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Who are we...

As an innovative, independent company in the cable industry, we develop, produce and
market cables according to German and international standards, factory specifications
and the wishes of the customer.

In the field of cables and systems for information technology, we are one of the market
leaders in Europe with the MegaLine™ product family. Besides copper data cables of the
Megaline™ brand, our product portfolio in the IT field also includes the copper system
technology ELine™. Since January 2000, we have been producing GigalLine™ fibre optic
cables to the highest possible standards at our factory in Stolberg.

The FLine™ cabling system for fibre optic rounds off the IT product portfolio. Data cables

and systems from Kerpen are used mainly for Local Area Networks in structured

in-house cabling and in Metropolitan Area Networks for the operating of city networks.
For cables for measurement and control technology and for plant engineering, the fields
Kerpen Industrial Products and Kerpen Special Markets and Applications has an important
position internationally. It manufactures and markets high-quality power cables,
telecommunications cables and special cables for energy providers, mining, industry.

All our activities aim at quality and customer satisfaction — these are the standards by
which we are judged. Committed and creative employees contribute their abilities

to the realisation of this goal. The quality management system certified according to

DIN 1SO 9001 in 1990 and the environmental management system certified according to
DIN EN ISO 14001 in 1998 also exclusively meet the demands of our customers for economy,

Horizontal cable reliability and flexibility. — We will continue to work in this direction in the future.
l
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GigaLine Fibre Optic Cables

Why GigaLine fibre optic
cables?

As the degree of automation in
industry and the information
density in office communication
increase, the demands made on

the transmission of analogue
and digital data are rising con-
stantly.
Conventional links based on
copper cables are reaching the
limits of their capacity in
many cases. Problems of elec-
tromagnetic interferences, dif-
———— ferences in ground potential
and operation in explosion
hazard areas require special
technical and commercial solu-

tions.

GigaLine fibre optic cables can
solve these problems more safely

than conventional cables can.

The advantages of Gigaline
fibre optic cables make them

especially suitable wherever:

e electromagnetic interferences
can occur,

e safe ground potential sepa-

ration is required,

* a high transmission
bandwidth is necessary,

e low attenuation and thus
large transmission links are
needed,

e crosstalk must not occur
* there must be no spark
formation in explosion hazard

areas,

* low weight and small
dimensions are of advantage and
e increased safety from tapping is

demanded.



The Lawrence Berkeley National Lab
gives a factor of 400 for the in-
crease in data traffic between
1990 and 1998. A factor of 1000

is forecast for the next five years.
There is thus no chance that the
development of the installed
basis will also catch up with the
standardisation of Gigabit Ether-
net. The work group IEEE 802.3z
has prepared a new standard for
Gigabit Ethernet. As early as
1999, it laid the foundation for
the standardisation of 10 Gigabit

Ethernet.

Which products will be able to
keep up with this rapid develop-
ment in future?!
What does the existing norm
demand - and where are we heading
for?
Which fibres are able to meet future
requirements?
Transmission via LED or laser?
What difference do mode-conditioning

patch cords really make?

The demands made on fibre optic
cabling systems are defined in EN
50173 from the year 1995. This
specifies the demands made on
the cable, the link and the con-
nection technology. The
demands are relatively low in
view of the present state of
development. Thus, a band-
width of 500 MHz x km is
required in the second window.
For the backbone, a maximum
length of 500m is defined, and
for the horizontal cabling it is
even only 90m. For the sake of
comparison: the 50 um GigaLine
standard fibre offers a band-
width of 1200 MHz x km in
the second window. With 50 um
GigaLine and good connection

technology, a value of 2.8 dB/km

can safely be realised even at a
link length of 1 km. Fibre optic cab-
ling strictly in accordance with the

standard is very expensive.



The separation of riser and horizontal cab-
ling means that active network compo-
nents have to be used — this harks

back to copper wire solutions. collapsed backbone. A 300m link for

62.5/125um is planned here. The

Even today, installation practise addition of the links of 500 m plus

goes a pragmatic and reasonably- 90m would also be possible here

priced way: technically perfect for many protocols,
and economical. Thus, fibre-to-
the-desk solutions are usually
realised on the storey without

additional active components.

The planned new edition of the The fibres used most frequently
standard takes this develop- in the LAN field at present are
ment into account by defining a multi mode fibres.
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Single mode or mono mode fibres with

9-10 um can only be used via laser

technology which is costly at the

moment. Also, they require maxi-

mum precision with regard to
connection technology.

In contrast, step-index fibres

were developed with the aim of

simplifying the connecting of

optical fibres. At a core dia-

meter of for example 100 um,

this goal was achieved. Howe-

ver, the large diameter also

makes the impulse so broad

that it cannot be distin-

guished completely by the

receiver.

The solution for today’s re-

quirements is the multi mode

fibre, a fibre with a core dia-

meter of 50um or alter-

natively 62.5um. The fibre

core is built up in layers

similar to the rings of a tree.

This structure gives rise to

different rates of propagation

of the signal. Thus, the input

impulse remains virtually con-

stant as the differences in speed

in the individual layers largely

cancel each other out. In this way,

a good, reliable solution is combined

with practical connection technology.

The refraction indices of the individual

Cladding

[ Lo

Cladding

:% Core

Overfilled launch via LED versus underfilled launch via laser

layers are responsible for the diffe-
rent rates. If the refraction indices of
a fibre core are put together, the
resulting refraction profile is known

as multi mode profile.

For services with data rates of up to
100 Mbit/s such as Fast Ethernet,
transmission via LEDs is customary.
The 850nm and 1300 nm LEDs cause
overfilled launch, i.e. the entire dia-
meter of the core of a fibre is used.
Multi mode fibres with a core diameter

of 50 um or 62.5um are permitted.



