛɐəɞɠ Űɤɜ ɘɜɩɜ ŬɡɝɎɜŮŰŬɘ, ŰɧŰŮ əŬɘ Űɞ 

ůɡɜɞɚɘəɧ ˊɞůɧ Űɞɡ ɞˊɘůɗɞůəŮŭŬůɛɏɜɞɡ űɤŰɧɠ ŬɡɝɎɜŮŰŬɘ, Ůɜɩ ɖ 

ŬɜŰŬɜɎəɚŬůɖ Űɞɡ Ɏəɟɞɡ Űɖɠ ɑɜŬ ɛŮɘɩɜŮŰŬɘ. ȷɜŰɑɗŮŰŬ ɔɘŬ ɛɘŬ ůɨɜŭŮůɖ ɛɘəɟɞɨ 

ɛɐəɞɡɠ ɢɤɟɑɠ ŬɜŰŬɜŬəɚŬůŰɘəɎ ůɡɛɓɎɜŰŬ, ɖ ŬɜɎəɚŬůɖ Űɞɡ Űɏɚɞɡɠ Űɤɜ ɘɜɩɜ 

ŮɑɜŬɘ ůɡɛɓɞɚɘəɐ ůŰɞ ůɡɜɞɚɘəɧ ORL Ŭˊɧ Űɞ ˊɞůɧ Űɞɡ ŬɜŬəɚɩɛŮɜɞɡ űɤŰɧɠ 

ˊɞɡ ŭŮɜ ɏɢŮɘ ŮɝŬůɗŮɜɑůŮɘ.  

ȷəɧɛŬ, ůŮ ɛɘŬ ůɨɜŭŮůɖ ɛŮɔɎɚɞɡ ɛɐəɞɡɠ ɐ ůŮ ɛɘŬ ŮɝŬůɗŮɜɖɛɏɜɖ 

ůɨɜŭŮůɖ, ɖ ŬɜɎəɚŬůɖ ŭŮɜ ŮɑɜŬɘ ůɡɛɓɞɚɘəɐ ŬɚɚɎ ŬůɗŮɜŮɑ Ŭˊɧ Űɖɜ 

Ŭˊɞɟɟɧűɖůɖ əŬɘ Űɖ ůəɏŭŬůɖ. ɃˊɧŰŮ Űɞ ɞˊɘůɗɞůəŮŭŬůɛɏɜɞ űɤɠ ůɡɛɓɎɚɚŮɘ 

ůŰɞ ůɡɜɞɚɘəɧ ORL ˊŮɟɘɞɟɑɕɞɜŰŬɠ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ŬɜɎəɚŬůɖɠ Űɤɜ Ɏəɟɤɜ. 

Ⱥˊɑůɖɠ ŰŬ ŬɜŰŬɜŬəɚŬůŰɘəɎ ůɡɛɓɎɜŰŬ ˊŬɑɕɞɡɜ ɟɧɚɞ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɗɏůɖ Űɞɡɠ 

ůŰɞ ɛɐəɞɠ Űɖɠ ůɨɜŭŮůɖɠ ŬɚɚɎ əŬɘ Űɖɠ ŬˊɧůŰŬůɖɠ ŬɜɎɛŮůŬ ůŰɖɜ ŬɜɎəɚŬůɖ 

əŬɘ Űɞɡ ŮɜŮɟɔɞɨ Ůɝɞˊɚɘůɛɞɨ ɛŮŰɎŭɞůɖɠ.  

 

2.9.3 ȷˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɡɣɖɚɩɜ Űɘɛɩɜ ORL 

 

Ƀɘ ɡɣɖɚɏɠ Űɘɛɏɠ ORL ˊŬɟɞɡůɘɎɕɞɡɜ ˊɞɚɚɎ ŭɘŬűɞɟŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ 

Ůűɧůɞɜ ŮˊɘŰɟɏˊɞɡɜ ůŰɞ űɤɠ ɜŬ ůɡɜŰɞɜɘůŰŮɑ ůŰɖɜ əɞɘɚɧŰɖŰŬ Űɖɠ ŭɘɧŭɞɡ Laser  

ˊɟɞəŬɚɩɜŰŬɠ ŬůŰɎɗŮɘŬ. ɈˊɎɟɢŮɘ ɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ŬɡɝɖɗŮɑ ɞ ɗɧɟɡɓɞɠ Űɞɡ 

ˊɞɛˊɞɨ, ɞ ɞˊɞɑɞɠ ɛŮɘɩɜŮɘ Űɖɜ ŬɜŬɚɞɔɑŬ Űɞɡ ɞˊŰɘəɞɨ ůɐɛŬŰɞɠ ůŮ ŬɜŬɚɞɔɘəɐ 

ŰɖɚŮɞˊŰɘəɐ ɛŮŰɎŭɞůɖ əŬɘ ɜŬ ŬɡɝɖɗŮɑ Űɞ BER (Bit Error Rate) ůŰɞɡɠ ɣɖűɘŬəɞɨɠ 

ˊɞɛˊɞɨɠ. Ƀɘ ˊɘɗŬɜɧŰɖŰŮɠ ɜŬ ˊɟɞəɚɖɗŮɑ ɕɖɛɘɎ ůŰɞɜ ˊɞɛˊɧ ŮɑɜŬɘ 

ˊŮɟɘůůɧŰŮɟŮɠ.  ȷəɧɛŬ ɛɘŬ Ŭɨɝɖůɖ ůŰɖɜ ˊɖɔɐ űɤŰɧɠ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ 

ŬɚɚŬɔɐ Űɞɡ əŮɜŰɟɘəɞɨ ɛɐəɞɡɠ əɨɛŬŰɞɠ Űɞɡ Laser  əŬɘ ɜŬ ŭɘŬűɞɟɞˊɞɘɐůŮɘ Űɖɜ 

ɘůɢɨ Ůɝɧŭɞɡ. ȷɡŰɎ ŰŬ ŬɜŮˊɘɗɨɛɖŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ 
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ŬɜŰɘɛŮŰɤˊɘůŰɞɨɜ ɛŮ Űɖ ɢɟɐůɖ ůɡɜŭŮŰɐɟɤɜ ɢŬɛɖɚɐɠ ŬɜɎəɚŬůɖɠ ɧˊɤɠ əŬɘ ɛŮ 

Űɖ ɢɟɐůɖ ɞˊŰɘəɩɜ ŬˊɞɛɞɜɤŰɩɜ əɞɜŰɎ ůŰɞ Laser  ɏŰůɘ ɩůŰŮ ɜŬ ɛŮɘɩɜɞɜŰŬɘ ŰŬ 

ŮˊɑˊŮŭŬ ɞˊɘůɗɞŬɜɎəɚŬůɖɠ. 
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ȾŮűɎɚŬɘɞ 3: ɃˊŰɘəɧɠ ˊɞɛˊɧɠ əŬɘ ŭɏəŰɖɠ 
 

 

 ũɘŬ Űɖ ɛŮŰɎŭɞůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɛɏůɤ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰŬ əɎˊɞɘŬ ůŰɞɘɢŮɑŬ (Agrawal, 2001) ŭɖɚŬŭɐ ɞ ˊɞɛˊɧɠ, ɞ ɞˊŰɘəɧɠ 

ŭɏəŰɖɠ əŬɘ ɞɘ ɞˊŰɘəɞɑ ŮɜɘůɢɡŰɏɠ. 

 

3.1 Ƀ́ Űɘəɧɠ ˊɞɛˊɧɠ 

 

Ƀ ɞˊŰɘəɧɠ ˊɞɛˊɧɠ ɛŮŰŬŰɟɏˊŮɘ Űɞ ɖɚŮəŰɟɘəɧ ůɐɛŬ ůŮ ɞˊŰɘəɐ ɛɞɟűɐ əŬɘ 

Űɞ ɛŮŰŬűɏɟŮɘ ɛɏůŬ Ŭˊɧ Űɖɜ ɞˊŰɘəɐ ɑɜŬ. ȰɜŬɠ ɞˊŰɘəɧɠ ˊɞɛˊɧɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ɛɘŬ ɞˊŰɘəɐ ˊɖɔɐ, ɏɜŬɜ ŭɘŬɛɞɟűɤŰɐ əŬɘ ɏɜŬɜ ɕŮɨəŰɖ əŬɜŬɚɘɩɜ. ɆŰŬ əɡəɚɩɛŬŰŬ 

ɞŭɐɔɖůɖɠ ɡˊɎɟɢŮɘ əŬɘ ɏɜŬ ŰɟŬɜɕɑůŰɞɟ ˊɞɡ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ŬɜŬɓɞůɓɐɜŮɘ ůŮ ůɨɜŰɞɛŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ Űɖ űɤŰŮɘɜɐ ˊɖɔɐ ˊŬɟɏɢɞɜŰŬɠ 

Űɖɜ əŬŰɎɚɚɖɚɖ ɖɚŮəŰɟɘəɐ ɘůɢɨ ůŰɖɜ ˊɖɔɐ əŬɘ ŭɘŬɛɞɟűɩɜɞɜŰŬɠ Űɖɜ ɏɝɞŭɞ Űɞɡ 

űɤŰɧɠ ůɨɛűɤɜŬ ɛŮ Űɞ ůɐɛŬ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ɛŮŰŬŭɞɗŮɑ (Khare, 2004). ɆŮ 

ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ ˊɞɛˊɩɜ LED ŰŬ əɡəɚɩɛŬŰŬ ɞŭɐɔɖůɖɠ ŮɑɜŬɘ ŬˊɚɎ ŬɚɚɎ 

ɔɑɜɞɜŰŬɘ ˊɘɞ ˊŮɟɑˊɚɞəŬ ůŮ ɢɟɐůŮɘɠ Laser ɛŮ ɖɛɘŬɔɤɔɞɨɠ. ɆɡɜŮˊɩɠ ŰŬ 

əɡəɚɩɛŬŰŬ ɞŭɐɔɖůɖɠ ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ ɔɘŬ ɜŬ ˊŬɟɏɢɞɡɜ Űɞ ɖɚŮəŰɟɘəɧ ůɐɛŬ 

ŭɘŬɛɞɟűɤɛɏɜɞ əŬɘ ɔɘô ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɏɜŬ ɓɞɖɗɖŰɘəɧ ɓɟɧɢɞ ɔɘŬ Űɖ 

ŭɘŬŰɐɟɖůɖ Űɖɠ ɛɏůɖɠ ɞˊŰɘəɐɠ ɘůɢɨɠ (Chomycz, 2000). 

ɆɢŮŰɘəɎ ɛŮ Űɘɠ űɤŰŮɘɜɏɠ ˊɖɔɏɠ LED əŬɘ Laser, ɞɘ ŭŮɨŰŮɟŮɠ 

ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ˊɚŮɞɜŮəŰɐɛŬŰŬ ɧˊɤɠ Űɞ ɛɘəɟɧŰŮɟɞ ɛɏɔŮɗɞɠ 

Űɞɡɠ, ɖ ɛŮɔŬɚɨŰŮɟɖ ŬɝɘɞˊɘůŰɑŬ, ɖ ɡɣɖɚɧŰŮɟɖ Ŭˊɧŭɞůɖ, ɖ ɛɘəɟɐ ŮˊɘűɎɜŮɘŬ 

Ůəˊɞɛˊɐɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɡɟɐɜŬ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ, ɖ əŬŰɎɚɚɖɚɖ 

ˊŮɟɘɞɢɐ ɛɖəɩɜ əɨɛŬŰɞɠ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŭɘŬɛɧɟűɤůɖɠ  ůŮ ůɢŮŰɘəɎ ɡɣɖɚɏɠ 

ůɡɢɜɧŰɖŰŮɠ ɩůŰŮ ɜŬ ɛɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɝɤŰŮɟɘəɧɠ ŭɘŬɛɞɟűɤŰɐɠ. ɇɏɚɞɠ 

Ůəˊɏɛˊɞɡɜ ůŮ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ ŬɚɚɎ ŮɑɜŬɘ ŬɟəŮŰɎ ˊɘɞ Ŭəɟɘɓɞɑ əŬɗɩɠ 

əŬɘ ˊɘɞ ˊɞɚɨˊɚɞəɞɘ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ. 
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ȺɘəɧɜŬ 3.1: ȹɘŬűɞɟɏɠ LED əŬɘ Laser ˊɞɛˊɩɜ 

Ƀ ŮɝɤŰŮɟɘəɧɠ ŭɘŬɛɞɟűɤŰɐɠ ˊɞɚɚɏɠ űɞɟɏɠ ŭŮɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɗɩɠ ɖ 

ɞˊŰɘəɐ ˊɖɔɐ ɧŰŬɜ ŮɝɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ɖɛɘŬɔɤɔɧ ŬɚɚɎɕŮɘ əŬŰŮɡɗŮɑŬɜ Űɞ ɟŮɨɛŬ 

ˊɞɡ Űɖ ŭɘŬɟɟɏŮɘ. ɉɤɟɑɠ Űɖ ɢɟɐůɖ Űɞɡ ŭɘŬɛɞɟűɤŰɐ Űɞ əɧůŰɞɠ Űɖɠ ˊɖɔɐɠ 

ɛŮɘɩɜŮŰŬɘ əŬɘ ɖ ŭɞɛɐ Űɖɠ ŬˊɚɞˊɞɘŮɑŰŬɘ. Ƀ ɕŮɨəŰɖɠ əŬɜŬɚɘɩɜ ŮɑɜŬɘ ɏɜŬɠ 

ɛɘəɟɞűŬəɧɠ ˊɞɡ ŮůŰɘɎɕŮɘ Űɞ ɞˊŰɘəɧ ůɐɛŬ ůŰɞ ŮˊɑˊŮŭɞ Ůɘůɧŭɞɡ Űɖɠ ɞˊŰɘəɐɠ 

ɑɜŬɠ ɛŮ ɧůɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ. 

 

ȺɘəɧɜŬ 3.2: ɃˊŰɘəɧɠ ˊɞɛˊɧɠ (LED/Laser) 

 

3.2 Ƀ́ Űɘəɧɠ ŭɏəŰɖɠ 

 

Ƀ ɞˊŰɘəɧɠ ŭɏəŰɖɠ ɛŮŰŬŰɟɏˊŮɘ  ˊɎɚɘ Űɞ ɞˊŰɘəɧ ůɐɛŬ ůŮ ɖɚŮəŰɟɘəɧ ɔɘŬ ɜŬ 

ŬɜŬəŰɐůŮɘ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɛŮŰŬŭɧɗɖəŬɜ ɛɏůŬ Ŭˊɧ Űɞ ɞˊŰɘəɧ ůɨůŰɖɛŬ. 

ɉɟɖůɘɛɞˊɞɘŮɑ Űɞɜ űɤŰɞŬɜɘɢɜŮɡŰɐ ɔɘŬ ɜŬ ɛŮŰŬŰɟɏɣŮɘ Űɞ űɤɠ ůŮ ɖɚŮəŰɟɘəɧ 

ˊŬɚɛɧ. Ɇəɞˊɧɠ ŮɑɜŬɘ ɜŬ ŮɑɜŬɘ ˊŬɟɧɛɞɘɞ Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ ˊɞɡ ůŰɏɚɜŮɘ ɞ 

ˊɞɛˊɧɠ ɛŮ Űɞ ŬɡŰɧ ˊɞɡ əŬɚŮɑŰŬɘ ɜŬ ŬɜŬɔɜɤɟɑůŮɘ ɞ ŭɏəŰɖɠ (Lizuka, 1998).  
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ȾŬɗɩɠ ŮɘůɏɟɢŮŰŬɘ Űɞ ɞˊŰɘəɧ ůɐɛŬ ɞ ɕŮɨəŰɖɠ ɗŬ Űɞ ŮůŰɘɎůŮɘ ˊɎɜɤ ůŰɞɜ 

űɤŰɞŬɜɘɢɜŮɡŰɐ. ɋɠ űɤŰɞŬɜɘɢɜŮɡŰɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ űɤŰɞŭɑɞŭɞɘ ɖɛɘŬɔɤɔɩɜ 

ɔɘŬ əŬɚɨŰŮɟɖ ůɡɛɓŬŰɧŰɖŰŬ əŬɘ ɛŮŰŬŰɟɏˊɞɡɜ Űɖɜ űɤŰŮɘɜɐ ŮɜɏɟɔŮɘŬ ůŮ 

ɖɚŮəŰɟɘəɐ əŬɘ ɛŮ ɛɏɔŮɗɞɠ ůɡɔəɟɑůɘɛɞ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɡɟɐɜŬ Űɖɠ ɞˊŰɘəɐɠ 

ɑɜŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ɞ ŬˊɞŭɘŬɛɞɟűɤŰɐɠ ɚŬɛɓɎɜŮɘ Űɞ ůɐɛŬ ɛŮ ɛɞɟűɐ bit ó1ô əŬɘ 

ó0ô ŰŬ ɞˊɞɑŬ ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ɖɚŮəŰɟɘəɧ ɟŮɨɛŬ. ȼ ɚɞɔɘəɐ ŬɡŰɐ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɞ ɚɧɔɞ ůɐɛŬŰɞɠ ˊɟɞɠ Űɞ ɗɧɟɡɓɞ SNR  Űɞɡ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ˊɞɡ 

ˊŬɟɎɔŮŰŬɘ ůŰɞɜ űɤŰɞŬɜɘɢɜŮɡŰɐ (Khare, 2004).  O űɤŰɞŬɜɘɢɜŮɡŰɐɠ ɢɟŮɘɎɕŮŰŬɘ 

ɜŬ ɏɢŮɘ ɔɟɐɔɞɟɖ Ŭˊɧəɟɘůɖ, ɛŮɔɎɚɖ ŮɡŬɘůɗɖůɑŬ əŬɘ ŬɝɘɞˊɘůŰɑŬ Ůɜɩ ɢŬɛɖɚɧ 

əɧůŰɞɠ əŬɘ ɗɧɟɡɓɞ. 

 

3.3  ɄɞɚɡˊɚŮɝɑŬ ůŰŬ ɞˊŰɘəɎ ŭɑəŰɡŬ (WDM) 

 

ɆŰŬ ɞˊŰɘəɎ ŭɑəŰɡŬ, ɧˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ɖ ˊɚɖɟɞűɞɟɑŬ ɛŮŰŬŭɑŭŮŰŬɘ 

ɛɏůɤ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ, ɖ ɞˊɞɑŬ ŰŬɝɘŭŮɨŮɘ ɛŮ Űɖ ɛɞɟűɐ ŬəŰɘɜɩɜ űɤŰɧɠ əŬɘ 

űŰɎɜŮɘ ůŰɞɜ ˊɟɞɞɟɘůɛɧ Űɖɠ ɛɏůɤ Űɤɜ ůɡɜŮɢɩɜ ŬɜŬəɚɎůŮɤɜ ůŰɞ ŮůɤŰŮɟɘəɧ 

Űɞɡ ŭɘɎűŬɜɞɡ ˊɡɟɐɜŬ Űɖɠ. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŰŬ ɞˊŰɘəɎ ŭɑəŰɡŬ ɏɢɞɡɜ 

ŬɜŬˊŰɡɢɗŮɑ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ, ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ Ɏɚɚɖ 

ŰŮɢɜɞɚɞɔɑŬ ɛŮŰɎŭɞůɖɠ (ũŬɚŬɜɎəɖɠ, 2008). 

ȼ ˊɞɚɡˊɚŮɝɑŬ ɛŮ ŭɘŬɑɟŮůɖ ɛɐəɞɡɠ əɨɛŬŰɞɠ (Wavelength Division 

Multiplexing - WDM) ůɡɜɖɗɑɕŮŰŬɘ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ ůŰŬ ŭɑəŰɡŬ ɞˊŰɘəɩɜ ɘɜɩɜ, 

əŬŰɎ Űɖɜ ɞˊɞɑŬ Űɞ űɎůɛŬ ɛŮŰɎŭɞůɖɠ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ɢɤɟɑɕŮŰŬɘ ůŮ ɛɖ 

ŮˊɘəŬɚɡˊŰɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ ɛɖəɩɜ əɨɛŬŰɞɠ (ůɡɢɜɞŰɐŰɤɜ) əŬɘ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ 

ɛɐəɖ ŬɡŰɎ ɛŮŰŬűɏɟŮɘ ɏɜŬ əŬɜɎɚɘ Űɞɡ ɞˊɞɑɞɡ ɞ ɟɡɗɛɧɠ ɛŮŰɎŭɞůɖɠ ŮɑɜŬɘ ɑůɞɠ ɛŮ 

ŬɡŰɧɜ Űɞɡ ŰŮɟɛŬŰɘəɞɨ ɖɚŮəŰɟɞɜɘəɞɨ Ůɝɞˊɚɘůɛɞɨ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, 

Ŭűɞɨ ŮɑɜŬɘ ŮűɘəŰɐ ɖ ɛŮŰŬűɞɟɎ ˊɞɚɚŬˊɚɩɜ WDM əŬɜŬɚɘɩɜ ˊɎɜɤ Ŭˊɧ ɛɘŬ 

ɞˊŰɘəɐ ɑɜŬ, ŮˊɘŰɡɔɢɎɜŮŰŬɘ ˊɚɐɟɖɠ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ŭɘŬɗɏůɘɛɞɡ Ůɨɟɞɡɠ ɕɩɜɖɠ, 

Ůɜɩ ˊŬɟɎɚɚɖɚŬ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ ŭɘəŰɨɤɜ WDM ŮɑɜŬɘ ŮɡəɞɚɧŰŮɟɞ ɜŬ 

ɡɚɞˊɞɘɖɗɞɨɜ, əŬɗɩɠ ˊɟɏˊŮɘ ɜŬ ɡˊɞůŰɖɟɑɝɞɡɜ ɟɡɗɛɞɨɠ ɛŮŰɎŭɞůɖɠ ŬɜɎ 

əŬɜɎɚɘ ɑůɞɡɠ ɛŮ ŬɡŰɧ Űɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ˊɞɛˊɞŭŮəŰɩɜ. 
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Ⱥˊɑůɖɠ, ůɡůəŮɡɏɠ ɛŮŰŬɔɤɔɐɠ (optical switches) ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞɡɠ 

ŬɜŰɑůŰɞɘɢɞɡɠ əɧɛɓɞɡɠ, ɞɘ ɞˊɞɑŮɠ Ůɜɘůɢɨɞɡɜ əŬɘ ŭɘŬŰɖɟɞɨɜ Űɞ ɛŮŰŬŭɘŭɧɛŮɜɞ ɛŮ 

ˊɚɖɟɞűɞɟɑŮɠ ůɐɛŬ ůŰɞ ɞˊŰɘəɧ ŭɑəŰɡɞ əŬɗɩɠ əŬɘ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

əɎɜɞɡɜ əŬɘ ŮɜŬɚɚŬɔɐ ůŰɞ ɛɐəɞɠ əɨɛŬŰɞɠ Űɞɡ ůɐɛŬŰɞɠ ŬɡŰɞɨ, ŬɜɎɚɞɔŬ ɛŮ Űɘɠ 

ŬɜɎɔəŮɠ Űɞɡ ŭɘəŰɨɞɡ Űɖɜ ŮəɎůŰɞŰŮ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. 

 

3.4 ɃˊŰɘəɞɑ ŮɜɘůɢɡŰɏɠ 

 

Ƀɘ ŮɜɘůɢɡŰɏɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɘ ɔɘŬŰɑ ɖ ɛŮŰɎŭɞůɖ Űɞɡ ůɐɛŬŰɞɠ ɛɏůŬ ůŰɖɜ 

ɞˊŰɘəɐ ɑɜŬ ˊɞɚɚɏɠ űɞɟɏɠ ŮɝŬůɗŮɜŮɑ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ˊŬɟŮɚɗɧɜ ɧˊɞɡ 

ɛŮŰɏŰɟŮˊŬɜ Ůə ɜɏɞɡ Űɞ ůɐɛŬ ůŮ ɖɚŮəŰɟɘəɧ, ɞɘ ŮɜɘůɢɡŰɏɠ Ůɜɘůɢɨɞɡɜ ŰŬɡŰɧɢɟɞɜŬ 

ɧɚŬ ŰŬ ɛɐəɖ əɨɛŬŰɞɠ ůŮ ɛɑŬ ɑɜŬ. ɇɞ əɧůŰɞɠ əŬŰŬɜɏɛŮŰŬɘ ůŮ ŭɘɎűɞɟɞɡɠ 

ɢɟɐůŰŮɠ ɐ ŮűŬɟɛɞɔɏɠ (Lizuka, 1998). Ƀɘ ŮɜɘůɢɡŰɏɠ ŮɑɜŬɘ ŮɡɏɚɘəŰɞɘ əŬɘ 

ŬɜŮɝɎɟŰɖŰɞɘ Ŭˊɧ Űɞɜ ɟɡɗɛɧ ɛŮŰɎŭɞůɖɠ, ɏɢɞɡɜ ŮɚɎɢɘůŰŮɠ ŬˊŬɘŰɐůŮɘɠ ůŮ 

ɖɚŮəŰɟɘəɐ ɘůɢɨ əŬɘ ŮɑɜŬɘ ɛɘəɟɞɑ ůŮ ɛɏɔŮɗɞɠ. ɀˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ 

Űɖɜ Ůɜɑůɢɡůɖ ɘůɢɨɞɠ Űɞɡ ůɐɛŬŰɞɠ ůŮ ŭɘŬŭɘəŬůɑŮɠ ˊɞɚɨˊɚŮɝɖɠ/ 

Ŭˊɞ́ɞɚɨˊɚŮɝɖɠ ɞɘ ɞˊɞɑŮɠ ˊɟɞəŬɚɞɨɜ ŬˊɩɚŮɘŮɠ ůŰɞ ůɨůŰɖɛŬ. 

