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INTRODUCTION TO OPTICAL
TECHNOLOGY.

Today the world is migrating
towards the Optical Technology. Tele-
communication, Broadcast, Cable and all
other communication related Industry
largely depend on it because of its
advantages like covering longer distances,
lower losses & lower interference thus
resulting in better signal quality.

To carry any kind of Optical Signal the
medium required is the Optical Fibre Cable (OFC).
It is the backbone of all optical networks. Today no
distance is too far, the distance between two
individuals or
counterparts
a c r o s s
geographical
b o u n d a r i e s
are no more
hindrance to
communicate
with each
other, just pick up the phone and you can speak to
others thousands of miles away, or log into any IM
and do a video chat to know the well-being of your
family away from you or to conduct a virtual
meeting between branches of an organization
established in different continents, all thanks to the
connectivity provided by Optical Technology.

Long Haul Fibre Cables are laid undersea to
connect continents and countries with each other
to establish networks and make the world smaller
virtually. OFC play a very vital role in our day-to-
day lives in some way or the other.

REVOLUTION IN THE CATV INDUSTRY
Prior to the Optical technology, the backbone

of the CATV signals used to be co-axial cables.
Starting from the Head end, till the end customer
point, coax cables were laid to carry signals. Some
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irDna\DMT fa[bar isvaca
EaI saUrja kTara–saa[-baabaa [MTrp`a[jaoja

Aa^iPTkla tknaIk ka pircaya
Aaja ivaSva Aa^iPTkla tknaIkI kI Aaor plaayana

kr rha hO.laMbaI dUrI kao kvar krnao̧  inamna laa^sa va inamna

hstxaop jaOsaI ivaSaoYataAaoM kao doKto hue dUrsaMcaar¸ p`saarNa¸

kobala AaOr Anya saBaI saMcaar sao jauD,o ]Vaoga kafI hd tk

[sa pr inaBa-r krto hOM AaOr [saka pirNaama AcCI isaganala

@vaailaTI hO.

iksaI BaI trh ko AâiPTkla isaganala kao kOrI
krnao ko ilae maaQyama kao AâiPTkla fa[bar kobala ³AaoefsaI´ kI
ja$rt haotI hO.yah saBaI AâiPTkla naoTvakao-M ka AaQaar hO.Aaja kao[-
dUrI AiQak nahIM hO̧  BaaOgaaoilak saImaaAaoM ko par dao vyai@t yaa samakxaaoM ko

baIca kI dUrI ko
calato ek dUsaro baat
krnao maoM Aba iksaI
trh kI baaQaa nahIM
hO̧  faona ]za[yao AaOr
Aap hjaaraoM maIla dUr
baOzo dUsaro sao baat kr

sakto hOM yaa iksaI BaI Aa[-ema maoM laâga kroM AaOr Aapsao kafI dUr rhnao
vaalao Apnao irStodaraoM ka halacaala vaIiDyaao caOT sao pta kr sakto hOM yaa
ifr ivaiBanna ]pmahaWIp maoM sqaaipt saMgazna ko bàâncaaoM ko baIca vaastivak
baOzk ka Aayaaojana kr sakto hOM̧  [sa saBaI ko ilae AâiPTkla tknaIk
Wara p̀dana ko ilae jaanao vaalaI knaoi@TivaTI kao Qanyavaad.

doSaaoM va mahaWIp kao jaaoD,nao ko ilae samaud` ko BaItr kafI laMbaa
fa[bar kobala ibaCayaa gayaa¸ ijasasao vao ek–dUsaro ko naoTvak- sqaaipt
kroM AaOr duinayaa kao vaastva maoM CaoTa banaayaoM.vastut: AaoefsaI hmaaro
idna–p`itidna ko kamaaoM maoM iksaI na iksaI $p maoM Ahma BaUimaka inaBaatI
hO.

saIeTIvaI ]Vaoga maoM ËaMit
Aa^iPTkla tknaIkI sao phlao kao–ei@sayala kobala ka [stomaala

saIeTIvaI isaganalaaoM ko AaQaar ko $p maoM ikyaa jaata qaa.hoDeMD sao Sau$
haokr ]pBaao@ta ko GaraoM tk kao–ei@sayala kobala kI sahayata sao
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of the typical problems with these cables were signal
losses and interference from the outside world and
were directly proportional to each other. As the
distance increased, the losses increased, increasing
the interference, which became significant, because
the signal level was very small.

The solution to cover-up for losses and to
carry signals to a longer distance was to use
Amplifiers, inserted at fixed intervals, to amplify
the CATV signals and thus carry them to a longer
distance. But the addition of amplifiers meant that
the amplifier’s own internal noise and distortion
was added to the system, further degrading the
signal quality. The end result was that many
amplifiers had to be used as the distance increased,
even though the signal level was high, the picture
quality was not acceptable. Thus there was a
limitation to the distance to which CATV signals
could be carried.

OPTICAL TRANSMISSION
To over come all these shortcomings optical

technology for carrying CATV signals was
developed. An optical transmitter takes in the
CATV Signal and converts it into optical signals for
transmission. At the other end, optical receivers
accept these optical signals and convert them back
to their original form which is an RF CATV signal.