Gigabit Ethernet:
transmission according
to standards of the future

The standard for the transmission of
Gigabit Ethernet with data rates of
up to 1000 Mbit/s provides laser
light sources in both windows.
Reasonably priced VCSEL lasers
(Vertical Cavity Surface Emitting
Lasers) are used in the first
window (850 nm). Fabry Perot
lasers are used in the second
window (1300 nm). Lasers can
transmit considerably higher
frequencies than the compara-
tively slow LEDs. The use of
lasers means that underfilled
launch occurs, so that only a
part of the fibre core is used

for transmission.

Refractive index profile

Laser

LED

Nothing is perfect:
the differential mode delay

Underfilled laser launch can cause
problems when multi mode fibres
are used: so-called differential
mode delays (DMD). Dips, flat
tops and peaks in the refractive

profile cause deformation of the

ideal transmission impulse.

The impulses become broader
and flatter, overlap and can no
longer be identified as indi-
vidual impulses. The faults
originate when the preform
the multi

for mode fibres

is manufactured.

50 versus 62.5

Especially in USA, multi mode
fibres with a fibre core of
62.5um are preferred to the
50um fibre cores although the
662.5/125 optical fibres are
more expensive. Due to their lar-
ger core diameter, they can trans-

mit a higher optical power.
This is an advantage which beco-
mes especially noticeable over large
distances but is partly cancelled out
by the higher attenuation of the

62.5 um fibres. However, the large



Faults in the refractive index: overview
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diameter also causes more disper-

sion, thus reducing the bandwidth.
What effect does the large core dia-
meter have for Gigabit Ethernet?
Laser causes underfilled launch,
i.e. the additional space in the core
is not used — so it’s not full marks

for G62.5/125.

In order to solve the DMD problem,

IEE 802.3z recommends the use of
mode-conditioning patch cords for

1300 nm in installed networks. The
“quasi-defective” multi mode fibre

is spliced with a single mode fibre
with a certain displacement. As the
underfilled launch via lasers means
that, if multi mode fibres are used,
the full diameter of the core is not
used for transmission, in addition to
the central area the marginal areas are
still available for transmission purposes.
Thus, the impulse is guided through a more

perfect section of the fibre. This is definitely

a solution — whether it is suitable or

not will differ from case to case.

The improved fibres provide excel-

lent starting conditions when new
networks are installed. Since the
beginning of the year 2000, we have

been supplying GigaLine with impro-

ved multi mode fibres. The manu-
facturing process for the fibres was
optimised in such a way that the
profile of the multi mode fibres is
extremely precise and faults in the

fibre core are virtually impossible. As
differential mode delays no longer
occur under these conditions, mode-
conditioning patch cords are also no
longer necessary. In order to maintain
this high standard of quality, the fibres
used for GigaLine fibre optic cables are
checked using network analysers and eye
diagrams. Here laboratory tests determine
whether the impulses are being transmitted

in a suitably differentiated way.



The measure of this is the so-called
“eye”. During transmission, the impulse
must not touch the eye. Conventional
measurements can say nothing about
the quality of transmission in the
case of underfilled laser launch. The
bandwidth-length  product thus

only applies to transmission with

overfilled launch.

There will be different classes in
fibre optic cabling in future too:
thoughts in this direction are at
present being discussed in
workgroup 3 of ISO/IEC JTC1/
SC25, which elaborates the
international standards for
structured in-house cabling, and
workgroup 1 of the European
CENELEC TC 215. In concrete

terms, three optical classes are

at present being discussed and

are to be specified for minimum
transmission distances of 300, 500
and 2000m. The standardisation
efforts provide for different specifi-
cations for single mode and multi

mode fibres and the transmission win-

dows used.

Also planned are three categories —
OM1, OM2, OM3 - for multimode
fibres and a category called 0S1

for single mode fibres.

The various different launching
conditions via LED and laser are
also to be taken into account.
The determination of the band-
width-length product for under-

filled launch is not yet com-
plete, as it was not yet
possible to define a method of
measurement with which the
bandwidth-length product for
laser launching can be deter-

mined.

How well-equipped are you for
the future, for example when
you realise a fibre-to-the-desk
solution using GigalLine optical
fibres? A comparison between
current and future standard
values can help here. For G50/125
optical fibres, the current tenta-
tive standard (prEN 50173) speci-
fies a bandwidth-length product of
500 MHz x km and a resulting Ether-
net segment length of 550 m. For the

purposes of comparison:



Even today, GigaLine optical fibres
G50/125 with improved multi mode
fibre provide 600 MHz x km in the first
window and 1200 MHz x km in the
second window and a GBE segment
length of 750/2000m. Here we can

see that this product anticipates

the step up to the next level. For

one thing is certain: Gigabit
Ethernet will be followed by 10

Gigabit Ethernet.

At the 67" conference of the

IEEE 802.3 of the American
committee for the standardisa-

tion of communication proto-

cols of OSI levels 1 and 2 in

July 2000, the frame for 10

Gigabit Ethernet was defined. A

copper solution is not planned

at present. Only the full-duplex

mode will be supported in future,

i.e. CSMA/CD will not be suppor-

ted. Ethernet was a protocol for

LAN up to now, but the 10 Gb/s
Ethernet technology marks the move
towards WAN, SONET/SDH and ATM are
being opposed. The standardisations
decided on with regard to the interface
(1310 nm serial PMD and 1550 nm serial
PMD) for example only take mono mode

fibres into account, i.e. WAN technologies. The

new standard will also bring new names:
whereas Gigabit was designated via three
zeros, for example 1000Base-LX, 10 Gig-
abit Ethernet are to be marked with a

“G”, i.e. 10GBase-LX.