Ƀ ɘŭŬɜɘəɧŰŮɟɞɠ ŮɜɘůɢɡŰɐɠ ŮɑɜŬɘ ɞ Ƚɜɞ-ɃˊŰɘəɧɠ ȺɜɘůɢɡŰɐɠ Ⱥɟɓɑɞɡ 

(Erbium-Doped Fiber Amplifier- EDFA) (Sharma, 1999) əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŰŬ ɞˊŰɘəɎ ŭɑəŰɡŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ɞˊŰɘəɐ ɑɜŬ ɛŮɟɘəɩɜ ŭŮəɎŭɤɜ ɛɏŰɟɤɜ 

ɧˊɞɡ ɞ ˊɡɟɐɜŬɠ Űɖɠ ŮɑɜŬɘ ɜɞɗŮɡɛɏɜɞɠ ɛŮ ɘɧɜŰŬ Ⱥɟɓɑɞɡ. ȳŰŬɜ ŰɟɞűɞŭɞŰɖɗŮɑ ɛŮ 

Űɖ ŭɏůɛɖ Laser, ŬɟɢɑɕŮɘ Űɖ ŭɘŮɟɔŬůɑŬ ŬɜŬůŰɟɞűɐɠ ˊɚɖɗɡůɛɩɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ 

ɜŬ ŮɜɘůɢɨŮɘ ŰŬ ˊɞɚɡˊɚŮɔɛɏɜŬ ɞˊŰɘəɎ ůɐɛŬŰŬ. ȼ Ůɜɑůɢɡůɖ ŬɡŰɐ ŮˊɘŰŮɚŮɑŰŬɘ 

ůŰɖɜ ˊŮɟɘɞɢɐ 1525-1565nm ɞɘ ɕŮɨɝŮɘɠ WDM ɚŮɘŰɞɡɟɔɞɨɜ ůŰɞ ɞˊŰɘəɧ 

ˊŬɟɎɗɡɟɞ Űɤɜ 1550 nm (Volotinen, 1999). 

ȿɧɔɤ Űɖɠ ˊŬɟɞɡůɑŬůɖɠ Űɤɜ ɘɧɜŰɤɜ Ⱥɟɓɑɞɡ ůŰɞ ɡɚɘəɧ Űɖɠ ɑɜŬɠ 

Ůɜɑůɢɡůɖɠ, ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ŭɞɛɐ Űɟɘɩɜ ŮɜŮɟɔŮɘŬəɩɜ ɕɤɜɩɜ ɛŮ ŮɜŮɟɔŮɘŬəɏɠ 

ŭɘŬűɞɟɏɠ ȹȺ12 əŬɘ ȹȺ31 ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ űɤŰɧɜɘŬ ůɡɢɜɧŰɖŰŬɠ f. ȳŰŬɜ 

ŮˊɘŭɟɎ ɖ ŭɏůɛɖ Űɞɡ laser ɎɜŰɚɖůɖɠ, ŰŬ űɤŰɧɜɘŬ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɖɜ ŬɜɩŰŮɟɖ 

ɕɩɜɖ əŬɘ ɨůŰŮɟŬ ɛŮŰŬˊɑˊŰɞɡɜ ůŰɖɜ ŮɜŭɘɎɛŮůɖ. ȼ ɕɩɜɖ ŬɡŰɐ ŮɑɜŬɘ ɛŮŰŬůŰŬɗɐɠ 

əŬɘ ˊɟɞůűɏɟŮŰŬɘ ɔɘŬ Űɖ ůɡůůɩɟŮɡůɖ Űɤɜ ɖɚŮəŰɟɞɜɑɤɜ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ 

əŬŰɎůŰŬůɖɠ ŬɜŬůŰɟɞűɐɠ ˊɚɖɗɡůɛɩɜ ůŮ ɓɎɟɞɠ Űɖɠ ɓŬůɘəɐɠ ɕɩɜɖɠ. ȷɜɎɛŮůŬ 
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ůŰɖ ɛŮůɞůŰŬɗɐ əŬɘ ůŰɖ ɓŬůɘəɐ ɕɩɜɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ŮɝŬɜŬɔəŬůɛɏɜɖ 

Ůəˊɞɛˊɐ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɡˊɎɟɝɞɡɜ űɤŰɧɜɘŬ ɛɐəɞɡɠ əɨɛŬŰɞɠ  1525-

1565nm əŬɘ ɜŬ ŮɜɘůɢɡɗŮɑ Űɞ Ŭɟɢɘəɧ ɞˊŰɘəɧ ůɐɛŬ ˊɞɡ ˊŮɟɘɏɢŮɘ ŰŬ 

ˊɞɚɡˊɚŮɔɛɏɜŬ əŬɜɎɚɘŬ (Dutton, 1999). ȼ ŭɘŮɟɔŬůɑŬ ɎɜŰɚɖůɖɠ ɛˊɞɟŮɑ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ ɛŮ laser ɛŮ ɚ= 1480nm ɔɘŬ ɛŮɔŬɚɨŰŮɟɖ Ůɜɑůɢɡůɖ ŬɚɚɎ ɛŮ 

ɡɣɖɚɧŰŮɟɞ ɗɧɟɡɓɞ.  

ɄɎɜŰɤɠ əŬɗɩɠ ɞ ɛɖɢŬɜɘůɛɧɠ ŬɡŰɧɠ Ůɜɑůɢɡůɖɠ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞɠ Ŭˊɧ 

Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖɠ űŬůɛŬŰɘəɐɠ ˊŮɟɘɞɢɐɠ ŭɑɜŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ Űɞɡ ůŮ Ůɜɑůɢɡůɖ ůɖɛɎŰɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ɛɖəɩɜ əɨɛŬŰɞɠ 

ůŰɖɜ ɑŭɘŬ Űɖɜ ɞˊŰɘəɐ ɑɜŬ. ɀˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɏɤɠ 6 ŮɜɘůɢɡŰɏɠ ůŰɖ 

ůŮɘɟɎ, ɩůŰŮ ɜŬ ɛŮŰŬŭɑŭŮŰŬɘ ůŮ ɢɘɚɘɎŭŮɠ ɢɘɚɘɧɛŮŰɟŬ Űɞ ɞˊŰɘəɧ ůɐɛŬ, ŮɝŬɘŰɑŬɠ Űɞɡ 

ɗɞɟɨɓɞɡ ˊɞɡ ˊŬɟɎɔɞɡɜ (Nosu, 1997) ɛɎɚɘůŰŬ ɏɢŮɘ ŭɘŬˊɘůŰɤɗŮɑ ɧŰɘ ɞɘ 

ŭɞɡɚŮɨɞɡɜ ɘəŬɜɞˊɞɘɖŰɘəɎ ůŰɞ ůɖɛŮɑɞ Űɞɡ űɎůɛŬŰɞɠ ůŰɞ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔɞɨɜ ŰŬ 

ůɡůŰɐɛŬŰŬ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ (Freeman, 2002). 

ɆŮ ɛɑŬ ɕŮɨɝɖ WDM ɞ ɞˊŰɘəɧɠ ŮɜɘůɢɡŰɐɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ŮɜɘůɢɡŰɐɠ 

ɘůɢɨɞɠ( booster amplifier ɐ postamplifier) ɛŮŰɎ Űɖɜ ɏɝɞŭɞ Űɞɡ ˊɞɚɡˊɚɏəŰɖ ɔɘŬ 

ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ Ůɜɑůɢɡůɖ Űɞɡ ůɨɜɗŮŰɞɡ ɞˊŰɘəɞɨ ůɐɛŬŰɞɠ ɧůɞɜ ŬűɞɟɎ ŰŬəŰɏɠ 

ŬˊɞůŰɎůŮɘɠ ůɡɜɐɗɤɠ 80-120 ɢɘɚɘɞɛɏŰɟɤɜ. ȷəɧɛŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ɤɠ ˊɟɞŮɜɘůɢɡŰɐɠ (pre- amplifier) ˊɟɘɜ Ŭˊɧ Űɖɜ Ůɑůɞŭɞ Űɞɡ ŬˊɞˊɞɚɡˊɚɏəŰɖ 

ɩůŰŮ Űɞ ůɐɛŬ ɜŬ ŬˊɞəŰɐůŮɘ Űɖɜ ŮˊŬɟəɐ ɘůɢɨ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ Űɖɜ ŭɘŮɟɔŬůɑŬ 

Űɖɠ ŬˊɞˊɞɚɡˊɚŮɝɑŬɠ əŬɘ Űɖɜ ɚɐɣɖ ŬˊɞˊɞɚɡˊɚŮɔɛɏɜɤɜ əŬɜŬɚɘɩɜ Ŭˊɧ Űɞɡɠ 

Ůˊɘɛɏɟɞɡɠ ŭɏəŰŮɠ. 

 

3.5 ɄŬɟɎɛŮŰɟɞɘ ɞˊŰɘəɩɜ ŮɜɘůɢɡŰɩɜ  

 

ȰɜŬɠ ůɡɔəŮəɟɘɛɏɜɞɠ ŮɜɘůɢɡŰɐɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ˊŬɟŬɛɏŰɟɞɡɠ 

ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɘɜ ɔɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɏɜŬɠ 

ˊɟŬəŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ ɞˊŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ (Mynbaev & Scheiner, 

2001). ȷɡŰɏɠ ŮɑɜŬɘ: 

¶ Űɞ əɏɟŭɞɠ 

¶ Űɞ əɏɟŭɞɠ Ůɨɟɞɡɠ ɕɩɜɖɠ 
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¶ ɖ ɘůɢɨɠ ůɐɛŬŰɞɠ Ůɝɧŭɞɡ  

¶ ɞ ůɡɜŰŮɚŮůŰɐɠ ɗɞɟɨɓɞɡ  

 

3.6 Ƀ́ Űɘəɞɑ ˊɞɚɡˊɚɏəŰŮɠ- ŬˊɞˊɞɚɡˊɚɏəŰŮɠ 

 

Ƀɘ ůɡůəŮɡɏɠ ˊɞɚɨˊɚŮɝɖɠ əŬɘ ŬˊɞˊɞɚɨˊɚŮɝɖɠ ŬˊɞŰŮɚɞɨɜ ŭɡɞ 

ɝŮɢɤɟɘůŰɏɠ ůɡůəŮɡɏɠ ˊɞɡ ˊɞɚɚɏɠ űɞɟɏɠ ɧɛɤɠ ɚŮɘŰɞɡɟɔɞɨɜ ůɡɜŭɡŬůŰɘəɎ. 

ȺˊɘŰɟɏˊɞɡɜ Űɞɜ ůɡɜŭɡŬůɛɧ ŮɘůŮɟɢɧɛŮɜɤɜ ˊɟɞɠ ɛŮŰɎŭɞůɖ ůɖɛɎŰɤɜ ɐ 

ŭɘŬɢɤɟɑɕɞɡɜ Űɞ ɞˊŰɘəɧ ůɐɛŬ ŬɜŰɑůŰɞɘɢŬ. ȾŬɘ ɞɘ ŭɨɞ ɛˊɞɟɞɨɜ ɜŬ 

ɚŮɘŰɞɡɟɔɐůɞɡɜ ɢɤɟɑɠ ɖɚŮəŰɟɘəɐ ˊŬɟɞɢɐ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůŬɜ űɨɚɚŬ ɡɣɖɚɐɠ 

ŮˊɘɚŮəŰɘəɧŰɖŰŬɠ ŬəɧɛŬ əŬɘ Ŭɜ Űɞ ɞˊŰɘəɧ ůɐɛŬ ŬɚɚɎɝŮɘ űɞɟɎ (Nellist, 1996). 

ɆɢŮŰɘəɎ ɛŮ ŰŬ ůɐɛŬŰŬ ɛŮŰɎŭɞůɖɠ, Ŭɜ ŮɑɜŬɘ ɛɞɜɧŭɟɞɛɖɠ ɐ Ŭɛűɑŭɟɞɛɖɠ 

əŬŰŮɨɗɡɜůɖɠ, ɞɘ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŮɠ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ. 

 

ȺɘəɧɜŬ 3.3: Ⱥəˊɞɛˊɐ/ ɚɐɣɖ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɞˊŰɘəɏɠ ɑɜŮɠ 

 

ȺɘəɧɜŬ 3.4: Ⱥəˊɞɛˊɐ/ ɚɐɣɖ ůŮ ɛɘŬ ɞˊŰɘəɐ ɑɜŬ 

Ƀɘ ɞˊŰɘəɞɑ ˊɞɚɡˊɚɏəŰŮɠ ˊɟɞůɗŬűŬɑɟŮůɖɠ (Optical Add/ Drop 

Multiplexers- OADMôs) ŮɑɜŬɘ ɛɘŬ əŬŰɖɔɞɟɑŬ ɞˊŰɘəɩɜ ˊɞɚɡˊɚŮəŰɩɜ əŬɘ ɏɢŮɘ ɤɠ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɜ ŮɝŬɔɤɔɐ (drop) Ŭˊɧ Űɞ ůɨɜɗŮŰɞ ɞˊŰɘəɧ ůɐɛŬ əŬɘ Űɖɜ 

ŮɘůŬɔɤɔɐ(add) ůŮ ŬɡŰɧ ˊɞɚɚɩɜ ɞˊŰɘəɩɜ əŬɜŬɚɘɩɜ. Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ɞˊŰɘəɩɜ 

əŬɜŬɚɘɩɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 4 ɏɤɠ 32 (Kaminow, 1997) əŬɘ ŬˊɞŰŮɚŮɑ Űɖ ˊɘɞ 

ůɖɛŬɜŰɘəɐ ˊŬɟɎɛŮŰɟɞ ɔɘŬ Űɞɡɠ ůɡɔəŮəɟɘɛɏɜɞɡɠ ˊɞɚɡˊɚɏəŰŮɠ. ɉɤɟɑɕɞɜŰŬɘ ůŮ 

ŭɡɞ Űɨˊɞɡɠ OADM, ɛɘŬ ůŰŬɗŮɟɐ ůɡůəŮɡɐ ɧˊɞɡ ŮɝɎɔŮɘ ˊɟɞəŬɗɞɟɘůɛɏɜŬ əŬɘ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

43 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ůɡɔəŮəɟɘɛɏɜŬ ɛɐəɖ űɤŰɧɠ əŬɗɩɠ ŮɘůɎɔŮɘ ɎɚɚŬ, əŬɘ ɤɠ ŭŮɨŰŮɟɞ Űɨˊɞ ɛɘŬ 

ůɡůəŮɡɐ ɧˊɞɡ ŮˊɘɚɏɔŮɘ ŰŬ ɛɐəɖ əɨɛŬŰɞɠ ˊɞɡ ɗŬ ŮɘůɎɔŮɘ əŬɘ ɗŬ ŮɝɎɔŮɘ. 

Ƀɘ ɞˊŰɘəɞɑ ŭɘŬůŰŬɡɟɤŰɐɟŮɠ (Optical Cross Connect- OXC) ŬˊɞŰŮɚɞɨɜŰŬɘ 

Ŭˊɧ N ɞˊŰɘəɏɠ Ůɘůɧŭɞɡɠ əŬɘ Ůɝɧŭɞɡɠ əŬɘ ŭɟɞɛɞɚɞɔɞɨɜ ŰŬ ɞˊŰɘəɎ əŬɜɎɚɘŬ Ŭˊɧ 

ɞˊɞɘŬŭɐˊɞŰŮ Ůɑůɞŭɞ-ɏɝɞŭɞ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ŭɘɎŰŬɝɖ ɛŮ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ɔɘŬ 

Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ɞɚɞ- ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ (Dutton, 1999). Ƀɘ ɞˊŰɘəɞɑ 

ŭɘŬůŰŬɡɟɤŰɐɟŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰɟŮɘɠ ŭɞɛɘəɏɠ ɛɞɜɎŭŮɠ (Culshaw, 1997) ɔɘŬ 

ɜŬ ɛˊɞɟɏůɞɡɜ ɜŬ ɛŮŰŬŭɩůɞɡɜ 40 ɞˊŰɘəɎ əŬɜɎɚɘŬ ɛɏůŬ Ŭˊɧ ɛɘŬ ɞˊŰɘəɐ ɑɜŬ ůŮ 

ɏɜŬ ŭɑəŰɡɞ ɧˊɞɡ ŭɏɢŮŰŬɘ ŭɘɎűɞɟŬ ɛɐəɖ əɨɛŬŰɞɠ ůŰɘɠ Ůɘůɧŭɞɡɠ əŬɘ ŰŬ 

əŬɗɞŭɖɔŮɑ ɤɠ Űɘɠ əŬŰɎɚɚɖɚŮɠ Ůɝɧŭɞɡɠ. ȷɡŰɏɠ ŮɑɜŬɘ: 

¶ ɖ ɛŮŰŬɔɤɔɐ ɞˊŰɘəɐɠ ɑɜŬɠ (fiber switching) ɧˊɞɡ ɛŮŰŬűɏɟɞɜŰŬɘ ŰŬ ɛɐəɖ 

űɤŰɧɠ Ŭˊɧ ɛɘŬ ɞˊŰɘəɐ ɑɜŬ Ůɘůɧŭɞɡ ůŮ ɛɑŬ ɞˊŰɘəɐ ɑɜŬ Ůɝɧŭɞɡ, 

¶ ɖ ŭɟɞɛɞɚɧɔɖůɖ ɛɐəɞɡɠ əɨɛŬŰɞɠ (wavelength switching) Ŭˊɧ ɛɑŬ 

ɞˊŰɘəɐ ɑɜŬ Ůɘůɧŭɞɡ ůŮ ɛɑŬ ɞˊŰɘəɐ ɑɜŬ Ůɝɧŭɞɡ, 

¶ ɖ ɛŮŰŬŰɟɞˊɐ ɛɐəɞɡɠ əɨɛŬŰɞɠ (wavelength conversion) ɧˊɞɡ ɛˊɞɟɞɨɜ 

ɜŬ ŮˊŬɜŬɢɟɤɛŬŰɘůŰɞɨɜ ŰŬ ŮɘůŮɟɢɧɛŮɜŬ ɛɐəɖ əɨɛŬŰɞɠ əŬɘ ɜŬ 

ɛŮŰŬŭɑŭɞɜŰŬɘ ůŮ ɎɚɚŮɠ ůɡɢɜɧŰɖŰŮɠ ɧŰŬɜ űŰɎůɞɡɜ ůŰɖɜ ɏɝɞŭɞ.  

 

 

ȺɘəɧɜŬ 3.5: ɃˊŰɘəɧɠ ŭɘŬůŰŬɡɟɤŰɐɟŬɠ 
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44 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ȾŮűɎɚŬɘɞ 4: FTTX - ȷɟɢɘŰŮəŰɞɜɘəɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ 

Űɖɜ ɛŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ůŮ ɞˊŰɘəɎ ŭɑəŰɡŬ 
 

ȺɘůŬɔɤɔɐ 

 

 ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ, Űɖɜ ŰŮɚŮɡŰŬɑŬ 

ŮɘəɞůŬŮŰɑŬ, ɏɢŮɘ ůɖɛŮɘɤɗŮɑ ɟŬɔŭŬɑŬ ŬɚɚŬɔɐ ůŰɘɠ ŰɖɚŮˊɘəɞɘɜɤɜɑŮɠ əŬɘ ůŰɞ 

ŬɜŰɑəɟɘůɛŬ ˊɞɡ ɏɢɞɡɜ ŬɡŰɏɠ ůŰɖɜ ɢɟɐůɖ Űɞɡɠ Ŭˊɧ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ůŰɖɜ 

əŬŰɞɘəɑŬ Űɞɡɠ ŬɚɚɎ əŬɘ ůŰɞ ŮɟɔŬůɘŬəɧ Űɞɡɠ ˊŮɟɘɓɎɚɚɞɜ. ȷɡŰɧ ŮˊɏűŮɟŮ Űɞ 

ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɡɝŬɜɧɛŮɜɖɠ ŭɘəŰɨɤůɖɠ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ ůŮ ˊŬɔəɧůɛɘŬ 

ŮɛɓɏɚŮɘŬ. ȼ ŬɜɎɔəɖ ɔɘŬ Űɖɜ ɛŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ  ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ 

ɏɜŬ Ůɨɟɞɠ ˊɚɖɟɞűɞɟɘɩɜ ɧˊɤɠ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɖ Ůɜɖɛɏɟɤůɖ, ɣɡɢŬɔɤɔɑŬ, 

ŮɟɔŬůɘŬəɏɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ ə.ɚˊ. ŬɚɚɎ əɡɟɑɤɠ ɖ ŬˊɞɗɐəŮɡůɖ ŬɡŰɩɜ ůŮ 

ŭɘŬűɞɟŮŰɘəɎ ŬˊɞɛŬəɟɡůɛɏɜŬ ůɖɛŮɑŬ, ŮɑŰŮ ɔɘŬ ɚɧɔɞɡɠ ŬůűŬɚŮɑŬɠ ŮɑŰŮ 

ɛŮŰɎŭɞůɖɠ, ŬˊɞŰɏɚŮůŬɜ ɏɜŬɜ Ŭˊɧ Űɞɡɠ əɡɟɘɧŰŮɟɞɡɠ ɚɧɔɞɡɠ ɛŮŰɎɓŬůɖɠ Ŭˊɧ 

ŭɞɟɡűɞɟɘəɞɨɠ,  ŬůɨɟɛŬŰɞɡɠ Űɟɧˊɞɡɠ ŭɘəŰɨɤůɖɠ ɐ ŮɜůɨɟɛŬŰɞɡɠ ˊŬɚŬɘɧŰŮɟɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ (ɢŬɚəɞɨ) ůŮ ŭɑəŰɡŬ ɞˊŰɘəɐɠ ɑɜŬɠ.   

 ȰŰůɘ, ŮˊɘŰŮɨɢɗɖəŬɜ əɎˊɞɘɞɘ Ŭˊɧ Űɞɡɠ əɡɟɘɧŰŮɟɞɡɠ ůŰɧɢɞɡɠ. ȾɎˊɞɘɞɘ 

Ŭˊɧ ŬɡŰɞɨɠ ŮɑɜŬɘ, ɖ ůŰŬɗŮɟɐ ŮˊɘəɞɘɜɤɜɑŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɟɞɔŮɜɏůŰŮɟɖ 

ŬůɨɟɛŬŰɖ ŮˊɘəɞɘɜɤɜɑŬ, ɖ əŬŰɎ ˊɞɚɚɏɠ űɞɟɏɠ ŰŬɢɨŰŮɟɖ ɛŮŰɎŭɞůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ ŬůɨɟɛŬŰɖ ɛŮŰɎŭɞůɖ ŬɚɚɎ əŬɘ Űɖɜ ˊŬɚŬɘɧŰŮɟɞɡ 

Űɨˊɞɡ ŮɜůɨɟɛŬŰɖ ɛŮŰɎŭɞůɖ, ɖ ɛɘəɟɐ ɏɤɠ ŬɜɨˊŬɟəŰɖ ŬˊɩɚŮɘŬ ˊŬəɏŰɤɜ 

ŭŮŭɞɛɏɜɤɜ əŬɘ Űɏɚɞɠ ɖ ˊɘɞ Ůɨəɞɚɖ əŬŰŬůəŮɡɐ Űɞɡ ɛɏůɞɡ ɛŮŰɎŭɞůɖɠ 

ˊŬɔəɞůɛɑɤɠ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ˊŬɟŮɚɗɧɜ ˊɞɡ ɐŰŬɜ ŬɜŬɔəŬɑŬ ɖ ŬɔɞɟɎ Űɞɡ 

ɢŬɚəɞɨ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ůŮ əɎˊɞɘŬ ɢɩɟŬ ŭŮɜ ɡˊɐɟɢŮ ˊŬɟŬɔɤɔɐ. ɉɤɟɑɠ 

ŬɡŰɐ Űɖɜ ɛŮŰɎɓŬůɖ, ůŰɖɜ ɡˊɞŭɞɛɐ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɑŬɠ, ŭŮɜ ɗŬ 

ŮɑɢŮ ŮˊɘŰŮɡɢɗŮɑ ˊɞŰɏ ɖ ůŰŬɗŮɟɐ əŬɘ ɔɟɐɔɞɟɖ ůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ ɖˊŮɑɟɤɜ. 

 Ʉɚɏɞɜ ɖ ɕɐŰɖůɖ, ůŮ ŭɑəŰɡŬ ɞˊŰɘəɩɜ ɘɜɩɜ ɔɘŬ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ŬɚɚɎ 

əɡɟɑɤɠ ɔɘŬ Űɖɜ ɛŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ, ŮɑɜŬɘ ɛŮɔɎɚɖ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ əɞɛɛɎŰɘ 

ŬɡŰɐɠ Űɖɠ ɕɐŰɖůɖɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ  ŮɟɔŬůɘŬəɧ ŰɞɛɏŬ. Ⱦɡɟɑɤɠ ŮˊɘɢŮɘɟɐůŮɘɠ, 

ɛŮɔɎɚŮɠ əŬɘ ɛɘəɟɞɛŮůŬɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊɚɖɟɞűɞɟɘŬəɎ ůɡůŰɐɛŬŰŬ, 

ŮˊɘɓɎɚɚŮŰŬɘ ɜŬ ɏɢɞɡɜ ɛɘŬ ŰɏŰɞɘŬ ɡˊɞŭɞɛɐ. ũɘ ŬɡŰɧɜ Űɞɜ ɚɧɔɞ ɞɚɞɏɜŬ əŬɘ 
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ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ˊŮɟɘůůɧŰŮɟɞ ůɖɛŮɘɩɜŮŰŬɘ ɖ ɟŬɔŭŬɑŬ ŬɚɚŬɔɐ ůŰɘɠ ɡˊɞŭɞɛɏɠ Űɞɡɠ ɛŮ Űɖɜ 

ɛŮŰɎɓŬůɖ Ŭˊɧ ŬˊɚɎ ŭɑəŰɡŬ, ŬůɨɟɛŬŰŬ, ŭɞɟɡűɞɟɘəɎ ɐ ŮɜůɨɟɛŬŰŬ ɛŮ ɢɟɐůɖ 

ɢŬɚəɞɨ,  ůŮ ŭɑəŰɡŬ ɛŮ ɢɟɐůɖ ɞˊŰɘəɐɠ ɑɜŬɠ. 

 ȳɛɤɠ, ɔɘŬ ŬɡŰɐ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ ŰŬ ˊɟɞɔŮɜɏůŰŮɟɖɠ ŰŮɢɜɞɚɞɔɑŬɠ 

ŭɑəŰɡŬ ůŰŬ ŭɑəŰɡŬ ɜɏŬɠ ɔŮɜɘɎɠ, ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ, ɢɟŮɘɎɕŮŰŬɘ ɛɘŬ 

ɢɟɞɜɞɓɧɟŬ ŭɘŬŭɘəŬůɑŬ ɐ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ ɛŮɔɎɚɞ əɧůŰɞɠ ɡɚɞˊɞɑɖůɖɠ. 