To carry these optical signals from source to
destination, OFC is used as the back bone.

Fibre Optic Cables have extremely low loss
(0.3 dB per Km ) enabling the CATV  signals to be
carried over longer distances without
compromising much on the quality and hence
covering a larger customer base.

Since Fibre Optic cable distribution does not
require amplifiers at frequent intervals, the system
is not affected by power failures in the field. Also,
Fibre Optic cables are actually cheaper than coaxial
cables, and the fact that no optical amplifiers are
required, a Fibre Optic based CATV trunk is actually
cheaper than a coaxial cable trunk.

Soon cable operators realised the potential of
this technology and quickly shifted to Fibre Optic
cables for the huge benefits it offered.

PRO’S AND CON’S OF FIBRE CABLE:
With the increasing demand of Fibre cable

there was a great reduction in its price and

isaganalaaoM kao kOrI ikyaa jaata qaa.[na kobalaaoM ko saaqa kuC ivaiSaYT
kiznaa[-yaaM qaI¸ ijanamaoM isaganala laa^sa AaOr AaOr baahrI duinayaa sao hstxaop
AaOr jahaM ik vao saIQao ek dUsaro  ko Aanaupaitk qao.dUrI baZ,nao ko saaqa
hI laa^sa baZ,to gayao̧  hstxaop baZ,ta gayaa¸ jaao ik mah%vapUNa- bana gayaa¸
@yaaoMik isaganala ka str kafI CaoTa qaa.

laMbaI dUrI tk isaganala kao lao jaanao AaOr laâsa ko ilae kvar Ap
]paya ko $p maoM emaiPlafayar ka [stomaala ikyaa jaata qaa¸ saIeTIvaI
isaganalaaoM kao emaiPlafa[- krnao ko ilae inayat dUrI AMtrala ko baad
emaiPlafayar lagaayaa jaata qaa AaOr [sa trh laMbaI dUrI tk isaganala kOrI
ikyaa jaata qaa.laoikna emaiPlafayar kao Saaimala krnao ka matlaba yah qaa
ik emaiPlafayar ko Kud ka AaMtirk naaoyaaja va iDsTaOrSana isasTma maoM
Saaimala haota qaa¸ ijasasao isaganala @vaailaTI AaOr Kraba hao jaatI qaI.[saka
pirNaama yah haota qaa ik dUrI baZ,nao ko saaqa k[- emaiPlafayaraoM ka
[stomaala krnaa pD,ta qaa¸ isaganalastr ko ]cca rhnao ko baavajaUd BaI
ip@car @vaailaTI svaIkaya- nahIM qaI.[sa trh saIeTIvaI isaganalaaoM kao
iktnaI dUr kOrI ikyaa jaae ]sakI saIimatta haotI qaI.
Aa^iPTkla T/aMsamaISana

[na saBaI KaaimayaaoM sao inajaat panao ko ilae saIeTIvaI isaganalaaoM
kao kOrI krnao ko ilae Aa^iPTkla tknaIkI ka ivakasa ikyaa gayaa.ek
Aa^iPTkla T/aMsamaITr¸ saIeTIvaI isaganala kao laota hO AaOr ]sao T/aMsamaISana
ko ilae Aa^iPTkla isaganala maoM badlata hO.dUsarI Caor pr Aa^iPTkla
irsaIvar [na Aa^iPTkla isaganala kao svaIkar krta hO AaOr ]sao vaapsa
maUla $p maoM badla dota hO jaao ik Aaref saIeTIvaI isaganala hO.sa`aot sao
gaMtvya tk [na Aa^iPTkla isaganalaaoM kao kOrI krnao ko ilae AaoefsaI
ka [stomaala AaQaar ko $p maoM ikyaa jaata hO.

fa[bar AâiPTk kobala maoM baohd inamna laâsa ³0.3 dB p`it
iklaaomaITr´ haota hO ijasako calato hI yah @vaailaTI maoM ibanaa iksaI trh ko
samaJaaOto ko kafI laMbaI dUrI tk saIeTIvaI isaganalaaoM kao lao jaanao maoM saxama
banaata hO AaOr [sa trh yah baD,o ]pBaao@ta AaQaar kao kvar krta hO.

caUMik fa[bar Aa^iPTk kobala kao lagaatar AMtrala pr
emaiPlafayar kI ja$rt nahIM haotI hO̧  [sailae iflD maoM ibajalaI kTnao
ko baad BaI isasTma p`Baaivat nahIM haota hO.[saI trh fa[bar Aa^iPTk
kobala vaastva maoM kao–ei@sayala kobala ko maukabalao sasta hO AaOr tqya
yah hO ik iksaI trh ko Aa^iPTkla emaiPlafayar kI ja$rt nahIM haotI
hO̧  [sailae fa[bar Aa^iPTk AaQaairt saIeTIvaI T/Mk vaastva maoM kao–
ei@sayala kobala T/Mk ko maukabalao sasta hO. SaIGa` hI kobala Aa^proTr nao
[sa tknaIk kI xamata kao phcaanaa AaOr k[- trh kI sauivaQaayaoM p`dana
krnao ko ilae fa[bar Aa^iPTk kI Aaor sqaanaaMtirt hao rho hOM.
fa[bar kobala ko pxa va ivapxa

fa[bar kobala kI baZ,tI maaMga ko saaqa [sako maUlya maoM kafI
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simultaneously the penetration kept on increasing.
The need for OFC kept on growing and more and
more dense OFC were produced with each cable
having multiple cores. Today fibre Optic cables are
available with cores containing 2, 4, 6, 8, 12, 24…96
or more fibres. Fibre cables helped in reaching
longer distances, increasing signal quality etc .