In view of the situation described
above, the only recommendation
can be to use fibres with optimum
optical characteristics even today.
Priority should be given to multi
mode fibres with a core diameter
of 50 um and the fibres selected
should exceed the specifications
for the bandwidth-length product
described in the standard in the
case of overfilled launch and sur-
pass the link lengths specified in
IEEE 802.3 for laser-based Gigab-
it Ethernet services. State-of-the-
art fibres are those which ensure
Gigabit Ethernet link lengths of
750m at 850nm and 2000m at

1300 nm as well as bandwidth-length

products of 600/1200 MHz x km.



Short designatio

GigaLine — short designations

Here is an overview to help you to

identify the components used in Indoor Fibre Optic Cable

GigaLine fibre optic cables:
0o 1 2 3 4 5 6 7 8 / 9 10 11
® & & ¢ ¢ ¢ o o o ® ¢ o

I KL Fibre optic communication cable

J Indoor cable
IAT Indoor cable, Breakout

V Tight Buffer or Semi Tight Buffer

| D Filled loose tube

| (ZN) Non-metallic tensile strength elements

H Halogenfree, flame retardant sheath
of the basic element (AT only)

H Halogenfree, flame retardant outer sheath

| Y PVC outer sheath

Number of fibres /
number of loose tubes x number
of fibres per loose tube

G Multi mode fibre
E Single mode fibre

Core diameter in pm (multi mode fibre)

| Field diameter in um (single mode fibre)

| Cladding diameter in um

| Attenuation coefficient in dB/km

Wavelength
B =850 nm
F =1300/1310 nm

IH = 1550 nm

Bandwidth in MHz for 1 km in the case of multi mode fibres,
dispersion parameters in ps/nm for

| 1 km in the case of single mode fibres




Universal/Outdoor Fibre Optic Cables

o u

® o

/ 10 11 12 13

Bandwidth in MHz for 1 km in the case of
multi mode fibres, dispersion parameters in

ps/nm for 1 km in the case of single mode fibres
|

Wavelength

B = 850nm

F = 1300/1310 nm
H = 1550 nmI

Attenuation coefficient in dB/km
|

Cladding diameter in pm
|

Core diameter in um (multi mode fibre)

Field diameter in um (single mode fibre)
|

G Multi mode fibre

E Single mode fibre
|

Number of fibres / number of loose
tubes x number of fibres per loose tube

(SR)2Y Corrugated steel tape armouring with PE protective covering

B2Y Steel armouring with PE protective covering
|

2Y PE outer sheath

(L)2Y Laminated outer sheath

H Halogenfree, flame retardant outer sheath
|

(ZN) Non-metallic tensile strength elements
(ZNS) Non-metallic tensile strength elements and rodent protection
|

F Filling compound in the cable core
Q Water blocking material in the cable coreI

D Filled loose tubeI

A Outdoor cable
U Universal cableI

KL Fibre Optic communication cableI




GigaLine Fibre Optic Indoor

Gigaline SX 100, 500, 625
Gigaline DX 100, 500, 625
GigaLine DX0 100, 500, 625
Gigaline AT 100, 500, 625

GigalLine M 100, 500, 625

GigaLine Indoor Cables are
easy to handle during connec-

tor mounting and splicing.

Indoor cable are available with
tight buffer or loose tube con-
struction and are supplied with a
halogenfree outer sheath com-
pound as a standard. Flame
retardance according to IEC
60332-1 is a standard feature of

GigaLine indoor cables.

They also have the following

characteristics:

* High flexibility

e Excellent resistance to
longitudinal and transverse
stress and to thermal stress

* High tensile strength



GigaLine SX 100
GigaLine SX500
GigaLine SX 625

Fibre Optic Indoor Cable (Simplex)

KL-J-V(ZN)H 1G/E...

Construction

* Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 pm

* Core — semi tight buffer,
g 0.9 mm; colour: green for
G50/125, blue for G62.5/125,
yellow for E9... 10/125

® Strength elements — aramid

* Sheath — halogenfree
compound

* Colour — orange — RAL 2003

|_Core Fibre |

Strength elements

Other features

Marking — KERPEN GigaLine
“Name” “Dimension” “Fibre type”
(in case of halogenfree model:
additional marking *H*)
~~ “Meter marking” m<
Range of application -
connecting/patch cable, suitable for
direct connector mounting and splicing
technique
Temperature range —
installation temperature: -5°C to +50°C
operating temperature: -5°C to +60°C
Bending radius — at least 30 mm
Flame retardance — according
to IEC 60332-1
Halogenfree model — halogen acid gas
emission: according to IEC 60754-2

Smoke density — according to IEC 61034

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.
mm kg/km N long-term short-term MJ/m kWh/m halogenfree
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) outer sheath
1 G50/125 2.8 8 250 50 100 0.15 0.04 8SA20003
1 G662.5/125 2.8 8 250 50 100 0.15 0.04 8SB70003
1E9..10/125 2.8 8 250 50 100 0.15 0.04 85C10003

We assume no liability for printing errors, mistakes and technical changes.
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|_Fibre

Construction

® Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um
* Core — semi tight buffer,
2 0.9 mm; colour: 1 core: red,
2" core: green for G50/125,
blue for G62.5/125,
yellow for E9... 10/125
* Strength elements — aramid
* Sheath — halogenfree compound,
2 elements in figure-8 form
with separator

® Colour — orange — RAL 2003

|_Core

|_Sheath

Strength elements

Other features

GigaLine DX 100
GigaLine DX500
GigaLine DX625
Fibre Optic Indoor Cable
(duplex figure 8)
KL-J-V(ZN)H 2G/E...