ȰŰůɘ ɚɞɘˊɧɜ, ɞɘ ˊɎɟɞɢɞɘ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ ŬɜɎ Űɞɜ əɧůɛɞ ˊɞɡ ɏɢɞɡɜ ŬɜŬɚɎɓŮɘ 

ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůɞɡɜ ŬɡŰɐ Űɖɜ ɛŮŰɎɓŬůɖ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɘŬ  ˊɞɘəɘɚɑŬ 

ŬɟɢɘŰŮəŰɞɜɘəɩɜ Űɤɜ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ ɖ ɞˊɞɑŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɛŮ Űɖɜ 

ůɡɜŰɞɛɞɔɟŬűɑŬ FTTX (Fiber to the X ï ȲɜŬ ůŰɞ ůɖɛŮɑɞ ɉ). ȼ Ůˊɘɚɞɔɐ Űɖɠ 

ŮəɎůŰɞŰŮ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ůŰɖɜ ɡɚɞˊɞɑɖůɖ Ůɜɧɠ ɞˊŰɘəɞɨ ŭɘəŰɨɞɡ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ŮəɎůŰɞŰŮ ůɡɜŭɟɞɛɖŰɐ ï ɢɟɐůŰɖ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ 

ŮɝɞɘəɞɜɞɛŮɑŰŬɘ ɢɟɧɜɞɠ əŬɘ əɧůŰɞɠ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ ɞˊŰɘəɞɨ ŭɘəŰɨɞɡ. 

 

4.1 ɇɑ ŮɑɜŬɘ Űɞ FTTX 

 

H ŬɟɢɘŰŮəŰɞɜɘəɐ FTTX ŮɑɜŬɘ ɛɑŬ ŬɟɢɘŰŮəŰɞɜɘəɐ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ ɖ ɞˊɞɑŬ 

ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɖɜ ɢɟɐůɖ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ɔɘŬ ɡˊŮɟŬůŰɘəɎ ŰɛɐɛŬŰŬ Ůɜɧɠ 

ŭɘəŰɨɞɡ ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊŬɟŬŭɞůɘŬəɎ ɔɘŬ Űɘɠ ŮəŰɎůŮɘɠ Űɤɜ ŭɘəŰɨɤɜ 

ŬɡŰɩɜ ɛɏɢɟɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ ñXò Űɞɡ ŭɘəŰɨɞɡ Űɞ ɞˊɞɑɞ əŬɚŮɑŰŬɘ Űɞ 

ñŰɏɚɞɠò Űɞɡ ɞˊŰɘəɞɨ ŭɘəŰɨɞɡ. ɇɞ ůɖɛŮɑɞ ŬɡŰɧ ñXò ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŭɘɎűɞɟŮɠ 

ɡˊɞŬɟɢɘŰŮəŰɞɜɘəɏɠ ˊɞɡ ŬˊŬɟŰɑɕɞɡɜ  Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ FTTX əŬɘ ɞɘ ɞˊɞɑŮɠ ɗŬ 

ŬɜŬɚɡɗɞɨɜ ˊŬɟŬəɎŰɤ. 
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ȺɘəɧɜŬ 4.1: ȺɜŭŮɘəŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ FTTX 

 

4.1.1 ȾŬŰɖɔɞɟɑŮɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ FTTX 

 

 

 Ŭ) FTTN: Fiber to the node 

ɆŮ ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɖ ɞˊŰɘəɐ ɑɜŬ əŬŰŬɚɐɔŮɘ ůŮ ɏɜŬɜ əɧɛɓɞ. 

Ƀ əɧɛɓɞɠ ŮɑɜŬɘ Űɞ ɔɜɤůŰɧ ŬůŰɘəɧ əɏɜŰɟɞ Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ŬˊɏɢŮɘ 

>300 ɛɏŰɟŬ ɏɤɠ əŬɘ əɎˊɞɘŬ ɢɘɚɘɧɛŮŰɟŬ Ŭˊɧ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡ 

ˊŮɚɎŰɖ. ȼ əŬɚɤŭɑɤůɖ Ŭˊɧ Űɞɜ əɧɛɓɞ ɛɏɢɟɘ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡ 

ůɡɜŭɟɞɛɖŰɐ ŮɑɜŬɘ ůɡɜɐɗɤɠ Ŭˊɧ ɡɚɘəɧ ɢŬɚəɞɨ. 
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ɓ) FTTC: Fiber to the cabin or Fiber to the curb 

 

ɆŮ ŬɡŰɏɠ Űɘɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ, ɞɘ ɞˊɞɑŮɠ ŭŮɜ ŭɘŬűɏɟɞɡɜ ůɢŮŭɧɜ 

əŬɗɧɚɞɡ, ɖ ɞˊŰɘəɐ ɑɜŬ əŬŰŬɚɐɔŮɘ ůŰɞ əɟɎůˊŮŭɞ (to the curb) ɐ ůŰɖɜ 

əŬɛˊɑɜŬ (to the cabin) Űɞɡ ŮəɎůŰɞŰŮ ˊŬɟɧɢɞɡ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ. ȼ 

əŬɚɤŭɑɤůɖ Ŭˊɧ Űɞ Űɏɚɞɠ Űɞɡ ɞˊŰɘəɞɨ ŭɘəŰɨɞɡ ɏɤɠ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ 

Űɞɡ ůɡɜŭɟɞɛɖŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ɤɠ Ůˊɑ Űɤɜ ˊɚŮɑůŰɤɜ ɢɎɚəɘɜɞ əŬɚɩŭɘɞ.  

ȼ ůɡɔəŮəɟɘɛɏɜɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ŬˊɞůŰɎůŮɘɠ <300 

ɛɏŰɟɤɜ ɖ ɞˊɞɑŬ ŬˊɧůŰŬůɖ ɛŮŰɟɘɏŰŬɘ Ŭˊɧ Űɞ ůɖɛŮɑɞ əŬŰɎɚɖɝɖɠ Űɖɠ 

ɞˊŰɘəɐɠ ɑɜŬɠ ɏɤɠ Űɞ ůɖɛŮɑɞ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ Űɞɡ ŮəɎůŰɞŰŮ 

ůɡɜŭɟɞɛɖŰɐ. 

 

 

 ɔ)  FTTB: Fiber to the building or Fiber to the basement 

ɆŮ ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɖ ɞˊŰɘəɐ ɑɜŬ ŰŮɟɛŬŰɑɕŮɘ ůŰɞ ŮəɎůŰɞŰŮ 

ŮɜŭɘŬűŮɟɧɛŮɜɞ əŰɐɟɘɞ ɔɘŬ ŬˊɧəŰɖůɖ ŰŮɢɜɞɚɞɔɑŬɠ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ əŬɘ 

ɧɢɘ ůŮ əɎɗŮ ɧɟɞűɞ, ŭɘŬɛɏɟɘůɛŬ ɐ ɔɟŬűŮɑɞ. ȰŰůɘ, ɧˊɤɠ əŬɘ ůŰɘɠ 

ˊɟɞɖɔɞɨɛŮɜŮɠ əŬŰɖɔɞɟɑŮɠ, Ŭˊɧ Űɞ ŰŮɚɘəɧ ůɖɛŮɑɞ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ɏɤɠ 

Űɞ ŭɘŬɛɏɟɘůɛŬ, ɧɟɞűɞ ɐ ɔɟŬűŮɑɞ, Űɞ ŭɑəŰɡɞ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɚɩŭɘɞ 

ɢŬɚəɞɨ, Ethernet ɐ ŬəɧɛŬ əŬɘ ŬůɨɟɛŬŰɖ ůɨɜŭŮůɖ. 

 

 

 ŭ)  FTTH: Fiber to the home  

ɆŮ ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɖ ɞˊŰɘəɐ ɑɜŬ űŰɎɜŮɘ ɛɏɢɟɘ Űɞ ůˊɑŰɘ-

ɧɟɞűɞ-ɔɟŬűŮɑɞ Űɞɡ ůɡɜŭɟɞɛɖŰɐ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ 

ˊɟɞɖɔɞɨɛŮɜŮɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘŰŮɡɢɗɞɨɜ ɛŮɔŬɚɨŰŮɟŮɠ 

ŰŬɢɨŰɖŰŮɠ ɛŮŰɎŭɞůɖɠ. 
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Ů) FTTP: Fiber to the premises  

ȷɡŰɐ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ ɞˊŰɘəɐ ɑɜŬ ɏɤɠ Űɘɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ Űɤɜ ůɡɜŭɟɞɛɖŰɩɜ. ȺɑɜŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮɘ  Űɘɠ ŭɨɞ ˊɟɞɖɔɞɨɛŮɜŮɠ. Ʉɞɚɚɞɑ ɗŬ ɏɚŮɔŬɜ ɧŰɘ ŮɑɜŬɘ ɛɘŬ 

ɛɑɝɖ Űɞɡ FTTB əŬɘ FTTH. 

 

 

 ůŰ) FTTdp: Fiber to the Distribution Point  

ȷɡŰɐ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ŮɑɜŬɘ ɏɜŬɠ ůɡɜŭɡŬůɛɧɠ Űɞɡ FTTN/FTTP. 

ȳɛɤɠ ůŮ ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɡˊɎɟɢŮɘ Űɞ ůɖɛŮɑɞ ŭɘŬůɨɜŭŮůɖɠ Űɞ 

ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ˊɘɞ əɞɜŰɎ ůŰɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ 

ɛŮɑɤůɖ Űɖɠ ŬˊɧůŰŬůɖɠ Űɞɡ ɢŬɚəɞɨ əŬɘ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ Ŭɨɝɖůɖ Űɖɠ 

ŰŬɢɨŰɖŰŬɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ. ɋůŰɧůɞ, ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɧŰŮɟɖ 

ŰŮɢɜɞɚɞɔɑŬ əŬɘ Ůɝɑůɞɡ ɔɟɐɔɞɟɖ Ŭˊɧ Űɖɜ FTTN (ñwww.gizmodo.com.au,ò 

n.d.). 

 

 

 ɕ) FTTD : Fiber to the Desk 

ɆŮ ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɖ ɞˊŰɘəɐ ɑɜŬ űŰɎɜŮɘ ɧɢɘ ɛɧɜɞ ɛɏɢɟɘ Űɞ 

əŰɐɟɘɞ ɐ Űɞ ŭɘŬɛɏɟɘůɛŬ, ŬɚɚɎ ɏɤɠ Űɞɜ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ. ūɡůɘəɎ, 

ɔɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ɞˊŰɘəɧ ŭɑəŰɡɞ, ŬˊŬɘŰŮɑŰŬɘ ŮəŰɧɠ Ŭˊɧ Űɖɜ 

ɞˊŰɘəɐ ɑɜŬ əŬɘ ůɡɔəŮəɟɘɛɏɜɞ ɡɚɘəɧ (Hardware) ůŰɞ ɞˊɞɑɞ ɗŬ əŬŰŬɚɐɝŮɘ 

ɖ ɞˊŰɘəɐ ɑɜŬ. ȷɡŰɧ Űɞ ɡɚɘəɧ ŮɑɜŬɘ ɛɘŬ ɞˊŰɘəɐ əɎɟŰŬ ŭɘəŰɨɞɡ. ȺɜŭŮɘəŰɘəɎ, 

ɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŬɔɔɑɕŮɘ ŬəɧɛŬ əŬɘ Űɞ 1 GBPS 

(Health, 2014). 

 

 ɖ) FTTAfW: Fiber to the Antenna for Wireless 

ȷɡŰɐ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɘŮɡəɧɚɡɜůɖ Űɤɜ 

ɢɟɖůŰɩɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ɞɘ ɞˊɞɑŮɠ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ ŬůɨɟɛŬŰŮɠ 

ůɡɜŭɏůŮɘɠ ɔɘŬ Űɖɜ ɛŮŰɎŭɞůɖ űɤɜɐɠ, ɓɑɜŰŮɞ əŬɘ ŭŮŭɞɛɏɜɤɜ ŭɘɧŰɘ 

ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ɛɖɜ ɓɟɑůəɞɜŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ɡˊɎɟɢŮɘ 
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ŭɘŬɗŮůɘɛɧŰɖŰŬ FTTH ɐ FTTC. ȼ ɞˊŰɘəɐ ɑɜŬ ůɡɜŭɏŮɘ Űɘɠ əŮɟŬɑŮɠ 

Ůəˊɞɛˊɐɠ ůɐɛŬŰɞɠ Űɤɜ ŮŰŬɘɟɘɩɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ ɛŮŰŬɝɨ Űɞɡɠ ɔɘŬ 

Űɖɜ ˊŬɟɞɢɐ Űɞɡ Ůɨɟɞɡɠ ɕɩɜɖɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ŬɚɚɎ əŬɘ Űɖɜ ŭɘŬɓɑɓŬůɖ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ŭɘəŰɨɞɡ Ŭˊɧ əɧɛɓɞ ůŮ əɧɛɓɞ (ñwww.thefoa.org,ò 

n.d.). 

ɇɞ Ůɨɟɞɠ ɕɩɜɖɠ ˊŬɟɏɢŮŰŬɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛŮɔŬɚɨŰŮɟɞ ŭɘɧŰɘ ɖ 

ɞˊŰɘəɐ ɑɜŬ űŰɎɜŮɘ ɏɤɠ Űɖɜ əŮɟŬɑŬ. Ⱥˊɑůɖɠ ɖ ɞˊŰɘəɐ ɑɜŬ ůɡɜŭɟɎɛŮɘ əŬɘ 

ůŰɞɜ ŭɘŬɛɞɘɟŬůɛɧ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɟɢɞɜŰŬɘ ůŰɞ network backbone 

Ŭˊɧ Űɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ. ȷɡŰɐ ɖ ŰŮɢɜɘəɐ ɞɜɞɛɎɕŮŰŬɘ wireless backhaul. 

 

 

4.2 ȷɜɎɚɡůɖ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ FTTX  

 

 

4.2.1  ɇɞˊɞɚɞɔɑŬ ŭɘəŰɨɞɡ ɞˊŰɘəɩɜ ɘɜɩɜ 

 

ȰɜŬ ŭɑəŰɡɞ ɞˊŰɘəɩɜ ɘɜɩɜ ˊŮɟɘɏɢŮɘ ˊɞɚɚɎ ŮɜŭɘɎɛŮůŬ ůɖɛŮɑŬ ůɨɜŭŮůɖɠ Ŭˊɧ Űɞ 

ɝŮəɑɜɖɛɎ Űɞɡ ɏɤɠ Űɖɜ əŬŰɎɚɖɝɐ Űɞɡ ůŰɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ. ɇŬ ŰɏůůŮɟŬ ɓŬůɘəɎ 

ůɖɛŮɑŬ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ ŮɑɜŬɘ ŰŬ Ůɝɐɠ :  

 

 

¶ Trunk Network (ȹɑəŰɡɞ əɞɟɛɞɨ) 

¶ Metropolitan ï Wide Network (ɀɖŰɟɞˊɞɚɘŰɘəɧ ɐ ŮɡɟŮɑŬɠ 

ˊŮɟɘɞɢɐɠ ŭɑəŰɡɞ) 

¶ Access Network (ȹɑəŰɡɞ ˊɟɧůɓŬůɖɠ) 

¶ END USER (ɇŮɚɘəɧɠ ɢɟɐůŰɖɠ) 

 

 

çȳůɞɜ ŬűɞɟɎ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Ůɜɧɠ ŭɘəŰɨɞɡ ɞˊŰɘəɩɜ ɘɜɩɜ, ůɖɛŮɘɩɜŮŰŬɘ ɧŰɘ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟŮɘɠ ɓŬůɘəɏɠ ɚɞɔɘəɏɠ ɛɞɜɎŭŮɠ: Űɞ ŭɑəŰɡɞ əɞɟɛɞɨ, Űɞ ŭɑəŰɡɞ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

50 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ŭɘŬɜɞɛɐɠ əŬɘ Űɞ ŭɑəŰɡɞ ˊɟɧůɓŬůɖɠ. ȼ ɚɞɔɘəɐ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ əŬɚɨŰŮɟŬ 

ůŰŬ ůɢɐɛŬŰŬ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ: 

 

 

 

ȺɘəɧɜŬ 4.2: ȹɑəŰɡɞ ɃˊŰɘəɩɜ Ƚɜɩɜ 

 

ɇɞ ŭɑəŰɡɞ əɞɟɛɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ Ŭɟɘɗɛɧ əɧɛɓɤɜ ɞɘ ɞˊɞɑɞɘ 

ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɡˊɎɟɢŮɘ ůɨɜŭŮůɖ ɛŮŰŬɝɨ Űɤɜ əɨɟɘɤɜ 

əɧɛɓɤɜ ɞɘ ɞˊɞɑɞɘ ɓɟɑůəɞɜŰŬɘ ůŮ əɞɜŰɘɜɐ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ 

ŭɑəŰɡɞ ŭɘŬɜɞɛɐɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞɡɠ əɧɛɓɞɡɠ ŭɘŬɜɞɛɐɠ, ɞɘ ɞˊɞɑɞɘ 

ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ɡˊɎɟɢŮɘ ˊɟɧɓɚŮɣɖ əŬɘ ɔɘŬ Ůˊɘˊɚɏɞɜ ůɡɜŭɏůŮɘɠ 

ɛŮŰŬɝɨ Űɞɡɠ ůŰɞ ɛɏɚɚɞɜ. ɇɏɚɞɠ, ůŰɞ ŭɑəŰɡɞ ˊɟɧůɓŬůɖɠ Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ Űɞɡɠ əɧɛɓɞɡɠ ˊɟɧůɓŬůɖɠ ůɡɜŭɏɞɜŰŬɘ ŰŬ ŭɘɎűɞɟŬ əŰɑɟɘŬ ɧˊɞɡ ŬɜŬɚɧɔɤɠ 

Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɤɜ ŰŮɚɘəɩɜ ɢɟɖůŰɩɜ əŬɗɞɟɑɕɞɜŰŬɘ əŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ůɡɜŭɏůŮɤɜ. 

 

 

 

ȺɘəɧɜŬ 4.3: ɇɞˊɞɚɞɔɑŬ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

51 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

 

Ƀɘ ɞˊŰɘəɏɠ ɑɜŮɠ ˊŬɟɏɢɞɡɜ ɛŮɔɎɚɞ Ůɨɟɞɠ ɕɩɜɖɠ, Űɞ ɞˊɞɑɞ ůɐɛŮɟŬ 

űɗɎɜŮɘ ůŰɘɠ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ ɡɚɞˊɞɘɐůŮɘɠ ɧˊɤɠ Űɞ Gigabit Ethernet 

ɛɏɢɟɘ əŬɘ ŰŬ 10 Gbps. ȼ ŬˊɧůŰŬůɖ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 70-100 ɢɚɛ. ŬɜɎɚɞɔŬ ɛŮ 

Űɞɜ Űɨˊɞ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ əŬɘ Űɞ ůɐɛŬ ˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ. ɆɡɜŮˊɩɠ, 

ˊŮɟɘɞɟɑɕɞɡɜ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŮɜŭɘɎɛŮůɤɜ ŮɜɘůɢɨůŮɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ ɜŬ 

ŭɘŬůɢɑůŮɘ Űɞ ůɐɛŬ ɛɘŬ ɛŮɔɎɚɖ ŬˊɧůŰŬůɖ, əŬɘ ɏɢŮɘ ůɖɛŬɜŰɘəɐ Ŭɜɞɢɐ ůŰɞɜ 

ɗɧɟɡɓɞ. 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ɡɘɞɗɏŰɖůɖ ŰŮɢɜɞɚɞɔɑŬɠ ɞˊŰɘəɩɜ ɘɜɩɜ ůŰɖɜ ˊŬɟɞɢɐ 

ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ Ůɡɟɡɕɤɜɘəɐɠ ˊɟɧůɓŬůɖɠ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɜŬűɏɟŮŰŬɘ ɤɠ Fiber 

To The Home (FTTH) əŬɘ ůɡɜɑůŰŬŰŬɘ ůŰɖɜ əŬŰɎɚɖɝɖ (ɕŮɡɔɩɜ ůɡɜɐɗɤɠ) 

ɞˊŰɘəɩɜ ɘɜɩɜ ůŰɞ ɢɩɟɞ Űɤɜ ůɡɜŭɟɞɛɖŰɩɜ əŬɘ Űɞɜ ŰŮɟɛŬŰɘůɛɧ Űɞɡɠ ɛŮ 

əŬŰɎɚɚɖɚɞ Ůɝɞˊɚɘůɛɧ. ȼ ŰŮɢɜɞɚɞɔɑŬ FTTH ŭɘŬɢɤɟɑɕŮŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ ůŰŬ 

ůɖɛŮɑŬ ŭɘŬəɚɎŭɤůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊŬɗɖŰɘəɧɠ ɐ ŮɜŮɟɔɧɠ Ůɝɞˊɚɘůɛɧɠ. 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ Active Optical Network (AON) əŬɘ Passive 

Optical Network (PON). 

ȷɜɎɛŮůŬ ůŰŬ ˊɞɚɚŬˊɚɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ Űɤɜ ɞˊŰɘəɩɜ 

ɘɜɩɜ ŭɘŬəɟɑɜɞɡɛŮ Űɞ ɢŬɛɖɚɧ əɧůŰɞɠ, Űɞ ɡɣɖɚɧ bandwidth Űɞ ɞˊɞɑɞ ɝŮˊŮɟɜɎ 

əŬŰɎ ŮəŬŰɞɜŰɎŭŮɠ űɞɟɏɠ ŬɡŰɧ Ůɜɧɠ əɞɘɜɞɨ əŬɚɤŭɑɞɡ, Űɖɜ ɛɘəɟɐ ŮɝŬůɗɏɜɖůɖ 

Űɞɡ ůɐɛŬŰɞɠ əŬɗɩɠ əŬɘ Űɘɠ ɛɘəɟɏɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ŮɜɏɟɔŮɘŬ. Ⱥˊɘˊɚɏɞɜ, ɞɘ 

ɞˊŰɘəɏɠ ɑɜŮɠ ŭɘŬɗɏŰɞɡɜ ɛɘəɟɏɠ ŭɘŬůŰɎůŮɘɠ əŬɘ ɓɎɟɞɠ əŬɘ ˊŬɟŬŰɖɟŮɑŰŬɘ ɡɣɖɚɐ 

ŭɘŬɗŮůɘɛɧŰɖŰŬ ˊɞɡ ɞűŮɑɚŮŰŬɘ əɡɟɑɤɠ ůŰɖɜ ŬɜɗŮəŰɘəɐ əŬŰŬůəŮɡɐ Űɤɜ 

ůɨɔɢɟɞɜɤɜ ɞˊŰɘəɩɜ əŬɚɤŭɑɤɜ, ˊɞɡ ɛŮɘɩɜŮɘ ůŰɞ ŮɚɎɢɘůŰɞ Űɞ ŮɜŭŮɢɧɛŮɜɞ 

ŮɝɤŰŮɟɘəɐɠ ɕɖɛɘɎɠ. 

ȰɜŬɠ Ɏɚɚɞɠ ůɢŮŰɘəɧɠ ɧɟɞɠ ɛŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ ŮɑɜŬɘ ɞɘ ůəɞŰŮɘɜɏɠ 

ɞˊŰɘəɏɠ ɑɜŮɠ (Dark Fibers). ɄɟɧəŮɘŰŬɘ ɔɘŬ əɚŬůůɘəɏɠ ɞˊŰɘəɏɠ ɑɜŮɠ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 

ŰɞˊɞɗŮŰɖɛɏɜŮɠ əŬɜɞɜɘəɎ ŬɚɚɎ ˊŬɟŬɛɏɜɞɡɜ ŬɢɟɖůɘɛɞˊɞɑɖŰŮɠ. ȾɎŰɘ ŰɏŰɞɘɞ 

ůɡɛɓŬɑɜŮɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ŮŰŬɘɟŮɑŮɠ Ůˊɘɚɏɔɞɡɜ ɜŬ 

ŮɔəŬŰŬůŰɐůɞɡɜ ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ ɞˊŰɘəɩɜ ɘɜɩɜ Ŭˊɧ Űɘɠ ɡˊɎɟɢɞɡůŮɠ 

ŬɜɎɔəŮɠ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ɢɟɐůɖ. ȰŰůɘ ɚɞɘˊɧɜ, ɞɘ Ůˊɘˊɚɏɞɜ ɞˊŰɘəɏɠ ɑɜŮɠ ɛˊɞɟɞɨɜ 

ɜŬ Ůəɛɘůɗɤɗɞɨɜ ůŮ ɎɚɚŮɠ ŮŰŬɘɟŮɑŮɠ ɐ ɘŭɘɩŰŮɠ ɔɘŬ ˊɟɞůɤˊɘəɐ ɢɟɐůɖ. 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ ˊŬɟŬˊɎɜɤ ŭɘəŰɨɤɜ ɗŬ Ŭɜɐəɞɡɜ 

əŬɘ ŰŬ ɛɖŰɟɞˊɞɚɘŰɘəɎ ŮɡɟɡɕɤɜɘəɎ ŭɑəŰɡŬ ɞˊŰɘəɩɜ ɘɜɩɜ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ 

ŭɖɛɘɞɡɟɔɖɗɞɨɜ ůŰɖ ɢɩɟŬ ɛŬɠ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ Ʉɟɧůəɚɖůɖɠ 93 Űɞɡ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

52 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

Ⱥ́ ɘɢŮɘɟɖůɘŬəɞɨ ɄɟɞɔɟɎɛɛŬŰɞɠ çȾɞɘɜɤɜɑŬ Űɖɠ ɄɚɖɟɞűɞɟɑŬɠè 

(ñbroadband.cti.gr,ò n.d.).» 

 

 

4.2.2 FTTN/FTTC/FTTB/FTTH 

 

Ƀɘ ŰɏůůŮɟŮɘɠ ˊɘɞ ɓŬůɘəɏɠ əŬɘ ŭɘŬŭŮŭɞɛɏɜŮɠ, ůŰɘɠ ɛɏɟŮɠ ɛŬɠ, 

ɡɚɞˊɞɘɐůŮɘɠ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ FTTX ŮɑɜŬɘ ɖ FTTN/C/B əŬɘ H. Fiber to the 

Node, to the Cabin or Curb, to the Building əŬɘ Fiber to the Home. ɆŰɖɜ 

ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ ɛˊɞɟɞɨɛŮ ɜŬ ŭɘŬəɟɑɜɞɡɛŮ ŮɜŭŮɘəŰɘəɎ Űɘɠ ŭɘŬűɞɟɏɠ. 

