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Cabled Optical Fibre

The term Cabled Optical Fibre refers to the constructed cable product. Once the fibre core is coated (primary, secondary

coating, etc) and is encased with the strength members, wraps and sheaths, the product becomes the Cabled Optical Fibre. The
performance of fibre optic is affected by the construction, hence the same core manufactured into different Cabled Optical Fibres
will have different performances.

The grades of optical fibres, that are detailed by the ITU (International Telecommunications Union), are used to construct the
Cabled Optical Fibre categories of cable. The same grade of fibre cabled with a different construction may be a different category
of cabled optical fibre.

Singlemode Cab|6d Opt|Ca|

Singlemode fibre is typically 9/125um and currently readily available in two .
categories — OS1 & 0S2. OS1 is available in both loose tube and tight buffer Fl b re
constructions. The newer OS2 cabled optical fibre is a low water peak grade of
fibre (ITU G.652D). Developments of the product over the years has improved
the performance and Excel tight buffed singlemode fibre supports OS2. The low
water peak refers to the improved performance around the 1383 nm window.
The nature of singlemode having one path for the light, and the transmitting
source being a laser, results in a high power and therefore greater distances
being achieved. The smaller core size used in singlemode necessitates tighter
tolerances being employed for the production of the connector components
and couplers.

Cabled Optical Fibre refers to the
complete cable including the glass,
jacket, strength member, and

any other component. This term

is required because all of these
elements, whether the construction
is tight buffer or loose tube, affect
the performance.

We have endeavoured to keep our OM2
product set in circulation for as long as
possible to assist our customers with Multimode

the changes in technology to OM3 and
OMA4. However as of June 2021, we feel Two common dimensions exist for multimode, 62.5/125um and 50/125um.

it is time to withdraw the OM2 product For new installations the recommendation is to standardise on OM3, OM4

or OM5. Consideration should be given to OM4 and OM5 for support of the
emerging 40 & 100 Gigabit Ethernet standards. These will be accomplished
with parallel optics which will influence the connector selection. With the
our extensive range of OM3 and OM4 release of Enbeam OM5 now allowing 40 & 100 Gigabit to be transmitted
products as direct replacements. All over 2 Multimode fibres by transmitting over 4 wavelengths (850, 880, 910
OM3 and OM4 products are backward and 940nm) by short wave division multiplexing (SWDM). All Enbeam OMS5 is
compatible with OM2. backward compatible with all Enbeam OM3 and OM4 installations.

set from our product portfolio. As stock
is depleted it will not be replenished
and we would ask our clients to look at

UM

Tum (or 1 micrometres) is 0.000001m or 1x10-6m. Although the correct name is micrometres it is often referred as microns
which is the ‘slang’ term.
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History of OM5

Over the past thirty years, multimode fibre has evolved from OM1 to OM5 fibre. With OM1 and OM2 fibre being released at the end of
20th century, which have now become the legacy 125um multimode fibre, continues to work well in 10Mb/s, 100Mb/s and 1000Mb/s
cabling solution. With the increasing demand for high speed data rate like 10Gb/s, 40Gb/s, 100Gb/s, OM1 and OM2 cannot meet the
requirements, so OM3 and OM4 was developed. OM4 fibre cable, with its internal construction, gives higher modal bandwidth than OM3

fibre, which is commonly used as a medium for 40G/100G connection. This causes issues in 40G applications, fibre optic installations had

to use one MTP fibre and 4 OM4 duplex fibres (a total of 8 fibres), which causes cable congestion in high-density networks.

The TIA initiated a working group in 2014 to develop guidance for Wideband Multimode fibre (WBMMF) to support Short Wavelength
Division Multiplexing (SWDM) transmission, As OM3 and OM4 fibre bandwidth is typically only specified at 850 nm these were not up to

the levels needed.