However,  managing Fibre cables is a difficult
task. Joining two fibre cables to increase the length
or to undo a break in a fibre cable is a lengthy
process and is called ‘Splicing.’ Splicing is used to
join open ends of 2 Fibre cables with each other. It
is not a simple process like joining copper cables,
but specialized tools and trained technicians  are
needed to achieve this.

Hence if unfortunately there is any break in
the Fibre cable, there is a comparatively higher
downtime, to find the location of the break, and to
then fix the break with fusion splicing. The situation
is compounded further, if there are multiple breaks.

From a consumer’s viewpoint, a long
interruption in their Cable TV service is not
acceptable.
REDUNDANCY OF THE NETWORK:

To avoid downtime of the network,
redundancy is adopted. Redundancy means a
backup or a secondary link. Therefore when the
main link goes down, the secondary link is used to
transmit the signals. There are 2 links which carry
the same set of signals to the receiving devices, if
there is any problem with the main link the
receiving device starts taking input from the
secondary link, significantly reducing the down
time. Also the main link can be then repaired with

igaravaT AayaI hO AaOr [sako saaqa hI phuMca lagaatar baZ,tI jaa rhI

hO.AaoefsaI ko ilae ja$rt lagaatar baZ,tI jaa rhI hO AaOr p̀%yaok kobala

maoM ek sao AiQak kaor ko saaqa AiQakaiQak Ganao AaoefsaI ka inamaa-Na

ikyaa jaanao lagaa.Aaja fa[bar AâiPTk kobala 2¸ 4¸ 6¸ 8¸ 12¸ 24

…96 yaa AiQak kaor ko saaqa ]plabQa hO.fa[bar kobala¸ laMbaI dUrI

tk phuMcanao̧  isaganala @vaailaTI maoM sauQaar krnao maoM sahayata krtI hO.

halaaMik fa[bar kobala kI doKroK krnaa kizna kama hO.laMbaa[-

baZ,anao ko ilae dao fa[bar kobalaaoM kao jaaoD,naa yaa fa[bar kobala maoM

KrabaI kao zIk krnaa laMbaI p`iËyaa hO AaOr [sao ‘sPlaa[isaMga’ kha

jaata hO.‘sPlaa[isaMga’ ka [stomaala ek dUsaro ko saaqa dao fa[bar

kobalaaoM ko Kulao Caor kao jaaoD,nao maoM ikyaa jaata hO.yah ka^pr kobala kao

jaaoD,nao kI BaaMit sarla p`iËyaa nahIM hO bailk [sako ilae ivaSaoYa ]pkrNaaoM

va p`iSaixat tknaIkI kma-caairyaaoM kI ja$rt haotI hO.
[sailae yaid duBaa-gyavaSa fa[bar kobala maoM khIM baòk hao jaae

tao baòk ko sqaana ka pta lagaanaa AaOr ]sao ifr ‘sPlaa[isaMga’ ko saaqa
sahI krnao maoM ApoxaakRt AiQak samaya laga jaata hO.

]pBaao@ta ko dRiYTkaoNa sao ]nako kobala TIvaI isasTma maoM laMbaI
baaQaa svaIkaya- nahIM hO.

naoTvak- kI irDna\DMsaI
naoTvak- kI $kavaT sao bacanao ko ilae irDna\DMsaI ka [stomaala

ikyaa jaata hO.irDna\DMsaI ka matlaba hO baOkAp yaa sahayak
ilaMk.[sailae jaba mau#ya ilaMk Kraba haotI hO tao isaganala kao T/aMsamaIT
krnao ko ilae sahayak ilaMk ka [stomaala ikyaa jaata hO.yahaM dao ilaMk
haoto hOM jaao ik irsaIivaMga ]pkrNa sao isaganalaaoM ko samaana saoT kao kOrI
krto hOM AaOr yaid mau#ya ilaMk ko saaqa iksaI trh kI samasyaa haotI hO
tao irsaIivaMga ]pkrNa¸ sahayak ilaMk sao [napuT laonaa Sau$ kr doto hMO
ijasasao yah $kavaT ko samaya maoM ]llaoKnaIya kmaI laata hO.[sa trh
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more peace of mind as the network is running on
redundancy and once the main link is again up and
running the network switches back to it.