 

 

 

 

ȺɘəɧɜŬ 4.4: ȷɟɢɘŰŮəŰɞɜɘəɏɠ FTT N/C/B/H 

 

Ŭ) FTTN/FTTC 

 ȳˊɤɠ ŬɜŬűɏɟɞɡɛŮ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ɡˊɞəŮűɎɚŬɘɞ, ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ŭɨɞ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɞˊŰɘəɐ ɑɜŬ ŮɑŰŮ ɛɏɢɟɘ Űɞɜ əɧɛɓɞ 

(FTTN), ŮɑŰŮ ůŰɞ əɟɎůˊŮŭɞ Űɞɡ ˊŮɕɞŭɟɞɛɑɞɡ ɐ ůŰɖɜ əŬɛˊɑɜŬ/ ɜŰɞɡɚɎˊɘ 

(FTTC) Űɞɡ ŮəɎůŰɞŰŮ ˊŬɟɧɢɞɡ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ əŬɘ ŮɑɜŬɘ ɛɘŬ ˊɚŬŰűɧɟɛŬ 

ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ əŬɚɩŭɘŬ ɞˊŰɘəɩɜ ɘɜɩɜ ɩůŰŮ ɜŬ  ŮɝɡˊɖɟŮŰŮɑ 

ˊɞɚɚɞɨɠ ˊŮɚɎŰŮɠ-ůɡɜŭɟɞɛɖŰɏɠ. ȾɎɗŮ ɏɜŬɠ Ŭˊɧ ŬɡŰɞɨɠ Űɞɡɠ ˊŮɚɎŰŮɠ ŮɑɜŬɘ ůŮ 

ůɨɜŭŮůɖ ɛŮ ŬɡŰɐɜ Űɖɜ ˊɚŬŰűɧɟɛŬ ɛɏůɤ ɞɛɞŬɝɞɜɘəɞɨ əŬɚɤŭɑɞɡ ɐ 



ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ (FTTH - Fiber to the Home) 
 

53 
ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ůɡɜŮůŰɟŬɛɛɏɜɞɡ ɕŮɨɔɞɡɠ. ȼ ɞɟɞɚɞɔɑŬ çcurb/əɟɎůˊŮŭɞè ŮɑɜŬɘ ɛɘŬ Ŭűɖɟɖɛɏɜɖ 

ɞɟɞɚɞɔɑŬ əŬɘ ɛˊɞɟŮɑ ŬˊɚɎ ɜŬ ůɖɛŬɑɜŮɘ Űɞ ɑŭɘɞ ŮɨəɞɚŬ ɛɘŬ ŰɞˊɞɗŮŰɖɛɏɜɖ 

ůɡůəŮɡɐ ɐ ɛɘŬ ɜŰɞɡɚɎˊŬ/əŬɛˊɑɜŬ. ɇɡˊɘəɎ ɞˊɞɘɞŭɐˊɞŰŮ ůɨůŰɖɛŬ ɔɘŬ Űɖɜ 

ˊŮɟɎŰɤůɖ ɘɜɩɜ ŮɜŰɧɠ 300 ɛɏŰɟɤɜ  Űɞɡ Ůɝɞˊɚɘůɛɞɨ ɛɏɢɟɘ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ 

Űɞɡ ˊŮɚɎŰɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɔɟɎűŮŰŬɘ ɤɠ FTTC. 

 

ȼ ɞˊŰɘəɐ ɑɜŬ ůŰɞɜ əɧɛɓɞ ɐ Űɖ ɔŮɘŰɞɜɘɎ (FTTN), ɛŮɟɘəɏɠ űɞɟɏɠ ŰŬɡŰɑɕŮŰŬɘ 

əŬɘ ɎɚɚɞŰŮ ŭɘŬəɟɑɜŮŰŬɘ Ŭˊɧ ɞˊŰɘəɏɠ ɑɜŮɠ ɏɤɠ Űɖɜ əŬɛˊɑɜŬ (FTTC) (Silva & 

Henrique, 2005), ŮɑɜŬɘ ɛɘŬ ŬɟɢɘŰŮəŰɞɜɘəɐ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ 

əŬɚɩŭɘŬ ɞˊŰɘəɩɜ ɘɜɩɜ ůŮ ɏɜŬɜ əɧɛɓɞ/ŬůŰɘəɧ əɏɜŰɟɞ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ ɛɘŬ 

ɔŮɘŰɞɜɘɎ. Ƀɘ ˊŮɚɎŰŮɠ ůɡɜɐɗɤɠ ůɡɜŭɏɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ əɧɛɓɞ ɛŮ Űɖ ɢɟɐůɖ 

ˊŬɟŬŭɞůɘŬəɞɨ ɞɛɞŬɝɞɜɘəɞɨ əŬɚɤŭɑɞɡ ɐ ůɡɜŮůŰɟŬɛɛɏɜŬ əŬɚɩŭɘŬ ɕŮɨɔɞɡɠ. ȼ 

ˊŮɟɘɞɢɐ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑŰŬɘ Ŭˊɧ Űɞɜ əɧɛɓɞ ŮɑɜŬɘ ůɡɜɐɗɤɠ ɚɘɔɧŰŮɟɞ Ŭˊɧ ɏɜŬ 

ɛɑɚɘ ůŮ ŬəŰɑɜŬ əŬɘ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ ŬɟəŮŰɏɠ ŮəŬŰɞɜŰɎŭŮɠ ˊŮɚɎŰŮɠ. ȺɎɜ ɖ 

əŬɛˊɑɜŬ ŮɝɡˊɖɟŮŰŮɑ ɏəŰŬůɖ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 300 ɛɏŰɟŬ ůŮ ŬəŰɑɜŬ, ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ ůɡɜɐɗɤɠ ɞɜɞɛɎɕŮŰŬɘ FTTC (McCullough & Don, 2005). 

 

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ FTTN ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊŬɟɞɢɐ Ůɡɟɡɕɤɜɘəɩɜ ɡˊɖɟŮůɘɩɜ, 

ɧˊɤɠ Internet ɡɣɖɚɐɠ ŰŬɢɨŰɖŰŬɠ. ɇŬ ˊɟɤŰɧəɞɚɚŬ ŮˊɘəɞɘɜɤɜɑŬɠ ɡɣɖɚɐɠ 

ŰŬɢɨŰɖŰŬɠ, ɧˊɤɠ ɖ Ůɡɟɡɕɤɜɘəɐ əŬɚɤŭɘŬəɐ ˊɟɧůɓŬůɖ (ůɡɜɐɗɤɠ DOCSIS- 

Data Over Cable Service Interface Specification) ɐ əɎˊɞɘŬ ɛɞɟűɐ ɣɖűɘŬəɐɠ 

ůɡɜŭɟɞɛɖŰɘəɐɠ ɔɟŬɛɛɐɠ (DSL), ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛŮŰŬɝɨ Űɞɡ əɧɛɓɞɡ əŬɘ Űɞɡɠ 

ˊŮɚɎŰŮɠ. Ƀɘ ŰŬɢɨŰɖŰŮɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŭɘŬűɏɟɞɡɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ 

Ŭəɟɘɓɏɠ ˊɟɤŰɧəɞɚɚɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɧůɞ əɞɜŰɎ 

ɓɟɑůəŮŰŬɘ ɞ ˊŮɚɎŰɖɠ Ŭˊɧ Űɞɜ əɧɛɓɞ. 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ  FTTP, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ FTTN ůɡɢɜɎ 

ɢɟɖůɘɛɞˊɞɘŮɑ ŰŬ ɡˊɎɟɢɞɜŰŬ ɞɛɞŬɝɞɜɘəɎ əŬɚɩŭɘŬ ɐ Űɖɜ ɡˊɞŭɞɛɐ 

ůɡɜŮůŰɟŬɛɛɏɜɞɡ ɕŮɨɔɞɡɠ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ůŰɞ ŰŮɚŮɡŰŬɑɞ ɛɑɚɘ əŬɘ 

ŮɑɜŬɘ ůɡɜŮˊɩɠ ɚɘɔɧŰŮɟɞ ŭŬˊŬɜɖɟɐ ɖ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ ŬɡŰɐɠ Űɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ. ɀŬəɟɞˊɟɧɗŮůɛŬ, ɤůŰɧůɞ, Űɞ Ůɨɟɞɠ ɕɩɜɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 
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ɄŬˊŬɥɤɎɜɜɞɡ ȽɤɎɜɜɖɠ ï ɄɚɘɎəŬɠ ɆŰɡɚɘŬɜɧɠ 

ˊɟɞůűɏɟŮɘ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɞ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ˊɞɡ űɏɟɞɡɜ Űɖɜ 

ɑɜŬ ŬəɧɛŬ ˊɘɞ əɞɜŰɎ ůŰɞɜ ůɡɜŭɟɞɛɖŰɐ. 

 

ɀŮ Űɖɜ Ŭˊɞűɡɔɐ ɜɏɤɜ əŬɚɤŭɑɤɜ ɡˊɎɟɢŮɘ ɛŮɑɤůɖ ůŰɞ əɧůŰɞɠ əŬɘ Űɘɠ 

ɡˊɞɢɟŮɩůŮɘɠ Űɤɜ ˊŬɟɧɢɤɜ, ɏŰůɘ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ FTTC əŬɘ ˊɧůɞ ɛɎɚɚɞɜ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ FTTN əɞůŰɑɕŮɘ ɚɘɔɧŰŮɟɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ. ɋůŰɧůɞ, ɏɢŮɘ Ůˊɑůɖɠ 

ɢŬɛɖɚɧŰŮɟɖ ˊɟɞɞˊŰɘəɐ Ůɨɟɞɡɠ ɕɩɜɖɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ FTTP. 

ɆŰɖɜ ˊɟɎɝɖ, Űɞ ůɡɔəɟɘŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ ɘɜɩɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ŭɘŬɗɏůɘɛɞ 

backhaul, ŭɖɚŬŭɐ Űɞ ůɨɜɞɚɞ Űɤɜ ŮɜŭɘɎɛŮůɤɜ çəɟɑəɤɜ-ɡˊɞŭɘəŰɨɤɜè, Űɖ 

ɢɟɐůɖ ɛŮ ɓɎůɖ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ɢɟɏɤůɖɠ ˊɞɡ Ůɛˊɞŭɑɕɞɡɜ Űɖɜ ˊɚɐɟɖ 

Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ ůŰɞ ŰŮɚŮɡŰŬɑɞ ɛɑɚɘ, Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ 

Ůɝɞˊɚɘůɛɞɨ Űɤɜ ˊŮɚŬŰɩɜ, Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ůɡɜŰɐɟɖůɖɠ Űɞɡ Ůɨɟɞɡɠ ɕɩɜɖɠ 

əŬɘ Űɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɘɜɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɞɘəɑɚɞɡɜ Ůɡɟɏɤɠ ɓɎůŮɘ 

Űɞɡ ɔŮɤɔɟŬűɘəɞɨ əŬɘ Űɞɡ əŰɘɟɘŬəɞɨ Űɨˊɞɡ. 

ɀɘŬ ˊŬɟŬɚɚŬɔɐ ŬɡŰɐɠ Űɖɠ ŰŮɢɜɘəɐɠ ɔɘŬ Űɞɡɠ ˊŬɟɧɢɞɡɠ əŬɚɤŭɘŬəɐɠ 

ŰɖɚŮɧɟŬůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛŮ ɏɜŬ ɡɓɟɘŭɘəɧ ůɨůŰɖɛŬ ɞɛɞŬɝɞɜɘəɐɠ ɑɜŬɠ 

(HFC). ɆŮ ŬɡŰɐ Űɖɜ ˊŬɟŬɚɚŬɔɐ ɛŮɟɘəɏɠ űɞɟɏɠ ŭɑɜŮŰŬɘ Űɞ Ŭəɟɤɜɨɛɘɞ FTTLA 

(fiber-to-the-last-amplifier) ŭɖɚŬŭɐ ɖ əŬŰɎɚɖɝɖ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞɜ ŰŮɚŮɡŰŬɑɞ 

ŮɜɘůɢɡŰɐ ůɐɛŬŰɞɠ, ɧŰŬɜ ŬɜŰɘəŬɗɘůŰɎ Űɞɡɠ ŬɜŬɚɞɔɘəɞɨɠ ŮɜɘůɢɡŰɏɠ ɏɤɠ əŬɘ Űɞɜ 

ŰŮɚŮɡŰŬɑɞ ˊɟɘɜ Ŭˊɧ Űɞɜ ˊŮɚɎŰɖ ŮɜɘůɢɡŰɐ (ɐ Űɖ ɔŮɘŰɞɜɘɎ Űɤɜ ˊŮɚŬŰɩɜ). 

ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ ŬɡŰɩɜ Űɤɜ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ŮɑɜŬɘ ůŰɘɠ ȼɜɤɛɏɜŮɠ 

ɄɞɚɘŰŮɑŮɠ əŬɘ Űɞɜ ȾŬɜŬŭɎ, ɧˊɞɡ ɖ ɛŮɔŬɚɨŰŮɟɖ ŬɜɎˊŰɡɝɖ Űɞɡ FTTC 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Ŭˊɧ Űɖɜ ŮŰŬɘɟɑŬ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ BellSouth. ɀŮ Űɖɜ 

ŮɝŬɔɞɟɎ Űɖɠ BellSouth Ŭˊɧ Űɖɜ AT & T, ɖ ŬɜɎˊŰɡɝɖ Űɞɡ FTTC ŰŮɚŮɑɤůŮ. Ƀɘ 

ɛŮɚɚɞɜŰɘəɏɠ ŬɜŬˊŰɨɝŮɘɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɓŬůɑɕɞɜŰŬɘ ůŮ FTTP. ɈˊɎɟɢɞɡůŬ 

ŮɔəŬŰɎůŰŬůɖ FTTC ɛˊɞɟŮɑ ɜŬ ŬűŬɘɟŮɗŮɑ əŬɘ ɜŬ ŬɜŰɘəŬŰŬůŰŬɗŮɑ ɛŮ FTTP 

(Gubbins, 2007).  

ɆŰɖɜ ɢɩɟŬ ɛŬɠ, ɞ ɃɇȺ ŮɑɜŬɘ ɞ ˊɎɟɞɢɞɠ ɞ ɞˊɞɑɞɠ ɏɢŮɘ ŬɜŬˊŰɨɝŮɘ ŬɡŰɏɠ 

Űɘɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɛŮ Űɖɜ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɞ Ŭˊɚɧ əŬűɎɞ 

(KV) ůŮ əŬɛˊɑɜŮɠ (FTTC). ȰŰůɘ ɞɘ ůɡɜŭɟɞɛɖŰɏɠ ůŮ ˊɞɚɚɏɠ ˊŮɟɘɞɢɏɠ ɛˊɞɟɞɨɜ 

ɜŬ ŮˊɤűŮɚɖɗɞɨɜ Űɘɠ ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ. 
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Ƀɘ ˊɎɟɞɢɞɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖɜ ɡɚɞˊɞɑɖůɖ ŬɡŰɩɜ Űɤɜ ŭɨɞ 

ŬɟɢɘŰŮəŰɞɜɘəɩɜ FTTN/C ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ DSL, ADSL, ADSL2+, 

VDSL əŬɘ VDSL2+. ɇŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɝŮəɘɜɞɨɜ Ŭˊɧ ŰŬɢɨŰɖŰŮɠ 128kbps (DSL) 

ɛŮ ŭɡɜŬŰɧŰɖŰŮɠ ɏɤɠ 100mbps ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ VDSL2+ (vectoring) . 

ɆŰɘɠ ɛɏɟŮɠ ɛŬɠ, ɓɎůŮɘ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ɃɇȺ ɏɤɠ Űɞ Űɏɚɞɠ Űɞɡ 2016, ɖ 

ŭɘŬɗŮůɘɛɧŰɖŰŬ ŬɡŰɩɜ Űɤɜ ɡˊɖɟŮůɘɩɜ ɝŮˊŮɟɜɎŮɘ ŰŬ 2.000.000 ɜɞɘəɞəɡɟɘɎ ůŮ 

ɧɚɖ Űɖɜ ȺɚɚɎŭŬ, ɡˊɎɟɢŮɘ ŮəŰŮŰŬɛɏɜɞ ŭɑəŰɡɞ ůŮ ȷŰŰɘəɐ, ŪŮůůŬɚɞɜɑəɖ & 216 

ˊɧɚŮɘɠ/ əɤɛɞˊɧɚŮɘɠ ůŮ ɧɚɖ Űɖɜ ȺɚɚɎŭŬ əŬɘ ɖ ˊɚɖɗɡůɛɘŬəɐ əɎɚɡɣɖ ŬɔɔɑɕŮɘ Űɞ 

50% (ñwww.cosmote.gr,ò n.d.).  

 

ɓ) FTTB 

ɀŮ ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ, ɖ ɞˊŰɘəɐ ɑɜŬ əŬŰŬɚɐɔŮɘ ůŮ əɎˊɞɘɞ əŰɑɟɘɞ 

(FTTB) (ůɡɜɐɗɤɠ ɛɏɢɟɘ Űɞɜ əŬŰŬɜŮɛɖŰɐ) ůŰɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ɞ ɢɩɟɞɠ Űɞɡ 

ŰŮɚɘəɞɨ ɢɟɐůŰɖ, ŬɚɚɎ ŭŮ űŰɎɜŮɘ ɛɏɢɟɘ Űɞ ɢɩɟɞ Űɞɡ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬɜ Űɨˊɞ 

ŮɔəŬŰɎůŰŬůɖɠ əŬɚɤŭɑɤɜ, ɧˊɞɡ Űɞ əŬɚɩŭɘɞ ɞˊŰɘəɩɜ ɘɜɩɜ ˊɖɔŬɑɜŮɘ ůŮ ɏɜŬ 

ůɖɛŮɑɞ ɐ ůŮ ɏɜŬ əɞɘɜɧ əŰɐɛŬ əŬɘ ˊŬɟɏɢŮɘ Űɖ ůɨɜŭŮůɖ ɛŮ ŮɜɘŬɑɞ Űɟɧˊɞ ůŮ 

ůˊɑŰɘŬ, ɔɟŬűŮɑŬ ɐ Ɏɚɚɞɡɠ ɢɩɟɞɡɠ. ȷˊɧ Űɞ ůɖɛŮɑɞ ŬɡŰɧ ɏɤɠ Űɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ 

ɡˊɎɟɢŮɘ ŭɘŬűɞɟŮŰɘəɐ ŮɔəŬŰɎůŰŬůɖ ůɡɜɐɗɤɠ Ŭˊɚɞɨ ɞɛɞŬɝɞɜɘəɞɨ əŬɚɤŭɑɞɡ ɐ 

ŬəɧɛŬ əŬɘ ŬůɨɟɛŬŰɖ ɛŮŰɎŭɞůɖ. Ƀɘ ŮűŬɟɛɞɔɏɠ FTTB ɢɟɖůɘɛɞˊɞɘɞɨɜ ůɡɢɜɎ Űɘɠ 

ŮɜŮɟɔɖŰɘəɏɠ ɐ ˊŬɗɖŰɘəɏɠ ŰŮɢɜɘəɏɠ(AON -PON architecture) ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ 

ɔɘŬ Űɖ ŭɘŬɜɞɛɐ ůɖɛɎŰɤɜ Ŭˊɧ əɞɘɜɧɢɟɖůŰɞ əŬɚɩŭɘɞ ɞˊŰɘəɩɜ ɘɜɩɜ ůŮ 

Ůˊɘɛɏɟɞɡɠ ɜɞɘəɞəɡɟɘɎ ɐ ɔɟŬűŮɑŬ. ɇŮɢɜɘəɏɠ ˊɞɡ ɗŬ ŬɜŬɚɨůɞɡɛŮ ůŰɖ ůɡɜɏɢŮɘŬ. 

 

ȰŰůɘ ɚɞɘˊɧɜ, Űɞ FTTB xɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ůŮ ŮˊɘɢŮɘɟɐůŮɘɠ ŭɘɧŰɘ ɛŮ 

ŬɡŰɐ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɖ ɞˊŰɘəɐ ȲɜŬ űŰɎɜŮɘ ŬəɧɛŬ ˊɘɞ əɞɜŰɎ ůŰɞɜ/ůŰɞɡɠ 

ŰŮɚɘəɞɨɠ ɢɟɐůŰŮɠ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ FTTN əŬɘ FTTC. ȰŰůɘ ůŮ ɏɜŬ 

əŰɐɟɘɞ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ůɨɜŭŮůɖ ɛŮ ɛŮɔŬɚɨŰŮɟɞ Ůɨɟɞɠ ɕɩɜɖɠ ɛŮ 

ŰŬɢɨŰɖŰŮɠ Ɏɜɤ Űɤɜ 100mbps ůŮ download ŬɚɚɎ əŬɘ ůŮ upload. ɇŬɢɨŰɖŰŮɠ ˊɞɡ 

ŰŮɑɜɞɡɜ ɜŬ ŮɑɜŬɘ ŬɜŬɔəŬɑŮɠ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ ůŮ ɏɜŬ ŮɟɔŬůɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ. 
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ɔ) FTTH 

ɆŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ ůˊɑŰɘ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ əŬɘ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɞɡ ɛŬɠ ŮɜŭɘŬűɏɟŮɘ ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ˊŬɟɞɨůŬ ɏɟŮɡɜɎ ɛŬɠ, ɖ 

ɞˊŰɘəɐ ɑɜŬ əŬŰŬɚɐɔŮɘ ɏɤɠ Űɞ ɡɚɘəɧ ŭɘŬɜɞɛɐɠ Űɞɡ ŭɘəŰɨɞɡ ŮůɤŰŮɟɘəɎ Ůɜɧɠ 

ůˊɘŰɘɞɨ, ŬɜŰɘəŬɗɘůŰɩɜŰŬɠ ɧɚɞ Űɞ ŭɑəŰɡɞ ɢŬɚəɞɨ ˊɞɡ ˊɟɞɦˊɐɟɢŮ. ɀŮ ŬɡŰɧɜ 

Űɟɧˊɞ ɛˊɞɟɞɨɜ ɜŬ Ůɔɔɡɖɗɞɨɜ ůŰɞɜ ɢɟɐůŰɖ ůŰŬɗŮɟɏɠ ůɡɜŭɏůŮɘɠ ɛŮ ɛŮɔɎɚŮɠ 

ŰŬɢɨŰɖŰŬɠ, əɎŰɘ Űɞ ɞˊɞɑɞ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ŬɟɢɘŰŮəŰɞɜɘəɏɠ. ȷɡŰɐ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɏɢŮɘ ɛɞɜɞˊɤɚɐůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ 

ŬɜɎˊŰɡɝɖɠ Űɤɜ ŮŰŬɘɟɘɩɜ ŰɖɚŮˊɘəɞɘɜɤɜɑŬɠ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ. 

 

4.3 ȹɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ FTTX 

 

 

ȳˊɤɠ ŬɜŬűɏɟɞɡɛŮ əŬɘ ůŰɞ ˊɟɩŰɞ əŮűɎɚŬɘɞ, ŰŬ əŬɚɩŭɘŬ ɞˊŰɘəɩɜ ɘɜɩɜ 

ŮɑɜŬɘ ɛɘəɟɞůəɞˊɘəɎ ɜɐɛŬŰŬ əŬŰŬůəŮɡŬůɛɏɜŬ Ŭˊɧ ˊɚŬůŰɘəɧ ɐ ɔɡŬɚɑ ŰŬ ɞˊɞɑŬ 

ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ ɔɘŬ ɜŬ ɛŮŰŬűɏɟɞɡɜ Ůɘəɞɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ůŮ ˊɞɚɨ ɡɣɖɚɏɠ 

ŰŬɢɨŰɖŰŮɠ. 

ȾŬɗɩɠ ɞɘ ɞˊŰɘəɏɠ ɑɜŮɠ Ůəˊɏɛˊɞɡɜ ɛɏůɤ űɤŰɧɠ, Űɞ ůɐɛŬ ŭŮɜ ŮɝŬůɗŮɜŮɑ 

ŮɨəɞɚŬ əŬɘ ŬˊɞűŮɨɔŮɘ Űɘɠ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɏɠ ˊŬɟŮɛɓɞɚɏɠ. ɆɡɜŮˊɩɠ, Űɞ ůɐɛŬ 

ŮɑɜŬɘ ˊɞɚɨ ůŰŬɗŮɟɧ, ŮɝŬůűŬɚɑɕɞɜŰŬɠ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ Ůɡɟɡɕɤɜɘəɐ 

ˊɟɧůɓŬůɖ ůŰɞ ȹɘŬŭɑəŰɡɞ əŬŰɎɚɚɖɚɖ ɔɘŬ ɡˊɖɟŮůɑŮɠ ˊɞɚɡɛɏůɤɜ ɡɣɖɚɐɠ 

ŮɡəɟɑɜŮɘŬɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. 

ȹŮŭɞɛɏɜɞɡ ɧŰɘ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ŰŬɝɘŭŮɨɞɡɜ ůŮ ɧɚɖ Űɖ ůɨɜŭŮůɖ ɘɜɩɜ, 

ɢɟŮɘɎɕɞɜŰŬɘ ɏɜŬɜ Űɟɧˊɞ ɜŬ əŬŰŮɡɗɨɜɞɜŰŬɘ ɏŰůɘ ɩůŰŮ ɞɘ ůɤůŰɏɠ ˊɚɖɟɞűɞɟɑŮɠ 

ɜŬ űŰɎɜɞɡɜ ůŰɞɜ ˊɟɞɞɟɘůɛɧ Űɞɡɠ. 