Marking — KERPEN GigaLine
“Name” “Dimension” “Fibre type”
(in case of halogenfree model:
additional marking *H*)
~~ “Meter marking” m<
Range of application — connecting/
patch cable, suitable for direct
connector mounting and splicing
technique
Temperature range —
installation temperature: -5°C to +50°C
operating temperature: -5°C to +60°C

Bending radius — at least 30 mm

Flame retardance — according

to IEC 60332-1

Halogen acid gas emission — according to

IEC 60754-2

Smoke density — according to IEC 61034

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.
mm kg/km N long-term short-term MJI/m kWh/m halogenfree
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) outer sheath
2 G50/125 2.8x5.6 16 500 (2x250) 50 100 0.31 0.09 8DA20003
2 G62.5/125 2.8x5.6 16 500 (2x250) 50 100 0.31 0.09 8DB70003
2 E9...10/125 2.8x5.6 16 500 (2x250) 50 100 0.31 0.09 8DC10003

We assume no liability for printing errors, mistakes and technical changes.
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GigaLine DX0100
GigaLine DX0500
GigaLine DX0 625
Fibre Optic Indoor Cable
(duplex figure 0)
KL-AT-V(ZN)HH 2G/E...

Construction

* Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 pm
or single mode fibre 9...10/125 pm
* Core — tight buffer g 0.9 mm;
colour: green for G50/125, blue for
G62.5/125, yellow for E9... 10/125
* Strength elements — aramid
yarns over the core
* Inner sheath — halogenfree
compound, g approx. 2.1 mm; colour:
yellow; marking: numbers on inner
sheath; 2 elements cables running
parallel under outer sheath
* Quter sheath - halogenfree compound

® Colour — yellow — RAL 1021

|_Fibre

Strength elements

Inner sheath

Outer sheath

Other features

| Dimension | Outer ¢ | Weight

|

Marking — KERPEN GigaLine
“Name” “Dimension” “Fibre type” *H*
~~ “Meter marking” m<
Range of application — horizontal cab-
ling, suitable for direct connector moun-
ting and splicing technique (shrink
splice protection)
Temperature range —
installation temperature: -5°C to +50°C
operating temperature: -5°C to +60°C
Bending radius — at least 150 mm
Flame retardance — according
to IEC 60332-1
Halogen acid gas emission — according
to IEC 60754-2

Smoke density — according

to IEC 61034

| Tensile strength | Crush resistance | Calorific value | Product No.
mm kg/km N long-term short-term MJI/m kWh/m G G E
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/1259...10/125
2 G/E 3.1x5.2 17 600 (2x300) 50 ‘ 100 0.39 ‘ 0.11 8DA21010‘8DB71010‘8D011010

We assume no liability for printing errors, mistakes and technical changes.




Construction

 Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um or
single mode fibre 9...10/125 um
* Core — semi tight buffer,
g 0.9mm; colour: green for G50/125,
blue for G62.5/125, yellow for E9...10/125
* Strength elements — aramid
yarns over the core
e Inner sheath — halogenfree
compound, @ approx. 2.1 mm; colour:
yellow; marking: numbers on inner sheath;
n individual elements running under
outer sheath
* Quter sheath — halogenfree compound

e Colour — yellow — RAL 1021

Fibre

| Outer sheath

Strength elements

Inner sheath

Other features

GigalLine AT 100
GigaLine AT 500
GigaLine AT 625

Fibre Optic Indoor Cable,

(breakout cable)

KL-AT-V(ZN)HH n G/E...

Marking — KERPEN GigaLine

"Name* "Dimension“ "Fibre type* *H*

~~ "Meter marking* m<

Range of application — backbone and

horizontal cabling, suitable for direct

connector mounting and splicing

technique

Temperature range —

installation temperature: -5°C to +50°C

operating temperature: -5°C to +60°C

Bending radius — at least 20x outer g

Flame retardance — according

to IEC 60332-1

Halogen acid gas emission — according to

IEC 60754-2

Smoke density — according to I1EC 61034

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.
mm kg/km N long-term short-term MJ/m kWh/m G G E
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/1259...10/125
4 G/E 7.0 46 1200 (4x 300) 50 100 1.00 0.28 8BA20002 | 8BB70002 | 8BC10002
6 G/E 8.2 66 1800 (6x 300) 50 100 1.60 0.44 8BA20003 | 8BB70003 | 8BC10003
8 G/E 9.6 83 2400 (8x300) 50 100 2.25 0.63 8BA20004 | 8BB70004 | 8BC10004
10 G/E 11.2 113 3000 (10x 300) 50 100 2.75 0.76 8BA20005 | 8BB70005 | 8BC10005
12 G/E 12.4 135 3600 (12x 300) 50 100 3.05 0.85 8BA20006 | 8BB70006 | 8BC10006

Other dimensions on request.

We assume no liability for printing errors, mistakes and technical changes.




GigaLine M 100
GigaLine M500
GigaLine M625

Fibre Optic Indoor Cable
(multi)

KL-J-V(ZN)H n G/E...

Sheath

Strength elements

Other features

Construction

® Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um
e Core — semi tight buffer or tight
buffer, g 0.9 mm;
n cores running in under tensile
strength elements
* Strength elements — aramid
* Sheath — halogenfree compound

® Colour — yellow — RAL 1021

Core

Marking — KERPEN GigaLine
”Name* ”Dimension” "Fibre type“ *H*
~~ "Meter marking“ m<
Range of application — backbone and
horizontal cabling, suitable for direct
connector mounting and splicing techni-
que (in case of tight buffer with
shrink splice protection)
Temperature range —
installation temperature: -5°C to +50°C
operating temperature: -5°C to +60°C
Bending radius — at least 20x outer g
Flame retardance — according
to IEC 60332-1
Halogen acid gas emission — according
to IEC 60754-2

Smoke density — according to IEC 61034

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.

mm kg/km N long-term short-term MJI/m kWh/m G G E

(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/1259...10/125
4 G/E* 4.8 25 400 50 100 0.45 0.13 8MA20002|8MB70002 | 8MC10002
4 G/E** 4.8 25 400 50 100 0.45 0.13 8MA21002|8MB71002 | 8MC11002
6 G/E** 5.3 27 600 50 100 0.50 0.15 8MA21003|8MB71003 | 8MC11003
8 G/E** 5.7 30 600 50 100 0.55 0.17 8MA21004|8MB71004 | 8MC11004
10 G/E** 6.2 34 800 50 100 0.60 0.18 8MA21005|8MB71005 | 8MC11005
12 G/E** 6.4 37 800 50 100 0.65 0.19 8MA210068MB71006 | 8MC11006

* (semi tight buffer)

** (tight buffer)

We assume no liability for printing errors, mistakes and technical changes.
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Universal cables

GigaLine Universal Cables

GigaLine DQ 100, 500, 625U

Perfect universal use
for fibre optic cables

GigaLine Universal Cables can
be used for house lead-ins
without additional transfer

points.