There are different ways by which
redundancy is adopted by operators to overcome
downtime. A few of these are mentioned below:
1: REDUNDANCY BETWEEN CORES IN

SINGLE OFC:
This is a very cost-effective method of

redundancy adopted. As mentioned earlier, an OFC
cable can have multiple cores of Fibre and there are
chances that only few cores are used for actual
transmission of signal and rest are free. These free
cores can be used for redundancy.

As indicated in Figure 1, if the main core
carrying signal fails or breaks, the transmission can
be shifted to one of the redundant cores, thus the
downtime would be equal to the time required to
shift connection of the TX (Transmitter) and RX
(Receiver) devices from the main fibre to the
redundant fibre. After shifting, fault location &
splicing of main core can be done at leisure.

This is also the weakest type of redundancy
as all these cores are in the same Optical Cable. As
a result, if the main core breaks there are high
chances that the entire cable has broken, and in this
scenario even the redundant core will have been
broken. A better method or redundancy is to have
a completely separate redundant OFC.

2: REDUNDANCY BETWEEN CABLES:
To create a better redundancy, Service

Providers use a completely separate cable to provide
redundancy. Hence,  if there is any problem with
the Main Fibre, the transmission can be shifted to
second (redundant) Optical Fibre Cable,  thus
reducing the downtime.

Figure 1: Using Extra Core Within The Same Cable To Provide Redundancy

mau#ya ilaMk kI marmmat AiQak SaaMit pUva-k kI jaatI hO @yaaoMik naoTvak-
irDna\DMsaI pr saMcaalana krtI hO AaOr jaOsao mau#ya ilaMk zIk hao jaatI hO
tao naoTvak- ka saMcaalana vaapsa ]sa pr kr idyaa jaata hO. k[- eosao
trIko hOM ijasako Wara $kavaT sao bacanao ko ilae Aa^proTraoM nao irDna\DMsaI
kao svaIkar ikyaa hO.[namaoM sao kuC ka ]llaoK naIcao ikyaa jaa rha hO:
1. isaMgala AaoefsaI maoM kaor ko baIca irDna\DMsaI:

yah Apnaayao gayao irDna\DMsaI ka ek laagat p`BaavaI trIka
hO.jaOsaaik phlao ]llaoK ikyaa gayaa hO ik AaoefsaI kobala maoM fa[bar
ko k[- kaor hao sakto hOM AaOr [sa baat ka maaOka rhta hO ik isaganala
ko vaastivak T/aMsamaISana ko ilae isaf- kuC hI kaor ka [stomaala ikyaa
jaae AaOr SaoYa ÍI rhoM.[na ÍI kaor ka [stomaala irDna\DMsaI ko ilae
ikyaa jaa sakta hO.

jaOsaaik ica~ 1 maoM idKayaa gayaa hO ik yaid isaganala kao lao jaanao
vaalaa mau#ya kaor Kraba yaa TUT jaae tao T/aMsamaISana kao irDna\DMT kaor maoM
sao ek maoM sqaanaaMtirt ikyaa jaa sakta hO̧  [sa trh $kavaT samaya
irDna\DMT fa[bar ko mau#ya fa[bar sao Aare@sa ³irsaIvar´ ]pkrNaaoM
AaOr TIe@sa ³T/aMsamaITr´ ko knao@Sana kao iSaFT krnao maoM lagao samaya ko
samaana haogaa.sqaanaaMtrNa ko baad KrabaI ka pta lagaanao AaOr mau#ya kaor
ko sPlaa[isaMga ka kama KalaI samaya maoM ikyaa jaa sakta hO.yah irDna\DMsaI
ko sabasao kmajaaor p`kar maoM sao ek hO @yaaoMik yao saBaI kaor ]saI
Aa^iPTkla kobala maoM rhta hO.pirNaamasva$p yaid mau#ya TUTta hO tao [sa
baat kI AiQak saMBaavanaa rhtI hO ik pUra kobala hI TUT jaae AaOr [sa
isqait maoM irDna\DMT kaor BaI TUT jaata hO.ek AcCI pwit yaa irDna\DMsaI
ibalkula Alaga irDna\DMT AaoefsaI haogaa.

2. kobalaaoM ko baIca irDna\DMsaI:

AcCI irDna\DMsaI kao banaanao ko ilae saovaa p̀dayak pRqak kobala

ka [stomaala irDna\DMsaI p̀dana krnao maoM krto hOM.[sailae yaid mau#ya kobala

maoM kao[- samasyaa hao jaae tao T/aMsamaISana kao dUsaro ³irDna\DMT´ AâiPTkla

fa[bar maoM sqaanaaMtirt krko $kavaT kI samaya kao GaTayaa jaa sakta hO.
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Figure 2: Using 2 Separate Cables To Provide Redundancy

Figure 3: Ring Layout Using 2 Separate Cables, Each With Different Paths To Provide Redundancy

There are different architectures adopted in
such redundancy based on the path chosen for
Redundant OFC from the base station to the
receiving station. These are:

A: RUNNING PARALLEL CABLES
When the main cable fails the redundant link

takes over. However, as both these cables run
parallel i.e. the route from the base to receiving
station of both the cables is the same, if one cable
breaks due to a tree falling, or digging of the trench
in which the cable is laid, both the cables will be
simultaneously damaged, making the redundancy
useless.
B: RING ARCHITECTURE

The ideal solution to provide redundancy is
to route 2 different Fibre Optic cables along
completely different paths.  This is shown in Fig. 3.