ɈˊɎɟɢɞɡɜ ŮɜŬɚɚŬəŰɘəɎ ůɢɏŭɘŬ ŭɘəŰɨɤɜ ˊɞɡ əŬɗɘůŰɞɨɜ ŭɡɜŬŰɏɠ Űɘɠ 

Ůɡɟɡɕɤɜɘəɏɠ ůɡɜŭɏůŮɘɠ ɘɜɩɜ - ŮɜŮɟɔɎ əŬɘ ˊŬɗɖŰɘəɎ ɞˊŰɘəɎ ŭɑəŰɡŬ 

(PassiveOpticalNetworks ï ActiveOpticalNetworks). ȾɎɗŮ ůɢŮŭɑŬůɖ 

ˊɟɞůűɏɟŮɘ ɏɜŬɜ Űɟɧˊɞ ɜŬ ŭɘŬɢɤɟɘůŰɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ əŬɘ ɜŬ ɟɡɗɛɘůŰɞɨɜ ůŰɖɜ 

ŮˊɘɗɡɛɖŰɐ ŭɘŬŭɟɞɛɐ ɔɘŬ ɜŬ űŰɎůɞɡɜ ůŰɞɜ ˊɟɞɞɟɘůɛɧ Űɞɡɠ. ɇŬ ˊŬɗɖŰɘəɎ əŬɘ 
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ŮɜŮɟɔɎ ŭɑəŰɡŬ ɏɢɞɡɜ ůɡɔəɟɘŰɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ əŬɘ ɛŮɘɞɜŮəŰɐɛŬŰŬ ŬɜɎɚɞɔŬ ɛŮ 

Űɞ ůəɞˊɧ Űɞɡɠ ŰŬ ɞˊɞɑŬ əŬɘ ɗŬ ŰŬ ŬɜŬɚɨůɞɡɛŮ ˊŬɟŬəɎŰɤ. 
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ȾŮűɎɚŬɘɞ 5: FTTH ï ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɞˊŰɘəɐɠ ȲɜŬɠ 

ůŰɖɜ əŬŰɞɘəɑŬ 

 

ȺɘůŬɔɤɔɐ 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ ɞ ɧɟɞɠ FiberToTheX ŬɜŬűɏɟŮŰŬɘ ůŮ əɎɗŮ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŭɘəŰɨɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ ɔɘŬ ɜŬ ŬɜŰɘəŬŰŬůŰɐůŮɘ 

Űɞ ɛŮŰŬɚɚɘəɧ əɨəɚɤɛŬ (ɢŬɚəɧɠ) ɏɤɠ ɏɜŬ ůɖɛŮɑɞ ɉ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɞɡ ɏɢŮɘ ŮˊɘɚŮɢɗŮɑ. ɆŰɖɜ əŬŰɖɔɞɟɑŬ FTTx ɡˊɎɔŮŰŬɘ əŬɘ ɖ 

ŰŮɢɜɞɚɞɔɑŬ FTTH (FiberToTheHome),ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɞˊŰɘəɐ ɑɜŬ ɔɘŬ ɜŬ 

űŰɎůŮɘ ɛɏɢɟɘ Űɞ ŮəɎůŰɞŰŮ ŭɘŬɛɏɟɘůɛŬ ˊɞɡ ɏɢŮɘ ŬɘŰɖɗŮɑ Űɖɜ ŬɜŰɑůŰɞɘɢɖ 

ŮɔəŬŰɎůŰŬůɖ əŬɘ ɞ ŰŮɟɛŬŰɘůɛɧɠ ŬɡŰɐɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɑŰŮ ŮɜŮɟɔɖŰɘəɧɠ (ȷɃɁ 

ŭɑəŰɡɞ) ɧˊɞɡ ɡˊɎɟɢŮɘ ˊŮɟɑˊŰɤůɖ ɖ ɛŮŰŬűɞɟɎ Űɤɜ ůɖɛɎŰɤɜ ɜŬ ɔɑɜŮŰŬɘ ɛŮ 

ŭɘŬűɞɟŮŰɘəɧ ɛɏůɞ ɛɏɢɟɘ Űɖ ůɡůəŮɡɐ, ŮɑŰŮ ˊŬɗɖŰɘəɧɠ (PON ŭɑəŰɡɞ). 

 

5.1 ȹɞɛɐ Ůɜɧɠ ŭɘəŰɨɞɡ FTTH 

 

 H ŭɞɛɐ Ůɜɧɠ ŭɘəŰɨɞɡ FTTH ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘɎűɞɟŬ ůŰɞɘɢŮɑŬ ŰŬ ɞˊɞɑŬ 

Ŭűɞɟɞɨɜ Űɞɜ Űɨˊɞ əŬɘ Űɖ ůɡɔəɏɜŰɟɤůɖ Űɤɜ əŬɚɤŭɑɤɜ ůŰɞ ŮəɎůŰɞŰŮ ŭɑəŰɡɞ. 

ȷɜŬűɞɟɘəɎ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ɢɟɐůŰɖ əŬɘ ˊɟɞɠ 

ŰŬ ɏɝɤ, ŮɑɜŬɘ ŰŬ ˊŬɟŬəɎŰɤ (Keiser, 2006):  

¶ ȺůɤŰŮɟɘəɎ əŬɚɩŭɘŬ ůɡɜŭɟɞɛɖŰɩɜ (Internal cabling), ŮɑɜŬɘ ŬɡŰɎ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ Űɖɜ əŬɚɤŭɑɤůɖ Űɞɡ ůˊɘŰɘɞɨ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ɢɎɚəɘɜŬ. 

¶ ȾŬɚɩŭɘŬ ˊɟɧůɓŬůɖɠ ůɡɜŭɟɞɛɖŰɩɜ (Drop cabling). 

¶ ɆɖɛŮɑŬ ˊɟɧůɓŬůɖɠ ůɡɜŭɟɞɛɖŰɩɜ (Network Access Points ï NAP). 

¶ ȾŬɚɩŭɘŬ ŭɘŬɜɞɛɐɠ (Distribution cabling). 

¶ ɇɞˊɘəɎ ůɖɛŮɑŬ ůɨɔəɚɘůɖɠ (Local convergence point ï LCP). 

¶ ȾŬɚɩŭɘŬ ŰɟɞűɞŭɞůɑŬɠ (Feeder cabling). 

¶ ȾŮɜŰɟɘəɧ ɔɟŬűŮɑɞ (Central Office ï CO) ɐ ůɖɛŮɑɞ ˊŬɟɞɡůɑŬɠ (Point of 

Presence ï POP) ɐ əŮɜŰɟɘəɧ ůɖɛŮɑɞ ɛŮŰŬɔɤɔɐɠ (Central switch point). 
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5.2 ȹɘɎŰŬɝɖ ůɖɛŮɑɞ ˊɟɞɠ ůɖɛŮɑɞ (point-to-point) 

 

ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ůŮ əɎɗŮ ɞɘəɑŬ əŬŰŬɚɐɔŮɘ ɛɘŬ ɔɟŬɛɛɐ ɞˊŰɘəɐɠ 

ɑɜŬɠ, ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɞ ŰɖɚŮűɤɜɘəɧ əɏɜŰɟɞ. ɆŰɖ ŭɘɎŰŬɝɖ ŬɡŰɐ ɡˊɎɟɢŮɘ Űɞ 

ˊɚŮɞɜɏəŰɖɛŬ ɨˊŬɟɝɖɠ Ůɜɧɠ ɛŮɔŬɚɨŰŮɟɞɡ ŭɡɜŬŰɞɨ Ůɨɟɞɡɠ ɕɩɜɖɠ (ɛŮ 

ɛɖŭŮɜɘəɏɠ ŮɜŮɟɔɏɠ ŭɘŬŰɎɝŮɘɠ ˊɞɚɨˊɚŮɝɖɠ).  

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ ŮűŬɟɛɧůŰɖəŮ ŬɟɢɘəɎ ůŰɞɜ ŰɞɛɏŬ Űɤɜ 

ŮˊɘɢŮɘɟɐůŮɤɜ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ əŬɘ Űɘɠ ɛŮɔɎɚŮɠ ŰŬɢɨŰɖŰŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ɡˊɞůŰɖɟɑɝŮɘ (1Gbps) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ əɏɜŰɟɘůŮ Űɞ ŮɜŭɘŬűɏɟɞɜ ŬɟəŮŰɩɜ 

ˊŬɟɧɢɤɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ɞɘəɘŬəɩɜ ůɡɜŭɏůŮɤɜ. ȿɧɔɤ ɧɛɤɠ Űɞɡɠ ɧɔəɞɡ 

əŬɘ Űɖɠ ůɡɛűɧɟɖůɖɠ Űɤɜ əŬɚɤŭɑɤɜ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ůŰɞ ůɖɛŮɑɞ Űɞɡ 

ŰɖɚŮűɤɜɘəɞɨ əɏɜŰɟɞɡ, ɖ ŭɘɎŰŬɝɖ ŬɡŰɐ ŭŮɜ ŮɑɜŬɘ əŬɘ ɖ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ əŬɘ ɔɘô 

ŬɡŰɧ ŭŮɜ ŮɜŭŮɑəɜɡŰŬɘ ůŰɖ ůɖɛŮɟɘɜɐ ŬɟɢɘŰŮəŰɞɜɘəɐ ŭɘəŰɨɤɜ. 

 

5.3 ȺɜŮɟɔɧɠ ȹɘŬɢɤɟɘůɛɧɠ (ȷɃɁ) 

 

 ɀɘŬ Active Optical Network (AON) ŰŮɢɜɞɚɞɔɑŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ 

ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ɔɘŬ Ůɝɞˊɚɘůɛɧ ɛŮŰŬɔɤɔɐɠ, ɧˊɤɠ ŭɟɞɛɞɚɞɔɖŰɏɠ ɐ 

ůɡůůɤɟŮɡŰɐ ŭɘŬəɞˊŰɩɜ ɔɘŬ ɜŬ ŭɘŬɢŮɘɟɘůŰŮɑ Űɖ ŭɘŬɜɞɛɐ Űɞɡ ůɐɛŬŰɞɠ əŬɘ Űɖɜ 

əŬŰŮɨɗɡɜůɖ ůŰɞɡɠ ůɤůŰɞɨɠ ŰŮɚɘəɞɨɠ ɢɟɐůŰŮɠ. ȷɡŰɞɑ ɞɘ ŭɘŬəɧˊŰŮɠ Ŭɜɞɑɔɞɡɜ 

əŬɘ əɚŮɑɜɞɡɜ ɔɘŬ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɧŰɘ ŰŬ ŮɝŮɟɢɧɛŮɜŬ əŬɘ ŮɘůŮɟɢɧɛŮɜŬ ɛɖɜɨɛŬŰŬ 

əɘɜɞɨɜŰŬɘ ˊɟɞɠ Űɖ ůɤůŰɐ əŬŰŮɨɗɡɜůɖ. ɆŮ ŬɡŰɧ Űɞ ůɢɏŭɘɞ, ɞɘ ŭŮůɛŮɡɛɏɜŮɠ 

ɞˊŰɘəɏɠ ɑɜŮɠ əŬŰŮɡɗɨɜɞɜŰŬɘ ůŰɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɤɜ ŰŮɚɘəɩɜ ɢɟɖůŰɩɜ. ȾɎˊɞɘŬ 

Ŭˊɧ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɐɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŮɑɜŬɘ : 

 

¶ Ƀ ŮəɎůŰɞŰŮ ůɡɜŭɟɞɛɖŰɐɠ ɏɢŮɘ ɛɑŬ ŭŮůɛŮɡɛɏɜɖ ɞˊŰɘəɐ ɑɜŬ. 

¶ ɉɟɖůɘɛɞˊɞɘŮɑ ŮɜŮɟɔɎ ůŰɞɘɢŮɑŬ ɧˊɤɠ ŮɜɘůɢɡŰɏɠ, ŬɜŬɛŮŰŬŭɧŰŮɠ, ɐ 

əɡəɚɩɛŬŰŬ ŭɘŬɛɧɟűɤůɖɠ ɔɘŬ ɜŬ ŭɘŬɢŮɘɟɘůŰŮɑ Űɖ ŭɘŬɜɞɛɐ Űɞɡ 

ůɐɛŬŰɞɠ.  
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¶ ɇŬ ŭɑəŰɡŬ ȷɃɁ ɛˊɞɟɞɨɜ ɜŬ əŬɚɨɣɞɡɜ ɏɜŬ Ůɨɟɞɠ ɏɤɠ ˊŮɟɑˊɞɡ 

100 ɢɚɛ., ůŮ ŬɜŰɑɗŮůɖ ɛŮ ɏɜŬ ŭɑəŰɡɞ ɅɃɁ ˊɞɡ ˊŮɟɘɞɟɑɕŮŰŬɘ 

ŰɡˊɘəɎ ůŮ əŬɚɩŭɘɞ ɞˊŰɘəɩɜ ɘɜɩɜ ɛŮ ɛɐəɞɠ ɏɤɠ 20 km. 

¶ ȺɡɏɚɘəŰɖ ɚɨůɖ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ. 

¶ ɇɞ əɧůŰɞɠ ŮɑɜŬɘ ɡɣɖɚɧŰŮɟɞ ůŮ ɏɜŬ əŰɑɟɘɞ ɛŮ ŮɜŮɟɔɎ ŭɑəŰɡŬ ŭɘɧŰɘ 

ŬˊŬɘŰŮɑ ˊŮɟɘůůɧŰŮɟŮɠ ɞˊŰɘəɏɠ ɑɜŮɠ. 

 

 

ȺɘəɧɜŬ 5.1: ȺɜŮɟɔɧɠ ȹɘŬɢɤɟɘůɛɧɠ (ȷɃɁ) 

5.4 ɄŬɗɖŰɘəɧɠ ȹɘŬɢɤɟɘůɛɧɠ (PɃɁ) 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɘɠ ŮɘəɧɜŮɠ 5.1 əŬɘ 5.2, ɞɘ ŭɘŬűɞɟɏɠ Űɤɜ ŭɨɞ ŬɡŰɩɜ 

ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ ŮɑɜŬɘ ůŰɞɜ Űɟɧˊɞ ŭɘŬɢɤɟɘůɛɞɨ Űɞɡ ůɐɛŬŰɞɠ. ɇŬ ˊŬɗɖŰɘəɎ 

ɞˊŰɘəɎ ŭɑəŰɡŬ ŰŮɢɜɞɚɞɔɑŬɠ PON (Passive Optical Network) ɏɢɞɡɜ əŬɘ ŬɡŰɎ ɛɘŬ 

ɞˊŰɘəɐ ɑɜŬ ɛŮŰɎŭɞůɖɠ ůɖɛɎŰɤɜ ɏɤɠ ɏɜŬ ůɖɛŮɑɞ ŬɚɚɎ Ŭˊɧ ŮəŮɑ əŬɘ ɏˊŮɘŰŬ ɔɘŬ 

ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɞ ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɩɜ  ɡˊɎɟɢŮɘ əŬɘ ɏɜŬɠ əŬɗɟɏűŰɖɠ əŬɘ 

ŭɘŬɢɤɟɑɕŮɘ Űɞ ɞˊŰɘəɧ ůɐɛŬ ůŮ ˊɘɞ ˊɞɚɚɎ ŬɜŰɑɔɟŬűŬ ŰŬ ɞˊɞɑŬ ˊɟɞɤɗɞɨɜŰŬɘ 

ˊɟɞɠ Űɞɡɠ ɢɟɐůŰŮɠ.  

ȰŰůɘ ŮˊɘŰɡɔɢɎɜŮŰŬɘ əŬɘ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ əŬɗɩɠ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɖ 

ŰɟɞűɞŭɞůɑŬ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ˊɞɡ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ ůŰŬ ŭɑəŰɡŬ 

ȷɃɁ. ȳɛɤɠ, ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɚɧɔɤ Űɖɠ ŰŮɢɜɘəɐɠ Űɖɠ ˊɞɚɡˊɚŮɝɑŬɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ɛŮŰɎŭɞůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŮɑɜŬɘ ŬɜŬɔəŬɑŬ əŬɘ ɖ ɨˊŬɟɝɖ 

əŬŰɎɚɚɖɚɤɜ ŰŮɟɛŬŰɘəɩɜ ůɡůəŮɡɩɜ ůŰɞ ɢɩɟɞ Űɞɡ ˊŮɚɎŰɖ ɎɟŬ əŬɘ ɛŮɔŬɚɨŰŮɟɞ 

əɧůŰɞɠ. 
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ȾɎˊɞɘŬ Ŭˊɧ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɐɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŮɑɜŬɘ : 

¶ ɀɞɘɟɎɕŮŰŬɘ ɞˊŰɘəɏɠ ɑɜŮɠ ɔɘŬ ɏɜŬ ŰɛɐɛŬ Űɞɡ ŭɘəŰɨɞɡ. 

¶ ȺˊŮɘŭɐ Űɞ Ůɨɟɞɠ ɕɩɜɖɠ ůŮ ɏɜŬ PON ŭŮɜ ŮɑɜŬɘ ŭŮůɛŮɡɛɏɜɞ ůŮ 

ɛŮɛɞɜɤɛɏɜɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ, ɖ ŰŬɢɨŰɖŰŬ ɛŮŰɎŭɞůɖɠ ŭŮŭɞɛɏɜɤɜ 

ɛˊɞɟŮɑ ɜŬ ŮˊɘɓɟŬŭɡɜɗŮɑ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ɛɏɔɘůŰɤɜ ɢɟɧɜɤɜ 

ɢɟɐůɖɠ, űŬɘɜɧɛŮɜɞ ɔɜɤůŰɧ ɤɠ ɚŬɜɗɎɜɞɡůŬ əŬŰɎůŰŬůɖ. ȼ 

əŬɗɡůŰɏɟɖůɖ ŬɡŰɐ ɡˊɞɓŬɗɛɑɕŮɘ ɔɟɐɔɞɟŬ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ 

ɖɢɖŰɘəɧ əŬɘ ɓɑɜŰŮɞ, ɞɘ ɞˊɞɑŮɠ ɢɟŮɘɎɕɞɜŰŬɘ ɏɜŬ ɞɛŬɚɧ ɟɡɗɛɧ ɔɘŬ Űɖ 

ŭɘŬŰɐɟɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ. 

¶ ɉɟɖůɘɛɞˊɞɘŮɑ ɞˊŰɘəɞɨɠ ŭɘŬɢɤɟɘůŰɏɠ ɔɘŬ ɜŬ ŭɘŬɢɤɟɑůŮɘ əŬɘ ɜŬ 

ůɡɔəŮɜŰɟɩůŮɘ Űɞ ůɐɛŬ. 

¶ ȾɎɗŮ űɞɟɎ ˊɞɡ Űɞ ůɐɛŬ ɢɤɟɑɕŮŰŬɘ ɛŮ ŭɨɞ Űɟɧˊɞɡɠ, Űɞ ɐɛɘůɡ Űɖɠ 

ŮɜɏɟɔŮɘŬɠ ˊɖɔŬɑɜŮɘ ˊɟɞɠ ɛɑŬ əŬŰŮɨɗɡɜůɖ əŬɘ Űɞ ɡˊɧɚɞɘˊɞ ɛɘůɧ 

ˊɖɔŬɑɜŮɘ ůŰɞ Ɏɚɚɞ, Ůˊɞɛɏɜɤɠ ŰŬ ŭɑəŰɡŬ PON ɏɢɞɡɜ ɛɘəɟɧŰŮɟɞ 

Ůɨɟɞɠ əɎɚɡɣɖɠ ˊɞɡ ˊŮɟɘɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ɘůɢɨ Űɞɡ ůɐɛŬŰɞɠ. 

¶ ȼ ɘůɢɨɠ ŮɜɏɟɔŮɘŬɠ ŬˊŬɘŰŮɑŰŬɘ ɛɧɜɞ ůŰŬ ɎəɟŬ. 

¶ ȯəŬɛˊŰɖ ɚɨůɖ əŬŰɎɚɚɖɚɖ ɔɘŬ əŬŰɞɘəɑŮɠ. 

¶ ɇŬ ŭɑəŰɡŬ PON ɏɢɞɡɜ ɢŬɛɖɚɧ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ ɛŮ 

ɢŬɛɖɚɧŰŮɟɞ əɧůŰɞɠ ůɡɜŰɐɟɖůɖɠ. 

¶ ɇŬ ŭɑəŰɡŬ PON Ůˊɑůɖɠ ŭɡůəɞɚŮɨɞɡɜ ɜŬ Ŭˊɞɛɞɜɩůɞɡɜ ɛɘŬ 

ŬˊɞŰɡɢɑŬ ɧŰŬɜ ŮɛűŬɜɘůŰŮɑ. 

 

ɇɏɚɞɠ, ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ˊɤɠ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɛŬ 

ůɢɖɛŬŰɘůŰɞɨɜ ɡɓɟɘŭɘəɎ ůɡůŰɐɛŬŰŬ  ɩůŰŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɘ Űɘɠ ŭɨɞ 

ŰŮɢɜɘəɏɠ, ŮɜŮɟɔɏɠ əŬɘ ˊŬɗɖŰɘəɏɠ, ůŮ ɞɟɘůɛɏɜŬ ůɡůŰɐɛŬŰŬ FTTH 

(ñwww.hymax.co.za,ò n.d.).  
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ȺɘəɧɜŬ 5.2: ɄŬɗɖŰɘəɧɠ ȹɘŬɢɤɟɘůɛɧɠ (PɃɁ) 

5.5 ɈɓɟɘŭɘəɎ ŭɑəŰɡŬ PON 

 

ɇŬ ŭɑəŰɡŬ ŬɡŰɞɨ ŮɑɜŬɘ ɏɜŬɠ ůɡɜŭɡŬůɛɧɠ Űɞˊɞɚɞɔɘɩɜ ŮɜŮɟɔɖŰɘəɩɜ AON, 

ˊŬɗɖŰɘəɩɜ PON əŬɘ Home Run ŭɘəŰɨɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůɡɜŭɡŬůɛɧɠ Ŭˊɧ 

AON əŬɘ PON ŭɑəŰɡŬ ůɡɜŭɡɎɕŮɘ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ əŬɘ Űɤɜ ŭɨɞ Űɨˊɤɜ 

ŭɘəŰɨɤɜ, Ŭűɞɨ ůŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɖ ŬˊɧůŰŬůɖ ˊɞɡ əŬɚɨˊŰŮɘ ɏɜŬ 

ŰɏŰɞɘɞ ŭɑəŰɡɞ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ ŬɡŰɐ ˊɞɡ ɗŬ əɎɚɡˊŰŮ ɏɜŬ ˊŬɗɖŰɘəɧ ŭɑəŰɡɞ, 

Ůɜɩ ɏɢŮɘ əŬɘ ˊɘɞ Ŭˊɚɐ ɡˊɞŭɞɛɐ Ŭˊɧ ɏɜŬ ȷɃɁ ŭɑəŰɡɞ. 

Ⱥˊɑůɖɠ, Ɏɚɚɞɠ ůɡɜŭɡŬůɛɧɠ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Home Run ŭɑəŰɡɞ 

ɛŬɕɑ ɛŮ ˊŬɗɖŰɘəɧ PON ŭɑəŰɡɞ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ůŮ ɛŮɟɘəɎ ŭɑəŰɡŬ, 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɨɞ ŬˊɞəɚŮɘůŰɘəɏɠ ɞˊŰɘəɏɠ ɑɜŮɠ ɔɘŬ Űɞ ůɡɜŭɟɞɛɖŰɐ. ȼ 

ˊɟɩŰɖ ɑɜŬ ŭɑɜŮɘ ŰɖɚŮűɤɜɑŬ, ɓɑɜŰŮɞ əŬŰɎ ŬˊŬɑŰɖůɖ (video on demand) əŬɘ 

ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ, Ůɜɩ ɖ ŭŮɨŰŮɟɖ ɑɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɛŮŰɎŭɞůɖ 

ŰɖɚŮɧɟŬůɖɠ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ, ɛɏůɤ ɢɟɐůɖɠ PON Ůɝɞˊɚɘůɛɞɨ ůŰɞ əŮɜŰɟɘəɧ 

ɔɟŬűŮɑɞ. 

ȼ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɔɘŬ ɏɜŬ ŭɑəŰɡɞ ˊɟɧůɓŬůɖɠ 

ůɡɢɜɎ ŬˊŬɘŰŮɑ ŮɜŭŮɚŮɢɐ ŮɝɏŰŬůɖ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ŭŮɜ ɡˊɎɟɢŮɘ ɜɘəɖŰɐɠ 

Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ŰɞˊɞɚɞɔɑŮɠ, Ŭűɞɨ ůŰɖɜ ŬɔɞɟɎ ŭɘŬűɞɟŮŰɘəɏɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ 

ŰŬɘɟɘɎɕɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ɏɢɞɡɜ ɞɘ ŰŮɢɜɘəɏɠ əŬɘ Ůɛˊɞɟɘəɏɠ 

ɛŮɚɏŰŮɠ. ɆŰɞ ŮˊɧɛŮɜɞ ůɢɐɛŬ (ȺɘəɧɜŬ 5.3) űŬɑɜŮŰŬɘ ɖ ŮɘəɧɜŬ Ůɜɧɠ ŭɘəŰɨɞɡ ˊɞɡ 

ůɡɜŭɡɎɕŮɘ AON əŬɘ PON ŰɞˊɞɚɞɔɑŮɠ  (Hadjifotiou, Grace, & Tuomi., 2005). 
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ȺɘəɧɜŬ 5.3: ɈɓɟɘŭɘəɎ ŭɑəŰɡŬ PON 

5.6 Home Run ŭɑəŰɡŬ 

 

ȼ Home Run ŬɟɢɘŰŮəŰɞɜɘəɐ (Ŭɚɚɘɩɠ ŬɜŬűɏɟŮŰŬɘ əŬɘ ůŬɜ Ŭˊɧ ůɖɛŮɑɞ ůŮ 

ůɖɛŮɑɞ ŬɟɢɘŰŮəŰɞɜɘəɐ ï point to point/ P2P ɐ ůŬɜ single star) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ɞˊŰɘəɏɠ ɑɜŮɠ ˊɞɡ ŮɑɜŬɘ ŬˊɞəɚŮɘůŰɘəɏɠ ɔɘŬ Űɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ Ŭˊɧ Űɞ ůɖɛŮɑɞ 

ɛŮŰŬɔɤɔɐɠ ɛɏɢɟɘ Űɘɠ əŬŰɞɘəɑŮɠ Űɞɡɠ ůŰŬ ONTs (Optical Network Terminal). ȼ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ ŮɑɜŬɘ Ŭəɟɘɓɐ, ɔɘŬŰɑ ŬˊŬɘŰŮɑ ůɖɛŬɜŰɘəɎ ˊŮɟɘůůɧŰŮɟɖ ɞˊŰɘəɐ 

ɑɜŬ ŬɚɚɎ əŬɘ ˊŮɟɘůůɧŰŮɟɞ ŮɜŮɟɔɧ Ůɝɞˊɚɘůɛɧ ï OLT (Optical Line Termination) 

ï ůŰɞ əŮɜŰɟɘəɧ ɔɟŬűŮɑɞ (ůɡɔəŮəɟɘɛɏɜŬ ɛɑŬ OLT ɗɨɟŬ ɔɘŬ əɎɗŮ ůˊɑŰɘ ɐ ŭɨɞ Ŭɜ 

ŭŮɜ ɡˊɎɟɢŮɘ ŰŮɢɜɞɚɞɔɑŬ WDM). Ƀɘ ůɡɜŭɟɞɛɖŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɓɟɑůəɞɜŰŬɘ ůŮ 

ŬˊɧůŰŬůɖ ɛɏɢɟɘ əŬɘ 80 ɢɘɚɘɧɛŮŰɟŬ Ŭˊɧ Űɞ əŮɜŰɟɘəɧ ɔɟŬűŮɑɞ. ȷɡŰɐ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŮɑɜŬɘ ŬɟəŮŰɎ ŮɚəɡůŰɘəɐ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɔɘŬ Űɞ 

ɢɟɐůŰɖ, ŬɚɚɎ ɛŮ ɡɣɖɚɎ əɧůŰɖ, ɚɧɔɤ Űɤɜ ˊɞɚɚɩɜ ŬɜŮɝɎɟŰɖŰɤɜ əŬɚɤŭɑɤɜ 

ɘɜɩɜ, əɎɜɞɜŰŬɠ Űɞ ŭɑəŰɡɞ ɛŮɟɘəɏɠ űɞɟɏɠ Ɏɓɞɚɞ əŬɘ Ŭəɟɘɓɧ ůŰɖ ůɡɜŰɐɟɖůɖ.  