The TIA-492AAAE standard for WBMMF was published in June 2016 and as a result specification for a WBMMF was called for, WBMMF is
effectively a type of OM4 fibre, as the WBMMF still has to meet the OM4 bandwidth criteria of EMB >4700 MHz-km at 850 nm and with

the additional EMB specification at 953 nm of >2470 MHz-km.

An international vote in October 2016 gave WBMMF a three-digit designation, and OM5 fibre was born.

Loose Tube & Tight Buffer Cable Construction

The traditional use of fibre was in external environments. The cable is made up
of a central strength member around which the primary coated optical fibre

is housed in a number of tubes. The various components of the construction
have different rates of expansion and contraction due to temperature changes.
This is accommodated by housing a number of loose primary coated fibres
(typically up to 24) within a series of tubes that spiral around the central
strength member. By having the tubes spiral and the primary coated fibre loose
within the tube, it allows for the difference in expansion due to temperature

of the strength member, tube, fibre, yarn, sheath etc. The tubes containing the
fibre may be gel filled to block the ingress of water when installed in external
situations. Alternatives to having a central strength member is to have steel
wire armour or corrugated steel armour that is around the tubes and under the
outer sheath. Aramid yarns are used in the construction for strength and their
dielectric properties allow the option of having an all dielectric cable to be
installed.

Aramid Yarn

Aramid Yarn is a heat resistant,
very strong synthetic yarn. This
offers many properties that make

it attractive in cabled optical fibre
construction, the exceptional
strength to weight ratio being one.
Kevlar™ is a brand of aramid fibre
that is popularly recognised for
strength and use in body armour.

The concern with loose tube arises when the cable is required to be mounted vertically. As the primary coated fibre is only
typically 250pum in diameter (0.25mm), and is loose within the tube, there is a limit to the vertical rise that is achievable. One
solution is to introduce a loop (sympathetic to the bend radius) at regular intervals, say every 10m vertically.

For this reason, tight buffered fibre is more commonly used in internal installations where the ability to route the cable in
different planes is required and the temperature change variation is less. The primary coated fibre is surrounded by a secondary
coating, usually consisting of two layers, that typically has an overall diameter of 900um. Secondary coated fibre is suitable where
itis housed in trays or within patch panels where it is not subject to repeated handling. For cable construction the secondary
coated fibres are surrounded with aramid yarn and an overall jacket sheath. The jacket is offered in various materials depending

upon the environment.

A ruggedised cord consisting of the secondary coated fibre with the aramid yarn and outer jacket is typically 2-3mm diameter.
This gives very good protection in a compact form with flexibility. These cabled optical fibre units are popular for patch cords
often with two single ruggedised units bonded together in a‘shotgun’formation for duplex cords.

102



A more compact version of the patch cord uses 2 fibres within a single jacket of 2-3mm diameter. These are referred to uniboot patch
cords and are particularly useful for LC connections in high density applications.

A variety of connectors are available for use with optical fibre. The following is a selection of the commonly used ones:

i

Terminating connectors

Diverse routing
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Cable containment

Over the years and ever-expanding networks of today, cable containment is a key part to the performance of all Data cabling regardless
of whether it is fibre optics or a Copper based solutions.

Incorrect selection of containment can result in loss of signal, damage to cables, overcrowding which in copper based installations where
POE (Power over Ethernet) is in use could result in excessive heat generation.

Types of containment available:

Type Primary Use Secondary use Environment
Galvanized Metal Box Trunking Electrical Copper/Fibre Industrial

. ) Industrial, Data Center and

Cable Tray Electrical Copper/Fibre Co-Location
. ) Industrial, Data Center and

Basket Tray Electrical Copper/Fibre Co-Location
' Industrial, Data Center and

Ladder Rack Raceway Copper Fibre Co-Location

Plastic Duct System Fibre Optics Data Center and Co-Location

Galvanized Trunking is often used for Electrical cabling within the industrial environment and you will find copper and fibre based
installations using the same containment, however it is important to note any copper / fibre based product should be kept separated
from any power often achieved by using three compartment trunking this stops any electrical magnetic interference (EMI) being
transferred across to the data cabling. Fibre is not affected by EMI but it is best practice to keep all three separated at all times for clear
demarcation & serviceability and also reducing any chance of the fibre cables being Crushed under the weight of copper cables.

