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WIDE BANDWIDTH
OPTICAL CABLE

Sterlite Technologies Now Offers A New,
Wide Bandwidth Optical Fibre,
Which Enables Optical Transmission
Even At 1400 Nm. This Provides 33%
Increased Capacity Per Fibre,
Particularly Useful For Reverse Path
Channels In A CATV Network.

Optical fibre is now the medium of choice
for transmitting CATV signals. Not only does it
provide extremely low loss and a huge channel
capacity, it also provides effectively a "Zero
Slope" for more than 100 CATV channels
transmitted simultaneously. The most popular
form of optical cables deployed on CATV
networks worldwide is the single mode, glass
fibre optical cable.

OPTICAL WINDOWS

Conventional single mode glass fibre offer
optical cable has very low attenuation at 2 specific
wavelengths viz.
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1310 nm and 1550 nm are referred to as the 2
"Optical Windows" on these cables.

All CATV optical transmitters are designed
to operate at either 1310 nm or 1550 nm. In reality,
the each optical channel is 20 nm wide as per
international specification laid down by ITU G
694.2. Given a 20 nm wide optical channel
bandwidth, it yields a capacity of 2.5 Giga Bits per
Second. This implies that a typical 1310 nm laser
actually operates from 1300 nm to 1320 nm.
Similarly a 1550 nm laser would actually have an
output from 1540 nm to 1650 nm.

ADDITIONAL CAPACITY

Despite the huge channel bandwidth per
optical 20 nm wavelength band, cable networks
often require additional capacity.

In a typical Bi-directional CATV network that
supports interactive CATV and / or a cable modem
service, it is necessary to establish both, forward
and reverse paths through out the network. At a
rudimentary level, some Indian cable networks
have used 1550 nm in the forward path and 1310
nm in the reverse path, or vice versa. This scheme
of things supports only 2 paths, 1 at 1310 nm and
the other at 1550 nm.

Advance CATV networks that support a
cable modem service as well as interactive CATV
requires a reverse path to be established from each
customer back to the head end. This is typically
done by aggravating content from 1 cluster of
customers located geographically together, and
sending this aggregated content back to the head
end, from a local optical node fitted with a Reverse
Path Transmitter.

Any reasonably large cable TV network could
deploy 50 to 100 such reverse path nodes. One
option is to lay separate optical fibre from each
reverse node back to the head end. Clearly thisisa
wasteful procedure and not always implemental if
additional cable has not been laid at the time of the
initial installation.

Clearly the ideal solution would be to have a
system that uses existing cables to establish return
paths at different optical wavelengths.

CWDM SYSTEM

The simplest means to deploy multiple paths
on the same optical fibre is to set up a Coarse
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Wavelength Division Multiplexed System such a
CWDM system will have each path separated by
20 nm. Such a system would not be feasible using
conventional optical fibres which have operating
windows only at 1310 nm and 1550 nm.

DWDM SYSTEMS

Conventional cables require the use of
sophisticated and very expensive Dense
Wavelengths Division Multiplexing. Such systems
have very sharply tuned DFB lasers which are some
times even externally cooled to provide the very
narrow operating bandwidth. DWDM systems can
operate with channel spacing as narrow as 0.4 nm
compared to 20 nm for CWDM. As expected,
DWDM systems are very expensive but users - until
now - have had little choice.

WIDE BANDWIDTH CABLE

As shown in Fig. 1, there are only 2 optical
windows where the glass fibre exhibits low loss.

Recently, Sterlite Optical Technologies Ltd.,
an Indian company based in Aurangabad,
Maharashtra has developed and commercially
marketed their "OH LITE" single mode glass fibre
optical cables.

Sterlite is one of India's largest optical cable
fibre manufactures and has a fully integrated facility
which draws out the optical cable from a glass ingot.
This technology has been developed only by a few
companies worldwide. The rest often by optical fibres
from another manufactures and simply Sheath it into
a finished product with the number of optical
strengths specified by the customer.

The OH LITE optical cable is radical and
noteworthy development which offers tremendous
commercial advantages.