ɆŮ ɛɘŬ ŰɞˊɞɚɞɔɑŬ Home Run, ɞɘ ŭɘŬŭɟɞɛɏɠ Űɞɡ ŭɘəŰɨɞɡ ɛˊɞɟɞɨɜ ɜŬ 

ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ˊɞɚɚŬˊɚɎ ŰɛɐɛŬŰŬ əŬɚɤŭɑɤɜ ɘɜɩɜ, ŰŬ ɞˊɞɑŬ ŮɜɩɜɞɜŰŬɘ 

ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ůɡɜŭŮŰɐɟŮɠ (connectors) ɐ ɛŮ ɛɧɜɘɛŮɠ ůɡɜŭɏůŮɘɠ (splices). 

ɋůŰɧůɞ, Űɞ ɛɞɜɞˊɎŰɘ Ŭˊɧ Űɞ əŮɜŰɟɘəɧ ɔɟŬűŮɑɞ ɏɤɠ Űɘɠ əŬŰɞɘəɑŮɠ Űɤɜ 

ůɡɜŭɟɞɛɖŰɩɜ ˊɎɜŰŬ ŮɑɜŬɘ ůɡɜŮɢɏɠ əŬɘ ŭŮ ŭɘŬəɧˊŰŮŰŬɘ ůŮ əɎˊɞɘɞ ůɖɛŮɑɞ Űɞɡ 

ŭɘəŰɨɞɡ. 
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ȺɘəɧɜŬ 5.4: ɃˊŰɘəɧ ŰŮɟɛŬŰɘəɧ ŭɘəŰɨɞɡ Home Run 

 

5.7 ȹɑəŰɡŬ TDM PONs 

 

ɇŬ ˊŬɗɖŰɘəɎ ŭɑəŰɡŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɞɚɨ ŮɑɜŬɘ ŬɡŰɎ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŮ TDM ŰŮɢɜɞɚɞɔɑŬ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ. ɄɎɜɤ ůŮ ŬɡŰɎ ŮűŬɟɛɧɕɞɜŰŬɘ 

ɞɘ ɓŬůɘəɏɠ Ŭɟɢɏɠ Űɞɡ TDM (ˊɞɚɡˊɚŮɝɑŬ ɛŮ ŭɘŬɑɟŮůɖ ɢɟɧɜɞɡ) ɔɘŬ Űɖ ɛŮŰɎŭɞůɖ 

ŭŮŭɞɛɏɜɤɜ. ȿŮɘŰɞɡɟɔɞɨɜ ɛɧɜɞ ɛŮ ɛɘŬ Ŭˊɚɐ ɞˊŰɘəɐ ɑɜŬ əŬɘ ɧŰŬɜ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ 

ɛɘŬ Ŭɛűɑŭɟɞɛɖ ɛŮŰɎŭɞůɖ ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɘ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ WDM. ȾŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɚɐɣɖɠ ŭŮŭɞɛɏɜɤɜ, ůŰɖɜ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ ɖ əŬŰɎɚɚɖɚɖ 

əɟɡˊŰɞɔɟɎűɖůɖ, ɔɑɜŮŰŬɘ ɛŮŰɎŭɞůɖ TDM  ůŮ ˊɞɚɚɞɨɠ ŭɘŬűɞɟŮŰɘəɞɨɠ 

ˊŬɟŬɚɐˊŰŮɠ, Ůɜɩ ůŰɖɜ ŬˊɞůŰɞɚɐ ɡˊɎɟɢŮɘ ɛɘŬ TDMA ɛŮŰɎŭɞůɖ ɛŮ ůɡɜŮɢŮɑɠ 

ɟɘˊɏɠ ɛŮŰŬŭɧůŮɤɜ ˊɞɡ ɔɑɜɞɜŰŬɘ ɏŰůɘ ɩůŰŮ ɜŬ ɛɖɜ ˊŮɟɘɞɟɑɕɞɜŰŬɘ, Ŭɜ ɧɢɘ ɜŬ 

ŬˊɞəɚŮɑɞɜŰŬɘ Űɡɢɧɜ ŮˊɘəŬɚɨɣŮɘɠ. 

 Ƀɘ ́ɘɞ ůɡɜɖɗɘůɛɏɜŮɠ əŬŰɖɔɞɟɑŮɠ, ůŰɖ ůɖɛŮɟɘɜɐ Ůˊɞɢɐ, Űɤɜ TDM PONs 

ŮɑɜŬɘ ŬɡŰɎ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ȷɇɀ (Asynchronous ɇransfer ɀode) ŰŬ 

ɚŮɔɧɛŮɜŬ APONs ɐ BPONs (Broadband PONs) əŬɘ ŰŬ GPONs (1 Gbps) 

əŬɗɩɠ əŬɘ ŬɡŰɎ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ Ethernet ŰŮɢɜɞɚɞɔɑŬ, ŰŬ ɚŮɔɧɛŮɜŬ 

EPONs (Lam, 2007). ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ɄɑɜŬəŬɠ 1) ŮɛűŬɜɑɕɞɜŰŬɘ 

ůɡɔəɟɘŰɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ ˊŬɟŬˊɎɜɤ əŬŰɖɔɞɟɘɩɜ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

ˊɚɖɟɞűɞɟɑŮɠ ŬɡŰɩɜ. 
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ɉŬɟŬəŰɖɟɘůŰɘəɎ BPON EPON GPON 

ɄɟɧŰɡˊɞ 
ITU (G.983.x) 

(FSAN) 
IEEE 802.3ah (EFM) ITU (G.984.x) 

ȿɐɣɖ 622 Mbps 1.2 Gbps 622M, 1.2G, 2.4G 

ȷˊɞůŰɞɚɐ 155 Mbps 1.2 Gbps 622M, 1.2G, 2.4G 

ɀɏɔɘůŰɖ 

ŬˊɧůŰŬůɖ 
20 km 20 km 20 km 

ɀɏɔɘůŰɞɠ 

ŭɘŬɢɤɟɘůɛɧɠ 
1:32 1:32 1:32, 1:64, 1:128 

ɇɨˊɞɠ 

ɛŮŰɎŭɞůɖɠ 
ȷɇɀ (IP over ATM) Ethernet 

GEM (ATM, IP, 

TDM) 

ūɤɜɐ VoATM VoIP 
VoATM, VoIP, 

VoTDM 

ȸɑɜŰŮɞ RF Video, IP Video RF Video, IP Video RF Video, IP Video 

QOS ATM, DBA (VLAN) Ethernet (VLAN) 
GEM (ATM, IP, 

TDM) 

ŪŮŰɘəɎ 

ȾɧůŰɞɠ, 

ȹɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ, 

ȾɚɖɟɞɜɞɛɘɎ ȷɇɀ 

ȾɧůŰɞɠ, ȾɚɖɟɞɜɞɛɘɎ 

Ethernet 

ȺɡŮɚɘɝɑŬ, ɀɏɔɘůŰɞɠ 

ŭɘŬɢɤɟɘůɛɧɠ 

ȷɟɜɖŰɘəɎ 
Ⱥɨɟɞɠ ɛŮŰɎŭɞůɖɠ, 

ȹɘŬɢŮɑɟɘůɖ Ŭˊɧ ATM 

TDM, ATM, QoS, 

ȹɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ 

ȾɧůŰɞɠ, 

ȹɘŬɗŮůɘɛɧŰɖŰŬ 

əɡəɚɤɛɎŰɤɜ 

ɄɑɜŬəŬɠ 1 

 

Á ITU ï T G.983 APON (ATM PON): ɇɞ Ŭɟɢɘəɧ ˊɟɤŰɧəɞɚɚɞ ɔɘŬ PON. 

ȷɜŬˊŰɨɢŰɖəŮ əɡɟɑɤɠ ɔɘŬ ŮűŬɟɛɞɔɏɠ ŮˊɘɢŮɘɟɐůŮɤɜ əŬɘ ɧɢɘ ɔɘŬ ɔŮɜɘəɐ 

ɢɟɐůɖ əŬɘ ɓŬůɑɕŮŰŬɘ ůŰɞ ATM ˊɟɤŰɧəɞɚɚɞ. 
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Á ITU ï T G.983 BPON (Broadband PON): ȺɑɜŬɘ ɖ ɛŮŰŮɝɏɚɘɝɖ Űɞɡ APON 

əŬɘ ɔɘŬ ŬɡŰɧ ɘůŰɞɟɘəɎ ŮɑɜŬɘ Ŭˊɧ ŰŬ ˊɟɩŰŬ ˊɟɧŰɡˊŬ ˊɞɡ 

ˊŬɟɞɡůɘɎůŰɖəŬɜ. ɄɟɞůɗɏŰŮɘ ɡˊɞůŰɐɟɘɝɖ ɔɘŬ WDM, ɡɣɖɚɧŰŮɟɖ 

ɟɡɗɛŬˊɧŭɞůɖ, ŭɡɜŬɛɘəɐ Ŭˊɧŭɞůɖ ɢɤɟɖŰɘəɧŰɖŰŬɠ əŬɘ ŮˊɘɓɘɤůɘɛɧŰɖŰŬ. 

ɆɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ Űɞ ˊɟɧŰɡˊɞ OMCI ɔɘŬ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ 

ɛŮŰŬɝɨ OLT əŬɘ ɃɁU/ ɃɁɇ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŬɜɎɛɘɝɖ ůɡůəŮɡɩɜ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɞɨɠ əŬŰŬůəŮɡŬůŰɏɠ. ɀɑŬ Űɡˊɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ BPON 

ˊŬɟɏɢŮɘ 622 Mbps (OC-12) downstream əŬɘ 155 Mbps (OC ï 3) ɔɘŬ 

upstream, Ŭɜ əŬɘ Űɞ ˊɟɧŰɡˊɞ ɡˊɞůŰɖɟɑɕŮɘ ɗŮɤɟɖŰɘəɎ əŬɘ ɛŮɔŬɚɨŰŮɟŮɠ 

ŰŬɢɨŰɖŰŮɠ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ BPON ŮɑɜŬɘ ŬɟəŮŰɎ ŮɡɏɚɘəŰɖ əŬɘ 

ˊɟɞůŬɟɛɧɕŮŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɎ ůŮɜɎɟɘŬ. ɇɞ ˊɟɤŰɧəɞɚɚɞ ATM, ůŰɞ 

ɞˊɞɑɞ ɓŬůɑɕŮŰŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ BPON, ˊŬɟɏɢŮɘ ůŰɐɟɘɝɖ ɔɘŬ 

ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ɡˊɖɟŮůɘɩɜ ɛɏůɤ Ůˊɘˊɏŭɤɜ ˊɟɞůŬɟɛɞɔɐɠ. ɇɞ 

ɛɘəɟɧ ɛɏɔŮɗɞɠ Űɤɜ ATM əŮɚɘɩɜ əŬɘ ɖ ɢɟɐůɖ Ůɘəɞɜɘəɩɜ əŬɜŬɚɘɩɜ, 

ŮˊɘŰɟɏˊɞɡɜ Űɖ ŭɏůɛŮɡůɖ ŭɘŬɗɏůɘɛɞɡ Ůɨɟɞɡɠ ɕɩɜɖɠ ůŰɞɡɠ ŰŮɚɘəɞɨɠ 

ɢɟɐůŰŮɠ ɛŮ ůɤůŰɐ ŭɘŬɓɎɗɛɘůɖ. Ⱥˊɘˊɚɏɞɜ, ɖ ɡɚɞˊɞɑɖůɖ ATM ůŮ ŭɑəŰɡŬ 

əɞɟɛɞɨ ɛɖŰɟɞˊɞɚɘŰɘəɩɜ ŭɘəŰɨɤɜ əŬɘ ɖ Ůɨəɞɚɖ ŭɘŬůɨɜŭŮůɖ ɛŮ 

ŰŮɢɜɞɚɞɔɑŮɠ SONET/ SDH ŮˊɘŰɟɏˊŮɘ Űɖ ɢɟɐůɖ ɛɧɜɞ Ůɜɧɠ ˊɟɤŰɞəɧɚɚɞɡ 

Ŭˊɧ ɏɜŬ ɢɟɐůŰɖ ůŰɞɜ Ɏɚɚɞ. ɋůŰɧůɞ, ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ ATM ůŰɎɗɖəŬɜ Ůɛˊɧŭɘɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ BPON 

ŭɘəŰɨɤɜ, ɔɘŬŰɑ ɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ ˊɞɡ ɏɢɞɡɜ ŮɑɜŬɘ ɛŮɔɎɚɖ əŬɘ ˊɞɚɚɏɠ 

űɞɟɏɠ ˊŮɟɘŰŰɐ. 

Á ITU ï T G.984 GPON (Gigabit PON): ȳůɞɜ ŬűɞɟɎ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ, 

ŮɑɜŬɘ ɖ ɛŮŰŮɝɏɚɘɝɖ Űɞɡ ˊɟɞŰɨˊɞɡ BPON, Ŭɜ əŬɘ ŭŮ ɓŬůɑɕŮŰŬɘ ɛɧɜɞ ůŰɞ 

ˊɟɤŰɧəɞɚɚɞ ATM ɧˊɤɠ ůŰŬ BPON ůɡůŰɐɛŬŰŬ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɘŬ 

ŬɟəŮŰɎ ŬˊɚɧŰŮɟɖ ɔŮɜɘəɐ ŭɘŬŭɘəŬůɑŬ ˊɚŬɘůɘɞˊɞɑɖůɖɠ (Generic Framing 

Procedure ï GFP), ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɢŮɘ ɡˊɖɟŮůɑŮɠ űɤɜɐɠ əŬɘ 

ŭŮŭɞɛɏɜɤɜ. ɇɞ ɛŮɔɎɚɞ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ GPON ŮɑɜŬɘ ɧŰɘ ɞɘ 

ŭɘŬůɡɜŭɏůŮɘɠ ůŮ ɧɚŮɠ Űɘɠ ɡˊɖɟŮůɑŮɠ ˊŬɟɏɢɞɜŰŬɘ əɘ ɏŰůɘ ŰŬ ˊŬəɏŰŬ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŰɖ ŭɘŬŭɘəŬůɑŬ GFP əŬɘ Ŭɜɐəɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɎ 

ˊɟɤŰɧəɞɚɚŬ, ɛˊɞɟɞɨɜ ɜŬ ŬˊɞůŰŬɚɞɨɜ ůŰɖ űɡůɘəɐ Űɞɡɠ ɛɞɟűɐ. 

ȺˊɘŰɟɏˊŮɘ ɡɣɖɚɧŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ, Ŭɡɝɖɛɏɜɖ ŬůűɎɚŮɘŬ, əŬɘ Ůˊɘɚɞɔɐ 

ˊɟɤŰɞəɧɚɚɞɡ (ATM, GEM, Ethernet). ȼ Űɡˊɘəɐ ŰŬɢɨŰɖŰŬ ŮɑɜŬɘ 2.488 

http://en.wikipedia.org/wiki/ITU-T
http://en.wikipedia.org/wiki/G.983
http://en.wikipedia.org/wiki/OC-12
http://en.wikipedia.org/wiki/OC-3
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Gbps downstream əŬɘ 1.244 Gbps upstream. ɆɐɛŮɟŬ ɖ GPON ŮɑɜŬɘ Űɞ 

ˊɟɧŰɡˊɞ Ůˊɘɚɞɔɐɠ ɛŮɔɎɚɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ űɞɟɏɤɜ əɡɟɑɤɠ Űɖɠ 

ȷɛŮɟɘəɐɠ. 

Á ȽȺȺȺ 802.3ah EPON ɐ GEPON (Ethernet PON): ȺɑɜŬɘ ɏɜŬ ˊɟɧŰɡˊɞ 

Űɖɠ IEEE ɛŮ ɢɟɐůɖ ŬˊɞəɚŮɘůŰɘəɎ Ethernet ɔɘŬ Űɖɜ ŮɜɗɡɚɎəɤůɖ Űɤɜ 

ˊŬəɏŰɤɜ ŭŮŭɞɛɏɜɤɜ. ɇɞ 802.3ah ŮɑɜŬɘ ˊɚɏɞɜ ɛɏɟɞɠ Űɞɡ ˊɟɞŰɨˊɞɡ 

IEEE 802.3. ɃɚɞəɚɖɟɩɗɖəŮ ɤɠ ɛɏɟɞɠ Űɞɡ Ethernet First Mile (EFM). 

ɉɟɖůɘɛɞˊɞɘŮɑ ŬˊɚɞˊɞɘɖɛɏɜŬ ˊɚŬɑůɘŬ əŬŰɎ 802.3 Ethernet ɛŮ 

ůɡɛɛŮŰɟɘəɏɠ ŰŬɢɨŰɖŰŮɠ 1 Gbps əŬɘ ůŰɘɠ ŭɨɞ əŬŰŮɡɗɨɜůŮɘɠ. ȰɢŮɘ 

ŬˊŮɟɘɧɟɘůŰɞ ɗŮɤɟɖŰɘəɧ ɚɧɔɞ ŭɘŬɢɤɟɘůɛɞɨ (splitting rate) əŬɘ ˊɟŬəŰɘəɎ 

ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ 1:64 ɛŮ űɗɖɜɧŰŮɟɞ Ůɝɞˊɚɘůɛɧ Ŭˊô ɧŰɘ ɖ GPON. 

ɇɞ EPON ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ Űɧůɞ ɔɘŬ ŮűŬɟɛɞɔɏɠ Ŭˊɚɩɜ ŭŮŭɞɛɏɜɤɜ ŬɚɚɎ 

əŬɘ ɔɘŬ ˊɚɐɟŮɘɠ ɡˊɖɟŮůɑŮɠ űɤɜɐɠ əŬɘ video. ɆɐɛŮɟŬ ŮɑɜŬɘ 

ŮɔəŬŰŮůŰɖɛɏɜŮɠ ˊŮɟɑˊɞɡ 15 ŮəŬŰɞɛɛɨɟɘŬ ɗɨɟŮɠ EPON. ɀŮ Űɖɜ 

Ůɛˊɚɞəɐ Űɖɠ ȾɑɜŬɠ ůŰɖɜ ŮɜŰŬŰɘəɐ ŬɜɎˊŰɡɝɖ ŭɘəŰɨɤɜ EPON, ɖ 

ŮɔəŬŰŮůŰɖɛɏɜɖ ɓɎůɖ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŬɜɏɓŮɘ ůŰɘɠ 20 ŮəŬŰɞɛɛɨɟɘŬ ɗɨɟŮɠ 

ɏɤɠ Űɞ Űɏɚɞɠ Űɞɡ 2008. 

Á IEEE 802.3av 10G-EPON (10 Gigabit Ethernet PON): ȺɑɜŬɘ ɏɜŬ 

ˊɟɧŰɡˊɞ Űɖɠ IEEE Task Force ɔɘŬ ɡˊɞůŰɐɟɘɝɖ Ŭɡɝɖɛɏɜɤɜ ŬˊŬɘŰɐůŮɤɜ 

ɏɤɠ 10 Gbps əŬɘ ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ Űɞ 802.3ah EPON. ɇɞ 10GigEPON 

ɢɟɖůɘɛɞˊɞɘŮɑ ŭɘŬəɟɘŰɎ ɛɐəɖ əɨɛŬŰɞɠ ɔɘŬ 10G əŬɘ 1G downstream, Ůɜɩ 

ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ əɞɘɜɧ ɛɐəɞɠ əɨɛŬŰɞɠ əŬɘ ɔɘŬ 10G əŬɘ 1G 

upstream ɛŮ ŭɘŬɢɤɟɘůɛɧ ATDMA . ɄɟɞŭɘŬɔɟɎűŮŰŬɘ Űɧůɞ ɖ ɎɛŮůɖ 

ɢɟɐůɖ Űɞɡ Ŭˊɧ Űɘɠ ŬůɘŬŰɘəɏɠ ɢɩɟŮɠ ɧůɞ əŬɘ ɞ ɛŮɚɚɞɜŰɘəɧɠ ůɡɜŭɡŬůɛɧɠ 

Űɞɡ ɛŮ əɎˊɞɘŬ ɛɞɟűɐ WDM-PON ůŰŬ ɎəɟŬ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ ˊɞɚɚŬˊɚɩɜ ɛɖəɩɜ əɨɛŬŰɞɠ əŬɘ ůŰɘɠ ŭɨɞ 

əŬŰŮɡɗɨɜůŮɘɠ. 

 

5.8 ɄɟɤŰɧəɞɚɚŬ ATM əŬɘ Ethernet  

 

 ɇŬ ˊɟɤŰɧəɞɚɚŬ ŰŮɢɜɞɚɞɔɑŬɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ɛŮŰɎŭɞůɖ Űɤɜ 

ɣɖűɘŬəɩɜ ůɖɛɎŰɤɜ ɛɏůɤ Űɖɠ ɞˊŰɘəɐɠ ɑɜŬɠ əŬɗɩɠ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ Űɖ ɟɞɐ Űɤɜ 
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ŭŮŭɞɛɏɜɤɜ (upstream- downstream) əŬɘ Űɖɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ əɑɜɖůɖ. ɇŬ 

ˊɟɤŰɧəɞɚɚŬ ATM əŬɘ Ethernet ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ FTTH, ůŮ ɞˊŰɘəɎ əŬɘ ɖɚŮəŰɟɘəɎ ůɐɛŬŰŬ. 

ȳůɞɜ ŬűɞɟɎ Űɞ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɧ ATM ŭɑəŰɡɞ (Asynchronous Transfer 

Mode), ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ŮɝŮɚɘɔɛɏɜɖ ɛɞɟűɐ ŰɖɚŮűɤɜɘəɞɨ ŭɘəŰɨɞɡ ɧˊɞɡ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ůɨɜŭŮůɖ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ. ȿŮɘŰɞɡɟɔŮɑ ɤɠ ɛɖɢŬɜɘůɛɧɠ ˊɞɡ 

ɛŮŰŬűɏɟŮɘ ˊŬəɏŰŬ ŭŮŭɞɛɏɜɤɜ, ˊɞɡ ŮɑɜŬɘ ɛɘəɟɎ əŬɘ ɏɢɞɡɜ əŬɗɞɟɘůɛɏɜɞ ɛɐəɞɠ, 

ŬəɧɛŬ əŬɘ ɧŰŬɜ ɖ ŮˊɘəɞɘɜɤɜɑŬ ɏɢŮɘ ŭɘŬəɞˊŮɑ. ȾŬɗɩɠ ɡˊɎɟɢɞɡɜ ˊɞɚɚɏɠ ůŮɘɟɏɠ 

ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ (strings) ůŰŬ ŭŮŭɞɛɏɜŬ ŭɘŬŭɘəŰɨɞɡ (IP protocol), ŬɡŰɏɠ 

ŭɘŬůˊɩɜŰŬɘ ůŮ ˊɞɚɚɎ ATM ˊŬəɏŰŬ. ȷɡŰɎ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ ɢɟŮɘɎɕŮŰŬɘ ɜŬ 

ůɡɔəɟŬŰɞɨɜ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůŰɞ Űɏɚɞɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ ɗŬ ŭɩůɞɡɜ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŰŬ ŭŮŭɞɛɏɜŬ ɜŬ ůɡɜŬɟɛɞɚɞɔɖɗɞɨɜ əŬɘ ɜŬ ˊɎɟɞɡɜ Űɖɜ Ŭɟɢɘəɐ 

Űɞɡɠ ɛɞɟűɐ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɞ ATM ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŮɜɘŬɑɞ əɨəɚɤɛŬ 

ɛŮŰŬűɞɟɎɠ, ˊɞɚɨˊɚŮɝɖɠ əŬɘ ɛŮŰŬɔɤɔɐɠ ˊɚɖɟɞűɞɟɘɩɜ əɎɗŮ Ůɑŭɞɡɠ ɛɏůŬ Ŭˊɧ 

ɏɜŬ Űɧůɞ Ŭˊɚɧ ɛɖɢŬɜɘůɛɧ Ůɜɩ ˊŬɟɏɢŮɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ əŬɚɨŰŮɟɖ ˊɞɘɧŰɖŰŬ 

ɡˊɖɟŮůɑŬɠ.  

ɆɖɛŬɜŰɘəɧ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɡˊɎɟɢŮɘ ŮɚɎɢɘůŰɞɠ ɏɚŮɔɢɞɠ ɚŬɗɩɜ əŬɘ 

ɟɞɐɠ ɛŮ ɎɛŮůɞ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŮˊɑŰŮɡɝɖ ɛŮɔɎɚɤɜ ŰŬɢɡŰɐŰɤɜ ɛŮŰŬűɞɟɎɠ. ɇɞ 

ATM ŭɑəŰɡɞ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬɝɘɧˊɘůŰɞ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ űɤɜɐɠ. ɇɏɚɞɠ ŰŬ ATM 

ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ  ˊŮɟɘůůɧŰŮɟɞ ůŰɖ ɛŮŰɎŭɞůɖ IP ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ŰŮɢɜɞɚɞɔɑŬ 

FTTH əŬɘ ˊɟɞəŬɚɞɨɜ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ɞɟɔŬɜɘůɛɩɜ ɔɘŬ 

ŮɡɟŮɑŬ əŬɘ əɡɟɑŬɟɢɖ ɢɟɐůɖ Űɞɡɠ ůŰɞ ɛɏɚɚɞɜ. 