Cable Tray is common in many installations. The down-side of cable tray is the inability to separate cabling types as with the galvanized
trunking. Each cable type should have its own containment path.

The down-side to cable tray is the need to use cable ties to first secure the cables into bundles and then to secure each bundle to the
tray, this can also have an effect on cable performance due to cable ties being pulled too tight altering the construction within copper
cable or causing macro bends and losses in fibre.

Basket Tray is very similar to the above, designed to be more cost effective and quicker to install but with the same limitations as cable
tray in separating cable types and the use of cable ties.

An additional issue is cable sag were the weight of the cable installed fall down between the bars of the tray causing macro bends that
again cause signal loss of construction changes within the cable. A solution to the macro bend issue is to lay cable matting along the
basket to allow a flatter surface to mount cable on.

Ladder Rack Raceway is similar to the cable tray and basket tray in having limitations in the separation of cable types and the macro
bend issue. Having the same solution in having to lay extra matting to eliminate macro bends, all three also have limitations on the
amount of cable that can be stored due to the depth of the solution being used.
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With the above systems offering partial solutions for cabling pathways, dedicated systems come into play. As the amount of fibre
optic cabling being used in the networks of today has increased, the need to have dedicated containment is apparent, the yellow duct
systems seen today in some of the largest datacentres and co-location sites offer a well-controlled bend radius for fibre, along with the
depth needed to install multiple fibre optic cables without the need to install restrictive and sometimes damaging tie wraps to secure
cables. For example - the Enbeam 240mm x 1T00mm deep ducting system at 75% capacity can hold above 2866 x 2mm cables. This
system can also be installed with covers to eliminate contamination, keeping the network free from dust.

This also offers a good visual identification for fibre optic pathways. Whilst all of the above carry electrical and copper based solutions
keeping the fibre optics away from heavy cables eliminating the possibility of damage.

Testing

Encircled Flux
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https://issuu.com/mayflex/docs/excel_enbeam_trunking_brochure_uk__?fr=sZjFmYjM0ODk0MzM
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EF requirements

50u Core - OM2, OM3, OM4 & OM5

850 nm

Radius
Hm

10
15
20
22

EF lower bound

0.2785
0.5980
0.9105
0.9690

62.5u Core - OM1

850 nm

Radius
pm

10
15
20
26
28

EF lower bound

0.1683
0.3695
0.6337
0.9245
0.9710

Target

0.3350
0.6550
0.9193
0.9751

Target

0.2109
0.4390
0.6923
0.9350
0.9783

Normalized EF

EF upper bound

0.3915
0.7119
0.9295
0.9812

EF upper bound

0.2535
0.5085
0.7509
0.9455
0.9856

EF radial bounds

5 pm, 0,0688 -
10 pum, 0,2690
15 pm, 0,5838 -
20 pm, 0,8948 -
22 pm, 0.9645 -

S
s
e

1300 nm

Radius
1m

10
15
20
22

1300 nm

Radius
um

10
15
20
26
28

0.1061
0,3820
06977
0,9247
0.8767

16 18

Radius  (um)