They're truly universal — and

they help to reduce costs.

J

Equipped with non-metal rodent
protection, GigaLine cables can
be used indoors and outdoors,
especially where there are in-

creased mechanical demands.

Another guarantee for safety:

Flame retardance according to IEC

60332-3 Cat. C.



GigaLine DQ 100U
GigaLine DQ 500U
GigaLine DQ 625U
Fibre Optic Universal Cable,

longitudinally watertight,
with non-metallic rodent protection

KL-U-DQ(ZNS)H 1xm G/E...
Construction

¢ Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um

* Core — central filled loose tube
with 2 to 24 fibres

e Strength elements and rodent
protection — glass rovings

e Sheath - halogenfree compound

® Colour — yellow — RAL 1021

Core

Strength elements

We assume no liability for printing errors, mistakes and technical changes.

Marking — KERPEN GigaLine

“Name” “Dimension” “Fibre type” *H*
o~ ~~ “Meter marking” m<
Range of application — campus/
backbone, suitable for splicing technique;
for laying indoors where there are
increased mechanical requirements and
the risk of damage by rodents;
for laying outdoors in dry conduits,
house lead-ins without additional trans-
fer points (splices) possible
Temperature range — transport and
storage temperature: -25°C to +70°C
(with 16-24 fibres: -20°C to +60°C)
installation temperature: -5°C to +50°C
operating temperature: -20°C to +60°C
Bending radius —
during installation: at least 20x outer g,
after installation: at least 15x outer g
Flame retardance — according

to IEC 60332-3 Cat. C

Halogen acid gas emission — according
to IEC 60754-2
Smoke density — according to IEC 61034
Longitudinal watertightness —

according to EN 187000 M.605



KERPEN

Other features

GigaLine DQ 100U
GigaLine DQ 500U
GigaLine DQ 625U

Fibre Optic Universal Cable,
longitudinally watertight,
with non-metallic rodent protection

KL-U-DQ(ZNS)H 1xm G/E...

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.

mm kg/km N long-term short-term MJI/m kWh/m G G E

(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/1259...10/125
Ix 2 9.2 85 2500 200 500 1.0 0.30 8UA20001 | 8UB70001 | 8UC10001
1x 4 9.2 85 2500 200 500 1.0 0.30 8UA20002 | 8UB70002 | 8UC10002
1x 6 9.2 85 2500 200 500 1.0 0.30 8UA20003 | 8UB70003 | 8UC10003
1x 8 9.2 85 2500 200 500 1.0 0.30 8UA20004 | 8UB70004 | 8UC10004
1x10 9.2 85 2500 200 500 1.0 0.30 8UA20005 | 8UB70005 | 8UC10005
1x 12 9.2 85 2500 200 500 1.0 0.30 8UA20006 | 8UB70006 | 8UC10006
1x 16 9.7 90 2500 200 500 11 0.32 8UA20007 | 8UB70007 | 8UC10007
1x 20 9.7 90 2500 200 500 11 0.32 8UA20008 | 8UB70008 | 8UC10008
1x 24 9.7 90 2500 200 500 11 0.32 8UA20009 |8UB70009 1 8UC10009

We assume no liability for printing errors, mistakes and technical changes.



GigaLine DQ 100U
GigaLine DQ 500U
GigaLine DQ 625U
Fibre Optic Universal Cable,

longitudinally watertight,
with non-metallic rodent protection

KL-U-DQ(ZNS)H nxm G/E...
Construction

® Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um
* Core — filled loose tubes with
m fibres
* Stranding — dielectric central
member, water blocking, n loose
tubes and, if necessary, fillers
standed around the central member
® Strength elements and rodent
protection — glass rovings
e Sheath - halogenfree compound

® Colour — yellow — RAL 1021

Central member

|_Sheath

Filler

Strength elements

We assume no liability for printing errors, mistakes and technical changes.

Marking — KERPEN GigaLine
“Name” “Dimension” “Fibre type” *H*
o~ ~~ “Meter marking” m<
Range of application — campus/
backbone, suitable for splicing technique;
for laying indoors where there are increa-
sed mechanical requirements and the
risk of damage by rodents; for laying
outdoors in dry conduits, house lead-ins
without additional transfer points
(splices) possible
Temperature range — transport and sto-
rage temperature: -25°C to +70°C
installation temperature: -5°C to +50°C
operating temperature: -20°C to +60°C
Bending radius -
during installation: at least 20x outer g,
after installation: at least 15x outer g
Flame retardance — according
to IEC 60332-3 Cat. C
Halogen acid gas emission — according
to IEC 60754-2
Smoke density — according to IEC 61034
Longitudinal watertightness -

according to EN 187000 M.605



KERPEN GigaLine DQ 100U
GigaLine DQ 500U

GigaLine DQ 625U
Fibre Optic Universal Cable,

longitudinally watertight,
with non-metallic rodent protection

KL-U-DQ(ZNS)H nxm G/E...