ȷˊɧ Űɖɜ Ɏɚɚɖ ɛŮɟɘɎ Űɞ ˊɟɤŰɧəɞɚɚɞ Ethernet ŬˊɞŰɏɚŮůŮ ɛɘŬ Ůɝɏɚɘɝɖ 

Ŭˊɧ ŰŬ ŭɑəŰɡŬ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ. Ⱥŭɩ ŰŬ ˊŬəɏŰŬ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ 

ɛŮɔŬɚɨŰŮɟɞɡ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ əŬɘ Ůɡɜɞɞɨɜ Űɖ ɛŮŰɎŭɞůɖ  əŬɘ Űɞɜ ɢŮɘɟɘůɛɧ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ. ɇɞ ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ ŬɡŰɞɨ Űɞɡ 

ˊɟɤŰɞəɧɚɚɞɡ ŮɑɜŬɘ ɧŰɘ ɖ ŮɡɟŮɑŬ ɢɟɐůɖ Űɞɡ ɏɢŮɘ əŬŰŬůŰɐůŮɘ ɞɘəɞɜɞɛɘəɎ 

űɗɖɜɧŰŮɟŬ ŰŬ Ethernet ˊɟɞɥɧɜŰŬ. ɆɢŮŰɘəɎ ɛŮ Űɖ ɛŮŰɎŭɞůɖ Űɖɠ űɤɜɐɠ Űɞ 

Ethernet  ɛŮɘɞɜŮəŰŮɑ ɤɠ ˊɟɞɠ Űɖɜ ˊɞɘɧŰɖŰŬ Ůəˊɞɛˊɐɠ. ũɘô ŬɡŰɧ Űɞ ɚɧɔɞ ɔɑɜŮŰŬɘ 

ˊɟɞůˊɎɗŮɘŬ ɜŬ ɓŮɚŰɘɩɜŮŰŬɘ ɞ ɢɟɧɜɞɠ ɛŮŰɎŭɞůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɧůɞ ˊɘɞ 

ɎɛŮůŬ ɔɑɜŮŰŬɘ əŬɘ ɢɤɟɑɠ ŬˊɩɚŮɘŮɠ. 
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5.9 ȹɑəŰɡŬ WDM PONs  

 

ɆŰɘɠ ɛɏɟŮɠ ɛŬɠ ɖ ŬɡɝŬɜɧɛŮɜɖ ŬˊŬɑŰɖůɖ Űɖɠ ŬɔɞɟɎɠ ɔɘŬ ɛŮɔŬɚɨŰŮɟŮɠ 

çŰŬɢɨŰɖŰŮɠè Download əŬɘ Upload ŮɑɜŬɘ ɟŬɔŭŬɑŬ. ɇŬ ŭɑəŰɡŬ WDM PON ŮɑɜŬɘ 

Ɏɚɚɞɠ ɏɜŬɠ Űɨˊɞɠ PON ɞ ɞˊɞɑɞɠ əɎɜŮɘ ɢɟɐůɖ ŭɘŬəɟɘŰɩɜ ɛɖəɩɜ əɨɛŬŰɞɠ ɛŮ ŰŬ 

ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘŰŮɡɢɗɞɨɜ ŬɡŰɏɠ ɞɘ ɛŮɔɎɚŮɠ Űɘɛɏɠ ɚɐɣɖɠ əŬɘ ŬˊɞůŰɞɚɐɠ 

ŭŮŭɞɛɏɜɤɜ, əŬɗɩɠ ɡˊɧůɢŮŰŬɘ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟɞ Ůɨɟɞɠ ɕɩɜɖɠ ůŮ ŬəɧɛŬ 

ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ ɛŮɘɩɜɞɜŰŬɠ Űɘɠ ŬˊɩɚŮɘŮɠ ɘůɢɨɞɠ, ɛŮ Űɖɜ Ŭˊɞűɡɔɐ ůŮ 

ŬˊɩɚŮɘŮɠ, ŭɘŬɢɤɟɘůŰɩɜ. ȼ ŮűŬɟɛɞɔɐ Űɤɜ ˊɞɚɚŬˊɚɩɜ ɛɖəɩɜ əɨɛŬŰɞɠ ɔɑɜŮŰŬɘ 

ɔɘŬ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ ɢŬɛɖɚɧŰŮɟɤɜ əŬɗɡůŰŮɟɐůŮɤɜ əŬɘ ɛŮɔŬɚɨŰŮɟɞ ɟɡɗɛɧ 

Ŭˊɧŭɞůɖɠ ŬɚɚɎ əŬɘ ŬəɧɛŬ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɘəɞɜɘəɩɜ ˊŬɗɖŰɘəɩɜ ŭɘəŰɨɤɜ ŰŬ 

ɞˊɞɑŬ ɏɢɞɡɜ ŮɔəŬŰŬůŰŬɗŮɑ ůŰɖɜ ɑŭɘŬ Űɖ ůɡůəŮɡɐ. ȹɘŬəɟɑɜɞɜŰŬɘ ŭɨɞ Űɨˊɞɘ 

ˊɞɚɡˊɚŮɝɑŬɠ ɛɐəɞɡɠ əɨɛŬŰɞɠ, Űɞ CWDM Űɞ ɞˊɞɑɞ ɡˊɞůŰɖɟɑɕŮɘ 3-5 ɛɐəɖ 

əɨɛŬŰɞɠ əŬɘ Űɞ DWDM ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ 5 ɛɐəɖ əɨɛŬŰɞɠ. 

 ɇɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ɡˊɎɟɢŮɘ ɛŮ ŰŬ WDM PONs ŮɑɜŬɘ ɧŰɘ ɞɘ ŬɜŬɓŬɗɛɑůŮɘɠ 

Ůɜɧɠ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŭɘəŰɨɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ŬɟəŮŰɏɠ ŭɡůəɞɚɑŮɠ əŬɗɩɠ 

ŬˊŬɘŰɞɨɜŰŬɘ ɢŮɘɟɞəɑɜɖŰŮɠ  ɟɡɗɛɑůŮɘɠ ůŰɞɡɠ ŰŮɟɛŬŰɘəɞɨɠ Ůɝɞˊɚɘůɛɞɨɠ Űɤɜ 

ɢɟɖůŰɩɜ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ɛɧɜɞ ɛɘŬ əɡɛŬŰɞɛɞɟűɐ ŬɜŬɗɏŰŮŰŬɘ ůŮ ɛɘŬ 

ŰŮɟɛŬŰɘəɐ ɛɞɜɎŭŬ Űɞɡ ŭɘəŰɨɞɡ (ONU) ɛŮ ŬɛŮŰɎɓɚɖŰɞ Űɟɧˊɞ. 

 ȿɧɔɤ ɧɛɤɠ Űɞɡ əɧůŰɞɡɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ŬɡŰɐ ɖ ŰŮɢɜɞɚɞɔɑŬ Űɧůɞ ůŰɞɡɠ 

Ůɝɞˊɚɘůɛɞɨɠ ɧůɞ əŬɘ ůŰɘɠ ɡˊɖɟŮůɑŮɠ ŭɘŬɑɟŮůɖɠ ɛɐəɞɡɠ əɨɛŬŰɞɠ ɏɢŮɘ ůŬɜ 

ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖɜ ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɎ ŬˊɞŭɞŰɘəɐ (Murphy & Nowak, 2005).  
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ȾŮűɎɚŬɘɞ 6: FTTH ůŰɖɜ ȺɚɚɎŭŬ 

 

ȺɘůŬɔɤɔɐ 

 

  ȷˊɧ Űɞ 2008 ŮɑɢŬɜ ŬɟɢɑůŮɘ ɞɘ ůɡɕɖŰɐůŮɘɠ-ɛŮɚɏŰŮɠ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ 

Űɞɡ ɞˊŰɘəɞɨ ŭɘəŰɨɞɡ ůŰɖɜ ȺɚɚɎŭŬ. ɇɧŰŮ, ɖ ˊɟɩŰɖ ɛŮɚɏŰɖ ŮɑɢŮ ŮəˊɞɜɖɗŮɑ əŬɘ 

ˊɟɧŰŮɘɜŮ Űɖɜ ŬɜɎˊŰɡɝɖ ŭɘəŰɨɞɡ ɞˊŰɘəɩɜ ɘɜɩɜ ŬˊɞəɚŮɘůŰɘəɎ ůŰŬ ɛŮɔɎɚŬ ŬůŰɘəɎ 

əɏɜŰɟŬ, əŬɗɩɠ ɖ ŬɜŰɑɚɖɣɖ ˊɞɡ ŮˊɘəɟŬŰɞɨůŮ ɐŰŬɜ ˊɤɠ ɛɧɜɞ ŮəŮɑ ɗŬ ɡˊɐɟɢŮ 

ɓɘɤůɘɛɧŰɖŰŬ Űɖɠ ɡˊɖɟŮůɑŬɠ əɎŰɘ Űɞ ɞˊɞɑɞ ŭŮɜ ŮűŬɟɛɧůŰɖəŮ. ɆŰɖɜ ůɡɜɏɢŮɘŬ, 

ŮɝŬɔɔɏɚɗɖəŮ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŮəŬŰɞɛɛɡɟɑɞɡ ůɡɜŭɏůŮɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ ůŮ 

ɧɚŮɠ Űɘɠ ˊɧɚŮɘɠ Űɖɠ ɢɩɟŬɠ, ɧɛɤɠ ɞɨŰŮ ŬɡŰɧ ɡɚɞˊɞɘɐɗɖəŮ. 

 ȴůŰŮɟŬ Ŭˊɧ ůɢŮŰɘəɧ ŭɘŬɔɤɜɘůɛɧ Űɞɡ ɡˊɞɡɟɔŮɑɞɡ Ɉˊɞŭɞɛɩɜ Űɞ 2011, 

ɖ əɞɘɜɞˊɟŬɝɑŬ çȺɡɟɤůɨɛɓɞɡɚɞɘ - ȺɄȽɇɆ - ȺɄȽɆȺɈè ŬɜɏɚŬɓŮ ɟɧɚɞ 

ŰŮɢɜɞɞɘəɞɜɞɛɘəɞɨ ůɡɛɓɞɨɚɞɡ, ˊɞɡ ɗŬ ŮˊŬɜŬəŬɗɞɟɑůŮɘ Űɞ ŰŮɚɘəɧ űɡůɘəɧ 

ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ ɏɟɔɞɡ əŬɘ Űɞɜ ɜɏɞ ɜɞɛɘəɧ ůɨɛɓɞɡɚɞ. Ƀ ɜɏɞɠ ůɨɛɓɞɡɚɞɠ Űɞɡ 

ɏɟɔɞɡ əɚɐɗɖəŮ ɜŬ əɎɜŮɘ ŮˊŬɜŬˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɏɟɔɞɡ ɧůɤɜ ŬűɞɟɎ Űɖɜ 

ɏəŰŬůɖ ŬɚɚɎ əŬɘ Űɖɜ ŰŮɢɜɞɞɘəɞɜɞɛɘəɐ Űɞɡ ŭɘɎůŰŬůɖ. ȷɡŰɧ ˊɟɞɏəɡɣŮ ɚɧɔɞ Űɞɡ 

ɡɣɖɚɞɨ əɧůŰɞɠ ɛɘŬɠ ŰɏŰɞɘŬɠ Ůˊɏɜŭɡůɖɠ ɞˊŰɘəɩɜ ɘɜɩɜ Ŭˊɧ Ɏˊɞɣɖ ɡɚɘəɞɨ 

ŬɚɚɎ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Ŭˊɧ Űɞ əɧůŰɞɠ ˊɞɡ ɗŬ ɏˊɟŮˊŮ ɜŬ ŮˊɘɓŬɟɡɜɗŮɑ ɞ 

ŰŮɚɘəɧɠ ɢɟɐůŰɖɠ Űɖɠ. Ƀ ůŰɧɢɞɠ ɐŰŬɜ ɜŬ ɓɟŮɗŮɑ ɏɜŬ ˊɘɞ ɞɘəɞɜɞɛɘəɎ ɓɘɩůɘɛɞ 

ůɢɏŭɘɞ. 

 ɆŰɖ ůɡɜɏɢŮɘŬ ɖ ɢɩɟŬ ɛŬɠ ˊŬɟɞɡůɑŬůŮ ɏɜŬ ˊɞɚɨˊɚɞəɞ ˊɚɎɜɞ ɛŮ 

ůɨɛˊɟŬɝɖ ɘŭɘɤŰɘəɞɨ əŬɘ ŭɖɛɞůɑɞɡ ŰɞɛɏŬ (ɆȹȽɇ), əɟŬŰɘəɐ ŮˊɘŭɧŰɖůɖ əŬɘ 

ŮɡɟɤˊŬɥəɞɨɠ ˊɧɟɞɡɠ. ɇŬ ɡˊɞɡɟɔŮɑŬ Ɉˊɞŭɞɛɩɜ, Ƀɘəɞɜɞɛɘəɩɜ əŬɘ 

ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ, əɚɐɗɖəŬɜ ɜŬ ůɡɛɓŬůɘɞˊɞɘɐůɞɡɜ Űɞ ůɢɏŭɘɞ, Űɞ 

ɞˊɞɑɞ ˊɐɟŮ Űɞɜ ŭɟɧɛɞ Űɞɡ ŭɘŬɔɤɜɘůɛɞɨ, ɏˊŮɘŰŬ Ŭˊɧ Űɖɜ ɏɔəɟɘůɖ Űɖɠ Ⱥ.Ⱥ. ɇɞ 

ůɢɏŭɘɞ ŮɑɢŮ ˊɟɞɓɚŮűɗŮɑ ˊɤɠ ɗŬ ɝŮəɘɜɐůŮɘ ˊŮɟɑ ŰŬ ɛɏůŬ Űɞɡ 2013.  

 

ɇŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɞɨ Űɞɡ ɏɟɔɞɡ ɐŰŬɜ (ñwww.yme.gr,ò n.d.):  
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¶ ɇɞ ŭɑəŰɡɞ ɞˊŰɘəɐɠ ɑɜŬɠ ɜŬ ŮɑɜŬɘ ɏɜŬ ŬɜɞɘəŰɧ ŭɑəŰɡɞ ˊɟɧůɓŬůɖɠ (Open 

Access) 

¶ ɁŬ ˊŬɟɏɢŮŰŬɘ ɞˊŰɘəɐ ɑɜŬ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɤɜ ɢɟɖůŰɩɜ 

ŰɞɡɚɎɢɘůŰɞɜ ůŰŬ 100Mbps ŬɜɎ ɢɟɐůŰɖ. 

¶ ɀɞɜŰɏɚɞ ɔɘŬ Űɞɜ ˊɎɟɞɢɞ əŬŰŬůəŮɡɐɠ, ůɡɜŰɐɟɖůɖɠ əŬɘ ŭɡɜŬŰɧŰɖŰŬ 

ˊŬɗɖŰɘəɐɠ ɡˊɞŭɞɛɐɠ (ůəɞŰŮɘɜɐɠ ɑɜŬɠ) ɔɘŬ Űɞɡɠ ˊŬɟɧɢɞɡɠ ŮˊɘəɞɘɜɤɜɑŬɠ. 

¶ ȺəŰɘɛɩɛŮɜɖ ŭɘɎɟəŮɘŬ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ɏɟɔɞɡ: 7 ɢɟɧɜɘŬ 

(ñwww.tovima.gr,ò n.d.) 

 

6.1 ɄɎɟɞɢɞɘ FTTH ůŰɖɜ ȺɚɚɎŭŬ 

 

 

 6.1.1 ȳɛɘɚɞɠ Nova 

 

 

  ȱŭɖ ŰŬ ŰŮɚŮɡŰŬɑŬ 5 ɢɟɧɜɘŬ ůŰɖɜ ȺɚɚɎŭŬ ɏɢɞɡɜ ŬɟɢɑůŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɞɡ ɞˊŰɘəɞɨ ŭɘəŰɨɞɡ ɞɘ ŮŰŬɘɟɑŮɠ ˊŬɟɞɢɐɠ Ůɡɟɡɕɞɜɘəɩɜ ɡˊɖɟŮůɘɩɜ. ȼ Ŭɟɢɐ 

ɏɔɘɜŮ Űɞ 2012 Ŭˊɧ Űɞɜ ɧɛɘɚɞ Nova (ˊɟɩɖɜ Forthnet) ɞ ɞˊɞɑɞɠ ůŰɖɜ ɞɡůɑŬ 

ɏŭŮɘɝŮ Űɞɜ ŭɟɧɛɞ ˊɟɞɠ ŰŬ ɞˊŰɘəɎ ŭɑəŰɡŬ ɡɚɞˊɞɘɩɜŰŬɠ Űɞ ˊɟɩŰɞ ˊɘɚɞŰɘəɧ 

ɞˊŰɘəɧ ŭɑəŰɡɞ ɛɏɢɟɘ Űɞ ůˊɑŰɘ Űɞɡ ŮəɎůŰɞŰŮ əŬŰŬɜŬɚɤŰɐ. ɆŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞɜ 

ȹɐɛɞ ɁɏŬɠ Ɇɛɨɟɜɖɠ əŬɘ ŰŮɢɜɞɚɞɔɘəɞɨɠ ˊŬɟɧɢɞɡɠ Űɞ ɏɟɔɞ ɝŮəɑɜɖůŮ Űɞ 2012 

ůŰɖɜ ȷŰŰɘəɐ. ɆŮ ˊɟɩŰɖ űɎůɖ Űɞ ůɢɏŭɘɞ ɐɗŮɚŮ ɜŬ ɔɑɜŮɘ əɎɚɡɣɖ ŰɞɡɚɎɢɘůŰɞɜ 

2000 ɜɞɘəɞəɡɟɘɩɜ.   

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ŭɑəŰɡŬ FTTC ˊɞɡ ŮɑɢŬɜ ŬɟɢɑůŮɘ ɐŭɖ ɜŬ ɡɚɞˊɞɘɞɨɜŰŬɘ 

Ŭˊɧ ɎɚɚŮɠ ŮŰŬɘɟɑŬɠ ˊŬɟɞɢɐɠ Ůɡɟɡɕɞɜɘəɩɜ ɡˊɖɟŮůɘɩɜ, ŰŬ ŭɑəŰɡŬ FTTH ɐŰŬɜ 

əɎŰɘ ˊɟɤŰɧɔɜɤɟɞ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ŮɜŰɡˊɤůɘŬəɧ. Ƀ ɧɛɘɚɞɠ NOVA ŭɖɚɩɜŮɘ 

ˊɤɠ ɞɘ  ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ŭɘəŰɨɞɡ FTTH ɔɘŬ ˊɟŬɔɛŬŰɘəɏɠ Ůɡɟɡɕɤɜɘəɏɠ 

ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ŬˊŮɟɘɧɟɘůŰŮɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ ɧɢɘ ɛɧɜɞ űɤɜɐ əŬɘ ɔɟɐɔɞɟɞ 

internet, ŬɚɚɎ Ůˊɑůɖɠ ɡˊɖɟŮůɑŮɠ ŰɖɚŮɧɟŬůɖɠ, gaming, could services əŬɘ 

ɎɚɚŮɠ. ɇɞ ŭɑəŰɡɞ ɏɢŮɘ ɛŮɔɎɚŮɠ ŭɡɜŬŰɧŰɖŰŮɠ űɗɎɜɞɜŰŬɠ ůŮ ŰŬɢɨŰɖŰŬ 

Űɞ 1 Gbps ůŰɞ download əŬɘ ŰŬ 100 Mbps ůŰɞ upload. ɀɏɢɟɘ ůŰɘɔɛɐɠ ɧɛɤɠ ɞɘ 
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ŭɘŬɗɏůɘɛŮɠ ŰŬɢɨŰɖŰŮɠ Űɖɠ ŮŰŬɘɟɑŬɠ ɔɘŬ əɎɗŮ ɢɟɐůŰɖ ŮɑɜŬɘ ůŰŬ 150mbps 

download əŬɘ 50mbps upload. 

ɆɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ɡɚɞˊɞɑɖůɖ-ŮˊɘŰɡɢɑŬ Űɞɡ ɏɟɔɞɡ ɖ ůɡɜŮɟɔŬůɑŬ ɛŮ 

Űɘɠ Űɞˊɘəɏɠ ŭɖɛɞŰɘəɏɠ Ŭɟɢɏɠ Űɞɡ ȹɐɛɞɡ ɁɏŬɠ Ɇɛɨɟɜɖɠ əŬɗɩɠ əŬɘ ɖ 

ůɡɜŮɟɔŬůɑŬ Űɞɡ ɞɛɑɚɞɡ ɛŮ Űɖɜ ŮŰŬɘɟŮɑŬ Optronics Technologies 

(ñwww.optronics.gr,ò n.d.) ɖ ɞˊɞɑŬ ŮɑɜŬɘ ˊɟɤŰɞˊɧɟɞɠ ŮŰŬɘɟŮɑŬ ɛŮ ɛŬəɟɧɢɟɞɜɖ 

ŮɛˊŮɘɟɑŬ ůŰɖ ůɢŮŭɑŬůɖ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ ˊŬɗɖŰɘəɞɨ Űɨˊɞɡ ɧˊɤɠ ŬɡŰɧ ŬɚɚɎ 

Ůˊɑůɖɠ əŬɘ ůŮ p2p ɞˊŰɘəɎ ŭɑəŰɡŬ ɓɎůɖ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ ˊŮɟɘɞɢɐɠ ˊɞɡ 

Ŭ́ ŮɡɗɨɜŮŰŬɘ Űɞ ŮəɎůŰɞŰŮ ŭɑəŰɡɞ. 

 

  ɇɏɚɞɠ, ɞ ũŮɜɘəɧɠ Ⱥɛˊɞɟɘəɧɠ ȹɘŮɡɗɡɜŰɐɠ Ƀɛɑɚɞɡ  ŭɐɚɤůŮ : çɃ ȳɛɘɚɞɠ 

Forthnet ˊɘůŰŮɨŮɘ ɧŰɘ ɖ ůŰɟŬŰɖɔɘəɐ ɔɘŬ Űɖ ɛŮŰɎɓŬůɖ ůŰŬ ŭɑəŰɡŬ ɜɏŬɠ ɔŮɜɘɎɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ɓŬůɘůŰŮɑ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ FTTH əŬŰô ŮɚɎɢɘůŰɞɜ ɔɘŬ Űɘɠ 

ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ, ɧˊɤɠ ŬɡŰɐ ɏɢŮɘ ůŰɟŬŰɖɔɘəɎ ˊɟɞůŭɘɞɟɘůŰŮɑ əŬɘ Ŭˊɧ Űɞ 

ɈˊɞɡɟɔŮɑɞ ȷɜɎˊŰɡɝɖɠ, ȷɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬɠ, Ɉˊɞŭɞɛɩɜ ɀŮŰŬűɞɟɩɜ əŬɘ 

ȹɘəŰɨɤɜ, ɩůŰŮ ɖ ɢɩɟŬ ɜŬ əɎɜŮɘ Űɞ ŬɜŬɔəŬɑɞ ŰŮɢɜɞɚɞɔɘəɧ ɎɚɛŬ əŬɘ ɜŬ űɗɎůŮɘ  

ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ ˊɟɞɖɔɛɏɜɤɜ ŰŮɢɜɞɚɞɔɘəɎ ɢɤɟɩɜ ůŰɘɠ ɡˊɞŭɞɛɏɠ 

ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜè (ñwww.newsbomb.gr,ò n.d.) 

 

ȺɘəɧɜŬ 6.1: ȹɘŬɗŮůɘɛɧŰɖŰŬ Nova FTTH ůŰɖɜ ɁɏŬ Ɇɛɨɟɜɖ, ɀɎɘɞɠ 2017 

(ñwww.nova.gr,ò n.d.) 
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6.1.2 ȳɛɘɚɞɠ COSMOɇȺ 

 

ȳɜŰŬɠ ɞ ˊɟɩŰɞɠ ɧɛɘɚɞɠ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ ůŰɖɜ ȺɚɚɎŭŬ, ɞ ɧɛɘɚɞɠ 

COSMOɇȺ (ˊɟɩɖɜ ɃɇȺ) ŭɘŬɗɏŰŮɘ Űɖɜ ůɡɜŰɟɘˊŰɘəɐ ˊɚŮɘɞɣɖűɑŬ Űɤɜ 

ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ɔɟŬɛɛɩɜ Űɖɠ ȺɚɚɎŭŬɠ. ȱŭɖ, ŰŬ ŰŮɚŮɡŰŬɑŬ 7 ɢɟɧɜɘŬ ɏɢŮɘ 

ŬɜŬˊŰɨɝŮɘ əŬɘ ɡɚɞˊɞɘɐůŮɘ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ FTTC ůŮ ˊɞɚɚɎ ůɖɛŮɑŬ Űɖɠ 

ŮˊɘəɟɎŰŮɘŬɠ ɛŮ Űɖɜ ɡˊɖɟŮůɑŬ VDSL , əɡɟɑɤɠ ůŰŬ ɛŮɔɎɚŬ ŬůŰɘəɎ əɏɜŰɟŬ, 

ˊŬɟɏɢɞɜŰŬɠ ůŰɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ Űɞɡ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ŬɡŰɐ Űɖɜ ɡˊɖɟŮůɑŬ 

ɡɣɖɚɧŰŮɟɞ Ůɨɟɞɠ ɕɩɜɖɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ˊŬɚŬɘɞɨ Űɨˊɞɡ ADSL, ɛŮ ŰŬɢɨŰɖŰŮɠ 

ˊɞɡ űŰɎɜɞɡɜ ŰŬ 50mbps ůŰɞ download əŬɘ 5mbps ůŰɞ upload. ɄɟɧůűŬŰŬ ɏɢŮɘ 

ŬɜŬəɞɘɜɩůŮɘ Űɖɜ ɛŮŰɎɓŬůɖ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ vectoring ï super vectoring ɖ 

ɞˊɞɑŬ ɗŬ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊɟɞůűɏɟŮɘ ŬəɧɛŬ ɛŮɔŬɚɨŰŮɟɞ Ůɨɟɞɠ ɕɩɜɖɠ 

ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ Ɏɜɤ Űɤɜ 100mbps əŬɘ ɏɤɠ ŰŬ 300mbps ŭɘŬŰɖɟɩɜŰŬɠ Űɖɜ 

ɐŭɖ ɡˊɎɟɢɞɡůŬ əŬɚɤŭɑɤůɖ Ŭˊɧ Űɖɜ əŬɛˊɑɜŬ ɏɤɠ Űɖɜ əŬŰɞɘəɑŬ. 

ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɞ ɧɛɘɚɞɠ COSMOTE ŮɝŬůűŬɚɑɕŮɘ ɏɜŬ ɛŮɔɎɚɞ 

əɞɛɛɎŰɘ əɎɚɡɣɖɠ Ŭˊɧ ɞˊŰɘəɐ ɑɜŬ ůŮ ŬɟəŮŰɎ ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ 

Ŭűɞɨ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɤɜ ɖ ɞˊŰɘəɐ ɑɜŬ űŰɎɜŮɘ ɏɤɠ Űɖɜ əŬɛˊɑɜŬ ˊŬɟɞɢɐɠ ůŰɖɜ 

ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐ ɛŮ ŬəŰɑɜŬ ɏɤɠ 400ɛɏŰɟŬ əŬŰɎ ˊɟɞůɏɔɔɘůɖ Ŭˊɧ Űɖɜ əɎɗŮ 

ɞɘəɑŬ. ȷɡŰɧ, əŬɗɘůŰɎ ɛɏɔɘůŰɞ ˊɚŮɞɜɏəŰɖɛŬ ɔɘŬ ɛɑŬ ŮŰŬɘɟɑŬ ˊɞɡ ɏɢŮɘ ůəɞˊɧ ɜŬ 

ŬɜŬˊŰɨɝŮɘ Űɞ ŭɑəŰɡɧ Űɖɠ ůŰŬŭɘŬəɎ ůŰɞ ɛɏɚɚɞɜ ůŮ FTTH ŭɘɧŰɘ ɐŭɖ ɏɢŮɘ ɏŰɞɘɛɖ 

əŬɘ ɚŮɘŰɞɡɟɔɘəɐ Űɖɜ ɞˊŰɘəɐ ɑɜŬ ůŮ ˊɞɚɨ ɛɘəɟɐ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞɜ ŮəɎůŰɞŰŮ 

ŮɜŭɘŬűŮɟɧɛŮɜɞ ɛŮɘɩɜɞɜŰŬɠ ɧɢɘ ɛɧɜɞ Űɞ ɢɟɧɜɞ ŭɘŮəˊŮɟŬɑɤůɖɠ, ŬɚɚɎ əŬɘ Űɞ 

əɧůŰɞɠ (ñwww.tovima.gr,ò n.d.).  

