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The Fiber Optics business unit of the LEONI Group is one of the leading suppliers of optical fiber technology for communication and for special

applications in a host of industrial sectors as well as in science and medicine. As a vertically integrated business unit, we offer a unique product
portfolio at every stage in the value chain.

This distinguishes us from other suppliers:
From preform production through cable manufacturing with different fibers, lengths, bundles, connectors and special plug systems to optical
switches and splitters, we offer a unique portfolio comprising more than 8,000 products.

We bring together heterogeneous technologies for heterogeneous applications. The result: complete fiber optic systems. We manufacture
products individually in series and piece production, just-in-time and quality assured. We develop the desired product design in accordance
with the customers' individual requirements. We analyse our customers' requests, study the environment of the respective application

and combine these insights with our know-how. We invest well over €1.5 million each year in research and development.

We're there for you, along with our 300 employees. The result speaks for itself. ..
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Andreas Weinert Philipp Dehn, Ph.D.
Vice Presidents Fiber Optics
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Learn about our product families

FiberConnect® Light Guide Cable Solutions

We offer you cables with optical fibers made from glass (singlemode and multimode), plastic optical fibers (POF), plastic
cladded fibers (PCF) and large-core fibers (silica/silica). All fiber types are also available in a radiation-resistant version. We
manufacture different cable designs from central core cables to breakout cables with all buffered fiber types and specific inner
and outer jacketing materials, customised according to your needs. We use all fiber types to produce hybrid cables with optical
fibers and electrical conductors.

. ®
F | b e rTECh Special Optical Fiber Technologies

We manufacture multimode and singlemode fibers and fiber bundles with different numerical apertures, coatings and
claddings. We specialise in special fibers and special coatings. Our company has four optical fiber drawing towers as well as cor-
responding screeners and extruders. All fibers can be assembled to the customer's specific needs for high-performance laser
cables or, for example, spectroscopic applications. We manufacture medical fibers for laser energy transmission and also offer
series production of surgical, ophthalmological, urological, dental and endovascular laser probes with biocompatible materials.

F| b e rSWitCh® Light Switching for Optical Systems

Our fiber optical switches are based on a patented micromechanical/micro-optical design. This guarantees excellent
properties, considerable flexibility and maximum long-term stability for many applications. The switches are available for
wide wavelength ranges from the visible to the infrared and for a wide variety of fiber types. Our switches are designed

for applications with the highest requirements in the telecommunications area, in measurement and testing and in the
biomedical area. Examples of these complex applications include spectroscopy, laser scan microscopy, multi-channel optical
performance monitoring, fiber Bragg sensors, testing of fiber optical cables and environmental trace analysis.

F| b e rS p I it® Light Distribution for Optical Systems

Based on optical chip technology, the FiberSplit® product portfolio includes standard components such as 1xN or 2xN
splitters as well as customised modules or systems with integrated complex functionality for fiber optical singlemode
and multimode systems. FiberSplit® products guarantee expandability with wide optical bandwidth and maximum bit
rates thanks to extremely low PDL/PMD. Our products meet TELCORDIA standards and have been failure-free in the field
for the past 16 years. We also produce customer-specific chips, components and modules, for example optical waveguide
structures for wavelength ranges between 600 and 1700 nm with various waveguide properties and functions including
optical chips and fiber arrays.




Up-to-date information on LEONI Fiber Optics products,
developments, research projects and trade fairs can also
be found on the Internet:

www.leoni-fiber-optics.com

www.us-fibertech.com
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LEONI

Cable expertise for the most various industrial markets.

LEONI is a leading supplier of cable systems and related serv-
ices for the automotive industry and various other industrial
sectors.

Our group of companies employs more than 45,000 people in 34
countries. Corporate vision, highest quality and innovative power
have made us one of the leading cable manufacturers in Europe. LEO-
NI develops and produces technically sophisticated products ranging
from wire and optical fibers to cables through to complete cable
systems and also offers the related services. Moreover, the product
portfolio comprises strands, standardised cables, hybrid cables, fiber
optic cables as well as special cables, cable harnesses, wiring systems
components and fully assembled systems for applications in various
industrial markets.

Your markets — our strength

As diverse as our product and service range are the markets and
sectors LEONI is supplying. We focus our activities on customers in
the markets Automotive, Industry & Healthcare, Communication
& Infrastructure, Electrical Appliances and Conductors & Copper
Solutions.

We are among the leading European suppliers in the Industry &
Healthcare market to which at LEONI as a cable manufacturer also be-
long activities in the fields of aerospace, telecommunication systems,
fiber optics, industrial solutions and healthcare. Customers of our
Fiber Optics business unit benefit worldwide from innovative as well
as reliable and long-lasting products of high quality.

LEONI — we create the best connection for your future.

Products and services portfolio at a glance

Service

Cable systems

Cable assembly

Cables Hybrid cables | Optical cables

Wires and strands Optical fibers

LEONI's core markets

LEONI
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Industry Communication Conductors
Automotive & Electrical Appliances &
Healthcare Infrastructure Copper Solutions

www.leoni-fiber-optics.com



Fiber Optics business unit
Our areas of expertise.

-

Cross-sectional technology and key technology
Optical technologies are innovative and in great demand in many
markets. That is why fiber optic products are manufactured for a wide
variety of industrial sectors for an equally wide array of applications.

In order to be able to persist in these markets and to give our custom-
ers a competitive edge, the Fiber Optics business unit stands for:
Innovation

Quality

Service

Process Control.

www.leoni-fiber-optics.com
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Our products and technologies epitomise market competence
in the following sectors:

Communications

(wiring systems for buildings and industry)

Energy

(mining, wind, solar, nuclear, petroleum, utilities, high-voltage
applications)

Mechanical and Plant Engineering

(drag chains)

Automation and Robotics

(Industrial Ethernet, bus systems, high -performance lasers for
materials processing)

Transportation Engineering

(air and space travel, transport)

Defense

(system components)

Laser Technology

(passive optical fibers for laser welding/laser treatment)
Audio / Video / Multimedia

Medicine and Life Sciences

(laser probes, endoscopic equipment)

Sensor Technology / Analytics

(colour, opacity and gas sensor technology,
environmental engineering)

Lighting Technology

Naval and Maritime Engineering

(steering control cables)

Spectroscopy

(chemical and food industries, astrophysics)

Scientific Institutions
(universities, research centres)

3
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Value chain
— from the preform to the complete fiber optic system.

Design and development

m Development of customer-specific system
solutions and prototypes

® |ndustrial research projects on materials
science and technology development

Preform and fiber production

® Production of multimode fibers with a core diameter
of 10t0 2000 ym

= Manufacturing of customer-specific IR and UV preforms

Fiber optic cable production

m  Production from standard and self-drawn special fibers
(glass, silica, POF, PCF)

® Hybrid cables with electrical and optical waveguides

Customised assembly and special components
m Assembly of fiber optical systems for appli-
cations in industry, medicine and science
®  Manufacturing of planar optical fibers
as optical splitters
® Manufacturing of fiber optical switches

LEONI www.leoni-fiber-optics.com
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Our sites in Gemany

Berlin m

Sonneberg m To LEONI, customer focus not only means
B Neuhaus- to identify and satisfy our customers' needs
m Stromberg Schierschnitz but it also refers to customer proximity
in the true sense of the world. You can rely
on us — anywhere, anytime.
m Roth
Waghausel m Our range of services:
m  Comprehensive production
and service network
High product availability
Process monitoring
Process and product optimisation
Customer-specific logistics solutions
On-site installation

Spare-parts management

Seven sites in Germany

LEONI Fiber Optics GmbH, Neuhaus-Schierschnitz
LEONI Fiber Optics GmbH, Roth

LEONI Fiber Optics, Stromberg

LEONI Fiber Optics GmbH, Jena

LEONI Fiber Optics GmbH, Waghausel

LEONI Fiber Optics GmbH, Sonneberg

FiberTech GmbH, Berlin

We are where you need us to be:

Our sites and offices in Europe, Asia and North America
can be found on page 308.

www.leoni-fiber-optics.com LEONI



Fiber Optic Cables

singlemode/multimode fibers

e

Fast and trouble-free communications are taken for granted nowadays.
The Fiber Optics business unit supplies customer-specific solutions
for this purpose for a wide variety of requirements and applications

(sensor technology, plant engineering, telecommunications and

many more). Optical fibers provide the ideal solution for future-proof
installations because they allow not only high rates of data transmission
with extensive spare capacity, but also the highest possible degree

of operating security.