If for any reason any one of the 2 cables
breaks, the transmission can be restored using the
2nd (standby/redundant) cable to establish
connectivity between the transmitter and receiver.

baosa sToSana sao irsaIivaMga sToSana sao AaoefsaI irDna\DMT ko ilae

caunao gayao pa^qa ko AaQaar pr [sa irDna\DMsaI maoM AMgaIkar saMrcanaa iBanna

haogaI. yao hOM:

e. samaanaaMtr kobala lagaanaa
jaba mau#ya kobala fola hao jaatI hO tao irDna\DMT ilaMk [saka

sqaana laotI hO.halaaMik yao daonaaoM kobala samaaMtr lagao haoto hOM AaOr daonaaoM
kobalaaoM ka baosa sao irsaIivaMga sToSana ka rasta samaana haota hO̧  yaid ek
kobala poD, ko igarnao sao yaa jahaM kobala kao ibaCayaa gayaa hO vahaM KudayaI
sao TUTtI hO tao daonaaoM kobala eksaaqa hI xaitga`st hao jaato hOM AaOr [sasao
irDna\DMsaI iksaI kama ka nahIM rh jaatI.
baI. irMga saMrcanaa

irDna\DMsaI p̀dana krnao ka AadSa- ]paya hO dao iBanna fa[bar
AâiPTk kobala kao ibalkula iBanna pâqa pr lagaayaa jaanaa caaihe.[sao
ica~–3 maoM idKayaa gayaa hO. yaid iksaI karNa sao daonaaoM maoM kao[- ek kobala
TUT jaayao tao T/aMsamaISana kao dUsaro kobala ³sTOMD baaya/irDna\DMsaI´ ka [stomaala
kr Sau$ ikyaa jaa sakta hO ijasasao ik T/aMsamaITr va irsaIvar ko baIca
knaoi@TivaTI sqaaipt ikyaa jaae.
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REDUNDANT FIBRE SWITCH:
Redundancy is adopted to reduce the

downtime and safeguard business from network
problems. In all the above cases of redundancy the
downtime equals to time required to shift the
connection for TX and RX devices from main fibre
to the redundant fibre. Redundancy can be achieved
in two ways:
1: MANUAL REDUNDANCY:

In this method actual shifting of fibre cables
at the input ports of receiving device is done
manually. Therefore an attendant needs to be
present 24 hours at the receiving station to perform
this task if any failure occurs. So the efficiency and
downtime of such redundancy completely depends
on availability of the attendant at the time of failure
and his response to the failure. There is a noticeable
amount of downtime in manual redundancy
because the response cannot be instant.
2: AUTO SWITCH-OVER WITH A FIBRE

REDUNDANT  SWITCH:
A Redundant Fibre Switch is an active device

that takes inputs simultaneously from the Main
Link and Redundant Link and gives a single output
to the RX device. It continuously monitors the input
from the main fibre, if there is any failure or problem
with the signal from main fibre it switches to
redundant fibre and provides continuous output to
the RX device. The switching of output from main
to redundant is instant and thus the downtime is
almost zero. Typically, the switch over takes only a
fraction of a second, so consumers are not even
aware that there had been a failure of the main fibre
and a standby fibre has been switched into service.

INSTALLING THE SWITCH
Fibre Switches are very simple to use and

Figure 4: Fibre Switch Installed Using Extra Core Within The Same Cable To Provide Redundancy

irDna\DMT fa[bar isvaca:
irDna\DMsaI kao naoTvak- samasyaaAaoM sao ibajanaosa kao bacaanao AaOr

$kavaT kao GaTanao ko ilae Apnaayaa jaata hO.irDna\DMsaI ko }pr
batayao gayao saBaI maamalaaoM maoM $kavaT ka samaya mau#ya fa[bar ko irDna\DMT
fa[bar sao TIe@sa va Aare@sa ]pkrNaaoM ko ilae knao@Sana ko sqaanaMatrNa
ko ilae ja$rI samaya ko samaana hO.irDna\DMsaI kao dao trIko sao p`aPt
ikyaa jaa sakta hO:
1. maOnyaUla irDna\DMsaI:

[sa pwit maoM irsaIivaMga ]pkrNa ko [napuT paoT- pr fa[bar
kobala ko vaastivak sqaanaaMtrNa ka kama haqa sao ikyaa jaata hO.[sailae
yaid iksaI trh kI baaQaa AatI hO tao ek kma-caarI kao 24 GaMTo [sa
kama kao pUra krnao ko ilae irsaIivaMga sToSana pr maaOjaUd rhnaa
pD,ogaa.[sailae [sa trh kI irDna\DMsaI kI $kavaT va p`BaavaiSalata
pUrI trh baaQaa ko samaya ]pisqat AadmaI AaOr baaQaa pr ]sakI p`itiËyaa
pr inaBa-r krtI hO.maOnyaUla irDna\DMsaI maoM $kavaT kI maa~a kafI
AiQak haotI hO @yaaoMik p`itiËyaa t%kala nahIM hao saktI hO.
2. fa[bar irDna\DMT isvaca ko saaqa Aa^Tao isvaca Aaovar:

irDna\DMT fa[bar isvaca ek saiËya ]pkrNa hO jaao ik eksaaqa
mau#ya ilaMk va irDna\DMT ilaMk sao [napuT laota hO AaOr Aare@sa ]pkrNa
kao isaMgala Aa]TpuT dota hO.yah mau#ya fa[bar sao [napuT kao lagatar
maa^inaTr krta hO AaOr yaid mau#ya fa[bar sao isaganala ko saaqa iksaI
trh kI baaQaa yaa samasyaa haotI hO tao yah irDna\DMT fa[bar kao isvaca
kr dota hO AaOr Aare@sa ]pkrNa kao lagaatar Aa]TpuT p`dana
krta rhta hO.irDna\DMT ko mau#ya sao Aa]TpuT kI isvacana t%kala
haotI hO AaOr [sa trh $kavaT ka samaya lagaBaga SaUnya haota hO.ivaiSaYT
$p sao isvaca Aaovar maoM kuC saokoMD hI lagata hO̧  [sailae ]pBaao@ta kao
[sa baat ka pta hI nahIM calata ik mau#ya fa[bar maoM iksaI trh kI
KrabaI AayaI hO AaOr sTOMDbaa^ya fa[bar kao saovaa maoM lagaayaa jaata hO.
isvaca kao lagaanaa

fa[bar isvacaaoM kao lagaanaa va [stomaala krnaa baohd Aasaana hO̧
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install, they have to be placed right before the
receiving device. These switches can be used in any
Redundancy architecture.

Figure 6: Fibre Switch Installed In A Ring Layout Using 2 Separate Cables & Paths To Provide Redundancy

Figure 5: Fibre Switch Installed With 2
Separate Cables To Provide Redundancy

AUTO REDUNDANCY SWITCHES
As illustrated in diagrams 4 to 6 above, a Fibre

Switch can be installed in any environment to
achieve Auto Redundancy of the Network thus
reducing the downtime and dependability on the
efficiency of the attendant. If any failure occurs even
in the middle of the night the Switch can take care
of switching the network from Primary link to
secondary link, automatically.

Once the problem on the main link is
identified, it can be rectified by the splicing team.
After the main link is repaired the fibre switch will
automatically switch back to main link. This is
redundancy in true sense where the downtime is
almost nil and switchover is instant.

[sao irsaIivaMga ]pkrNaaoM ko phlao lagaayaa jaanaa caaihe.[na isvacaaoM ka

[stomaala iksaI BaI irDna\DMsaI saMrcanaa maoM ikyaa jaa sakta hO.

Aa^Tao irDna\DMsaI isvaca:
ica~ 4 sao 6 maoM batayao gayao ]dahrNa sao spYT hO ik fa[bar

isvaca kao naoTvak- ko Aa^Tao irDna\DMsaI kao p`aPt krnao ko ilae iksaI BaI
vaatavarNa maoM lagaayaa jaa sakta hO ijasasao ik kma-caarI kI p`BaavaiSalata
pr inaBa-rta va $kavaT ko samaya kao GaTayaa jaae.yaid iksaI trh kI
baaQaa maQya rai~ maoM BaI haotI hO tao isvaca svaacaailat $p sao mau#ya ilaMk
sao sahayak ilaMk pr naoTvak- kao isvacana kI ijammaovaarI lao sakta hO.

mau#ya ilaMk pr jaOsao hI kiznaa[- ka pta calata hO tao [sakao
sPlaa[isaMga TIma Wara zIk ikyaa jaata hO.mau#ya ilaMk ko zIk haonao ko
baad fa[bar svaIca [sao svaacaailat $p sao vaapsa mau#ya ilaMk pr sqaanaaMtirt
kr dota hO.yah sahI maayanao maoM irDna\DMsaI hO jahaM ik $kavaT kI samaya
ibalkula SaUnya haotI hO AaOr isvacaAaovar t%kala haotI hO.
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SETTING SWITCHING LEVELS
Setting up a fibre switch is extremely simple.

A minimum threshold value is to be set for the input
of the switch. If the input signal from the main fibre
falls below this level, the switch will automatically
disconnect the main fibre and shift to the redundant
fibre. The switch over is extremely quick: 10 milli
seconds or 1/100th of a second.

SWITCH CHARACTERISTICS
While the characteristics of a Fibre Switch

may vary somewhat from manufacturer to
manufacturer, the broad characteristics are :

WAVELENGTH
Different Fibre Switches are available for use

at either 1310 nm or 1550 nm. You need to specify
the wavelength when ordering. The same switch
cannot be used for both wavelengths.

ANALOG & DIGITAL
Just as an Optical TX can accept Analog as

well as Digital Input, the Fibre Switch can also
accept both these inputs together. It also provides
simultaneous analog & digital outputs to the optical
receiver or node.