EF lower bound @ Target

0.2792
0.5996
0.9072
0.9663

0.3366
0.6567
0.9186
0.9728

EF lower bound @ Target

0.1680
0.3699
0.6369
0.9254
0.9708

0.2119
0.4409
0.6945
0.9357
0.9782

Template
Target
OF

EF upper bound

0.3940
0.7138
0.9300
0.9793

EF upper bound

0.2558
0.5119
0.7521
0.9460
0.9856



Example of EF Test Reference Cord attached to a Fluke DSX-8000

Attenuation limits for optical fibre cabling channels

Maximum channel attenuation

dB
iesciioeticalGbies Multimode Singlemode
850 nm 1300 nm 1310 nm 1550 nm
OM1, OM2, OM3, OM4, OM5, 0S1, OS2 255 1.95 1.80 1.80
OM1, OM2, OM3, OM4, OM5, 0S1, 0S2 3.25 2.25 2.00 2.00
OM1, OM2, OM3, OM4, OM5, 0S1, 0S2 8.5 4.5 3.50 3.50
0S1, 052 4.00 4.00
0S1, 052 6.00 6.00

There are currently three basic material combinations used in the manufacture of fibre cables. These are all-silica optical fibre, plastic
optical fibre and plastic clad silica optical fibre. The majority of infrastructure cabling used in LAN and Data Centre applications carried
out uses the first, all-silica optical fibre.

All-silica optical fibre

All-silica optical fibre is available in two versions which are multimode (OM) and singlemode (OS). Multimode and singlemode are further
divided into Categories.

Multimode (MM)

Multimode cabled optical fibre is currently constructed using two glass sizes. These are 62.5/125um and 50/125um. For a given category
they have minimum bandwidths.
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Bandwidth

Category Size Overfilled launch Effective laser launch
850 nm 1300 nm 850 nm 953 nm
OoM1 62.5/125pm 200 MHz.km 500 MHz.km
om2 62.5/125pum and 50/125pm 500 MHz.km 500 MHz.km ’
oM3 50/125pm 1500 MHz.km 500 MHz.km 2000 MHz.km -
OomM4 50/125pum 3500 MHz.km 500 MHz.km 4700 MHz.km -
OM5 50/125pum 3500 MHz.km 500 MHz.km 4700 MHz.km 2470 MHz.km

Singlemode (SM)

Maximum attenuation

Wavelength
0S1 0S2
1310 nm 1.0 dB/km 0.4 dB/km
1383 nm 0.4 dB/km
1550 nm 1.0 dB/km 0.4 dB/km

Supported applications

The following are Ethernet applications supported by different classes and categories of fibre optics and their maximum channel
lengths. Other applications are supported, refer to the latest edition of BS EN 50173-1.

Multimode
Ethernet Application OoM1 om3 OoM4 OM5
1000BASE-SX (Gigabit) 275m 550 m 1100 m*
10GBASE-SR/SW (10 Gigabit) 32m 300m 550 m
40GBASE-SR4 (40 Gigabit) 100m 150m 440m (40 Gigabit)
T00GBASE-SR10 (100 Gigabit) 100 m 150 m 350m (100 Gigabit)
100GBASE-SR4 (100 Gigabit) 100 m** 150m (400 Gigabit)
Singlemode
Ethernet Application 0S1 0S2
1000BASE-LX (Gigabit) 2,000 m 5,000 m
10GBASE-LX4 & LR/LW (10 Gigabit) 2,000 m 10,000 m
10GBASE-ER/EW (10 Gigabit) 2,000 m 22,250 m
100GBASE-LR4 (100 Gigabit) 10,000 m 10,000 m
100GBASE-ER4 (100 Gigabit) 40,000 m 40,000 m
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Enbeam Excelerator MTP System

Blown Fibre System

Excel Enbeam Internal/External Grade Fibre Cables

Excel Enbeam Fibre Optic Patch Cords
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https://excel-networking.com/downloads/encyclopaedia

Enbeam Uni-boot Patch Cord

Excel Enbeam Pigtails

Excel Enbeam Fibre Optic Connectors




Excel Enbeam Fibre Optic Adaptors

Excel Enbeam Shuttered Adaptors

Excel Enbeam Cold Cure Termination System

Excel Enbeam Fibre Optic Patch Boxes
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Excel Enbeam Fibre Optic Wall Mounted Enclosures

Excel Enbeam FTTx Solutions

Excel Enbeam FTTh Customer Outlets

pr—, Excel Enbeam MDU Boxes

excel

without compromise.