Fiber Optic Cables singlemode/multimode fibers

7

Fiber Optic Cables 6 FiberConnect® U-DQ(ZN)(L)Hn...  Transversely waterproof universal 4%
singlemode/multimode fibers cable with central loose tube
FiberConnect® U-DQ(ZN)HWH ...  Rodent-secure, transversely waterproof 47
- P universal cable with central loose tube
Fiber specifications 8 FiberConnect® U-DQ(ZN)(L)H nxm. .. Transversely waterproof universal cable
Buffered optical fibers 10 with stranded loose tubes 48
The right buffered fiber for every application il FiberConnect® U-DQ(ZN)WH nxm... Rodent-secure, transversely waterproof 49
Handling and safety notices 1 universal cable with stranded loose tubes
B e e e i el 3 FiberConnect® Rodent-protected outdoor cable with 50
— : A-DQ(ZN)B2Y n... 1750 N central loose tube (1750 N)
Type designations for optical cables 14 FiberConnect® Rodent-protected outdoor cable
Fiber colour code for multi-fiber loose tubes 15 A-DQ(ZN)B2Y n... 2500 N with central loose tube (2500 N) 3l
Standards 15 FiberConnect® Rodent-protected, dry-core outdoor 5
Pictograms 16 A.—DQ(ZN)BZY nxm... cable wiFh stranded loose tubes
" FiberConnect® Grease-filled outdoor cable
Industrial cables 7 A-DF(ZN)2Y nxm... with stranded loose tubes >3
FiberConnect® |-V(ZN)H 1.... Simplex cable PUR 18 FiberConnect® Rodent-secure, grease_fined 54
FiberConnect® |-V(ZN)11Y 1... Duplex cable PUR 19 A-DF(ZN)2YW2Y nxm... outdoor cable with stranded loose tubes
FiberConnect® FiberConnect® Transversely waterproof outdoor cable s
AT-V(ZN)H(ZN)B2YFR2... 21 mm Breakout cable with rodent protection 2 A-DQEN)(L)2Y ... with central loose tube
LEONI U-DQ(ZN)11Y ... Mobile camera cable FiberConnect® Rodent-secure, transversely waterproof o6
(universal cable) 21 A-DQ(ZN)(L)2YW2Y n... outdoor cable with central tube
il il leeseiilhe FiberConnect® Transversely waterproof outdoor cable <7
FiberConnect® AT-V(ZN)YY. .. Breakout cable A-DQ(ZN)(L)2Y nxm... with stranded loose tubes
for drag chains 22 FiberConnect® Rodent-secure, transversely waterproof cg
FiberConnect® AT-VZN)Y11Y. .. Breakout cable for drag chains, 2 A-DQ(ZN)W2Y nxm... outdoor cable with stranded loose tubes
oil resistant FTTH 59
FiberConnect® HPF-FO-Cablen...  High-performance flex flat cable 24 FiberConnect®A-D(ZN)2Yn... MDC  Micro duct cable 60
FiberConnect® B AT-W(ZN)YYZ...  Profinet duplex indoor cable 25 e ey L T 1T m;ﬁ:‘:g;ﬁmﬁ;ﬁse
FiberConnect® I-V(ZN)7Y 2G50/125  ETFE high-temperature cable 2% " with stranded loose tubes 61
T.89007Y 3.0HAT 150 - Duplex cable — —— FiberConnect® FTTH indoor cable, duplex cable I-V(ZN)H
FiberConnect® stainless steel conduit ~ Stainless steel conduit with optical fibers ! 62
— 27 2....TB6002.8
FiberConnect® U-DQ(ZN)11Y n... CJ Central loose tube cable 58 Marine cabl;s i 63
with leak-proof, cross-linked gel FiberConnect® GL U-D(ZN)BH n... Rcfdent—prote?cted Lfmversal Fable o1
Office cables 29 with system integrity (90 min)
- - FiberConnect® Breakout cable
FiberConnect® |-V(ZN)H 1... Simplex cable 30 GLAT-VZNHEZNH ... 65
FiberConnect® [-V(ZN)H 2x1... Duplex cable 31 Military cables 66
FiberConnect®|-V(ZN)Hn... Mini breakout cable 32 FiberConnect® Mobile field cable p
FiberConnect® |-V(ZN)HH 2x1... Breakout cable, flat 33 A-VEZN)NY(ZN)11Y 2....
FiberConnect® |-V(ZN)HH . .. Breakout cable 34 FiberConnect® Mobile field cable 68
FiberConnect® |-D(ZN)BH n... JF Indoor cable with central, AVEZNITY(ZNTTY 4...
gel-free loose tube 36 FiberConnect® A-V(ZN)11Y n... Mobile outdoor cable 69
FiberConnect® I-D(ZN)H nxm... JF  Indoor cable with stranded, 37 Optical cables with UL approval 70
gel-free loose tubes FiberConnect® Simplex indoor cable i
Outdoor cables 38 I-V(ZN)H 1... UL OFNR
FiberConnect® Universal cable with system integrity 3 FiberConnect® Duplexindoor cable 7
U-D(ZN)BH ... 2500N I-V(ZN)H 2x1 UL OFNR
FiberConnect® U-DQ(ZN)HWH n...  Universal cable with system integrity 40 FiberConnect® Duplexindoor cable 73
FiberConnect® Rodent-protected universal cable U-VQ/ 4 ::_i\tl)(ezr,\é)oHnl-rlmszg(‘@' - UL OFNR Duplexindoor cable
ZN)BHn... with stranded tight buffered fibers 74
FiberConnect® Rodent-protected universal cable A,T'V(ZN)YY 2... ULAWM Style
U-DQ(ZN)BH ... 1750 N with stranded tight buffered fibers 42 Al Duplex outdoor cable 75
AT-V(ZN)YY 2... ULOFNR
MBAIH) FiberConnect® Duplex indoor cable
: : p
FiberConnect® Rodent-protected universal cable 5 L VZNHH 21 UL OFN 76
U-DQ(ZN)BH n.... 2500N with central loose tube (2500 N)
FiberConnect® U-DH nxm... Universal cable “ Order number scheme 77
with stranded loose tubes Glass fiber assembly 78
FiberConnect® U-DQ(ZN)BH nxm... Rodent-protected universal cable 45 Heavy trunk 80

with stranded loose tubes

www.leoni-fiber-optics.com
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Fiber specifications

Optical core
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Optical cladding

Primary coating

Multimode fiber G50/125
acc. to IEC 60 793-2-10

Multimode fiber G62.5/125
acc. to IEC 60 793-2-10

GSO/1 25 Multimode fiber G50/125 acc. to I[EC 60 793-2-10

Geometric/mechanical properties

LEONI

Core diameter (um) 50+£25 Cladding non-circularity (%) <1

(Cladding diameter (um) 12542 Core/cladding concentricity error (um) <15

Coating diameter (um) 245+ 10 Eccentricity of coating (um) <10

Core non-circularity (%) <5 Screen test 1% expansion for 15 ( £ 100 kpsi)

Transmission properties Fiber type F Fiber type G Fiber type H Fiber type| Fiber type )
(0M2) (OM2+) (OM2++) (OM3) (OM4)

Wavelength (nm) 850 1300 850 1300 850 1300 850 1300 850 1300

Attenuation max. (dB/km) 3.0 1.0 2.7 0.8 2.7 0.7 2.5 0.7 2.5 0.7

Bandwidth min. OFL (MHz - km) 500 500 500 1000 600 1200 1500 500 3500 500

Bandwidth min. EMB (MHz - km) 2000 4700

Effective group of refraction 1483 1.478 1483 1478 1483 1478 1483 1478 1.483 1475

Numerical aperture 0.200 % 0.020 0.200 +0.015 0.200 +0.015 0.200 +0.015 0.200 +0.015

G62 05/1 25 Multimode fiber G62.5/125 acc. to [EC 60 793-2-10

Geometric/mechanical properties

Core diameter (um) 625+3 Cladding non-circularity (%) <1

(Cladding diameter (um) 125+2 Core/cladding concentricity error (um) <15

Coating diameter (um) 245+ 10 Eccentricity of coating (um) <10

Core non-circularity (%) <5 Screen test 1% expansion for 15 ( £ 100 kpsi)

Transmission properties Fiber type L (OM1) Fiber type M (OM1+)

Wavelength (nm) 850 1300 850 1300

Attenuation max. (dB/km) 3.2 0.9 3.0 0.8

Bandwidth min. OFL (MHz - km) 200 500 300 800

Effective group of refraction 1.497 1.493 1.497 1.493

Numerical aperture 0.275+0.015 0.275+0.015

www.leoni-fiber-optics.com
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Radiation resistance =
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All fiber types are also avail-
able in a radiation-resistant
versionor with approval
according to MIL-PRF-49291C
(6B MMF 62.5/125, 1B MMF
. 50/125, 7C SMF 9/125).
Singlemode fiber E9/125
(matched cladding type)
acc. to ITU-T Rec. and IEC 60 793-2-50
E9/1 25 Singlemode fiber E9/125 (matched cladding type) acc. to ITU-T Rec. G.652.D, ITU-T Rec. G657.A and IEC 60 793-2-50
Other fiber types e.g. ITU-T G.655 or ITU-T G.657.B on request
Geometric/mechanical properties
(ladding diameter (um) 125+07 Mode field/cladding concentricity error (um) <05
Coating diameter (um) 245+10 Eccentricity of coating (um) <12
Cladding non-circularity (%) <1 Screen test 1% expansion for 1's (£ 100 kpsi)
Transmission properties Fiber type A Fiber type B Fiber type E
acc. to ITU-T G.652.D acc. to ITU-T G.652.D acc. to ITU-T G.657.A
and IS0 11801 type 0S 2 and IS0 11801 type 0S 2
for semi-tight and tight buffered fibers for loose tubes
Wavelength (nm) 1310 1550 1310 1550 1310 1550
Attenuation max. (dB/km) 0.38 0.28 0.36 0.22 0.36 0.22
Dispersion coefficient max. (ps/nm - km) 35 18 35 18 3.5 18
Zero dispersion wavelength (nm) 1302 - 1322 1302 -1322 1302 -1322
Dispersion slope (ps/nm2 - km) <0.090 <0.090 <0.092
Cut-off wavelength (cabled) (nm) <1260 <1260 <1260
Polarisation mode dispersion (ps/\/ km) <0.2 <0.2 <0.2
Effective group of refraction 1.4695 1.4701 1.4695 1.4701 1.4695 1.4701
Mode field diameter at 1310 ym (um) 92+04 92+04 89+04
Applications and link lengths
G50/125 G50/125
F G | J L M
Type acc. to 1SO 11801: 09/2002 om2 OM2+ OM2++ oM3 OM3+ om1 OM1+
Gigabit Ethernet 1000BASE-SX (850 nm) 500 m 525m 1000 m 1500 m 350m 400 m
Gigabit Ethernet 1000BASE-LX (1300 nm) 550 m 1000 m 550 m 550 m 550 m 1000 m
10 Gigabit Ethernet 10GBASE-SX (850 nm) 300 m* 550 m
10 Gigabit Ethernet 10GBASE-LX4 (1310 nm WDM) 300m 300 m**
* 10 GE Link length acc. to 1SO 11801.2
** Radiation resistance
www.leoni-fiber-optics.com LEONI
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Buffered optical fibers
Buffered fibers for the modular structure of the tight buffered fiber cables

STB900 - Semi-tight buffered fiber

Optical fiber
Gel filling
Secondary coating

V-...

Properties/application

® For splicing as pigtail

m As connection cables in equipment
and distribution cabinets

m High flexibility

m Very good kink resistance

® |ongitudinally waterproof due
to gel filling

= Available without gel filling for pigtails
(STB90OU)

® Ease of installation and assembly
(2000 mm and more can be stripped
in one piece)

® Primary and secondary coatings
available in 12 colours

LEONI

TB900 - Tight buffered fiber

Optical fiber
Silicone buffer
Secondary coating

V-...

Properties/application

® |n equipment and distributor cabinets
as two-sided ready assembled cable

m Resistant to temperature fluctuations

® High resistance to external mechanical
loads such as bending or transverse
pressures and environmental influences

m Easy consistent stripping of buffered fiber
(up to 80 mm in one piece)

m Fase of installation,
because of no gel filling

Thermal properties

LB900 - Superstrip buffered fiber

Optical fiber
Plexus buffer
Secondary coating

V-...