Other features

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.

mm kg/km N long-term short-term MJI/m kWh/m G G E

(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/1259...10/125
2x 8 15.0 230 9000 400 800 3.4 1.0 8UA20101|8UB70101 | 8UC10101
2x10 15.0 230 9000 400 800 3.4 1.0 8UA20102 | 8UB70102 | 8UC10102
3x10 15.0 230 9000 400 800 3.4 1.0 8UA20103|8UB70103 | 8UC10103
4x10 15.0 230 9000 400 800 3.4 1.0 8UA20104 | 8UB70104 | 8UC10104
5x10 15.0 230 9000 400 800 3.4 1.0 8UA20105 |8UB70105|8UC10105
2x12 15.0 230 9000 400 800 3.4 1.0 8UA20106 | 8UB70106 | 8UC10106
3x12 15.0 230 9000 400 800 3.4 1.0 8UA20107 |8UB70107 | 8UC10107
4x12 15.0 230 9000 400 800 3.4 1.0 8UA20108 | 8UB70108|8UC10108
5x12 15.0 230 9000 400 800 3.4 1.0 8UA20109 | 8UB70109|8UC10109
6x12 18.0 320 9000 400 800 4.8 1.4 8UA20110|8UB70110|8UC10110
8x12 18.0 320 9000 400 800 4.8 1.4 8UA20111|8UB70111|8UC10111
10x12 20.0 355 9000 400 800 5.3 1.6 8UA20112|8UB70112|8UC10112
12x12 22.0 445 9000 400 800 8.4 2.5 8UA2011318UB7011318UC10113

We assume no liability for printing errors, mistakes and technical changes.






GigaLine Fibre Optic Outdoor Cables

Gigaline DQ 100, 500, 625N
Gigaline DQ 100, 500, 625SR
Gigaline DQ 100

GigaLine DF 100

GigaLine DF 100L

Excellent performance and
stable construction and never-

theless easy handling.

That's what GigalLine outdoor

cables stand for.

Designed for use in metropolitan area
networks and industrial plants as well
as on campus and in the backbone

field, GigalLine outdoor cables take

account of all requirements made on
transmission and installation con-

ditions.

In addition to the versions with
non-metallic rodent protection,
the GigaLine product programme
also includes versions with corru-
gated steel tape armouring. If
neither rodent protection nor
mechanical protection are requi-
red, the versions with simple
non-metallic strength elements,
alternatively with an easy-to-
assemble dry twisted structure
or a classical petroleum jelly fil-
ling, the latter optionally with a
laminated sheath as a perfect

protection against humidity.

In addition to the cable types des-

cribed in this catalogue, there are

facilities for manufacturing a wide
range of additional designs such as
GigaLine outdoor cables with tape or
SWA armouring or an additional lead

sheath as a protection against chemi-



GigaLine DQ 100N
GigaLine DQ 500N
GigaLine DQ 625N
Fibre Optic Outdoor Cable,

longitudinally watertight,
with non-metallic rodent protection

KL-A-DQ(ZNS)2Y 1xm G/E...
Construction

® Fibre — multi mode fibre 50/125 um

or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um

* Core — central filled loose tube
with 2 to 24 fibres

e Strength elements and rodent
protection — glass rovings

e Sheath — PE

* Colour — black — RAL 9005

Core

Strength elements

Sheath

Other features

Marking — KERPEN GigaLine
“Fibre type” o~ ~~ “Meter marking”
Range of application — outdoor cable for
laying directly in the earth or in conduits,
for MAN (metropolitan area networks) and
LAN (campus/backbone), suitable for spli-
cing technique
Temperature range — transport and sto-
rage temperature: -25°C to +70°C
(with 16-24 fibres: -20°C to +60°C)
installation temperature: -10°C to +50°C
operating temperature: -25°C to +60°C
(with 16-24 fibres: -20°C to +60°C)
Bending radius -
during installation: at least 20x outer g,
after installation: at least 15x outer g
Longitudinal watertightness —

according to EN 187000 M.605

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.

mm kg/km N long-term short-term MJ/m kWh/m G G E

(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/1259...10/125
1x 2 9.2 70 2500 200 500 1.75 0.51 8AA20001 | 8AB70001 | 8AC10001
1x 4 9.2 70 2500 200 500 1.75 0.51 8AA20002 | 8AB70002 | 8AC10002
1x 6 9.2 70 2500 200 500 1.75 0.51 8AA20003 | 8AB70003 | BAC10003
1x 8 9.2 70 2500 200 500 1.75 0.51 8AA20004 | 8AB70004 | 8AC10004
1x10 9.2 70 2500 200 500 1.75 0.51 8AA20005 | 8AB70005 | BAC10005
1x12 9.2 70 2500 200 500 1.75 0.51 8AA20006 | 8AB70006 | BAC10006
1x16 9.7 75 2500 200 500 1.85 0.55 8AA20007 | 8AB70007 | 8AC10007
1x20 9.7 75 2500 200 500 1.85 0.55 8AA20008 | 8AB70008 | BAC10008
1x24 9.7 75 2500 200 500 1.85 0.55 8AA20009 | 8AB70009 | BAC10009

We assume no liability for printing errors, mistakes and technical changes.




Construction

® Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um
* Core — filled loose tube with m fibres
e Stranding — dielectric central member,
water blocking material, n loose
tubes and, if necessary, filler
stranded around the central member
¢ Strength elements and rodent
protection — glass rovings
* Sheath — PE

® Colour — black — RAL 9005

Central member |

|_Sheath

Filler

Strength elements

GigaLine DQ 100N
GigaLine DQ 500N
GigaLine DQ 625N

Fibre Optic Outdoor Cable,
longitudinally watertight,
with non-metallic rodent protection

KL-A-DQ(ZNS)2Y nxm G/E...

Marking — KERPEN GigaLine
“Fibre type” o=~ ~~ “Meter marking”
Range of application — outdoor cable for
laying directly in the earth or in conduits,
for MAN (metropolitan area networks) and
LAN (campus/backbone), suitable for
splicing technique
Temperature range — transport and
storage temperature: -25°C to +70°C
installation temperature: -10°C to +50°C
operating temperature: -25°C to +60°C
Bending radius —
during installation: at least 20x outer g,
after installation: at least 15x outer g
Longitudinal watertightness —

according to EN 187000 M.605

We assume no liability for printing errors, mistakes and technical changes.