FTTx Solution
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https://excel-networking.com/fttx-solution
https://excel-networking.com/downloads/encyclopaedia

Excel Enbeam Splice Enclosure

Excel Enbeam High Density Patching Solutions

Excel Enbeam 1U 144 Fibre Angled Panel

Excel Enbeam 1U 144 High Density Cassette Panel
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Excel Enbeam Fibre Optic Patch Panels
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https://excel-networking.com/downloads/encyclopaedia

The Excel Fibre Optic patch panels come in a range of configurations. This includes different

adapter types and quantities. Each patch panel is supplied with an accessory kit.

ST - Simplex

Configurations

SC - Simplex

Key

Singlemode | Multimode
0S2
0S2-APC
Oom4
SC - Duplex

Adaptors Fibres
4 4
6
8 8
12

16
24

16
24

Empty -

Multimode | Singlemode
200-377 200-427
200-378 200-428
200-379 200-429
200-382 200-430
200-384 200-431

200-950
LC - Duplex

Fibres

12

24

Multimode

Singlemode

200-484

200-485

200-952

Quad - Duplex

Fibres

48

Multimode | Singlemode

200-480
200-481
200-482
200-483

204-530

200-411

204-532
200-951

LC - Duplex shuttered

Adaptors Fibres
4 8
8 16
12 24

24 48

24

Loaded
with
pigtails and
cassette

96

Empty -
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Multimode

204-540

201-627
204-542

201-623

200-

Singlemode
200-470
200-472
200-474

200-476
201-624
201-621
201-625

201-620
100-621

952

Fibres

8
16
24

48

96

Multimode

Singlemode

200-488

200-951

Fibres
8
16
24

48

96

Multimode | Singlemode

204-550

204-552


https://excel-networking.com/catalogue/product/200-377
https://excel-networking.com/catalogue/product/200-427
https://excel-networking.com/catalogue/product/200-401
https://excel-networking.com/catalogue/product/200-480
https://excel-networking.com/catalogue/product/200-405
https://excel-networking.com/catalogue/product/200-481
https://excel-networking.com/catalogue/product/200-378
https://excel-networking.com/catalogue/product/200-428
https://excel-networking.com/catalogue/product/200-406
https://excel-networking.com/catalogue/product/200-482
https://excel-networking.com/catalogue/product/200-379
https://excel-networking.com/catalogue/product/200-429
https://excel-networking.com/catalogue/product/200-486
https://excel-networking.com/catalogue/product/200-484
https://excel-networking.com/catalogue/product/200-407
https://excel-networking.com/catalogue/product/203-530
https://excel-networking.com/catalogue/product/204-530
https://excel-networking.com/catalogue/product/200-483
https://excel-networking.com/catalogue/product/200-382
https://excel-networking.com/catalogue/product/200-430
https://excel-networking.com/catalogue/product/200-384
https://excel-networking.com/catalogue/product/200-431
https://excel-networking.com/catalogue/product/200-487
https://excel-networking.com/catalogue/product/200-485
https://excel-networking.com/catalogue/product/200-408
https://excel-networking.com/catalogue/product/203-532
https://excel-networking.com/catalogue/product/204-532
https://excel-networking.com/catalogue/product/200-411
https://excel-networking.com/catalogue/product/200-950
https://excel-networking.com/catalogue/product/200-952
https://excel-networking.com/catalogue/product/200-951
https://excel-networking.com/catalogue/product/200-460
https://excel-networking.com/catalogue/product/200-470
https://excel-networking.com/catalogue/product/200-462
https://excel-networking.com/catalogue/product/200-472
https://excel-networking.com/catalogue/product/200-464
https://excel-networking.com/catalogue/product/203-540
https://excel-networking.com/catalogue/product/204-540
https://excel-networking.com/catalogue/product/200-474
https://excel-networking.com/catalogue/product/203-550
https://excel-networking.com/catalogue/product/204-550
https://excel-networking.com/catalogue/product/200-466
https://excel-networking.com/catalogue/product/201-626
https://excel-networking.com/catalogue/product/203-542
https://excel-networking.com/catalogue/product/201-627
https://excel-networking.com/catalogue/product/204-542
https://excel-networking.com/catalogue/product/200-476
https://excel-networking.com/catalogue/product/201-624
https://excel-networking.com/catalogue/product/201-621
https://excel-networking.com/catalogue/product/201-625
https://excel-networking.com/catalogue/product/203-552
https://excel-networking.com/catalogue/product/204-552
https://excel-networking.com/catalogue/product/200-489
https://excel-networking.com/catalogue/product/200-488
https://excel-networking.com/catalogue/product/201-622
https://excel-networking.com/catalogue/product/201-623
https://excel-networking.com/catalogue/product/201-620
https://excel-networking.com/catalogue/product/200-952
https://excel-networking.com/catalogue/product/200-951
https://excel-networking.com/catalogue/search/fibre%20optic%20patch%20panel