Properties/application

m For splicing as pigtail

® Forindoor cables in equipment
and distribution cabinets
as well as on cable trays

m High flexibility

m Very good kink resistance

m Fase of installation,
because of no gel filling

® fase of installation and assembly
(1000 mm and more can be stripped
in one piece)

® Primary and secondary coatings
available in 12 colours

Transport and storage —-20°Cto +50°C
Installation +5°Cto +40°C
Operation -10°Cto +60°C

Mechanical properties

min. bending radius 30 mm
max. pull force, long-term 5N
max. crush resistance, long-term 200 N

www.leoni-fiber-optics.com



The right buffered fiber for every application
Alternative constructions
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Resist-
anceto
tem- Ease Suit-
Buffered [4] Stripable Flexibi-  perature of instal- able for
fiber [um]  Type Order no. in one piece lity cycling lation splicing Note
TB500A 500 Mini tight 84999987 Upto50mm +++  +++  ++ No Miniaturised optical cables suitable
buffered fiber, for SFFC (Small Form Factor Connector,
upcoated e.g. MT-RJ), high temperature stability,
ideal for stripping machines
TB600 600  Mini tight 84950116 Upto80mm ++ AFF aF No Suitable for SFFC
buffered fiber (Small Form Factor Connector, e.g. MT-RJ)
TB600A 600  Mini tight 8499998Y Upto50mm +++  +++  ++ No Suitable for SFFC (Small Form Factor
buffered fiber, Connector, e.g. MT-R)), high temperature
upcoated stability, ideal for stripping machines

TB90OA 900 Tight buffered  8499998X Upto50mm +++  +++  ++ No Allindoor cables for connector assembly

fiber, upcoated at both ends, high temperature stability,
ideal for stripping machines
STB90OU 900  Semi-tight 84998009 Upto ++ + +++ Yes Pigtail assembly,
unfilled buffered fiber, 2000 mm primary and secondary coatings
dry core available in 12 colours
STB900OH 900  Semi-tight 84998007 Upto ++ ++ +++ Yes Allindoor cables, pigtail assembly,
buffered fiber, 1000 mm primary and secondary
dry core, flame coatings available in 12 colours
retardant (FRNC)
Plastic 1400 Plastic tube, 84997101 Upto ++ ++ + Yes  Suitable for cables in harsh industrial
tube gel-filled 2000 mm environments, drag chain cables
TB9OOL 900 Tightbuffered  8499800L Upto50mm +++  +++  + No Flexible buffered fiber,
fiber, flexible, high temperature stability
with Hytrel®
TB90OR 900 Tight buffered 84988004 Upto50mm + ++ + No More rigid buffered fiber, high tempera-
fiber, rigid ture stability, ideal for stripping machines
STB90ORF 900  Semi-tight 84998005 Upto + ++ ++ Yes More rigid buffered fiber, high tempera-
buffered fiber, 2000 mm ture stability, ideal for manual assembly
rigid, gel-filled
STB90ORU 900  Semi-tight 84998008 Upto + ++ +++ Yes More rigid buffered fiber for pigtail
buffered fiber, 2000 mm assembly
rigid, dry core

www.leoni-fiber-optics.com LEONI
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Handling and safety notices
when using optical cables

LEONI

Please observe the following when installing optical fibers:

Valid installation regulations for optical fibers

Valid industrial safety guidelines for handling optical fibers
VDE regulations (DIN EN 50174-3 Information technology —
Cabling installation)

The following regulations also apply:

The drums must always be stored and transported standing

on their flanges

Please note the limit values specified in the respective data sheet
Do not remove the protective packaging from the cable ends
during installation

Do not go below the permitted bending radius (see data sheet)
Avoid soiling and mechanical loading of the assembled connectors
Do not exceed the maximum tensile load of the cable in axial direc-
tion during and after installation (use suitable aids)

The maximum tensile load only applies in conjunction with adhe-
sion with the strain relief elements

Installation is not permitted if the ambient temperature

is exceeded or gone below (specific value in the data sheet)
Cable runs must be selected so as to avoid mechanical loads

as far as possible and also minimise future loads

Mechanical stresses, for example caused by movement,

must be prevented, even during provisional installation
Compression of the outer jacket, for example by cable ties,

must be avoided when securing the cables

After installation: carefully free the cable ends from the
packaging/pull tool

All cable ends must be protected from the ingress of moisture
before, during and after installation

Immersion with water must be avoided — the fibers

and connectors must not come into contact with water

Optical fibers must be unwound from the coil or ring

without torsion so that no kinks or twists can occur

Install optical cables with extreme care. Please make sure

that the fibers are neither overstretched nor compressed

— in addition to immediate damage, this also poses the threat
of problems with the long-term behaviour

When installing in protective conduits, please make sure

that these have no sharp edges and that kinks are avoided

The attenuation of each cable must be checked immediately
after installation using a suitable calibrated meter, else warranty
claims may be forfeited

Body and eye protection must be worn when handling bare fibers
from glass optical fibers, including if the cable is damaged
Please note all requlations relating to eye safety

www.leoni-fiber-optics.com



FiberConnect®

Buffer tube and jacketing material

for optical cables

Balancing application and fire prevention criteria

The jacket around the cable is designed to protect the optical
fiber(s) from the effects of mechanical, thermal and chemical action
as well as the ingress of moisture. In the event of a fire, however, the
cable jacket should prevent a fire from spreading and stop toxic and
corrosive gases from being produced.

The use of halogen-free, flame-retardant materials is advisable in order
to protect equipment and buildings in but above all to protect people.
In harsh environments, PUR and PVC, in particular, are used owing to
their high resistance to oils and their abrasion resistance. PE is also
commonly used as a jacket material for outdoor applications.

Cable jacket material

TPE-0 | TPE-U | PVC PE

Material properties (FRNO | (PUR)

Resistance to aging + + + +
Halogen-free + + -- +
Flame retardancy + + + --/1®
Elasticity - + [ J -
Abrasion resistance - ++ + +/-
Low smoke gas generation ++ ([ J - --/®
Low emission of corrosive gases ++ ([ J -- +/@®
Low smoke gas toxicity ++ ([ J -- +/®
No toxicological risk ++ ([ J - +/@®

TPE-O | TPE-U | PVC PE

General resistance to (FRNG) | (PUR)

UV light 1) 1) 1) 1)
Water absorption - - + +
Gas diffusion - 2)

Fuels - + +/- +
Petroleum/lubricants - ++ [ +
Organic solvents - +3) - +4)
Alcohol - - + +
Oxidants - - + -
Acids + - + ++
Alkaline solutions + - + +
Saline solutions - + +

www.leoni-fiber-optics.com

However, it is often extremely difficult to meet all the requirements
using just one jacket material. To best satisfy the prevailing local
operating conditions, the Fiber Optics business unit offers the user
a choice of four standard materials.

Please contact us if the criteria for your particular application

are not met by the cable constructions in this catalogue. Additio-
nal requirements can often be met through customised measures
when making the jacket (e.g. aluminium tape or special mixtures
of materials).

++ excellent

+ good

@ depends on recipe
- weak

- — inadequate

1) UV resistance can be increased
by adding black colour pigments
or UV stabilisers

2) Permeation depends on type of gas,
e.g. Ar, CH,, Ny, 0, low gas permeation,
€0, H,, He higher gas permeation

3) Low swelling in saturated
hydrocarbons; significant swelling
in aromatic hydrocarbons, aliphatic
esters cause swelling, highly polar
organic solvents dissolve under
the effect of extreme swelling

4) Swelling in aliphatic and aromatic
hydrocarbons and in chlorinated
hydrocarbons

5) Not resistant to chlorinated
hydrocarbons, resistant to hydrocarbons
and aliphatic and aromatic solvents

Note: Instead of FRNC (flame retardant non corrosive), the expression

LSOH or LSZH (low smoke zero halogene) is often used.
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Type designations for optical cables

LEONI

Field of application
Indoor cable

Universal cable

Outdoor cable
Splittable outdoor cable

Buffered fiber type
Tight buffered fiber
Gel-filled loose tube
Gel-filled plastic tube

Constructional composition
Dry core, longitudinally watertight
Grease-filled

Optical cable with copper elements
Non-metallic strain relief
Aluminium sheath

Steel strain relief

Armour

Corrugated steel cladding

Inner jacket mixtures
PVC  (polyvinyl chloride)

PE (polyethylene)

PA~ (polyamide)

ETFE  (tetrafluoroethylene)

PP (polypropylene)

PUR  (polyurethane)

TPE-E (thermoplastic copolyster elastomer,

e.g. Hytrel®)
H stands for an FRNC jacket; TPE-O
(thermoplastic polyolefin elastomer) is used

Outer jacket mixtures
See under inner jacket mixtures

Fiber number or fiber bundling
Number of fibers

Number of multi-fiber loose tubes x number of fibers
per multi-fiber loose tube

Fiber type/fiber core diameter/fiber cladding
diameter

Singlemode fiber (glass/glass)

Multimode graded-index fiber (glass/glass)
Multimode step-index fiber (glass/glass)

PCF Multimode step-index fiber (glass/polymer)
PCF Multimode graded-index fiber (glass/polymer)
POF Polymer fiber (polymer/polymer)

Optical transmission properties as well as buffe-
red fiber types
a) Fiber attenuation / wave range / bandwidth
(only with PCF and POF fibers)
xx Attenuation (dB/km)
z  Waverange (hm), A =650 nm, B=3850 nm,
F=1300nm, H= 1550 nm
yy Bandwidth (MHz x km with PCF)
(MHz x 100 m with POF)
b) Buffered fiber type (only with glass/glass fibers)

Miscellaneous, e.g. plant-specific details

= Diameter of single element or cable outer diameter

= Dimension with flat cables (e.g. 2.2 x 4.5 mm)

= Data on copper buffered fibers with hybrid cables
(e.9.4x0.75 mm?)

= Data on strain relief (e.g. 2500 N)

n— V (ZN) H H 4G50/125 STB900 2.5

.

(v |
(A |

(ZN)
(L)
(Zs)

Eg.H

nxm

vTAaXwVvwam

XXzyy

E.g.2.5

Other examples:

Indoor cable (glass/glass)

1-V (ZN) H H 4G50/125 STB900 2.5
=> Indoor cable (breakout) with tight
buffered fibers

Single elements 2.5 mm with non-
metallic strain relief and FRNC jacket
FRNC outer jacket 4 fibers or single
elements

Fiber type: G50/125

Buffered fiber type: semi-tight buffered
fiber with 900 ym

Diameter of single element: 2.5 mm

Outdoor cable (glass/glass)

A-D Q (ZN)2Y W 2Y 4X12 G62.5/125
=> Qutdoor cable with loose tubes,
longitudinally watertight with swellers
Non-metallic strain relief under PE inter-
mediate cladding

Corrugated steel cladding with PE outer
jacket

4 multi-fiber loose tubes with 12 fibers each
Fiber type: G62.5/125

Outdoor cable (PCF)

AT-V (ZN) Y 11Y 2 K200/230 10A17 /
8B20 7.4 MM

=> Splittable outdoor cable (breakout)
with tight buffered fibers

Single elements with non-metallic strain
relief and PVCjacket

PUR outer jacket

2 fibers or single elements

Fiber type PCF: K200/230
Attenuation:10 dB/km at 650 nm
Bandwidth 17 MHz x km

Attenuation: 8 dB/km at 850 nm
Bandwidth 20 MHz x km

Total diameter of cable: 7.4 mm

Indoor cable (POF)

1-V 2Y (ZN) 11Y 1 P980/1000 160A10
6.0 MM

=> Indoor cable with tight buffered fibers
POF fiber with PE buffer tube

with non-metallic strain relief over it
PUR outer jacket

1 buffered fiber

Fiber type POF: P980/1000
Attenuation: 160 dB/km at 650 nm
Bandwidth 10 MHz x 100 m

Total diameter of cable: 6.0 mm

www.leoni-fiber-optics.com



Fiber colour code for multi-fiber loose tubes
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Standard code of the Fiber Optics business unit acc. to IEC 60304

Fiber colour code

Fiberno.  Fiber colour code Fiber no. s .
with ring marking

1 red . 13 red ‘
2 green . 14 green ‘
3 blue ’ 15 blue ‘
4 yellow 16 yellow .
5 white 17 white .
6 grey . 18 grey ‘
7 brown . 19 brown .
8 violet . 20 violet ‘
9 turquoise 21 turquoise '
10 black . 2 transparent Q
(no ring marking)
1 orange . 23 orange ‘
12 A 24 pink '

Standards

DIN VDE 0888

DIN VDE 0899

DIN VDE 0472

DIN VDE 0473

EN 50173

EN 187 000 to 187 105
EN 188 000

ITU-T Rec G.651 to G.657
IEC 60793

IEC 60794

Optical cables from Fiber Optics fulfil one or more
of the following standards:

www.leoni-fiber-optics.com LEONI
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_ Flame-retardant and halogen-free jacket
et N The outer jacket of the cable is self-extinguishing and does not propagate fire.
5 . The halogen-free jacket material forms neither toxic nor corrosive combustion

gases in the event of fire.