GigaLine DQ 100N
GigaLine DQ 500N
GigaLine DQ 625N

Fibre Optic Outdoor Cable,
longitudinally watertight,
with non-metallic rodent protection

KL-A-DQ(ZNS)2Y nxm G/E...

Other features

KERPEN

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Calorific value | Product No.

mm kg/km N long-term short-term MJI/m kWh/m G G E

(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) (approx.) (approx.) 50/125 |62.5/125(9...10/125
2x 8 15.0 190 9000 400 800 5.0 1.4 8AA20101|8AB70101 | 8AC10101
2x10 15.0 190 9000 400 800 5.0 1.4 8AA20102 | 8AB70102 | 8AC10102
3x10 15.0 190 9000 400 800 5.0 1.4 8AA20103 | 8AB70103 | 8AC10103
4x10 15.0 190 9000 400 800 5.0 1.4 8AA20104 | 8AB70104 | 8AC10104
5x10 15.0 190 9000 400 800 5.0 1.4 8AA20105 | 8AB70105 | 8AC10105
2x12 15.0 190 9000 400 800 5.0 1.4 8AA20106 | 8AB70106 | 8AC10106
3x12 15.0 190 9000 400 800 5.0 1.4 8AA20107 | 8AB70107 | 8AC10107
4x12 15.0 190 9000 400 800 5.0 1.4 8AA20108 | 8AB70108 | 8AC10108
5x12 15.0 190 9000 400 800 5.0 1.4 8AA20109 | 8AB70109 | 8AC10109
6x12 18.0 265 9000 400 800 7.0 2.1 8AA20110|8AB70110| 8AC10110
8x12 18.0 265 9000 400 800 7.0 2.1 8AA20111|8AB70111|8AC10111
10x12 20.0 295 9000 400 800 8.0 2.4 8AA20112 | 8AB70112| 8AC10112
12x12 22.0 375 9000 400 800 11.0 3.2 8AA2011318AB7011318AC10113

We assume no liability for printing errors, mistakes and technical changes.







GigaLine DQ 100 SR
GigaLine DQ 500 SR
GigaLine DQ 625 SR

Fibre Optic Outdoor Cable,
longitudinally watertight,
with corrugated steel tape armouring

KL-A-DQ(ZN)2Y(SR)2Y nxm G/E...
Construction

® Fibre — multi mode fibre 50/125 um
or multi mode fibre 62.5/125 um
or single mode fibre 9...10/125 um
* Stranding — dielectric central
member, water blocking material,
n loose tubes and, if necessary,
fillers stranded around the central
member
* Strength elements —
aramid yarns/ glass rovings
e Inner sheath — PE
* Armouring — corrugated steel tape
® Quter sheath — PE

® Colour — black — RAL 9005

Core

Outer sheath

Strength elements

Inner sheath

|_Armouring

Central member

We assume no liability for printing errors, mistakes and technical changes.

Marking — KERPEN GigalLine
“Fibre type” o=~ ~~ “Meter marking”
Range of application — outdoor cable for lay-
ing directly in the earth or in conduits, for
MAN (metropolitan area networks) and LAN
(campus/backbone), easy to assemble through
dry cable core, suitable for splicing technique
Temperature range — transport and storage
temperature: -25°C to +70°C
installation temperature: -5°C to +50°C
operating temperature: -20°C to +60°C
Bending radius —
during installation: at least 20x outer g,
after installation: at least 15x outer ¢
Longitudinal watertightness -

according to EN 187000 M.605






GigaLine DQ 100

Fibre Optic Outdoor Cable,
longitudinally watertight,
with non-metallic strength elements

KL-A-DQ(ZN)2Y nxm E9...10/125

Construction

e Fibre — single mode fibre 9...10/125 pm

e Core — filled loose tube with m fibres

e Stranding — dielectric central member,
water blocking material, n loose tubes
and, if necessary, fillers stranded
around the central member

e Strength elements — aramid yarns/
glass rovings

* Sheath - PE

® Colour — black — RAL 9005

Central member

|_Sheath

Filler

Strength elements

We assume no liability for printing errors, mistakes and technical changes.

e

Marking — KERPEN GigaLine “Fibre
type” o~~~ “Meter marking” m<
Range of application — outdoor cable for
laying directly in the earth or in conduits,
for MAN (metropolitan area networks) and
LAN campus/backbone), easy to assemble
through dry cable core, suitable for spli-
cing technique
Temperature range — transport and storage
temperature: -25°C to +70°C
installation temperature: -10°C to +50°C
operating temperature: -25°C to +60°C
Bending radius -
during installation: at least 20x outer g,
after installation: at least 15x outer g
Longitudinal watertightness —

according to EN 187000 M.605



KERPEN GigaLine DQ 100

Fibre Optic Outdoor Cable,
longitudinally watertight,
with non-metallic strength elements

KL-A-DQ(ZN)2Y nxm E9...10/125

Other features

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Product No.
mm kg/km N long-term short-term
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) 9...10/125
2x 8 13.5 120 2500 100 300 8AC10201
2x10 13.5 120 2500 100 300 8AC10202
3x10 13.5 120 2500 100 300 8AC10203
4x10 13.5 120 2500 100 300 8AC10204
5x10 13.5 120 2500 100 300 8AC10205
2x12 13.5 120 2500 100 300 8AC10206
3x12 13.5 120 2500 100 300 8AC10207
4x12 13.5 120 2500 100 300 8AC10208
5x12 13.5 120 2500 100 300 8AC10209
6x12 16.5 180 3000 100 300 8AC10210
8x12 16.5 180 3000 100 300 8AC10211
10x12 18.0 240 4000 100 300 8AC10212
12x12 20.5 290 5000 100 300 8AC10213

We assume no liability for printing errors, mistakes and technical changes.