Features

Part Number

Description

Excel 1U ExpressNet Patch Panel Frames - 4 Module - Unloaded
Excel 1U ExpressNet Patch Panel Frames - 8 Module - Unloaded
Excel 6 Port Duplex (12 Fibre) OM3 LC Module

Excel 6 Port Duplex (12 Fibre) OM4 LC Module

Excel 6 Port Duplex (12 Fibre) OS2 LC Module

Excel 6 Port Duplex (12 Fibre) OM3 LC to MTP Module

Excel 6 Port Duplex (12 Fibre) OM4 LC to MTP Module

Excel 6 Port Duplex (12 Fibre) OS2 LC to MTP Module

Excel 6 Port Category 6 Unscreened Module

Excel 6 Port Category 6 Screened Module

Excel 6 Port Category 6, Screened Module

Excel ExpressNet Blank - Pack of 5
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https://excel-networking.com/catalogue/product/100-230
https://excel-networking.com/catalogue/product/100-231
https://excel-networking.com/catalogue/product/201-600
https://excel-networking.com/catalogue/product/201-601
https://excel-networking.com/catalogue/product/201-602
https://excel-networking.com/catalogue/product/201-610
https://excel-networking.com/catalogue/product/201-611
https://excel-networking.com/catalogue/product/201-612
https://excel-networking.com/catalogue/product/100-235
https://excel-networking.com/catalogue/product/100-236
https://excel-networking.com/catalogue/product/100-237
https://excel-networking.com/catalogue/product/100-232
https://youtu.be/i2wEUNgVpts

Pre-terminated solutions help to reduce installation costs and times, equipment and specialist
labour costs. Our team operate with a fast turnaround - typically three working days with all
items 100% inspected, fully tested and traceable. Our pre-terminated fibre solutions are also
covered by the 25-year Excel system warranty when installed by an accredited partner.

Available in OM1, OM3, OM4, OM5 and OS2
Available in all core counts from 2 to 24
Bespoke breakout lengths to suit application
Machine polished

Pre-labelled

Ferrule geometry checked on interferometer to ensure best
performance in all conditions

Fitted with protection both ends

One end fitted with a pulling eye
Glands pre-fitted both ends
Available on a drum or coiled in a bag
Plug and Play

Excelerator Configurator

EXCELERATOR

Excel’s Excelerator is a range of pre-terminated fibre systems including distribution,
break-out and mini break-out cables and MTP solutions. You can use the Excelerator
configurator to help you design the cable that you want to use, producing drawings of
your solution and requesting a quotation - all within minutes.

Up to 75% faster than
most field installations

in Sectlon 13 of this Encyclopaedla
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https://excel-networking.com/configurators
https://excel-networking.com/downloads/encyclopaedia