Non-retardant jacket
The cable meets certain fire prevention standards.

Oil resistance
Generally good resistance to oil, petrol, acids and alkaline solutions.

Rodent proof
The cable core is protected or safe from damage caused by rodents.

Suitable for use with drag chains
The cable composition is tested and approved for use in drag chains.

UV resistance
{{I\Y ¥ Cable outer jacket is UV-resistant.

Transversely waterproof
Diffusion of water at right angles to the cable core is prevented.

Longitudinally waterproof
Water in the cable core cannot spread out in longitudinal direction.

LEONI www.leoni-fiber-optics.com



Industrial Cables

In industry, one frequently comes up against a wide variety
of technical requirements that cannot be met with conven-
tional cables. The Fiber Optics business unit is the specialist
for application-optimised optical cables in industrial settings.

Extensive know-how, many years of experience and a highly flexible

production setup enable us to design and produce the right cable

for even the most demanding areas.

www.leoni-fiber-optics.com
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N
-. r FO Cables
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We offer

cables with oil-resistant jacket materials

cables for mobile use in drag chains

cables for the greatest bending stresses, such as in component
placement machines in the electronics industry, for example
cables for extremely high temperature ranges up to 300°C
cables with radiation-resistant fibers

cables with leak-proof buffered fiber filling gels

longitudinally welded stainless steel conduits and much more

On the following pages you will find a selection of high-quality
products. We will be pleased to advise you if you cannot find the right
product for your specific requirements. If necessary, we can develop
and produce the cable solution for your application.

LEONI
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‘ Industrial Cables

Simplex cable PUR

LEONI

FiberConnect® I-V(ZN)11Y 1...

Outer jacket

Strain relief elements

Order no.

8400600 [1 [

Tight buffered or semi-tight

Standardisation [EC 60 794-2

buffered fiber

Application Qil-resistant patch cable in distribution systems as well as for connecting
terminals in harsh industrial environments
Construction  Cable core Tight buffered fiber (TB), semi-tight buffered
fiber (STB) or superstrip (LB)
Strain relief elements Non-metallic (aramid)
Cable jacket Polyurethane (PUR)
Colour of jacket Orange for multimode, yellow for singlemode
= other colours possible
Thermal Transport and storage  —25°Cto +70°C
properties Installation -5°C to +50°C
Operation -10°Cto +70°C
Mechanical Outer dimensions 2.8mm
properties Weight 6 kg/km
min. bending radius static 30 mm
dynamic 45 mm
max. pull force long-term 400N
max. crush resistance 500 N/dm
Resistance to impact 3 impacts/1 Nm
Chemical Very good resistance to oil, petrol, acids and alkaline solutions
properties
Fire The cable is halogen-free and self-extinguishing
performance

www.leoni-fiber-optics.com



Duplex cable PUR

Industrial Cables

19

FiberConnect® I-V(ZN)11Y 2x1

Order no.

8400701 1 [

Standardisation [EC 60 794-2

..... Outer jacket

... Strain relief elements

buffered fiber

w
=2
=

]
v
(=]
[T

Tight buffered or semi-tight

Application Oil-resistant patch cable in distribution systems as well as for connecting
terminals in harsh industrial environments
Construction  Cable core Tight buffered fiber (TB), semi-tight buffered fiber
(STB) or superstrip (LB)
Strain relief Non-metallic (aramid)
elements
Cable jacket Polyurethane (PUR)
Colour of jacket Orange for multimode, yellow for singlemode
= other colours possible
Thermal Transport and storage  —25°Cto +70°C
properties Installation -5°C to +50°C
Operation -10°Cto +70°C
Mechanical Outer dimensions 3.0x6.0mm
properties Weight 15 kg/km
min. bending radius static 30 mm
dynamic 60 mm
max. pull force long-term 600N
max. crush resistance 500 N/dm
Resistance to impact 3impacts/TNm
Chemical Very good resistance to oil, petrol, acids and alkaline solutions
properties
Fire The cable is halogen-free and self-extinguishing
performance

LEONI
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‘ Industrial Cables

Breakout cable with rodent protection

LEONI

FiberConnect® AT-V(ZN)H(ZN)B2YFR 2... 2.1 mm

Order no.

84215017 [

Standardisation IEC 60794-3, DIN VDE 0888 Part 5

Application Breakout cable for fixed installation indoors and outdoors with non-
metallic rodent protection. Suitable for direct connector assembly.
Jacket material with very low water absorption suitable for running
directly in the ground.

Construction  Breakout single element  Tight buffered fiber or semi-tight buffered fiber
with non-metallic strain relief elements (aramid)
and halogen-free, flame-retardant subcable
jacket, @ 2.1 mm, colours: orange and black

Cable core Glass fiber-reinforced central strength member
in the core, over that two breakout single elements
and two reactive elements stranded in one layer

Tape 1 layer of fleece

Armour Multi-functional E-glass yarn as non-metallic
strain relief elements and rodent protection

Cable jacket Halogen-free and flame-retardant material

Colour of jacket Black

Thermal Transport and storage  —40°C to +80°C

properties Installation —5°C to +50°C

Operation —-40°Cto +80°C

Mechanical Outer dimensions 7.8 mm

properties Weight 55 kg/km

min. bending radius static 80 mm
dynamic 120 mm

max. pull force short-term 2000 N
long-term 600N

max. crush resistance 2000 N/dm

Resistance to impact 5 impacts/2 Nm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A

performance  Smoke density IEC 61034

Halogen-free IEC 60754-2

No corrosive and toxic fumes

Note UV-resistant outer jacket

.............. Optical buffered fiber

.... Outer jacket
..... Single element
L. Reactive element
.. Fleece
... Strain relief

Ripcord

www.leoni-fiber-optics.com
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Industrial Cables ‘ 21
Mobile camera cable (universal cable)
with central loose tube
LEONI U-DQ(ZN)11Y n...
PUR outer jacket
Order no. 84023 (11 [ Loose tube, gel-filled
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2 Strain reiefelements
Application Light, flexible and non-metallic cable that can be used both inside
and outside buildings. Installation in cable ducts, on cable trays or in cable
conduits. Suitable for fixed and flexible use in harsh industrial environments.
Construction  Cable core Loose tube, gel-filled
Strain relief Aramid yarns
Cable jacket Polyurethane (PUR)
Colour of jacket Black
Thermal Transport and storage  —25°C to +70°C
properties Installation ~25°C to +50°C
Operation -25°Cto +70°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N
max. crush resistance long-term 3000 N/dm
Resistance to impact 5 impacts/3 Nm
Fire Cable is self-extinguishing
performance  Halogen-free EC 60754-2
No corrosive and toxic fumes
Chemical Very good resistance to oil, petrol, acids and alkaline solutions
properties
Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 6.5 34 0.55
24 7.7 53 0.76
www.leoni-fiber-optics.com LEONI
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Breakout cable suitable for drag chains
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FiberConnect® AT-V(ZN)YY...

PVCouter jacket

Tight or semi-tight
.. buffered fiber
... PVCsubcable jacket

Order no. 84206 [ [1[][]
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2

Application Rugged breakout cable suitable for drag chains that can be used both
inside and outside buildings and in harsh industrial environments.

... Strain relief elements

For direct connector assembly.

Construction  Cable core Glass fiber-reinforced central strength member
with strand elements, designed as tight
buffered or semi-tight buffered fiber, gel-filled
with non-metallic strain relief elements (aramid)
and PVC subcable jacket (@ 2.5 mm)

Colour Orange for multimode, yellow for singlemode
Cable jacket Polyvinyl chloride (PVC)
Colour of jacket Black
Thermal Transportand storage  —25°Cto +80°C
properties Installation -5°C to +50°C
Operation —-20°Cto +80°C
Mechanical max. crush resistance long-term 800 N/dm
properties Resistance to impact 10 impacts/2 Nm
Drag chain test 5,000,000 cycles
Fire Flame retardancy IEC 60332-1-2
performance
Chemical Good resistance to oil, petrol, acids and alkaline solutions
properties
Number Outer @ Weight Min.bending  Min. bend- Max. pull Fire load
of fibers radius static ing radius force
dynamic
mm kg/km mm mm N MJ/m
2 9.5 80 95 140 800 1.20
4 9.5 85 95 140 800 1.20
6 10.5 110 105 155 1200 1.36
8 123 150 125 185 1200 1.52
10 13.8 170 140 205 1200 1.68
12 15.6 210 145 235 1200 1.84

LEONI www.leoni-fiber-optics.com



Breakout cable suitable for drag chains,
oil resistant

Industrial Cables ‘ 23
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FiberConnect® AT-V(ZN)Y11Y...

.... PUR outer jacket
Order no. 84207 (1010 Tightor semi-tight
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2 -+ buffered fiber
Application Rugged breakout cable suitable for drag chains that can be used both " ill® PVC subcablejacket
.................. Strain relief elements

inside and outside buildings and in harsh industrial environments.
For direct connector assembly. With oil-resistant outer jacket.

Construction  Cable core Glass fiber-reinforced central strength member
with strand elements, designed as tight
buffered or semi-tight buffered fiber, gel-filled
with non-metallic strain relief elements (aramid)
and PVC subcable jacket (@ 2.5 mm)

Colour Orange for multimode, yellow for singlemode
Cable jacket Polyurethane (PUR)
Colour of jacket Black
Thermal Transportand storage  —25°Cto +80°C
properties Installation -5°C to +50°C
Operation —-20°Cto +80°C
Mechanical max. crush resistance long-term 800 N/dm
properties Resistance to impact 10 impacts/2 Nm
Drag chain test 5,000,000 cycles
Chemical Very good resistance to oil, petrol, acids and alkaline solutions
properties
Note Cable jacket with high abrasion resistance
Number Outer @ Weight Min. bending  Min. bend- Max. pull Fire load
of fibers radius static  ingradius force
dynamic
mm kg/km mm mm N MJ/m
2 9.5 80 95 140 800 1.20
4 9.5 85 95 140 800 1.20
6 10.5 110 105 155 1200 1.36
8 123 150 125 185 1200 1.52
10 13.8 170 140 205 1200 1.68
12 15.6 210 145 235 1200 1.84

www.leoni-fiber-optics.com LEONI
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24 ‘ Industrial Cables

High-performance flex flat cable

h
Jh;;
h
h

FiberConnect® HPF-FO-Cablen...