ȱŭɖ Ŭˊɧ Űɞɜ Ƚɞɨɜɘɞ Űɞɡ 2016 ɞ ɧɛɘɚɞɠ Cosmote ɏɢŮɘ ŬɟɢɑůŮɘ 

ŭɞəɘɛŬůŰɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɞ əɏɜŰɟɞ Űɖɠ ɄɟɤŰŮɨɞɡůŬɠ ɛŮ 

ŰŬɢɨŰɖŰŮɠ ˊɞɡ Ŭɔɔɑɕɞɡɜ ŰŬ 100mbps.  

Ʉɟɘɜ Ŭˊɧ ɚɑɔɞɡɠ ɛɐɜŮɠ, Űɞɜ ȷˊɟɑɚɘɞɡ Űɞɡ 2017, ɞ ɧɛɘɚɞɠ COSMOTE 

ŬɜŬəɞɑɜɤůŮ ˊɤɠ ɐŭɖ 50 ůˊɑŰɘŬ-ŮˊɘɢŮɘɟɐůŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ ȻɤɔɟɎűɞɡ Űɞɡ 

ȹɐɛɞɡ ȷɗɐɜŬɠ ɛɏůɤ Űɞɡ ˊɘɚɞŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ  FTTH  ɏɢɞɡɜ ɡˊɖɟŮůɑŮɠ 

internet ɛŮ ůɡɛɛŮŰɟɘəɐ ŰŬɢɨŰɖŰŬ 1Gbps (1Gbps Download əŬɘ 1Gbps Upload) 

ŭɤɟŮɎɜ ɔɘŬ Űɖɜ ŭɞəɘɛŬůŰɘəɐ ˊŮɟɑɞŭɞ. 
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ɇɏɚɞɠ, ɞ ɧɛɘɚɞɠ ɃɇȺ ɏɢŮɘ ŬɜŬəɞɘɜɩůŮɘ ˊɤɠ Űɞ FTTH ŬˊɞŰŮɚŮɑ 

ůŰɟŬŰɖɔɘəɧ ůŰɧɢɞ ɔɘŬ ŰŬ ɛŮɚɚɞɜŰɘəɎ ŰŮɢɜɞɚɞɔɘəɎ ůɢɏŭɘŬ Űɖɠ ŮŰŬɘɟɑŬɠ. ȷɡŰɧ 

űŬɑɜŮŰŬɘ ŭɘɧŰɘ ɐŭɖ Űɖɜ ŰŮɚŮɡŰŬɑŬ 6ŮŰɑŬ ɞɘ ŮˊŮɜŭɨůŮɘɠ ɝŮˊɏɟŬůŬɜ ŰŬ 

2.000.000.000 ú ůŮ ŰŮɢɜɞɚɞɔɘəɏɠ ŭɘŬůɡɜŭɏůŮɘɠ əŬɘ ŬɜŬɛɏɜŮŰŬɘ Űɖɜ ŮˊɧɛŮɜɖ 

ŰŮŰɟŬŮŰɑŬ ɜŬ ɔɑɜɞɡɜ ŬɜŰɑůŰɞɘɢŮɠ ŮˊŮɜŭɨůŮɘɠ Űɖɠ ŰɎɝɖɠ Űɤɜ 1.500.000.000 ú 

(ñwww.startupper.gr,ò n.d.). 

 

6.1.3 ȳɛɘɚɞɠ Wind 

 

ɄɟɧůűŬŰŬ, Űɞɜ ɀɎɘɞ Űɞɡ 2017, ɞ ɧɛɘɚɞɠ Wind ȺȿȿȷɆ əŬŰɏɗŮůŮ ůŰɖɜ 

Ⱥɗɜɘəɐ ȺˊɘŰɟɞˊɐ ɇɖɚŮˊɘəɞɘɜɤɜɘɩɜ & ɇŬɢɡŭɟɞɛŮɑɤɜ (ȺȺɇɇ) ˊɚɐɟŮɠ 

ŮˊŮɜŭɡŰɘəɧ ˊɚɎɜɞ ɔɘŬ Űɖɜ ɎɛŮůɖ ŬɜɎˊŰɡɝɖ Űɞɡ ŭɘəŰɨɞɡ ɞˊŰɘəɩɜ ɘɜɩɜ Űɖɠ, 

ŬɜŬűɏɟɞɜŰŬɠ ˊɤɠ ůŰŬ ɎɛŮůŬ ůɢɏŭɘɎ Űɖɠ ŮɑɜŬɘ ɖ ɡɚɞˊɞɑɖůɖ FTTH ˊŮɟɑ Űɞ 

2022 ɛŮ ŰŬɢɨŰɖŰŮɠ ɏɤɠ 1Gbps. Ɇəɞˊɧɠ Űɖɠ ŮŰŬɘɟɑŬɠ ŮɑɜŬɘ ɜŬ ŬɜŬˊŰɨɝŮɘ Űɞ 

FTTH ɛɏůɤ Űɞɡ supervectoring ůŮ ˊɞůɞůŰɧ 30% FTTH əŬɘ 70% vectoring 

(ñwww.kathimerini.gr,ò n.d.).  

ȼ ŬɜŬəɞɑɜɤůɖ Űɞɡ Ƀɛɑɚɞɡ Wind ȺȿȿȷɆ :  

 

  « ɀŬɟɞɨůɘ, 22 ɀŬȶɞɡ 2017. ɇɖ ŭɏůɛŮɡůɖ Űɖɠ ɜŬ ŭɘŬŭɟŬɛŬŰɑůŮɘ 

ŬˊɞűŬůɘůŰɘəɧ ɟɧɚɞ ůŰɞɜ ɣɖűɘŬəɧ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɖɠ ȺɚɚɎŭŬɠ ɛɏůɤ Űɖɠ 

ŬɜɎˊŰɡɝɖɠ ɡˊɞŭɞɛɩɜ ɡˊɏɟ ï ɡɣɖɚɩɜ ŰŬɢɡŰɐŰɤɜ ŮˊɘɓŮɓŬɑɤůŮ ɖ WIND 

ȺɚɚɎɠ , əŬŰŬɗɏŰɞɜŰŬɠ ˊɚɐɟŮɠ ŮˊŮɜŭɡŰɘəɧ ˊɚɎɜɞ ɔɘŬ ŭɑəŰɡɞ ɞˊŰɘəɩɜ ɘɜɩɜ 

(FFTx) ůŰɖɜ Ⱥɗɜɘəɐ ȺˊɘŰɟɞˊɐ ɇɖɚŮˊɘəɞɘɜɤɜɘɩɜ & ɇŬɢɡŭɟɞɛŮɑɤɜ (ȺȺɇɇ). 

ɇɞ ŮˊŮɜŭɡŰɘəɧ ˊɚɎɜɞ əŬŰŬŰɏɗɖəŮ ůŰɖɜ ȺȺɇɇ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ŭɘŬɔɤɜɘůŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ Űɞɡ əŬɜɞɜɘůɛɞɨ ñVectoringò  ɖ ɞˊɞɑŬ ɗŬ əŬɗɞɟɑůŮɘ 

Űɞɜ ɞŭɘəɧ ɢɎɟŰɖ ɔɘŬ Űɖɜ ɣɖűɘŬəɐ ŬɜɎˊŰɡɝɖ Űɖɠ ɢɩɟŬɠ ůŮ ŮˊɑˊŮŭɞ 

ɡˊɞŭɞɛɩɜ.  

ȰɢɞɜŰŬɠ ɐŭɖ ˊɟɞɔɟŬɛɛŬŰɑůŮɘ ŮˊŮɜŭɨůŮɘɠ ɔɘŬ ŭɑəŰɡŬ ɜɏŬɠ ɔŮɜɘɎɠ ůŮ 

əɘɜɖŰɐ əŬɘ ůŰŬɗŮɟɐ ŰɖɚŮűɤɜɑŬ, ˊɞɡ ɗŬ Ŭɔɔɑɝɞɡɜ Űɞ ɛɘůɧ ŭɘɠ. Ⱥɡɟɩ ɤɠ Űɞ 

2022, ɖ WIND ȺɚɚɎɠ  ůŰɞ ˊɚɎɜɞ Űɖɠ ɔɘŬ Űɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ ŬɜŬűɏɟŮɘ ŬɜŬɚɡŰɘəɎ 

Űɘɠ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ ůŰɘɠ ɞˊɞɑŮɠ ɗŬ ŮˊɘəŮɜŰɟɤɗŮɑ əŬɗɩɠ Űɘɠ əŬɘɜɞŰɧɛŮɠ 
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ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɗŬ ŬɜŬˊŰɨɝŮɘ ɩůŰŮ ɜŬ ˊɟɞůűɏɟŮɘ Ůɡɟɡɕɤɜɘəɏɠ ŰŬɢɨŰɖŰŮɠ 

 ˊɞɡ ɗŬ ɝŮəɘɜɞɨɜ Ŭˊɧ  100ɀbps əŬɘ ɗŬ űŰɎɜɞɡɜ Űɞ 1Gbps»  (ñwww.wind.gr,ò 

n.d.). 

  

ȼ ȾŬɚŬɛɎŰŬ ɗŬ ŮɑɜŬɘ ɖ ˊɟɩŰɖ ˊɧɚɖ ůŰɖ ɢɩɟŬ ɛŬɠ ˊɞɡ ɗŬ ůɡɜŭŮɗŮɑ 

ůŰɞ ŭɘŬŭɑəŰɡɞ ɛŮ ɡˊɏɟ ï ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ əŬɗɩɠ ɖ WIND ŮɑɜŬɘ ɏŰɞɘɛɖ ɜŬ 

ɞɚɞəɚɖɟɩůŮɘ ɎɛŮůŬ əŬɘ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Ƚɞɡɚɑɞɡ Űɞɡ 2017 Űɞ ɘŭɘɧəŰɖŰɞ ŭɑəŰɡɞ 

ɞˊŰɘəɩɜ ɘɜɩɜ ˊɞɡ əŬŰŬůəŮɡɎɕŮɘ ůŰɖɜ ˊɧɚɖ, Ůűɧůɞɜ ˊɎɟŮɘ Űɖɜ ɏɔəɟɘůɖ Ŭˊɧ 

Űɖɜ ȺȺɇɇ. ɇɞ ŭɑəŰɡɞ ɞˊŰɘəɩɜ ɘɜɩɜ Űɖɠ WIND ɗŬ əŬɚɨˊŰŮɘ Űɞ 88% Űɤɜ 

ɔɟŬɛɛɩɜ Űɖɠ ˊɧɚɖɠ (ñwww.insider.gr,ò n.d.). 

 

6.1.4 Inalan  

 

H ȺŰŬɘɟɑŬ Inalan ŮɑɜŬɘ ɛɘŬ ɜɏŬ ŮŰŬɘɟɑŬ ůŰɖɜ ɢɩɟŬ ɖ ɞˊɞɑŬ ɏɢŮɘ ɛˊŮɘ ɔɘŬ 

ŰŬ əŬɚɎ ůŰɖɜ ɡɚɞˊɞɑɖůɖ ɘŭɘɧəŰɖŰɞɡ ŭɘəŰɨɞɡ FTTH. ȺɑɜŬɘ ɏɜŬɠ 

ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɧɠ ˊɎɟɞɢɞɠ FTTH, ŮŭɟŮɨŮɘ ůŰɞɜ ŭɐɛɞ ɀŮŰŬɛɧɟűɤůɖɠ ůŰɖɜ 

ȷŰŰɘəɐ əŬɘ ɏɢŮɘ əŬɚɨɣŮɘ ɏɜŬ ɛŮɔɎɚɞ əɞɛɛɎŰɘ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɧɢɘ ɛɧɜɞ ůŰɞɜ 

ŭɐɛɞ ɀŮŰŬɛɧɟűɤůɖɠ ŬɚɚɎ əŬɘ ůŰɘɠ ɔɨɟɤ ˊŮɟɘɞɢɏɠ. ȼ ŮŰŬɘɟɑŬ ůɡɜŮɟɔɎɕŮŰŬɘ ɛŮ 

Űɞɜ ɔɜɤůŰɧ ˊŬɔəɧůɛɘɞ ˊɎɟɞɢɞ ŭɘŬŭɘəŰɨɞɡ Congent Communications 

(ñwww.cogentco.com,ò n.d.) əŬɘ Űɞ ŭɑəŰɡɞ ˊɞɡ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ ŮɑɜŬɘ ůŰɖɜ 

ɘŭɘɞəŰɖůɑŬ Űɖɠ ˊŬɟɏɢɞɜŰŬɠ ɛŮɔɎɚŮɠ ŰŬɢɨŰɖŰŮɠ ůŰɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ Űɖɠ ŰɎɝɖɠ 

Űɤɜ 100Mbps download əŬɘ 100Mbps upload. Ⱥˊɘˊɚɏɞɜ ˊŬɟɞɢɏɠ Űɖɠ ŮŰŬɘɟɑŬɠ 

ŮɑɜŬɘ ɖ IP TV ŬɚɚɎ əŬɘ ɡˊɖɟŮůɑŬ VOIP ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɖɜ ŮŰŬɘɟɑŬ Yuboto.  

ȼ ŮŰŬɘɟɑŬ ˊŬɟɏɢŮɘ Ůˊɑůɖɠ əŬɘ ŮŰŬɘɟɘəɎ ˊŬəɏŰŬ ɃˊŰɘəɐɠ ȲɜŬɠ ɏɤɠ ŰŬ 

ɔɟŬűŮɑŬ, ɐŭɖ ɞɘ ŮŰŬɘɟɘəɞɑ ˊŮɚɎŰŮɠ Űɖɠ ŬɡɝɎɜɞɜŰŬɘ. ȼ ŰŬɢɨŰɖŰŬ ɔɘŬ ɏɜŬ ŰɏŰɞɘɞ 

ˊŬəɏŰɞ űŰɎɜŮɘ Űɞ 1Gbps. 
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ȺɘəɧɜŬ 6.2: ȹɑəŰɡɞ ˊŬɟɞɢɐɠ Inalan FTTH əŬɘ ɛŮɚɚɞɜŰɘəɧ ˊɚɎɜɞ 

ɀŮ ɛˊɚŮ ɢɟɩɛŬ ŭɘŬəɟɑɜɞɡɛŮ Űɖɜ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɖɠ ŮŰŬɘɟɑŬɠ Ůɜɩ ɛŮ 

əɧəəɘɜɞ ɢɟɩɛŬ ŮɑɜŬɘ ɞɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ ˊɚɎɜɞɡ 

(ñwww.inalan.gr,ò n.d.). 

 

6.1.5 HCN 

 

ȼ ȺŰŬɘɟɑŬ HCN (Hellenic Cable Networks) ŮɑɜŬɘ ɛɘŬ ŮŰŬɘɟɑŬ ˊŬɟɞɢɐɠ 

FTTH ɖ ɞˊɞɑŬ ɏɢŮɘ ɏŭɟŬ Űɖɜ ŪŮůůŬɚɞɜɑəɖ. ȽŭɟɨɗɖəŮ Űɞɜ ȽŬɜɞɡɎɟɘɞɡ Űɞɡ 2012 

ɞˊɞɨ əŬɘ ɎɛŮůŬ ɝŮəɑɜɖůŬɜ ŰŬ ɏɟɔŬ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ ŭɘəŰɨɞɡ ɞˊŰɘəɩɜ 

ɘɜɩɜ. ȼ ŮŰŬɘɟɑŬ ŭɟŬůŰɖɟɘɞˊɞɘɐɗɖəŮ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɜ ȹɐɛɞ ȾŬɚŬɛŬɟɘɎɠ 

https://www.google.com/maps/d/u/0/viewer?mid=17jswkOxK5USdJYafv_syXY1j0Rk&ll=38.02941072971019,23.788151046401254&z=13
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ɞˊɞɨ ůɢŮŭɧɜ ɎɛŮůŬ ůɡɜɏŭŮůŮ ɛŮ FTTH Űɞɡɠ ˊɟɩŰɞɡɠ Űɖɠ ˊŮɚɎŰŮɠ. ȷˊɧ Űɞ 

2012 ɏɤɠ ŰɩɟŬ, ɖ ŮŰŬɘɟɑŬ ŬɜŬˊŰɨůůŮɘ ŰŬəŰɘəɎ Űɞ ŭɑəŰɡɧ Űɖɠ ůŮ ɧɚɖ Űɖɜ 

ŪŮůůŬɚɞɜɑəɖ əŬɚɨˊŰɞɜŰŬɠ 20 ɢɘɚɘɧɛŮŰɟŬ ŭɘŬůɢɑɕɞɜŰŬɠ ůɢŮŭɧɜ ɧɚɖ Űɖɜ 

ŪŮůůŬɚɞɜɑəɖ ˊɟɞůűɏɟɞɜŰŬɠ Internet, IP TV əŬɘ VOIP ůŰɞɡɠ ˊŮɚɎŰŮɠ Űɖɠ 

ɛɏůɤ ɃˊŰɘəɐɠ ȲɜŬɠ ɛŮ ŰŬɢɨŰɖŰŮɠ ɏɤɠ 120Mpbs download əŬɘ 8Mbps upload 

(ñwww.hcn.gr,ò n.d.). 

 

 

 

ȺɘəɧɜŬ 6.3: ȹɑəŰɡɞ əɎɚɡɣɖɠ HCN 
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ɆɡɛˊɏɟŬůɛŬ ï Ⱥˊɑɚɞɔɞɠ 
 

ȺɑɜŬɘ ŬɜŬɛűɘůɓɐŰɖŰɞ ˊɤɠ ɖ ŬɜɎˊŰɡɝɖ Űɤɜ ɞˊŰɘəɩɜ ŭɘəŰɨɤɜ 

ˊŬɔəɞůɛɑɤɠ ɏɢŮɘ ŬɚɚɎɝŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ůŰɖɜ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ Űɖ ɣɡɢŬɔɤɔɑŬ Űɤɜ 

Ŭɜɗɟɩˊɤɜ. ɇɞ ɑŭɘɞ ůɡɛɓŬɑɜŮɘ əŬɘ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŮɟɔŬůɑŬɠ ɧˊɞɡ ɧɚɞ əŬɘ 

ˊŮɟɘůůɧŰŮɟŮɠ ŮˊɘɢŮɘɟɐůŮɘɠ ŬɜɎ Űɞɜ əɧůɛɞ Ůˊɘɚɏɔɞɡɜ Űɘɠ əŬɘɜɞɨɟɘŮɠ 

ŰŮɢɜɞɚɞɔɑŮɠ ɞɘ ɞˊɞɑŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ɛŮ ɟŬɔŭŬɑɞ ɟɡɗɛɧ.  

ȷˊɞŰŮɚŮɑ ɔŮɔɞɜɧɠ ˊɤɠ ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ŭɘəŰɨɤɜ ɞˊŰɘəɐɠ ɑɜŬɠ 

ůɡɜŭɟɎɛɞɡɜ ůŮ ɛɏɔɘůŰɞ ɓŬɗɛɧ ůŰɞɜ ɘŭɘɤŰɘəɧ əŬɘ ŭɖɛɧůɘɞ ŰɞɛɏŬ əɎɗŮ ɢɩɟŬɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ŮɑɜŬɘ ɓɏɓŬɘɞ ˊɤɠ ɛŮ Űɖɜ ŬɛŮůɧŰɖŰŬ ɛŮŰɎŭɞůɖɠ Űɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ ŮɝɞɘəɞɜɞɛŮɑŰŬɘ ɢɟɧɜɞɠ, ˊŬɟɏɢŮŰŬɘ ŬɝɘɞˊɘůŰɑŬ əŬɘ ůɡɜŮɢɐɠ ɟɞɐ 

ŮˊɘəɞɘɜɤɜɑŬɠ ŬɜŬɛŮŰŬɝɨ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ ɞˊŰɘəɐ ɑɜŬ. ȼ 

əŬɗŬɟɧŰɖŰŬ Űɖɠ ůɖɛŮɟɘɜɐɠ ɞˊŰɘəɐɠ ɑɜŬɠ, ůŮ ůɡɜŭɡŬůɛɧ ɓɏɓŬɘŬ ɛŮ ŰŬ 

ɓŮɚŰɘɤɛɏɜŬ ɖɚŮəŰɟɞɜɘəɎӢ ůɡůŰɐɛŬŰŬ, ŮˊɘŰɟɏˊŮɘ ůŰɘɠ ɞˊŰɘəɏɠ ɑɜŮɠ ɜŬ 

ŭɘŬɓɘɓɎůɞɡɜ ŰŬ ɣɖűɘɞˊɞɘɖɛɏɜŬ űɤŰŮɘɜɎ ůɐɛŬŰŬ ɢɤɟɑɠ ůűɎɚɛŬŰŬ, ůŮ 

ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ Ŭˊɧ 100 ɢɚɛ. ɢɤɟɑɠ ŬɜɎɔəɖ Ůɜɑůɢɡůɖɠ. 

ȺɑɜŬɘ ɝŮəɎɗŬɟɞ ˊɤɠ ɞɘ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ɕɤɐ Űɤɜ ˊɞɚɘŰɩɜ, ˊɞɡ ɏɢɞɡɜ 

ŮˊɘɚɏɝŮɘ ɐŭɖ ɐ ɗŬ Ůˊɘɚɏɝɞɡɜ Űɖɜ ůɨɜŭŮůɖ Űɖɠ əŬŰɞɘəɑŬɠ Űɞɡɠ ɛŮ ɞˊŰɘəɐ ɑɜŬ, 

ŮɑɜŬɘ ɛŮɔɎɚŮɠ. ɀŮ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ FTTH, ɞɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ 

ŮəɛŮŰŬɚɚŮɡŰɞɨɜ ɛɘŬ ɔəɎɛŬ Ŭˊɧ ŮɝŮɚɘɔɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ. ȺɜŭŮɘəŰɘəɎ ɛˊɞɟɞɨɛŮ 

ɜŬ ŬɜŬűɏɟɞɡɛŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŰɖɚŮ-ŮɟɔŬůɑŬɠ, ŮəˊŬɑŭŮɡůɖɠ, ůɡɜŮŭɟɑŬůɖɠ, 

ɛŮŰɎŭɞůɖɠ (streaming) ɓɑɜŰŮɞ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ əŬɘ ɧɚŬ ŬɡŰɎ ŬəɧɛŬ əŬɘ ůŮ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɚɧɔɤ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŰŬ ŭɑəŰɡŬ ɞˊŰɘəɩɜ 

ɘɜɩɜ əŬɘ Űɖɠ ɛŮɔɎɚɖɠ ŰŬɢɨŰɖŰŬɠ Űɧůɞ ɔɘŬ Űɞ ɔɜɤůŰɧ əŬŰɏɓŬůɛŬ (download)  

ŬɚɚɎ əŬɘ Űɞ ŬɜɏɓŬůɛŬ (Upload) Űɤɜ ŭŮŭɞɛɏɜɤɜ.  

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɩůɞɡɛŮ ˊɤɠ Űɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ FTTH 

ŮɑɜŬɘ ɖ ůɡɛɛŮŰɟɘəɐ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ŰŬɡŰɧɢɟɞɜŬ ɖ ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬ Űɧůɞ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ, ɧůɞ əŬɘ ɔɘŬ Űɖɜ ɚɐɣɖ 

ŭŮŭɞɛɏɜɤɜ. ȼ ŭɡɜŬŰɧŰɖŰŬ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ ŮəɎůŰɞŰŮ ɢɟɐůŰɖ ůŮ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ ŮˊɘɗɡɛŮɑ ɜŬ ŮəŰŮɚŮɑ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ 

ŰŬɡŰɧɢɟɞɜŬ əŬɘ Ůɝɑůɞɡ ŬˊɞŭɞŰɘəɎ. 
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Ⱥɜ əŬŰŬəɚŮɑŭɘ, ɗŬ ɚɏɔŬɛŮ ˊɤɠ ŰŬ əɨɟɘŬ ɞűɏɚɖ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ 

ˊɟɞəɨɣɞɡɜ Ŭˊɧ Űɖ ůɨɜŭŮůɖ ɞˊŰɘəɐɠ ɑɜŬɠ ůŰɖɜ ɞɘəɑŬ, Űɞ ɔɟŬűŮɑɞ, Űɖɜ 

ŮˊɘɢŮɑɟɖůɖ, ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ Űɤɜ ˊɞɚɘŰɩɜ 

əŬɘ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ əɞɘɜɤɜɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŮɑɜŬɘ ˊɤɠ 

ɖ ɛŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɛɏůɤ ɞˊŰɘəɐɠ ɑɜŬɠ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ůɡɛɓɎɚɚŮɘ ŬˊɞűŬůɘůŰɘəɎ ůŰɞ ɜŬ ůɤɗɞɨɜ ɕɤɏɠ ɛɏůɤ Űɖɠ ŰɖɚŮ-

ɘŬŰɟɘəɐɠ ŬɚɚɎ əŬɘ ɜŬ ˊŮɟɘɞɟɘůŰŮɑ əŬɘ ɖ ŮɔəɚɖɛŬŰɘəɧŰɖŰŬ. 

ɇɏɚɞɠ, ɖ əŬŰŬůəŮɡɐ ŭɘəŰɨɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ əŬɘ ŭɖ FTTH ŬˊɞŰŮɚŮɑ ɛɘŬ 

ˊɞɚɨˊɚɞəɖ, ɢɟɞɜɞɓɧɟŬ əŬɘ ŭŬˊŬɜɖɟɐ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɏɢŮɘ ˊɞɚɚɎ ˊŮɟɘɗɩɟɘŬ 

ŬɜɎˊŰɡɝɖɠ əŬɘ əɎɚɡɣɖɠ ˊŮɟɘɞɢɩɜ ůŮ ɞɚɧəɚɖɟɞ Űɞɜ ˊɚŬɜɐŰɖ. 
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