GigaLine DF100

Fibre Optic Outdoor Cable,
longitudinally watertight,
with non-metallic strength elements

KL-A-DF(ZN)2Y nxm E9...10/125

Construction

e Fibre — single mode fibre 9...10/125um
* Core — filled loose tube with m fibres
e Stranding — dielectric central member,
n loose tubes and, if necessary, fillers
stranded around the central member
e Filling - filling compound in cable
core
e Strength elements — aramid yarns/
glass rovings
e Sheath — PE

* Colour — black — RAL 9005

Central member

|_Sheath

Filler

Strength elements

We assume no liability for printing errors, mistakes and technical changes.

Marking — KERPEN GigaLine “Fibre

type” o=~= ~~“Meter marking” m<
Range of application — outdoor cable for
laying directly in the earth or in condu-
its, for MAN (metropolitan area networks)
and LAN (campus/backbone), suitable for
splicing technique
Temperature range — transport and sto-
rage temperature: -25°C to +70°C
installation temperature: -10°C to +50°C
operating temperature: -25°C to +60°C
Bending radius -
during installation: at least 20x outer g,
after installation: at least 15x outer g

Longitudinal watertightness -

according to EN 187000 M.605



KERPEN GigaLine DF 100

Fibre Optic Outdoor Cable,
longitudinally watertight,
with non-metallic strength elements

KL-A-DF(ZN)2Y nxm E9...10/125

Other features

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Product No.
mm kg/km N long-term short-term
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) 9...10/125
2x 8 13.5 140 2500 100 300 8AC10301
2x10 13.5 140 2500 100 300 8AC10302
3x10 13.5 140 2500 100 300 8AC10303
4x10 13.5 140 2500 100 300 8AC10304
5x10 13.5 140 2500 100 300 8AC10305
2x12 13.5 140 2500 100 300 8AC10306
3x12 13.5 140 2500 100 300 8AC10307
4x12 13.5 140 2500 100 300 8AC10308
5x12 13.5 140 2500 100 300 8AC10309
6x12 16.5 210 3000 100 300 8AC10310
8x12 16.5 210 3000 100 300 8AC10311
10x12 18.0 290 4000 100 300 8AC10312
12x12 20.5 370 5000 100 300 8AC10313

We assume no liability for printing errors, mistakes and technical changes.



GigaLine DF100 L

Fibre Optic Outdoor Cable,
longitudinally and latitudinally watertight,
with laminated sheath

KL-A-DF(ZN)(L)2Y nxm E9...10/125

Construction

e Fibre — single mode fibre 9...10/125 um

* Core — filled loose tubes with m fibres Marking — KERPEN Gigaline “Fibre
* Stranding - dielectric central member, type” e~ ~~ “Meter marking” m<
n loose tubes and, if necessary, fillers Range of application — outdoor cable for
stranded around the central member laying directly in the earth or in conduits,
* Filling - filling compound in cable for MAN (metropolitan area networks) and
core LAN (campus/backbone), suitable for spli-
* Strength elements — aramid yarns/ cing technique
glass rovings Temperature range — transport and
* Sheath — PE and AL tape connected storage temperature: -25°C to +70°C
by adhesive layer installation temperature: -10°C to +50°C
e Colour — black — RAL 9005 operating temperature: -25°C to +60°C

Bending radius -

during installation: at least 20x outer g,

Central member

after installation: at least 15x outer g
l Sheath

Longitudinal watertightness -
Filler

according to EN 187000 M.605

Strength elements

We assume no liability for printing errors, mistakes and technical changes.



KERPEN GigaLine DF100 L

Fibre Optic Outdoor Cable,
longitudinally and latitudinally
watertight, with laminated sheath

KL-A-DF(ZN)(L)2Y nxm E9...10/125

Other features

| Dimension | Outer ¢ | Weight | Tensile strength | Crush resistance | Product No.
mm kg/km N long-term short-term
(approx.) (approx.) (max.) N/cm (max.) | N/cm (max.) 9...10/125
2x 8 14.5 170 2500 100 300 8AC10401
2x10 14.5 170 2500 100 300 8AC10402
3x10 14.5 170 2500 100 300 8AC10403
4x10 14.5 170 2500 100 300 8AC10404
5x10 14.5 170 2500 100 300 8AC10405
2x12 14.5 170 2500 100 300 8AC10406
3x12 14.5 170 2500 100 300 8AC10407
4x12 14.5 170 2500 100 300 8AC10408
5x12 14.5 170 2500 100 300 8AC10409
6x12 17.0 250 3000 100 300 8AC10410
8x12 17.0 250 3000 100 300 8AC10411
10x12 19.0 330 4000 100 300 8AC10412
12x12 21.5 420 5000 100 300 8AC10413

We assume no liability for printing errors, mistakes and technical changes.



Standards

GigaLine Fibre Optic Cables are according to,
respectively generally to, the requirements of
following standards:

Fibre Quality:

EN 188000 Optical fibre, Generic Specification
EN 188100 Single mode fibre
EN 188200 Multi mode fibre

IEC 60793
ITU-T Rec. G.651 (Multi mode fibres, 50/125 pm)

ITU-T Rec. G.652 (Single mode fibres)

Cable Construction:
EN 187000
IEC 60794

VDE 0888

Cable Tests:

EN 187000 Methode 501 Tensile performance
EN 187000 Methode 504 Crush

EN 187000 Methode 505 Impact

EN 187000 Methode 507 Repeated bending
EN 187000 Methode 508 Torsion

EN 187000 Methode 513 Flexing
EN 187000 Methode 601 Temperature cycling

EN 187000 Methode 605 Longitudinal watertightness






Fibre qualities
Colour codes
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