Order no. See table
Standardisation DIN VDE 0888, Part 6 and [EC 60 794-2

Application Drag cable with maximum flexibility, low friction and low abrasion

for applications in industrial clean rooms and in medical technology

Construction  Cable core Several single-fiber cables arranged in parallel
beside each other with buffered fiber type
TB600, non-metallic strain relief elements
(aramid) and subcable jacket made from
TPE taped with ePTFE, diameter 1.6 mm

Cable jacket HPF film
Colour of jacket Grey
Thermal Transport and storage  —25°C to +70°C
properties Installation +5°C to +50°C
Operation -10°Cto +60°C
Mechanical min. bending radius dynamic 50 mm (over flat side)
properties
Fire No requirement
performance
Number of tubes Total width Weight Order no.
mm kg/km
4 10.0 20 84950772 [
6 14.0 30 84950773 []
8 19.0 40 84950774 [
12 27.0 60 84950776 [

LEONI

... Outer jacket with HPF film
... Optical buffered fiber

Strain relief element

... Tape

... Subcable jacket

www.leoni-fiber-optics.com



Profinet type B duplex indoor cable

Industrial Cables ‘ 25

FiberConnect® B AT-W(ZN)YY Z...

Order no.

84950544 [

Standardisation DIN VDE 0888, Part 6 and PROFINET standard

Application Bus cable for PROFINET applications in industrial settings
for fixed installation in cable ducts and conduits
Construction  Cable core Stranding consisting of two PVC single cables with
buffered fibers 1.4 mm and with non-metallic
strain relief elements (aramid) (@ 2.9 mm)
Cable jacket Flame-retardant polyvinyl chloride (PVC)
Colour of jacket Black and orange (with printed arrows)
Thermal Transport and storage  —20°C to +70°C
properties Installation -5°Cto +50°C
Operation —20°Cto +70°C
Mechanical Outer dimensions 9.2 mm
properties Weight 72 kg/km
min. bending radius static 90 mm
dynamic 135 mm
max. pull force short-term 600 N
max. crush resistance  short-term 500 N/dm
Fire Flame retardancy IEC 60332-1-2
performance
Note The cable is also available with a polyurethane (PUR) jacket

www.leoni-fiber-optics.com

... Quter jacket

...... GFR central strength member
...... Buffered optical fiber
.- Ripcord
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Industrial Cables

ETFE high-temperature cable
Duplex cable

FiberConnect® I-V(ZN)7Y 2G50/125 TB9007Y 3.0 HAT 150

... Outer jacket

Order no. 84950686 [1 Tight buffered fiber
Standardisation IEC 60794-2 .. Strain relief elements
Application For use at higher temperatures, such as in engines and smelting

plants for example, as well as for environments with aggressive media
in the chemical industry
For direct connector assembly

Construction  Cable core Fiber with special coating, type HTC 200

for continuous temperatures up to 150°C

LEONI

and ETFE buffer with @ 0.9 mm

Strain relief elements

Non-metallic (aramid)

Cable jacket

Ethylene tetrafluorethylene (ETFE)

Colour of jacket Green
Thermal Transport and storage  —40°Cto +150°C
properties Installation -5°C to +50°C
Operation —-40°Cto +150°C
Mechanical Outer diameter 3.0mm
properties Weight 11 kg/km
min. bending radius static 30 mm
dynamic 45 mm
max. pull force long-term 500N
max. crush resistance 200 N/dm
Resistance to impact 3impacts/T Nm
Chemical Very good resistance to oil, petrol, acids and alkaline solutions
properties
Fire IEC 60332-1-2
performance

www.leoni-fiber-optics.com



Stainless steel conduit with optical fibers

i comect

Industrial Cables
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FiberConnect® stainless steel conduit x mmn...

Order no. See table

Standardisation [EC 60794-4

Application For use in optical ground wires (OPGW) as well as for environments

with aggressive media and high mechanical loads

Construction  Optical fibers, colour coded

Gel filling

Longitudinally welded, hermetically sealed metal conduit
made from stainless steel

DIN 17441, type 1.4301 and ASTM 304

Thickness: 0.2 mm; diameter: see table

Thermal Transport and storage  —40°C to +80°C
properties Installation -20°C to +80°C
Operation —-40°Cto +80°C
Mechanical min. bending radius See table
properties max. pull force See table

Note

m  Also available without gel filling

Fibers with polyimide coating can be used

|
m Conduits with copper coating on request
]

Conduits with silicone cladding on request

Number of Conduit @ Weight Bending Pull force Order no.
fibers radius min. max.
mm kg/km mm N
2 117 6.5 50 150 84950802 []
2 145 73 70 190 84950806 [ ]
4 7.3 70 190 84950808 []
2 180 1.2 80 230 84950810 [
4 ' 1n.2 80 230 84950812 [
2 500 12.5 80 260 84950818 [
4 12.5 80 260 84950820 []
2 220 13.5 90 290 84950822 []
4 13.5 90 290 84950824 [
2 215 100 420 84950827 [
4 3.20 21.5 100 420 84950829 []
6 21.5 100 420 84950831 [

www.leoni-fiber-optics.com
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Metal conduit

Gelfilling
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Optical fibers, colour coded
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Central loose tube cable
with leak-proof, cross-linked gel
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FiberConnect® U-DQ(ZN)11Y n... CJ

PUR outer jacket

Order no. 84057 (11 1 I Loose tube, gel-filled

Standardisation |EC 60794-2

Application Especially suited as a longitudinally waterproof optical universal cable

Strain relief elements

for mobile use for constant reeling in and out as well as in drag chains

Construction  Cable core Loose tube, filled
with cross-linked two-component gel

Strain relief Aramid yarns
Cable jacket Polyurethane (PUR)
Colour of jacket Black
Thermal Transport and storage  —25°C to +70°C
properties Installation -25°C to +50°C
Operation -25°Cto +70°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N

2-component gel cables

max. crush resistance long-term 3000 N/dm

Resistance to impact 5 impacts/2 Nm

The cross-linked gel fixes the excess length

Fire Cable is self-extinguishin i
g g of the fibers in the loose tube so there
performance . ) .
is no localised banking up of the excess
Chemical Very good resistance to oil, petrol, acids and alkaline solutions .
lengths during movement.
properties
This design is therefore especially suited
as a longitudinally watertight optical uni-
versal cable for mobile use for constant
Max. number Outer @ Weight Fire load B . ) .
of fibers reeling in and out as well as in drag chains.
mm kg/km MJ/m The cross-linked gel retains its consistency
12 6.5 36 0.55 even at high temperatures, thereby pre-
24 77 50 0.76

venting the gel leaking out when dealing

with installation distances with big drops
or with vertical installation.

Splice trays filling up with gel

and sagging fibers are therefore
a thing of the past.

LEONI



FiberConnect®

Office Cables ‘ 29

Office cables

Office cabling is typically divided into primary, secondary
and tertiary cabling. Indoor and universal cables are frequently
used in the secondary and tertiary areas.

FiberConnect® optical indoor cables are ideally suited to the manu-
facturing of assembled connection cables for all conceivable cabling
structures and network topologies. Either multimode fibers with dif-
ferent specifications or singlemode fibers are used for these cables,
depending on the required data rate and the distance to be covered.

www.leoni-fiber-optics.com

Optical indoor cables with a halogen-free and flame-retardant jacket
are required in order to fulfil the strict fire prevention requirements
forindoor installations, since they are guaranteed not to propagate fire
and not to produce corrosive and toxic gases.

Flexibility, greatly reduced weight, small outer diameter and ruggedness
are some of the differing requirements depending on the field of ap-
plication that are fulfilled with cables from the FiberConnect® series.

The range of FiberConnect® optical indoor cables includes simplex

and duplex cables, mini breakout cables as well as flat and round
breakout cables.

LEONI
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‘ Office Cables

Simplex cable

LEONI

FiberConnect® I-V(ZN)H 1...

Order no.

84003 [ 11 ] [

Standardisation DIN VDE 0888, Part 4 and IEC 60 794-2

Application

Ideal for use as a patch cable in distribution systems as well as for connecting

terminals due to the high flexibility and small diameter

Construction

Cable core

Tight buffered fiber (TB), semi-tight buffered
fiber (STB) or superstrip (LB)

Strain relief elements

Non-metallic (aramid)

Cable jacket

Halogen-free and flame-retardant material

Colour of jacket

Orange for multimode, yellow for singlemode
= other colours possible

Thermal Transport and storage  —25°Cto +70°C
properties Installation ~5°C to +50°C
Operation -10°Cto +70°C
Mechanical min. bending radius static 30 mm
properties dynamic 60 mm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes
Outer @ Type Weight Max. pull force Max. crush resistance Fire load
long-term long-term
mm kg/km N N/dm MJ/m
1.6 I-V(ZN)H 1 29 200 100 0.09
1.8 |-V(ZN)H 1 3.7 200 100 0.10
2 I-VZN)H 1... 5.0 300 100 0.1
2.1 I-V(ZN)H 1... 5.1 300 100 0.12
24 I-V(ZN)H 1. * 5.7 400 150 0.16
28 I-V(ZN)H 1 79 400 150 0.18
29 I-V(ZN)H 1 8.0 400 150 0.20
3 I-V(ZN)H 1... 8.1 400 150 0.21
34 I-VEZN)H1..* 120 400 150 0.32

* acc. to TS 0011/96 Deutsche Telekom

Outer jacket

Strain relief elements

Tight buffered or semi-tight
buffered fiber

All simplex cables available with
TB, STB and LB buffered fibers.
Order no. on request.
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Duplex cable

Office Cables ‘ 31

FiberConnect® I-V(ZN)H 2x1...

Order no.

84005 [ L1 [

Standardisation DIN VDE 0888, Part 6 and [EC 60 794-2

Application

Ideal for use as a patch cable in distribution systems as well as

for connecting terminals due to the high flexibility and small diameter

Construction

Cable core Tight buffered fiber (TB), semi-tight buffered
fiber (STB) or superstrip (LB)

Strain relief Non-metallic (aramid)

elements

Cable jacket

Halogen-free and flame-retardant material

Colour of jacket

Orange for multimode, yellow for singlemode
= other colours possible

Thermal Transport and storage  —25°Cto +70°C
properties Installation —5°C to +50°C
Operation -10°Cto +70°C
Mechanical min. bending radius static 30 mm
properties dynamic 60 mm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes
Outer @ Type Weight  Max. pull force ~ Max. crush resistance Fire load
long-term long-term
mm kg/km N N/dm MJ/m
1.6x33  -V(ZN)H 2x1... 5.8 400 200 0.18
1.8x3.7  |-V(ZN)H 2x1... 74 400 200 0.20
20x41  I-V(ZN)H 2x1... 9.0 400 200 0.22
21x43  I-V(ZN)H 2x1... 9.0 400 400 0.24
24x49  |-V(ZN)H 2x1... 12.6 400 400 0.32
2.8x57  |-V(ZN)H 2x1... 15.8 600 600 0.36
3.0x6.1  I-V(ZN)H 2x1... 17.5 600 600 0.42

www.leoni-fiber-optics.com

FO Cables

... Outer jacket

... Strain relief elements
E eeeeeene Tight buffered or semi-tight
buffered fiber

All duplex cables available
with TB, STB and LB buffered fibers.
Order no. on request.