The Fibre switch does not read or modify the
data at its input. It just monitors the signal level or

TYPICAL SPECIFICATIONS FOR A FIBRE SWITCH

Wavelength 1260 to 1360 or

1510 to1610nm

Insertion Loss < 1.0dB

Polarization Related Loss < 0.1dB

Return Loss > 55dB

Path crosstalk effect > 60dB

Switch Repetition < ±0.02dB

Transmission power < 500mW

Switching time 10mS

Working Temp. 10°C  to  +55°C

Optical Input range -25dBm to +25dBm

(or 27dBm optional)

Optical Connector FC/APC or SC/APC

optional

Power consumption 7W max

Store Temp. Range -20°C to +80°C

Physics dimension 480 × 370 × 44mm

Weight 4.5 kg

isvacana straoM kI sqaapnaa
fa[bar isvaca kI sqaapnaa krnaa baohd Aasaana hO.isvaca ko

[napuT ko ilae nyaUnatma qaÒSahaolD vaOlyaU kao tya ikyaa jaata hO.yaid

mau#ya fa[bar sao [napuT isaganala [sa str sao naIcao GaTta hO tao isvaca

svaacaailat $p sao mau#ya fa[bar sao isaganala kT krko irDna\DMT fa[bar

pr iSaFT kr dota hO.yah isvaca Aaovar ka kama A%yaMt tojaI sao haota

hO: 10 imaila saokoMD yaa saokoMD ko 1/100th.

isvaca kI Kaisayat
halaaMik fa[bar isvaca kI Kaisayat hr ]%padk kI Alaga–

Alaga haotI hO laoikna vyaapk ivaSaoYataeM hO:
vaobalaoMqa

1310 nm yaa 1550 nm maoM sao iksaI ko [stomaala ko ilae
iBanna fa[bar isvaca ]plabQa hOM.jaba Aap KrId rho hOM tao Aapkao
vaobalaoMqa kao batanaa pD,ogaa.ek hI isvaca ka [stomaala daonaaoM vaobalaoMqa ko
ilae nahIM ikyaa jaa sakta hO.
enaalaa^ga va iDijaTla

jaOsao ik AâiPTkla TIe@sa¸ enaalaâga ko saaqa–saaqa iDijaTla
[napuT kao BaI svaIkar krta hO ibalkula ]saI trh fa[bar isvaca BaI
eksaaqa [na daonaaoM [napuT kao svaIkar kr sakta hO.yah eksaaqa AâiPTkla
irsaIvar yaa naaoD kao enaalaâga va iDijaTla Aa]TpuT p̀dana krta hO.fa[bar
isvaca Apnao [napuT pr DoTa kao saMSaaoiQat yaa pZ, nahIM sakto hMO.yah isaf-

fa[bar isvaca ko ilae ivaiSaYT inaid-YTIkrNa

vaobalaoMqa 1260 to 1360 or

1510 to1610nm

[nSa-sana laa^sa < 1.0dB

paolara[jaoSana sao jauDa, laa^sa < 0.1dB

irTna- laa^sa > 55dB

pa^qa Ëa^saTa^k p`Baava > 60dB

isvaca irsaoPSana < ±0.02dB

T/aMsamaISana pa^var < 500mW

isvacana Ta[ma 10mS

kaya-rt tapmaana 10°C  to  +55°C

Aa^iPTkla [napuT roMja -25dBm to +25dBm

(yaa 27dBm vaOkilpk)

Aa^iPTkla knao@Tr FC/APC or SC/APC

vaOkilpk

pa^var Kpt 7W max

sTaor tapmaana roMja -20°C to +80°C

ifijak Da^yamaoMSana 480 × 370 × 44mm

vajana 4.5 kg

FIBRE SWITCH

84



SATELLITE & CABLE TV AUGUST 2010

strength, so it simply passes on the signal from the
selected input to the output, irrespective of whether
the signal is analog, digital or a mix of both.

SWITCHING TIME
The switch takes less than 10 milliseconds to

switch from the main input to the secondary input.
Thus the downtime is almost negligible and
switchover is unnoticeable.

INSERTION LOSS
The losses added by the Fibre Switch is

between 1.0 to 1.3 dBm, so network designers will
have to take these losses into consideration.

POWERING THE SWITCH
Fibre switch is an active device and incase of

a power failure, the switch will connect the primary
input to the output. The switch will not interrupt
the signal. Only the redundancy switch over
function of the switch will not work while there is
a power failure.

SWITCH CONFIGURATIONS
Switches are available in different

configurations, to suit any application or system.
They are available as: 1 input x 2 output; 2 inputs x
1 output or 2 inputs x 2 outputs.

IDEAL SOLUTION FOR ALL NETWORKS
A few years ago, when this technology was

introduced, optical switches were built into   Optical
Receivers (Node). Their price was high, restricting
their use to only large MSOs and optical fibre
networks.