OH LITE CABLE

Sterlite's new OH LITE low water peak single
mode fibre has been best suited for CWDM systems.
The newly developed fibers have low attenuation
over wide range of operating bands including water
peak at 1380 +(-) 3 nm. Low water peak fiber with
CWDM system can be used in about 33% more
channel than conventional Single Mode Fiber in the
same system.

Fig. 2 shows the optical characteristics of the
OH LITE optical cables compared to the
characteristics of standard optical cable.
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Fig. 2 Shows The Optical Characteristics Of The OH LITE Optical Cables Compared To The Characteristics Of Standard Optical Cable.
Source : Sterlite Technical Paper "LOW WATER PEAK SINGLE MODE FIBER A DEMAND FOR INCREASING METRO AND ACCESS NETWORKS"

1470 1490 1510 1530 1550 1570 1590 1610 1630

The OH LITE cable does not have the huge
attenuation at 1390 nm. It exhibits uniformly low
attenuation from 1310 nm to 1630 nm.

The large 1390 nm attenuation in
conventional optical fibres is due to the residual
presence of the hydroxylion (OH). This represents
residual moisture or water incorporated in the glass
during the manufacturing process. Sterlite Optical
Technologies Ltd. have managed to minimise and
almost eliminate the OH presence in the glass. This
shows up as a mild attenuation hump (0.01 dB) at
around 1380 nm for the OH LITE cable.

OPTICAL BANDS

As shown in Fig. 2, the range of wavelengths
used in optical transmission can be split into 5
bands. These are :
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O Band 1290 nm to 1365 nm O Band 1290 nm to 1365 nm
E Band 1365 nm to 1460 nm E Band 1365 nm to 1460 nm
S Band 1460 nm to 1505 nm S Band 1460 nm to 1505 nm
C Band 1505 nm to 1570 nm C Band 1505 nm to 1570 nm
L Band 1570 nm to 1630 nm L Band 1570 nm to 1630 nm
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WIDE TRANSMISSION WINDOW

The OH LITE optical fibre from Sterlite offers
uniform attenuation right from 1290 nm (0.33 dB
per kilometer to 1630 nm (0.24 dB per km).

This effectively offers a 320 nm wide window.
In practice, wavelengths upto 1600 nm are used,
providing atleast 15 extra channels using simple,
CWDM system.

SPLICE LOSS

CATV networks in India frequently require
to fusion splice their optical cables. Fusion splicing
of a broken cable is usually not an issue. However,
some times if the physical dimension and
characteristics of the optical fiber vary in different
production runs, poor splice losses result.

Sterlite's OH LITE fiber has a very tight
manufacturing tolerance on the fiber diameter, core
clad concentricity error and cladding non-
circularity. This ensures excellent splice
performance even between fibers from different
production runs.

BEND SENSITIVITY

The loss along an optical fiber increases as
the fiber is bend sharply. For very sharp bends such
as tight knot on the optical fiber strand, the optical
loss can increase upto 40 dB! These are called micro
bends.

Even large (Macro) bends such as when an
optical fiber is wrapped on a reel, the optical
losses increase the ITU Specification (ITU G 652
D)permit a Macro bending loss at 1550 nm, for
100 turns with a 30 mm radius, of 0.5 dB. The
OH LITE cable suffers a loss of only 0.05 dB,
making it far superior to the worst case
specification.

FUTURE APPLICATIONS

Fig. 3 shows a graphical representation of
various wavelengths and their applications in
proposed optical transmission.

The OH LITE fiber with its wide transmission
window offers the full spectrum of services on a
single fiber, without any co-interference.

As shown in Fig. 3, High Definition Video
channels that require a much larger bandwidth per
channel can be easily supported over the 1350 nm
to 1500 nm band which is not otherwise available
on standard, single mode fiber.
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Fig. 3 Shows A Graphical Representation Of Various Wavelengths And Their Applications In Proposed Optical Transmission.
Source : Sterlite Technical Paper "LOW WATER PEAK SINGLE MODE FIBER A DEMAND FOR INCREASING METRO AND ACCESS NETWORKS"
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