LEONI



32 ‘ Office Cables

Mini breakout cable
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FiberConnect® I-V(ZN)H n... : B ... Outer jacket
i ; ... Strain relief elements
Order no. 84026 (11 [0 | g ik bW Tight buffered or semi-tight
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2 ' buffered iber
Application Ideal for workstation cabling due to the high flexibility and small dimensions.

Non-metallic indoor cable for direct connector assembly.

Construction  Cable core Tight buffered fiber (TB), semi-tight buffered
fiber (STB) or superstrip (LB)

Strain relief elements Non-metallic (aramid)

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Orange for multimode, yellow for singlemode
Thermal Transport and storage  —25°Cto +70°C
properties Installation ~5°C to +50°C
Operation -10°Cto +70°C
Mechanical max. pull force long-term 800N
properties max. crush resistance long-term 300 N/dm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Number Outer @ Weight  Min. bending radius  Min. bending radius Fire load
e static dynamic All mini breakout cables available
mm kg/km mm mm MY/m with TB, STB and LB buffered fibers.
2 4.2 14 40 65 0.45
4 56 by 55 85 047 Order no. on request.
6 59 25 60 90 0.50
8 6.1 30 60 90 0.52
12 7.0 38 70 95 0.55
16 84 59 85 120 0.74
24 94 72 95 135 0.92

LEONI www.leoni-fiber-optics.com
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Breakout cable, flat

FO Cables

e

FiberConnect® I-V(ZN)HH 2x1...

.... Outer jacket

| @ ....... Strain relief elements

Order no. saon L Lo R Tight buffered or semi-tight
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2 buffered fiber

. . R . . T Subcable jacket
Application Light, thin and rugged indoor cable for use as a patch cable in distribution

systems, as connection cable for terminals as well as for workstation cabling.
For direct connector assembly.

Construction  Cable core Two single-fiber cables (TB, STB or LB) arranged
in parallel beside each other with non-metallic
strain relief elements (aramid) and halogen-free,

flame-retardant subcable jacket (@ see table)

Cable jacket

Halogen-free and flame-retardant material

Colour of jacket

Orange for multimode, yellow for singlemode

Thermal Transport and storage  —25°Cto +70°C
properties Installation -5°C to +50°C
Operation -10°Cto +70°C
Mechanical min. bending radius static 35 mm
properties (over flat side) dynamic 65 mm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes
Single Cable outer Type Weight ~ Max. pull Max. crush Fire load
i e s el All flat breakout cables available
long-term long-term
m mm gl N N/dm MU/m with TB, STB and LB buffered fibers.
17 28x4.5  I-V(ZN)HH 2x1... 16.5 400 400 0.58 Order no. on request.
1.8 29x47  I-V(ZN)HH 2x1... 17.5 400 400 0.60
2.0 31x52  I-V(ZN)HH 2x1... 19.0 600 400 0.63
2. 30x52  V(ZN)HH 2x1... 19.0 600 400 0.63
25 3.7x6.2  |-V(ZN)HH 2x1... 26.0 600 600 0.65
28 40x6.8  |-V(ZN)HH 2x1... 32.0 600 600 0.83

www.leoni-fiber-optics.com
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Breakout cable
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FiberConnect® |-V(ZN)HH n...

Outer jacket

Order no. See table .. Strain relief elements
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2

Application Non-metallic, rugged cable for installation in the rising and horizontal

... Tight buffered or semi-tight

buffered fiber

indoor area. For direct connector assembly. Subcable jacket
Construction  Cable core Stranded single elements designed as tight
buffered fiber (TB), semi-tight buffered fiber

(STB) or superstrip (LB) with non-metallic strain

relief elements (aramid) and halogen-free,
flame-retardant subcable jacket (@ see table)

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Orange for multimode, yellow for singlemode
Thermal Transport and storage  —25°Cto +70°C
properties Installation -5°C to +50°C
Operation -10°Cto +70°C
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Note The cable is alternatively available with non-metallic rodent protection (B).

Single cable with 1.8 mm @, buffered fiber: TB600, tight buffered fiber with @ 600 um
Orderno. 84015 [11 Z []

Number Outer @ Weight Min. bending radius  Min. bending radius Max. pull force Max. crush resistance Fire load
of fibers static dynamic long-term long-term

mm kg/km mm mm N N/dm MJ/m
2 6.0 35 60 85 600 800 0.63
4 6.0 35 60 85 600 800 0.63
6 6.9 47 70 105 800 800 0.89
8 83 69 85 125 800 800 1.22
10 9.9 105 100 150 800 800 2.01
12 11.0 19 110 165 800 800 237
16 10.7 106 110 160 1000 800 2.03
18 1.3 116 15 170 1000 800 2.27
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Office Cables

Single cable with 2.0 mm @, tight buffered fiber, semi-tight buffered fiber or superstrip fiber with 900 ym
Orderno. 84054 (110 [J(TB) | 84054 (111 [1(STB) | 84054 (116 [I1(LB)
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Number Outer @ Weight Min. bending radius  Min. bending radius Max. pull force Max. crush resistance Fire load
of fibers static dynamic long-term long-term
mm kg/km mm mm N N/dm MJ/m
2 6.8 45 70 105 800 1000 1.08
4 6.8 45 70 105 800 1000 1.08
6 8.0 60 80 120 1000 1000 115
8 94 85 95 145 1000 1000 1.28
10 10.8 125 110 165 1000 1000 1.39
12 12.3 150 125 190 1000 1000 1.54
16 11.6 140 120 180 1000 1000 1.56
18 12.6 160 130 195 1000 1000 1.88
20 14.1 180 145 220 1000 1000 2.07
24 14.6 200 150 225 1000 1000 2.23

Single cable with 2.1 mm @, tight buffered fiber, semi-tight buffered fiber or superstrip buffered fiber with @ 900 pm
Orderno. 84013 [T1 0 [1(TB) | 84013 [TJ 1 [I(STB) | 84013 11 6 [1(LB)

Number Outer@ Weight Min. bending radius  Min. bending radius Max. pull force Max. crush resistance Fire load
of fibers static dynamic long-term long-term
mm kg/km mm mm N N/dm MJ/m
2 7.0 40 70 105 800 1000 1.10
4 7.0 45 70 105 800 1000 1.10
6 8.2 65 80 120 1000 1000 1.18
8 9.6 95 95 145 1000 1000 1.31
10 11.0 135 110 165 1000 1000 1.42
12 12.5 155 125 190 1000 1000 1.57
16 12.0 140 120 180 1000 1000 1.62
18 13.0 160 130 195 1000 1000 2.00
20 14.5 205 145 220 1000 1000 2.10
24 15.0 210 150 225 1000 1000 235

Single cable with 2.5 mm @, buffered fiber: TB900 or STB900, tight buffered fiber, semi-tight buffered fiber or superstrip buffered fiber with @ 900 ym
Orderno. 84010 [T1 0 [1(TB) | 84010 [T 1 [1(STB) | 84010 (11 6 [1(LB)

Number Outer @ Weight Min. bending radius  Min. bending radius Max. pull force Max. crush resistance Fireload
of fibers static dynamic long-term long-term
mm kg/km mm mm N N/dm MJ/m
2 7.5 45 75 115 800 1500 1.20
4 7.5 50 75 115 800 1500 1.20
6 9.0 75 90 135 1200 1500 1.36
8 11.0 10 110 165 1200 1500 1.52
10 13.0 160 130 195 1200 1500 1.68
12 14.5 182 145 215 1200 1500 1.80
16 14.0 160 140 210 1200 1500 1.84
18 14.5 175 145 215 1200 1500 1.92
20 16.0 225 160 240 1200 1500 2.16
24 17.0 245 175 260 1200 1500 248
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Indoor cable with central, gel-free loose tube
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FiberConnect® I-D(ZN)BH n... JF

Outer jacket

.. Gel-free loose tube

.. Strain relief elements and rodent

Order no. 84050 (11 [ [
Standardisation DIN VDE 0888, Part 6 and [EC 60 794-2

Application Light and flexible cable, can be used inside buildings. Gel-free loose tubes

protection

mean the fibers do not need to be cleaned. Installation in cable ducts,
on cable trays or in cable conduits. Especially suited for rising areas.

Construction  Cable core Gel-free loose tubes with max. 24 fibers

Armour Multi-functional E-glass yarn, water-absorbent
as strain relief and rodent protection

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Orange for multimode, yellow for singlemode
Thermal Transport and storage  —25°C to +70°C
properties Installation ~5°C to +50°C
Operation -10°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 600N

max. crush resistance long-term 1500 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 6.3 44 0.68
24 6.8 49 0.76
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Indoor cable with stranded,
gel-free loose tubes

FO Cables

FiberConnect® I-D(ZN)H nxm... JF . Outerjacket
\ ... Gel-free loose tube
Order no. 84048 (11 O [ . . Ripcord
Standardisation DIN VDE 0888, Part 6 and IEC 60 794-2 : - GFR central strength member

Application Cable for use inside buildings. Gel-free loose tubes mean the fibers

. Strain relief elements

do not need to be cleaned. Installation in cable ducts, on cable trays
orin cable conduits. Especially suited to rising areas.

Construction  Cable core Glass fiber-reinforced central strength member
with strand elements, designed as gel-free loose
tubes and if applicable bundle elements

Strain relief elements Non-metallic (aramid)

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Orange for multimode, yellow for singlemode
Thermal Transport and storage  —25°C to +70°C
properties Installation ~5°C to +50°C
Operation -10°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 1000 N

max. crush resistance long-term 2000 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Number Number Outer @ Weight Fire load
of tubes of fibers
mm kg/km MJ/m
Txm 12 10.5 95 2.00
2xm 24 10.5 95 2.00
3xm 36 10.5 95 2.00
4xm 48 10.5 95 2.00
5xm 60 10.5 95 2.00
6xm 72 11.6 15 2.36
8xm 96 13. 135 248
10xm 120 14.8 175 312
12xm 144 16.3 215 3.76

www.leoni-fiber-optics.com LEONI



wv
=
=
Gl
o
=
=
o
(=]
=
o
=
™
.=

38

LEONI

‘ Outdoor Cables

Outdoor cables

Optical outdoor cables are used in the campus area of local
networks (LAN) as well as for bridging over the long dis-
tances in the MAN (Metropolitan Area Network) and WAN
(Wide Area Network).