However, today they are available as
standalone products (without nodes), at reasonable
prices (Typically Rs 60,000 to Rs 70,000 + tax). This
facilitates their use with different types of receivers
and EDFAs. Also there is no need to replace the
existing devices or change the architecture or network
design, just place the switch before the receiving
device and Auto Redundancy can be achieved. ■

Suraj Katara graduated with a B.E. in Computer Engineering from
the Thadomal Shahani Engineering College Mumbai. He is Manager-
Technical & Operations at Saibaba Enterprises, and has extensive field
experience in CATV, Digital TV & Networking.

Saibaba Enterprises has offered pioneering solutions in CATV,
Networking, HFC equipment & Digital TV for more than 20 years.
Establishing its own brand “DBC Technologies” it has always believed
in offering best quality product, solution and service to its customers.

EaI saUrja kTara nao ‘qaaDUmala saahnaI [MijainayairMga kâlaoja’¸ mauMba[- sao kMPyaUTr [MijainayairMga
maoM baI.[-.³snaatk´ kI iDgàI haisala kI.vao saa[-baabaa [MTrp̀a[jaoja ko tknaIkI va saMcaalana
maOnaojar hOM AaOr ]nhoM saIeTIvaI¸ iDijaTla TIvaI va naoTvaik-Mga xao~ ka vyaapk AnauBava p̀aPt hO.

saa[-baabaa [MTrp`a[jaoja¸ ipClao 20 vaYa- sao AiQak samaya sao saIeTIvaI¸ naoTvaik-Mga¸
ecaefsaI ]pkrNa va iDijaTla TIvaI maoM  Aga`NaI samaaQaana p`stut kr rha hO.Kud ko
‘DIbaIsaI To@naaolaa^jaI’ kao sqaaipt krko kMpnaI hmaoSaa Apnao ]pBaao@taAaoM kao ]%kRYT
@vaailaTI ko ]%pad¸ ]paya AaOr saovaa kI p`stuit maoM ivaSvaasa rKta hO.

isaganala laovala yaa pâvar kao maâinaTr krta hO ijasasao ik yah caunao [napuT
kao Aa]TpuT sao isaganala pr saamaanya $p sao pasa krta hO baavajaUd [sako
kI isaganala enaalaâga yaa iDijaTla hao yaa ifr daonaaoM ka ima@sa hao.

isvacana maoM samaya
mau#ya [napuT sao sahayak [napuT maoM isvaca krnao maoM 10 imailasaokoMD

sao BaI kma ka samaya lagata hO.[sailae $kavaT ka samaya nagaNya haota

hO AaOr isvacaAaovar ka pta hI nahIM calata.

[nSa-sana laa^sa
fa[bar isvaca Wara Saaimala laa^sa 1.0 sao 1.3dBm haota hO̧

ijasasao ik naoTvak- banaanao vaalao kao [na laa^saaoM kao Qyaana maoM rKnaa haogaa.

isvaca kao pa^var donaa
fa[bar isvaca ek saËIya ]pkrNa hO AaOr pa^var kTnao kI

halat maoM isvaca¸ p`aqaimak [napuT sao Aa]TpuT kao jaaoD,ta hO.yah

isvaca¸ isaganala kao baaiQat nahIM krta hO.ibajalaI nahIM rhnao ko calato

isaf- isvaca ko irDna\DMsaI isvaca Aaovar ka kama nahIM haota hO.

isvaca ka ka^naifgauroSana
iksaI BaI Aavaodna yaa isasTma ko AnaukUla haonao ko ilae isvaca

ivaiBanna ka^naifgauroSana maoM ]plabQa hO.yao ]plabQa haoto hOM:1 [napuT x

2Aa]TpuT¸ 2 [napuT x 1Aa]TpuT yaa 2 [napuT x 2Aa]TpuT.

saBaI naoTvakao-M ko ilae AadSa- ]paya
kuC vaYa- phlao tk jaba [sa tknaIkI kao p`stut ikyaa gayaa

qaa¸ Aa^iPTkla isvaca ka inamaa-Na Aa^iPTkla irsaIvaraoM ³naaoD´ maoM ikyaa
jaata qaa.[saka maUlya kafI AiQak qaa¸ ijasasao [saka [stomaala isaf-
baD,o emaesaAao AaOr Aa^iPTkla fa[bar naoTvak- tk hI saIimat qaa.

halaaMik Aaja yah ]icat kImat pr ³AamataOr pr 60¸000
$pyao sao 70¸000 $pyao̧  kr Aitir@t´ Akolao ]%pad ³naaoD ko ibanaa´
ko $p ma o M ]plabQa hO.yah ivaiBanna p`kar ko irsaIvara o M va
[-DIefe ko saaqa [stomaala kI sauivaQaa p̀dana krta hO.[saI trh maaOjaUda
]pkrNaaoM kao hTanao yaa saMrcanaa yaa naoTvak- kI banaavaT maoM badlaava krnao
kI kao[- ja$rt nahIM hO̧  isaf- irsaIivaMga ]pkrNa sao phlao isvaca kao lagaa
doM AaOr svaacaailat irDna\DMsaI p̀aPt kI jaa saktI hO. ■
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