Especially high mechanical demands with regard to ruggedness
and resistance are placed on outdoor cables to guarantee stability
with respect to environmental influences such as frost and humid-
ity. The Fiber Optics business unit offers the right cable for different
ambient conditions.

Non-metallic or metallic armour protects the fibers against destruc-
tion by rodents and serves as a humidity barrier. The standard outer
jacket made of black PE (polyethylene) is halogen-free and UV-resist-
ant. LEONI outdoor cables are certified according to the symbol test
in accordance with DIN VDE 0888, Part 3.

Mt

Universal cables that can be used both indoors and outdoors

are frequently recommended for the primary and secondary cabling
for local networks (LAN). The universal field of application of these
cables avoids interfaces between the campus area and the buildings
and does away with the time-consuming splicing, thereby reducing
installation times and costs. Universal cables must therefore meet
both the requirements profile for outdoor cables as well as the strict
fire prevention requirements for indoor cables.

Universal cables with an integrated metallic humidity barrier are
also offered for this as appropriate to the environment and installa-
tion conditions. Universal cables with an aluminium jacket or cor-
rugated steel jacket are suitable for running directly in the ground,
doing away with the need to use a HDPE protective conduit.

The halogen-free and flame-retardant cable jackets of the FiberCon-

nect” optical universal cables guarantee adherence with the strict fire
prevention requirements for cables for indoor use.

www.leoni-fiber-optics.com
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Universal cable with system integrity

Outdoor Cables ‘ 39

woS

n
=2
=

<
v
(=]
[re

Rodent-protected universal cable
with central loose tube (2500 N)
and system integrity in the event of fire

FiberConnect® U-D(ZN)BH n...2500N (eSS, Outerjacket
S— . . Central loose tube, gel-filled
Order no. 4040 OO = §S.N S Ripcord
Standardisation DIN VDE 0888, Part 6 Ry -~ /nnerfire protection tape

Application Non-metallic, light and flexible cable with increased tensile

........... Strain relief and rodent protection

strength that can be used both inside and outside buildings.
Installation in cable ducts, on cable trays or in cable conduits.

Construction  Cable core Loose tube, gel-filled

Inner fire protection tape

Armour Multi-functional, strengthened E-glass yarn,
water-absorbent as non-metallic strain relief
elements and rodent protection

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Blue
Thermal Transport and storage  —25°C to +70°C
properties Installation -5°C to +50°C
Operation —20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N

max. crush resistance long-term 3000 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free [EC 60754-2
No corrosive and toxic fumes
System Acc. to IEC 60 331-11, IEC 60 331-25 and EN 50200
integrity test 90 min
(VDE test report)
Max. number of fibers Outer @ Weight Fire load
mm kg/km MJ/m
12 10.3 115 1.03
24 10.8 125 1.28
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Universal cable with system integrity
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Rodent-protected universal cable with
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central loose tube (2500 N) and system

integrity in the event of fire

FiberConnect® U-DQ(ZN)HWH n... e Outerjacket

... Corrugated steel conduit

Order no. 84047 IO N TN e - Inner jacket

Standardisation DIN VDE 0888, Part 6 B Central loose tube, gel-filled
Application Mechanically rugged cable with increased tensile strength ... . Inner fire protection tape
that can be used both inside and outside buildings. e g e Strain relief

Installation in cable ducts, on cable trays or in cable conduits.
Construction  Cable core Loose tube, gel-filled

Inner fire protection tape

Strain relief elements Non-metallic (E-glass yarn), water-absorbent

Inner jacket Halogen-free and flame-retardant
Corrugated steel conduit ~ As outer fire barrier and rodent protection
Outer jacket Halogen-free and flame-retardant material
Colour of jacket Blue

Thermal Transport and storage  —25°C to +70°C

properties Installation -5°C to +50°C
Operation —-20°Cto +60°C

Mechanical min. bending radius static 15 x outside diameter

properties dynamic 20 x outside diameter
max. pull force long-term 2500 N
max. crush resistance long-term 2500 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A

performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes

System Acc. to [EC 60 331-11, IEC 60 331-25 and EN 50200

integrity test 120 min

(VDE test report)

Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 12.5 215 2.8
24 12.5 215 2.8
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FiberConnect®

Rodent-protected universal cable
with stranded tight buffered fibers

Outdoor Cables ‘ 41

FiberConnect® U-VQ(ZN)BH n...

Order no.

84950165 []

Standardisation

DIN VDE 0888, Part 6

Application

Cable for use both inside and outside buildings.

Installation in cable ducts, on cable trays or in cable conduits.

Non-metallic universal cable for direct connector assembly.

Suitable for all types of installation in protective conduits.

Construction  Cable core Glass fiber-reinforced central strength
member with strand elements,
designed as tight buffered fibers (TB)
and if applicable dummy elements
Armour Multi-functional, strengthened E-glass yarn,
water-absorbent as non-metallic strain relief
elements and rodent protection
Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transportand storage  —25°Cto +70°C
properties Installation -5°C to +50°C
Operation -20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N
max. crush resistance long-term 1000 N/dm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034

Halogen-free

[EC 60754-2

No corrosive and toxic fumes

Number of fibers Outer @ Weight Fire load

mm kg/km MJ/m

4 94 130 1.03

6 9.4 130 1.03

8 9.4 130 1.03

10 9.8 145 1.21

12 9.8 145 1.21

16 10.8 150 1.37

20 10.8 150 1.37

24 11 155 1.44

www.leoni-fiber-optics.com
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Outer jacket
N e N Ripcord
W N Tight buffered fiber

................. Water-absorbent fleece
................ GFR central strength member
2 e e S Strain relief elements and rodent

protection
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‘ Outdoor Cables

Rodent-protected universal cable
with central loose tube (1750 N)

LEONI

WIS

FiberConnect® U-DQ(ZN)BH n... 1750 N

..... Outer jacket

Order no.

84025 [ ][] [

........... Strain relief elements and rodent

Standardisation DIN VDE 0888, Part 6

protection

Application  Non-metallic, light and flexible cable that can be used both \q\‘k s e Loose tube, gel-filed
inside and outside buildings. Installation in cable ducts, e
on cable trays or in cable conduits.

Construction  Cable core Loose tube, gel-filled
Armour Multi-functional E-glass yarn, water-absorbent

as non-metallic strain relief elements and rodent
protection
Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow

Thermal Transport and storage  -25°C to +70°C

properties Installation ~5°C to +50°C
Operation —20°Cto +60°C

Mechanical min. bending radius static 15 x outside diameter

properties dynamic 20 x outside diameter
max. pull force long-term 1750 N
max. crush resistance long-term 1500 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-24 Cat. C

performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes

Max. number of fibers Outer @ Weight Fire load
mm kg/km MJ/m
12 7.0 55 071
24 7.5 60 0.79

www.leoni-fiber-optics.com



Rodent-protected universal cable
with central loose tube (2500 N)

Outdoor Cables ‘ 43
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FiberConnect® U-DQ(ZN)BH n... 2500 N

....... Outer jacket
Order no. 840321 1 o, o -------- Ripcord
Standardisation DIN VDE 0888, Part 6 . P Strain relief elements and rodent
Application Non-metallic, light and flexible cable with increased tensile strength M'{\c\.. . protection
T e Loose tube, gel-filled

that can be used both inside and outside buildings.
Installation in cable ducts, on cable trays or in cable conduits.

Construction  Cable core Loose tube, gel-filled

Armour Multi-functional, strengthened E-glass yarn,
water-absorbent as non-metallic strain relief
elements and rodent protection

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transport and storage  —25°C to +70°C
properties Installation ~5°C to +50°C
Operation —20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N

max. crush resistance long-term 3000 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Max. number of fibers Outer @ Weight Fire load
mm kg/km MJ/m
12 9.2 100 1.25
24 9.7 10 1.34
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Universal cable
with stranded loose tubes
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FiberConnect® U-DH nxm...

Outer jacket

Order no. 84029 [ 1] [ [ Ripcord

Standardisation DIN VDE 0888, Part 6

Application Non-metallic cable, can be used both inside and outside buildings.

... GFR central strength member

Loose tube, gel-filled

Installation in cable ducts, on cable trays or in cable conduits.

Construction  Cable core Glass fiber-reinforced central strength member
with strand elements, designed as loose tubes
and if applicable dummy elements

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transport and storage  —25°C to +70°C
properties Installation ~5°Ct0 +50°C
Operation -25°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 1500 N

max. crush resistance long-term 2000 N/dm

Fire Flame retardancy IEC 60332-1-2
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Number of tubes Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
Txm 12 10.5 105 2.2
2xm 24 10.5 105 2.2
3xm 36 10.5 105 2.2
4xm 48 10.5 105 2.2
5xm 60 10.5 105 2.2
6xm 72 1.0 125 2.6
7xm 84 1.7 130 29
8§xm 96 124 145 3.0
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Rodent-protected universal cable
with stranded loose tubes

FiberConnect® U-DQ(ZN)BH nxm...

N —— Strain relief elements and rodent

protection

Outer jacket

Order no.

84033 [ 1[I

Ripcord

Standardisation

DIN VDE 0888, Part 6

GFR central support member

Application Non-metallic cable, can be used both inside and outside buildings. e e Loose tube, gel-filled
Installation in cable ducts, on cable trays or in cable conduits. ‘
Construction  Cable core Glass fiber-reinforced support elements
with strand elements, designed as loose tubes
and if applicable dummy elements
Armour Multi-functional, strengthened E-glass yarn,
water-absorbent as non-metallic strain relief
elements and rodent protection
Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transportand storage  -25°Cto 4+70°C
properties Installation —5°C to +50°C
Operation -25°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 6000 N
max. crush resistance long-term 3000 N/dm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes
Number of tubes Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
Txm 12 12.5 185 3.1
2xm 24 12.5 185 3.1
3xm 36 12.5 185 3.1
4xm 48 12.5 185 3.1
5xm 60 12.5 185 3.1
6xm 72 134 200 3.2
8§xm 96 14.4 225 34
10xm 120 15.9 250 37
12xm 144 17.7 305 4.5

www.leoni-fiber-optics.com
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‘ Outdoor Cables

Transversely waterproof universal
cable with central loose tube

LEONI

FiberConnect® U-DQ(ZN)(L)H n...

Order no.

84034 [ ][]

Application

Can be used both inside and outside buildings. Installation in cable ducts,
on cable trays, in cable conduits or directly in the ground.

Construction

Cable core Loose tube, gel-filled

Strain relief elements Non-metallic (E-glass yarn), water-absorbent

Aluminium tape For transversal water resistance
Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transport and storage  —25°C to +70°C
properties Installation ~5°Cto +50°C
Operation —-20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N
max. crush resistance long-term 1000 N/dm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes
Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 10.8 160 1.50
24 1.3 165 1.57

........................ Aluminium tape

... Strain relief elements and rodent
protection

Outer jacket

Ripcord

Loose tube, gel-filled

www.leoni-fiber-optics.com



Rodent-protected, transversely waterproof
universal cable with central loose tube
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FiberConnect® U-DQ(ZN)HWH n...

Strain relief elements

Outer jacket

Corrugated steel conduit

Order no. 84030 (] [ [

Application (Can be used both inside and outside buildings. Installation in cable ducts,

Loose tube, gel-filled

on cable trays, in cable conduits or directly in the ground.

Construction  Cable core Loose tube, gel-filled

Strain relief elements Non-metallic (E-glass yarn), water-absorbent

Inner jacket Halogen-free and flame-retardant

Corrugated steel conduit As highly effective rodent protection

Outer jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transport and storage  —25°C to +70°C
properties Installation ~5°C to +50°C
Operation —20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N

max. crush resistance long-term 2500 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 12.5 215 2.80
24 12.5 215 2.80

www.leoni-fiber-optics.com LEONI
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48 |

Outdoor Cables

Transversely waterproof universal cable
with stranded loose tubes

FiberConnect® U-DQ(ZN)(L)H nxm...

................... Strain relief elements

R — Outer jacket

Order no.

8403511 1011

- I Aluminium tape

Application

Can be used both inside and outside buildings. Installation in cable ducts,
on cable trays, in cable conduits or directly in the ground.

M. 4.......... GFRcentral strength member

................. Loose tube, gel-filled

Construction

Cable core

Glass fiber-reinforced central strength member
with strand elements, designed as gel-filled loose
tubes and if applicable dummy elements

Strain relief elements

Non-metallic (E-glass yarn), water-absorbent

Aluminium tape

For transversal water resistance

Cable jacket

Halogen-free and flame-retardant material

Colour of jacket Yellow
Thermal Transport and storage  —25°Cto +70°C
properties Installation -5°C to +50°C
Operation —20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 3000 N
max. crush resistance long-term 1500 N/dm
Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2
No corrosive and toxic fumes
Number of tubes Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
Txm 12 121 170 2.73
2xm 24 121 170 2.73
3xm 36 121 170 2.73
4xm 48 121 170 2.73
5xm 60 121 170 2.73
6Xxm 72 13.0 190 3.13
8xm 96 144 230 3.28
10xm 120 159 270 3.60
12xm 144 17.7 320 4.39

LEONI
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Rodent-protected, transversely waterproof
universal cable with stranded loose tubes
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Outdoor Cables
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FO Cables

Strain relief elements

FiberConnect® U-DQ(ZN)WH nxm...

........ Outer jacket

S Corrugated steel conduit

Order no. 84037 (11 1[I
Application (Can be used both inside and outside buildings. Installation in cable ducts,
on cable trays, in cable conduits or directly in the ground.

............. GFR central strength member

s Loose tube, gel-filled

Construction  Cable core Glass fiber-reinforced central strength member
with strand elements, designed as gel-filled loose
tubes and if applicable dummy elements

Strain relief Non-metallic (E-glass yarn), water-absorbent
elements

Corrugated steel conduit As highly effective rodent protection

Cable jacket Halogen-free and flame-retardant material
Colour of jacket Yellow
Thermal Transport and storage  —25°C to +70°C
properties Installation -5°C to +50°C
Operation —20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 3000 N

max. crush resistance long-term 2000 N/dm

Fire Flame retardancy IEC 60332-1-2 and IEC 60332-3-22 Cat. A
performance  Smoke density IEC 61034
Halogen-free IEC 60754-2

No corrosive and toxic fumes

Number of tubes Max. number Outer @ Weight Fire load
of fibers

mm kg/km MJ/m

1xm 12 12.7 200 345
2xm 24 12.7 200 345
3xm 36 12.7 200 345
4xm 48 12.7 200 345
5xm 60 12.7 200 345
6xm 72 16.5 305 4.05
8xm 96 16.5 305 4.05
10xm 120 16.5 305 4.05

www.leoni-fiber-optics.com LEONI
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50 ‘ Outdoor Cables

Rodent-protected outdoor cable
with central loose tube (1750 N)

FiberConnect® A-DQ(ZN)B2Y n... 1750 N

Order no.

84305 [ 1 [1[]

Standardisation |EC 60 794-3

Application Light, flexible and non-metallic outdoor cable for primary
cabling and the backbone area. For pulling into conduits,
installation on cable trays or directly in the ground.

Construction  Cable core Loose tube, gel-filled
Armour Multi-functional E-glass yarn, water-absorbent

as strain relief and rodent protection
Cable jacket PE jacket with imprint
Colour of jacket Black

Thermal Transport and storage  —25°C to +70°C

properties Installation -5°Cto +50°C
Operation —20°Cto +60°C

Mechanical min. bending radius static 15 x outside diameter

properties dynamic 20 x outside diameter
max. pull force long-term  1750N
max. crush resistance long-term 1500 N/dm

Fire Jacket is halogen-free

performance  No corrosive and toxic fumes

Note The jacket material PE offers good protection against transversal water
ingress.

Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 7.0 42 1
24 7.5 47 1.20

LEONI
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..... Outer jacket

.. [oose tube, gel-filled
......... Strain relief elements and rodent

protection
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Rodent-protected outdoor cable
with central loose tube (2500 N)
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Outdoor Cables
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FiberConnect® A-DQ(ZN)B2Y n... 2500 N

Outer jacket

Order no. 84321 ] ] [ Ripcord

Standardisation |EC 60 794-3

Application Non-metallic construction for primary cabling and the backbone area.

Loose tube, gel-filled

Strain relief elements and rodent

. . I . . . tectit
For pulling into conduits, installation on cable trays or directly in the ground. protection

Construction  Cable core Loose tube, gel-filled

Armour Multi-functional, strengthened E-glass yarn,
water-absorbent as strain relief and rodent

protection
Cable jacket PE jacket with imprint
Colour of jacket Black
Thermal Transport and storage  —25°C to +70°C
properties Installation -5°Cto +50°C
Operation —20°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 2500 N

max. crush resistance long-term 3000 N/dm

Fire Jacket is halogen-free

performance  No corrosive and toxic fumes

Note The jacket material PE offers good protection against transversal water
ingress.
Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
12 9.2 76 1.90
24 9.7 81 2.00

www.leoni-fiber-optics.com LEONI



52 ‘ Outdoor Cables

Rodent-protected, dry-core outdoor cable
with stranded loose tubes
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FiberConnect® A-DQ(ZN)B2Y nxm...

... Outer jacket

... Water-absorbent fleece

Order no. 8431611 [ I L. Ripcord
Standardisation DIN VDE 0888, Part 3 and IEC 60 794-3

Application Non-metallic, rugged outdoor cable. Installation-friendly because

Loose tube, gel-filled

Strain relief elements and rodent

of the cable core kept free of grease. Installation in conduits, protection

on cable trays or directly in the ground. GFR central strength member

Construction  Cable core Glass fiber-reinforced central strength member

with strand elements, designed as gel-filled
loose tubes and if applicable dummy elements

Water-absorbent fleece

Armour Multi-functional, strengthened E-glass
yarn as non-metallic strain relief elements
and rodent protection

Cable jacket PE jacket with hot-stamped marking
Colour of jacket Black
Thermal Transportand storage  —40°Cto +70°C
properties Installation —5°C to +50°C
Operation —-40°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term 4000 N

max. crush resistance  long-term 3000 N/dm

Fire Jacket is halogen-free

performance  No corrosive and toxic fumes

Note The jacket material PE offers good protection against transversal water

ingress.
Higher fiber numbers and pull forces on request.

Also available with aluminium or corrugated steel tape.

Number of tubes Max. number Outer @ Weight Fire load
of fibers
mm kg/km MJ/m
Txm 12 1.4 15 4.
2xm 24 1.4 115 4.1
3xm 36 1.4 115 4.1
4xm 48 1.4 115 41
5Xxm 60 1.4 115 4.1
6xm 72 12.3 135 4.5
8§xm 96 13.7 160 5.0
10xm 120 15.2 190 5.5
12xm 144 17.0 230 6.2
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Grease-filled outdoor cable
with stranded loose tubes
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FiberConnect® A-DF(ZN)2Y nxm...

... Quter jacket

... Water-absorbent fleece

Order no. 84300 (1 1 O . Loose tube, gel-filled

Standardisation DIN VDE 0888, Part 3 and IEC 60 794-3
Application Non-metallic, rugged outdoor cable for primary cabling and the backbone

Core filling

... Strain relief elements

area. Installation in conduits, on cable trays or directly in the ground. GFR central strength member

Construction  Cable core Glass fiber-reinforced central strength member

with strand elements, designed as gel-filled
loose tubes and if applicable dummy elements.
Cable core filled with water-blocking gel.

Strain relief element E-glass yarn
Cable jacket PE jacket with hot-stamped marking
Colour of jacket Black
Thermal Transport and storage  —40°C to +70°C
properties Installation -5°C to +50°C
Operation —-40°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term <7 strand elements 3000 N

> 7 strand elements 4000 N
max. crush resistance long-term 3000 N/dm

Fire Jacket is halogen-free

performance  No corrosive and toxic fumes

Note The jacket material PE offers good protection against transversal water

ingress.
Also available with aluminium or corrugated steel tape and copper elements.

Number of tubes Max. number Outer @ Weight Fire load
of fibers

mm kg/km MJ/m

Txm 12 N4 120 43
2xm 24 1.4 120 43
3xm 36 1.4 120 43
4xm 48 1.4 120 43
5xm 60 14 120 43
6xm 72 12.3 135 4.6
8§xm 96 13.7 170 5.1
10xm 120 15.2 200 5.7
12xm 144 17.0 240 6.5
16xm 192 16.8 255 74

www.leoni-fiber-optics.com LEONI
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Rodent-secure, grease-filled outdoor cable

with stranded loose tubes
NEEEE
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FiberConnect® A-DF(ZN)2YW2Y nxm...

... Outer jacket

... Corrugated steel conduit

Inner jacket

Order no. 84310 (11 [1 I
Standardisation DIN VDE 0888, Part 3 and IEC 60 794-3
Application Rugged outdoor cable for primary cabling and the backbone area.

Water-absorbent fleece

... Loose tube, gel-filled
Installation in conduits, on cable trays or directly in the ground. -.. Strain relief elements

Construction  Cable core Glass fiber-reinforced central strength member

GFR central strength member
with strand elements, designed as gel-filled

loose tubes and if applicable dummy elements.

Cable core filled with water-blocking gel.

Strain relief element E-glass yarn
Inner jacket (black) PE jacket
Corrugated steel conduit As highly effective rodent protection
Cable jacket PE jacket with hot-stamped marking
Colour of jacket Black
Thermal Transport and storage  —40°C to +70°C
properties Installation —5°C to +50°C
Operation —-40°Cto +60°C
Mechanical min. bending radius static 15 x outside diameter
properties dynamic 20 x outside diameter
max. pull force long-term <7 strand elements 3000 N

> 7 strand elements 4000 N
max. crush resistance long-term 3000 N